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Weekly Lake Surveys
Buoy Deployment
Dockside Sensors,~-

nitoring

nltorlng Lake Water Quality
eased to Weekly Surveys, May — Oct, Two Sites

— Cay
gream Monltorlng by OLWA Volunteers =2
== .S tream Monitoring (2x Month, Grab Sample & Dlscharge ~RH

—

— » Dutch Hollow, Long Pt, Sucker, Veness, & 3 Sites Owasco Inlet
= Analyses at Certified Lab, Upstate Freshwater Institute

® Buoy & Dockside Sensor Arrays
Deployment WQ & Air Monitoring Buoy, April - Nov :
Weather, Water Temperature & Photos at 4 Dock Sites, Aug-Oct
Mesocosms, Macrophytes, Sediment Nutrient, Mussel Surveys

Spectral Information of Cyanobacteria




Rain: A near “Normal” Year——me
: - When Wet...
[pact on Water Quality?

Seasonal Precipitation @ Ithaca Airport 2022 was ~70% of Normal
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Rainfall Distribution — Variable,
OCalized & Intense

Aug 18 & 19, 2021 Ralnfall
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mospheric Rivers Provide Extra
disture Source — Climate Change
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Nuisient Sources - Streams
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: | e Veness Cr & Sucker Cr
£ Measured Lake Levels
i Otherwise HyFi records
looked sound

Single Velocity Measurement
Tentative for Discharge

Owasco Inlet HyFi Data
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Veé;"f’ i "‘ ... Owasco Watershed
= 4 2022 Stream Sites
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... Owasco Watershed
2022 Stream Sites

Phosphorus vs LULC
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leled SE Plan SWAT Model Results
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Land Use in Selected Basins
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Phosphorus
Budget

- Phosphorus Budget
BERRPEST Decade

\NO | _ ad - + Owasco Lake+

Outlet Output

Atmospheric
Input

Sediment

fAsian Clams?
Output

Before 2016
Inputs >> Outputs

2016 - 2020

2 Inputs ~ Outputs
Were Remediation Efforts
= Working?
HOWEVER, Disappointed
Lake Water Quality
LACKED Improvement!

2021

Inputs >> Outputs
8/18 Event > 50% Load!
Future Climate?

Phosphorus Estimated Inputs & Outputs
Est Flood Values 2021
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Dads by Source

Phosphorus Estimated Inputs by Source
Est Flood Values 2021

Atmosphere
25 / P
e / ** Use Est Flood Fluxes
= 20 o
-4 _¥// Owasco Inlet (60% watershed)
~
172
c 15
S / MWWTF
= B ___ 1,000 Geese
— 10 365 Days/Year
g
: o o o o
5 I I . 5 5
5 ih BREEERE
g 0 — = || || || - - | | 1 |—
< 4 o 9 S 9 2 3 8 2 & s 5 5
o o o o o o o o o o -y o =
o~ ~ ~ ~ o~ o~ o~ ~ ~ ~ ~ £ 5
o = @)
™~ ©
@ 3
= o]
=
B Muni WWTF M Est Shoreline Septic @ Owasco Inlet Dutch Hollow

Other Tribs m Atmosphere B Mean Output




Rain’s Impact on Streams

Total Phosphates
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Annual Max Chloro vs Max Daily Rain

Owasco 1-12 m Average Fluorescence, 2014-22
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Plan SWAT Model

g fold TP Reductlon
ategies

Phosphate Reductions Th ree Critical
| M e | Remediation Strategies:

= X 60 17.2
= 19

- MR 2l © Winter Cover Crops
: o0 | e e Nutrient Management Plans
® Restrict Manure & Fertilizer Use

& 30
10 237
Brook Headwaters Creek Drainage 0 -
adelViy 0 eductions
OCover Crops ONutrient Management Plans ORestrict Manure & Fertilizer
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RISIEELE from Roadside Ditches & Drajhage Tiles

Oad |de Ditches & Drainage™Tie Owasco Inlet Turbidity Plume
v nquantlﬁed Importance in Owasco Watershed

f'j_lterature Suggests Important Source Veness Bk Turbidity
| — Some studies suggest otherwise
~———— Time to Reduce Debate

— Roadside Ditches & Drainage Tile Example Remegdiations
® Phosphorus Binding at Drain Tile Outlets R
® Hydro-seed & Catch Basins along Roadside Ditches N | 2!

— Bioreactors o RS
® Removes & Recovers P 7Y

— =

Joe Leonardi, by permission




L X%

Owasco Lake
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Season Issues -

2quired Repairs to Buoy~FIoats

2 4
-

Patched Round Holes Found in Float Top
If noticed in future — let FLI know. Hate to lose $150,000
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dissolved oxygen

i At Thermocline
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i At Lake Floor

depth (m)
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data source: ysixylem_logger@owasco

o, Dissolved Oxygen
dissolved oxygen (mgiL) depletion from bacterial

temperature

o decomposition of algal
#3 matter and other

_ i o organics

E 3] 70

S 8 &M Uses Dissolved Oxygen
8 "8 Releases Nutrients
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temperature (C)

data source: ysixylem_logger@owasco




face Water Temperatures
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Cyanobacteria blooms.... .
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Owasco Lake Annual Secchi Depths SRS

7] O M~ 0 (=2} o i o on < ) O M~ o0 (=3} o — o~

o o= = o L) i - L) i - o — L i oN oN oN

o o o o o o o o o o o o=} o o o o o o

(o] o oN (o] o o (o] o~ o o o~ oN o o~ oN o o (9]
Eutropic

LA

Depth (m)
O 00 ~ ()} o ~ w N = o




Owasco Annual Surface Total Phosphate

DEC TP Impaired

Threshold 20 ug/L

QC-SLAP Annual Means

TP (ug/L, P)
S

Trophic Status (Mesotrophic)

Secchi Depths — 3.7 m Mesotrophic
Nitrate — 0.7 mg/L Oligotrophic

Total Phosphate — 13.3 ug/L Mesotrop
Chlorophyll a — 3.8 ng/L Oligotrophic
Oxygen — 20% Saturation Mesotrophi

Chlcrophyll-a (ug/L)
O = N W b U N 0w O

Phosphate = 13.3 ug/L

Similar:-

P:N Ratio = 1:1,000 (mass)
P: Limiting Nutrient
Near Normal Year

Owasco Annual Surface Chlorophyll-a

DEC Chlorophyll
Potable Water Limits
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2005 - 2022 Annual Mean Plankton Counts in Owasco Lake
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2017 - 2022 Owasco Offshore Surface Grab Fluoroprobe Data
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— | 1 (%) \_3022 Sample Sites

Monitoring Effort

geather Station
1d Speed & Direction
Si nllght
EOmatic Camera

= Confirm HABs Events
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® Mesocosm Analyses
e Macrophyte Surveys
® Drone Su rveys N Martin Site Setup
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Wind Speed - Owasco Lake
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Wind Direction - Seneca Lake
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Wind Direction - Owasco Lake
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Liberate Nutrients & HABs form Rotting Macrophytes




Water Temperature - Owasco Lake
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Rain - Owasco Lake

Rain - Seneca Lake
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Annual Mean BGA Concentration
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Macrophyte Biomass by Site & Species

O Brittle Naiad

M@ Naiads

@ Slender Naiad

M Southern Naiad
M Sago Pondweed
o Starry Pondweed
O Curly Pondweed
OChara

OSmall Pondweed
O Eurasian Watermilfg
O Flat pondweed
@ Pondweed
OEelgrass

Sufficient Biomass to Supply HABs Along Shoreline

More Shallow Water along Northern Shorelines
Dominant Winds blow Rotting Macrophytes towards North & East Shores

Owasco Lake




S .
Remediation

rshore Bubblers, Ultrasonic Sound, Mats?
| ffectlve when Tested in Owasco Lake

'ER use Herbicides
wasco Is Water Supply for over 45,000 People

emove/Harvest Nearshore Organic Matter
: *".:_— Macrophytes
- — BGA Blooms

— If NOT Harvested, When Die

® Bacterial Decomposition
® Releases Nutrients to Nearshore Area

— Zebra/Quagga Mussels & Asian Clams
® Reduce Nutrient Loading to Lake!
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