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Anabaena sp. individual spire with air bubbles (South Fork Eel R.).

Why is SWAMP involved in FHABs?

Cal Public Health: Human and 
Environmental health

Cal Health & Human Services

• SWAMP provides water quality resources and information to 
decision makers and the public about the condition of 
California waterbodies.

• Water Boards - SWAMP is the designated agency lead for 
the Freshwater Harmful Algal Bloom (FHAB) Program. The 
statewide initiative to address HAB issues and support the 
protection of animal, wildlife and human health throughout 
California.

State Water Boards: WQ

Cal EPA

Drinking water OIMA

SWAMP



Statewide FHAB Leads
FHAB Program Leads at State Water Board

SWAMP -
Office of Information 
Management & Analysis 

Greg Gearheart, Task 
Force Manager

Keith Bouma-Gregson &
Marisa Van Dyke, Program 
Managers

FHAB Program Managers:
-Implement SWAMP FHAB Program
-Manage HAB Hotline
-Manage HAB Portal
-Coordinates event response, field 
investigations, and communication of 
public advisories

Division of Drinking Water Stefan Cajina
Amy Little
Betsey Litchi

Implements drinking water 
regulations and advisories 
-District offices support event 
response and coordinate with water 
utilities

Division of Water Quality Joseph Westhouse Supports CA CyanoHAB Network



Regional Board FHAB Leads
FHAB Program Leads at Regional Water Boards

1 Katharine Carter 
Rich Fadness

9 Regional Water Boards
-At least 1 staff per region
-Supported by HAB Illness 
Workgroup
-Lead HAB event response

Coordinates response with:
● State Board FHAB leads 
● SWAMP staff
● Local health agencies
● Waterbody managers
● Tribal groups
● Division Drinking Water
● Interested community 

members & watershed 
stakeholders

2 Carrie Austin

3 Melissa Daugherty

4 Jun Zhu

5 Christine Joab 
Matt Krause
Alice Lopes

6 Mary Fiore-Wagner
Tom Browne

7 Jeff Geraci

8 Heather Boyd
Mark Smythe

9 Betty Fetscher 
Carey Nagoda



HAB-Related Illness Workgroup

HAB-Related Illness Team

CAL EPA –
Office of Environmental Health Hazard 
and Assessment (OEHHA)

Regina Linville
Beckye Stanton

-Responds to reports of 
human health and animal 
illness cases

CA Department of Public Health –
Tracking California Program

Susan Paulukonis
Jeff Fowles

-Responds to reports of 
human health illness 
cases 

CA Dept of Fish and Wildlife -
Wildlife Investigations Unit

Krysta Rogers
Glenn Sibbald

-Responds to reports of 
wildlife illness cases

CAL EPA - State Water Board Marisa Van Dyke
Keith Bouma-
Gregson

-Notifies workgroup of 
reports and coordinates 
response by partner 
agencies



Division of Drinking Water Offices
DDW Office Districts

Section I
(Redding)

01-Klamath
02-Lassen
09-Sacramento
10-Stockton
21-Valley

24 District offices across 
the state
-Coordinates on HAB 
response efforts

Coordinates response 
with:
● Water Districts
● Water System 

Purveyors
● State Board FHAB 

Leads
● Regional Board FHAB 

Leads

Section II
(Richmond)

03-Mendocino
04-San Francisco
05-Monterey
17-Santa Clara

Section III
(Fresno)

11-Merced
12-Visalia
23-Fresno
24-Tulare

Section IV
(Los Angeles)

06-Santa Barbara
07-Hollywood
15-Metropolitan
16-Central
22-Los Angeles

Section V
(San 
Bernardino)

08-Santa Ana
13-San Bernardino
14-San Diego
19-Tehachapi
20-Riverside



California Counties
California Counties and Special Districts

58 California Counties
6 Special Districts

● Each county has a Public Health & Environmental 
Health Department

● Health agencies responsible for posting & de-
posting health advisories

● State Board and Regional Board FHAB leads 
coordinate with local public & environmental 
health staff on advisories and public notification



Photo: Keith Bouma-Gregson

Diversity of FHABs in California

Photo: KarukTribePhoto: klamathvalley.com

Waterbodies: rivers, lakes, reservoirs, estuaries 

Taxa: Microcystis, Dolichospermum, 
Aphanizominon, Cuspidothrix, Anabaena, 
Microcoleus, Nostoc, etc.
Cyanotoxins: Microcystins, Anatoxins, Saxitoxin, 
Nodularin, Cylindrospermopsin

Environmental conditions: eutrophic, oligotrophic, 
low-elevation, high-elevation, saline

Gibble and Kudela, 
2016Miller et al. 2010



FHAB Program Framework 
& Infrastructure



• Workgroup under the Monitoring Council; formed in 2006
• Some objectives:

• Develop a unified multi-entity program to identify and address 
HABs in California's freshwater ecosystems.

• Promote improvements in, and coordination of monitoring 
assessment, reporting, and management of HABs in California.

• Work collaboratively toward public awareness of the risks 
associated with HABs to people, pets, livestock, and wildlife

CA Cyanobacteria Harmful Algal Bloom Network (CCHAB)



• HABs increasing worldwide 
and in California  

• HABs create significant water 
quality issues

• Multi-agency and stakeholder 
involvement via CCHAB 
Network

• Build partnerships

FHABs assessment and support 
strategy (2016)





Centralized Website for Bloom Reporting and 
Information Dissemination



Report a bloom



HAB Incident 
Reports Map



http://www.mywaterquality.ca.gov/habs/resources /field.html

Standard 
Operating 

Procedures 
for 

Monitoring & 
Sample 

Collection



Test Strips

Cyanoscope

Field Sampling Kits



Request for Lab Analysis

• Email cyanoHAB.reports@waterboards.ca.gov
• Provide: Location, photos, potential beneficial uses, recreation type (water 

contact, dog recreation, etc.), proposed sampling locations, No. of samples

• Requests will be reviewed on case-by-case basis
• Funding is prioritized for 

• Initial investigation of report
• Pre-holiday assessments to support 

proactive monitoring

mailto:cyanoHAB.reports@waterboards.ca.gov


Collect SampleVis ual Monitoring
Micros cope 
Identification

Lab Analys is : 
Meas ure 

Cyanotoxin Genes  
(qPCR)

Lab Analys is : 
Meas ure 

Cyanotoxins

Determine 
targeted 

cyanotoxin 
analys is

Tiered Approach to Assess Bloom & Toxins

Jar & 
Stick 
Test

Re-evaluate bloom conditions  to 
obs erve vis ual changes  

<- Itera tive Proces s  ->



http://www.mywaterquality.ca.gov/habs/resources/ index.html#laboratory
Laboratory Resources



Training and Collaboration
http://www.mywaterquality.ca.gov/habs/ resources/index.html#informational



https://mywaterquality.ca.gov/habs/data_viewer/

Remote Sensing - Satellite Web Tool

● Water Boards developed infrastructure for processing satellite imagery provided by 
Federal agencies group called CYAN

● Contracted with San Francisco Estuary Institute (SFEI) to develop satellite tool
● Satellite imagery presented on website - visualizes processed data on a map

○ ~250 waterbodies >~0.6 mi2 area across the state
● Estimates cyanobacteria abundance near surface of waterbody (avoids shorelines)
● Satellite imagery used as a screening tool to identify areas with potential developing 

blooms
● Satellite Tool does not:

○ estimate health risk, show toxin presence/absence/concentration, 
real-time data,or show health advisories

https://mywaterquality.ca.gov/habs/data_viewer/


FHAB Event Response 
Guidelines and Flowchart



WHEN TO POST, WHAT 
TO POST? 

- Consistent guidelines and 
advisory signs

WHO DOES IT PROTECT?

- Tiered advisory thresholds 
that trigger action

- Considers exposure of 
humans and domestic 
animals



REPORT A BLOOM

Report a bloom - either suspected or confirmed
• Online Freshwater Bloom Incident Form
• Call toll free: 1 (844) 729-6466
• Email: CyanoHAB.Reports@waterboards.ca.gov

All reports are directed to the state reporting hub and 
managed by the Water Boards
• Incident response coordinated with multi-agency task force

Most reports 
through the 
State Board 
reporting 
system.

Some reports 
directly from 
staff at partner 
agencies and 
organizations

https://drinc.ca.gov/cyanohab/
mailto:CyanoHAB.Reports@waterboards.ca.gov




California Recreational Action Levels





92

53

HABs in California

2016 2017 2018
Total reports 91 181 190
Total postings 80 141 145

2018 advisory levels



Event Response Example



HAB Event Response Strategy
Three Ways to Report a Bloom
• Online Freshwater Bloom Incident Form (link available on HAB Portal)

• Call toll free: 1 (844) 729-6466
• Email: CyanoHAB.Reports@waterboards.ca.gov

Incoming Report

State Reporting HUB

Multi-Agency Task Force

Regional 
Board

State 
Board OEHHA CDPH CDFW

Coordinate Illness ResponseCoordinate HAB Response

Public, tribes, federal, state, or local agencies 

IMMEDIATE HAB EVENT RESPONSE

https://drinc.ca.gov/cyanohab/
mailto:CyanoHAB.Reports@waterboards.ca.gov


5 Step Coordination Process
Report of a Bloom

HAB Coordinator

1 2 3 4 5

REVIEW 
& 

ASSESS
INFORMATION

COMMUNICATE 
&

SHARE 
INFORMATION

COORDINATE 
MONITORING

&
RESPONSE

COORDINATE 
WITH DDW 
DISTRICT 
OFFICE

COORDINATE 
NOTIFICATION 

&
SIGNAGE

REPEAT STEPS 1 – 5, AS NECESSARY

State 
Board

HAB 
Illness 
Team

Water & 
Land 

Managers

Local 
Health 

Agencies

Drinking 
Water 
Group

HAB Lead Coordinates with:



Assess 
Information

Step 1a: Review & Assess Reported Information
• Contact reporting party for additional information
• Assess beneficial uses

• Public or private water body?
• High recreational water contact use area?
• Drinking water source?

• Reports of animal/wildlife illness or mortality?

Step 1b: Bloom Report & Database Entry
• Create a Bloom Report and collate collected information
• Enter data into centralized database

Step 1c: Notification to Water Managers
• Start notification process

Report of a Bloom

HAB Coordinator
Bloom Report

Regional Board Response



Communicate 
Information

Report of a Bloom

HAB Coordinator

Step 2a:  Communicate & Share Information with Others
• Public Health & Environmental Health agencies
• Waterbody managers (including state agencies)
• Recreational managers (including state agencies)
• Division of Drinking Water District Offices
• CA Department Fish & Wildlife
• EPA Regional Representative
• Tribes
• State Board/Regional Board Management & Programs 
• CA HAB Illness Team

Step 2b: Bloom Report  & Database Entry
• Collate information into Bloom Report
• Enter information into Centralized HAB Database

Bloom Report

Regional Board Response



Report of a Bloom

HAB Coordinator

Step 3: Coordinate Monitoring & Response
• Contact local agencies or water body managers

Step 3a: Identify lead agency for response
• Who is capable to respond? What are they able to do?
• We need more regional partners monitoring!

Monitoring Options: 
• Local health agencies, water body/rec managers, tribes
• Regional Board (only conducts initial incident response)

• Limited funding for monitoring & analyses

Step 3b: Bloom Report  & Database Entry
• Collate information into Bloom Report
• Enter information into Centralized HAB Database

Discuss 
Coordination

Regional Board Response

SITE PHOTOS MICROSCOPYWATER SAMPLES CELL ID     qPCR     TOXIN TESTING



Report of a Bloom

HAB Coordinator
Step 4: Blooms in Drinking Water Sources*
• HAB Coordinator contacts DDW District Office staff

• Provides known information on bloom status
• Keeps DDW staff aware of changes in bloom conditions & 

response actions

DDW District Staff Coordinate with Water Purveyors
• District staff contact and coordinate with water purveyors

• Keep water purveyors aware of bloom conditions
• Coordinate sampling of raw & finished drinking water
• Provide technical assistance, as needed
• Share information with HAB Coordinator

*Water purveyors should notify DDW staff if they detect blooms 
or toxins in their raw or finished water.

Share 
Information

Regional Board Response



Report of a Bloom

HAB Coordinator

Step 5a: Coordinate Public Notifications & Posting Advisory Signs
• Relay lab sample & toxin results to water managers
• Make recommendations on public notifications & advisory signs 

• Advisory signs include: Caution, Warning, Danger
• Make or assist in notifications

• Press Release & State Water Board Twitter page

Step 5b: Bloom Report & Database Entry
• Collate information into Bloom Report and share with water managers
• Enter information into Centralized HAB Database
• Repeat steps 1-5, as necessary

Coordinate 
Notifications

Regional Board Response



Example Bloom Report



Thank you

Marisa Van Dyke and Christine Joab
Freshwater HABs Program

Marisa.VanDyke@waterboards.ca.gov
Christine.Joab@waterboards.ca.gov

http://www.thomasbdunklin.com/gallery/AerialAlgaeDams/Algae_swimmer_close_082607_tbd?full=1
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