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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 Unit (or Project Assessment Unit) 

Benthic macroinvertebrates: Animals without 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 carrying 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 physiochemistry: Physical and chemical properties of water within the stream, such as pH, dissolved 

oxygen, and temperature. 

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

LIDAR: Light Detection and Ranging. A survey method creating high-definition mapping of elevations using 

pulsed laser light to measure distances to the ground. 

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

Riparian: The 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 system: A self-contained 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 point. May also be referred to as a drainage 

basin. 

Water types (as per Washington Department of Natural Resources guidelines 

https://www.dnr.wa.gov/forest-practices-water-typing, WAC 222-16-031):  

¢ȅǇŜ άCέ - Fish habitat; Streams 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"- Non-fish-habitat perennial; Streams that have flow year round and may have spatially 

intermittent dry reaches downstream of perennial flow. Type Np streams do not contain fish or 

meet the physical criteria of a Type F stream. 

Type"Ns"- Non-fish-habitat seasonal; Streams that do not have surface flow during at least some 

portion of the year, and do not contain fish or meet the physical criteria of a Type F stream. 

Type"S"- {ƘƻǊŜƭƛƴŜΤ {ǘǊŜŀƳǎ ŀƴŘ ǿŀǘŜǊōƻŘƛŜǎ ǘƘŀǘ ŀǊŜ ŘŜǎƛƎƴŀǘŜŘ άǎƘƻǊŜƭƛƴŜǎ ƻŦ ǘƘŜ ǎǘŀǘŜέ ŀǎ 

defined in chapter 90.58.030 RCW. 

 

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

The Springbrook Creek Evaluation and Feasibility (Assessment) Project (SRFB/RCO Project #14-1517) 

assessed the condition of Springbrook Creek, its tributaries, and the 999 acre Springbrook Creek watershed. 

The Project identified limiting factors affecting ecosystem functions; reported on those conditions for 

planning activities within the watershed; conducted a watershed restoration and protection project 

feasibility analysis using existing and new data/information, 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 Creek 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 most productive salmon-bearing 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 

including cutthroat trout, coho and chum salmon, sculpin, and Western 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 for and improve this resource, 

but a science-based decision-making matrix to guide near and future term actions was lacking. Following 

the 2013-2014 Wild Fish Conservancy (WFC) stream surveys (SRFB project 13-1143), which was supported 

by Bainbridge Island Land Trust, 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 and uses.  In 

2014 the City of Bainbridge Island proposed two culvert repair projects on Springbrook Creek hoping to use 

Salmon Recovery Funding Board (SRFB) funds.  As a result of that proposal, the West Central Local 

Integrating Organization (LIO) and the West Sound Watersheds Council (WSWC) recommended that a 

systematic assessment and evaluation of the watershed be done to guide prioritization of restoration and 

protection actions. Given the positive energy that had been expressed by landowners during the 2013-2014 

WFC survey and the request of the WSWC, a collaboration of the Bainbridge Island Land Trust, Bainbridge 

Island Watershed Council, City 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 SRFB. Work took place from 2015 - 2018. The collaboration of entities 

that applied for the grant formed the project team that oversaw all aspects of the project: project 

management, collection of historical data, collection of and securing new field and analytical data, 

landowner outreach, volunteer coordination, synthesis of analysis, and formulation of watershed priorities 

and projects. Washington Department of Ecology was added to the project team to complete a watershed 

characterization. An abundance of assistance from other stakeholders, 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 

ǇǊƛƻǊƛǘȅ ƻŦ ǘƘŜ tǳƎŜǘ {ƻǳƴŘ tŀǊǘƴŜǊǎƘƛǇ !Ŏǘƛƻƴ !ƎŜƴŘŀΣ ǿƘƛŎƘ ƛǎ ǘƘŜ {ǘŀǘŜΩǎ directive for recovering listed 

species such as Puget Sound Chinook Salmon and resident orcas, and for addressing pollution of Puget 
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Sound. It 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 during the project. One hundred and twenty three 

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

properties were visited encompassing over 240 acres. By the end of the project, about 65% of the 

ǿŀǘŜǊǎƘŜŘΩǎ ǎǘǊeam length was field surveyed (about 4.7 miles of 7.2 miles of stream). Landowners were 

contacted by mail email, or by phone informing them of the project, and many individual meetings took 

place. Landowners were invited to join us on the land to show us their property so we could learn from 

them and learn about the history of the land. Communications with landowners were ongoing throughout 

the project. Those private lands where projects were identified for conceptual designs had landowners that 

were deeply involved in and committed to the development of restoration or protection projects. While 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 of stream and riparian conditions throughout the watershed was achieved 

through the project, including a comprehensive inventory of fish passage barriers accomplished by Wild 

Fish Conservancy and Washington Department of Fish and Wildlife. A total of 46 culverts were identified: 8 

on city-owned property and 38 on private property. Of the 30 on fish habitat streams, 10 (33%) were full 

passage barriers, 15 (50%) were partial barriers, and 5 (17%) were completely unknown passability. None of 

the assessed culverts on fish habitat streams were found to be fully passable, and about 1.8 miles of fish 

habitat exist upstream of what are considered full barriers. Additionally, fish utilization and fish presence 

surveys were conducted by Wild Fish Conservancy and BI Watershed Council spawning surveys.  

Water quality and quantity monitoring was performed to identify limiting factors such as temperature, 

sediment, and fecal coliform. A total of 14 sites were selected and monitored for one or more parameters, 

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 Characterization model (Appendix I). This work led to the identification of 

specific Assessment Units within the watershed in order to provide information on conditions within sub 

areas of the watershed. The results of this work provided information on the functionality or degradation of 

important watershed conditions or functions such as areas for sediment sources, water flow, surface 

recharge, surface water storage and water discharge. The result of this work not only helped understand 

which areas of the watershed provided which important watershed functions, but 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 Creek Watershed 

Assessment Report contains a compilation of watershed resource information, identifies limiting factors, 

appropriate, feasible, and cost-effective solutions to address limiting factors in the watershed (see Section 

4). Many areas of the stream and watershed 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 fish habitat 

through acquisition or conservation easements were identified as proposed action items for the future.  

Watershed-wide efforts, such as landowner outreach to share tips for caring for streams and associated 

vegetation, are also recommended. Prioritization 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 project protecting or recovering natural watershed processes. 

Conceptual designs for five high-priority projects were created. Project development was a multi-year 

endeavor and included much on-site consultation with landowners, surveys, development of design 

options, examining title issues, adjusting designs to meet ecological and landowner concerns, and final 

drawing and cost estimate compilation.  The project design process was led by Wild Fish Conservancy and 

Bainbridge Island Land Trust and was done in close coordination with landowners, or in the case of the 

project involved City property, the City of Bainbridge Island. Wild 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 Fish Conservancy performed these tasks. 

Of the five conceptual designs produced, four involve culvert removal, all five improve riparian conditions, 

and one project is protection focused. The five conceptual projects included in Appendix III are: 

Fletcher Bay Culvert and Weir Removal and Stream Restoration Project (Project 1): Removes culvert, 

weirs and streamside armor and replaces culvert with bridge. Streamside and native vegetation are 

enhanced for more naturalized stream flow. This project is the lowest in the stream system and addresses 

the first fish passage barrier in the Springbrook Creek watershed, improving access to over 4.7 miles of 

stream habitat, while also providing more room for the stream to accommodate high flow events (this 

culvert receives stream drainage from most of the 999 acre watershed).  

Eddy Culvert and Armor Removal, Bridge Replacement, Stream Restoration (Project 2): Removes culvert 

and streamside armoring with a bridge and enhances the riparian area through invasive plant management 

and native plant installation.  This project addresses the second fish passage barrier fish encounter in the 

system. This project is just upstream of Project 1 and just downstream of Project 3.  

Rekow Stream and Riparian Restoration (Project 3): Removes derelict culvert and improves riparian 

condition by removing invasive plants and enhancing with more native vegetation. This project is just 

upstream from Project 2 and downstream from project 4. 

Nickum Stream and Riparian Restoration (Project 4): Improves stream and riparian condition through 

removal and management of invasive vegetation, planting native vegetation and enhancing the stream 

channel. This project is just upstream of project 3. 

Upper Springbrook Protection Project (Project 11 on map): Acquires 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 actions that would improve stream and watershed conditions in the 

future were also identified and are included in the report (see Appendix II and Sections 5 and 6). 

$61,628.00 of in-kind 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 Conservation Office. 

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

Bainbridge Island. This project may act as a model for future stream and water resource planning efforts on 

Bainbridge Island.  

 

 

 

 

 

 

  



Springbrook Creek Watershed Assessment   December 2018 13 | Page 
 

2. Introduct ion  

 
Excerpt from Island Center (Springbrook Creek) section of Gerald 9ƭŦŜƴŘŀƘƭΩǎ {ǘǊŜŀƳǎ ƻŦ .ŀƛƴōǊƛŘƎŜ LǎƭŀƴŘΣ 1996 

 

 

992.1 Overview  

The Springbrook Creek Watershed 

is located on Bainbridge Island, in 

Kitsap County Washington. 

Bainbridge Island encompasses 

18,368 acres, has 12 major 

watersheds, hosts 53 miles of 

shoreline and lies within Puget 

{ƻǳƴŘΣ ƻƴŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƭŀǊƎŜǎǘ 

estuaries. Springbrook Creek 

Watershed (Watershed) 

encompasses 999 acres (1.56 mi2), 

and drains to Fletcher Bay. The 

Watershed lies within the Fletcher 

Bay Watershed, drains the 

southern half of the Fletcher Bay 

Watershed, and comprises 

approximately 47% of the Fletcher 

Bay Watershed. Springbrook Creek 

(also known as Springridge Creek 

and Fletcher Creek) flows from 

north of Gazzam Lake through 

Island Center to Fletcher Bay. It is 

ƻƴŜ ƻŦ ǘƘŜ LǎƭŀƴŘΩǎ largest and most 

productive salmon-bearing 

streams. 

 

 

 

Figure 1. Context of Springbrook Creek Watershed in Puget Sound, on 
Bainbridge Island and within the Fletcher Bay Watershed 
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Seven miles of stream exist within the watershed, with approximately 4.7 miles typed as fish habitat. 

Springbrook Creek contains one of only two stream reaches on Bainbridge Island designated under the 

Endangered Species Act as Critical Habitat for Endangered Puget Sound steelhead. The stream currently 

hosts populations of a number of fish species including cutthroat trout, coho and chum salmon, sculpin, 

Western brook lamprey, 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 resources of the watershed and 

vicinity. The watershed is now predominantly low-density residential housing in a patchwork of second-

growth forest, farmland, open pastures, and lawns. Island Center, one of five service centers on Bainbridge 

Island, lies in the northern part of the study area and hosts a gas station, restaurant, and a few businesses.  

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 information to recommend actions that could improve the 

condition of the function of the stream to support fish populations and improve watershed functions. The 

project identified limiting factors affecting ecosystem functions, reported on those conditions for planning 

activities within the watershed, 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 Watershed. An important element of the 

project included landowner and community interaction to learn about their experience with stream 

function and use, and to engage with them in caring for stream and watershed resources. As a result of the 

work performed, this report compiles watershed resource information, identifies appropriate, feasible, and 

cost-effective solutions to limiting factors in the watershed, and presents conceptual designs for five high-

priority projects.   

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

Bainbridge Island. Previous work on an island-wide basis focused on ground water, water monitoring, 

shoreline, geologic features, and transportation planning, this project is the first to conduct a 

comprehensive study of a stream and associated water resources within a specific Island watershed. This 

project may act as a template for future stream and water resource planning efforts on the Island. 

The Springbrook Creek Watershed Assessment recognizes the creek is an important fish stream on 

Bainbridge Island and to care for this resource a science-based prioritization matrix was needed to guide 

near and future term actions. Following the 2013-2014 Wild Fish Conservancy (WFC) stream surveys (SRFB 

project 13-1143), supported by Bainbridge Island Land Trust, 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 and uses.  In 2014 the City of Bainbridge Island proposed two culvert repair projects on 

Springbrook Creek hoping to use Salmon Recovery Funding Board (SRFB) funds.  As a result of that 

proposal, the West Central Local Integrating Organization (LIO) and the West Sound Watersheds Council 

(WSWC) recommended an assessment and evaluation of the watershed to guide prioritization of 

restoration and protection actions. Given the positive energy expressed by landowners during the 2013-
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2014 WFC survey and the request of the WSWC, a collaboration of the Bainbridge Island Land Trust, 

Bainbridge Island Watershed Council, City of Bainbridge Island, and Wild Fish Conservancy formed and 

submitted a grant proposal for an assessment project. The SRFB funded the grant in 2014. This project is 

West Central Local Integrating Organization Near Term Action WC 15 and therefore a priority of the Puget 

Sound Partnership Action AgendaΣ ǘƘŜ {ǘŀǘŜΩǎ ŘƛǊŜŎǘƛǾŜ ŦƻǊ ǊŜŎƻǾŜǊƛƴƎ ƭƛǎǘŜŘ ǎǇŜŎƛŜǎ ǎǳŎƘ ŀǎ tǳƎŜǘ {ƻǳƴŘ 

Chinook Salmon and resident orcas. Projects identified in the assessment could result in local, regional and 

state financial support.  

Project Elements: 

While a number of project elements and tasks were a part of this project (see below), the main objective of 

completing a watershed scale assessment of Springbrook Creek was to identify, prioritize, and sequence) 

conceptual designs for future habitat improvements and/or protection projects.  Projects could include 

restoration opportunities such as removing anthropogenic fish passage barriers, enhancing riparian 

habitats, evaluating the possibility of restoring the stream to its historical path, managing and treating 

stormwater runoff, and permanently protecting intact fish habitat and riparian functions through 

acquisition or conservation easements. The evaluation of existing watershed and stream data, collection of 

new stream data, and a geomorphic and hydrologic assessment helped guide project partners in 

understanding the dynamics of the stream.  

Tasks Achieved: 

1. Form a Project Team:  A project team comprised of experts in water resources, fish ecology, watershed 

processes, GIS, engineering, and communications was formed. Over the course of the 36 month project, the 

team met over 15 times as a group, oversaw project tasks, collected new data and information, synthesized 

information, conducted landowner and community education, developed project selection criteria and 

project designs. This project did not hire a consultant to oversee and perform project management and 

relied instead on the project team to help complete project tasks. Members of the project team included: 

 

Bainbridge Island Land Trust (Land Trust): The Land Trust is a non-profit conservation organization with a 29 

year history of protecting, restoring, and stewarding conservation lands on Bainbridge. The Land Trust is a 

member of the West Sound Watershed Council Technical Advisory Committee and is the primary land 

protection and conservation organization on Bainbridge Island, bringing landowner outreach, landowner 

negotiation, conservation strategy and Geographic Information Systems (GIS) expertise to this project.  As 

co-project manager of the grant with Wild Fish Conservancy, the Land Trust performed field assessment, 

facilitated and conducted community and landowner communications, generated GIS analysis and maps, 

performed data management, and helped develop the conceptual designs and final report.  

Wild Fish Conservancy (WFC): WFC is a non-profit organization who works to ensure healthy and protected 

fish resources through its scientific, restoration and outreach endeavors. WFC is a member of West Sound 

Watershed Council Technical Advisory Committee and actively engaged on Bainbridge Island since 2014 

conducting stream inventory and assessment work. WFC was project co-manager and brought substantial 

expertise and knowledge of salmonid life histories and habitat assessment practices and conducted 
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extensive field work, participated in landowner outreach, assisted in project identification, provided 

engineer services and project designs, and helped produce this report. 

Bainbridge Island Watershed Council (BIWC): The BIWC is a citizensΩ advisory group with knowledge of 

watershed conditions on the Island and has extensive experience managing volunteers who conduct 

salmon spawning surveys, collecting and synthesizing survey data, interacting with landowners, and policy 

makers. BIWC salmon monitoring data were used in this project. BIWC provided assistance with landowner 

outreach, project evaluation and selection, and report writing. The BIWCΩǎ /ƘŀƛǊ is a member of the West 

Sound Watershed Council Technical Advisory Committee.  

City of Bainbridge Island (COBI): The COBI constructs and manages public works projects and many projects 

identified in this report will involve COBI design, permitting, and construction involvement. Additionally, 

/h.LΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ ŘƛǾƛǎƛƻƴ Ƙŀǎ ŜȄǘŜƴǎƛǾŜ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ƻŦ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜ on the Island 

and in Springbrook Creek through a long-term (since 2000) monitoring program in the watershed. COBI 

oversaw the extensive water monitoring element of this project, utilizing volunteers and staff resources, 

managed monitoring data, synthesized the results, and contributed to elements of this report. City 

engineering/public works and water resources staff spent considerable time in the field assisting with 

surveys and data collection, and evaluating project proposals. COBI employees contributed over $26,609 in 

value of professional services and over $15,059 in equipment value towards the project. COBI is an active 

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

Washington Department of Ecology (WDOE): The WDOE is the state agency that oversees the management 

and care of the sǘŀǘŜΩǎ water resources. WDOE created the Puget Sound Characterization Model in 2016 

with funding support from the U.S. Environmental Protection Agency National Estuary Program, a non-

regulatory program that helps support efforts to improve the waters, habitats and living resources of the 

ƴŀǘƛƻƴΩǎ ŜǎǘǳŀǊƛŜǎ. WDOE was brought into 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 supply, water storage, and sediment transport. WDOE performed site 

reconnaissance, data synthesis, and report writing tasks. Their considerable efforts contributed a large 

amount of in-kind contributions towards the project. WDOE provided services completely in-kind and 

contributed over $31,142 in value for professional services. 

2. Develop a Study Design: A number of local watershed assessments previously completed and funded by 

the Washington Recreation and Conservation Office Salmon Recovery Funding Board (SRFB) program were 

examined for content and design to inform the Springbrook effort. Due to the fish focus ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

funding source, a strong emphasis of the study design was to focus gathering information on stream and 

watershed health issues in order to identify possible solutions to support healthy fish populations. 

Additionally, specific outcomes as required by the project funder required certain elements of the study to 

take place. The study design chosen needed to lead the project team towards the goal of identifying 

protection and restoration actions, and prioritizing those actions.  The tasks described in this section reflect 

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

3. Engage Landowners, Stakeholders, Volunteers, and the Public: An important element of the project was 

to engage those that live and work in the watershed. This project element included landowner outreach, 
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engaging organizations and agencies that work in or have an interest in the watershed, engaging 

volunteers, and to provide public education about the project. 

Landowners: In order to gather information 

from those living within the watershed to learn 

the history of stream and land use, understand 

existing stream conditions and land uses, and 

to engage the landowners in helping care for 

the stream and watershed, a robust outreach 

endeavor took place. Over 123 landowners 

were contacted by mail, phone and/or email 

who live adjacent to the main stem or 

tributaries of Springbrook Creek. Seventy five 

landowners responded to those inquiries, with 

54 of them granting the project team access to 

their property and the stream in order to 

assess the condition of the stream, riparian area and more.  All 54 properties where permission was 

granted were visited, sometimes multiple times, and on many of those visits, landowners participated, or 

engaged in phone discussions about their property. Through these interactions, 294.2 acres were visited to 

gather information about the existing features of the stream. This information was used to assess the 

overall condition of the watershed and project ideas were formulated and discussed. Most communications 

with landowners was with owners of individual parcels, with some project team group meetings with 

clustered landowners in certain segments of the watershed. One such example was a meeting hosted by 

the Land Trust on June 12, 2018 of six property owners who live at the corner of High School Road and 

Fletcher Bay Road.   

 
Stakeholders (non landowners): Early in the project, efforts were made to learn from those working in the 

watershed, collect data and information, and to engage those interested in improving watershed 

conditions. Two stakeholder meetings took place early in the project on April 27, 2015 and May 19, 2015 

with the following organizations (and their role) participating: 

¶ BI Watershed Council*  - salmon spawning surveys and overall watershed 
health/management work  

¶ City of Bainbridge Island *+ - long term water monitoring program, management of public 
roads and infrastructure 

¶ Kitsap Conservation District ς technical assistance and cost share program for 
implementing best management practices on agricultural/farm lands  

¶ Kitsap County Natural Resources - natural resources data, GIS, technical assistance 

¶ Kitsap Health District ς water pollution prevention and septic permitting and inspections 

¶ Mid Sound Fisheries Enhancement Group ς stream survey work  
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¶ Suquamish Tribe *+ - permitting and 
ǘŜŎƘƴƛŎŀƭ ŀǎǎƛǎǘŀƴŎŜ ƛƴ ǘǊƛōŜΩǎ ǳǎǳŀƭ ŀƴŘ 
accustomed jurisdiction 

¶ Washington Department of Fish and 
Wildlife*+ - permitting of activities and 
technical assistance 

¶ Wayne Daley - involved in past 
restoration efforts  

¶ Wild Fish Conservancy*+ - stream assessment surveys 

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

¶ Washington Department of Ecology* - oversees 303(d) program 
 

¢ƘƻǎŜ ŜƴǘƛǘƛŜǎ ǿƛǘƘ ŀƴ άϝέ ǇŀǊǘƛŎƛǇŀǘŜŘ ƛƴ ŀ ²ŀƭƪ ǘƘŜ Springbrook Watershed day from the headwaters to 

Fletcher Bay on May 10, 2018 to view existing conditions and provide feedback on proposed restoration 

actions. ¢ƘƻǎŜ ŜƴǘƛǘƛŜǎ ǿƛǘƘ ŀ άҌέ also participated in a March 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 throughout the project. 

Volunteers: By engaging volunteers in the project, more people were able to gain knowledge about the 

watershed and become ambassadors of the stream and its resources.  This project engaged over 40 

individual volunteers (in addition to the above listed stakeholders) who contributed over 240 hours of time 

(equaling $3,632 in value) performing water monitoring at specifically identified monitoring sites (see 

Section 3.6), salmon monitoring, and on-site work with landowners.  

Public Outreach: The project included several approaches to make information about the project available 

to the community and the public at large (in addition to meeting one to one with individuals). Some of the 

larger outreach endeavors included: 

¶ The Bainbridge Island Land Trust hosted a project webpage:  
https://www.bi-landtrust.org/protected-spaces/springbrook-creek/ 

¶ The Bainbridge Island Land Trust featured the project in their Spring 2017 newsletter which reaches 
1500 people.   

¶ The City of Bainbridge Island hosted a project webpage: 
https://www.bainbridgewa.gov/868/Springbrook-Creek-Watershed-StudyIsland Center Sub Area 
Planning Meeting February 20, 2018 presentation by Cami Apfelbeck, City of Bainbridge Island to 
talk about the water quality issues in the watershed.  

¶ Island Center Sub Area Planning Meeting June 20, 2018 (attended by the public, sub-area planning 
members, City staff)A presentation about the project results was provided to the West Sound 
Watersheds Council August 7, 2018. 

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

 

4. Examine historical information about the watershed, including past studies 

https://www.bi-landtrust.org/protected-spaces/springbrook-creek/
https://www.bainbridgewa.gov/868/Springbrook-Creek-Watershed-Study
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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 historic in-stream riparian, sediment transport, and 

hydrologic conditions. Existing baseline monitoring and assessment efforts within the watershed 

included: 

ω City of Bainbridge Island Water Quality and Flow Monitoring ProgramΩǎ ƭƻƴƎ-term status and 

trends monitoring in the lower watershed (2010 - present). Parameters include continuous 

automated flow monitoring and precipitation, grab sampling for bacteria (monthly) and 

nutrients (semi-annually) with in-situ physiochemistry; annual benthic macroinvertebrate 

sampling; sediment sampling of substrate; and targeted storm event sampling. The program 

conducted focused dry-season bacteria source monitoring in the middle and lower watershed 

in 2011. 

ω Sinclair and Dyes Inlets Fecal Coliform Bacteria Total Maximum Daily Load TMDL and Water 

Quality Implementation Plan 

ω King County Department 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). This ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ǎǘŀǘǳs 

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. 

ω Initiated in 2005, the Bainbridge Island Watershed CouncilΩǎ annual monitoring program tracks 

juvenile fish use and adult salmon returning to four streams on Bainbridge including 

Springbrook Creek. Data is collected for observed juvenile fish and resident cutthroat, returning 

spawning salmon (alive and carcasses) and redds observed annually in the fall from 2005-2014, 

as well as a stream substrate (sediment) survey. This project uses monitoring data as a baseline 

for salmon productivity, and continued monitoring by BIWC will enable the project to evaluate 

changes in salmon productivity moving forward. 

ω West Sound Water Type Assessment, Phase III 2014-2015. http://wildfishconservancy.org/  

Wild Fish Conservancy, with partner Bainbridge Island Land Trust, completed initial stream 

typing for the majority of Bainbridge Island streams in 2014. Springbrook Creek was one of the 

streams assessed. The Washington State Recreation and Conservation Office Salmon Recovery 

Funding Program funded the project (Project 13-1143) and the West Sounds Watershed Council 

supported the project. The assessment documented both cutthroat and coho juveniles 

throughout the Springbrook Creek watershed where fish had access. The identification of 3.71 

miles of total additional stream length and 3.12 miles of fish habitat, as well as a more 

comprehensive inventory of fish passage barriers, resulted from the 2014 assessment. During 

the 2014 efforts, WFC and BILT received a favorable response of landowner permissions to 

access the stream through private property, therefore providing initial opportunities to build 

landowner relations in this watershed and understand the condition of not only the stream, but 

the associated riparian and uplands.  

ω Washington State Department of Fish and Wildlife initiated a culvert inventory and assessment 

for the watershed as a whole in 2014. This work complements Wild Fish Conservancy stream 

assessment work. 

http://wildfishconservancy.org/


Springbrook Creek Watershed Assessment   December 2018 20 | Page 
 

ω Fletcher Bay Pollution Identification and Correction Project (PIC) (2013-2015), Kitsap County 

Health District in collaboration with City of Bainbridge Island Water Resources Program. Project 

conducted bacteria source tracking along Issei Creek, Springbrook Creek and Fletcher Bay 

shorelines to identify and address threats to shellfish habitat in and around Fletcher Bay. 

Landowner outreach to inspect 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% increase in septic tank inspection/pumping in Fletcher Bay. 

5. Identify information gaps, perform new assessments, or procure needed data. 

Based on the examination of landowner information, stakeholder feedback, and historical information, the 

project team identified the types of information needed in order to complete the watershed assessment 

and develop projects. A strong emphasis was placed towards performing on the ground assessment and 

information gathering and landowner outreach. The assessment project accomplished the following 

actions: 

¶ Gaining more landowner permissions and visiting more properties allowed for stream and riparian 
condition assessment for nearly all portions of the stream. Field work performed by all project team 
members, with Wild Fish Conservancy documenting conditions. By the end of the project, about 
65% of the watershedΩǎ ǎǘǊŜŀƳ ƭŜƴƎǘƘ ǿŀǎ field surveyed (about 4.7 miles of 7.2 miles of stream).  
The project team visited over 294 acres as part of this project. 

¶ A comprehensive inventory of fish passage barriers in the watershed. Performed by WFC in 
consultation with WDFW.  

¶ Additional water quality and flow information (including storm events) was collected to get a better 
picture of conditions basin-wide in order to supplement data already collected. Establish 
monitoring sites and obtain landowner permission. Performed by the City of Bainbridge Island and 
volunteer monitors. 

¶ Assessment of the overall watershed geomorphological, hydrology, sediment, storage, and 
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). 

¶ Better understanding of ecosystem characteristics and land use. GIS analysis performed by the Land 
Trust. 

¶ Ongoing and additional landowner and stakeholder outreach to learn more about historical land 
use, and explore restoration and protection opportunities. Performed by all project team members 
and some volunteers. 

¶ Utilize spawning surveys performed by BIWC. 

¶ Utilize topographical survey and LIDAR data (watershed-wide and project specific) to inform a 
number of project elements, including understanding the ǎǘǊŜŀƳΩǎ historical flow and hydrology.  
 

6. Review and synthesize all data collected: This project brought together historical and new 

data/information in the form of this report, providing for an opportunity to look at the conditions of the 

stream and watershed from a multi-faceted perspective. 

7. Identify limiting factors: Based on the information gathered, the project team identified άƭƛƳƛǘƛƴƎ 

ŦŀŎǘƻǊǎέ - conditions that limit the ability of the stream or watershed to fully sustain populations of salmon 

and provide other important functions (such as storm water retention).  



Springbrook Creek Watershed Assessment   December 2018 21 | Page 
 

8. Develop a rationale for developing and selecting projects (Project Selection Framework). 

DǳƛŘŀƴŎŜ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘ ά{ŜǘǘƛƴƎ wƛǾŜǊ wŜǎǘƻǊŀǘƛƻƴ tǊƛƻǊƛǘƛŜǎΥ ŀ wŜǾƛŜǿ ƻŦ !ǇǇǊƻŀŎƘŜǎ ŀƴŘ ŀ 

General Protocol for identifying and PrioriǘƛȊƛƴƎ !Ŏǘƛƻƴǎέ (Beechie, et. al 2008) provided a basis for 

identifying, developing and selecting projects in Springbrook Creek.  The project adopted both a logical and 

analytical strategy for prioritizing restoration or protection actions.  

9. Identify potential projects and actions to address limiting factors 

10. Prioritize five 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 old-growth Western red cedar, Douglas-fir, and western hemlock 

forests dominated the Bainbridge Island landscape, with a few seasonal Suquamish settlements. However, 

by the ƭŀǘŜ муллǎ ǘƘŜ LǎƭŀƴŘ ǿŀǎ ƘƻƳŜ ǘƻ ǘƘŜ ǿƻǊƭŘΩǎ ƘƛƎƘŜǎǘ-producing lumber mill and a thriving 

shipbuilding industry, and the entire Island 

had been clearcut by the early 1900s. Much 

of the cleared land converted to agricultural 

use. The Springbrook Creek part of the 

Island became a center of agricultural called 

Island Center, with two dairies, two 

greenhouse operations and several farms 

and small livestock operations. Local farmers 

(led by farmers of Japanese descent) 

pioneered rhubarb, raspberry, loganberry, 

and especially strawberry production in 

Kitsap County (Elfendahl 1996). Ranchers 

and farmers used the stream, with cattle and 

other livestock allowed free access to the 

stream and 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 ponds persist in the Springbrook 

Watershed.  The historic Johnson Farm is 

within the Springbrook Creek and is owned 

by the City of Bainbridge Island and 

managed by the non-profit Friends of the 

Farm.  Forest cover has made substantial 

recovery and now over 70% of the land area 

is in second-growth trees (Figures 2, 5, Table 

1). Douglas-fir, western red cedar, bigleaf maple, alders, and Pacific madrone are common species. The 

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

open pastures and lawns. Near Fletcher Bay the Island Center άǎŜǊǾƛŎŜ ŎŜƴǘŜǊέ ƛs one of five such 

commercial ŎŜƴǘŜǊǎ ŘŜǎƛƎƴŀǘŜŘ ǳƴŘŜǊ .ŀƛƴōǊƛŘƎŜ LǎƭŀƴŘΩǎ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴ, with a gas station, 

restaurant, auto repair shop, a retail nursery Bainbridge Gardens and a few other small businesses. The 

service center contains the majority of impervious surface in the Springbrook watershed. 

CƭŜǘŎƘŜǊ .ŀȅ wƻŀŘ b9κaƛƭƭŜǊ wƻŀŘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ LǎƭŀƴŘΩǎ Ƴŀƛƴ transportation corridors providing north to 

south access to the west side of the Island. The road runs from its intersection with Highway 305 to the 

Figure 2. Aerial view of Springbrook Creek Watershed 
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north, down to its intersection with Lynwood Center road to the south. New Brooklyn and High School 

Roads are primary east/west roads which feed into Fletcher Bay Road NE. As Highway 305, the main road 

that connects the Island with the Seattle-Bainbridge Washington State Ferry and the Kitsap Peninsula, 

becomes more congested, use of Fletcher Bay Road NE as a north south quasi-arterial for vehicular traffic  

increases. The City of Bainbridge Island 2012 Traffic Study documented that during peak times (4:00 p.m. ς 

6:00 p.m.) over 300 cars traveled in the proximity of the corner of High School Road and Fletcher Bay Road 

NE while an average of 400 cars traveled through the intersection of New Brooklyn and Miller Road. Road 

improvements to address traffic volumes and bike and pedestrian safety are in planning and current 

implementation stages. Road impacts on stream health, water quality (particularly stormwater run-off), and 

fish passage where roads cross streams will be of growing concern.  

Zoning across the majority of the watershed is R-0.4, allowing one housing unit per 2.5 acres. As further 

discussed in Section 3.4.2, the watershed was divided into sub-basins called assessment units (AUs). The 

areas zoned for higher housing density and commercial uses (Neighborhood Service Center) are 

concentrated near Fletcher Bay in sub-watershed assessment units (AUs) 1 and 2 (Figure 3). There are a 

total of 154.2 acres in the watershed with some level of protection afforded by Kitsap County property tax 

designations such as General or Agricultural Open Space, representing 15% of the watershed area. There 

are 68.4 acres in the watershed owned by the City of Bainbridge Island and/or protected under a 

Bainbridge Island Land Trust conservation easement that have a high-level of permanence in management 

as forest lands, parks (including the northern portion of the large Gazzam Lake Preserve overlapping the 

southern watershed area), and a farm (Figure 7). There are an additional 17.4 privately-owned acres 

managed under a separate conservation easement which allows for management for agricultural uses. 

Within the study area, 62% of the parcels have some form of development, while 18% remains 

undeveloped and unprotected. Closer examination 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 watershed. Based on land use and zoning, increased development within the watershed is 

possible.  The COBI Island Center Subarea Planning effort currently underway is examining a number of 

items related to supporting and managing activities in that part of the watershed. 

The City of Bainbridge Island Ψǎ нлм7 Critical Areas Ordinances (CAOs) protects wetlands and riparian areas, 

with buffers generally 75-125 feet wide on wetlands in this watershed and 200-foot buffers on fish-habitat 

streams. A 2018 Native Vegetation Protection Area ordinance applies to R-0.4, R-1 and R-2 zones, (nearly all 

of Springbrook Watershed), with the intention of protecting groundwater resources by requiring retention 

of up to 65% of native vegetation when development or redevelopment results in greater than 800 square 

feet of hard surfaces or greater than 7,000 square feet of land disturbing activity (City of Bainbridge Island 

2018).  

Aquifers provide aƭƭ ƻŦ .ŀƛƴōǊƛŘƎŜ LǎƭŀƴŘΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ The entire Springbrook Creek Watershed is 

mapped by Kitsap County as a Category 2 Critical Aquifer Recharge Area (vulnerable to contamination by 

some land use activities). Category 1 Critical Aquifer Recharge Areas occur in the northwest and southeast 

portions of the watershed (indicating that potential for certain land use activities to effect groundwater is 

high). The City of Bainbridge Islands (COBI), Winslow Water Service Area (WSA), and private wells provide 

water used for residential and commercial use (drinking water) in the Island Center area. The existing WSA 

lies primarily west of Fletcher Bay Road NE and north of NE High School Road and supplies about 90 
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households in the Springbrook Watershed study area. !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /h.LΩǎ нлмт ²ŀǘŜǊ {ȅǎǘŜƳ tƭŀƴΣ 

there is a goal within the next 20 years to expand water delivery to all residences within expanded Retail 

Water Service Areas. According to the plan, the 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 wells. Kitsap County GIS data show 88 individual wells in the 

watershed, which is likely an underestimate given that private wells supply roughly 240 households (> 70% 

of the total number of households) within the study area. There is no sewer district serving the watershed, 

with site specific septic drain fields serving residential and commercial purposes.  Power, telephone, cable 

and cell services are all available within the watershed. 

 
Figure 3. 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 

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 seem to be comparable land cover types, due to differences in the 

methods and quality of data utilized: classification from 25m2 pixel satellite imagery in 1999, versus 1m2 

LIDAR (the more precise laser-based Light Detection and Ranging) in 2015. In particular, considerable 

misclassification occurred between the bare ground, low ground cover, and impervious surfaces categories 

in 1999. We did find that both years show about 17-18% of the watershed in combined bare ground or low 

ground cover, which examination of aerial photos from the same time frames suggests may be fairly 

accurate. However the comparison shows a decline in impervious surfaces in the watershed, from 7.9% in 

1999 to 6.5% in 2015. Closer examination of aerial photos reveals that the 1999 classification erroneously 

assigned areas of bare ground or low vegetation as impervious. Given the building of homes and 

infrastructure rather than removal in this time span, we believe a slight increase in impervious surfaces has 

more likely occurred. The land cover classifications 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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   Figure 4. 1999 Land Cover from satellite imagery (25m2 pixels). 
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   Figure 5. 2015 Land Cover from LIDAR (1m2 pixels).  

 

 

 

 

(Does not  
include streams) 
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Table 1, Chart 1. Changes in watershed land cover 1990-2015. 
Categories combined to reflect inaccurate distinctions between bare ground and ground cover in 1990. 
Note that neither mapping accurately maps emergent vegetation or wetlands. 

Cover type 1999 2015 

Buildings, impervious, 

trees over impervious 7.9% 6.5% 

Bare ground/low 

groundcover 17.9% 17.5% 

Shrub 3.5% 3.2% 

Trees 68.9% 72.5% 

Water categories 0.6% 0.3% 

 

 

Table 2. 2015 land cover by Assessment Unit. 

Cover type AU1 AU2 AU3 AU4 AU5 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 ground 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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Figure 6. Land Cover by Assessment Unit 

Knowledge of wetlands within the overall watershed and subareas is important to understand watershed 

functioning, but the 1999 classification did not accurately map wetlands and they were not a category in 

2015. These were therefore calculated by Assessment Unit only for 2015 (Figure 7). GIS data by COBI and 

the Land Trust map wetlands based on rough delineations from aerial surveys combined with some ground 

delineations, shown as mapped wetlands throughout this report. As ground verification occurred on only 

portions of the Island, this mapping suffers from some omissions and boundary errors and is constantly 

being updated. For instance, the reach description for SB01A below describes wetlands observed along the 

stream in Assessment Unit 2, although the GIS mapping shows no wetlands in this area. The mapped 

wetland areas do show significant variation between subareas of the watershed in wetland percentage 

(Figure 7). Freshwater Wetlands, designated as Priority Habitat by the WDFW, cover 7.8% of the overall 

watershed. 

  
Figure 7. Percentage and acres of each Assessment Unit in wetlands. 

Road densities are highly impactful on watershed functioning as they contribute sediments and pollutants 

into streams and change water flow patterns. NOAA Fisheries has defined road densities of less than 2 

mi/mi
2
 as ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ άǇǊƻǇŜǊƭȅ ŦǳƴŎǘƛƻƴƛƴƎέ ǿŀǘŜǊǎƘŜŘ ŎƻƴŘƛǘƛƻƴǎΣ н-3 mi/mi

2 ŀǎ άŀǘ Ǌƛǎƪέ ŀƴŘ ƻǾŜǊ 3 
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mi/mi
2 ŀǎ άƴƻǘ ǇǊƻǇŜǊƭȅ ŦǳƴŎǘƛƻƴƛƴƎέ (NOAA 1996). We calculated road densities based on an Island-wide 

roads layer (including only paved city roads) and again based on roads combined with COBI-mapped 

driveways, which includes a much more extensive network of private paved, gravel, and dirt roads. The 

standard of 3 mi/mi
2 is not realistic within an area with the housing densities of Springbrook Watershed, but 

the overall density of 16.15 when all roads are included is quite high, and with clear differences between 

assessment units within the watershed (Table 3).  

Table 3. Road density by Assessment Unit. 

Area 
City Road 
Density (mi/mi

2
) 

City Roads and 
Driveways1 (mi/mi

2
) 

AU1 10.03 24.84 

AU2 3.02 19.00 

AU3 4.21 18.89 

AU4 3.75 13.70 

AU5 5.13 15.30 

AU6 6.73 15.21 

AU7 3.55 14.09 

All Springbrook 5.01 16.15 
1
May be gravel, paved, or dirt. 

 

3.2 Climate  

The Puget Sound area has a mild, marine climate, with average daily temperatures on Bainbridge Island 

ranging from ~50-70°F in summer and ~35-50°F in winter. Although summers are much drier and sunnier 

than winters, skies are cloudy an average of 225 days of the year and total precipitation averages 37 inches, 

almost exclusively in the form of rain rather than snow. When snow falls, it tends to melt rapidly.  

 
Figure 8. Average monthly rainfall on Bainbridge Island, with 25th-75th percentile inner and 10th-90th 
percentile outer band. 
From Weatherspark.com, distance-weighted averages of weather stations at: King County International Airport (48%, 20 km SE); 
Bremerton National Airport (30%, 24 km SW); Snohomish County Airport (17%, 36 km NE); and William R Fairchild International 
Airport (4.8%, 91 km NW). 
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According to a 2016 Bainbridge Island Climate Change Assessment (Hansen et al. 2016), analysis suggests 

that temperature increases 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 decreased precipitation 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 evaporation rates. Dry conditions result in reduced stream flow and diminished aquifer 

recharge. Warmer and drier conditions can also reduce water quality, both by increasing in-stream 

temperatures and concentrating contaminants in smaller volumes of water. Climate 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 events cause infrastructure inundation, localized flooding, 

chronic flooding, non-infiltrated run-off, erosion and landslides (COBI Comp Plan 2017). More delivery of 

precipitation in high-intensity events decreases groundwater recharge rates as water does not have time to 

infiltrate into saturated soils, and impacts surface water quality by carrying contaminants and 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 changes in stream 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 bankfull width will increase 12.1% by 2080 (Wilhere, 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 functioning. All of these factors will negatively impact in-stream fish habitats in 

terms of water quantities and quality. The anticipated 14-рпέ ƛƴŎǊŜŀǎŜ ƛƴ ǎŜŀ ƭŜǾŜƭ ƛƴ ǘƘƛǎ ǊŜƎƛƻƴ will greatly 

impact shorelines, estuaries such as Fletcher Bay, and the lower reaches of Island streams (Mauger et al. 

2015). Increases in frequency and intensity of harmful algal blooms may impact nearshore foodwebs. 

3.3 Ecological Systems and Critical Areas  

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

and human management shape tƘŜ LǎƭŀƴŘΩǎ ǾŜƎŜtation. ²ŀǎƘƛƴƎǘƻƴ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΩ 

ƳŀǇǇƛƴƎ ƻŦ Ǉƭŀƴǘ ŎƻƳƳǳƴƛǘƛŜǎ ǳǎƛƴƎ bŀǘǳǊŜ{ŜǊǾŜΩǎ 9ŎƻƭƻƎƛŎŀƭ {ȅǎǘŜƳǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ (Figure 9) identifies a 

majority of the natural vegetation within Springbrook as North Pacific Maritime Mesic-Wet Douglas-fir-

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

(Rocchio and Crawford 2015b; Figure 9). These forests have been influenced by a low rate of natural 

disturbances (such as moderate-severity fires occurring at long intervals and occasional bark beetle attacks) 

and were historically characterized by giant Douglas-fir with western hemlock and western red cedar co-

dominant. Bigleaf maple and red alder are common canopy or sub-canopy dominants, especially where 

disturbance has occurred, and broadleaf trees may dominate stands regenerating after fire and/or logging 

for decades.  
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A substantial area of marshy to forested wetland communities όƛƴŘƛŎŀǘŜŘ ŀǎ ΨǿŜǘƭŀƴŘ ǘȅǇŜǎΩ ƻƴ CƛƎǳǊŜ фύ are 

mapped along the creek in the mid-watershed. 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 development, agricultural uses, 

alterations in hydrology, and degradation by invasive species, and few of these systems assessed region-

wide by WDNR had good ecological integrity. All of these stressors impact these lowland riparian habitats in 

Springbrook Watershed, as further detailed below. 

 
Figure 9. Ecological Systems of Springbrook Creek Watershed. 
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Figure 10. Springbrook Creek Watershed Critical Areas. 
Note that stream and wetland buffers are not depicted. 

Critical area designations within the watershed include shoreline, streams and their associated riparian 

areas, wetlands, critical aquifer recharge areas and steep slopes. Each designation reflects the diversity of 

ecosystem functions within the watershed. The watershed has an overall bowl shape sloping down to 

Fletcher Bay, with the highest elevations of just over 380 feet in elevation in the southwest, and with often 

steep-sloped upper watersheds of tributaries around the south, east, and northeast fringe. The Springbrook 

Creek floodplain forms a flat valley through the center of this watershed, flowing from the southeast to 

northwest (Figure 10). As mentioned under Section 3.1 above, the entire watershed is classified by Kitsap 

County as a Category 2 Critical Aquifer Recharge Area, indicating vulnerability to contamination by some 

land use activities, and the Category 1 Critical Aquifer Recharge Areas in the northwest and southeast have 
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high potential for certain land use activities to affect 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  

 (Excerpted from Washington Department of Ecology Springbrook Characterization 2018, contained as 

Appendix I. Stephen Stanley, et.al 2018) 

Surficial geology determines where 

infiltration, recharge, and discharge 

of groundwater occurs in a 

watershed and is a key control for 

these watershed processes. The 

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 

мпΣрлл ȅŜŀǊǎ ŀŦǘŜǊ ǘƘŜ ƎƭŀŎƛŜǊΩǎ 

retreat. The weathering and erosion 

of the glacial surface deposits has 

been caused by the movement of 

surface and shallow subsurface flows 

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 and recessional outwash 

(Figure 11). Till is a highly compacted 

glacial deposit that has relatively low 

permeability and low potential for 

erosion. Advance outwash consists of 

sorted sands and gravels that were 

washed out in front of the advancing 

glacier. Due to compaction by the 

advancing glacier, advance outwash 

deposits are considered to have 

moderate permeability and water 

holding capacity. Because recessional 

Figure 11. Surficial geology map of Springbrook Watershed 

Note that the watershed is comprised primarily of low permeability till 

deposits (purple color: Qvt), but also contains areas of higher 

ǇŜǊƳŜŀōƛƭƛǘȅ άŀŘǾŀƴŎŜ ƻǳǘǿŀǎƘέ ŘŜǇƻǎƛǘǎ όƎǊŜŜƴ ŎƻƭƻǊΥ vǇǾύ ǘƘŀǘ ŀǊŜ 

important for water flow processes and are primarily located in the 

upper watershed of Project Assessment Unit (PAU) 3 and 7 as well as 

ƛƴ t!¦ н ŀƴŘ рΦ ¢ƘŜ άǿƘƛǘŜέ vŀƭ ǇƻƭȅƎƻƴ ƛǎ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŘŜǇǊŜǎǎƛƻƴŀƭ 

wetlands (PAU 4) which play an important role in the storage of 

surface waters and is also an area of groundwater discharge. Source 

USGS, Haugerud, 2005. 
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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.  

Thus both the advance and recessional outwash deposits are present in the uplands areas of the watershed 

and are important for maintaining stream and wetland hydrology. These outwash deposits, however, are 

also susceptible to erosion due to their composition of sands and gravels. [End of excerpt.] 

Throughout the project, landowners and those who are familiar with the watershed shared their 

observations of accumulated amounts of sediment building up in certain areas of the watershed where the 

stream had been constrained or the hydrologic regime had been altered. The role of fine sediments is 

discussed in the water quality section of this report as well as within the WDOE Stream Characterization 

(Appendix A). 

 
Figure 12. Springbrook Creek Watershed Soils.  



Springbrook Creek Watershed Assessment   December 2018 36 | Page 
 

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 watershed into distinct areas known as Assessment Units 

(AU). These Assessment Units consist of smaller sub-basins, grouped based on their contribution to major 

tributaries of the mainstem of Springbrook creek. AU 1 and AU4 comprise the lower and middle watershed 

respectfully with AU1 characterized by a more incised, increased gradient stream channel, and AU4 served 

by a relatively flat, wetland dominated landscape. AUs 2, 5, 6, 7, and 3 are generally upper watershed 

areas. (Fig. 13).  

 
Figure 13. Springbrook Watershed Assessment Units and stream network for WDOE Springbrook Creek 
Characterization July 2018, Publication 18-06-006.  
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Table 4. Assessment unit characteristics 

Unit 
Drainage 
Area (ac) 

Topographic 
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 AU1 the mainstem of Springbrook Creek (reach SB01 in the Section 3.4.3 reach descriptions) flows down 

an increasingly steeply incised channel as it passes north through a large culvert and weir system and into 

the broad estuary shared with Issei Creek at the eastern tip of Fletcher Bay. This AU contains the Island 

Center Neighborhood Service Center, and therefore the densest residential and commercial uses in the 

watershed. Impervious surfaces and buildings cover 16% of the area, with a road density (including 

driveways) of nearly 25 mi/mi2, as well as over 18% is in bare ground or low ground cover in horse pastures, 

lawns, etc. (Tables 2 and 3). The 62% in tree cover is the lowest for the watershed.  

AU2 and AU3 are smaller upper watershed units delineated around single tributaries (SB01A for AU2 and 

SB01B for AU3 in the Section 3.4.3 reach descriptions). Land uses are largely residential in AU2 on the 

northern edge of the watershed just north and east of Island Center, with the second-highest proportion of 

impervious surfaces in the watershed (8.5%, Table 2), and a road density at 19 mi/mi2 (Table 3). However, it 

also has healthy intact forest sections and trees cover 76% of the area and little bare ground or low ground 

cover. It has no wetland areas. AU3 is higher in elevation and includes the highest point in the watershed at 

118 feet (Table 4). Like AU2, AU3 is largely residential but with only 5% impervious surfaces, a few small 

wetlands (Figure 7), and the highest percentage of forest at 82% (Table 2). However, road density is 

surprisingly high at nearly 19 mi/mi2 (Table 3). 

AU4 comprises the majority of the mid-watershed, and is dominated by a large depressional wetland 

complex with historic and current land use as pasture. This wetland complex is along the mainstem of 

Springbrook Creek (reach SB01-1 in the Section 3.4.3 reach descriptions) as well as the lower, flatter 

portions of two seasonal tributary streams; one to the south (reach SB01C) and one to the east (reach 

SB01E). Over 45 acres of wetland fall within AU4, nearly 22% of the area (Figure 7). About 20% of the area is 

in low cover and bare ground (Table 2), largely reflecting past and present agricultural use, and ditching and 
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ponding for agriculture and to accommodate roads is readily apparent. Other areas previously cleared for 

farms have regrown into stands of willows and red alder in wetland areas and conifers in uplands. Trees 

now cover 72% of the assessment unit. Impervious surfaces are moderate for the watershed at 5% and 

road densities are the lowest at just under 14 mi/mi2. 

The upper watershed assessment units of AU5 was delineated based on a single tributary (SB01D) like AU2 

and AU3, it is a much larger drainage basin (Table 4). The Northeast Tributary in AU5 was unmapped prior 

to the WFC 2014 water typing assessment. This AU is characterized by a mix of forest and cleared areas 

with some remnant pockets of the agricultural uses that used to dominate the hillside. The proportion of 

low ground cover and bare ground is the highest in the watershed at over 20% (Table 2). However, the 

proportion in impervious surfaces is close to the overall watershed average (6%, Table 2). The road density 

is moderately high at 15 mi/mi2 (Table 3). With very little area of wetland in the assessment 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 unit AU6 carries the mainstem of Springbrook Creek (SB01-2) as well as flow 

from the southernmost tributaries (SB01G and SB01F, the lowermost portion of which is within AU6) into 

AU4. AU6 contains the southeast portion of the same forested wetland complex extending across AU4 and 

wetlands cover a large portion of this assessment area (over 18 acres, comprising 14% of the area, Figure 

7). During summer months, AU6 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. This basin encompassing the most south-easterly extent of Springbrook Creek is relatively low 

gradient with low density residential uses, and a moderate proportion of impervious surfaces, bare ground, 

and low cover (5.6%, 0.1%, and 17.9%, Table 2) and moderately high road density (15 mi/mi2, Table 3). 

Upper watershed assessment unit AU7 originates in the high-elevation area northeast of Gazzam Lake, 

encompassing a portion of the Gazzam Lake Preserve (Figure 3), and topography drops steeply to the north 

down into AU4 (Figure 10). This assessment unit was created based on the drainage area of two tributaries 

in the southern extent of the watershed (SB01G and SB01F). The northern boundary of this unit follows the 

drainage to the artificially-diverted flow path of the westerly tributary (SB01G) as redirected to the larger 

central tributary (SB01F, South Fork Springbrook Creek). This assessment unit has the highest proportion of 

tree cover (over 77%, Table 2), lowest impervious surfaces (4%), bare ground and low ground cover (15% 

combined), and second lowest road density (just over 14 mi/mi2, Table 3) in the watershed. However, the 

hydrology has been altered dramatically and the agricultural ponds and clearing have significantly impacted 

the northern portion of the assessment unit. There are only about 3 acres of wetlands in AU7, which is 

unsurprising given the steep terrain. 

3.4.3 Stream Network, Characteristics , and Barriers  

Springbrook Creek is one of the largest and most productive salmon-bearing streams on Bainbridge Island. 

!ǇǇǊƻȄƛƳŀǘŜƭȅ пΦт ƳƛƭŜǎΣ ƻǊ ŀōƻǳǘ ѿ ƻŦ ǘƘŜ ǘƻǘŀƭ ǎǘǊŜŀƳ ƳƛƭŜǎΣ ŀǊŜ ǘȅǇŜŘ ŀǎ ŦƛǎƘ Ƙŀōƛǘŀǘ as a result of 2014-

2018 WFC stream assessment work (http://www.moonlitgeo.com/wfc/).  

Springbrook Creek has many unnamed tributaries, and there seems to be some confusion as to which 

streams represent ǘƘŜ ǘǊǳŜ ά{ǇǊƛƴƎōǊƻƻƪ /ǊŜŜƪέΦ Figure 13 shows the generally accepted designation of 

http://www.moonlitgeo.com/wfc/
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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 south-central watershed, and a 

previously unmapped seasonal stream flowing from the north is identified here as ǘƘŜ άb9 ¢ǊƛōǳǘŀǊȅέ 

(Figure 13).  

Between 2014 and 2018, Wild Fish Conservancy had the opportunity to walk much of the Springbrook 

watershed where permission to access the stream was granted by landowners (Figure 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 surveys. Water type 

classification were assigned based on fish observations and the physical habitat characteristics associated 

with presumed fish use provided in WAC 222-16-031Τ ŎƘŀƴƴŜƭǎ ƎǊŜŀǘŜǊ ǘƘŀƴ нΩ ǿƛŘŜ ŀǘ ōŀƴƪŦǳƭƭ ǿƛŘǘƘΣ ŀƴŘ 

less than 20% average gradient, are presume to provide fish habitat (Type F). Channel reaches exceeding 

those criteria were identified as Type N (non fish-habitat reaches, further characterized as Np (perennial) or 

Ns (seasonal)). Reaches where survey access was insufficient to make a determination were identified as 

Type U (unknown). The extensive point and reach-scale data and photographs collected during the Wild 

Fish Conservancy water type assessment are available in an interactive 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 mapped. Stream condition, fish barriers, and associated riparian 

conditions were documented. Additionally, in 2014 Washington Department of Fish and Wildlife (WDFW) 

conducted culvert assessments on portions of Springbrook Creek, providing priority indexes (as further 

defined below) to many of them. WDFW was helpful during this project in examining up-to-date field 

information and topographical information to help update priority index ratings. 

http://www.moonlitgeo.com/wfc/
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Figure 14. Extent of area surveyed as part of this assessment project. 
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Based on field surveysΩ comparisons with LIDAR and aerial maps, channel confinement classes were 

assigned. The classes are based on statewide criteria and guidance. Channel confinement may be 

considered to be the ratio of the valley or flood plain width (VW), to the channel width (CW). Confinement 

is an important control on potential channel response. Channels with wide flood plains may shift laterally 

over the valley bottom, changing course, sinuosity, or pattern (e.g., meandering, 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 maps, especially for small channels, because channel widths are not portrayed accurately. 

With the large amount of on the ground work in Springbrook creek confinement estimates from 

topographic/aerial maps were confirmed with field observations. Each channel reach is classified as 

confined (VW < 2CW), moderately confined (2CW < VW < 4CW), or unconfined (VW > 4CW) (Figure 15). 

 
Figure 15. Stream channel confinement based on statewide criteria. 
 WA Dept. of Natural Resources: https://www.dnr.wa.gov/publications/fp_wsa_manual_appe.pdf 

Confinement 

Class  
Definition  

Unconfined  Valley width > 4 

channel widths  

Moderately 

Confined  
Valley width = 2 to 

4 channel widths  

Confined  Valley width < 2 to 

4 channel widths  

https://www.dnr.wa.gov/publications/fp_wsa_manual_appe.pdf


Springbrook Creek Watershed Assessment   December 2018 42 | Page 
 

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 when flows are too low to overcome the 

physical barrier or too high, making the force of flow through a culvert, for example, high enough to deter 

passage. WFC identified 46 culvert stream crossings, eight on city-owned property and 38 on private 

property.  Of the 30 on fish habitat streams, 10 (33%) were full passage barriers, three (10%) were rated 

33% passable, six (20%) were rated 67% passable, six (20%) were partial barriers with no passability rating 

assigned, and five (17%) were completely unknown passability. None of the assessed culverts were found 

to be fully passable, and about 1.8 miles of fish habitat are upstream of full barriers (Figure 16). The WDFW 

also inventoried 13 culverts within the watershed. For culverts where it has been calculated, Figure 16 

shows the WDFW Priority Index (PI)ς a number calculated based on the severity of the barrier, the amount 

of habitat blocked, species mobility (anadromous vs. resident), fish stock status, and the projected cost of 

the project (WDFW 2009). A higher PI indicates higher priority for repair or replacement. The culvert and 

weir system at Fletcher Bay Road PI of 24.06 is the second highest rating on the Island. 

 
Figure 16. Documented Fish Passage Barriers Springbrook Creek Watershed 
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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 

Springbrook Creek based on field assessments by Wild Fish Conservancy, Bainbridge Island Watershed 

Council and other project team observations. Limiting factors within each reach are also listed. Left-bank 

and right-bank notes are provided using the convention that the observer is facing downstream.

 
Figure 17. Reaches of Springbrook Creek and fish detected during surveys.  
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Tributary SB01A 

 

Tributary SB01A runs through Assessment Unit 2 (AU2) and consists of approximately 4,000 ft. 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 average gradient of 10%. The stream then leaves the ravine, passes under a private drive, 

and feeds into a small man-ƳŀŘŜ ǇƻƴŘΦ ¢ƘŜ ǇƻƴŘΩǎ ƻǳǘŦƭƻǿ flows back under the same private drive 

emptying into a downstream wetland (which is not mapped in the City of .ŀƛƴōǊƛŘƎŜ LǎƭŀƴŘΩǎ DL{ ǿŜǘƭŀƴŘ 

layer). This wetland drains into a ditch which passes under Holly Farm Lane NE. Below the crossing SB01A 

runs down a forested hillside with an average bankfull width of 1.9 ft. with an average gradient of 4%. The 

stream then flows under another private drive, is ditched along a lawn, and then feeds into a small forested 

wetland (also unmapped)Φ .Ŝƭƻǿ ǘƘŜ ŦƻǊŜǎǘŜŘ ǿŜǘƭŀƴŘΣ ǘƘŜ ǎǘǊŜŀƳΩǎ ŀǾŜǊŀƎŜ ōŀƴƪŦǳƭƭ ǿƛŘǘƘ ƛƴŎǊŜŀǎŜǎ ǘƻ нΦт 

ft. running with an average gradient of 6%. This section of 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 

passes under Miller Rd NE. in a full barrier culvert. The outlet to this crossing was found 400 feet 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 1.7 ft. tall perch. No fish were found in this stream.  

¶ Limiting factors include poor stream and riparian conditions, altered hydrology, fish passage 

barriers, commercial use. This reach provides marginal fish habitat and seasonal flow and stream 

restoration efforts would have minimal impact on fish resources.  Low impact development 

practices and retaining vegetation to assist with stormwater runoff will help reduce water quality 

impacts to the lower section of SB01 (the main stem). See Project 18, Section 6.1.2. No instream 

fish restoration actions are recommended in this reach of the stream. 

Intact forest habitat 
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Tributary SB01B 

 

Tributary SB01B 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 driveways. Below the crossings SB01B 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 stream flows 

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 ft. with an average gradient of 10%. Flows were intermittent 

during the time of survey on March 3rd 2014. Approximately 600 ft. below the derelict culvert the stream 

passes under NE Mitchell Ln. Below this crossing the stream runs over 300 ft. of steep gradient averaging 

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 Creek (SB01-1).  

¶ Limiting factors include high road density, and sediment inputs caused by a 9.3 ft perched derelict 

culvert which is responsible for severe down-cutting and erosion. Intact habitat prior to entering 

SB01-1 provides wetland function protection opportunities. See Project 3a. 

 

Tributary SB01C 

Tributary SB01C runs through Assessment Unit 4 (AU4). This stream is approximately 2,100 ft. long, and 

ŎƻƴǎƛŘŜǊŜŘ ǘȅǇŜ C ƘŀōƛǘŀǘΦ ¢ƘŜ ǎǘǊŜŀƳΩǎ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ ǿŀǘŜǊ ƛǎ ŀ ǎŜŀǎƻƴŀƭΣ ǎŜŎƻƴŘŀǊȅ ƻǳǘŦƭƻǿ ƻŦ ŀ 

manmade pond located in AU7. The primary outflow of the pond is located on the east end and feeds into a 

separate drainage of Springbrook Creek (SB01G and SB01F). The seasonal SBO1C outlet channel runs down 

a forested hillside with a gradient of 6% and an average bankfull of 2.1 ft. This channel is joined by a small 

seasonal type Ns channel which emerges from a spring seep near the outlet of the man-made pond. A 

Deeply incised channel 



























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
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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
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