Cayuga Lake Water Quality

Total Maximum Daily Load




Outline

* Protection and/or restoration of waterbodies
* Identifying problems
* [ntroduction to TMDLs
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All waterbodies are classified for best use

« 6 NYCRR Part 701provides for the Classifications of Surface
Waters and Groundwaters

« Waterbody classification denotes the waters best use
— suitable for fish propagation
— public water supply
— primary and secondary
contact recreation




Water quality standards protect the best use
of a waterbody
» 6 NYCRR Parts 700 — 706

« Part 703: Surface Water and Groundwater Quality Standards
and Groundwater Effluent Limitations

« TOGS 1.1.1 Ambient Water Quality Standards and Guidance
Values and Groundwater Effluent Limitations Water Quality
Standards(WQS)

 Narrative or numeric




New York State narrative water quality
standard for phosphorus:

“None in amounts that will
result in growths of algae,
weeds and slimes that will
impair the waters for their best
usages.”
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Assessing best uses

* Rotating Integrated Basin Study (RIBS)

« Establish baseline conditions for use in measuring the
effectiveness of site-specific restoration and protection
activities

 Inventory of waterbodies & priority waterbodies list (WI/PWL)

Department of
Environmental
Conserva tion

f NEW YORK
STATE OF
OPPORTUNITY




What if a waterbody is not meeting its best
use?

1972 Clean Water Act Background & Purpose

« Cornerstone of surface water quality protection in the U.S.

« (Goal is to protect, restore, and maintain the chemical,
physical, and biological integrity of the nation’s waters so that
they can support “the protection and propagation of fish,
shellfish, and wildlife and recreation in and on the water.”




TMDLs: required by the Clean Water Act for
restoration

Section 303d of the CWA requires states to develop a list
of impaired waters.




Why waterbodies are on the 303d list

* Fish consumption advisories
* Closed shellfishing areas
* Public bathing beach closures
« Sampling results:
- High nutrient levels
- Turbidity
- High toxic levels in sediment




What if a waterbody IS meeting its best
use?
« TMDLs can also be used for protection

* Priority for protection is focused on drinking water supplies
for protection of human health




How are waterbodies prioritized—303(d) &
beyond?

DEC developed a strategy to prioritize waterbodies listed on the
303(d):

1. ldentified pollutants of concern—nutrients & pathogens

2. ldentified priority uses (impaired or unimpaired)--PUBLIC

3. Scored & ranked waterbodies based on water quality data,
public health & access, public interest, ecological importance

4. Developed list of waterbodies for TMDL or alternative plans




Section 303(d) of the Clean Water Act

Waterbodies on the Section 303(d) list require development of
a TMDL or some other clean water plan.

The list is updated every 2 years and open for public comment.




Understanding TMDLs

When a waterbody doesn’t Solids/Sediment
meet Water Quality Standards . Total Phosphorus
(WQS) a study (TMDL report)
Is developed that defines the
ability of the waterbody to
absorb a pollutant and still
meet WQS.

Dissolved Oxygen
Biota/Flow
E. coli bacteria
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Eutrophication in Lakes
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TMDL = Clean Water Plan

+ |dentifies the sources of pollutant(s)

* Defines ability of waterbody to absorb a pollutant and still
meet WQS.

* Assigns reductions to each source.
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What are clean water plans?

« \Watershed-based approach to that outlines a strategy to
improve water quality.

« TMDLs, 9E Plans
* These plans document the:
= Pollutant sources and loads
= Allowable pollutant level
= Actions that will improve
water quality

Department of
Environmental
Conserva tion

f NEW YORK
STATE OF
OPPORTUNITY




Understanding TMDLs

Account for pollutant sources
» Point sources/SPDES permits
= Agriculture
* Urban lands
* Onsite wastewater treatment
(septic) systems
* Internal load
* Natural background
Determine maximum load
* Endpoint
» Watershed & water quality models
» Specify allocations & reductions
* Implementation plan to meet endpoint g;w

TUNITY
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Requirements of a Total Maximum Daily
Load (TMDL)

1. Identification of the applicable water quality standard
2. ldentify pollutant sources and quantify loads

3. Determination of the loading capacity or assimilative
capacity

4. Distribution of the loading capacity between the load
allocation (LA) and the waste load allocation (WLA)

5. Establishment of a margin of safety (MOS)
6. Consideration of seasonal variations




New York waterbodies & TMDLs

e 7,600 lakes and ponds

« 70,000 streams and rivers

« Over 200 waterbody segments require TMDL
(79 for phosphorus)




NY TMDL Experience

* Broad experience with nutrient TMDLs and watershed
iImplementation plans

* Long Island Sound, Lake Champlain (multi-state)
= NYC Catskill water supply (rural)

= NYC East of Hudson (urban)

* Onondaga Lake (revised 2012)

= Small lakes (Palmer Lake, Bear Lake, Little Sodus Bay,
etc...)

= http://www.dec.ny.gov/chemical/23835.html




When does DEC place a waterbody on the
303 d list for Phosphorus?

* Monitoring data greater than 20 ug/L

* Chlorophyll a 10-15 ug/L

 Clarity (secchi disc) <1.2 meters

* Biological Assessment—aquatic insect community




Why 20 ug/L?

« Shoreline algae bloom frequency increases with increasing nutrient levels
* Impacts lake ecosystem—reduces light and oxygen that impact fish and
aquatic insects
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Chlorophyll criteria connects to TP (stressor)
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Sources of Phosphorus:

» Waste Water Treatment Plants / Point Sources
« Septic systems
» Groundwater
» Stormwater runoff from:
- developed land,
- fertilizer use,
- forest,
- agriculture
* Internal processes
« Streambank erosion
» Re-suspension of lake sediments é;w
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Information needed to develop a TMDL

« Land uses in watershed (e.g. Urban, Forest, Agricultural,
Wetland)

» Water quality sampling data

* Number of residential on-site septic systems / wastewater
treatment plants

« Rainfall data
» Land topography and soils data
« Lake and tributary characteristics
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Phosphorus in stormwater runoff from all land
uses in the watershed drain into the waterbody.
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Stormwater

Stormwater from developed land can
contain higher concentrations of
phosphorus due to phosphorus
fertilizer application, pet waste, as well
as sediment from roofs, driveways and
roads.
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Agriculture

Runoff from agricultural land can contain higher
concentrations of phosphorus due to manure and
phosphorus fertilizer application, as well as sediment from

field erosion.
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Writing the TMDL

« (Calculate Phosphorus load
entering the lake

 |dentify sources
(stormwater, ag, WWTP,
septic, etc)

« Calculate total maximum
daily load for waterbody

* Assign maximum allowable
load to each source

* Implementation plan
* Public review & comment
* Final approval by EPA gbw
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Models

Models estimate loads, loading capacity and reductions needed
to meet a target goal or water quality standard.

Why are models needed?

Models are used to understand, test, perturb, or control some
system of interest. Models are used because they are simpler,
faster, less expensive than analyzing the real system, or
because some questions cannot be answered by looking at the
real systems (predict future conditions).
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Distribution of the Loading Capacity

 Distribution of the loading capacity between the Load
Allocation (LA) and the Waste Load Allocation (WLA)

 Before we can distribute the loads, we need to know where
the loads are coming from and what the current loading is!

TMDL =2 WLA+ 2 LA+ MOS
- TMDL = Total Maximum Daily Load
- WLA = Waste Load Allocation (think point source, regulated)
- LA = Load Allocation (think non-point source, unregulated)
-MOS = Margin of Safety




Consideration of Seasonal Variations

* Did the preliminary data show that there are any seasonal
variations that need to be considered?

 How would you take seasonal variations into account?
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Distribution between the loads

 How much can we reduce the (regulated) point source load?

« If a 42% reduction of the total load is needed, is it
technically feasible to reduce the point source load by
42%"7?

« Can the point source load be reduced by greater than 42% to
achieve reductions that would otherwise need to come from
the nonpoint source?

 How much can we reduce the (unregulated) NPS load?
« What is a reasonable reduction from the NPS load?
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Watershed modeling: practical load

reduction scenarios for phosphorus
« Developed land: 0-20%

« Forest: no reduction
 Agricultural land: 0-60%
« Septic load: 0-100%

* Point source: effluent limits should consider technology
capabilities (0.05, 0.2, 0.8,0.1, 1.0 mg/L TP)




Public participation

* Initial meeting to gather local data (know sources,
geology/morphology, wildlife)

* Post modeling and implementation options

= Verify assumptions

= Feedback on sources and potential controls
* Public comment period

= Becomes part of final TMDL

Department of
Environmental
Conserva tion

f NEW YORK
STATE OF
OPPORTUNITY




What are resident concerns about Cayuga
Lake?

 How is the lake used?
* What are the problems?

 Are some areas worse than
others?

* Review of the lake
management plan?

« What are goals for the lake?




TMDL Review Process

The draft TMDL is reviewed by
stakeholders during a public
comment period. The TMDL is
then revised and submitted to
EPA for approval.
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TMDL Implementation

TMDLs include an implementation plan to restore water body
and eventually meet water quality standards.

Implementation may be achieved through regulatory programs
such as SPDES Permits and other nonpoint source controls.
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Some Phosphorus Reduction Options:

» Agricultural BMPs
« Septic System repairs

« Sewer the lake community
properties

* Point source discharge
reductions

« Waterbody Buffers

« MS4 & Construction Permit
enforcement

 Fertilizer Law enforcement




Aquatic Plant Management

* Plant harvesting
* Hydroraking

« Benthic Barriers
* Grass Carp

* Herbicides




Post TMDL

* Implementation
* Immediate controls where possible
= |ong term actions as needed
* |ncreased potential for funding
* Monitoring—a combination of programs
= NYSDEC (Lake Classification Inventory)

= QOption to be considered—Citizens Statewide Lake
Assessment Program (CSLAP)?

* Finger Lakes Institute?
= Other
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Thank You
» Jackie Lendrum Connect with us:
« Research Scientist Facebook: www.facebook.com/NYSDEC

Twitter: twitter.com/NYSDEC

* Jacqueline.Lendrum@dec.ny.gov Flickr: www.flickr.com/photos/nysdec

* (518) 402-8165
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