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Bay Area decision-makers are ahead of
the game

* Unique opportunity to develop technically robust and cost-
effective solutions.

LATE SUMMER CHLOROPHYLL IN THE SOUTH BAY
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Graph from SFEI's Pulse of the

Estuary, 2015
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The middle range (between the 25th and 75th percentiles) of annual chlorophyll concentrations in the
South Bay in late summer. Historically, the South Bay had low chlorophyll production compared to other
estuaries with comparable nutrient inputs. Data from USGS. Additional details on page 61.




Nutrient control is a big investment for the long term —so

how might it most effectively fit into other long-range
planning for the region with regards to habitat restoration,

climate resilience, and water infrastructure (e.g. drinking
water, wastewater, and stormwater)?
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* Photo: Ryan Koenigs at www.sfestuary.org,
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Finding effective solutions

 Coordinating across many agency and individual goals, needs, and
ideas about what should be done

* Collaborating regionally and across fields
* Reducing key uncertainties
* Understanding multiple objectives for long-range planning



Framework for decision-making




What is multi-criteria decision analysis?

1. Carry out stakeholder analysis

|

2. ldentify objectives and units of measurement for each objective (attributes)

l |
mmd 3. ldentify range of alternatives
|

5. Elicit and quantify stakeholder
preferences for outcomes
4. Predict outcomes of

each alternative

6. Integrate steps 4 & 5 to rank alternatives
Analyze results, carry out sensitivity analysis

|

/. Find “robust” or consensus alternatives Diagram adapted from
Share results with stakeholders Judit Lienert, 5046




Research question 1: What are stakeholders’
goals for nutrient management?

* What are major areas of agreement?

* Are stakeholder views related to professional role or scale of
influence?

* How do decision-makers prioritize multiple goals?



Interviews with key stakeholders

* Determine objectives for nutrient management and attitudes
towards risk and uncertainty

* Cluster analysis to identify sub-groups of stakeholders



Who have | talked with?

* Alameda County Public  EBDA * San Jose-Santa Clara
Works Agency . EBMUD Regional Wastewater Facility
* Association of Bay Area . EPA Redi * Silicon Valley Clean Water
Governments =Rl S . South Bav Salt Pond
: : * Fish and Wildlife Service RoLlisayiealt Fon
* Bay Area Air Quality Restoration Project
Management District * HDR Consulting . State and Federal
« BACWA * San Francisco Bay National Contractors Water Agency

- Bay Area Integrated Regional ~ Estuarine Research Reserve . gisyn Resource
Water Management Plan e San Francisco Bav Redaional Conservation District
9 g

* Bay Area Water Supply and %ggﬁit:rl]é-iaé%ﬂs daptation . ynjon Sanitary District

Conservation Agency Y P . USGS
- BayKeeper * San Francisco Bay Regional
Water Quality Control Board

* San Francisco Bay
 Coastal Conservancy Restoration Authority

 Contra Costa County Flood San Francisco Estuary
Control District Institute

« Delta Diablo e SFPUC e

* Bay Planning Coalition



Example: goals from Swiss Sustainable Water Infrastructure Planning
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From: Lienert, J., Scholten, L., Egger, C., Maurer, M. (2015) Structured decision-

making for sustainable water infrastructure planning and four future scenarios.
EURQO J. on Decision Processes 3(1-2): 107-140
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Research question 2: How do various
nutrient management alternatives
measure up with regards to stakeholder
objectives?

* Are there “robust” alternatives that meet most stakeholders’
criteria for good nutrient management?

* Do these robust alternatives hold under different future scenarios
(e.g., of differing ecological response to nutrients or different
regulations)?



Multi-criteria decision analysis

1. Carry out stakeholder analysis

!

2. Identify objectives and units of measurement for each objective (attributes)

v

md 3. ldentify range of alternatives
4. Predict outcomes of
each alternative
|

6. Integrate steps 4 & 5 to rank alternatives
Analyze results, carry out sensitivity analysis

|

7. Finéjh robust” (I)r can]senslgshal;[(jernatives Diagram adapteld A
are results with stakeholder S Judit Lienert, 20136

5. Elicit and quantify stakeholder
preferences for outcomes




Collaboration with SFEI
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2. ldentify objectives and units of measurement for each objective (attributes)
l |
m=d 3. |dentify range of alternatives
5. Elicit and quantify stakeholder
_ preferences for outcomes

4. Predict outcomes of
each alternative

6. Integrate steps 4 & 5 to rank alternatives

Analyze results, carry out sensitivity analysis

|

/. Find “robust” or consensus alternatives Diagram adapted from
Share results with stakeholders Judit Lienert, 2016




Provides useful insight

* Who would support different management alternatives, and why?

* Which management alternatives are likely to be acceptable to
many people?

* Which variables are most likely to affect outcomes — where would
reducing uncertainty change results?

* Which alternatives are likely to do well under a range of future
scenarios?
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What would work well regardless of future conditions?

Example from Switzerland: outcome of scenario-based multi-criteria decision analysis
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From: Zheng, J., Egger, C., Lienert, J. (2016) A scenario-based MCDA framework for wastewater infrastructure planning
under uncertainty. Journal of Environmental Management 183 (3): 895-908.




Research question 3: What are the
institutional drivers and barriers to multi-
benefit water infrastructure planning?

* What are the institutional contexts that support collaborative decision-
making processes?

* What is the role of uncertainty and risk in the decision-making process?
Which types of uncertainty do stakeholders perceive as most important
to reduce in order to ensure sound decisions? How do stakeholders
hedge against risk?

* How does decision-making about nutrients in the Bay compare to
traditional modes of water infrastructure planning?
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Document analysis

* Synthesize long-range planning goals

* Assess changes over time
* Determine institutional context for decision-making
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San Francisco Bay Area
Integrated Regional
Water Management Plan

Climate Change

WHAT WECAN DO

BAYLANDS ECOSYSTEM HABITAT GOALS
SCIENCE UPDATE 2015

September 2013

ESTUARY
BLUEPRINT

“Thisfall more than 70 organizations.
reached collaborative agreement on
four long-term goalsand
32actions to be taken over the next
five years to protect, estore, and
sustain the San Francisco Estuary. Their
Comprehensive Conservation and
Management Plan or CCMP s the third
ina series, updating1992 and 2007
‘plans undertaken by the San Francisco
Estuary Partnership.

This landmark update addresses
current concers and future uncer-
tainties —ranging from rising sea
levels to drought, habitat loss, and
failing fish and wildife - and
‘provides our partners
following priorities for 2016-2021:

- Close the gap i our understanding
and monitoring of how watersheds
support aquatic resources, and
make the management connection
between streams, ivers and Estuary
habitats downstream.

- Optimize the region's significant
pastinvestment in wetland habitats
by protecting and growing a
healthy mosaic of different kinds of
habitats along our shorelines,
coasts,rivers, and stream banks.

- Weave together these tidal wetlands,
mudflats, eelgrass meadows,
fledgling oyster reefs, shorebird
ponds, nesting islands, high water
refuges, and vegetated levees, and
connect them to our watersheds.
Then protect as many of the immedi-
ately adjacent areas as possible for
future migration into these critical
buffer zones nland.

Remain vigilant in controlling the
stresses imposed on our native
species and natural habitats by
weeds, exotic species,invaders,
and predators.

Sustain and improve the
Estuary’s habitats and

iving resources.

Bolster the resilience

of Estuary ecosystems,
shorelines, and communities
to climate change.

Improve water quality

and increase the quantity of
fresh water available to the
Estuary.

Champion the Estuary.

+ Help the ecosystem continue to
function, rather than falter, by
harmonizing hurman activities with
natural processes. Bolster the
“system”in‘ecosystems; — the food
webs, the connections between
habitats, and the movement of fresh
waterand sediments through the
Estuary — so that the system can
sustain fish, birds, wildiife, and
their habitats.

Support natural solutions to protect-
Ing our shores and overcome the
planning, legal, and policy road-
blocks to adaptation and flexbility as
we adapt to the challenge of ising
sealevels. Build natural infrastruc-
ture (wetlands, horizontallevees,
buffering habitats) and resiience
nto our shorelines.

Acknowledge that the supply of
fresh water for all kinds of uses,
human and wild is shrinking, and
planforlong term droughts so we
aren't caught short. Push for more:
water conservation, recycling, and
regional planning so we can increase:
supply without diverting more from
fish to ities.

Don'tease up on tackiing lingering
pollution problems and try to stay
ahead of new ones. Follow through

- continued on back page

COMPREHENSIVE CONSERVATION AND MANAGEMENT PLAN FOR THE SAN FRANCISCO ESTUARY



Next steps

* Analyze interview data

* Assess stakeholder values

* Determine management alternatives and scenarios
* Perform multi-criteria decision analysis

* Share results with stakeholders

* Peer-reviewed publications
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Thank you.

Sasha Harris-Lovett David Sedlak
sharrislovett@berkeley.edu sedlak@berkeley.edu

Berkeley s § eawag
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Scenario planning: potential variables

* Population growth

* Sea level rise

* Water recycling

* Concern about phosphorous
* Concern about CECs

* Freshwater flows



Who have | talked with?

* Alameda County Public  EBDA * San Jose-Santa Clara
Works Agency . EBMUD Regional Wastewater Facility
* Association of Bay Area . EPA Redi * Silicon Valley Clean Water
Governments =Rl S . South Bav Salt Pond
: : * Fish and Wildlife Service RoLlisayiealt Fon
* Bay Area Air Quality Restoration Project
Management District * HDR Consulting . State and Federal
« BACWA * San Francisco Bay National Contractors Water Agency

- Bay Area Integrated Regional ~ Estuarine Research Reserve . gisyn Resource
Water Management Plan e San Francisco Bav Redaional Conservation District
9 g

* Bay Area Water Supply and %ggﬁit:rl]é-iaé%ﬂs daptation . ynjon Sanitary District

Conservation Agency Y P . USGS
- BayKeeper * San Francisco Bay Regional
Water Quality Control Board

* San Francisco Bay
 Coastal Conservancy Restoration Authority

 Contra Costa County Flood San Francisco Estuary
Control District Institute

« Delta Diablo e SFPUC b

* Bay Planning Coalition



Who would support different alternatives?

Example from Switzerland: Acceptability of alternatives for a stakeholder
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From: Zheng, J., Egger, C., Lienert, J. (2016) A scenario-
based MCDA framework for wastewater infrastructure
o~ o planning under uncertainty. Journal of Environmental

o ° o ) ) ) Management 183 (3): 895-908.

Rank acceptability indices 2




