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Outline

e WRMP overview

* Key highlights from 2025
* Regional mapping products
» Water quality monitoring
* Fish monitoring
» Wetland condition monitoring
 Estuary-wide LiDAR collection

* Questions

S
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* Suisun Bay

> Deliver coordinated regional monitoring of
R S WRMP the San Francisco Estuary’s wetlands to:

Central *
- B Geographic Scope . . - .
ok S 1.Inform science-based decision-making

for wetland restoration and adaptive
management

2.Increase the cost-effectiveness of
permit-driven monitoring associated

- with wetland restoration projects.
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Why Regional Monitoring?

Answers regionally-important, collaboratively
developed management questions.

Produces information to support decision-
making.

Makes permit-driven monitoring for restoration
projects more cost-effective.

Centralizes data management to enable regional
analyses for informing adaptive management.

SF ESTUARY
VWEHELGS

Regional
Monitoring
Program
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WRMP Phases

Phase 1 Phase 2

2016-2021 2022-Present

Program Implementation and Continued
Development

Program Planning and Development

Program Governance « Program Administration
Science Framework

Pilot Data Collection
Data Management « Regulatory Coordination

Outreach « Outreach and Workforce Development

« Operationalize Monitoring Site Network

Funding: USEPA and in-kind Funding: USEPA, State Revolving Fund, SF

Bay Restoration Authority, Delta
Stewardship Council, in-kind




WRMP Science Framework: Tiers

How do policies, programs, & projects to protect & restore tidal marshes
affect the distribution, abundance, & health of plants & animals?

Guiding Questions

How are fish & wildlife
habitats changing?

Management Questions

What is the distribution &
abundance of tidal wetlands?

Maps of bayland Special-status
habitats species habitats

San Francisco Estuary wetland
Regional Monitoring Program: Standard
Operating Procedures for Vegetation

Menitorin
h—-ﬂ- —— 5...

Monitoring Questions/Priority
Actions

SF ESTUARY

VWEHELGS
Regional
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2025 WRMP HIGHLIGHTS

Implementation
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LEVEL
 LANDSCAPE
- ASSESSMENT
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L ASSESSMENT

o )

Califormia Rapid Assessment Method
for Wetlands

Perennial Estuarine Wetlands

Field Book
Ver. 6.1

January 2013
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LANDSCAPE
ASSESSMENT

Landscape level WRMP products

Baylands Habitat Map 2020 & analyses

Project Tracker Tidal Wetland Restoration Map 2020
& 2024 layers

Tidal Wetland Extent Report

WRMP EcoAtlas Profile Tool

LiDAR - Estuary-wide (Bay and Delta)

i
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LEVEL
LANDSCAPE
ASSESSMENT
Ak a

WRMP Baylands Habitat Map

- First high resolution Baylands habitat map since

Baylands Habitathap:OZO o 2009
. ShalluwSt.-lhtidal * . Managed !t-larsh . .
ity S . Created by the WRMP using automated, consistent
SR Vg & repeatable methods
o % . Uses Object Based Image Analysis, high resolution

aerial imagery, LiDAR elevation data, tidal data, &
other metrics to classify habitats

- Employs a standardized habitat classification
scheme

- Map will be updated every 4-5 years

SF ESTUARY

Wetlands
Regional August 15, 2025 | 11
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Baylands Habitat Map

LEVEL

Tidal Wetland Extent a v
R
- Track progress against goals at a regional Np
+ scale
Wetland Restoration Map - Improved understanding of how wetlands

are restoring
- Adaptive management

‘ TIDAL WETLAND RESTORATION OVER TIME

20,000 52,800
The Baylands Habitat Map and w o
Project Tracker combine into 1] 8 &
five simple classes E 13,000 47,800 g
- Evolving tidal wetland . eeeeeeueens @
©
c
G 10,000 42,800 3
= 2
© I
Tidal Wetland Extent & o S
Restoration Progress E 5,000 37,800 E
o« Restored tidal wetland ----- E

0 32,800
o 1940 1960 1980 2000 2020

Year of initial restoration (breach date)
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LEVEL
LANDSCAPE

ASSE‘SSMENT

WRMP EcoAtlas Profile Tool

Layers ~ - Legends - Basemap ~ Qverlays ~

s i -

Existing Aquatic Resources (CARI) X

Metrics for regulators and

ey practitioners

* Common success criteria

* More information to be added as
program develops

Scales at regional and local levels

2]
i

B Deep subtical
Shallow Subtidal
B Tica Fat
Tidal Pond/Panne
[l intertidal Channel
[ Tica Marsh - High Marsh

@
Pan =

[l Tice Marsh - Low Marsh

—

@il 5

Beach
[l other Marsh - Muted Tidal Marsh
Other Marsh - Managed Marsh

~

. Other Marsh - Undetermined Other Marsh
Dune

(i1 Other Open Water - Muted
Other Open Water - Managed
Other Open Water - Undetermined

fo

000 m
5000 ft

W
Si Cli \\
anta Clara Vallav\

SF ESTUARY
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< | Landscape Profile

WRMP Operational Landscape Unit (OLU): Santa Clara Valley = Print Report
Total Profile Area: 31,804 acres or 49.7 miles?

The SF Estuary Wetlands Profile summarizes key metrics on indicators for tidal wetlands
tracked by the SF Wetlands Regional Monitoring Program.

= Tidal Wetland Extent l

Tidal wetland extent in the San Francisco Bay based on the Baylands Habitat Map
2020. For more information, refer to this report.

Tidal Wetland Extent: 3,482 acres / 5.4 mi?

. Intertidal Channel {395 acres)
@ High Marsh (2,333 acres)
@ Tidal Flat (675 acres)
@ Low Marsh (44.5 acres)
Tidal Pond Panne (34.7 acres)

l = Restoration Status

Restoration status includes completed and future tidal wetland. Existing represents
ancient or centennial tidal wetland occurring outside of restoration projects.
Restored indicates tidal wetland that has been restored to tidal flow and now
supports wetland vegetation and well-defined channels. Evolving is tidal wetland
that has resulted from recent or ongoing restoration activities, but has not yet
developed wetland vegetation and well-defined channals.

@ Existing (2,246 acres)
) Restored (352 acres)
" Evolving (284 acres)

August 15,2025 | 13
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ASSESSMENT SN W - g r A5,
PN ; g i—ﬂﬂﬂ;ﬁ:ﬂ?;l:aﬂl;l::ﬂﬂ:ﬁﬂa#ﬁbﬂﬁzDmacms} : - .
e m%u‘%ﬁh&&mnnn;&:ﬂ A _ i
.?gﬂm;::ﬂ;inﬂ;ﬁDSG-ﬂmmhﬂﬂ (~1.271.000 acros) : !
Estuary-wide LiDAR
- Regional efficiencies
. Collective cost savings &Py
o Cost-share among organizations
. Improved consistent data N

o Baylands Habitat Map 2025

o Collected at low tide

SF ESTUARY
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LEVEL CRAM Index Score

RAPID Condition @ 1.Good @ 2.Fair @ 3.Poor
ASSESSMENT

38.2°N

38.0°N

Latitude

37.8°N

Wetland condition monitoring
« California Rapid Assessment Method (CRAM) Index Score

37.6°N

o Used in the Estuary since 2005 p— -

o Robust online data management system 574N

o Dataviewable on EcoAtlas SABECHD _ W Ew ow

ongitude
o Cost-effective Level 2 monitoring Central -
o Standardized, regional data about wetland condition R _
and restoration site maturation

o Leveraged and built on existing data Fersouth _

o

20 40 60

o WRMP is creating a robust dataset for future analysis of _
Number of CRAM Sites

restoration site development
Mgood M fair W poor condition

SF ESTUARY
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Napa-Sonoma

Y
Petaluma

Gallinas-Novato/

Priority Monitoring Site Networks

e Geographic coverage across the estuary
e Address WRMP Guiding Questions and near-term science

WestSan Pao oy priorities
N oo WiIdcatCreek e Ability to build upon and leverage historical and existing
Made - = primary evwork wetland monitoring and projects
Lo ) e Inform existing and planned tidal wetland restoration
\ projects

Benchmark Sites| | Reference Sites Project Sites
Represent long-term Represent mid-term Represent recent restoration
restoration outcomes restoration progress projects

)

San Francisquito

Stevens

\

SF ESTUARY
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Supporting Permlttlng 72 INTENSIVE
Req § | rements ASSESSMENT

e \Water

o Water quality
o Groundwater patterns

e Sediment
o Surface Elevation Tables-Marker Horizons
(SET-MH)
* Vegetation
o Wetlands
o Photo monitoring

* Fish and Fish Habitat

Leopard Sharks, a '

SF ESTUARY
VWEHELGS

Regional

Monitoring
Program
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Water Quality Monitoring

* Water quality sensors

o New multiparameter gauge at Eden Landing (Mt.
Eden Creek)

o Fills key data gap for East Bay marshes and the
SBSPRP

o Water level, salinity, temp, DO, pH, turbidity

* Additional data collected as part of sediment,
vegetation, and fish monitoring

i

WRMP VWEHELGS
JURVP £ Regional

Monitoring

Photos: Chris Janousek
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San Pablo - Elevation Change

Sediment Monitoring F

© o 2
v v Z
I I D
E)

L I

vation Change (mm)

Ele

e Surface Elevation Tables-
Marker Horizon (SET-MH)

o Measures sediment
deposition & wetland surface

elevation change over time

o Critical part of wetland
success

* Leveraging existing
site network & adding new
to cover key spatial and
project type gaps

San Pablo

SF ESTUARY Chris Janousek

Wetlands
August 15,2025 | 21
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Vegetation Monitoring

* Monitoring common success criteria

* Across benchmark, reference, and project
sites

* 18 sites have vegetation and marker horizon
transects established

* Vegetation sampling began this summer
* 18 groundwater loggers recording data

VWEHELGS
VRMP %

Regional
Monitoring

O =
\‘/ Program
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Leopard Sharks, 4o 2025

Fish and Fish S |
Habitat

How wetland management influence abundance and
distribution of fish, and commercial/recreational fishery

e Started Spring 2025, ongoing quarterly

e 7 Operational Landscape Units monitored (6 Priority and 1
Secondary Network Site)

e Dataon fish and invertebrate communities (abundance,
structure) and water quality metrics (temp., salinity, oxygen)

e Findings Highlight: importance of wetlands as fish nurseries

SF ESTUARY
Wetlands
Regional August 15,2025 | 23
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Efficiency Through Collaboration

Fesaville
o

[ 5FE| Baylands ADI (~450,000 acres) Wooda 'é Citran Heighes

CIDSC-DWR 2017 Delta LIDAR Limits AQ (~852,000 acres)
e voi’a;‘nypass (42,492 acres)
A DWR BCA Addon (17,006 acras|
iDelta Low TideAGls T
Combined SFE| Baylands & DSC-DWR Dalta ADI (1,271,000 acres)

Santa Rasa
o

Sars Ledndrg

=)
0 5 10 ??\d'l
— — €5
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Planned monitoring and analysis
2025 - 2029

SF ESTUARY

Wetlands
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FUNDERS AND PARTNERS

SSSSSSSSS
WRMP VWEHELGS

JURMP A% Regional | 26
P O, Monitoring

\‘/ Program



WATER BOARDS

San Francisco Bay - R2

San Francisco

ESTUARY
CALIFORNIA @:}' PARTNERSHIP o A—

DUCKS
UNLIMITED

SAN FRANCISCO BAY

RESTORATION AUTHORITY

San Francisco Bay

 National Estuarine Research Reserve

JOINT VENTURE

 SoUth Bay Salt Pond
Restoration Project

060

Valley Water

Point Blue ))) O
Co_nservatlon =
Science

Coastal
Conservancy

East Bay

%,
Regional Park District

Delta :OF L M UCDAVIS

US Army Corps StewardShip .-"-._. .‘:--, Fod : ...-': UNIVERSITY OF CALIFORNIA NO

of Engineers e Council Sz / UNIVERSITY OF AA
SAN FRANCISCO FISHERIES

D TTOT SAVE:BAY

RAMAYTUSH OHLONE

MATION4
i Oo%
& o
Noryuis™

g

&

&
C, o
5 o
MeNT OF

A CALIFORNIA STATE AGENCY
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Thank you!

Sasha Harris-Lovett Aviva Rossi

Program Manager, Wetlands Regional Lead Scientist, Wetlands Regional
Monitoring Program Monitoring Program

Lead Environmental Scientist, Senior Scientist,

San Francisco Estuary Partnership San Francisco Estuary Institute
sasha.harris-Lovett@sfestuary.org avivar@sfei.org

i
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EXTRA SLIDES
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WRMP Guiding Questions

e Guiding Question 1: Where are the region’s tidal wetlands and wetland projects, and what net
landscape changes in area and condition are occurring?

e Guiding Question 2: How are external drivers impacting tidal wetlands?

e Guiding Question 3: How do policies, programs, and projects to protect and restore tidal marshes
affect the distribution, abundance, and health of plants and animals?

e Guiding Question 4: What new information do we need to better understand regional lessons from
tidal wetland restoration projects in the future?

e Guiding Question 5: How do policies, programs, and projects to protect and restore tidal wetlands
benefit and/or impact public health, safety, and recreation?

SF ESTUARY
Wetlands
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WRMP Management Questions (summarized)

GQ 1: Where
are the tidal
wetlands and
how are they
changing?

MQ 1A: How are
marshes changing
over time?

MQ 1B: Are changes

impacting water
quality?

GQ 2: How
are external
factors
impacting
tidal
wetlands?

MQ 2A: How are
elevations
changing over time?

MQ 2B: Is there
enough sediment
to support
marshes?

GQ 3: How
are plants
and animals
affected?

MQ 3A: How are fish
& wildlife habitats
changing?

MQ 3B: How are fish
& wildlife
populations
changing?

GQ 4: What
new
information
do we need?

MQ 4A: How can
interventions help
sustain or increase
marsh ecosystem
quantity & quality?

GQ 5: How are
public health,
safety, and
recreation affected?

MQ 5A: What strategies
influence how
restoration affects
mosquito & disease
vector populations?

MQ 5B: What data will
help optimize marsh
restoration, mosquito &
vector control, and fish &
wildlife support?




WRMP Monitoring Questions & Indicators

(summarized by topic)

Flood risk
reduction
Dominant .
e vegetation Overall wetland Non-native,
habitats Salinity,
dissolved
: oxygen
_ Wetland benefits to .
Spec.lal—stat.us Rale TR e s Mercury in
species habitats food webs
Bird, fish, and mammal
“indicator” species
Channels and Sediment supply
other unvegetated
areas (e.g. ponds Wetland :
within marshes) elevations and T : Mosqm.toes and.
l . h Tidal inundation of potential breeding
elevation change e b Areac
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Anticipated WRMP Outcomes

* Build a regional picture of status and trends in tidal wetland
distribution, abundance, and condition

* Help identify leading indicators of change to inform decision-making
» Support restoration projects through cost-effective monitoring

 Transform data into information for a broad audience

August 15,2025 | 35




WRMP Program Plan: Science Priorities

1. Regional baseline and subsequent routine surveys and inventories
of the distribution, abundance, and condition of tidal wetlands

2. Repeated surveys of living organisms and their habitats (detect
change)

3. Assess the relative roles of estuarine- and watershed-derived
sediment to support wetland longevity

4. Assess the broad range of interactions between people and
wetlands

S
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WRMP Vision
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SAN FRANCISCO

f ESTUARY

i

Wetlands
Regional

Moniwrinll
Program Plan

2020 Program Pla

n

Timeline

Technical Memorandum: WRMP Priority Monitoring Site Networks

Date: Senuany 23, 2023

From: Christing Tams, WRMP TAC CRar; Donna 84, WRMP TAC Co-Chair, Cait
Craim, WRMP Lead Soentist

: WAMP TAC and 5C

Subject: WAMP Fricrity Moritaring Site Netwarks

1. Introduction
e Technical Agvisary Com | of the San

) artre
WRMP. The purp priarity
Reference, i £ site netwark. This memo
Buils an Mema [WRMP TAC 2021 L

orine i anc ety fl i
prioritizing this set of netwarks and sites. In 2023, the TAC will develop a pisn for initisl WRME.

g i Level 1, 2, and 3 s
(ane, in the casz of legacy cete, synthesizeg) at the pricrity nebwarks snd e

iz impartant to mphasize that TAC 8nc SCadption of thiz mema doss not canstitute & formal alen

to

Py y J
port near-term i o of the WAME scisnce ramewark TAC

develogment of the manitoring pien in il require discussians wil

regarding scces: permiszions, procenirss, anc reisted cancems.

2. Background

The cusrall wark of the TAC i guiced by the sc Scuinted in the

ey (A 20cg) wrin =

2023 Priority
Monitoring Site
Network Memo
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Monitoring Across Scales

* Level 1: Landscape Remote Sensing and Mapping
« Baylands Habitat Map (BHM)
* Project Tracker Tidal Wetland Restoration Map
* Baylands Resilience Metrics

* Level 2: Rapid Field Assessment
 California Rapid Assessment Method (CRAM)

* Level 3: Detailed Field Assessment

 Status and trends in hydrology, water quality, elevations,
morphology, vegetation, fish communities

S
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Where are our tidal wetlands?

Baylands Habitat Map 2020 can be
used to:

* quantify area of different habitat
types and transition zones

* determine marsh patch size and
connectivity

» determine percent vegetated cover
 quantify channel width and density

i
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Metwork Name

Suisun

Suisun

Suisun

Suisun
Montezuma
Wildcat

Wildcat

Finole
Mapa-Sonoma
Mapa-Sonoma
Mapa-Sonoma
Mapa-Sonoma
FPetaluma
Movato-Gallinas
Movato-Gallinas
Petaluma
Petaluma
Alameda Creek
Alameda Creek
Alameda Creek
Santa Clara Valley
Santa Clara Valley
Santa Clara Valley
Santa Clara Valley
Santa Clara Valley
Santa Clara Valley
Mowwry

SF ESTUARY

Wetlands
Regional
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Program

MNetwork
Type

Primanry
Primanry
Primary
Primanry
Secondary
Primary
Primanry
Secondarny
Primary
Primanry
Primanry
Primary
Secondarny
Primanry
Primary
Secondarny
Secondary
Primary
Primany
Primanry
Secondary
Primany
Primary
Primary
Primanry
Primary

P A

Site Name

Hill Slough {Froject)
Hill Slough {Existing)
Rush Ranch

Lower Joice Island
Erown's Island

Dotson Family Marsh, Restoration
Dotson Family Marsh, Existing (Giant nmarsh)

Faint Pimole (Whittell Marsh)
Fond 2A

Bull Island

Raccoon Island, centennial
FRaccoon Island, ancient
Sonoma Baylamds

Cruter Mcinnis

China Camp

Petaluma Marsh

San FPablo NWR strip marsh
Mt. Eden Creek Marsh
Cargill Marsh

Whale’s Tail South

Fond R4

Coyote Triangle Marsh
Laumeister

Calaveras Point

FPond AG strip marsh

FPond A% strip marsh

Mowry Marsh

Site Type SET-MH
Project
Reference
Benchmark
Reference candidate
Eenchmark
Project
Reference
Benchmark
Project
Reference
Reference
Benchmark
Project
Reference
Benchmark
Eenchmark
P&

Project
Reference
Benchmark
Project
Reference
Benchmark
Feference
M A

A

P&

HKoE M KK KK

Transects

x
-
-

=
x
-
=
x
-
-
x
-
i

XOH A X KX

Vegetation™H  Photo-point

monitoring

X
X

Pierometers

Transition
Zone
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How are our wetlands doing?

Califormia Rapid Assessment Method
for Wetlands

Perennial Estuarine Wetlands

Field Book
Ver. 6.1

January 2013

SF ESTUARY

Wetlands
Regional
Monitoring
Program

California Rapid Assessment Method
(CRAM) - condition assessment

Wetland
Condition

| III |

Landscape  Hydrology Physical Biotic
& Buffer Structure  Structure
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Are wetlands gaining elevation over time?

Regional network of Sediment Elevation Table- Marker Horizons
(SETs) | SR




Vegetation Monitoring

e 18sites have vegetation, elevation and
marker horizon transects established

e 30 long term monitoring plots per site

(oGS T e TR
Photos by Chris Janousek
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