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Solution: Alternative FuturesSolution: Alternative Futures
♦♦ Helps bridge temporal & spatial mismatchesHelps bridge temporal & spatial mismatches

–– Instant land use build out (Instant land use build out (water use changeswater use changes) under ) under 
various scenariosvarious scenarios

–– Insights on impacts: stream flow, salmon habitat, wildlife Insights on impacts: stream flow, salmon habitat, wildlife 
habitathabitat

♦♦ Helps bridge institutional mismatchesHelps bridge institutional mismatches
–– Dialog among resource agencies, planning authorityDialog among resource agencies, planning authority
–– Dialog among public and scientistsDialog among public and scientists
–– Community visioning: proactively defines desired future, Community visioning: proactively defines desired future, 

rather than reactively relying on fragmented regulatory rather than reactively relying on fragmented regulatory 
approaches to protect watershedsapproaches to protect watersheds

♦♦ Provides the needed technical basis and public Provides the needed technical basis and public 
support for a support for a ““PreferredPreferred”” alternativealternative

–– Informed dialog among scientists, public, decision makersInformed dialog among scientists, public, decision makers
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Alternative Futures PlanningAlternative Futures Planning
♦♦ Technical toolsTechnical tools

–– Land use scenarios: GIS (Kitsap County DCD)Land use scenarios: GIS (Kitsap County DCD)
–– Stream flow modeling: HSPF (Corps of Engineers)Stream flow modeling: HSPF (Corps of Engineers)
–– Salmon habitat modeling: PHABSIM (WDFW)Salmon habitat modeling: PHABSIM (WDFW)
–– Wildlife habitat modeling: GIS model (WDFW)Wildlife habitat modeling: GIS model (WDFW)

♦♦ Advisory GroupsAdvisory Groups
–– Northern Dyes Inlet Watershed Academy (publicNorthern Dyes Inlet Watershed Academy (public--

technical interface). Barker watershed + otherstechnical interface). Barker watershed + others
–– Silverdale CitizenSilverdale Citizen’’s Advisory Committee (watershed s Advisory Committee (watershed 

land use advice). Included a watersheds subcommittee. land use advice). Included a watersheds subcommittee. 
–– Planning Commission (CountyPlanning Commission (County--wide land use advice)wide land use advice)
–– Technical Work Group (interagency technical interface)Technical Work Group (interagency technical interface)

♦♦ ““DecidersDeciders””: Board of Commissioner : Board of Commissioner 
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Land Use Modeling: Land Use Modeling: ArcGISArcGIS
♦♦ ““Virtual build outVirtual build out””

–– Assigned future Assigned future 
imperviousness, imperviousness, 
forest cover based forest cover based 
on zoningon zoning

♦♦ Modest differences Modest differences 
among scenariosamong scenarios

♦♦ ““ExpansiveExpansive”” & & 
““ConservativeConservative””
created by TWG & created by TWG & 
subcommitteesubcommittee

♦♦ Results used as Results used as 
input for stream input for stream 
flow modelflow model Current/ Current/ 

Plan TrendPlan Trend
ExpansiveExpansive ConservativeConservative
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Stream Flow Modeling: HSPFStream Flow Modeling: HSPF
♦♦ Current conditionsCurrent conditions

–– Calibrate, validate Calibrate, validate 
modelmodel

♦♦ Modeled scenariosModeled scenarios
–– CurrentCurrent
–– HistoricHistoric
–– Plan Trend Plan Trend 
–– ConservativeConservative
–– ExpansiveExpansive

♦♦ Results used as input Results used as input 
for salmon habitat for salmon habitat 
modelmodel

♦♦ Findings: More Findings: More 
development = More development = More 
peakinesspeakiness
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Salmon Habitat Modeling: PHABSIMSalmon Habitat Modeling: PHABSIM

♦♦ Relationship between Relationship between 
stream flow and salmon stream flow and salmon 
habitat quantityhabitat quantity

–– Based on current channel Based on current channel 
conditionsconditions

–– Considers depth, velocity, Considers depth, velocity, 
substratesubstrate

♦♦ Modeled scenariosModeled scenarios
–– CurrentCurrent
–– Plan Trend Plan Trend 
–– ConservativeConservative
–– ExpansiveExpansive
–– HistoricHistoric
–– Mitigation Mitigation 0
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PHABSIM ResultsPHABSIM Results

Quantity of Habitat Available by Scenario and Life State, 
Lower Site, Change from Current Conditions.
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PHABSIM ResultsPHABSIM Results
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Wildlife ModelingWildlife Modeling
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Groundwater CharacterizationGroundwater Characterization

Hydro-geological characterization: TIN of DEM with boreholes
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Water Management ScenariosWater Management Scenarios
1.1. Water Reuse streamflow supportWater Reuse streamflow support

–– Add 2 cfs when flow < 20 cfsAdd 2 cfs when flow < 20 cfs
2.2. Island Lake streamflow supportIsland Lake streamflow support

–– Add water to stream based on flow & lake levelAdd water to stream based on flow & lake level
3.3. Impacts of Silverdale Water District Impacts of Silverdale Water District wellfieldwellfield

–– Measurable impact if all wells turned off? If so, refine Measurable impact if all wells turned off? If so, refine 
scenario.scenario.

4.4. Impacts of enhanced stormwater infiltrationImpacts of enhanced stormwater infiltration
–– Measurable impact if stormwater ponds improved? If Measurable impact if stormwater ponds improved? If 

so, refine scenario.so, refine scenario.
5.5. Impacts of removing onImpacts of removing on--site sewage systemssite sewage systems

–– Measurable impact if all OSSS removed? If so, refine Measurable impact if all OSSS removed? If so, refine 
scenario.scenario.
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ResultsResults

Were decisionWere decision--makers able to make fishmakers able to make fish--
friendly land use and friendly land use and water usewater use decisions?decisions?
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Local GMA Land Use Planning Local GMA Land Use Planning 
ProcessProcess

Watershed Watershed 
SubSub--CommitteeCommittee

Silverdale CitizenSilverdale Citizen’’ss
Advisory CommitteeAdvisory Committee

Planning CommissionPlanning Commission

Board of County Board of County 
CommissionersCommissioners

Te
ch

ni
ca

l 
Te

ch
ni

ca
l 

A
dv

is
or

y 
A

dv
is

or
y 

C
m

te
C

m
te ⇐⇐ Dialog about Dialog about 

AlternativesAlternatives

⇐⇐ Recommended Recommended 
““PreferredPreferred””
AlternativeAlternative

⇐⇐ Recommended Recommended 
““PreferredPreferred””
AlternativeAlternative
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AlternativeAlternative

Analysis Analysis 
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Land Use Plan AdoptionLand Use Plan Adoption
♦♦ Barker Creek corridor: only place Barker Creek corridor: only place 

where an existing UGA pulled backwhere an existing UGA pulled back
♦♦ Preferred Alternative coincided with Preferred Alternative coincided with 

desire to separate Silverdale and desire to separate Silverdale and 
BremertonBremerton
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Water Resources ManagementWater Resources Management

♦♦ Results TBDResults TBD
♦♦ Could influence decisions regardingCould influence decisions regarding

–– Water reclamationWater reclamation
–– Island Lake level managementIsland Lake level management
–– Silverdale Water District Silverdale Water District wellfieldwellfield managementmanagement
–– Stormwater managementStormwater management
–– Mitigating water quantity impacts of Mitigating water quantity impacts of seweringsewering
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Keys to SuccessKeys to Success
♦♦ Pick a place where a decision is about to be madePick a place where a decision is about to be made
♦♦ Involve/educate key stakeholdersInvolve/educate key stakeholders
♦♦ Work within the existing frameworkWork within the existing framework

–– GMA planning drove the timingGMA planning drove the timing
–– This effort put water considerations on the table earlyThis effort put water considerations on the table early

♦♦ GIS expertise needed to create AlternativesGIS expertise needed to create Alternatives
♦♦ Keep it as simple as possibleKeep it as simple as possible

–– Early stream modeling attempts were way too complexEarly stream modeling attempts were way too complex
–– Simple = Able to Communicate with PublicSimple = Able to Communicate with Public

♦♦ Be opportunistic, find partnersBe opportunistic, find partners
♦♦ Grant funds provided focus, wherewithalGrant funds provided focus, wherewithal
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CritiqueCritique
♦♦ Models didnModels didn’’t meet everyonet meet everyone’’s expectationss expectations

–– HSPF model doesnHSPF model doesn’’t show impacts of stormwater pondst show impacts of stormwater ponds
–– PHABSIMPHABSIM’’ss Low Low ““HistoricHistoric”” score confusingscore confusing

♦♦ Modeling rigorModeling rigor
–– Modeled habitat quantity based on modeled stream Modeled habitat quantity based on modeled stream 

flowsflows——how real?how real?
–– Caveats get lostCaveats get lost

♦♦ CostlyCostly
–– GIS = $40K; HSPF = $110K; PHABSIM = $45KGIS = $40K; HSPF = $110K; PHABSIM = $45K
–– GrantGrant--dependentdependent

♦♦ RiskRisk
–– No guarantee that rigorous studies carried out in good No guarantee that rigorous studies carried out in good 

faith will provide definitive resultsfaith will provide definitive results
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