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Macroalgae blooms




Blue-green algal / cyanobacterial blooms




Freshwater cyanobacteria and their toxins

Anatoxin-a — neurotoxin
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A Toxic Blue-Green Algae Bloom Has Killed 4 Dogs In
Texas’ Lady Bird Lake This Summer

Special to the Herald Aug 13, 2019 Updated Aug 13, 2019

3 NC dogs die following swim in pond with blue-
green algae

Colorado dog suspected of dying from BY AUGUST 12, 2019 11.01 AM
blue-green algae after swimming in pond

ABCI11 reports that three dogs died after swimming in a Wilmington, NC pond containing blue-

| green algae.

SIGN IN REGISTER

popular metro Atlanta lake

By: Audrey Washington

= Updated: Aug 12, 2019 - 6:41 PM




ildlife

=
(-
®
-
s
(q8]
()
O

4

Low oxygen




?

- n .. ."..x. 1
R R
i A

iy . ¥

'y
& e

d
=
®)

a
©

4
e
®)
)

O
ao

=

‘s a

hat




s ————

e s Overmevw | o

- Observations for 2019
R ,{*
+ Harvesting'macroalgae, long term trends

| - Aquat'ic'fllife 1 Georgica Pond




Record setting cut opening: Oct 2018 — July 2019




Salinity, 2019
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Blue green algae, 2019
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Dissolved oxygen (mg/L)

Dissolved oxygen, 2019
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Georgica Pond macroalgae

Macroalgae
bloom

Collapsing
macroalgal
bloom
regenerates
nutrients




2016 - 2018: NYSDEC permitted
harvesting of macroalgae funded by FOGP

FRIENDS OF
GEORGICA POND
FOUNDATION
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Macroalgal harvest, 2018

Daily harvest June - September: >90,000
Ibs of macroalgae removed (32000 - 55,000
lbs in 2016 - 2017)

20% of summer N and P load (lower in years
prior)

Did it make a difference?




Dissolved Oxygen (mg L)

Dissolved oxygen, 2018
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Dissolved oxygen (mg/L)

Dissolved oxygen, 2019
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Dissolved oxygen minimum (mg/L)

Dissolved oxygen minimum by year

2013 2014 2015 2016 2017 2018 2019



Dissolved oxygen minimum (mg/L)

Dissolved oxygen minimum by year

Harvester used
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Blue-green algae blooms

B Maximum O Mean

Statistically significant trend, P<0.05

NYSDEC standard

2014 2015 2016 2017 2018 2019



WHAT LIVES IN GEORGICA POND?
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Rainwater killifish

nudibranch

Not shown:

Grass Shrimp

Gamarid Amphipod
Polychaete Worm

Minute Hydrobia

Isopod

Caddisfly Larve and Pupae
Damselfly Nymphs
Snapping turtle




Pathogenic bacteria
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Enterococcus bacteria, Georgica Cove,

Talmage Creek, Surfrider data

NYSDOH
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Microbial Source Tracking

e |dentify the source of fecal pollution in a watershed
* Provides basis for management strategies and efficient resource allocation

Fecal Bacteria: Target Host Organisms:
Bacteroides
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Ruminant

Birds Human Dog
Genetic Markers:
Fluorescent Probe
Bacterial DNA I
Dye
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Georgica Pond with sampling sites in Talmage Creek, Seabury
Creek, Jones Creek, and Georgica Cove.
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Relative abundances, 2017
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Percent of Total

Microbial source tracking, 2018

» GFD (Bird) ® BacCan-UCD (Dog) ®m HF183 (human) BacR (Ruminant)
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Digital PCR v plated Enterococcus bacteria
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Route 27 rest area, draining to
Talmage Creek

Plan to reroute run-off in progress



Georgica Cove, Cove Hollow Road

Town of East Hampton study in progress



Oysters

2000 4000 6000 8000 Feet




Bivalves are ‘Ecosystem Engineers’

3 Bivalves are filter feeders, and
when in large numbers can:

— Control phytoplankton
abundance

— Reduce harmful algal blooms
— Improve water clarity




Oyster experiments, surveys

* North, central, and south
e Growth

e Survival

e Filtration
e Reproduction

e Disease

e Survey of indigenous population



http://www.shellfish.uga.edu/researchaquaconstr.htm

Oyster grow-out, southern site




What is promoting (micro- and macro)
algal blooms in Georgica Pond?




Total concentration [ug/I]

Nutrients controlling blue-green algae
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03% 2,800 kg N
43,600 kg N . .
reduction in
N needed
Groundwater flow
Sediment
USEPA standard

0.45 mgN/L




Record setting cut opening: Oct 2018 — July 2019

The East Hampton Town Trustees closed the pond from March 5-28 for dredging purposes




Groundwater flow
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Nitrogen loading model

Atmospheric
deposition

‘; Geese, swans
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Sediment flux




Long Island household wastewater system

Leaching

Pool Septic Tank
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SANITARY CODE ARTICLE 19

MANAGEMENT OF
INNOVATIVE AND
ALTERNATIVE ONSITE
WASTEWATER TREATMENT
SYSTEMS

Bill signing August 10, 2016



PROVISIONALLY APPROVED I/A OWTS: Reduce N below 19 mg/L

Hydro-Action Fuji Clean

System Norweco

Singlair TNT

The systom has five main fanctienal parts:

1. Seplic taak

2. Biotube® efflues filter

3 Tentle chevln

4. Reciroulating section of tank {with Biglube pomp vaull)

5. Diseharge soctin of tuak (with dscharge powe in Aow inducar)

Norweco Orenco Advantex AX-RT
Hydrokinetic



Watershed -

Materials on land eventually enter our groundwater and surface water.
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Conclusions:

Georgica Pond suffers from algal blooms, blue-green algae, low
oxygen, and fish Kkills.

Harvesting macroalgae has been coincident with improved
conditions.

Stormwater run-off are delivering pathogenic bacteria from small
mammals and birds into Georgica Pond.

Algal blooms are promoted by excessive nitrogen.
Most of the nitrogen entering Georgica Pond comes from wastewater.

Improving the removal of nitrogen from wastewater is the central
long term solution.

Long-term, significantly improved water quality can occur in < 10
years if actions are taken now.
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