
An overview of a risk analysis 
framework

Purpose of this talk:

• Risk analysis is under 
development

• Illustrate nature of 
information to be 
provided--examples

• Schedule and next steps



A framework for risk analyses for 
the Puget Sound ecosystem 

(1) Estimating the current status of each of the 
ecosystem components, and 

(2) Conducting a vulnerability assessment to 
ascertain the degree of threats facing each 
component and the resiliency of the components

Purpose: to provide spatial information 
to help in assessing current status and 

informing priority strategies
for PSP Action Agenda



Risk analysis technical 
steering committee

• Helen Berry, Tom Mumford (WA DNR)
• Wayne Palsson, Jim West, Craig Busack, 

Pete Hahn (WDFW)
• Philip Bloch (WA DOT)
• Molly Ingraham, Jacques White (TNC)
• Mary Mahaffey (USFWS)
• Joe Joy (WA DOE)
• Mike Letourneau (EPA)



•Healthy people supported by healthy Puget Sound

•Quality of human life sustained by a healthy Puget 
Sound

•Puget Sound species and the web of life thrive

•Puget Sound habitat is protected and restored

•Puget Sound rivers and streams flowing at levels that 
support people, fish and wildlife and the environment

•Puget Sound marine and freshwater are clean

6 ecosystem goals by 2020

(PSP 2006)



Sources for qualitative risk analysis

• Existing 
assessments

• Simple spatial 
analyses



Summarizing status: Examples
Ecosystem component Status Attributes
Species/food web Shorebird & seabird colonies, salmon, 

herring, marine fish, intertidal species 
richness, bald eagle, cutthroat trout, 
Golden paintbrush

Habitat Eelgrass, sub-alpine grasslands, 
shrublands and woodlands, herbaceous 
wetland, oak prairie and grasslands, 
wet- and dry-Douglas Fir, montane
mixed, riparian systems

Water quality Water quality index and 6 sub-
components

Water quantity Peak and low stream flows
Human health Shellfish bed pollution
Human well being Landscape value, commercial catch of 

marine species, recreational use 
patterns (SCUBA and sites)



Marine Water Quality Status: Example summary graphic



Water Quality Status: Example summary graphic



Summarizing threats/drivers: examples

Threat type Threat Attributes
Habitat alterations Shoreline modification, forest cover, 

overwater structures, impervious 
surfaces, shoreline ownership

Surface/groundwater impacts Surface and groundwater withdrawals
Pollution Hazardous waste generators, oil spill 

likelihood, toxics in biota
Artificial propagation Salmon hatchery releases
Harvest Marine harvest (crab, groundfish, 

salmon, shellfish)
Species invasion NA for today

Natural drivers Sea level rise 



Threat: Impervious Surface, South Central Puget Sound:  sub-watershed (HUC6)

Example: scales of reporting drivers and pressures

% of land that is 
covered in 
impervious surfaces



Linking status and threats: 
conceptual models
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Next steps for risk analysis

• Develop summaries of 
attribute status for 
each of PSP 6 goals 
and threat/driver 
categories

• Draft results for peer 
review by summer 
2008

• Appendix to Action 
Agenda in Dec. 2008



Question 1: What do we know about the 
stressors/threats to Puget Sound habitat 
from land use activities?

Guest Presenter: 
Stephen Stanley, 
Washington State 

Department of Ecology



An Ecosystem Approach to 
Planning

Structure Function

..such as water and 
sediment movement at
the watershed scale

Processes

..such as a stream 
channel or estuary

..such
as
habitat
for birds

Broad Scale Mid Scale Fine Scale

Feedback loop from biological activities



Benefits of Ecosystem Approach

Improved land use Improved land use 
planning & planning & 

management management 

Identify best areasIdentify best areas
for restoration and for restoration and 

protection protection 

Effort 
and 

Focus

Low

High

HighLevel of Resource Protection

Understand Understand 
processes at a processes at a 

watershed scalewatershed scale

Permitting & Permitting & 
Enforcement Enforcement 
at site scaleat site scale

Success of mitigation Success of mitigation 
and protection, and protection, 

restoration measures restoration measures 



Integrating the Science

• Currently We Have:
– Different Approaches to Ecosystem Analysis
– Many are Species specific

• What is Required:
– Uniform Approach to Ecosystem Analysis



Ecosystem Based Planning 
Process



Analysis at Multiple Scales

Broad-scale:

- Countywide
- Water 

Management
Unit

- Multiple Sub-
basins

MidMid--scale:scale:

-- SubSub--basinbasin
-- WatershedWatershed

FineFine--scale:scale:

-- CatchmentCatchment
-- SubdivisionSubdivision
-- Parcel orParcel or

sitesite



Identify Important Areas for 
Supporting Processes

Infiltration &
Recharge

Storage

Groundwater
discharge

Delivery of water

Longshore drift

Large woody debris



And How Those Areas Have Been 
Altered

Identifies the best areas to protect, restore, & developIdentifies the best areas to protect, restore, & develop

Protection

Restoration

DevelopmentDevelopment

Restoration



Important Areas for Hydrology

Rainfall

Evaporation (40%)

Surface runoff (10%)

Creek/River
Lake
Marine Area

Land surface

Natural Conditions:

• High infiltration

• Low surface runoff

Groundwater

Rainfall

Evaporation
Infiltration

Infiltration 
(50%)



Alterations to Hydrology Process

Rainfall

Less evaporation (30%)

More surface runoff (55%)
Infiltration

Creek/River
Lake
Marine Area

Land surface 
IMPERVIOUS

Storm drain system

Little 
infiltration 

(15%)

Caused by: 
• Urban development
• Impervious surfaces
Results in:
• Little/no infiltration
• Increased surface runoff
• High creek flow events



Important Areas for Restoring & Protecting 
Hydrologic Processes

Birch 
Bay



Synthesis:  
Identifying Solutions 

Protection & Protection & 
RestorationRestoration

Restoration & Restoration & 
DevelopmentDevelopment

Development & Development & 
RestorationRestoration

ProtectionProtection

Watershed Watershed 
Management Management 
Plan Plan 

• Concentrate development in 
“red” management units, minimize 
impacts & address critical issues

• Allow transfer of mitigation 
credits to “yellow and green”
zones  for impacts in “red zone.”

• Avoid, minimize and Cluster 
development in “yellow and 
green” zones.

• Use low impact development
measures

• Provide for protection of high 
quality habitat and restoration of 
degraded habitat 



Take Action & Monitor 

Protection & Protection & 
RestorationRestoration

Restoration & Restoration & 
DevelopmentDevelopment

Development & Development & 
RestorationRestoration

ProtectionProtection

Watershed Watershed 
Management Management 
Plan Plan 

• Incorporate results of 
ecosystem analysis into:

• GMA updates

• SMA updates

• Use combination of 
regulatory, capital and
incentive based measures

• Monitor results of actions and 
adjust plan as necessary

Addresses 
Issue of 

increased 
population 

with 
“sustainable 
development 

patterns”
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