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Glossary of Terms
Aquifer: A body of permeable, porous rock, sand, or gravel that holds water underground.

AU (or PAU)Assessment Un{or Project Assessment Unit)

Benthic macroinvertebrates: Animalsthout backbones, large enough to be seen with the naked eye,
living among the stones and sediments of the stream bed.

Channelization: Alteration of the course of a stream to form straight channels.
Confluence: Where two streams meet.

Culvert: A pipe caying a stream under a road.

Downstream: In the direction of water flow.

Impervious:Hard surfaces such as pavement that do not allow water to infiltrate.

In situ physiochemistryPhysical and chemical properties of water within the streaocth as pHjissolved
oxygen, and temperature

Left bank: Left side of the stream when facing downstream.

LIDAR: Light Detection and Ranging. A survey method creatinddfigition mapping of elevations using
pulsed laser light to measure distances to the ground.

Rght bank: Right side of the stream when facing downstream.

RiparianThe interface between land and a stream; the zone along a natural watercourse

Sediment: Particles of naturally occurring substances that are transported by, and settle out of, streams.
Septic systemA selfcontained underground treatment system for household wastewater and sewage.
Stormwater: Surface water generated by precipitation and runoff from impervious surfaces.

Watershed: An area of land draining downslope to the lowest poin Bgso be referred to as a drainage
basin.

Water types (as per Washington Department of Natural Resources guidelines
https://www.dnr.wa.gov/forestpracticeswater-typing, WAC 2226-031):
¢ & LJS- FishthabitatStreams and waterbodies that are known to be used by fish, or meet the
physical criteria to be potentially used by fish. Fish streams may or may not have flowing water all
year; they may be perennial or seasonal.
Type"Np* Nonfish-habitat perennialStreams that have flow year round and may have spatially
intermittent dry reaches downstream of perennial flow. Type Np streams dcowthin fish or
meet the physical criteria of a Type F stream.
Type"Ns* Nonfish-habitat seasonalStreams that do not have surface flow during at least some
portion of the year, and do natontain fish omeet the physical criteria of a Type F stream.
Type'S*{ K2 NBft AyST {GNBIFIYad YR 6F0SNDb2RASA GKIFG | NB
definedin chapter 90.58.030 RCW.

8| Page


https://www.dnr.wa.gov/forest-practices-water-typing

1. Executive Summary

The Springbrook Creek Evaluation and Feasibility (Assessment) Project (SRFB/RCO P16je¢) #14

assessed the condition of Springbrook Creek, its tributaries, and the 999 acre Springbrook Creek watershed.
The Project identified limiting factors affecting ecosystem functiogygorted on those conditions for

planning activities within the watershedonducted a watershed restoration and protection project

feasibility analysis using existing and new datafinfation, including a significant amount of on the ground

field work and identified and prioritized potential protection and restoration projects addressing ecological
health and fish passage limitations in the Springbrook Creek Watershed.

Springbrook Crek is situated on the west side of Bainbridge Island and drains into Fletcher Bay. Within the
watershed, there are just over seven miles of stream of which approximately 4.7 miles are typed as fish
habitat. Springbrook Creek is one of the largest and npostiuctive salmorbearing streams on

Bainbridge Island and contains one of only two stream reaches on Bainbridge Island designated as Critical
Habitat for Puget Sound steelhead. The stream currently hosts populations of a number of fish species
includingcutthroat trout, coho and chum salmon, sculpamdWestern brook lamprey.

The Springbrook Creek Watershed Assessment came about by recognizing the creek as an important fish
stream on Bainbridge Island and that certain actions were needed to care famgnove this resource,

but asciencebaseddecisionmaking matrix to guide near and future term actions was lackiotjowing

the 20132014 Wild Fish Conservancy (WFC) stream surveys (SRFB prdjgé8),3vhich was supported

by Bainbridge Island Landuit, a number of willing landowners provided access to their properties and
were deeply engaged in discussions about the history of the stream and current conditions anthuses.
2014 the City of Bainbridge Island proposed two culvert repair projec&poingbrook Creek hoping to use
Salmon Recovery Funding Board (SRFB) fuk&ls. result of that proposal, the West Central Local
Integrating Organization (LIO) and the West Sound Watersheds Council (WSWC) recommended that a
systematic assessment and eation of the watershed be done to guide prioritization of restoration and
protection actionsGiven the positive energy that had been expressed by landowners during the2PQ#3
WEFC survey and the request of the WSWC, a collaboration of the Bainbradgkllahd Trust, Bainbridge
Island Watershed Councijty of Bainbridge Island, and Wild Fish Conservancy was formed resulting in
grant proposal being submitted for an assessment project.

The grant was funded in 2014 by the SRFBIk took place from 2(.- 2018. The collaboration of entities
that applied for the grant formed the project team that oversaw all aspects of the prqjegject
management, collection of historical data, collection of and securing new field and analytical data,
landowner outrexch, volunteer coordination, synthesis of analysis, and formulation of watershed priorities
and projectsWashington Department of Ecology was added to the project team to complete a watershed
characterizationAn abundance of assistance from other stakdeos, landowners and volunteers was
provided throughout all phases of project.

This project is West Central Local Integrating Organization Near Term Action WC 15, and therefore a
LINA2NAGe 2F GKS tdASG { 2dzy R t I Ndireftbe\idr fedoldring IBtiedh 2 y !
species such as Puget Sound Chinook Salmon and resident orcas, and for addressing pollution of Puget
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Soundlt is hoped that projects identified in the assessment will result in local, regional and state financial
support.

An important element of the project included landowner and community interaction to learn from those
living in the watershed about stream function and use, to engage them in caring for stream and watershed
resources, and to share information developed dgrthe projectOne hundred and twenty three

landowners who lived along the stream were contacted about the projgating the project over 54

properties were visited encompassing over 240 adBgsthe end of the project, about 65% of the

g I 0 S NB k&Radgth wadifibldl surveyed (about 4.7 miles of 7.2 miles of stréamilowners were
contacted by mail emaigr by phone informing them of the project, and many individual meetings took
place.Landowneravere invited to join us on the land to show ueetr property so we could learn from

them andlearn about thehistory of the landCommunications with landowners were ongoing throughout

the project.Those private lands where projects were identified for conceptual designs had landowners that
were deeplyinvolved inand committed tothe development of restoration or protection projectd/hile all
members of the project team were engaged with landowners Wild Fish Conservancy and the Land Trust
took the lead on these endeavors.

A comprehensive inventory efream and riparian conditions throughout the watershed was achieved
through the project, including a comprehensive inventory of fish passage barriers accomplished by Wild
Fish Conservan@nd Washington Department of Fish and WildlAetotal of46 culvets were identified: 8

on cityowned property and 38 on private propert®f the 30 on fish habitat streams, 10 (33%) were full
passage barriersl5 (50%) were partial barrierand 5 (17%) were completely unknown passabilityne of
the assessed culverts fish habitat streamerere found to be fully passable, and about 1.8 miles of fish
habitat exist upstream of what are considered full barriéxdditionally, fish utilization and fish presence
surveys were conducted by Wikish Conservancy and Bl Watershed Council spawning surveys.

Water quality and quantitymonitoringwasperformedto identify limiting factors such as temperature,
sediment, and fecal coliforn total of 14 sites were selected and monitored for one or narmeters,
with the City of Bainbridge Island and a team of volunteers performing monitoring and data collection
tasks.

Additionally, a watershed characterization was performed by Washington Department of Ecology using
their Puget Sound Watershed Chamxization model (Appendix [This work led to the identification of
specific Assessment Units within the watershed in ordgsrtivideinformation on conditions within sub
areas of the watershed. The results of this work provided information on the furadity or degradation of
important watershed conditions or functions such as areas for sediment sources, water flow, surface
recharge, surfacevater storage and water discharg&he result of this work not only helped understand
which areas of the watergd provided which important watershed functigrbut also what actions
(protection or restoration) might need to occur to protect or improve these functions.

As a result of the all the assessment and on the ground work performed, the Springbrook\Gieeghed
Assessment Report contains a compilation of watershed resource information, identifies limiting factors,
appropriate, feasible, and cosffective solutions to address limiting factors in the watershed (see Section
4).Many areas of the stream drnwatershed are in poor or compromised condition.
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Restoration opportunities such as removing fish passage barriers and enhancing riparian habitats,
evaluating the possibility of returning the stream to its historical path, and protecting intact fishahabit
through acquisition or conservation easements were identified as proposed action items for the future.
Watershedwide efforts, such as landowner outreatthshae tips for caring for streams and associated
vegetation, are also recommende@rioritizaton of projects considered the number of limiting factors a
project would address, landowner agreement and participation, position of the project within the
watershed, and likelihood of success of the projaaitecting or recovering natural watershed prase

Conceptual designs for five highiority projects were created?roject development was a multear

endeavor and included much egite consultation with landowners, surveys, development of design

options, examining title issues, adjusting designateet ecological and landowner concerns, and final
drawing and cost estimate compilatioiThe project design process was led by Wild Fish Conservancy and
Bainbridge Island Land Trust and was done in close coordination with landowners, or in thétbase

project involved City property, the City of Bainbridge Islaidd Fish Conservancy and City of Bainbridge
Island assisted with on the ground survey work, and when engineered drawings and costs estimates were
needed on restoration concepts, Wild Fistn€ervancy performed these tasks.

Of the five conceptual designs produced, four involve culvert removal, all five improve riparian conditions,
and one project is protection focusetihe five conceptual projects included in Appendix Il are:

Fletcher Bay Quert and Weir Removal and Stream Restoration Project (ProjecREmoves culvert,
weirs and streamside armor and replaces culvert with briieeamside and native vegetation are
enhanced for more naturalized stream flowhis project is the lowest ithé stream system and addresses
the first fish passage barrier in the Springbrook Creek watershgmpvingaccess to over 4.7 miles of
stream habitat, while also providing more room for the streanatcommodate high flow eventghis
culvertreceivesstream drainage from most of the 999 acre watershed).

Eddy Culvert and Armor Removal, Bridge Replacement, Stream Restoration (Proj&epves culvert

and streamside armoring with a bridge and enhances the riparian area through invasive plant mamageme
and native plant installationThis project addresses the second fish passage béisieencountetin the
system.This project is just upstream of Project 1 and just downstream of Project 3.

Rekow Stream and Riparian Restoration (ProjectR&gmovesierelict culvert and improves riparian
conditionby removing invasive plants and enhancing with more native vegetafius.project is just
upstream from Project 2 and downstream from project 4.

Nickum Stream and Riparian Restoration (Project Mproves stream and riparian condition through
removal and management of invasive vegetation, planting nategetationand enhancing the stream
channel.This project is just upstream of project 3.

Upper Springbrook Protection Project (Project 11 on ma@gquiles for protection nearly 23 acres of
undisturbed forested wetland, stream and associated riparian habitat in assessment unit 6, which was
identified as the area of high priority for protection in the watershed.
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A substantial list of other potential actiotisat would improve stream and watershed conditions in the
future were also identified and are included in the report (see Appendix Il and Sections 5 and 6).

$61,628.00 of irkind support was contributed by Bainbridge Island Land Trust, Bainbridge Island
Watershed Council, City of Bainbridge Island, Washington Department of Ecology, Wild Fish Conservancy,
and many volunteers and was matched with the $61,625.00 Salmon Recovery Funding Board grant,
administered by the Washington State Recreation and ConservéXffice.

The Springbrook Creek Watershed Assessment is the first watershed scale assessment conducted on

Bainbridge Islandlhis project may act as a model for future stream and water resource planning efforts on
Bainbridge Island.
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2. Introduct ion

Folks made their living from the land. The stream was where cows got
their water and where dams formed irrigation ponds. They were also: where
Maldur Flodin in the 1910’s could seasonally spear salmon; where a generation
later, his son Lyle saw two salmon, the largest being 28 inches!; where Adelena
Narte remembers her father catching a steelhead; and where Wayne Loverich’s
dog periodically brings home a chum, or dog salmon!

Excerpt fromisland Centergpringbrook Creglsection ofGeraldd f F Sy RI Kf Q&

992.1 Overview

The Springbrook Creek Watershed
is located on Bainbridge Island, in
Kitsap County Washington.
Bainbridge Island encompasses
18,368acreshas 12 major
watershedshosts 53miles of
shoreline and lies within Puget
{2dzy R 2yS 2F {F
estuaries. Springbrook Creek
Watershed (Watershed)
encompasse899 acreg1.56 mf),
anddrainsto Flacher BayThe
Watershedieswithin the Fletcher
Bay Watersheddrainsthe

southern half of the Fletcher Bay
Watershedand comprises
approximately 47% of the Fletcher
Bay WatershedSpringbrook Creek
(also known as Springridge Creek
and Fletcher Creeklows from
north of Gazzam Lake through
Island Center to Fletcher Bayis

2y S 27T (l&dest and mdsty
productive salmorbearirg
streams
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Figurel. Context of Springbrook Creek Watershed in Puget Sound, on
Bainbridgelsland and within the Fletcher Bay Watershed
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Sevemiles of streanexist within the watershed, witApproximately 47 miles typed as fish habitat
Springbrook Creegontains one of only twstream reaches on Bainbridge Islatesignatedunder the
Endangred Species Acts Critical Haitat for EndangeredPuget Sound steelheaitihe streanturrenty
hostspopulations ofa number of fish species including cutthroat troaghoand chumsalmon sculpin,
Western broodamprey, and more

The Island lies within the homelands of the Suquamish people, and a summer village at Fletcher Bay
provided a base from which tribal people used the abundant natural resoofdbs watershed and
vicinity. The watershed is now predominantly ledensity residential housing in a patchwork of secend
growth forest, farmland, open pastureand lawnslsland Center, one of five sergicenters on Bainbridge
Island lies in the northern part othe study area and hosesgas stationrestaurant,and a fewbusinesses.

2.2 Project P urpose, Elements and Previous Assessments
Purpose:

The Springbrook Creek Evaluation and Feasibility (Assessment) Project assessed the condition of the stream
and watershed using historical and new informattorrecommend actions thatauld improve the

condition of thefunction of the stream to support fish populations and improvatershedfunctions The
project identified limiting factors affecting ecosystem functions, reported on those conditions for planning
activities within thewatershed, conducted a watershed restoration and protection project feasibility
analysis, and identified and prioritized potential protection and restoration projects addressing ecological
health and fish passage limitations in the Springbrook Creek Wes@rdnimportant element of the

project included landowneand community interactiomo learn abouttheir experience wittstream

function and use, and to engagéth them in caring for stream and watershed resowsoks a result of the
work performed, ths reportcompileswatershed resource informationdentifiesappropriate, feasible, and
costeffective solutiongo limiting factors in the watershedandpresentsconceptual designfor five high
priority projects.

The Springbrook Creek Watershed Assest is the first watershed scale assessmemtductedon
Bainbridge IslandPreviousvork on an islanewvide basigocused on ground water water monitoring,
shoreline, geologic features, and transportation plannihgs project isthe first to conduct a
comprehensive studgf a streamandassociatedvater resources within apecificlslandwatershed.This
projectmayact asa templatefor future stream and water resourgaglanningefforts on the sland.

The Springbrook Creek Watershed Assessmamugnizesthe creekis an important fish stream on
Bainbridge Island and to care for this resouacEiencebasedprioritization matrixwas neededo guide
nearand futureterm actions Following the 2012014 Wild Fish Conservan@yFCytream survey$SRFB
project 131143) supported by Bainbridge Island Land Trastumber of willing landowners provided
access to their properties antlere deeply engaged in discussions about the history of the stream and
current conditions and usedn 2014 theCity of Bainbrige Islandproposed two culvertepair projects on
Springbrook Creelioping to usesalmon Recovery Funding Bo&&RFBunds. As a result of that
proposal, he West Central Local Integrating Organizatibl) and the West Sound WatershedsGouncil
(WSWChecommendedan assessment and evaluation of the watershed to gpidlritization of

restoration and protectioractions Given the positive energy expressed by landowners during the-2013
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2014 WFC survey and the request of the WSWi©|laboration of the Binbridge Island Land Trust,

Bainbridge Island Watershed Coun€iity of Bainbridge Island, and Wild Fish Conservimmoyed and

submitteda grant proposdior an assessment projectheSRFB funded thgrantin 2014.Thisprojectis

West Central Locdhtegrating Organization Near Term Action W8 therefore a priority of the Puget

Sound Partnership Action Ageria 1t KS { GFiSQa RANBOGAGS F2NI NBO2 B3SNA
Chinook Salmon and resident orcBrojects identified in theasessmentcouldresult in localyegionaland

state financial support.

Project Elements:

Whileanumber ofproject elements andaskswere a part of this project (see below), the maibjectiveof
completing a watershed scale assessment of Springbrook @Grastk identify, prioritize, andsequence)
conceptual designs for future habitat improvements and/or protection projeBisjects could include
restoration opportunities such as removing anthropogenic fish passage baetdrancing riparian
habitats,evaluating the possibility of restoring the stream to its historical pathnagingand treating
stormwater runoff,and permanentlyprotecting intact fish habitaand riparian functionghrough

acquisition or conservation easements. The evaluation ofiegistatershed and stream data, collection of
new stream data, and a geomorphic and hydrologic assessmerddhgifpide project partners in
understanding the dynamics of the stream.

TasksAchieved

1. FormaProject Team Aprojectteamcomprised oexpertsin water resources, fish ecology, watershed
processes, GIS, engineering, and communicaticasformed Over the course of th86 month project the
teammet over 15 times as a groupversaw project tasks, collected new data and informatsymthesized
information, conducted landowner and community educatia®veloped project selection criterend
project designs. This project did not hire ansaltant to oversee and perform projestanagemenand
relied instead on the project team taoelp complete project tasksMembers of the project team included:

Bainbridge Island Land Trystnd Trust)The Land Trust is a ngmofit conservation organizatiowith a 29
year history of protecting, restoring, and stewardiranservation lands on Bainbridg&he Land Truss a
member of the West Sound Watershed Council Technical Advisory Committéetardorimary land
protection and conservation organization on Bainbridge Island, bringing landowner outreach, landowner
negotiation, conservation strate@nd Geographic Information Systems (@&&)ertise to this projectAs
co-project manager of the grant with Wild Fish Conservartoy Ltand Trust performed field assessment,
facilitated and conducted community and landowner communications, generated @h%iarand maps,
performed data management, arftelpeddevelopthe conceptual designandfinal report.

Wild Fish Conservancy (WF@N-Gs a nonprofit organization who works to ensuteealthy and protected
fish resources through its scientific, restdoat and outreach endeavorg/FC is a member of West Sound
Watershed Council Technical Advisory Committeeantively engaged on Bainbriglgsland since 2014
conducting stream inventory and assessment wdvkC was project emanager and broughdubstantia
expertise and knowledge of salmoriité histories anchabitat assessmeryracticesand conducted
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extensive field workparticipated inandowner outreachassisted in project identificatiomprovided
engineer serviceand project designsand helped prduce this report.

Bainbridge Island Watershed CourdBIWC) The BIWGs a citizen&advisory group with knowledge of
watershed conditions on the Island and ledensie experience managing volunteers who conduct
salmon spawning surveys, collecting agdtlesizing survey dat&teracting with landowners, and policy
makers.BIWGCsalmon monitoring datavere usedn this project BIWQoprovided assistancavith landowner
outreach, project evaluation and selection, and report writihgeBIW®@Q a  /isfa méntér of the West
Sound Watershed Council Technical Advisory Committee.

City of Bainbridge IslandCOBI)The COBionstrucs and managspublic works projectand manyprojects

identified in this reportwill involve COBHesign, permitting, and ewstructioninvolvement Additionally,

/' h.LQ& 2 GSNI wS&a2dzNDS& RAGA&AAZ2Y Kl & SEo®elslahddS SE LIS
andin Springbrook Creetkrough a longterm (since 2000) monitoring program in the watersh&DBI

oversawthe extensive water monitoring element of this projedtilizing volunteersaand staff resources,

managed monitoringlata, synthesized the resultand contributed to elements of this repoi€ity

engineering/public works and water resources staff spent considerable tirthe ifield assisting with

surveys andlata collection, and evaluating project propos&©BI| employeesontributedover $26,609in

value of professional services and ov&b®59in equipment value towards the projec€OBI is an active

participate in the West Central Local Integrating Orgation (LIO).

Washington Department of Ecolo@WDOF: The WDOE is the state agency that overgeesnanagement
and care of the$ | (iw&teraesourcesWDOFreated the Puget Sound Characterization Model in 2016
with fundingsupport from the U.S. Environmental Protection AgeNeayional Estuary Prograra non
regulatory program that helps support efforts to improve the waters, habitatslaving resources of the
VI GA2Y QAaWDDE wakzbrolighbidto the project team to lend their expertise to the project by
performing a watershed characterization of the Springbrook Creek Watershed using their model, with
specific emphasis on water gply, water stoage, and sediment transpoiYDOE performed site
reconnaissancedata synthesis, and report writing taskieir considerable efforts contributed a large
amount of inkind contributions towards the project”WVDOE providedervicexompletelyin-kind and
contributed over $31,142 in value for professional services.

2. Developa Study DesignA number of local watershed assessments previously compbatddunded by

the Washington Recreation and Conservation Office Salmon Recovery Funding Board (SRFBJyvpregram
examinedfor content and design to inform the Springbrook eff@ue to thefish focu2 ¥ G KS LINR2 2SO
fundingsource a strong emphasis tiie studydesign was to focugathering informatioron stream and

watershed health issuas order to identifypossible solutionso support healthy fish populations

Additionally, specific outcomes as requiredtbg project funder required certain eleménof the study to

take placeThe study desigichosenneeded to lead the project team towards the goal of identifying

protection andrestoration actions, and prioritizing those actionEhe tasks described in this section reflect

the elements of the stugldesign the project team felt were necessary in order to achieve project goals.

3. Engagd andownes, Stakeholdes, Volunteers, and the PublicAn important element of the projeatvas
to engage those that live and work in the watersh&dis project element included landowner outreach,
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engaging organizations and agencies that wortr have an interest in the watersheengaging
volunteers,and to provide public education about the project.

Landownersin orderto gather information
from those living within the watershed to learng
the history of stream and land use, understan
existingstream conditions anthnd uses, and
to engage thdandownersin helping care for
the stream and watershed robust outreach
endeavor took placelver 123andowners
were contacted by mail, phone afmt email
who liveadjacent to the main stem or
tributaries of Springbrook Cree8eventy five
landowners responded to those inqgigs, with e
54 of themgranting the project team access tg i "<

their property and the stream in ordeo s

assess the condition of the stream, riparian area arue. All 54 properties where permission was
granted were visitedsometimes multiple timesand on many of those visitgndowners participated, or
engaged in phone discussions about their propeftyrough these interaction294.2acres were visitetb
gatherinformation about the existing features of the streaifrhis informationvasused to assess the
overall condition othe watershed angbroject ideas were formulated and discuss&tbst communications
with landownerswvaswith owners of individual parcelsith someproject teamgroup meetings with
clustered landowners in certain segments of the waterstigge such examplwas a meetingosted by
the Land Trusbn June 12, 2018f sixproperty owners who live at the corner of High School Road and
FletcherBay Road.

Stakeholdergnon landowners) Early in the projectefforts were madeto learn from those woriagin the
watershed, collect daand information, and to engage thosgerested inimproving watershed
conditions Twostakeholdemeetings took placearly in the project o\pril 27, 2015 and May 19, 2015
with the following organizationgand their role)participating:

1 BI Watershed Countit salmon spawning surveys and overall watershed
health/management work

1 City of Bainbridge Islard+- long term water monitoring program, management of public
roads and infrastructure

1 Kitsap Conservation Distrigttechnical assistance and cost share program for

implementing best management practices on agricultural/farm lands

Kitsap County Natural Resourcasatural resourceslata, GlStechnical assistance

Kitsap Health Distriaf water pollution prevention ad septicpermitting and inspectins

Mid Saund Fisheries Enhancement Grouptream survey work

=A =4 =
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1 Suquamish Trib&+ - permitting and
G§SOKYyAOLFt Faaradl
accustomed jurisdiction ;

1 Washington Bpartment of Fish and
Wildlife*+ - permitting of activities and
technical assistance

1 Wayne Daleyinvolved in past

restoration effors

Wild Fish Conservarnty- stream assessment surveys

Friends of the Farms*manager of public farm lands in watershed

Washington Department of Ecologybdversees303(d) program

= =4 =4

¢tK2aS SydAiGASa gAldK | ySpringbookidtersied dayrondlthd BeRdwatefs td- 2 | £ |
Fletcher Bay oMay 10, 2018 twiew existing conditions angdrovide feedback oproposed restoration

actions.¢ K2 a$S Sy A @soPpdrticipated ik a Marcli 16,2018 examination of proposed culvert

projects at the corner of High School Road/Miller Bay Road and Fletcher Bay Road.

Ongoing interaction with these stakeholders took place throughoutpttogect.

Volunteers:By engagingolunteersin the project more peoplevere able togain knowledge about the
watershed and become ambassadors of the stream and its resouftés project engaged ovdo
individualvolunteers(in addition to the above listed stakeholdergho contributedover240hours of time
(equaling$3,632in value)performing water monitoringt specifically identified monitoring sites (see
Section 3.6)salmon monitoring, and esite work with landowners

Public OutreachThe projectincluded several approaches maakeinformation aboutthe projectavailable
to the community and the public at larda addition tomeeting one to one with individualspome of the
largeroutreachendeavors included

i The Bainbridge Island Land Trust hosted a project webpage:
https://www.bi-landtrust.org/protectedspaces/springbrookreek/

9 The Bainbridge Island Land Trust featured the project in their Springriz@dSietter which reaches
1500 people.

1 The City of Bainbridge Island hosted a project webpage:
https://www.bainbridgewa.gov/868/SpringbroekreekWatershedStudysland Center Sub Area
Planning Meeting FebruaB0, 2018 presentation by Cami Apfelbeck, City of Bainbridge Island to
talk about the water quality issues in the watershed.

1 Island Center Sub Area Planning Meeting June 20, 2018 (attended by the pubiceaydtanning
members, City staff§ presentatim about the project resultsvas provided to théVest Sound
Watersheds Council August 7, 301

1 The project team presented several updates to the West Sound Watersheds Council Technical
Advisory Group.

4. Examinehistorical information about the waershed,including past studies
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The project team compiled and synthesized existing watershed data and engaged landowners and
stakeholders to assist in evaluation of current and histiorstreamriparian, sedimentransport, and
hydrologic conditionsExisting bseline monitoring and assessment efforts within the watershed
included:

w

City of Bainbridge Islanater Quality andHow Monitoring Prograr® & -ferthgtatus and

trends monitoring in the lower watershg@010- present).Parameters includ continuous
automated flow monitoring and precipitation, grab sampling for bacteria (monthly) and
nutrients (semiannually)with in-situ physiochemistryannual benthic macroinvertebrate
sampling sediment sampling of substratand targeted storm event sapling. Theprogram
conducted focused drgeason bacteria source monitoring in the middle and lower watershed

in 2011.

Sinclair and Dyes Inlets Fecal Coliform Bacteria Total Maximum DailyM&ddand Water

Quiality Implementation Plan

King County Departnme of Natural Resources and Parks, Water and Land Resources Division,
Science and Technical Support Section 2015 Stream Benthos and Hydrologic Evaluation for the
City of Bainbridge Island (DeGasperi and Gregersen, 2015). ahisS aaYSy i 2§ GKS
and trends monitoring data compared streamflow characteristics to land use/land cover and
benthic macroinvertebrate health to identify land use and flow alteration impacts to the stream
benthos community.

Initiated in 2005, theBainbridge Island WatersbdeCounci2 @nual monitoring program trask
juvenile fish usand adult salmon returning to folstreams on Bainbridge including

Springbrook Creek. Data is collected for observed juvenile fish and residdmbat, returning
spawning salmon (alive andrcassesand redds observed annuaitythe fallfrom 20052014,

as well as a stream substrafgediment)survey. Thiprojectuses monitoringlata as a baseline

for salmon productivity, and continued monitoring by BIWC will enable the project to evaluate
changes in salmon productivity moving forward.

West Sound Water Type Assessment, Phase I1I-2018.http://wildfishconservancy.org/

Wild Fish Conservancy, with partner Bainbridge Island Land €amspleted initial stream

typing forthe majorityof Bainbridge Island streams in 20Bhringbrook Creek was one of the
streams assessed. Thi¢ashington State Recreation and Conservation Office Salmon Recovery
Funding Prograrfundedthe project(Project13-1143)and the West Sounds Watershed Council
supporiedthe project Theassessmeniocumented both cutthroat anadtohojuveniles

throughout theSpringbrook Creelatershed where fish had access. The identificatioB.d1

miles of total additional streartfength and 3.12 miles of fish habitats well as a more
comprehensive inventory of fish passage barriegsulted from the 2014 assessmebluring

the 2014efforts, WFC and BILT received a favorable response of landowner permissions to
access the strearthrough private property, therefore providing initial opportunities to build
landowner relations in this watersheahd understand the condition of not only the stream, but
the associated riparian and uplands.

Washington State Department of Fish and Widiinitiated a culverinventory andassessment

for the watershed as a whole 2014 This work complaents Wild Fish Conservancy stream
assessment work
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W Fletcher Bay Pollution Identification and Correction Project (PIC3{2015), Kitsap County
Health Dstrict in collaboration with City of Bainbridge Island Water Resources ProBraject
conductedbacteria sourcarackingalong Issei Creek, Springbrook Creek and Fletcher Bay
shorelinego identify and address threats ®hellfish habitat in and around Fletcher Bay.
Landowner outreach to spect septic systems and communicate information on septic
maintenance, pet waste management, and natural yard care was an important component of
this project, resulting in a 12.2% ieese in septic tank inspection/pumping in Fletcher Bay.

5. ldentify information gaps perform new assessmesst or procure neededdata.

Based on the examination of landowner information, stakeholder feedback, and historical information, the
projectteamidentified the types of information needed in order to complete the watershed assess

and develop projectsA strong emphasis was placevards performingon the ground assessment and
information gatheringand landowner outreachTheassessment projecccomplished théollowing

actions

1 Gaining more landowner permissions and visiting more propeglsved for sreamand riparian
conditionassessment for nearly all portion$the streamField work performed by all project team
members, with Wild=ish Consgancy documenting condition8y the end of the projecabout
65% of the watershe@ & & (i NB | Yield sBryedeid #bout#|7 &niles of7.2miles of stream)

The project team visitedwer 294 acres as part of this project.

1 A comprehensive irentory of fish passage barriers in the watershigefformed by WFC in
consultation with WDFW.

1 Additionalwater quality and flownformation (including storm eventsyas collectedo get a beter
picture of conditions basiwide in orderto supplement data already collecteHstablish
monitoring sites and obtain landowner permissi®erformed by the City of Bainbridge Island and
volunteer monitors.

1 Assessment of the overall watershed geomorphological, hydrology, sediment, starabe,
condition. This resulted in the hydrologic analysis of the watershed by the Washington Department
of Ecology using their Puget Sound Characterization Decision Support Tool (Stanley et. al. 2016).

1 Better understanding of ecosystem characteristics and land@kE® analysis performed by the Land
Trust.

1 Ongoing and additiondndowner and stakeholder outreath learn more about historical land

use, andexplore restoratbn and protection opportunitiesPerformed by all project team members

and some volunteers

Utilizespawning surveys performed by BIWC.

Utilize bpographical survey and LIDAR data (watershate and project specifidp informa

number of project elements, including understangthe & (i NBHis¥6izal flow and hydrology.

= =4

6. Review anaynthesize all data collected his project brought togetheristorical and new
data/information in the form of this report, providing for an opportunityltmk at the conditions of the
stream and watershed from a mufiaceted perspective.

7. Identify limiting factors Based on the information gathered, the project team idéatiit € A YA G A y 3
T I O (- BoNcEtiéns that limit the abilityf the stream or watershedo fully sustain populations of salmon
and provide otherrportant functions (such as stormater retentior).
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8. Develop a rationale for developing and selecting projects (Project Selection Framework)
DdzA R yOS 2dzif AYSR Ay (GKS R20dzySyid a{SUiGAy3a wAiOBSN w
General Protocol for identifying and Priork T A y 3 (BeeChieAe §2@08) provided a basis for

identifying, developing and selecting projeatsSpringbrook CreekThe project adoptedboth a logi@al and
analytical strategy for prioritizing restoration or protection actions.

9. Identify potential projects and actions to address limiting factors
10. Prioritizefive projects and develop final conceptual plans in consultation with landowners

11. Synthesize project data and findings into a report
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3. Watershed Characteristics and Assessment Findings

3.1 History, Land Use and Development

Before European settlement, dense ajdowth Western red cedar, Doughiis, and western hemlock
forestsdominated the Bainbridge Island landscap&th a few seasonal Suquamish settlements. However,

bythet 1S mynna GKS Lafl yR fprbdacingl@mbé& mifl &nd aitkriGingg 2 N RQa K
shipbuilding industry, and the entire Island
had been clearcut by the early 1900s. Muct §&8
of the cleared land corerted to agricultural
use. The Springbrook Creg#rt of the
Island became a center of agricultural calle«
Island Center, with two dairies, two
greenhouse operations and several farms
and small livestock operations. Local farme
(led by farmers of Japanese descent)
pioneered rhubarb, raspberry, loganberry,
and especially strawberry productiom
Kitsap County (Elfendahl 199&anchers
and farmers used the stregnwith cattle and
other livestock allowed free accessthe
streamand numerous dams constructed to
create irrigation ponds.

Agricultural lands are now greatly reduced
and on the scale of hobby farms than
commercial operations, although several
irrigation pondspersist in the Springbrook
Watershed. The histesic Johnson Farm is
within the Springbrook Creek amslowned

by the City of Bainbridge Island and Al Viow Spriigbrock Oresk
managed by theon-profit Friends of the T

. I 2 Springbrook Watershed, 999 acres 4 BAINKRIDGE Is1 ) w};:
Farm Forest cover has made substantial —— streans g R —...\

recovery and now over 70% of the land are
is in seconejrowth trees (Figwes 2, 5, Table
1). Douglasir, western red cedar, bigleaf maple, alders, and Pacific madrone are common spéeies.

Island Center service area is predominantly-bewnsity residential housing in a patchwork of forest and

open pastures and lawnslear Flecher Bay thdsland Cented & S NI A O $on©d fwasUBMNE A
commercialOSy i SNA RS&aA3AylF SR dzy RSNJ . | amithaNdsBt&ié, Laf | YRQA
restaurant, auto repair shop, a retail nursery Bainbridge Gardens and a few other small besifies

service centecontainsthe majority of impervious surface in the Springbrook watershed.

Figure2. Aerial view of Springbrook Creek Watershed

Ct SGOKSNJ . & w2l R b9k aAift ft&hspowaidnédrridod prévidiGg n@rtitod KS L & €
south acces# the west side of the Island’he roadruns from its intersection with Highway 305 to the
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north, downto its intersection with Lynwood Center road to the south. New Brooklyn and High School
Roads argrimaryeast/west roadwhich feed into Fletcher Bay Road NE. As Highwayti3@®nain road

that connects the Island with the SeatBainbridge Washington State Ferry and the Kitsap Peninsula
becomesmore congesteduse ofFletcher Bay Road Ni#sa north southquastarterial for vehicular traffic
increase. The City of Bainbridge Island 20%2affic Study docmented that during peak time€{00 p.m.

6:00 p.m.) over 300 cars traveled in the proximity of the corner of High School Road and Fletcher Bay Road
NEwhile an average of 400 cars traveled through the intersection of New Brooklyn ded RbbadRoad
improvements to address traffic volumes and bike and pedestrian safety are in planning and current
implementation stagesRoad impacts ostream healthwater quality (particularly stormwater ruaff), and

fish passagevhereroads crosstreams will beof growing concern.

Zoning across the majority of the watershed i6.R, allowing one housing unit per 2.5 acrés further
discussedn Section 3.4.2the watershed was divided ingub-basirs called assessment units (AUBhe
areas zonedor higher housing density and commercial uses (Neighborhood Service Center) are
concentrated near Fletcher Bay in swhtershed asessment unit§AUs)1 and 2 (Figure)3There are

total of 154.2 acres in the watershed with some level of protectionraffd byKitsap County property tax
designations such as General or Agricultural Open Space, representing 15% of the watershEukaeea.
are68.4acres in the watershed owned by the City of Bainbridge Islantbapdotected under a

Bainbridge Island Lanfustconservation easemenhat have a higHevel of permanence in management
as forest lands, parkincluding the northern portion of the large Gazzam Lake Preserve overlapping the
southernwatershed areg)and a farm (Figure 7). There are an additldia4 privately-ownedacres
managed undea separate conservation easement which alfar management for agricultural uses.
Within the study area62%of the parcels have some form of development, whi88oremains
undevelopedand unprotected Closer eamination of properties with no buildings and a predominance of
natural vegetation finds that these types of undeveloped parcels (regardless of protection status) comprise
22% of the watershedBased on land use and zoning, increased development withiw#tershed is
possible. TheCOBIsland Center Subarea Planning efiautrently underways examininga number of

items related to supportingnd managing@ctivities in that part of the watershed

The City of Bainbridge Isladia 7 iCritical Areas Ordances (CAOs) proteatetlands and riparian areas,
with buffers generally 7825 feet wide on wetlands in this watershed and 206t buffers on fiskhabitat
streams.A2018Native Vegetation Protection Area ordinance applies{@4/ R1 and R2 zones(nearly all

of Springbrook Watershggdwith the intention of protectinggroundwater resources by requiring retention

of up to65% of native vegetation when development or redevelopment results in greater than 800 square
feet of hard surfaces or greater th&,000 square feet of land disturbing actii@ity of Bainbridge Island
2018.

Aquifersprovided f 2 F . I A y 0 NA R3S The éntire ShingiiookFCekkyMaterghad iss | ( S NID
mapped by Kitsap County aLCategory Zriticd Aquifer Recharge Argaulnerable to contamination by

some land use activiti¢sGategory 1Critical Aquifer Recharge Areascurin the northwest and southeast

portions of the watershedindicating thatpotential for certainland use activities to effect groundwater is

high). The City of Bainbridge Islands (COBinslow Water Service Area (WS#)d private wellprovide

water used for residential and commercial use (drinking watethie Island Center areaheexistingWSA

lies primarilywest of Fletcher Bay Road NE and north of NE High SchoobRwadpplies about 90
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householdsn the Springbrook Watershestudy area! 002 NRA y 3
there is a goal within the next 20 years to expand water deliveryl t@sidences withiexpanded Retail

Water Service Areag\ccording to the plarthe water system has sufficient water rights to last well into the
future, and Island groundwater resources will benefit from expanding public and private water systems in
preference to shallow or individual residential welstsap County GIS data show 88 individual wells in the
watershed, which is likely an underestimate given thiavate wellssupply roughly 240 households (> 70%
of the totalnumber of householdswithin the study areaThere is no sewer district serving the watershed,
with site specific septic drain fields serving residential and commercial purpBesger, telephone, cable

and cell services are aVailable within the watershed.
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Figure3. Zoning, conservation lands, buildings, and parcels in Springbrook Creek Watershed.

In an effort to understand recent trends in land use within the watershed, we obtained land cover data

HAMT

from 1999 and 2015 to quantify changes that had occurred in that time. Unfortunately, it proved difficult to
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make valid comparisons even of what seenbécomparable land cover types, due to differences in the
methods and quality of data utilizedlassification from 25fpixel satellite imagery in 1999ersus 1
LIDARthe more precise lasdrased Light Detection and Rangiimg015. In particular, ¢wsiderable
misclassificatiomccurredbetween the bare ground, low ground cover, and impervious surfaces categories
in 1999. We did find thatdith years show about 2Z8% of the watershed ioombinedbare ground or low
ground coverwhich examination of a&l photos from the same time frames suggests may be fairly
accurate. However @ comparisorshowsa decline in impervious surfaces in the watershed, from 7.9% in
1999 to 6.5% in 201%loser examinatiorof aerial photos reveals that the 1999 classifioaterroneously
assigred areas of bare ground or low vegetation as impervious. Gikerbuilding othhomes and

infrastructure rather than remaoadin this timespan we believe a slight increase in impervious surfaces has
more likely occurredThe land coveclassifications presented by Assessment Unit in Figure 6 illustrate
differences within subareas of the watershed as will be further discussed in Section 3.4.2.
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Springbrook Creek Watershed
1999 Land Cover
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Figure4. 1999 Land Cover from satellite imagery (2pimels).
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Springbrook Creek Watershed
2015 Land Cover
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Figure5. 2015 Land Cover from LIDAR {pinels).
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Tablel, Chart 1. Changes in watershed land cover 13915b.
Categories combined to reflect inaccuratistinctions between bare ground and ground cover in 1990.
Note that neither mapping accurately maps emergent vegetation or wetlands.

100% -

Cover type 1999 | 2015
90% H Water
Buildings, impervious, 80%
trees over impervious| 7.9%| 6.5% o | HTrees
Bare groundow 60% Shrub
groundcover 17.9%| 17.5%6 50%
a0% m Bare ground/low cover
Shrub 3.5%| 3.2% ’
30% 1 = Buildings, impervious,
Trees 68.9%| 72.5% 20% | trees over impervious
Water categories 0.6%| 0.3% 10%
0%
1999 2015
Table2. 2015 land cover by Assessment Unit.
Cover type AU1 AU2 AU3 AU4 AUS5 AU6 AU7
Buildings,
impervious, trees
over impervious 15.9% 8.5% 5.3% 5.0% 6.0% 5.6% 4.1%
Bare ground 0.5% 0.2% 0.3% 0.1% 0.1% 0.1% 0.2%
Low gound cover 17.7%| 12.4%| 10.0%| 19.8%| 20.4%| 17.9%| 14.8%
Shrub 4.0% 2.5% 1.6% 2.9% 3.4% 4.4% 2.9%
Trees 61.6%| 76.2%| 82.1%| 71.9%| 70.0%| 71.8%| 77.3%
Water, emergent veg 0.3% 0.2% 0.7% 0.3% 0.1% 0.1% 0.7%
Total 100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 100.0% 100.0%
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Figure6. Land Coveby Assessment Unit

Knowledge ofvetlands withinthe overallwatershed and subareas is important to understand watershed
functioning, butthe 1999 classification did not accurately magtlands andheywere not a category in
2015. These were therefore calculated tsséssment Unibnly for 2015 (Figure 71S datdoy COBI and

the Land Trusiap wetlandshased on rough delineations from aa&rsurveys combined with some ground
delineations, shown as mapped wetlands throughout this repastground verification occurred amly
portions of the Island, this mapping sufédrom some omissions and boundary errors and is constantly
being updatedFor instance, the reach description for SBO1A below describes wetlands observed along the
stream in Assessment Unit 2, although the GIS mapping shows no wetlands in this areappée ma
wetland areas do show significant variation between subareas of the watershed in wetland percentage
(Figure 7)Freshwater Wetlandslesignated as Priority Habitat by the WDFWer 7.8% of the overall
watershed.

25.0%

H % wetland 453 ac

20.0%

15.0%

10.0%

5.0%

0.0% -

AUl AU2 AU3 AU4 AUS AU6 AU7
Figure?. Percentagexnd acre®f each Assessment Unit in wetlands

Road densities are highly impactful on watershed functioristipey contribute sediments and pollutants
into streams and charmgwater flow patterns. NOAA Fisheries has defined road densities of less than 2
miimi‘asO2 Y A NR O dzGAY 3 (2 GLINRLISNI & -Fmimyf*O @A By Ay BA3a 4§ 1€ § § NIRK
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mimi’t & ay 23 LINE LISNQAAL996)ds caldufatd/iday disities based on an Islanwdde

roads layer (including only paved city roads) and again basedanls combined with COBlapped
driveways, which includes a much more extensive network of private paved, gravel, and dirt roads. The
standard of3 mi/mi®is notrealistic within an area witthe housing densitiesf Springbrook Watershed, but
the overall density 016.15when all roads are included is quite high, amith clear differences between
assessment unit&ithin the watershed (Table 3).

Table3. Road density by Assessment Unit.

City Road City Roads and

Area Density(mi/mi®) | Driveway$ (mi/mi?)

AUl 10.83 24.84
AU2 3.02 19.00
AU3 4.21 18.89
AU4 3.75 13.70
AUS5 5.13 15.30
AUG6 6.73 15.21
AU7 3.55 14.09
All Springbrook 5.01 16.15

"May be gravelpaved or dirt

3.2 Climate

The Puget Sound area has a mild, marine climate, with average daily temperatures on Bainbridge Island
ranging from ~5&70°F in summer and ~&D°F in winter. Although summers are much drier andnier

than winters, skies are cloudy an average of 225 days of the year and total precipitati@yes 37 inches,
almost exclusively in the form of rain rather than snow. When snow falls, it tends to melt rapidly.

Average Monthly Rainfall

12in
10n

_ Nov: 22
gin 70in

Gin

4in

Jan  Feb Mar Apr May Jun Ju Aug Sep Oct Mov Dec

Figure8. Average monthly rainfall on Bainbridge Island, wit-Z5" percentile inner and 10-90"

percentile outer band.

From Weatherspark.com, distane&eighted averages of weather stations at: King County International Airport (48%, 20 km SE);
Bremerton Natiaal Airport (30%, 24 km SW); Snohomish County Airport (17%, 36 km NE); and William R Fairchild International
Airport (4.8%, 91 km NW).

30| Page



According to &2016Bainbridge Island Climate Change Assessment (Hansen et al. &4l@3issuggests

that temperatureincreases will affect all seasons, with the greatest increase in summers. Precipitation is
anticipated to become more variable, with more intense winter rain events, but decreased summer
precipitation. The increased temperature combined with decreasedipitaton in summer is anticipated

to increase human demand for water for household use and maintenance of landscaping, as well as
stressing natural vegetation and changing vegetative communities (Hansen et al. 2016). Warmer, drier
conditions increase evapation rates.Dry conditions result in reduced stream flow and diminished aquifer
recharge. Warmer and drier conditions can also reduce water quality, both by increasiingam
temperatures and concentrating contaminants in smaller volumes of w&lienate changing conditions

can elevate wildfire risk.

The increased intensity of winter storm events may overwhelm stormwater infrastructure capacity as more
intense and frequent storms or heavier rainfall evetasiseinfrastructure inundation, localizeffooding,

chronic flooding, nosinfiltrated run-off, erosion and landslides (COBI Comp RI&h7). More delivery of
precipitation in highntensity events decreases groundwater recharge rates as water does not have time to
infiltrate into saturated soilsandimpactssurface water qualitypy cartyingcontaminantsand sediments

into streams (Hansen et al. 2016).

Specific to streams, and their interactions with road crossing through culverts, it is anticipated that climate
change will cause major changestream hydrology and channel morphology across Washington State.
Culverts built today may not accommodate future channel conditions without careful analysis. In the Pacific
Maritime ecoregion, is it projected that bankfwidth will increase 12.1% by 2080/ilhere, George F., et
al.2017).

Another impact to water quality may come from increased septic system failures due to either too much or

too little water for proper functioningAll of these factors will negatively impantstream fish habitats in

terms of water quantities and qualitfhe anticipated 19 n ¢ A Y ONBF aS Ay will§reatyf SOSt
impactshorelines, estuaries such as Fletcher Bay, and the lower reaches of Island streams (Mauger et al.

2015) Increases in frequency and intatysof harmful algal bloommay impacinearshore foodwebs.

3.3 Ecological Systems and Critical Areas

Acombination of climatic factors as well as soil attributes, ecological processes such as flooding and fires,

and human managemeshape K S L af [afich@d a&S ¥ G2y 5SLI NIYSyd 2F bl
YFELILAY3I 2F LIXIFyYyd O2YYdzyAGASa dza Ay 3 (FolréigdnidBiiesa NS Qa 9
majority of the natural vegetation within Springbrook as North Pacific Maritime M&sicDougladir-

Western Hemlock Foresvllowed by North Pacific Maritime Diylesic Douglagir Western Hemlock Forest

(Rocchio and Crawford 2015b; Fig@jeThese forests have been influenced by a low rate of natural

disturbances (such as moderageverity fires ocurring at long intervals and occasional bark beetle attacks)

and were historically characterized by giant Dougdilawith western hemlock and western red cedar co

dominant. Bigleaf maple and red alder are common canopy oicanbpy dominants, especiallyhere
disturbancehasoccurred, androadleaf trees may dominatgtands regenerating after fire and/or logging

for decades.
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A substantial area of marshy to forested wetland communitiesy RA OF § SR | & WgSérd I yR
mapped along the creek the midwatershed. Much of this is North Pacific Lowland Riparian Forest and
Shrubland Ecological System, which is categorized as State imperiled (S2, Rocchio and Crawford 2015a).
Impacts cited as contributing to this status in Washington include dewetnt, agricultural uses,

alterations in hydrology, and degradation by invasive species, and fevesd gystemassessed region

wide by WDNR had good ecological integrtly.of these stressors impadtease lowland riparian habitats in
Springbrook Wateshed, as further detailed below.

Springbrook Creek Watershed
Ecological Systems

System Name

- Open Water

\: Pasture/Hay

[:] Developed, Low Intensity

ﬁ Developed, Open Space

- Harvested forest-grass regeneration
:l Harvested forest-shrub regeneration

North Pacific Maritime Dry-Mesic
- Douglas-fir-Western Hemlock Forest

North Pacific Maritime Mesic-Wet
- Douglas-fir-Western Hemlock Forest

North Pacific Lowland Riparian
Forest and Shrubland

- North Pacific Shrub Swamp

- Temperate Pacific Freshwater
Emergent Marsh

Wetland types

& e |

BAINBRIDGE ISLAND LAND TRUST

. }\

Figure9. Ecological Systems of Springbrook Creek Watershed.
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Springbrook Creek Watershed
Critical Areas
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FigurelO. Springbrook Creek Watershélilitical Areas
Note that stream and wetland buffers are natepicted.

Critical area designations within the watershed include shoreline, streams and their associated riparian
areas, wetlands, criticalifer recharge areas ansteepslopesEachdesignatiorreflectsthe diversity of
ecosystem functions within theatershed.The watershed has an overall bowl shabaping down to
Fletcher Baywith the highest elevations gfist over380 feet in elevatiorin the southwestand withoften
steepslopedupper watersheds of tributariesround the south, east, and northst fringe.The Springbrook
Creek floodplain forms a flat valley through the center of this watershed, flowing from the southeast to
northwest (Figure 10As mentioned under Section 3.1 abovee entirewatershedis classified by Kitsap
County as Category 2 Critical Aquifer Recharge Aiadicatingvulnerablity to contamination by some

land use activitiesand theCategory 1 Critical Aquifer Recharge Arieate northwest and southeast have
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high potential forcertain land use activities taffect water quality(Figure 10)The City of Bainbridge Island
classifies the entire island as a critical aquifer recharge area based on current data.

3.4 Watershed Features: Geology, Assessment Units, Stream Networks

3.4.1 Surficial Geology
(Excerptedrom Washington Department of Ecology Springbrook Characterization 20h&ined as
Appendixl. StephenStanley et.al 2018

Surficial geology determines where B
infiltration, rechargeand discharge '
of groundwater occurs in a
watershed and is a key control for
these watershed processeEhe
surficial geology of Bainbridge Island
is, in part, the result of glaciation
originating in Canada approximately
18,000 years ago and by surface
erosion occurring over the last
MmnIpnn &SIFNAR | Fid!
retreat. The weathering and erosion
of the glacial surface deposits has
been caused by the movement of
surface and shallow subsurface flow:
and discharges, which have, in turn,
created the present day stream
network within the Springbrook
Creek Watershed.

The glacial deposits on the island
consist primarily of till, advance

outwash andecessionabutwash g' ‘

(Figurell). Till is ahighlycompacted e [ ol —:L.TM.,A
glacial deposit that has relatively low LA

permeability and low potential for
erosion.Advance outwash consists of Note thatthe watershed is comprised primarily of low permeability ti
sorted sands and gravels that were deposits (purple color: Qvt), but also contains areas of higher

i ) LISNXYSIoAfAGE a4l ROIyOS 2dzigl aKé
washed out in front of the advancing important for water flow processes and are primarily locatedhe

Figurell. Surficial geology map of Springbrook Watersh

gIacier.Due to compaction by the upper watershed of Project Assessment Unit (PAU) 3 and 7 as well
advancing glacier, agnce outwash Ay t!}] H YR p® ¢KS aoKAGSE vl
deposits are considered to have wetlands (PAU 4) which play an important role in the storage of

surface waters and is also an area of groungwdischarge. Source

moderate permeability and water USGS, Haugerud, 2005,

holding capacityBecause recessional
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outwash was not compacted by the retreating glacier, it is highly permeable and also has the highest
capacity for storing groundwater.

Thusboth the advance and recessional outwash deposits are present in the uplands areas of the watershed
and are important for maintaining stream and wetland hydrolofyese outwash deposits, however, are
also susceptible to erosion due to theorposition d sands and gravelfend of excerpt.]

Throughout the project, landowners and those who are familiar with the watershed shared their
observationsof accumulated amounts of sediment building up in certain areas of the watershed where the
stream had been catrained or the hydrologic regime had been alter&tie role of fine sediments is
discussed in the water quality section of this report as well as withiWwB&©E Strear@haracteization
(AppendixA).

BAINBRIDGE ISLAND LAND TrUST
N

0 0.2 0.4
_:MnlesA

Figurel2. Springbrook Creek Watershé&ubils.
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3.4.2 Assessment Units and their Characteristics

To facilitate weighing the value derived from certain natural processes against the level of degradation of
those processes it was necessary to divide the watershedlistinct areas known as Assessment Units

(AU). These Assessment Umitssistof smaller sukbasins, grouped based on their contribution to major
tributaries of the mainstem of Springbrook creek. AU 1 Abd comprise the lower and middle watershed
respecfully with AU1 characterized by a more incised, increased gradient stream channel, and AU4 served
by a relatively flat, wetland dominated landscapédJs 2, 5, 6, 7, and 3 are generally upper watershed

areas (Fig.13).

Springbrook Creek Watershed

Assessment Units

:.-_' :! Springbrook Watershed

[l Wetlands

Assessment Units

I

I 2 ‘ )

s | streams

= o . g@ﬁ%

B : q ==="hNop:fRiEnabiiatSessonal BAINBRIDGE ISLAND LAND IRUST
= Non-fish-habitat Perennial

pf ¢ i 015
.- - e Fish hatiat —:m.».A |

Figurel3. Springbrook Watershed Assessment Units and stream netiwod/DOE Springbrook Creek
Characterization July 2018, Publicatior(006.
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Table4. Assessment unit characteristics

Drainage Topographic

Unit Area (ac) Relief (ft) Min (ft) Max (ft)
1 103.4 40 0 40
2 71.8 68 8 76
3 54.8 100 18 118
4 209.7 86 20 106
5 215.9 78 22 100
6 127.6 60 24 84
7 216.0 92 24 116
Watershed Total 999.2 118 0 118

In AU1the mainstem ofSpringbrook CreefteachSBOL1 in the Section 3.4.3 reabscription3 flows down
an increasingly steeply incised channel gmigsesiorth through a large culvert and weir system and into
the broad estuary shared with Issei Creek at the eastern tip of Fletchef BiayAlbontainsthe Island
Center Neighborbod Service Centeand therefore thedensest residential and commercial uses in the
watershed Impervious srfaces and buildings cover %6of the areawith a road density (including
driveways) of nearly 25 mi/fias well a®ver 18% is in bare ground low ground cover in horse pastures,
lawns, etc. (Tabk2 and 3. The 62%n tree cover is the lowest for the watershed.

AU2and AU3 are smallemupper watershedinits delneated around singl&ibutaries (SBO1A for AU2 and
SBO01B for AU3 in the Sectidd.3reach descriptions).and uses are largely resideniialAU2 on the

northern edge of the watershegist north and east ofsland Centenyith the seconéhighest proportion of
impervious surfaces in the watershé5% Table 2)and a road density dt9 mi/mi® (Table3). However, it
also hashealthy intact forest sectionand trees cover 76% of the araad little bare ground or low ground
cover. It has no wetland areag\U3is higher in elevation and includes the highest point in the watershed at
118 feet (Table 4). Like AU2, Aidtargely residentiabut with only 5% impervious surfaces, a few small
wetlands(Figure 7)and the highest percentage of forest at 82% (Tahl&l@vever, road density is
surprisingy high at nearly 1&ni/mi? (Table 3).

AU4comprisesthe majority of the midwatershed,andis dominated by a large depressional wetland
complexwith historic and current land use as pastuféis wetland complex is alg the mainstem of
Springbrook Creekdach SBOL in the Section 3.4.3 reach descriptigras well as the loweflatter

portions of two seasonal tributary streams; one to the soutta¢h SBOCT) andone to the east (reach
SBO1E)Over 45 acres of wetlan@ll within AU4, nearly 22% of the area (FigureABout 20% of the area is
in low cover and bare ground (Table 2), largely reflecting past and present agricultural udéching and
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ponding fo agricultue and to accommodate roads is readily apparédther areapreviously cleared for
farmshave regrown into stands of willaand red aldein wetland areas and conifers in uplands. Trees
now cover 72% of the assessment ufritpervious surfaceare moderate for the watershed at 5&ud
road densities ar¢he lowest at just under 1#i/mi?.

The upper watershedassessment urstof AUS wasdelineated based oa single tributary (SBO1D) like AU2
and AU3, it is a much larger drainage basin (TablEh®) Northeast Tributary in AU5 wasmapped prior

to the WFC 2014 water typing assessmenis U is characterized by a mix of forest and cleared areas
with some remnant pockets dhe agricultural uses that used to dominate the hillsid@ée proportion of

low ground cover and bare groundtie highest in the watershed at over 2q%able 2)However, the
proportion in impervious surfaces is close to the overall watershed av€68gd able 2) The road density
ismoderately high at 18ni/mi® (Table3). With very little area of wetland in thassessment unit (Figure 7)
the tributary tends to be seasonal but can contribute almost a third of the total stream volume during the
wet season.

Upper watershed assessment uAiU6carries the mainstem of Springbrook Creek (SBs well as flow
from the southernmost tributaries (SB0O1G and SBO1F, the lowermost portion of which is withimidU6)
AU4 AU6contains the southeast portion of the sarfarested wetlandcomplexextending across AU4 and
wetlands cover a large portion ofithassessmerdrea(over 18 acrescomprisingl4% of the area, Figure

7). During summer months, AUG6 is an important contributor to summer time baseflows for the mainstem,
as the Upper Springbrook Creek provides a good steady baseflow of water meeting water temperature
criteria. Ths basin encompassingdghmost southeasterlyextent of Springbrook Creag relatively low
gradient with low density residential usesnd a moderate proportion of impervious surfaces, bare ground,
and low cover (5.6%, 0.1%, and 17.9%, Table 2jramigrately high road density (1fi/mi?, Table 3).

Upper watershed assessment udit)7originates in the higkelevation area northeast of Gazzam Lake,
encompassing a portion of the Gazzam Lake Preserve (Figure 3), and topography dropsosteepligrth
down into AU4 (Figure 10)hiB assessment unit was created based on the drainage area of two tributaries
in the southern extent of the watershd@&B01G and SBO1Fhe northern boundary of this unit follows the
drainage to the artificidy-divertedflow path of the westerly tributary (SBO1Gyradirected to the larger
central tributary (SBO1FSouth Fork Springbrook Créekhis assessment uriasthe highest proportion of
tree cover (over 77%Tlable 2, lowestimpervious surfaces (4%)are ground andow ground cover (15%
combined, andsecondowest road densityjgst over 14mi/mi? Table 3) in the watershe#iowever, the
hydrology has been altered dramatically and the agricultural ponds and clderirmgsignificantly impacted
the northern portion d the assessment unifhere are only about 3 acres of wetlands in AWich is
unsurprising given the steep terrain

3.4.3 Stream Network, Characteristics , and Barriers

Springbrook Creek is one of the largest and most productive sabmaring streams on Bainbridge Island.
LN EAYFGSE@ not YAt SAas 2N o62dzi W agdresiltoiP014 2 G £ &
2018 WFC stream assessment writp://www.moonlitgeo.com/wic/).

Springbrook Creek has many unnamed tributaries, and there seems to be some confusion as to which
streamsrepresentii K S G NHzS & { LNy elAshaBsiegeredly Sctepted designation of
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Springbrook Creek being the main channel flowing from the far southeast of this watershed to Fletcher Bay.
South Fork Springbrook Creek refers to a main tributary flowing from the smmurttial watershed, and a
previouslyunmapped seasonatream flowing from the northsiidentified hereasi KS &b 9 ¢ N& 6 dzd | NJ
(Figurel3).

Between 2014 and 2018, Wild Fish Conservancy had the opportunity to walk much of the Springbrook
watershed where permission to access the stream wastgohby landownergFigure 14)Field staff

measured bankfull widths and channel gradients, described instream and riparian habitat conditions, and
documented potential protection and restoration opportunities observed during the sur¥ggter type
clasdiication were assigned based on fish observations and the physical habitat characteristics associated
with presumed fish use provided WAC 22216031T OKI yy St & 3INBI GSNJ Ky HQ 6]
less than 20% average gradient, are presume twipfish habitat (Type FEhannel reaches exceeding

those criteria were identified as Type N (non fisbitat reaches, further characterized as Np (perennial) or
Ns (seasonal)Reaches where survey access was insufficient to make a determinationdeatdied as

Type U (unknown)lheextensivepoint and reackscale data and photographs collected during the Wild

Fish Conservancy water typssessment are available in iateractive web map:
http://www.moonlitgeo.com/wfc/

Over 70% of the watershed was assessed with boots on the ground providing the opportunity for
developing detailed descriptions and documentation about stream conditions, including areas of the
stream that had not previously been mappe&itream condition, fish barriersind associated riparian
conditions weredocumented Additionally, in 2014 Washington Department of Fish and Wilglif®FW)
conducted culvert assessments on portions of Springbrook Cpeekiding priority indexegas further
defined below}o many of themWDFW was helpful during this project in examininegtaxolate field
information and topographical information to help update priority index ratings.
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Based on field sueystcomparisons with LIDAR and aerial maps, chaominementclasses were
assignedThe classes are based on statewide criteria and guid&tta@nel confinemennay be

considered to be the ratiofdhe valley or flood plain width (VW), to the channel width (C@fnfinement

is an important control on potential channel respon€dannels with wide flood plains may shift laterally
over the valley bottom, changing course, sinuosity, or pattern (agandering, braided) in response to
disturbance, whereas channels confined by bedrock valley walls can only respond in other ways (e.g.,
bedform modification or channel armoring). Channel confinement generally cannot be measured directly
from topographic naps, especially for small channels, because channel widths are not portrayed accurately.
With the large amount of on the ground work in Springbrook creakfinement estimatefrom
topographidaerial mapswere confirmed with field observations. Each chahreach is classified as

confined (VW < 2CW), moderately confined (2CW < VW < 4CW), or unconfined (VW Fig@@/1$.
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Figurel5. Stream channel confinement based on statewide criteria

WA Dept. of Natural Resourcdgtps://www.dnr.wa.gov/publications/fp_wsa_manual appe.pdf
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Multiple full and partial fish passage barriers throughout the system compromise fish access to some fish
habitats. Partial barriers may limit fish use on a seasonal basis fidvesare too low to overcome the
physical barrier or too high, making the force of flow through a culvert, for example, high enodgteto
passageWFC identi®d 46 culvert stream crossingsjghton city-owned property and88 on private

property. Of the30 on fish habitat streamd.0 (83%) vere full passage barrieryree (10%) were rated

33% passablesix(20%) were rated 67% passapix (20%) were partial barriers with no passability rating
assigned, anflve (17%) were completely unknown pshility. None of the assessed culverts were found

to be fully passable, and about Indlles of fish habitaare upstream of full barriers (Figure&sl TheWDFW
alsoinventoried 13 culvertsvithin the watershed For culverts where it has been calculateiduFe 16

shows the WDFW Priority IndéRIx; a number calculated based on the severity of the barrier, the amount
of habitatblocked species mobility (anadromous vs. resident), fish stock status, and the projected cost of
the project (WDFW 2009). A highel indicates higher priority for repair or replacemenihe culverand

weir systemat Fletcher Bay Rod@l of 24.06 is theecondhighest rating on the Island.
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3.4.4 Stream Reach Descriptions

The following section provides a reach by reach description of the physical and biological characteristics of
SpringbroolkCreekbased on field assessments by Wild Fish Conservancy, Bainbridge Island Watershed
Council and other project teawbservationsLimiting factors within each reach asadso listedLeft-bank

and rightbank notes are provided using the convention that theesleris facing downstream

Stream Reaches and WFC
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O Sculpin

Reach Name
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Tributary SBO1A

Intact forest habitat

Tributary SBO1A runs through Assessment Unit 2 (AU2) and consists of approxind@@lif.of stream

channel, of which 1,500 ft. meet physical criteria for type F (fish) habitat. The stream originates from a
seasonal spring head in a shallow forested ravine. It runs down the ravine with an average bankfull width of
2.8 ft. with an averge gradient of 10%. The stream then leaves the rayassesinder a private drive,

and feedsintoasmallmaril RS L1y R® ¢ K fowsbBacK tnOei the2sdaie Privateadrive

emptying into a downstream wetlan@ivhich is not mapped in the CityofF Ay 6 NA R3S Lafl yRQa
layer) This wetland drains into a ditch whipasseainder Holly Farm LardE. Below the crossing SBO1A

runs down a forested hillside with an average bankfull width of 1.9 ft. with an average gradient of 4%. The
stream thenflows underanother private drive, is ditched along a lawn, and then feeds into a small forested

wetland(also unmappedp . St 2¢ (GKS F2NBAGSR ¢SGflyREI GKS AGNBI

ft. running with an average gradient of 6%. Thidisecof stream meets the physical characteristics of type
F habitat. The type F channel runs down a forested valley though dense patches of English ivy. It then
passesinder Miller Rd NE. in a full barrier culvert. The outlet to this crossing was fourfé&to the

west of the culvert inlet where it empties directly into the right bank of Springbrook Creek at stream mile
0.06 with a 1.7t. tall perch. No fish were found in this stream.

9 Limiting factors include poor stream and riparian conditions, atieénydrology, fish passage
barriers, commercial us&his reach provides marginattii habitat and seasonal flow and stream
restoration efforts would have minimal impact on fish resourcesw impact development
practices and retaining vegetation to assist with stormwater runoff will help reduce water quality
impacts to the lower section of SBO1 (the main steB®eProject 18 Section 6.1.2No instream
fish restoration actionsre recommaded in this reaclof the stream.
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Tributary SBO1B

Deeply incised channel

Tributary SBO1B runs through Assessment Unit 3 (AU3). This tributary is approximately 2,000 ft. long,
providing perennial type N waters to mainstem Springbrook Creek. The stream originates in a forested
ravine where it passes under two private drivewaysloB/ the crossings SBO1B continues down the
forested ravine becoming incised in a naturally confined channel with an average bankfull width of 2.5 ft.
running over an average gradient of 18%. Approximately 1,000 ft. below the headwaters the 8toeam
under a derelict forested access road in an undersized culvert which is perched 9.3 ft. The channel below
the culvert is deeply incised with mass wasting present on both banks. The average bankfull width in this
lower section of the forested valley is 3.1\itith an average gradient of 10%. Flows were intermittent
during the time of survey on March2014. Approximately 600 ft. below the derelict culvert the stream
passes undeNE Mitchell Ln. Below this crossing the stream runs over 300 ft. of steeggraderaging

18% with an average bankfull width of 3 ft. Below the steep section of channel the stream disperse into a
forested wetland before it enters the left bank of Springbrook C(&H011).

9 Limiting factors includéigh road density, andedimentinputs caused by @.3 ft perched derelict
culvert which is responsible faeveredown-cutting and erosionlntact habitat prior to entering
SBO11 provideswetland functionprotection opportunities SeeProject 3a.

Tributary SBO1C

Tributary SBO1C runs through Assessment Unit 4 (AU4). This stream is approximately 2,10@&ftdlong,
O2yaARSNBR (eLJS C KIoAaAlGlde ¢KS adNBIFIYQa YIAyYy az2dzNT
manmade pondocated in AU7The primary outflovof the pondis located on the east end and feeds into a

separate drainage of Springbrook Cré8B01G and SBO1Fhe seasonal SBO1C outlet channel runs down

a forested hillside with a gradient of 6% and an average bankfull of 2.1 ft. This channeld$jmemall

seasonal type Ns channel which emerges from a spring seep near the outlet of themaxdarpond A
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http://skagitcoop.org/wp-content/uploads/EB2752_Beamer-et-al_2013.pdf



https://www.nwfsc.noaa.gov/assets/25/6190_06162004_143739_tm42.pdf



















































https://www.bi-landtrust.org/protected-spaces/springbrook-creek/
https://www.bi-landtrust.org/wp-content/uploads/2017/05/BILT-Spring2017NL-LowRes.pdf
http://wildfishconservancy.org/
https://www.bainbridgewa.gov/868/Springbrook-Creek-Watershed-Study



































































































http://www.skagitcoop.org/
https://www.bainbridgewa.gov/162/Comprehensive-Plan
https://wa-bainbridgeisland2.civicplus.com/DocumentCenter/View/10290/Ordinance-2018-01----Adopted-CAO?bidId
https://wa-bainbridgeisland2.civicplus.com/DocumentCenter/View/10290/Ordinance-2018-01----Adopted-CAO?bidId
https://www.bainbridgewa.gov/DocumentCenter/View/9398/20171104--NVPA-Summary?bidId
https://pubs.usgs.gov/of/2005/1387



http://file.dnr.wa.gov/publications/amp_nh_ecosystems_guide.pdf
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