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Overview

. Introduction to Lakes and Reservoirs

. Monitoring for Harmful Algal Blooms (HABs)

. Management Practices for HABs

. Looking Toward the Future
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Types of Lake Uses

1. Scenic - Aesthetics
2. Spiritual - Tribal Activities
3. Life - Water Supply
* Irrigation
* Drinking
4. Safety - Flood Control
5. Health - Recreation

* Fishing
* Boating/Kayak/Paddle Boarding
* Swimming
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Figure 2. Eutrophication--the process of aging by ecological succession.



Aquatic Ecological Succession
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Lakes and Reservoirs Age
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Types of Lake Issues from HABS
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Monitoring for HABs

Anja Brey
Acting Ecological Services Coordinator
Lake Management
East Bay Regional Park District



Cyanobacteria 101

What We Know

Found worldwide
One of oldest known organisms
Unique traits

Some release toxins causing health effects — dogs are more susceptible than
humans

Thrive in areas with low oxygen, high nutrients, warmer and slower moving
waters — outcompete other food web members

What We Don’t Know
What triggers a bloom
Why only some cyanobacteria have toxins

Guaranteed treatment results



Footwork — Ground Observations

* The water management
team runs the HABs
monitoring program

* Visual monitoring is
conducted weekly from

_ e S - A April through October and
gy = 3 twice monthly from
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areas can accumulate
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* Cyanobacteria presence can
vary throughout the day

e Samples are collected from
the worst areas




Planktothrix

Woronichinia naegeliana




Table 1: Toxins produced by cyanobacteria: their effects and primary targets
(Table taken from the Report "Algal Bloom and its economic impact”, JRC Technical
Report, 2016%)

Anabaencpsis,
m Mr threonine
Microcystins Liver liver protein
Planitothrix, hemorrhage, phosphatases
Oscillatoria, pneumonia,
Phormidium dermatitis
Hepatotouins Nodularia, Nastoc Diarrhea,
wvomiting,
weakness liver Serine/
Modularin Liver :ﬂumuﬁnn. ?m'“_"h'
hemorrhage, phosphatases
pheumonia,
dermatitis
Cylindrospermopsis, Gastroenteritis,
Anabaena, lrver
Aphanizoemenaon, inflammation, Protein
Cytotoxins Cylindrospermopsin | Raphidiopsis, Liver liver thesi
Oscillatoria, hemorrhage,
Lyngbya, Umezakia pneumonia,




Toxin Testing
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Park District modified cyanotoxin trigger levels
based on California Cyanobacteria and Harmful
Algal Bloom Network guidance.

Caution Action Trigger

Primary

Tiggers

Total Microcystins 0.8 pg/L 6 ug/L
Anatoxin-A Detection 20 pg/L
Cylindrospermop 1 pg/L 4 pg/L

Sin

Secondary
Tiggers

Blooms, scums, mats, etc.

No regulations — Rely on State and Expert Guidance

CAUTION

Harmful algae may be
present in this water.

STAY AWAY from algae and
scum while swimming.

DO NOT let pets go into or
drink the water.

DO NOT drink this water or
use it for cooking.

For fish caught here, throw away
guts and clean fillets with tap
water or bottled water before cook]

ing.

Call your doctor or veterinarian if you or you
pet get sick after going in the water.

East Bay N

Regional Park Dist

Toxins from algae in this water
can harm people and animals.

STAY OUT OF THE WATER
UNTIL FURTHER MOTICE

DO NOT touch scum in the water or on shore.
. DO NOT let pets go into or drink the water
‘, pets g

% ar go near the scum.
DO NOT drink this water or use it for cooking,
Boiling or filtering will not make the water safe.
Small VWatercraft and Float Tubes are
MOT RECOMMENDED
For fish caught here, throw away guts and clean fillets
with tap water or bottled water before cooking.

Call your doctor or veterinarian if you or your
pet get sick after going in the water.
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Lake and Website Postings and u
Brochures
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Benthic Algae Advisory Signage

Figure 1. General awareness sign.

CHECK FOR ALGAE

Toxic algal mats may be present in this water
Mats can be attached to the bottom, detached and floating, or washed up on shore

—
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If you see algal mats:
Do NOT let children or

adults touch, eat, or
swallow any algal mats.

Do NOT let dogs eat
algal mats or drink from
the water.

Call your doctor or veterinarian if you or your pet get sick after contacting or ingesting
algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:

Figure 2. Trigger level sign

TOXIC ALGAE ALERT

Toxic algal mats ARE present in this water
Mats can be attached to the bottom, detached and floating, or washed up on shore

Do NOT let children or
adults touch, eat, or
swallow any algal mats.

Do NOT let dogs eat
algal mats or drink from
the water.

L Za e s --""-'.‘ . L. ' ¢ 2l R .--‘ - o)

Call your doctor or veterinarian immediately if you or your pet get sick after contacting
or ingesting algae. For more information on toxic algae visit: mywaterquality.ca.gov/habs
For local information, contact:

Date posted:



Fish Tissue Testing

* Largemouth bass (LMB) were collected at Contra Loma, Del Valle,
Horseshoe Lake at Quarry Lakes, Shadow Cliffs, and Temescal

* Liver and filet samples from each fish analyzed for Microcystins

* Results detected toxins in most liver samples, but no toxins were
detected in the filet samples




Monthly nutrients monitoring program at
Lake Anza and Lake Temescal

. Real-time DO and Temp lo;

% Site | - Caldecott Fields
= Site 2 -Woodhaven Way
i~ Site 3 - Broadway Terrace Parking Lot
ii! Site 4 - Caldecott Cutlet ™
Site 5 - Morthwest Dock (Une sample from the E—

epilimnion and one from hypolimnion) '
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Managing for HABs

* Monthly nutrients monitoring program

* Real-time water quality monitoring

* Annual subscription to LakeTech Water Management Software
* Nutrient Remediation

* Aeration

* Harvesting

* Dredging



Nutrient Mitigation




Lake Anza Oxygenation




Lake Temescal Nanobubbler
Pilot Project
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Harvesting
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Lake Temescal AN
Feasibility Study

ANCHOR i
Lake Temescal Dredging and Restoration Project @ QEA S @ Horlzpn .

Lake Temescal Dredging and Restoration
Project Feasibility Assessment

Cost Estimate: $25 — S80 Million

Prepared for the East Bay Regional Park District



Managing for the Future

* Do Nothing = Swamp

* Dredging = SSS
e Restore Stream = Sustainable™*

**Where feasible




vi
>
[14]
(]
Y
o
b
)
o
£
3
=

u
o

2023 Swim Season Advisories
(April-October)

Del Valle Shadow Cliffs Temescal Horeshoe Lake at
Quarry Lakes

Waterbody
*Anza closure days include 23 closure days due to Azolla safety concerns and subsequent removal

B Closure 1 Caution M No Advisory



The Next 100 Years:
Resiliency!

Continue Monitoring
Continue Treatments
Embrace New Technology
Think Outside the Box - Pools

Managing Lakes for Recreation is Expensive!



Discussion & Questions?

Jeesulivan
jsullivan@ebparks.org

abrey@ebparks.org
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