An overview of a risk analysis
framework

Purpose of this talk:

 Risk analysis is under

development

e [lllustrate 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
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6 ecosystem goals by 2020

eHealthy people supported by healthy Puget Sound

eQuality of human life sustained by a healthy Puget
Sound

ePuget Sound species and the web of life thrive
ePuget Sound habitat is protected and restored

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

ePuget Sound marine and freshwater are clean




Sources for qualitative risk analysis

e EXisting
assessments

Ninth report

of the Puget Sound
Assessment and
Mrmimring Prngram




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
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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




Example: scales of reporting drivers and pressures

% of land that 1s
covered In
Impervious surfaces

South Puget Sound

Puget Sound Risk Assesment
Themal: Miash Tead, HCC &

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




Linking status and threats:
conceptual models




NATURAL DRIVERS

HUMAN DRIVERS

Sources

Oceanic input
Benthic flux

Hydraulic
connectivity

Groundwater

Riverine

Mechanisms
Circulation
Weather (short-term)

Climate (long-term)

Marinas &
houseboats

Biological harvest &
culture

WWTP/CSO Runoff

discharges (agriculture &
residential)

Air deposition

Vessel discharges
_ _ Stormwater
On-site septic

systems Groundwater

Forest practices Riverine

Mechanism

Climate (long-term)

DRIVERS

Pathways

Water Quality - Nutrients Conceptual Model

Decreased
water clarity

Excessive plant

growth (seaweed,
phytoplankton, epiphytes)

Decreased
dissolved
oxygen

Altered
biological
community
structure

PRESSURE

Noxious
odors

RESPONSE

Biota death
smothering,
ammonia toxicity,
low DO, or toxigd

Harmful algal
blooms & shellfish
closures ?

IMPACT




KEY ECOSYSTEM COMPONENTS/SERVICES

m‘_ Estuaries support high primary production and provide
7= important habitat for fish and other aquatic species (refs).

M’* Estuaries regulate flooding and improve water quality (refs).
m Shorelines provide important habitat for marine plants and
animals, as well as aesthetic and recreational opportunities for
humans (refs). Shorelines also represent an important transition

=2 zone between upland/terrestrial habitats and nearshore marine

habitats; regulating transfer of organic and inorganic matter

both upstream and downstream (refs).

Marine ecosystems support high primary productivity and species ﬁ:ﬂ*’
#5 = abundance, as well as managed aquaculture, commercial and i

recreational harvests (refs). Marine systems also provide aesthetic
and recreational opportunities (refs).

'ﬂ\
o=

MARINE/ESTUARINE

MAJOR THREATS/DRIVERS MANAGEMENT PRIORITIES

Invasive species; development; point and
non-point sources of water pollution (e.g., from
agriculture, stormwater, septic systems, etc,;
sea level rise (refs).

Floodplain conversion to industrial, commercial,
urban, and agricultural land uses results in
changed hydrology and degraded habitat and
water quality conditions. (refs).

Shoreline armoring and structures; shoreline
development; stormwater and other discharges;
unmanaged shoreline recreation, natural disturbance
regimes (i.e, extreme weather events) (refs).

Invasive species; spills and discharges; channel
dredging and boat operation; natural disturbance
regimes (i.e, extreme weather events) (refs).



Next steps for risk analysis

e 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




