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What is the Puget Sound?
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Puget Sound Partnership Statutory Goals

Healthy people are supported by a healthy Puget Sound

Our quality of life is sustained by a healthy Puget Sound

Species and the web of life thrive

Habitat is protected and restored e FUcERee D
Rivers and streams flow at levels that support people, . VITAL SIGNS
fish, and wildlife -3

Marine and fresh waters are clean. : -\ INDICATORS OF PUGET SOUND'S

HEALTH AND RECOVERY




Puget Sound Partnership Statutory Goals
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Laying the ground(sea)work
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Biedenweg et al. 2016

Laying the groundwork

Biophysical
Condition

Activities

Drives

Wellbeing

Condition Inform

Human

Responses Protect

Influenc

External Drivers

Harguth, H. et al. 2014




Developing Human Wellbeing Indicators
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Assessing Scientific and Policy-Relevance

Is the indicotor
conceptually
valid and
relevant to PSP
goals?

Theoretically sound

Responsive & sensitive to Unsuitable
changes in attribute indicator
Pertinent to human well

being in Puget Sound

Yes

Social Scientists

Can the Indicator
be feasibly
implemented?

Operationally simple Unsuitable
Cost effective indicator

<

b
Are the
statistical
properties of the
indicator
suitable?

High signal to noise ration
Consistently measureable
Demographic, temporal,
spatial variability
understood or detectable

Unisuitable
indicater

Provisional
indicator

G

Does the indicator

maet managemaent|

and reporting
needs?

Policymakers

Responsive & sensitive to mgmt.
actions

Linkable to measureable referen
points & targets

Relevance lo Puget Sound

Yes

Good indicator

Biedenweg et al. 2018
Laying the groundwork

wellbeing

Communication power

Progress assessment

Importance to representing human

Relevance to management concems

Indicator 1: Participation in Natural-Environment Inspired Cultural Activities

Medium High




Adopting HWB Indicators

Formal and Informal




Monitoring HWB

OSU-

run Survey

PUGET SOUND HUMAN WELLBEING SURVEY
IMPORTANT QUESTIONS TO UNDERSTAND YOUR EXPERIENCES

A STUDY COMPLETED COOPERATIVELY BY:

GPUGETSOUND S oregmsme 204 Hoveland Hall
(O PARTNERSHIP  Teomewasser O University 22050 Grmetir

Thank you for participating in this survey of human wellbeing in the Puget Sound, funded by the Puget

Sound Partnership. It should take less than 10 minutes of your time. Please complete the brief survey

and return it to the researcher using the pre-paid 3! Participation is y, and your
re y

Tf you have any questions about the survey, please contact Principal Investigator Kelly Biedenweg by
e-mail at Kelly.biedenweg@oregonstate.edu.

The results of this survey will be reported in the Puget Sound Partnership’s State of the Sound Report
in 2019. Please visit the following website for more details: http://ww w.psp.wa.gov/vitalsigns/

Monitoring HWB

Fleming et. al 2021

Sampling

Contact

Within
Survey
Packet

Response

¢ 9,000 addresses

e Postcards 1&2
e Survey Packet

e S2 incentive

e Questionnaire

e Letter of Introduction
e Return Envelope

e 2322+ returns

® 29% rate N\
1)



Monitoring HWB

OSU-run Survey

e Agreement that there’s Trust, Opportunity to Influence,
Freedom, Access to Information, Representation

Good Governance Perceptions

e Frequency of Shellfish, fish, mushrooms/plants, waterfowl,

Local Foods Harvest deer/elk

* Agreement that they have Pride of place, identity with

Sense of Place :
place, attachment to place, uniqueness of place

Outdoor Recreation * Frequency of participation in 12 categories

e Frequency of outdoor work

e Satisfaction with ability to engage in cultural practices

Cultural Practices :
related to environment

e Frequency of experiencing inspiration and stress reduction \
in natural environments ﬂ ﬂ )
)

&

Psychological Wellbeing

Monitoring HWB



Monitoring HWB

Products

Sense of Place

Key
®  Cold Spot - 99% Confidence X .
©  Cold Spot - 95% Confidence S ety < 2 : ~ ¢

Cold Spot - 90% Confidence T P S
- Not Significant

Hot Spot - 90% Confidence
©  Hot Spot - 95% Confidence
® Hot Spot - 99% Confidence

Mean: “somewhat agree”

Regression model r?: 0.044
(white, younger, more formal
education, longer residence)

Monitoring HWB

Sense of

Place

(2018 data)

| could be satisfied living in other
places outside the Puget Sound

| am mostly attached to parts of
Puget Sound that are nearest to
me

Being able to engage in outdoor
activities or cultural practices
isimportant to my connection to
the Puget Sound

Living in the Puget Sound region
says a lot about who | am

| feel responsible for taking care of
Puget Sound’s natural environment

| am proud to live in the Puget
Sound Region

| am very attached to the Puget
Sound Region

M Disagree mSomewhat Disagree 400 600 800 1000 1200 *|00 N
Neutral Somewhat Agree

[ )
H Agree m Strongly Agree N < \,/’>

|I"I|_I"|'l'1'




Monitoring HWB

Products by Partner Agencies

Areas Represented by PM2.5 Monitoring Network (2017)

Washington Department of Fish and Wildlife
Sport Pamphlet/Catch Record Card Marine Areas

Sarvica Layer Credits: Copyright:0 2013
Mational Geographic Society, i-cubsd
Sources: Esn, HERE. Garmin, USGS,
Intermap. INCREMENT F. NRCan, Esri
Japan, METI. Esri China (Hong Kong). Esr
Korea, Esr (Thailand), NGCC, &
CpenStresthlap contributars, and the GIS
LUiser Community

Recreational Dungeness Crab, WDFW 3))
Monitoring HWB



Implement Pollution Identification & Correction (PIC) programs.

Increase enhancement/seeding of clams, oysters, geoduck at appropriate public harvest sites
for impacts.

Conduct an assessment of shellfish-related county land use
Support culvertremoval and restoration for important shellfish habitat

Coordinate a water quality workgroup of tribes, local jurisdictions, and state agencies (i.e.
funding for PIC

Coordinate a ional approach for

[ ]
Support soft armoring and hard armoring removal
Create alist ofviable shellfish protection/restoration areas per native species
Monitor toxic chemicals in Hood Canal fish, shellfish,
Promote BMPs for salmon habitat protection/restoration efforts that could adversely affect...

Provide for 0SS

Outreach to landowners on proper septic systems
Ensure 0SS maintenance records are up to date

Enhance clam beaches with gravel and shell

Establish clam gardens
Conduct a regionalshellfishpopulation density study per p

Provide port-a-potties/septic/trash facilities for high use

Update county 0SS management plans, as needed S

Host local public forums on shellfish-related community benefits and activities

e Implement BMPs to collect and treat stormwater runoff and maintain natural hydrology | IEEEGEG— —

Develop a public-facing shellfishing information website G I

. ey . . . .

S h e | | fl S h I n I t I a t I Ve O b e Ct I Ve s Develop and implement a Hood Canal-specific Olympia Oyster restoration plan s I
Support school &/or 4H, FFAclub efforts to incorporate shellfish and local cultural practices  IEEEEEEEEEEG—_—_— I ——

Increase Olympia oyster seed supply via PSRF methods (genetics, seeding, etc) | NEEEEG—_ ——

Develop a program to teach shoreline owners how to do self- d surveys of shellfish... G e

I

Develop long-term vision for a better harvest system

Work with local shellfish educators to host beach walks/events featuring shellfish topics ~ IEEGEG— T

. G hjEt qu l: HE tm E N at iHE D Ivm p ia Dv.s tEr Acquire and protect properties for public accessto tidelands in priority areas (uplands and... I I

Monitor and control Oyster drills in Hood Canal

Create scholarships & local grants for K-12 and college students to study local cultures... | |
G h H . 2. E h h h - Coordinate Hood Canal Olympia Oyster restoration llaborate with the... —

. Jﬁ:t IUE " n a n CE a Itat Edit OSPI Native American curriculum to incorporatetribal and non-tribal cultural practices... I EEGEGEG—_—E B

Develop ideas and track outcomes of shellfish research projects by .

Establish Olympia Oyster restoration lead entity in charge of seeding, outplanting, survival,... EEEEEEGEGEGEEEEE ————

Assess effectiveness of Hood Canal Marine Recovery Areas ——

Enhance oyster beaches with shell | B

P

m Objective 3: Enhance Water Quality ey il ———

Monitor and control European green crab in Hood Canal

Support forest logging practices that reduce runoffimpacts | EEEEGEG—E E—

ﬂ h = B . B h I I_E I If B h Seed shellfish beds i targeted areas with water quality issues
jective 4: Support Sustainable s ish economy S

Conduct regular public beach clean-ups partnering industry and

Improve data-driven quota-setting process

Improved real-time harvest models and
Increase aged shell availability for Olympia Oyster restoration efforts

B Objective 5: Expand harvest opportunities

J - p pp Develop guidance for managing when quota is exceeded
Implement shell stack efforts to measure recruitment

Host local education efforts about tribal treaty rights for shoreline landowners and shellfish.

Outreach to boating community about preventing boat waste

Convene a forum of land trusts and other landowners to assess allowing public access to.

M Objective 6: Cultural Appreciation

Support research, identify gaps on environmental interactionsand impacts of shellfish...

I Develop a guide for boat-in shellfishing access and best practices
Conduct a multi-year assessment of existing Olympia Oyster locations

Highlight WDFW and tribes’ co-management of shellfish resources on WDFW website

EstablishHood Canal shellfish industrymarine debrisreductionprogram
Remove creosote pilings

Monitor and control nonnative eelgrass in Hood Canal
Outreach to landowners on how to prevent impacts from stormwater runoff
Support efforts to forest roads

Support industry research needs on disease, breedingmethods, equipment/technology..

Pilot projects to research efficacy of localized carbon refuge projects in HC to combat..
Reduce high concentrations of seals on man-made structures in important shellfish areas
Clean up ghost gear

Improve public awareness of DOH Shellfish Safety Map

Work with chefs to promote culinary outreach highlightingHood Canal shellfish

Develop pre-permitting process for priority aquaculture development sites

S ellfis | nitiative R ate St rategies s iy of botingacess ot He o ceeasefel el
Assess opportunities for, and implement imp regulatory shellfish...

Establish local program to develop qualified workforce

25

°
°

Hood Canal Coordinating Council. 2020. Hood Canal Shellfish Initiative Action Plan. https://hccc.wa.gov/Shellfishinitiative



Planning for HWB

Basin Scale

Biedenweg et. al 2021

PUGETSOUND
RTNERSHIP

8.

We cannot achieve Puget Sound recovery without
considering and ensuring the health and wellbeing of human
populations in Puget Sound.

Humans have complex, reciprocal relationships and interactions
with the environment—ones that can contribute to both the
decline or health of the Puget Sound ecosystern. A healthy
ecosystem provides aesthetic values, opportunities for recreation, 5.2.
and access for the enjoyment of Puget Sound. Tribal cultures
depend on the ability to exercise treaty rights to fish, gather
plants, and hunt for subsistence, cultural, spiritual, ceremonial,
and medicinal needs. Human well-being is also tied to economic
prosperity. A healthy ecosystem supports thriving natural resource
and marine industrial uses such as agriculture, aquaculture,
fisheries, forestry, and tourism.

Puget Sound recovery efforts can alse have positive, negative,

neutral, or unknown effects on human communities, especially

histerically overburdened communities. The recovery community

must consider these effects so that recovery contributes to

ensuring thriving human communities and continues to advance

environmental justice. 5.3

We must ensure human wellbeing, in a just, equitable, diverse,
and inclusive manner, when protecting and recovering the Puget
Sound ecosystem.

QOutcomes listad here directly support the haalthy human
population and vibrant quality of life Vital Signs and indirectly
suppert all other Vital Signs. 5.4,

ACTION AGENDA DESIRED RECOVERY OUTCOMES

Senses of place of Puget Sound residents are respected and
enhanced

511  Cpportunities for strass reduction and motivation from natural
environments for diverse human cemmunities are enhanced

512 Antachments among all residents to Puget Sound's environments
(including natural, biocultural, and anthropogenic places) are
acknowledged and respected and recognized as opportunities to
achiave the Action Agenda

Engagement in and trust of Puget Sound environmental and
natural resource governance is increased

521 Decision making is made more inclusive by participation of a broader
set of committed stakeholders and diverse forms of knowledge early in
ecosystem recovery processes

522 Capacity for overburdened communities to engage in environmental
decision making is increased

523 Transparency in environmental and natural resource management
decision making and the use of science is improved

524 Trustis increased by including and communicating directly and
effectively with new and diverse audiences

Participation in environmentally related cultural practices and
opportunities for harvesting of quality local foods are enhanced

531  Opportunities for cultural practicas, such as native and spiritual
practices and environmentally related social activities, are increased

532 Access to safe and more abundant local food harvests, such as fish,
shellfish, and game, for human populaticns is increased

Employment and production in natural resources sectors such as
fisheries, aquaculture, agriculture, timber, ecosystem restoration,
and tourism are made resilient

541 Natural rescurces sector jobs and production opportunities are
supportad

5. We must ensure human wellbeing, in a just, equitable, diverse, and inclusive manner, in protecting and recovering the
Puget Sound ecosystem

5.5.

5.6.

542 Innovative technigues that promote a healthy natural environment and
achieve growth in natural resources industries are encouraged

54.3 Restoration actions eonsider economic benefits and impacts, monitor
tradeoffs, and chocse multi-benefit selutions where possible

Participation in outdoor recreational and stewardship activities is
enhanced

551  Opportunities for multiple uses of open space, waterways, and other
natural environments are recognized and increased

5.6.2 Barriers that have resulted in exclusion of people from participating
in cutdoor recreation and stewardship activities are identified and
remaoved

553 Meaningful and community-based stewardship behaviors are
supported

The health of the human population of Puget Sound is not
threatened by changes in ecosystem conditions and sensitive
populations do not experience inequitable health cutcomes

561 Levels and patterns of air pollution da net threaten Puget Sound
communities or sensitive populations with adverse health outcomes

56.2 Levels and patterns of contaminants in drinking water do not threaten
Pugst Sound communities or vulnerable populations with adverse
health outcomes

563 Levels and pattarns of contamination in fish and shellfish harvestad
from Puget Sound waters do not threaten the health of Puget Sound
communities or vulnerable populations

564 Levels and patterns of pollutants and biotoxins in surface waters do
not threaten the health of Puget Seund communities or vulnerable
populations
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All partners in agencies, communities, and academia

Funding for this work provided by:

i Nt on : B = 5 e ——————

R

* NSF Science, Engineering, and Education for Sustainability Postdoctoral Fellowship (2011-2015)
* EPA Early Career Award (2017-2021)

' *9-—*-%"0 Canal Coordinating Council (2012) — e —————— _—
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And many others: kellybiedenweg.weebly.com
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