Working Towards a Sustainable Remediation
of Georgica Pond

Christopher J. Gobler, PhD
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Stony Brook University
School of Marine and
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Macroalgae blooms
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Blue-green algae and their toxins

Anatoxin-a — neurotoxin
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Real-time monitoring buoy rebuild
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Georgica Pond

Chart View Table View Site Information
GP_south
Site Id
40.934192 -72.22572
Latitude Longitude

Georgica Pond Buoy - The Gobler Lab of
Stony Brook University

Description

As part of The Georgica Pond Project, the
Gobler laboratory has installed a water
quality monitoring buoy in Georgica Pond.
This device is making continuous, real-time
measurements of key water quality
indicators that are instantly telemetered to
this web site.
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/An Investigation led by‘the Gobler Lab of Stony Brook University ¢

Georgica Pond

Chart View Table View Site Information
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Blue-Green Algae (ug/L)



Cut opened in spring, closed since April
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Salinity (PPT)
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Blue-green algae blooms
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Temperature (F)
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Blue-green algae blooms threat

when temperatures > 60F
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Chlorophyll a, extracted

EPA marine standard

EPA freshwater standard




Blue-green algae (ug/L)
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Blue green algae, buoy
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Blue-green algae, extracted

NYSDEC closure threshold

25

T
o
(@

LN
i

o
i

LN

(1/8n) ae8|e usais-an|g

| 3ny-[¢
| 3ny-{ ]
_ 3ny-/

L INM-1¢€
L IN[-$C
L IN(-L]

L INM-01

- |Nf-¢

L unr-9¢
L unr-61
L unf-z1
. unr-g

- AeN-6T
- AeIN-TT
AeiN-G1
| AeN-Q

| ABIN-T

0



Pigment (ug/L)

100

Algae communities, 2020
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Dissolved oxygen (mg/L)

Dissolved oxygen, 2019



Georgica Pond macroalgae

Macroalgae

macroalgal
bloom

regenerates

nutrients




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

FRIENDS OF
GEORGICA POND
FOUNDATION






The macroalgae — blue green algae connection, 2015




[a—
o
1

Dissolved Oxygen (mgL")
=

— O (N FEN (@) oo

Georgica Cove dissolved oxygen, 2020




ion for harvester

August 2020

1zat

Emergency author

4

granted by DEC




Start of blue-green algae bloom in
Georgica Cove?




Blue-green algae blooms, 2014-2020
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Summer dissolved oxygen minimum by year

DEC acute standard, 3.0 mg/L

Dissolved oxygen (mg/L)
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Summer dissolved oxygen minimum by year

Dissolved oxygen (mg/L)
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What is promoting algal blooms and
low oxygen in Georgica Pond?




Total concentration [ug/I]

Nutrients controlling blue-green algae
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Nitrogen loading model

Atmospheric
deposition

| Geese, swans
\ = —
I |

Sediment flux
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WASTEWATER PLAN
EXECUTIVE SUMMARY

“We are in a county that will no longer
allow our water quality crisis to go
unaddressed, but will come together
to Reclaim Our Water” '

Suffolk County Executive Steve Bellon
2014 State of the County

Released, September 2019; approved June 2020



Suffolk County Subwatershed
N-budget for Georgica Pond

Atmospheric

Atmospheric Deposition to Sewage Treatment
Deposition to Surface Water, Plant Discharge to
Subwatershed, 2.0% Surface Water,
6.9% 0.0%

0.0%

200 Year Aggregated Nitrogen Load Components - Existing Conditions




The Watershed

Materials from land enter our groundwater, become our drinking water,
and enterour surface waters.

Precipitation

Evaporation
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Suffolk County Subwatershed Nitrogen
reductions for Georgica Pond

Approach N reduction recommended

Gobler mass balance, cut 0
open two months 90 A)

Gobler mass balance, cut 0
open ten months 60 A)



Georgica Pond is priority #1 for
nitrogen load reductions

prioriy Rank
1 [ uees
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A fifty-year plan

Figure 31 Subwatersheds Wastewater Plan Conceptual Program Timeline

Phase Il

Gemmmssssssssssn  Phase | masssssssssssnl) ¢
+ Continue vol y upgrade incentive progi
= I/AOWTs for all new construction on vacant land and
« Establish Countywide Wastewater Management
(CWMD) District and Stable Recurring Revenue Source.
= Revisions for Appendix A modified sewage disposal

All parcels in Phase |1 to be upgraded by year 2054.

Phased implementation of policy triggers to accommodate industry and RME growth/readiness.

Targeted upgrades in all near shore 0-2 year contributing areas of surface water Priority Area Ranks 1, 2,3, 4.

Targeted upgrades in 2-25 (or 50) year contributing areas in surface water Priority Area Rank 1.

Targeted upgrades in groundwater Priority Area Rank 1.

Gemmssssssssmn Phase lll  s—

= All parcels in phase 11l to be upgraded by 2069.

= Targeted upgrades in 2-25 (or 50) year contributing areas
of surface water Priority Area Ranks 2, 3, 4.

= Targeted upgrades in groundwater Priority Area Rank 2.

systems Phase NIA Phase IIB Phase lIC Phase IID
Cumulative WWT Cumulative WWT Cumulative WWT Cumulative WWT Cumulative WWT Cumulative WWT
Installs: ~8,500 Installs: ~16,500 Installs: 88,800 Installs: 103,250 Installs: 218,000 Installs: 287,500
(~4,500 Retrofits) (~10,500 Retrofits) (73,800 Retrofits) (86,250 Retrofits) (186,000 Retrofits) (252,500 Retrofits)
(~4,000 New) (6,000 New) {15,000 New) (17,000 New) (32,000 New) (45,000 New)
« Estimated ~500 installs 2,000 installz «——48,000 installs per year ~6,750 installs peryear ~7250installs per year ~7,650 installs >l< 5,500 installs per year
(estimated bazed on existing (1,000 retrofits) (3.000 Retrofits) (5.750 Retrofits) (6.250 Retrofits) (6,650 Retrofitz) (4,500 Retrofitz)
install rates; voluntary only) (1.000 New Construction) (1,000 New Construction (1.000 New Construction) (1,000 New Construction) (1,000 New Construction) (1,000 New Construction)

2019 2020

Baseline Bam 2024
County/NYS SIP 4+ New Construction Baseline

and Town CPF (Vacant Lots and + New Construction

for Voluntary

New Additions

Upgrades + Revisions to
$12 Million Per Appendix A of the
Year Construction
Standards
$20 Million Per Year

+ Targeted Upgrades at
Failure 0-2 year
Contributing Area
+ GW Priority Rank 1
$56 Million Per Year

2026 2037
Basef_me Baseline
+ New Construction + New Construction
+ Targeted Upgrades at Failure +Ta.rgeted Upgrades at
0-2 year Contributing A Fahnafd?ropeﬂy
+GW Priority Rank 1 Transfer in 0-2 year
+ Property Transfer in 0-2 year cmmm Area
+ GW Priority Rank 1

+ GW Priority Rank 1
$58 Million Per Year

+ Failure in Surface Water

Priority Rank 1
$68 Million Per Year

2039
Baseline
+ New Construction
+ Targeted Upgrades at Failure
and Property Transfer in 0-2
year Contributing Area
+ Failure in SW Priority Rank 1
+ GW Priority Rank 1
+ Property Transfer in SW
Priority Rank 1
$68 Million Per Year

2054 2069

Phase Il Complete Phase Ill Complete
Begin Phase Il Begin Phase IV
Continue Baseline Continue Baseline
+ New Construction/ + New Construction/
New Addition Mandate New Addition Mandate

+ Targeted Upgrades at
Failure and Property Transfer
for SW Priority Ranks 2-4 in 2-

25/50 year Contributin

Areas
+ GW Priority Rank 2
$46 Million Per Year

+ Targeted Upgrades at
Failure and Property
Transfer for Remaining
130,000 Parcels

Countywide




Long Island household wastewater system
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PROVISIONALLY APPROVED I/A OWTS: Reduce N below 19 mg/L

Norweco
Hydrokinetic

System

The system has five main functional parts:

1. Septic tank

2. Biotube® eMluent filter

3. Textie sheets

4. Recirculating section of tank (with Biotube pump vault)

5. Discharge section of taak (with discharge pum in flow inducer)
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Norweco
Orenco Advantex AX-RT Singlair TNT



Q\\\w Stony Brook University

The New York State Center for
Clean Water Technology:
Innovating solutions to protect our
most vital resource

Director, Dr. Chris Gobler

FAR
BEYOND 45



Nitrogen Removing Biofilters (NRB)

Provisional approval
anticipatedin 2021.

Lignocellulose = wood, chips

~
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Carbon source to promote denitrification
46
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Removal of drugs and pharmaceuticals,
Massachusetts Test Center

Removal
LINED LINED [Channel Influent
Channel Influent  Septic Tank Effluent  Effluent To Effluent

(ng/L) (ng/L) (ng/L) (%)
Acetaminophen 67,000 56,000 <MDL (75) >99
Atenolol 380 250 21 94
Caffeine 65,000 38,000 <MDL (69) >99
Cotinine 1,300 1,800 <MDL (48) 96
DEET 5,100 2,500 54 99
Diltiazem <MDL (123) <MDL (43) <MDL (19) 84
Diphenhydramine 470 220 <MDL (23) 95
Metoprolol 350 280 27 92
Nicotine 1,700 1,100 <MDL (24) 99
Paraxanthine 30,000 9,300 <MDL (62) >99
Sulfamethoxazole 1,000 3,200 50 95
Trimethoprim 560 430 <MDL (21) 96

<MDL values are calculated using the MDL

Data courtesy of Tricia Clyde



Removal of 1,4-Dioxane, expected carcinogen, by NRBs

10.0
® Influent  ® Effluent O
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o 2.0 1 Newly
' proposed
» NYS drinking
water
0.0 - standard

Nov-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19 Jun-19

70% removal vs 10— 30% for sewage treatment plant and 0% for conventional septic systems

* Data courtesy of Drs. Arjun Venkatesan and Cheng-Shiuan Lee



Woodchip boxes as ‘polishing units’ for I/A
systems across Suffolk County, available now,
full price covered grant

Effluent from " {
Suffolk County 2 MAX
U
approved system, j PR v : - Effluent from NRB

~19 mgN /L e -~
gN/ l— , box,<3mgN /L
— ’ |
£ OPVC \_
PIPE (DR-35) T TR TR EEEE EE L R R e E e e L rr e rns i 4 @ PVC PIPE (DR-39)
INV, 21348 e e e et INV. 21324
. R e | e LA
v A aa T WOODCHIPS
-L T T &' OF PEASTONE
v
T‘ L] - ‘o 2 . 4
- 10 - PERFORATED

A/C PIPE

Designed by Dr. Stuart Waugh and Frank Russo, P.E.



Conclusions:

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

Harvesting macroalgae has been coincident with improved
conditions.

Algal blooms are promoted by excessive nitrogen.

Suffolk County’s 2020 Subwatersheds Study’s findings closely match
the 2015 study of Georgica Pond by Stony Brook University

Most of the nitrogen entering Georgica Pond comes from
wastewater.

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

Long-term, significantly improved water quality can occurin < 10
years if rapid action is taken now.



