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_Jmpact?
Nutrlent Gycle

| Fish (Lake Trout)
Bacterial " &
Decomposition Other Organisms

) Lake Trout (Salvalinus namaycush)
Dead Organic Matter

Sediments



Agricultural Fertilizers

Animal Feedlots Human Impii—

Wastewater Nutrients |
On-Site Systems Nutrlent Cycle

Streams, Rain _. =)
Dlssolved Nutrients

Outlet

Soil Particulate
Organic Matter
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— Event vs Baseflow Loads
— Non Point Sources

HOBO Data Logger
Measure Stage
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Dutch Hollow Brook 2021 Dutch Hollow Brook - Rt 38A
. Rainfall Event Stage & Precipitation

Stage (cm) & Precipitation (mm)
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SRZALONGIM SEcchi Depths
BRIt Chua/LL Chlerophyll-a
SRIBEi0 24 ug/lL T Phosphate
— Phosprlorus Higliide
- Dimnensiong — le/el[AFE
=== 18 km long
=901 km max width
— —0.78 km?3
- — 51_m max depth
— 17:1 Drainage/Lake Area
® [argest of 11 Finger Lakes

® | argest lributaries

— Dutch Hollow Brook (15%)

— Owasco Inlet (57%)




Shieam Segment Analysis:
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Fhosphate {SRP, kg/day, P)

Dutch Hollow

Flux = Concentration x Discharge
mass/time = mass/volume x volume/time

Flux Required for Loads
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Wastewater Treatment Facility

TP Effluent
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Mean TP Load (kg/day)
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Mean TP Load (mtons/year)

Owasco Watershed
Sample Sites
2016
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http://cfpub.epa.gov/dmr/facility_search.cfm
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o Sharp Rlse In Stage (~1 m)
e More Gradual Decline

® [ncrease in
— Discharge

— Nutrients, esp. TP & SRP

e \jtrates
— Event & Groundwater Sources

— Suspended Sediments
— Flux (Discharge x Nutrient Conc.)
® Proportional Change

— Season
mmmmmmmmmmmmmmmm — Saturation
;§3%%%%““‘°“3’:Q:Q — Duration
' — Intensity
® Event Lasts a Few Days



38A 2017 Total Phosphate Flux
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Sharp Rise in Stage (~1 m)
® More Gradual Decline

® [ncrease in
— Discharge
— Nutrients, esp. TP & SRP

e Nitrates
— Event & Groundwater Sources

— Suspended Sediments
— Flux (Discharge x Nutrient Conc.)

® Proportional Change
— Season

- : — Saturation

~~~~~~ — Duration

— Intensity

® FEvent Lasts a Few Days

Stage (cm) & Precipitation (mm)
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TP (ugiL, P)
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Np -'ent &Sediment Leads o

- = Year TSS kg/day TP kg/day
A EVENTS (Event %) (Event %)

s "'I' 2011 8,730 (99) 2.7 (90)
SIS ASE
el = oYY 2012 2,410 (95) 1.9 (59)
e : 2013 7,550 (98 4.4 (90
PREIECIpitation Variable L i
050 t0) Lake Proportional [ PNV, Sl )
= 2015 36,600 (99) 3.7 (99)
Field Season Precipitation @ Ithaca Airport
2011-2021 2016 7,500 (99) 1.4 (97)
: 2017 14,800 (99) 2.2 (92)
E 180
S 1w 2018 3,300 (97) 2.1 (91)
g Norma 2019 25,000 (99) 2.4 (97)
2020 8,500 (99) 1.0 (93)
2021 27,700 (99) 4.7 (95)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021



Data from NE CLIMGO 2, Comell Lt
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Aug 18 & 19, 2021 Rainfall
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Amespheric Rivers Provide

MBisture Source — Climate A

fﬁ o Integrative Vapor
e=—lransport (IVT)-show
Atmospheric River

Moisture From Gulf & on LS S S S NG
Atlantic to Northeast ‘ ‘

Global Warming?

Metz, et al., in press.
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Before 2016
Inputs >> Outputs

2016 - 2020

= Inputs ~ Outputs

Were Remediation Efforts

Working?

§ HOWEVER, Water Quality

in Lake
LACKED Improvement!

2021

Inputs >> Outputs
8/18 Event > 50% Load!

Phosphorus
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Atmospheric

Stream Input

—3= Owasco Lake —Fp=

Outlet Output

Sediment *Asian Clams?

Phosphorus Estimated Inputs & Outputs
Est Flood Values 2021

M
wu

)
L
=

** Use Est Flood Fluxes

e
o

| | Wet

Wet
Wet

=
w
I

Dry

SWAT Model predictions
are ~10 mtons/yr)

=
(=]
I

Annual Load (mtons/year, P)
w

all

o

7
2014
__N

2011
2012
2013
2015
2016
2017
2018
2018
2020

2021
Mean



EadS Dy Source

Phosphorus Estimated Inputs by Source
Est Flood Values 2021

95 , Atmosphere

Other Tribs (25% watershed) ** Use Est Flood Fluxes
20 Dutch Hollow (15% watershed) -

Owasco Inlet (60% watershed)

Shoreline Septic Systems
MWWTF
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JP. |l oads:

Total Phosphorus Loads

Developed Land,... _\

Land Use Map

Forested ———
Land, 6%

Owasco Land Use

Land Use (%)

Cultivated
/ Crops, 53%

Pasture/Hay,
36%

Dutch Hollow Owasco Inlet  Mill Creek Hemlock Direct
Brook Headwaters Creek Drainage

uuuuuuuuu

OAgriculture MForest M Developed

||||||

Watershed-Scale model used
to simulate the quantity and
quality of water, and predict
impact of land use, land
management practices &
climate. Soil erosion control.

Q > TP Loads On Per Acre Basis:
ks Agricultural Land >> Forests



Remediation Strategies:

e \Winter Cover Crops
e Nutrient Management Plans
e Restrict Manure & Fertilizer Use

If followed:

Dutch Hollow Owasco Inlet  Mill Creek Hemlock
Brook Headwaters Creek

irect
Jrainage O -
Cover Crops ONutrient Management Plans ORestrict Manure & Fertilizer nJ ; 0 /O P I 2 ‘ d u Ctl O n S



Hewite Curtail
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— ;3;’1‘ ps Waste Water Treatment?

‘Remove P. from Animal Wastes before Spreading
s Veness Bk Turbidity

S ;{fr S1@E Ditches & Drainage Tile
s — ‘Especially Farm Field Drain Tiles —
;‘.—‘:'3‘-“%1.:',. — Source SRP
= Stream Bank Erosion —
"8 Bjoreactors -
— Removes & Recovers P -

e Complete 9E (Watershed) Plan
— Critical for Remediation Funding
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Joe Leonardi, by permission



@ther Long Term Datasets
Slifgcice \\V aterMiempeErattires

25 Years Seneca Surface (2m) Water Temperatures
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Spark-for-HABs?
Global Warming?

Average Temperature, 0 to 2m (°C)
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Other Long Term Datasetsys: =
BB DISK Depths '
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Fewer Mussels &/or Nutrient Loading

1\7Iussels7
Nutrient-Loading?

Depth (m)
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Lake Trout (Salvalinus nhamaycush)
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B/ Zebra

& Fish (Lalgle Trout)
| Decomposition |
- > Quaggas Other Organisms

Dead Organic Matter

Concentrates Nutrients in Mussel Biomass!



Lake Trout (Salvalinus nhamaycush)

= — Zebra .
& Fish (Lalgle Trout)
= | Decomposition uaggas |

= - U299 Other Organisms

Nearshohunt

Dead Organic Matter e TP

Concentrates Organics/Nutrients to Nearshore Rgglons'“";_._,, s

/*L

Macrophytes & HABs along Shoreline s R Y SO
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Lake Trout (Salvalinus namaycush)

= jougnt... R i
S5 POSitiVEFEed haclam

HABs

Diversion

Dead Organic Matter

Concentrates Even More Organics/Nutrients to Nearshore Regions!
More HABs Events along Shoreline
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