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SUMMARY 
Pursuant to 33 U.S.C. Section 1313(d), Section 303(d) of the Clean Water Act (CWA), states are 

required to develop a Total Maximum Daily Load (TMDL) for a waterbody/segment that does not 

meet the water quality standard for a pollutant.   

“The TMDL establishes a target for total load of [a] pollutant the water body can assimilate and 

allocates the load to point sources (called the wasteload allocation [or WLA]) and nonpoint sources 

(called the load allocation [or LA]). The margin of safety takes into account the uncertainty between 

the model and the actual environment. Data and information such as land use, water quality 

monitoring results, modeling techniques, calculation methods and other relevant evidence are 

included in the TMDL.”  https://www.epa.gov/tmdl/developing-total-maximum-daily-loads-tmdls. 

Protection TMDLs may be established where water quality standards are being met in the particular 

waterbody segment(s), but maintaining good water quality in the particular segment(s) will assist 

with achievement of water quality standards in other portions of the waterbody in accordance with 

EPA guidance (https://www.epa.gov/sites/default/files/2015-

07/documents/vision_303d_program_dec_2013.pdf).   

In coordination with the United States Environmental Protection Agency (USEPA), the New York 

State Department of Environmental Conservation (NYSDEC) utilized a whole watershed approach 

to develop the Cayuga Lake TMDL for total phosphorus (TP) to address the 303(d) listed Southern 

End of Cayuga Lake (https://www.dec.ny.gov/docs/water_pdf/section303d2018.pdf). As data 

analyses and published research have shown, the water quality in the impaired Southern End of the 

lake is influenced, not only by local TP inputs, but watershed-wide nonpoint and point source inputs, 

driven by lake circulation patterns and mixing. Therefore, to ensure water quality standard attainment 

in the impaired Southern End, a watershed wide TP TMDL was developed for Cayuga Lake. The 

TMDL is comprised of four interrelated sub-parts, aligning with each of the four regulatory 

segments, which address TP sources from the Cayuga Lake watershed to: (1) address the impairment 

listing in the Southern End of the lake and (2) be protective of lake water quality, overall. The four 

sub-parts address the impaired 303(d) listed Southern End segment (0705-0040) and the remaining 

three segments of the lake: Main Lake, Mid -South (0705-0050); Main Lake, Mid-North (0705-0025) 

and the Northern End (0705-0030). The Cayuga Lake TMDL includes a whole watershed TP loading 

capacity to meet and maintain water quality standards in all four lake segments. The Cayuga Lake 

TMDL considers regulated and non-regulated sources of TP to the four individual lake segments and 

assigns TP reductions to those sources. The Cayuga Lake TMDL recommends a thirty percent 

reduction in TP loading to lake from combined point and nonpoint sources to meet the narrative 

water quality standard in Cayuga Lake. 

The Cayuga Lake TMDL is organized into seven sections and appendices: 

1. Section 1 presents the problem statement, scope of the lake segments, and introduces the 

relevant water quality standard for each segment; 

2. Section 2 provides the description of the lake’s entire watershed and sub-watersheds by lake 

segment, the limnology of the lake, and a review of the current and historical water quality 

used to determine the need for the TMDL, as well as the data used to develop the TMDL; 

https://www.epa.gov/tmdl/developing-total-maximum-daily-loads-tmdls
https://www.epa.gov/sites/default/files/2015-07/documents/vision_303d_program_dec_2013.pdf
https://www.epa.gov/sites/default/files/2015-07/documents/vision_303d_program_dec_2013.pdf
https://www.dec.ny.gov/docs/water_pdf/section303d2018.pdf
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3. Section 3 translates the narrative water quality standard and numeric guidance value for 

phosphorus into a numeric water quality target for Chlorophyll-a (Chl-a) for each segment in 

Cayuga Lake. The targets are based on summer average Chl-a concentrations, and on the 

most conservative best use for each lake segment. Chl-a is an indicator of algal growth within 

a lake and is, therefore, a measure of ecosystem response to TP loading. The TMDL 

specifically uses Chl-a targets to determine compliance with the narrative water quality 

standard and to be protective of source water. The Chl-a targets, set for Cayuga Lake 

segments for the TMDL, correlate to TP values that meet or are below the TP guidance value 

of 20 µg/L;  

4. Section 4 is the assessment of TP pollution sources to Cayuga Lake for each of the lake 

segments as described in Section 2 for: (1) major NYSDEC-regulated point sources, 

calculated from facility-specific permitted flow and TP information, and (2) from all non-

regulated watershed sources, estimated from tributary monitoring data and watershed 

modeling analyses. The inputs from the four sub-watersheds to the lake segments combine to 

create the total TP load to Cayuga Lake; 

5. Section 5 presents Cayuga Lake’s loading capacity – the maximum amount of TP loading 

that the lake can receive and still meet the narrative water quality standard and corresponding 

Chl-a target for each segment. The loading capacity was determined using an approved lake 

water quality model and iterative load reduction scenarios; 

6. Section 6 assigns LAs and WLAs, per source sector, within each of the four lake segments.  

The LAs and WLAs are necessary to meet the lake’s loading capacity (Section 5). This 

section also explains the considerations in the Cayuga Lake TMDL for a margin of safety, 

critical conditions, and seasonal variation. Reasonable assurances are provided that describe 

funding programs, implementation progress, planned activities to further water quality 

improvements, and monitoring and evaluation plan; 

7. Section 7 outlines steps that can be undertaken by various stakeholders, as well as NYSDEC 

in its regulatory capacity, to achieve the Cayuga Lake TMDL. This section also provides 

information to assist stakeholders to prioritize implementation actions. This section provides 

recommended best management practices for watershed loading reductions for both TP and 

dissolved phosphorous because different forms of phosphorus from the watershed affect lake 

water quality differently; 

8. Appendices contain additional important information about Cayuga Lake; the modeling used 

to complete the Cayuga Lake TMDL; detailed water quality results for the lake; and a list of 

resources for stakeholders to utilize while implementing the TMDL. 
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1.0 INTRODUCTION 

1.1 Background 
In April of 1991, USEPA’s Office of Water Assessment and Protection Division published 

“Guidance for Water Quality-based Decisions: The Total Maximum Daily Load (TMDL) Process” 

(USEPA 1991a). In July 1992, USEPA published the final “Water Quality Planning and 

Management Regulation” (40 C.F.R. Part 130). Together, these documents describe the roles and 

responsibilities of USEPA and the states in meeting the requirements of Section 303(d) of the CWA, 

as amended by the Water Quality Act of 1987, Public Law 100-4. Section 303(d) of the CWA 

requires states, territories, and authorized tribes (collectively “states”) to establish a list that identifies 

waters within their boundaries that are not meeting state water quality standards. Section 303(d) also 

requires USEPA and states to develop a TMDL for any pollutant violating or causing violation of an 

applicable water quality standard for each impaired waterbody or other strategy to reduce the input 

of the specific pollutants restricting waterbody uses. 

A TMDL determines the maximum amount of pollutant load that a waterbody/segment can receive 

while continuing to meet water quality standards and to support its best use. Load allocations are 

established for the point and nonpoint sources of pollution that contribute to the impairment, at levels 

necessary to meet the applicable uses as specified by a water’s classification. TMDLs provide the 

framework that allows states to establish and implement pollution control and management plans 

with the goal indicated in Section 101(a)(2) of the CWA: “water quality which provides for the 

protection and propagation of fish, shellfish, and wildlife, and recreation in and on the water, 

wherever attainable” (USEPA 1991b). In accordance with this provision, NYSDEC has the 

responsibility to restore impaired waters and to protect potentially threatened uses.  

Based on USEPA’s long-term vision and goals, NYSDEC developed a strategy to enhance TMDL 

program efficiency; determine and set state priorities to address impaired waters; utilize tools beyond 

TMDLs, when applicable; and track success. New York State’s Section 303(d) List of 

Impaired/TMDL Waters (NYS Section 303(d) List) identifies those waters that do not support best 

uses and that may require development of a TMDL. New York’s strategy to prioritize waterbodies 

on the NYS Section 303(d) List for clean water planning: 

• is adaptive and systematic;  

• builds on and improves the existing 303(d) programs (e.g., TMDLs, watershed plans, permit 

modifications, long term control plans); 

• is based on data collected by NYSDEC or by external sources of documented and acceptable 

levels of quality assurance; 

• integrates information from other NYSDEC Division of Water (DOW) programs, 

• incorporates alternative plans and approaches when applicable; and 

• fosters new, and enhances existing, partnerships. 

1.2 Problem Statement 
Cayuga Lake (https://www.dec.ny.gov/outdoor/36544.html) is located in the Finger Lakes basin in 

central New York. The Southern End has experienced violation of the narrative water quality 

standard which was determined by evaluating the numeric guidance value for total phosphorus 

(summer average for TP exceeded 20 µg/L; TOGS 1.1.1; 

https://www.dec.ny.gov/outdoor/36544.html
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https://www.dec.ny.gov/docs/water_pdf/togs111.pdf). In 2002, the lake’s Southern End was listed 

as The Final New York State 2018 Section 303(d) List of Impaired Waters Requiring a TMDL/Other 

Strategy (June 2020) for total phosphorus (TP). 

1.2.1 Scope of Waterbody/Segment Impairment in the Southern End 

Cayuga Lake is a large (43,000 acre) waterbody located in the Towns of Montezuma, Aurelius, 

Springport, Ledyard, and Genoa in Cayuga County, the Towns of Lansing, Ithaca, and Ulysses in 

Tompkins County, and the Towns of Covert, Ovid, Romulus, Varick, Fayette, and Seneca Falls in 

Seneca County. A small portion of Cayuga Lake’s watershed extends into Cortland, Schuyler, and 

Tioga Counties (less than 5% total area). The lake is divided into four segments on the NYSDEC 

Waterbody Inventory/Priority Waterbodies List (WI/PWL; https://gisservices.dec.ny.gov/gis/dil/). 

The Southern End segment (0705-0040) is classified as a Class A waterbody. Classifications 

associated best uses, and assessment level at the time of TMDL development are provided in Table 

1 and Figure 1. 

Table 1. NYSDEC Waterbody Inventory/Priority Waterbodies List (WI/PWL) and 303(d) listing 

information for Cayuga Lake segments.  

Water 

Index 

Number 

Waterbody 

Segment 

(WI/PWL 

ID) 

Classification 

(Best Use) Best Use1 

Cause 

(Pollutant) 

Use(s) 

Impacted 

NYSDEC 

Assessment 

Status 

Ont 66-

12-P296 

(portion 

4) 

Southern 

End (0705-

0040) 

Class A 

(Source Water 

Supply, 

Primary and 

Secondary 

Contact 

Recreation 

and Fishing) 

The best usages of 

Class A waters are a 

source of water 

supply for drinking, 

culinary or food 

processing purposes; 

primary and 

secondary contact 

recreation; and 

fishing. The waters 

shall be suitable for 

fish, shellfish and 

wildlife propagation 

and survival. This 

classification may be 

given to those waters 

that, if subjected to 

approved treatment 

equal to coagulation, 

sedimentation, 

filtration, and 

disinfection, with 

additional treatment if 

necessary, to reduce 

naturally present 

impurities, meet or 

will meet New York 

State Department of 

Health drinking water 

standards and are or 

will be considered 

safe and satisfactory 

Phosphorus 

Primary 

and 

Secondary 

Contact 

Recreatio

n 

Impaired 

(on 303(d) 

list)2 

https://www.dec.ny.gov/docs/water_pdf/togs111.pdf
https://gisservices.dec.ny.gov/gis/dil/
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for drinking water 

purposes. 

Ont 66-

12-P296 

(portion 

3) 

Main Lake, 

Mid-South 

(0705-0050) 

Class AA(T) 

(Source Water 

Supply, 

Primary and 

Secondary 

Contact 

Recreation 

and Fishing) 

The best usages of 

Class AA waters are: 

a source of water 

supply for drinking, 

culinary or food 

processing purposes; 

primary and 

secondary contact 

recreation; and 

fishing. The waters 

shall be suitable for 

fish, shellfish and 

wildlife propagation 

and survival. This 

classification may be 

given to those waters 

that, if subjected to 

approved disinfection 

treatment, with 

additional treatment if 

necessary, to remove 

naturally present 

impurities, meet or 

will meet New York 

State Department of 

Health drinking water 

standards and are or 

will be considered 

safe and satisfactory 

for drinking water 

purposes. 

Other 

pollutants, 

AIS3, 

Algal/Plant 

Growth 

Source 

Water 

Supply 

Stressed 

(Unconfirmed

)4 

Ont 66-

12-P296 

(portion 

2) 

Main Lake, 

Mid-North 

(0705-0025) 

Class A (T) 

(Source Water 

Supply 

Primary and 

Secondary 

Contact 

Recreation, 

and Fishing) 

see Class A best use 

description above 

Other 

pollutants, 

AIS, 

Algal/Plant 

Growth 

Source 

Water 

Supply 

Stressed 

(Unconfirmed

)5 

Ont 66-

12-P296 

(portion 

1) 

Northern 

End 

(0705-0030) 

Class B(T) 

(Swimming, 

Boating, 

Fishing) 

The best usages of 

Class B waters are 

primary and 

secondary contact 

recreation and 

fishing. These waters 

shall be suitable for 

fish, shellfish and 

wildlife propagation 

and survival. 

AIS, 

Algal/Plant 

Growth 

Public 

Bathing 

Stressed 

(Known)6 

1 6 NYCRR §§ 701.5 (Class AA fresh surface waters), 701.6 (Class A fresh surface waters), and 

701.7 (Class B fresh surface waters) 
2 https://www.dec.ny.gov/data/WQP/PWL/0705-0040.html?req=68964  
3 AIS=aquatic invasive species  
4 https://www.dec.ny.gov/data/WQP/PWL/0705-0050.html?req=96680  

https://www.dec.ny.gov/data/WQP/PWL/0705-0040.html?req=68964
https://www.dec.ny.gov/data/WQP/PWL/0705-0050.html?req=96680
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5 https://www.dec.ny.gov/data/WQP/PWL/0705-0025.html?req=57501  

6 https://www.dec.ny.gov/data/WQP/PWL/0705-0030.pdf?req=78878; this factsheet is based 

on the 2017 Consolidated Listing and Assessment Methodology 

 

 

Figure 1. Cayuga Lake WI/PWL Segments and Assessment Status 

 

Cayuga Lake, Northern End, Stressed 

Cayuga Lake, Main Lake Mid-North, Stressed 

Cayuga Lake, Main Lake Mid-South, Stressed 

Cayuga Lake, Southern End, Stressed 

https://www.dec.ny.gov/data/WQP/PWL/0705-0025.html?req=57501
https://www.dec.ny.gov/data/WQP/PWL/0705-0030.pdf?req=78878
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Of the four segments in Cayuga Lake, only the Southern End segment is impaired and on the 303(d) 

list. In 2002, the Southern End segment was first listed on the NYS’s 303(d) list because it does not 

support its best uses of primary and secondary contact recreation and is threatened as a public water 

supply due to total phosphorus impairment. The segment has remained on the 303d list for TP on all 

subsequent 303d lists. 

Phosphorus is often the nutrient limiting primary production (plant growth) in freshwater temperate 

lakes and ponds and is a primary food for aquatic plants, including algae. High phosphorus levels 

often contribute to algae blooms and can contribute to the overgrowth of rooted aquatic plants. 

Excess algae and aquatic plant growth also reduce the recreational and aesthetic value of lake and 

increases the potential of harmful algal blooms (cyanobacteria) and associated impacts. Previous 

empirical investigations have found that phosphorus is most likely the limiting nutrient for freshwater 

ecosystems with total nitrogen (TN) to TP ratios (TN:TP) greater than 20 (Wetzel 2001). In Cayuga 

Lake, modeling and monitoring data indicate that the limiting nutrient is phosphorus as the TN:TP 

ratios are often greater than 50 (UFI 2014). Recent water quality data (2017-2022) collected through 

NYSDEC’s volunteer monitoring program demonstrates that summer average N:P ratios are greater 

than 20 in all four Cayuga Lake segments (https://www.dec.ny.gov/lands/77882.html), confirming 

P-limitation for Cayuga Lake. Controlling phosphorus inputs to manage or reverse cultural 

eutrophication is still the appropriate approach where P is defined as the limiting nutrient (Schindler 

et al. 2012, 2016). 

As more fully described in Section 2, long-term and recent monitoring efforts confirm that the 

Southern End segment experiences degraded water quality, reducing the recreational and aesthetic 

value of Cayuga Lake as a whole.  Recreational uses are impaired by periodic algal blooms and dense 

aquatic plant growth along the shoreline (NYSDEC 2018a). In some years, concentrations of TP in 

the Southern End have exceeded the state guidance value for TP (TOGS 1.1.1), 20 µg/L or 0.020 

mg/L, calculated as the mean summer value1 and established for protecting primary and secondary 

contact recreation uses.  

For the purposes of the Cayuga Lake TMDL, NYSDEC developed Chl-a water quality targets based 

on summer average, epilimnetic Chl-a concentrations, the narrative water quality standard for 

nutrients (TP), numeric guidance value for TP, and the most conservative best use for each lake 

segment (see Section 3 and Appendix A for more details). Seasonal variations and a margin of safety 

were also considered in development of the Cayuga Lake TMDL.   

The original listing of the Southern End segment in 2002 was due to excursions of the NYS guidance 

value for total phosphorus (See Figure 8, Table 15) – the numeric interpretation of NYS’s narrative 

nutrient standard (TOGS 1.1.1). The Cayuga Lake TMDL identifies a waterbody class-specific target 

for the Class A Southern End and each of the other three segments (see Section 3). For the Class AA 

and A segments, DEC has selected a Chl-a targets to meet the narrative standard for nutrients and to 

be protective of the source water use designation in that segment. These more stringent Chl-a targets 

for the Class A and AA segments also correspond to TP concentrations less than the TP guidance 

value of 20 µg/L. Therefore, when the Chl-a targets defined in the TMDL are met (Section 3), the 

lake segments will meet the water quality standard for nutrients. 

 
1 defined as June 1 through September 30, epilimnetic total phosphorus concentration. 

https://www.dec.ny.gov/lands/77882.html
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1.2.2 Scope of Main Lake, Mid-South; Main Lake, Mid-North, and Northern End Segments 

The three unimpaired segments and their classifications are provided in Table 1. Portions of Cayuga 

Lake, including the two largest unimpaired segments, are classified as Class A(T) and Class AA(T) 

waters because they are a drinking water supply. Currently, there are six active public drinking water 

supplies that withdraw water from of the lake to serve approximately 40,000 customers (Figure 2 

and Table 2).  

New York State Department of Health (NYSDOH) and local health departments evaluate the 

drinking water supply use based on water quality information and monitoring data. NYSDOH’s 

Source Water Assessment Program (SWAP) compiles, organizes, and evaluates information 

regarding possible and actual threats to the quality of public water supply (PWS). These reports do 

not address the safety or quality of treated finished potable tap water. The information contained 

within a SWAP assessment report assists in the oversight and protection of public water systems. 

The most recent SWAP assessment for Cayuga Lake was completed in 2004 and identified a 

moderate susceptibility to contamination for this source of drinking water. Some susceptibility 

associated with other sources, such as salt mines, was also noted in the assessment (NYSDOH 2004). 

The Main Lake, Mid-South and Main Lake, Mid-North segments of Cayuga Lake are currently 

Stressed as a drinking water source due to algal (phytoplankton) biomass concentrations driven 

primarily by both external phosphorus loading to the lake (NYSDEC 2018) and internal phosphorus 

circulation. Natural organic matter (NOM), in the form of decaying algae or other vegetation that is 

present in drinking water sources, react with disinfectants used to treat drinking water, such as 

chlorine, and form disinfection by-products (DBPs). Trihalomethanes (THMs) are a class of organic 

chemicals and a type of DBP that forms because of the reaction between chlorine and NOM. Sources 

of NOM include sources from the landscape, such as leaves or other watershed organic material, and 

in-lake sources, such as phytoplankton (as measured by Chl-a and epiphyton), which is largely 

controlled by phosphorus in the water column.  

The Federal Safe Water Drinking Act (SDWA) sets standards for finished drinking water quality and 

USEPA has developed rules to limit public exposure to DBPs. Subpart 5-1 of the New York State 

Sanitary Code sets maximum contaminant levels (MCLs) for DBPs and requires regular testing of 

finished drinking water for DBPs (10 NYCRR Part 5, Subpart 5-1). DBPs can be limited by 

controlling the sources of NOM into the waterbody and removal or modification of disinfection 

practices, such as coagulation, granular activated carbon, or membrane filtration (WHO 2008). DBPs 

are discussed in more detail in Appendix A. 
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Figure 2. WI/PWL Segments, Assessment Status, and location of PWS. 

 

Table 2. Cayuga Lake Public Water Supplies 

Public Water 

Supply 

Drinking Water 

Intake Location 

(Lake Segment) Classification 

Service 

Municipalities 

Service 

Population 

(approx.) 

Bolton Point Water 

Treatment Facility 

Main Lake, 

Mid-South 
Class AA 

Town of Dryden; Town of Ithaca; 

Town of Lansing 

Village of Cayuga; Heights 

Village of Lansing; City of Ithaca* 

30,000 

Wells College 

Water Department  

Main Lake, 

Mid-South 
Class AA 

Wells College 

Village of Aurora 
740 

Cayuga Lake, Northern End, Stressed 

Cayuga Lake, Main Lake Mid-North, Stressed 

Cayuga Lake, Main Lake Mid-South, Stressed 

Cayuga Lake, Southern End, Impaired 
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Public Water 

Supply 

Drinking Water 

Intake Location 

(Lake Segment) Classification 

Service 

Municipalities 

Service 

Population 

(approx.) 

Camp Caspar 

Gregory 

Main Lake, 

Mid-South 
Class AA N/A 75 

MacKenzie-Childs 

LLC  

Main Lake, 

Mid-South 
Class AA N/A 290 

Town of Seneca 

Falls 

Water Department 

Main Lake, 

Mid-North 
Class A Town of Seneca Falls 9,000 

Atwater Glen 
Main Lake, 

Mid-South 
Class AA N/A < 100 

*Bolton Point Water Treatment Facility provides water to some City of Ithaca residents and provides water to other parts 

of Ithaca and Cornell University during emergencies and planned maintenance periods. 

** There are additional private, residential intakes that utilize Cayuga Lake as a water supply. 

1.3 Applicable Water Quality Standards 
New York water quality standards contain criteria for water quality to protect the best uses for a 

waterbody classification.  Water quality standards can be numeric or narrative (6 NYCRR 703.2). 

The water quality standard for nutrients is narrative and states that phosphorus and nitrogen shall not 

be present within the waterbody “in amounts that will result in growths of algae, weeds and slimes 

that will impair the waters for their best usages.”  The Cayuga Lake watershed TMDL was developed 

based on the most conservative best use for each lake segment’s classification (Table 1). NYSDEC 

has identified in-lake, classification specific average chlorophyll-a concentrations (as summer, 

epilimnetic averages; Section 3 and Appendix A) as corresponding to attainment of the narrative 

water quality standard for nutrients. Chlorophyll-a is an indicator of algal growth within a lake and 

is therefore a measure of ecosystem response to excessive nutrients. The connection between nutrient 

loading and in-lake Chl-a concentrations is established in Section 5 and Appendix A. 

  

https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulations?guid=I070d30d0b5a111dda0a4e17826ebc834&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)&bhcp=1
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2.0 WATERSHED AND LAKE CHARACTERIZATION 

2.1 Watershed Characterization 
As defined in 6 NYCRR 898.4, Cayuga Lake (Ont 

66-12-P296)2 is a waterbody which drains to the 

Seneca River.  

Cayuga Lake is a multi-use waterbody located in 

Central New York State within the Seneca-Oswego 

River Basin. It is the second largest of the eleven 

Finger Lakes in terms of surface area (43,000 acres) 

and volume (9,379 million m3). Cayuga Lake has a 

drainage basin of approximately 502,000 acres (785 

square miles), excluding the surface area of the lake 

and a small portion of the Seneca River that flows 

into Cayuga Lake at the north end (Figure 3). The 

watershed includes numerous municipalities (See 

Appendix F) within six counties: Tompkins, 

Cayuga, Schuyler, Seneca, Cortland, and Tioga. 

Elevations in the lake’s basin range from 

approximately 2,100 feet above mean sea level 

(AMSL) to as low as 381 feet AMSL at the surface 

of Cayuga Lake. Over 140 streams flow into the 

lake along 95 miles of shoreline. The four largest 

tributaries that flow into the lake ranked by 

drainage area are: (1) Fall Creek, (2) Cayuga Inlet (which includes drainage from Six Mile and 

Cascadilla Creeks), (3) Salmon Creek, and (4) Taughannock Creek (Figure 3).  

For the purposes of the Cayuga Lake TMDL, NYSDEC staff determined existing land use and land 

cover in the Cayuga Lake drainage basin from geographic information system (GIS) datasets in 

ArcGIS (ESRI). Digital land use/land cover data were obtained from the 2011 National Land Cover 

Database (NLCD; Jin et al. 2013). The NLCD is a consistent representation of land cover for the 

conterminous United States generated from classified 30-meter resolution Landsat thematic mapper 

satellite imagery data. Combined agriculture (pasture/hay and cultivated crops) is the dominant land 

use in the basin (50%), followed by: combined forest (evergreen, deciduous, and mixed forests) 

(25%), combined developed land (high intensity, medium intensity, low intensity, and open space) 

(6%), shrub and scrub (5%), and wetlands (4%). Agricultural land use is more dominant in the 

northern portion of the watershed as compared with the southern portion. Land use categories in the 

watershed are listed in Table 3 and represented graphically in Figure 4. 

 

 
2 TITLE 6. DEPARTMENT OF ENVIRONMENTAL CONSERVATION CHAPTER X. DIVISION OF WATER RESOURCES 
SUBCHAPTER B. CLASSES AND STANDARDS OF QUALITY AND PURITY ASSIGNED TO FRESH SURFACE AND TIDAL SALT 
WATERS ARTICLE 14. OSWEGO RIVER DRAINAGE BASIN SERIES PART 898. FINGER LAKES DRAINAGE BASIN 

Figure 3. Map Delineating Cayuga Lake 

Major Tributaries 
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Figure 4. Land Use/Land Cover in the Cayuga Lake Watershed. 

 

  



Page 19 of 137 

 

Table 3. Land Use (NLCD 2011) Area and Percent Cayuga Lake Watershed  

Land Use Category NLCD Code Area (acres) 
Percent of 

Watershed Area (%) 

Open Water 11 43,000 8.5% 

Developed, Open Space 21 21,673 4.2% 

Developed, Low Intensity 22 5,748 1.1% 

Developed, Medium Intensity 23 2,359 0.5% 

Developed High Intensity 24 722 0.1% 

Barren Land (Rock/Sand/Clay) 31 659 0.1% 

Deciduous Forest 41 81,887 15.9% 

Evergreen Forest 42 11,403 2.2% 

Mixed Forest 43 33,571 6.5% 

Dwarf Scrub 51 -- -- 

Shrub/Scrub 52 25,097 4.9% 

Grassland/Herbaceous 71 2,385 0.5% 

Sedge/Herbaceous 72 -- -- 

Pasture/Hay 81 126,711 24.7% 

Cultivated Crops 82 125,228 24.4% 

Woody Wetlands 90 18,933 3.7% 

Emergent Herbaceous Wetlands 95 2,661 0.5% 

Total -- 502,822 100% 
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2.1.1. Southern End (0705-0040) Watershed Land Use 

This segment includes the portion of the lake south of an east-west line through McKinneys Point in 

the Town of McKinneys. The land use is summarized by major land use category in Table 4 and 

corresponding figure (right).  

Table 4. Summary of land use within the Segment (Southern End 0705-0040) watershed area. 

Land Use 

Category 
Acres Percent Land Use 

Cultivated crops 21,875 12 

Forest 107,257 57 

Hay/pasture 45,571 24 

Developed Land 13,284 7 

Open Water 532 <1 

Total 188,517 100 

 

 

2.1.2. Main Lake, Mid-South (0705-0050) Watershed Land Use 

This segment includes the portion of the lake south of an east–west line extended from Coonley 

Corners Road in the Town of Coonley Corners and north of an east-west line through McKinneys 

Point in the Town of McKinneys. The land use is summarized by major land use category in Table 

5 and corresponding figure (right). 

Table 5. Summary of land use within the Main Lake, Mid-South (0705-0050) watershed area 

Land Use 

Category 
Acres Percent Land Use 

Cultivated crops 82,310 36 

Forest 64,293 28 

Hay/pasture 66,281 29 

Developed Land 15,194 6 

Open Water 2,306 1 

Total 230,384 100 
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2.1.3. Main Lake, Mid-North (0705-0025) Watershed Land Use 

This segment includes the portion of the lake south of an east-west line extending from Bridgeport–

Seneca Falls Road on the west shore to the Village of Cayuga on the east shore and north of an east-

west line extended from Coonley Corners Road in the Town of Coonley Corners. The land use is 

summarized by major land use category in Table 6 and corresponding figure (right). 

 

Table 6. Summary of land use within the Main Lake, Mid-North (0705-0025) watershed area 

Land Use 

Category 
Acres Percent Land Use 

Cultivated crops 23,154 46 

Forest 8,011 16 

Hay/pasture 16,238 32 

Developed Land 2,740 5 

Open Water 619 1 

Total 50,763 100 

 

 

2.1.4. Northern End (0705-0030) Watershed Land Use 

This segment includes the portion of the lake south of Lock 1 in Mud Lock and north of an east–west 

line extending from Bridgeport-Seneca Falls Road on the west shore to the Village of Cayuga on the 

east shore. The land use is summarized by major land use category in Table 7 and corresponding 

figure (right). 

 

Table 7. Summary of land use within the Northern End (0705-0030) watershed area 

Land Use 

Category 
Acres Percent Land Use 

Cultivated crops 243 13 

Forest 706 38 

Hay/pasture 545 29 

Developed Land 199 11 

Open Water 168 9 

Total 1,862 100 
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2.2 Lake Morphometry 
Figure 5 shows a bathymetric map for Cayuga Lake. Table 8 summarizes key morphometric 

characteristics for Cayuga Lake. Cayuga Lake is long, extending 38 miles from Ithaca to the Seneca 

River outlet at Mudlock (G/FLRPC 2000), and narrow (average width of 2.8 miles). Cayuga Lake 

drains north to the Seneca River which flows to Lake Ontario. The Southern End segment has a 

shallow shelf - less than 33 feet maximum depth.  

There is complex and dynamic circulation between the Southern End and the main lake (Effler et al. 

2010; UFI 2017; Gelda et al. 2015). Due to its north-south orientation, winds from the north or south 

produce considerable wave activity and a lake-long subsurface seiche (Ludlam 1967). The internal 

seiche and intermittent upwelling complicate circulation patterns and increase flushing rates on the 

Southern End segment and link the water quality between the Main Lake segments (predominantly 

the Main Lake, Mid-South) and the Southern End. The lake is monomictic; it strongly stratifies in 

the summer and has a water residence time of approximately 8-10 years (Mullins 1998, Callinan 

2001). 

Table 8. Morphometric Characteristics of Cayuga Lake 

Surface Area (acres) 43,000 

Elevation (ft. AMSL) 381 

Maximum Watershed Elevation (ft AMSL) 2,090 

Maximum Depth (ft.) 435 

Mean Depth (ft.) 179 

Length (miles) 38 

Width at widest point (miles) 3.5 

Mean width (miles) 1.75 

Shoreline perimeter (miles) 95.3 

Direct Drainage Area (acres) 240,000 

Watershed: Surface Area Ratio 12:1 

Hydraulic Residence Time (years) 10 

 

2.3 Water Quality 
In the 1970s, numerous researchers documented the water quality of Cayuga Lake (Likens 1974; 

Schaffner and Oglesby 1978; Oglesby and Schaffner 1978). These and other early studies are 

summarized in “The Lakes of New York State, Volume 1” (Bloomfield 1978). Since the late 1990’s, 

Cayuga Lake has been intensively monitored at multiple locations by NYSDEC, the Citizens 

Statewide Lake Assessment Program (CSLAP), private research, and academic programs (Table 9).  

In 2017, two sites on Cayuga Lake were added to CSLAP in the Main Lake, Mid-South (Class AA) 

and Main Lake, Mid-North (Class A) segments (NYSDEC 2018b). The following year, three 

additional sites were added to the CSLAP with at least one sampling location in each of the four 

Figure 5. Bathymetric Map of 

Cayuga Lake 
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segments (NYSDEC 2019). Water quality perception, field data such as clarity and temperature, and 

samples for water chemistry were collected at 1.5m below the surface. In 2018, major water quality 

indicators showed that Cayuga Lake is mesotrophic or moderately biologically productive, consistent 

with the conclusions of the other contemporary monitoring programs for the lake (NYSDEC 2018b). 

Table 9. Summary of Water Quality Investigations in Cayuga Lake from 1970s-Present 

Study Summary Years Segments Water 

Quality 

Summary 

Reference 

Cayuga Lake Modeling 

(CLM) Project1 

Data set used in the 

development of the 

Cayuga Lake TMDL 

Analysis 

2013 All 4 

segments 

Mesotrophic Appendix B 

and UFI 2014 

Cornell University 

Lake Source Cooling 

Water Quality 

Monitoring Program1 

Data set used in the 

development of the 

Cayuga Lake TMDL 

Analysis 

1998-

2012 

Southern 

End/Main 

Lake, Mid-

South 

Mesotrophic Cornell 2012 

Water Quality Study of 

The Finger Lakes 

Historical water 

quality reference for 

Cayuga Lake  

1996-

1999 

Southern 

End/ Main 

Lake, Mid-

South 

Oligo- 

mesotrophic 

Callinan 2001 

Disinfection By-

Products study (DBPs)1 

Special Study 

development of 

numeric nutrient 

criteria 

2004-

2007 

Main Lake, 

Mid-South 

Mesotrophic Callinan et al. 

2013 

Citizen Statewide Lake 

Assessment Program 

(CSLAP)1 

Routine sampling 

program that 

provides key 

historical and current 

water quality 

reference for Cayuga 

Lake. 

2002-

2007, 

2017 

Main Lake, 

Mid-South 

Oligo- 

mesotrophic 

NYSDEC 

2018-

present2 

All 4 

segments 

Mesotrophic NYSDEC 

Lakes of New York 

State, Volume 1 

Historic information 

about Cayuga Lake  

1970s Main Lake, 

Mid-South 

Oligo- 

mesotrophic 

Bloomfield 

1978 

FLI Comparative 

Limnology and 

Hydrogeochemistry of 

the Finger Lakes 

Historic and 

informational water 

quality of Cayuga 

Lake 

2005-

2022 

Southern 

End/ Main 

Lake, Mid-

South 

Mesotrophic Halfman et al. 

2017 

Water Quality of the 

Northern End of 

Cayuga Lake 

Historic and 

informational water 

quality of Cayuga 

Lake 

1991 to 

2006 

Main Lake, 

Mid-North 

Oligo-

mesotrophic 

Makarewicz et 

al. 2007 

1 Collected under an approved quality assurance project plan for the purposes of Cayuga Lake 

assessment or TMDL development. 
2 Present at the time of the TMDL publication 

 

2.3.1 2013 Cayuga Lake Modeling (CLM) Project 

In 2013, lake-wide sampling and frequent sampling of the Southern End segment were conducted on 

Cayuga Lake to support the CLM Project (UFI 2014) used in development of the Cayuga Lake 
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TMDL. Model development, calibration, and validation require large, diverse data sets that require 

planned studies. 2013 was selected as the model calibration year for expediency in CLM 

development, but 2013 was verified to be a representative year for the lake and the watershed, in 

terms of watershed runoff, meteorology, and in-lake water quality conditions (Appendix B-C). 

Lake-wide sampling was conducted twice per month (bi-weekly) April – October at lake sites 1-9 

and one site IL located near the mouth of the Cayuga Inlet channel (Figure 6). Frequent sampling of 

the Southern End segment included sites 1-3 and IL (Figure 6) and was conducted twice per week 

over the June – September interval. Numerous water quality indicators were monitored to support 

the development of the CLM Project, including field measurements (temperature, oxygen, specific 

conductance), biological samples (phytoplankton, zooplankton), and laboratory samples from 

multiple sites and depths. Laboratory samples included: forms of phosphorus, nitrogen, and carbon, 

Chl-a, silica, and suspended solids. For a more detailed look at the results of the 2013 sampling 

program, see UFI 2014. 

The CLM Project data showed that individual TP concentrations were greater than 20 µg/L at the 

Southern End (Sites 1-2) with summer average values also greater than 20 µg/L (see Figure 8 and 

Table 15).  The TP concentrations of both Main Lake segments and the Northern End segment (Sites 

3-9) ranged between 12 and 17 µg/L. Summer average Chl-a concentrations ranged between 4-5 

µg/L for most of the lake but were less than 4 µg/L at the northern most site (Site 9). Secchi disk 

clarity was highest in the Main Lake, Mid-South, with summer average values ranged between 4-6 

m. The southern and northern sites had slightly lower clarity (less than 4 m). Conditions in 2013 

indicated that Cayuga Lake was mesotrophic and were consistent with historical and other 

contemporary monitoring efforts on the lake. 

2.3.2 Cornell University Lake Source Cooling and Other Water Quality Monitoring Programs 

As a condition of the Cornell University Lake Source Cooling (LSC) State Pollutant Discharge 

Elimination System (SPDES) permit (issued by NYSDEC for 2013-2018), Cornell University 

committed to funding a water quality and modeling study to monitor ambient water quality in the 

Southern End and main Lake Mid-South segments of Cayuga Lake and analyze trends of trophic 

state indicators. Water quality monitoring was conducted by Upstate Freshwater Institute (UFI) from 

1998 to 2006 and by Cornell University from 2007 to 2012. Data collected through this program is 

referred to as the “LSC dataset.”  This monitoring consisted of biweekly samples collected from 

surface waters of the lake from mid-April through late October. Water chemistry samples were 

analyzed by UFI for TP and soluble reactive phosphorus (SRP), Chl-a, turbidity, and Secchi disk 

transparency. 
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Figure 6. 2013 Cayuga Lake Modeling Project sampling locations and five tributaries monitored 

to support TP loading estimates to Cayuga Lake. 
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Five sites were located within the Southern End (inset Figure 7); two sites were in the Main Lake; 

two sites were in the Main Lake, Mid-South segment near the Southern End boundary; one site was 

located at the LSC intake; and one site was 

located in the main lake and used as a reference 

site (Figure 7).  

Similar to the data collected during the 

NYSDEC 1996-1999 Finger Lakes study, TP 

and Chl-a data collected in 1998 and 1999 were 

typical of oligo-mesotrophic or moderately 

unproductive lakes within the Main Lake, Mid-

South, and Southern End segments. In the early 

2000s, monitoring data indicated an increase in 

productivity at the southern pelagic zone sites 

(i.e., Southern End and Main Lake, Mid-South). 

Average Chl-a concentrations in Main Lake, 

Mid-South ranged from 4.5-7.8 µg/L over the 

course of the study. Summer average Chl-a 

concentrations were higher in 2006-2011 than 

in preceding years both on the Southern End and 

Main Lake, Mid-South, although not as high as 

some observations made in the 1970s (Cornell 

2012). Summer average concentrations of TP 

and Chl-a at the Main Lake, Mid-South sites 

were generally consistent with mesotrophic 

trophic state classification (Cornell 2012).  

TP concentrations were higher on the Southern End compared to Main Lake, Mid-South locations 

each year; although, numerous studies have shown that much of the elevated TP concentrations in 

the Southern End are due, in part, to phosphorus associated with sediment particles (Effler et al. 

2010, Gelda et al. 2016). Declines in phosphorus loading from point sources were reported after 2006 

corresponding to the completion of key wastewater treatment plant upgrades. The Ithaca Area 

Wastewater Treatment Facility (Ithaca Area WWTF; SPDES # NY0026638) started using tertiary 

treatment in 2006 and its SPDES permit was modified to include a 40 lbs./day mass effluent 

limitation. Cayuga Heights Wastewater Treatment Facility (Cayuga Heights WWTF; SPDES # 

NY0020958) began using a new phosphorus treatment process in 2009 and its SPDES permit was 

modified to include a 0.35 mg/L phosphorus concentration effluent limitation. The data collected 

through sampling programs associated with the wastewater treatment plant upgrades were used in 

the development of the Cayuga Lake TMDL. 

2.3.3 Summary of Historical Water quality for the Southern End and Main Lake, Mid-South 

segments 

The summer average TP and Chl-a concentrations from 1998-2018 (data was not available for 2014 

and 2015) for the Southern End and Main Lake, Mid-South segments are shown in Figure 8 and 9, 

respectively). 

Figure 7. Cornell University LSC 

Monitoring Sites, 1998-2012 (Cornell 2013) 
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Figure 8. Summer (June-September) Average, Epilimnetic Total Phosphorus Concentrations for 

Cayuga Lake over the 1998-2018 interval for the: (Top) Southern End segment and (Bottom) the 

Main Lake, Mid-South segment (Adopted from Cornell 2013). 
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Figure 9. Summer (June-September) Average, Epilimnetic Chlorophyll-a Concentrations for 

Cayuga Lake over the 1998-2018 interval for the: (Top) Southern End segment and (Bottom) Main 

Lake, Mid-South segment (Adopted from Cornell 2013). 
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3.0 NUMERIC WATER QUALITY TARGET  
Numeric water quality targets are quantitative values used to measure whether or not the applicable 

water quality standard is attained. 

Cayuga Lake has four segments with independent water classifications. The Southern End; Main 

Lake, Mid-South; and Main Lake, Mid-North segments are classified as Class A (6 New York Code, 

Rules, and Regulations (NYCRR) 701.6), Class AA (6 NYCRR 701.5), and Class A, respectively, 

which means that the best uses of these segments of the lake are as a source of water supply for 

drinking, culinary or food processing purposes; primary and secondary contact recreation; and 

fishing. The Northern End segment is Class B (6 NYCRR 701.7), which means that the best uses are 

primary and secondary contact recreation and fishing. All segments of the lake must also be suitable 

for fish, shellfish and wildlife propagation and survival.  6 NYCRR703.2 has a narrative water quality 

standard for nutrients: “none in amounts that will result in growths of algae, weeds and slimes that 

will impair the waters for their best usages” that applies to all lake segments. NYSDEC developed a 

corresponding guidance value for TP (20 µg/L) to provide a numeric interpretation of that narrative 

standard (TOGS 1.1.1; https://www.dec.ny.gov/docs/water_pdf/togs111.pdf). As stated in the TOGS 

1.1.1 fact sheet, the basis for the TP guidance value is the aesthetic effects of primary and secondary 

contact recreation, based on summer mean (June - September), epilimnetic concentration data. The 

20 µg/L value was derived based on user surveys describing the “physical condition of the lake with 

respect to algal levels and the recreational suitability of the lake.”  

An exceedance of the TP guidance value alone does not always result in “growths of algae, weeds 

and slimes that will impair the waters for their best usages” as detailed in the narrative water quality 

standard because TP can be composed of non-algal material (for example, sediment). In order to 

determine the pollutant loading capacity for a waterbody, one or more numeric water quality targets 

must be developed that describe in-lake conditions and which correspond to attainment of the water 

quality standard.  Chlorophyll-a is an indicator of algal growth within a lake and is, therefore, a 

measure of lake response to phosphorus loading in P-limited lakes, like Cayuga. In addition, 

NYSDEC has developed the Chl-a water quality targets for the protection of source water use based 

on the relationship between Chl-a and the potential production of disinfection by-products in finished 

drinking water (Callinan et al. 2013; Appendix A).  

NYSDEC identified Chl-a water quality targets of less than or equal to 4 µg/L, 6 µg/L, and 8 µg/L 

corresponding to the highest (most conservative) best use for each lake segment to meet the water 

quality standard for Class AA, Class A, and Class B, respectively (Table 10).  See Appendix A for a 

discussion of how the Chl-a correlates to a possible range of TP values and why a Chl-a water quality 

target is selected over a TP concentration target for these segments. Numeric water quality targets 

for Chl-a will be used in the Cayuga Lake TMDL. These more stringent Chl-a targets for the Class 

A and AA segments also correspond to TP concentrations less than the TP guidance value of 20 

µg/L. Therefore, the Chl-a targets defined in the TMDL (Section 3) will meet the water quality 

standard for nutrients. 

 

 

 

https://www.dec.ny.gov/docs/water_pdf/togs111.pdf
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Table 10. Water quality targets by regulatory segment 

Waterbody Segment 

(WI/PWL ID) 

Classification/Highest Best 

Use 

Summer Average 

Total Chlorophyll-a 

Target (µg/L) 

Northern End (0705-0030) 

Class B – Primary and 

Secondary Contact 

Recreation, Fishing 

8 µg/L 

Main Lake, Mid-North (0705-

0025) 

Class A – Source Water 

Supply 
6 µg/L 

Main Lake, Mid-South (0705-

0050) 

Class AA – Source Water 

Supply with limited treatment 
4 µg/L 

Southern End (0705-0040) 
Class A – Source Water 

Supply 
6 µg/L 
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4.0 ASSESSMENT OF SOURCES 

4.1 Analysis of Total Phosphorus (TP) Contributions  
As explained in section 2.3.2, as a condition of the Cornell University Lake Source Cooling SPDES 

permit (issued by NYSDEC in 2013), Cornell University committed to funding a water quality and 

modeling study to inform the development of the Cayuga Lake TMDL. Cornell University funded 

the development of two models: a watershed and a lake model. The watershed model, SWAT (Soil 

and Water Assessment Tool version SWAT-VSA v2012; Fuka et al. 2016) Model predicts the 

movement of water, phosphorus, other nutrients, and suspended solids from the watershed to the 

lake. The lake model, CLM, predicts water motion in the lake and how phosphorus affects water 

quality conditions, and algae and zooplankton growth (UFI 2014; 2017). Development of both 

models was overseen by a NYSDEC Cayuga Lake Technical Advisory Committee (CLTAC; 

https://www.dec.ny.gov/lands/88250.html) and by USEPA’s Model Evaluation Group (MEG; 

https://www.dec.ny.gov/lands/95403.html). A description of the models and performance metrics 

can be found in Appendices B-C. (A discussion of model calibration and validation can be found in 

Section 5.1.1).  

In 2013, tributary phosphorus measurements were made near the mouths of the five largest tributaries 

to the lake, including the three largest tributaries to the Southern End over the March to November 

period to characterize actual inputs to the lake. Because these measurements were made at the 

tributaries mouths’, they capture all of the TP source from the watersheds. These measurements were 

used to provide data for loading estimates inputted to the CLM using FLUX 32 (USACOE 2013). 

Tributary measurements were made over a range of flow conditions to accurately characterize 

phosphorus loads to the lake and 2013 was found to be a representative year of conditions in the 

watershed (UFI 2014; Appendix B).  

The SWAT watershed model was calibrated to the independent FLUX32 nutrient loading estimates 

and was (UFI 2017, Knighton et al. 2017) used in combination with the CLM to develop the Cayuga 

Lake TMDL. The loading estimates and assessment of nutrient sources from nonpoint sources to 

Cayuga Lake were determined by: 

1. Estimating nutrient loading to the lake from five streams intensely monitored as part of the 

2013 CLM monitoring program and stream flow data to determine phosphorus loading to the 

lake from measured streams; 

2. Extrapolating nutrient loading to unmonitored northern watershed streams based on land area 

and land use; and 

3. Utilizing SWAT to partition the measured/estimated loads by land use sector within each of 

the four sub basins (See Section 7).  

The FLUX32 analysis and results are detailed in the Phase 1: Monitoring and Modeling Support for 

a Phosphorus/Eutrophication Model for Cayuga Lake Report 

(https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf). The SWAT model is described 

in the Phase 2 Final Report: A Phosphorus/Eutrophication Water Quality Model for Cayuga Lake 

(pages 8-1 to 8-10 in https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf). 

The watershed TP loads were inputted to the CLM to predict in-lake water quality and Chl-a 

concentrations. The CLM utilizes the CE-QUAL-W2 hydrothermal transport model framework 

https://www.dec.ny.gov/lands/88250.html
https://www.dec.ny.gov/lands/95403.html
https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf
https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf
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(Cole and Wells 2015) for physical and thermal processes and incorporates much of CE-QUAL-W2 

nutrient and algal dynamics. Detailed discussion of CLM and the CE-QUAL-W2 nutrient and algal 

growth framework and calibration discussion can be found in the Phase 1: Monitoring and Modeling 

Support for a Phosphorus/Eutrophication Model for Cayuga Lake Report, Phase 2 Final Report: A 

Phosphorus/Eutrophication Water Quality Model for Cayuga Lake. A concise summary of these 

larger reports is found in Appendix B. 

4.2 Nonpoint Sources  
Nonpoint sources are defined as any source of water pollution or pollutants which is not a discrete 

conveyance or point source (ECL Article 17-1403). Nonpoint source pollution comes from many 

sources and is caused by rainfall or snowmelt moving over and through the ground that picks up and 

carries away natural and human-made pollutants, depositing them into lakes, rivers, wetlands, coastal 

waters, and ground waters (https://www.dec.ny.gov/chemical/94150.html). Examples of NPS 

pollution include excess fertilizer nutrients from un-regulated agricultural lands and residential areas, 

sediment from improperly managed construction sites, crop and forest lands, and eroding stream 

banks, sediment from physical alterations of stream banks and channels, for example, straightening 

streams, constructing/ removing dams or levees, or nutrients from livestock, pet wastes and faulty 

septic systems. Nonpoint source pollution often consists of stormwater runoff, the draining away of 

water and pollutants from the surface of an area of the land to a waterbody. Note that eroding 

streambeds and streambanks are not specifically modeled in SWAT but were captured in nonpoint 

source measurements of TP for all sectors identified below. 

4.2.1 Agricultural Sources  

Agricultural land encompasses approximately 49% or 252,000 acres of the Cayuga Lake watershed. 

Of that agricultural land, 25% is hay and pastureland and 24% is cultivated row crops.  TP loading 

from farm field runoff is accounted for in the nonpoint source agricultural sector estimates (cultivated 

crops and hay/pasture; Tables 11-14). For additional information on CAFOs under Section 4.3.2.  

4.2.2 Developed Land  

Developed land comprises 31,000 acres (6%) of the Cayuga Lake watershed. TP loading from this 

land use contains contributions from overland storm water runoff from fertilized lawns; wash-off 

from urban and rural roads; leaking or malfunctioning sewer systems; ditch erosion; and soil 

disturbance. This load does not account for contributions from malfunctioning septic systems. 

Shoreline development can have a large phosphorus loading impact to nearby waterbodies in 

comparison to its relatively small percentage of the total land area in the drainage basin. The 

Developed Land load presented here is from non-MS4 areas (See Section 4.3.5, below). 

4.2.3 Forested Lands and Wetlands  

Forested lands (including shrub and grassland) comprise 154,000 acres or approximately 30% of the 

Cayuga Lake drainage basin. Wetlands comprise an additional 23,000 acres or 5%.  

4.2.4 Residential On-Site Septic Systems  

Estimates of on-site septic system contributions to TP loading are based upon several assumptions, 

including: (1) population served by on-site septic systems; (2) system failure rates; (3) per capita TP 

load; and (4) seasonal phosphorus uptake in the drain field. 

https://www.dec.ny.gov/chemical/94150.html
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Septic systems treat human waste using a collection system that discharges liquid waste into the soil 

through a series of distribution lines that comprise the drain field. In properly functioning on-site 

septic systems, phosphates are adsorbed and retained by the soil as the effluent percolates through 

the soil to the shallow saturated zone. Some of the TP in the soil is also taken up by plants. Therefore, 

contributions from properly functioning on-site septic systems, with sufficient setbacks from 

waterbodies, contribute very little in terms of TP loading to nearby waterbodies. However, deficient 

on-site septic systems can contribute dissolved phosphorus to nearby waterbodies. For example, 

ponding is when the discharge of waste collects on the soil surface (where it is available for runoff) 

– this indicates an on-site septic system malfunction. Short-circuited on-site septic systems (i.e., 

those systems near surface waters where there is limited opportunity for phosphorus adsorption to 

take place) also contribute phosphorus loads. On-site septic systems in close proximity to a 

waterbody are subject to potential short-circuiting, with those closer to the lake more likely to 

contribute greater loads. Detecting subsurface failures is extremely difficult and estimates of failure 

rates vary substantially so it is likely that reported failure rates may represent a low estimate of actual 

failures. For the purposes of the Cayuga Lake TMDL, conservative estimates were used - 65% of the 

systems were properly functioning, 25% were short-circuiting, and 10% were ponded (hydraulic 

failure to the surface; USEPA 2002).  For a review of the septic analysis for the Cayuga Lake TMDL 

see Appendix F. 

Other factors that impact on-site septic system function include: (1) soil type and depth to bedrock; 

(2) depth to water table; (3) system age; and (4) system maintenance schedule. System age and 

maintenance also contribute to septic performance. Changes in living conditions (e.g., number of 

residents, duration of occupation, home additions and upgrades) also impact on-site septic system 

functioning. 

4.3 Point Sources  
A point source means any discernible, confined, and discrete conveyance, including but not limited 

to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, 

concentrated animal feeding operation or vessel or other floating craft from which pollutants are or 

may be discharged (See ECL section 17-0105(16) and 6 NYCRR 750-1.2(a)(67)). This term does 

not include agricultural stormwater discharges and return flows from irrigated agriculture. Points 

sources evaluated as part of the TMDL require SPDES permit coverage.  

4.3.1 Wastewater Treatment Facilities 

Nine SPDES-permitted facilities were specifically included in the Cayuga Lake TMDL because, out 

of all of the Wastewater Treatment Facilities (WWTF) in the Cayuga Lake watershed, these facilities 

have the greatest impact on Cayuga Lake water quality. Eight SPDES-permitted municipal WWTF 

(Class 05 and 07) and one industrial facility (LSC; Class 01) have existing phosphorus limits as part 

of their permits. Five WWTFs and the Cornell Lake Source Cooling facility, identified in Table 11, 

are located within the Impaired Southern End segment’s watershed. There are other individual 

SPDES permits within the Cayuga Lake Watershed, but the permitted facilities do not contribute 

total phosphorus in their effluent. All SPDES facilities within Cayuga Lake Watershed- are listed in 

Appendix F. 

Permitted flow and TP concentration effluent limitations were used in the development of the point 

source loading calculation for the Cayuga Lake TMDL because regulated point sources can legally 
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discharge to the flows and effluent limitations in their SPDES permits, and the TMDL must account 

for the maximum potential load to the lake. 

For smaller facilities, without existing discharge or phosphorus effluent limitations, loadings were 

estimated based on performance of similarly sized facilities with available measurements (Phase 1: 

Monitoring and Modeling Support for a Phosphorus/Eutrophication Model for Cayuga Lake Report; 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf). 

4.3.2 Concentrated Animal Feeding Operations (CAFOs) 

A Concentrated Animal Feeding Operation (CAFO) is defined in 6 NYCRR 750-1.2(a)(23). 

CAFOs are point sources under the NYS ECL 17-0105(16) and are subject to SPDES permitting 

requirements. CAFOs, with appropriate SPDES permit coverage, can discharge process wastewater 

from production areas, as well as stormwater runoff from the land application of manure, litter, or 

process wastewater on agricultural fields under the control of the CAFO. There are no CAFOs 

discharging within the Cayuga Lake Watershed.  

 

Construction of a point source that is designed, constructed, operated and maintained to not discharge 

manure or process wastewater is eligible for coverage under the NYS Environmental Conservation 

Law (ECL) CAFO SPDES General Permit (ECL CAFO GP). CAFOs with coverage under the ECL 

CAFO GP-0-16-001 and GP-0-22-001, when effective, within the Cayuga Lake watershed, are 

identified in Table 1, Appendix F. GP-0-16-001 and GP-0-22-001 (issued on July 22, 2022, and 

effective on January 23, 2023) state that “[i]t shall be a violation of the Environmental Conservation 

Law (ECL) for a CAFO with coverage under this general permit to discharge from their production 

area to surface waters of the State.”  The ECL CAFO GP requires permittees to develop and maintain 

a comprehensive nutrient management plan (CNMP) that includes “all measures necessary to prevent 

pollutants in runoff and overflows from all areas of the CAFO.”  The CNMP must ensure: (1) there 

is no discharge of process wastewater from the production area to surface waters; and (2) that manure, 

litter, food processing waste, digestate and process wastewater applications to agricultural fields 

under the control of the CAFO, are consistent with New York State Natural Resources Conservation 

Service standards, to ensure appropriate agricultural utilization of the nutrients in the manure, litter 

or process wastewater.  

Pursuant to 40 C.F.R. § 122.23(e), “where the manure, litter or process wastewater has been applied 

in accordance with site specific nutrient management practices that ensure appropriate agricultural 

utilization of the nutrients in the manure, litter or process wastewater, as specified in [40 C.F.R.] § 

122.42(e)(1)(vi)–(ix), a precipitation-related discharge of manure, litter or process 

wastewater from land areas under the control of a CAFO is an agricultural stormwater discharge.”  

Agricultural stormwater discharges are accounted for in the nonpoint source loading estimates and 

load allocations. 

 

4.3.3 Construction  

There are no sites with individual construction stormwater SPDES permits 

(https://www.dec.ny.gov/chemical/43133.html) in the Cayuga Lake watershed. 

 

Construction activities that involve one or more acres of soil disturbance in the watershed are subject 

to the conditions of the SPDES General Permit for Stormwater Discharges from Construction 

Activity (CGP, current permit information: https://www.dec.ny.gov/chemical/43133.html) and 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf
https://www.dec.ny.gov/chemical/43133.html
https://www.dec.ny.gov/chemical/43133.html
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construction activities that directly discharge to the impaired segment must also comply with the 

New York State Stormwater Management Design Manual (or its equivalent) to control post-

construction stormwater discharges..  

 

For the purposes of the Cayuga Lake TMDL, phosphorus loading as a result of construction activity, 

was not specifically modeled. The SPDES General Permit for Stormwater Discharges from 

Construction Activity requires implementation of stormwater control practices and therefore, P-

losses from areas covered under the General Permit are de minimus (i.e., not a significant source of 

P to the lake). Incidental phosphorus losses that may occur related to construction activities were 

included in the load calculations for nonpoint source sectors and assigned load allocations within 

those sectors. For example, when construction stormwater controls are damaged during high intensity 

storm events. 

4.3.4 Stormwater Associated with Industrial Activities 

Stormwater discharges associated with industrial activities within the watershed are covered under 

individual industrial SPDES permits, the SPDES Multi-Sector General Permit (MSGP) for 

Stormwater Discharges Associated with Industrial Activity (current permit information: 

https://www.dec.ny.gov/chemical/9009.html) or are not potential pollutant dischargers under the No 

Exposure Certification. Those facilities with individual industrial SPDES permits are listed in 

Appendix F. For the purposes of the Cayuga Lake TMDL, phosphorus loading as a result of 

stormwater associated with industrial activities was not specifically modeled. The MSGP requires 

implementation of stormwater control practices and therefore, P-losses from areas covered under the 

MSGP are de minimus (i.e., not a significant source of P to the lake). Incidental phosphorus losses 

that may occur related to stormwater associated with industrial activities were included in the load 

calculations for source sectors and assigned load allocations within those sectors.  

4.3.5 Municipal Separate Storm Sewer Systems (MS4s) 

The Municipal Separate Storm Sewer Systems (MS4s) Operators discharging to the Cayuga Lake 

watershed, including the impaired segment watershed are listed in Table 2, Appendix F. For the 

purposes of the Cayuga Lake TMDL, phosphorus loading associated with MS4 Operators was not 

specifically modeled. Loading from MS4 Operators was estimated from segment specific Developed 

Land load by using the segment’s Developed Land load total and multiplying it by the percentage of 

land area of the specific Developed Land under MS4 permits.  

4.4 Other Sources of Phosphorus 

4.4.1 Internal Loading/Recycling  

According to monitoring data and the CLM, Cayuga Lake does not experience internal TP loading; 

however, Cayuga Lake does experience internal nutrient cycling.  Internal loading within some lakes 

is the phosphorus release from the anoxic sediments into the overlaying waters.  This exchange 

depends on a variety of physical, chemical, and biological factors (Wetzel 2001) that do not occur in 

Cayuga Lake.  

Lakes which have been subject to nutrient loading beyond their assimilative capacity for long periods 

of time may experience internal loading. Lake sediments may have higher concentrations of 

phosphorus than the water concentrations (Wetzel 2001). This excess phosphorus within the lake 

sediments may be released back into the lake waters when conditions are favorable. Such conditions 

https://www.dec.ny.gov/chemical/9009.html
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can include resuspension of sediments by wind mixing or fish activity (e.g., feeding off bottom of 

lake), sediment anoxia (i.e., low dissolved oxygen levels near the sediment water interface), high pH 

levels, die-offs of heavy growths of rooted aquatic plants, and other mechanisms that result in the 

release of phosphorus (Wetzel 2001).  

Although not an internal source of phosphorus, internal nutrient cycling by benthic organisms, like 

zebra and quagga mussels (collectively referred to as Dreissenid mussels), convert sediment bound 

phosphorus into dissolved phosphorus (UFI 2014). These organisms filter deposited organic matter 

and release dissolved phosphorus directly to the upper waters for algal use or into the stratified 

hypolimnion, which can be mixed throughout the lake by internal waves or during fall turnover.  

Cornell University conducted a survey of Dreissenid mussel density and biomass at various depths 

and locations (approximately 100 samples) throughout the lake to estimate mussel filtering rates, 

respiration process, oxygen consumption, waste excretion, and TP release. The analysis indicated 

that mussel excretion has increased the amount of dissolved phosphorus in the lake. This information 

was used to develop an empirical model that was included in the CLM. For detailed discussion of 

the survey and results see the Phase 1: Monitoring and Modeling Support for a 

Phosphorus/Eutrophication Model for Cayuga Lake Report, Section 5.4.2 

(https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf). 

4.4.2 Miscellaneous Sources  

Atmospheric deposition, wildlife, waterfowl, and domestic pets are also potential nonpoint sources 

of phosphorus loading to Cayuga Lake. These small sources of phosphorus are accounted for in the 

land use loadings. 

4.4.3 Groundwater 

In addition to nonpoint sources delivered to Cayuga Lake by surface runoff, a portion of the TP load 

from nonpoint sources seeps into the ground and is transported to the lake via groundwater. 

Groundwater loading is dependent on the overlaying land uses. For the purposes of the Cayuga Lake 

TMDL, groundwater was not specifically modeled, but are assumed to be captured in the nonpoint 

source watershed loading estimates. 

4.4.4 Ditches, Streambeds, and Streambanks 

Eroding sediment from ditches, streambeds, and streambanks represent sources of phosphorus to 

Cayuga Lake. This sector was not specifically modeled as a separate land use type as part of the 

TMDL; however, contributions from this source were included in the loading calculations and 

assessment of sources within the land use type. For example, phosphorus loads from streambank 

erosion from a stream through a forested area would be included in the forested land loading. 

4.5 Summary of Load Sources by Segment  
Average TP loading to Cayuga Lake from all modeled sources over the 1998-2013 interval was 

estimated to be 1,210 pounds/day (lbs/d) (441,620 pounds/year (lbs/yr). Approximately 91% of the 

TP load to Cayuga Lake is from nonpoint sources and 9% from point sources. Tables 11-14 for the 

Cayuga Lake segments, arranged from South to North, present an assessment of the sources.  

  

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf
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Table 11.  Estimated sources of TP loading to Cayuga Lake (pounds/day) to the Southern End 

(0705-0040) segment with annual TP loading rates, parenthetically. 

Impaired Segment Sources 

NPS and Permitted PS TP 

Loading in Pounds per Day (lbs 

TP/d) 

(1998-2013 Annual Average in 

lbs TP/yr) 
Percent to Segment Percent to Lake 

Nonpoint sources 

Cultivated crops a 105.2 lbs TP/d 

(38,384) 
39 8.7 

Hay/pasture a 62.1 lbs TP/d 

(22,683) 
23 5.1 

Forest + Wetlands 26.5 lbs TP/d 

(9,673) 
9.8 2.2 

Developed Land 2.3 lbs TP/d 

(857) 
0.9 0.2 

Open Water - - - 

Onsite Septic Systems 
1.00 lbs TP/d 

(372) 
0.4 0.1 

Total nonpoint source (NPS) 

load 
197.2 lbs TP/d 

(71,969) 
73.1 16.3 

Point source b 

Cayuga Heights WWTF 

(NY0020958) 
5.80 lbs TP/d 

(2,130) 
2.2 0.5 

Dryden WWTF 

(NY0029190) 
3.40 lbs TP/d 

(1,226) 
1.2 0.3 

Freeville WWTF 

(NY0110493) 
3.10 lbs TP/d 

(1,143) 
1.2 0.3 

Ithaca Area WWTF 

(NY0026638) 
40.0 lbs TP/d 

(14,600) 
14.8 3.3 

Lake Source Cooling (LSC) 

(NY0244741) 
6.40 lbs TP/d 

(2,336) 
2.4 0.5 

MS4s c 13.8 lbs TP/d 

(5,051) 
5.1 1.1 

Total point source (PS) load 72.6 lbs TP/d 

(26,486) 
26.9 6.0 

TOTAL 269.7 lbs TP/d 

(98,455) 
100 22.3 

a Permitted CAFO facilities located in the watershed that are covered under the New York State Environmental Conservation Law 

Concentrated Animal Feeding Operation (CAFO) SPDES general permit are identified in Appendix F, Table 1.  Runoff from CAFO 

and non-CAFO farm acres is accounted for in the nonpoint source Cultivated crops and Hay/pasture load (see Section 4.2.1 

Agricultural Sources).  
b TP load at current permit limits. 
c MS4s permit numbers are listed in Appendix F, Table 2. Loading from MS4s was estimated from the Developed Land load by 

using the Developed Land load total and the percentage of area of the Developed Land under MS4 permits (See Section 4.3.5 

MS4s).  



Page 38 of 137 

Table 12.  Estimated sources of TP loading to Cayuga Lake (pounds/day) to the Main Lake, Mid-

South (0705-0050) segment. 

Impaired Segment Sources 

NPS and Permitted PS TP 

Loading in Pounds per Day (lbs 

TP/d) 

(1998-2013 Annual Average in 

lbs TP/yr) Percent to Segment Percent to Lake 

Nonpoint sources 

Cultivated crops a 540.1 lbs TP/d 

(197,121) 
72.9 44.7 

Hay/pasture a 127.3 lbs TP/d 

(46,483) 
17.2 10.5 

Forest + Wetlands 24.0 lbs TP/d 

(8,757) 
3.2 2.0 

Developed Land 13.9 lbs TP/d 

(5,091) 
1.9 1.2 

Open Water - - - 

Onsite Septic Systems 
2.70 lbs TP/d 

(1,001) 
0.4 0.2 

Total nonpoint source (NPS) 

load 
708.1 lbs TP/d 

(258,453) 
95.5 58.5 

Point sources b 

Interlaken WWTP 

(NY0029289) 

2.50 lbs TP/d 

(914) 
0.3 0.2 

Aurora WWTP 

(NY0023558) 

2.50 lbs TP/d 

(913) 
0.3 0.2 

Trumansburg WWTP 

(NY0024902) 

1.04 lbs TP/d 

(380) 
0.1 0.1 

MS4s c 27.1 lbs TP/d 

(9,883) 
3.7 2.2 

Total point source (PS) load 33.1 lbs TP/d 

(12,090) 
4.4 2.7 

TOTAL 741.2 lbs TP/d 

(270,543) 
100 61.3 

a Permitted CAFO facilities located in the watershed that are covered under the New York State Environmental Conservation Law 

Concentrated Animal Feeding Operation (CAFO) SPDES general permit are identified in Appendix F, Table 1.  Runoff from CAFO 

and non-CAFO farm acres is accounted for in the nonpoint source Cultivated crops and Hay/pasture load (see Section 4.2.1 

Agricultural Sources).  
b TP load at current permit limits. 
c MS4s permit numbers are listed in Appendix F, Table 2. Loading from MS4s was estimated from the Developed Land load by 

using the Developed Land load total and the percentage of area of the Developed Land under MS4 permits (See Section 4.3.5 

MS4s). 
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Table 13.  Estimated sources of TP loading to Cayuga Lake (pounds/day) to the Main Lake, Mid-

North (0705-0025) segment. 

Impaired Segment Sources 

NPS and Permitted PS TP 

Loading in Pounds per Day (lbs 

TP/d) 

(1998-2013 Annual Average in 

lbs TP/yr) Percent to Segment Percent to Lake 

Nonpoint sources 

Cultivated crops a 138.2 lbs TP/d 

(50,443) 
72.4 11.4 

Hay/pasture a 32.6 lbs TP/d 

(11,895) 
17.1 2.7 

Forest + Wetlands 6.10 lbs TP/d 

(2,241) 
3.2 0.5 

Developed Land 10.5 lbs TP/d 

(3,832) 
5.5 0.9 

Open Water - - - 

Onsite Septic Systems 
0.76 lbs TP/d 

(276) 
0.4 0.1 

Total nonpoint source (NPS) 

load 
188.2 lbs TP/d 

(68,687) 
98.6 15.6 

Point sources b 

Union Springs WWTP 

(NY0024228) 

2.75 TP/d 

(1,004) 
1.44 0.2 

MS4s - - - 

Total point source (PS) load 2.75 TP/d 

(1,004) 
1.44 0.2 

TOTAL 190.9 lbs TP/d 

(69,691) 
100 15.8 

a Permitted CAFO facilities located in the watershed that are covered under the New York State Environmental Conservation Law 

Concentrated Animal Feeding Operation (CAFO) SPDES general permit are identified in Appendix F, Table 1.  Runoff from CAFO 

and non-CAFO farm acres is accounted for in the nonpoint source Cultivated crops and Hay/pasture load (see Section 4.2.1 

Agricultural Sources).  
b TP load at current permit limits. 
c MS4s permit numbers are listed in Appendix F, Table 2. Loading from MS4s was estimated from the Developed Land load by 

using the Developed Land load total and the percentage of area of the Developed Land under MS4 permits (See Section 4.3.5 

MS4s). 

 

  



Page 40 of 137 

Table 14.  Estimated sources of TP loading to Cayuga Lake (pounds/day) to the Northern End 

(0705-0030) segment. 

Impaired Segment Sources 

NPS and Permitted PS TP 

Loading in Pounds per Day (lbs 

TP/d) 

(1998-2013 Annual Average in 

lbs TP/yr) Percent to Segment Percent to Lake 

Nonpoint sources 

Cultivated crops a 5.92 lbs TP/d 

(2,161) 
73.7 0.5 

Hay/pasture a 1.40 lbs TP/d 

(510) 
17.4 0.1 

Forest + Wetlands 0.26 lbs TP/d 

(96) 
3.3 0.0 

Developed Land 0.45 lbs TP/d 

(164) 
5.6 0.0 

Open Water - - - 

Onsite Septic Systems - - - 

Total nonpoint source (NPS) 

load 
8.03 lbs TP/d 

(2,931) 
100 0.7 

Point sources b 

MS4s - - - 

Total point source (PS) load - - - 

TOTAL 8.03 lbs TP/d 

(2,931) 
100 0.7 

a Permitted CAFO facilities located in the watershed that are covered under the New York State Environmental Conservation Law 

Concentrated Animal Feeding Operation (CAFO) SPDES general permit are identified in Appendix F, Table 1.  Runoff from CAFO 

and non-CAFO farm acres is accounted for in the nonpoint source Cultivated crops and Hay/pasture load (see Section 4.2.1 

Agricultural Sources).  
b TP load at current permit limits. 
c MS4s permit numbers are listed in Appendix F, Table 2. Loading from MS4s was estimated from the Developed Land load by 

using the Developed Land load total and the percentage of area of the Developed Land under MS4 permits (See Section 4.3.5 

MS4s). 

 

  



Page 41 of 137 

5.0 PHOSPHORUS LOADING CAPACITY ANALYSIS 
The phosphorus loading capacity of Cayuga Lake is the maximum phosphorus load to the lake that 

results in meeting the water quality standard. The phosphorus loading capacity of Cayuga Lake was 

analyzed using the CLM. The CLM simulates in-lake physical, chemical, and biological processes 

based on user-supplied inputs related to lake bathymetry, tributary inflows, lake outflows, and 

meteorological conditions. The CLM is a continuous model and can output predictions of lake 

conditions at hourly or finer time steps.  

Analysis of the phosphorus loading capacity of Cayuga Lake was completed by developing “TMDL 

scenario” model runs from the calibrated CLM to predict the lake response to reduced phosphorus 

loading from nonpoint and point sources. NYSDEC calculated the phosphorus loading capacity for 

Cayuga Lake based on achievement of the Chl-a water quality target (6 µg/L) for 15 of the 16 

simulated years – in the impaired Southern End segment. 

5.1 Lake Modeling Using the Cayuga Lake Model (CLM). 
Lakes and reservoirs store phosphorus in the water column and sediment; therefore, water quality 

responses are generally related to the total nutrient loading occurring over longer time scales (i.e., 

years).  For this reason, phosphorus TMDLs for lakes and reservoirs are generally calculated on an 

annual basis.  USEPA guidance supports the presentation of annual loads, in addition to use of daily 

loads, as an acceptable method for expressing nutrient loads in lakes and reservoirs (USEPA 1986 

and USEPA 1990). While daily loads have been calculated, the Cayuga Lake TMDL (Section 4, 

Tables 11-14) includes TP annual loading capacity to guide implementation efforts and because the 

pollution reduction efficiencies from implementation of the best management practices (BMPs) are 

expressed on an annual basis. Compliance with the TP loading capacity will result in achievement 

of the Chlorophyll-a water quality target and, thus, the applicable narrative water quality standard. 

5.1.1. Cayuga Lake Model (CLM) Calibration and Validation 

A full description of the CLM setup and data used to construct and complete the model can be found 

in Appendix B. The data collection program to provide the information required for CLM calibration 

was completed in 2013 and thus 2013 was used as the model calibration year. Air and water 

temperature; meteorology; nutrient loading rates for the nonpoint and point sources; and in-lake 

water quality and biological conditions were characterized on the Southern End and at other locations 

in the lake (Figure 1). The model ran for a 16-year period (1998-2013) and was validated for two 

years (1999 – a dry year and 2006 – a wet year), which were selected due to their variable 

hydrological conditions.  Combined, the calibration year (2013), the validation years (1999 and 

2006), and the remaining 13 years of comparison (see Table 15) were used to evaluate how the CLM 

represents Cayuga Lake conditions. The CLM performed well in predicting key water quality 

parameters (e.g., temperature, TP, dissolved P, nitrogen, carbon, and Chl-a) compared to observed 

concentrations for all sites and depths (Figure 6; Appendix C; UFI 2017). Model performance was 

deemed acceptable by NYSDEC because its calibration/validation was consistent with the project’s 

Quality Assurance Project Plan (https://www.dec.ny.gov/docs/water_pdf/clmpqapp20130315.pdf; 

Table 15), and other models developed for other TMDLs in New York 

(http://www1.dec.state.ny.us/docs/water_pdf/ tmdlconesusaug2019.pdf).  

Although the CLM was run year-round for 16 years, summer average Chl-a concentrations are the 

critical conditions for the Cayuga Lake TMDL to ensure that the best uses are restored and protected 

https://www.dec.ny.gov/docs/water_pdf/clmpqapp20130315.pdf
http://www1.dec.state.ny.us/docs/water_pdf/%20tmdlconesusaug2019.pdf
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in Cayuga Lake because summer periods are when Chl-a levels are at a maximum and when the lake 

is primarily used for recreation. The performance of the CLM to predict water quality was evaluated 

by comparing the observed summer (June-September) average Chl-a and TP water quality data for 

segments over the 1998-2013 interval to the model output. The performance results are presented for 

the Main Lake, Mid-South, and Southern End segments in Table 15. All comparisons for other 

segments can be found in Appendix B. 

Table 15.  Observed vs. model predicted summer mean epilimnetic TP and Chl-a concentrations in 

Cayuga Lake for the Main Lake, Mid-South, and Southern End Segments.  

Year 

Mid-South, 0705-0050 (Class AA) Southern-End, 0705-0040 (Class A) 
Observed 

TP 

(µg/L) 

Modeled 

TP 

(µg/L) 

Observed 

Chl-a 

(µg/L) 

Modeled 

Chl-a 

(µg/L) 

Observed 

TP 

(µg/L) 

Modeled 

TP 

(µg/L) 

Observed 

Chl-a 

(µg/L) 

Modeled 

Chl-a 

(µg/L) 

1998 14.7 13.5 4.8 4.8 24.2 19.5 4.7 6.2 

1999 9.8 8.3 4.6 3.3 14.8 11.7 4.5 4.2 

2000 11.6 12.9 4.8 4.4 19.6 19.5 5.2 5.7 

2001 14.1 9.5 4.5 3.3 20 15.4 4.7 4.6 

2002 14.1 11.7 5.1 3.8 20.7 20.2 5 5.3 

2003 10.6 10.9 5.4 4.6 13.7 17.6 6.7 5.7 

2004 14.2 13.8 5.3 5.4 21.8 24.2 4.9 7.3 

2005 12.6 11.7 4.6 4.9 19 15.4 5.1 5.9 

2006 15.2 16.6 7.8 6.1 24.9 28.9 7.4 7.1 

2007 13.4 10.8 6.6 4.7 23.2 12.7 5.3 5 

2008 12.2 10.9 6.9 4.6 17.2 13.8 6.2 5.1 

2009 11.6 10.7 6.5 4.6 16.5 13.8 5.3 5.1 

2010 13.0 10 5.8 4.4 15.7 11.5 6.4 4.5 

2011 14.5 15 7.1 5.5 16.5 24 5.4 6.4 

2012 12.3 10.1 5.5 4.5 15.3 11.4 3.9 4.5 

2013 15 12.1 4.5 4.9 27 21.4 4.4 5.8 

Average 13.1 11.8 5.6 4.6 19.4 17.5 5.3 5.5 

Average 

Percent 

Error 

 10%1,2  17%  9%  -6% 

1 Error = average of [(observation –prediction)/observation ×100].  
2 % Acceptable error thresholds of performance for the CLM based on summer average of the upper waters at 1.5 m 

depth. TP < 25%; Chl-a < 50% 

 

5.2 Using the Cayuga Lake Model to Determine Loading Capacity 
The Cayuga Lake TMDL scenarios were evaluated using the base loading condition. For the 

purposes of the Cayuga Lake TMDL, the base loading condition is defined as the sum of the 

measured nonpoint source loading and point source loading at permitted levels, specific to each 

SPDES permitted facility. 

The CLM was used to define the relationship between phosphorus loading to the lake, the resulting 

in-lake concentrations of TP, and ultimately, the summer average Chl-a for all lake segments. 
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Analysis of the phosphorus loading capacity of Cayuga Lake was completed by running numerous 

CLM scenarios of reduced phosphorus load from the base condition and finding the reduction needed 

to meet Chl-a water quality targets. Current average annual base model loading of TP to Cayuga 

Lake was estimated to be 441,620 lbs TP/y (1,210 lbs TP/d; Section 4). Modeling scenario runs were 

extensive, extending over 16 years of meteorological, flow, and loading conditions. The categories 

of scenarios evaluated were: (1) nonpoint source reductions in TP; (2) point source reductions in TP; 

or (3) combinations of nonpoint and point source reductions in TP. Appendix D contains the full list 

of scenarios (approximately 30) evaluated by NYSDEC to determine the TP load capacity. Table 16 

contains a list of seven scenarios important for evaluation based on public interest and/or related to 

the goals of the Cayuga Lake TMDL.   

In addition, a CLM modeling scenario was considered where TP loads to the lake from six largest 

point sources reduced to 0 lbs/day with no changes from nonpoint source sectors (Section 7.7.3.; 

UFI, 2017). This analysis served as an approximation of the impacts of large point sources on lake 

water quality. These modeled results indicated a 2.1% and 0.7% decrease in Chl-a for the lake’s 

Southern End and Mid-South segments, respectively confirming that point source inputs to Cayuga 

Lake play a small role in: (1) phosphorus loading to the lake and (2) additional stringent alteration 

of existing point source permits would not substantively improve lake water quality.  

Table 16.  Description of the CLM phosphorus loading scenarios used in the Cayuga Lake TMDL 

development. Percentage reductions in the table are from phosphorus base loading.   

Scenario Scenario Description Justification 

Southern End 

Change in 

Chl-a Water 

Quality (%) 

CLM Base = 

6.5 µg/L 

Main Lake, 

Mid-South 

Change in 

Chl-a Water 

Quality (%): 

CLM Base = 

5.1 µg/L 

1 Total phosphorus load to 

Cayuga Lake from nonpoint 

sources reduced by 20 

percent. No  change in point 

source loads. 

A small reduction in non-

point source TP loading to 

assess lake Chl-a response. 

-6.1% -4.2% 

2 Total phosphorus load to 

Cayuga Lake from    nonpoint 

sources reduced by 30 percent. 

No change in point source 

loads. 

A practical reduction in 

non-point source TP 

loading to assess lake 

response. 

-9.1 % -6.2% 

3 Total phosphorus load to 

Cayuga Lake from  nonpoint 

sources reduced by 50 

percent. No  change in point 

source loads. 

An aggressive reduction 

in non-point source TP 

loading to assess lake 

response. 

-15.3% -10.3% 

4 LSC facility effluent “pipe” 

moved from the Southern End to 

a deep-water discharge (depth   of 

80m) in the Main Lake, Mid-

South segment. No other changes. 

Assess the lake response with 

this point source moved from 

the impaired segment into the 

Mid-South segment, below the 

photic zone. 

+1.9% -0.1% 
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Scenario Scenario Description Justification 

Southern End 

Change in 

Chl-a Water 

Quality (%) 

CLM Base = 

6.5 µg/L 

Main Lake, 

Mid-South 

Change in 

Chl-a Water 

Quality (%): 

CLM Base = 

5.1 µg/L 

5 LSC facility phosphorus limit 

(currently 6.4 lbs/day) increased 

to 7.6 lbs/day (LSC effluent 

“pipe” at current location on the 

Southern End). No other changes. 

Approximate the lake response 

by increasing   this point source 

by 20%. 

-0.3% 0% 

6 LSC facility phosphorus limit 

decreased from 6.4 lbs/day to 

4.8 lbs/day (LSC effluent 

“pipe” at current location on 

the Southern End). No other 

changes. 

Approximate the lake 

response by reducing this 

point source by 25%. 

-0.8% -0.2% 

5.3 CLM Scenario Results to Achieve Water Quality Targets 
Observed summer averaged Chl-a concentrations exceeded the 6 µg/L target in the Southern End 

segment 4 years out of the 16-year the monitoring period (1998-2013; Figure 9). Figure 10 presents 

the estimated summer average Chl-a concentrations for the Base model scenario used in the 

development of the Cayuga Lake TMDL. Values in Figure 11 were rounded based on analytical 

accuracy (to the nearest 1 µg/L).    

 

Figure 10. Modeled, Base scenario summer averaged Chl-a concentrations in the Southern End 

segment. 

The scenario that demonstrated achievement of the Chl-a water quality target for the Southern End 

segment was a watershed-wide 30% reduction in TP loading. In that scenario, a Chl-a water quality 

target of 6 μg/L is achieved in the Southern End segment 15 years out of the 16-year period (Figure 

11). The Chl-a water quality target was not met in model year 2011 even after a 30% reduction in 

TP load. 2011 was an abnormal year due to extreme meteorological conditions that resulted in 

extremely high nutrient loading to the lake. Values in Figure 11 were rounded based on analytical 

accuracy (to the nearest 1 µg/L).   
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Figure 11. Modeled summer averaged chlorophyll-a concentrations in the Southern End segment.   

To achieve the in-lake Chl-a water quality targets in the impaired Southern End segment, the Cayuga 

Lake TMDL recommends a 30% reduction in TP loading (Scenario 2 in Table 16). Estimated total 

phosphorus reductions and observed water quality through adaptive management (Section 6.6.5) will 

ensure that the TMDL targets for all four of Cayuga Lake segments are achieved. Therefore, the 

phosphorus loading capacity to Cayuga Lake with a 10% margin of safety (MOS) is estimated to be 

310,666 lbs TP/yr (or 851 lbs TP/d) for the entire watershed. 

• For the Southern End segment watershed, the maximum TP load that will ensure attainment 

of the Chl-a target is 78,039 lbs TP/yr (214 lbs TP/d); and 

• For the three remaining segments: Main Lake, Mid-South; Main Lake, Mid-North; and 

Northern End, the combined watershed maximum TP load that will ensure attainment of the 

Chl-a target is 232,627 lbs TP/yr (637 lbs TP/d).  
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6.0 TMDL LOAD ALLOCATIONS 
The objective of a TMDL is to provide a basis for allocating loads among the known pollutant sources 

such that, when appropriate control measures are implemented, water quality standards will be 

achieved. WLAs are assigned to discharges regulated by SPDES permits (i.e., point sources).  

Nonpoint sources are assigned LAs. A TMDL is expressed as the sum of all individual WLAs, LAs, 

and an appropriate margin of safety (MOS), which takes into account uncertainty (Equation 1). 

Equation 1. Calculation of the TMDL 

TMDL = ∑WLA + ∑ LA + MOS 

As described previously, NYSDEC used a watershed approach to develop the Cayuga Lake TMDL 

for total phosphorus (TP) to address the impairment in the 303(d) listed Southern End of Cayuga 

Lake. As data analyses and published research have shown, the water quality in the impaired 

Southern End of the lake is influenced, not only by local TP inputs, but watershed-wide nonpoint 

and point source inputs, driven by lake circulation patterns and mixing. Therefore, to ensure water 

quality standard attainment in the impaired Southern End, a watershed wide TP TMDL was 

developed for Cayuga Lake.  

Therefore, the TMDL is comprised of TMDLs for each of the four segments within Cayuga Lake, 

which address TP sources from the Cayuga Lake watershed. As presented in Section 5, the TP 

loading capacity for Cayuga Lake is 851 lbs TP/day (310,666 lbs TP/yr), which is comprised of 

214 lbs TP/d (78,039 lbs TP/yr) for the Southern End segment and 637 lbs TP/d (232,627 lbs 

TP/yr) for the remaining three segments (Main Lake, Mid-South, Main Lake, Mid-North, and 

Northern End) of the lake. 

To achieve the 30% watershed-wide reduction to meet the Cayuga Lake TMDL loading capacity, 

LA reductions were applied consistently to each nonpoint source land use type for all four waterbody 

segments. To achieve the loading capacity for each segment and the lake overall, necessary nonpoint 

source load reductions by land use type are:  

• Cultivated crops – 42% reduction 

• Hay/pasture – 40% reduction 

• Forest – 15% reduction 

• Developed use – 10% reduction 

• Septic Systems – 5% reduction 

Each lake segment’s overall allocation and percent reduction varied depending on the TP 

contributions from nonpoint and point sources within its sub-watershed, the proportion of the 

segment’s TP load to the lake (table below), and reductions that are reasonably achievable. It is 

important to note, that the majority of proposed reductions are expected to come from the Southern 

End and Main Lake, Mid-South segments (Table 17) and the combined reductions from each lake 

segment results in a 30% reduction watershed-wide in TP loading required to meet the lake’s loading 

capacity (Table 17) and Cayuga Lake TMDL’s water quality targets (Section 3). 
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Table 17.  Summary of Current Nonpoint and Point Source Loads, TMDL Allocation, and Percent 

Reduction for Cayuga Lake Segments 

Segment 

Current Nonpoint 

and Permitted Point 

Source TP Load 

(lbs/d) 

Cayuga Lake TMDL 

Allocation with 10% 

Margin of Safety 

(lbs/d) Reduction (lbs/d) 

Southern End segment 

(0705-0040) 

269.7 213.8 56 

Main Lake, Mid-

South segment (0705-

0050) 

741.2 502.3 239 

Main Lake, Mid-

North segment (0705-

0025) 

190.9 129.6 61 

Northern End segment 

(0705-0030) 

8.03 5.40 2.6 

TMDL Total 1,210 851 359* 

* Overall reduction to the lake will result in a 30% reduction of TP loading to Cayuga Lake. 

6.1 Overview of Load and Wasteload Allocations and Load Reductions for Southern End 

(0701-0040) 
The LA and WLA for the Southern End segment is presented in Table 18. 

Table 18.  TP TMDL for Southern End segment (0705-0040) as daily loads and existing TP loads 

by source. 

Segment Sources 
TP Load 

(lbs TP/d) 

TMDL Allocation 

(lbs TP/d) 

Reduction 

Percent 

Load Allocation (LA) 197 124 37 

Cultivated crops* 105.2 61.0 42 

Hay/pasture* 62.1 37.3 40 

Forest 26.5 22.5 15 

Developed Land 2.3 2.1 10 

Onsite Septic Systems 1.02 0.97 5 

Wasteload Allocation (WLA) 72.6 70.5 3 

Ithaca Area WWTP (IAWWTP) (NY0024228) 40.0 40.0 0 

Cayuga Heights WWTP (CHWWTP) (NY0020958) 5.84 5.84 0 

Dryden WWTP (NY0029190) 3.36 3.36 0 

Freeville WWTP (NY0110493)1 3.13 1.04 67 
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Segment Sources 
TP Load 

(lbs TP/d) 

TMDL Allocation 

(lbs TP/d) 

Reduction 

Percent 

Lake Source Cooling (LSC) (NY00244741) 6.40 6.40 0 

MS4s 13.8 13.8+ 0 

LA + WLA 269.7 194.4 28 

Margin of Safety (MOS 10%) - 19.4 - 

Total 269.7 213.8 21 

*Farmsteads located in the watershed that are covered under Concentrated Animal Feeding Operation (CAFO) permits are 

identified in Table 1, Appendix F. Runoff and TP loads from CAFO farm acres are accounted for in the nonpoint source agricultural 

load (See Section 4.1.1). Reductions to those sectors are recommended to meet the lake’s loading capacity and are accounted for in 

the LAs for cultivated crops and hay/pasture. 
+ MS4s in the Impaired segment are currently practicing enhanced P removals as per current permit requirements. 
1 WLA based on the TMDL recommendation to modify the permit to include a TP limit of 1 mg/L. 

6.1.1 Load Allocation  for Southern End (0701-0040) 

The LAs were subdivided for the TMDL according to the four dominant land use categories: 

cultivated crops, hay/pasture, forested and developed. The forest category includes runoff from 

forests in silvicultural management. Agriculture includes activities involved with cultivated crops 

and hay/pasture lands. Developed refers to a variety of land uses including homes, lawns, driveways, 

and back roads found in lightly developed rural areas of the Cayuga Lake watershed, as well as large 

parking lots, commercial buildings, and streets found in town centers, and other densely developed 

areas. Eroding streambanks and streambeds contribute to phosphorus loading in all nonpoint sectors. 

6.1.2 Wasteload Allocation for Southern End (0701-0040) 

The TMDL considers four SPDES permitted WWTFs and Cornell University’s LSC facility (Non-

Contact Cooling Water) that discharge into the watershed for the Southern End segment (Table 19).  

Those WWTFs and LSC comprise 21.8% of the annual TP load to the Southern End segment (Table 

11).  

In 1995, Ithaca Area WWTF (SPDES NY0026638) in Tompkins County requested a flow increase 

to 13.1 million gallons per day (MGD), from their previous permitted flow limit of 10 MGD. The 

phosphorus effluent limitation in the unmodified permit was 1.0 mg/l. NYSDEC approved the flow 

increase and discontinued the existing limitation for phosphorus of 1.0 mg/l through SPDES permit 

modification.  NYSDEC also established a phosphorus effluent limitation as a no net increase limit 

to ensure that when Ithaca Area WWTF was discharging at its new flow limit of 13.1 MGD, it would 

not be discharging more phosphorus than it previously did under the 10 MGD permitted flow. The 

no net increase formulation used the 95th percentile of the annual average flow and concentration 

for five years to calculate an average existing phosphorus discharge load to Cayuga Lake. That value, 

40 lbs/day, was set as the phosphorus load limit for the WWTF. The TMDL recommends that the 

Ithaca Area WWTF permit maintain the existing phosphorus limit of 40 lbs/day as a WLA and be 

modified to include a TP concentration effluent limitation of 0.5 mg/L.  

Two of the other three WWTFs have SPDES permitted TP effluent limitations and have chemical 

phosphorus treatment; therefore, the TMDL recommends that existing daily phosphorus limits be 
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maintained as WLAs for these WWTFs (Cayuga Heights and Dryden). Freeville WWTF SPDES 

permit (SPDES NY0110493) does not have a phosphorus limit, therefore the TMDL recommends a 

modification to the Freeville WWTF SPDES permit (SPDES NY0110493), to include a TP 

concentration effluent limitation of 1.0 mg/L (Table 19).  

In addition, the Cayuga Lake TMDL recommends that SRP monitoring, for up to two years, be added 

to the SPDES permits for the four WWTFs within the watershed discharging to the impaired 

segment. This information will be used to evaluate SRP load contributions from WWTFs. For 

information about SRP, see Section 7.2. 

Cornell University’s LSC facility (SPDES NY0244741) withdraws water from the hypolimnion at 

73 meters (in the Main Lake, Mid-South Class AA segment) to meet summer cooling demands at 

Cornell University. The spent cooling water is discharged to the Southern End segment. However, 

these impacts are small and do not appear to influence Chl-a concentrations at monthly/annual time 

scales according to the CLM results. These findings are consistent with the water quality modeling 

scenarios, specifically that on annual time scales, changes in point source loading have little impact 

of lake water quality (see Table 16 and Appendix D). Therefore, the TMDL does not recommend a 

further WLA reduction for the Cornell University LSC SPDES permit.   

For MS4 Operators identified in Table 2, Appendix F that discharge to the Southern End segment 

of Cayuga Lake, the Cayuga Lake TMDL does not recommend additional TP reductions. 

Therefore, no additional BMPs are necessary beyond that which is included in GP-15-003 and 

continued in GP-0-24-001, assuming compliance by those MS4 Operators. Compliance with GP-0-

24-001 is determined by DEC’s compliance monitoring program, facility reporting, and 

certification requirements. See Section 7.6.1 for more background about the MS4 program. 

Table 19.  Current (actual) and permitted SPDES phosphorus loads to the Southern End. C = 

concentration; Q = flow. 

SPDES # Facility C (mg/L) Q (MGD) 
Permitted  
TP load 

(lb TP/d) 

Permitted  
TP load 

(lb TP/yr) 

aEstimated 

TP load 

(lb TP/d) 

aEstimated 

TP load 

(lb TP/yr) 

NY0026638 

Ithaca 

Area 

WWTF 

0.5** 13.1 40 14,600 18 6,571 

NY0020958 

Cayuga 

Heights 

WWTF 

0.35 2 5.84 2,130 7.8 2,8401 

NY0029190 
Dryden 

WWTF 
1 0.4 3.36 1,226 1.9 688 

NY0244741 

Lake 

Source 

Cooling 

- 45.6 6.4 2,336 2.2 786 

NY0110493 
Freeville 

WWTF 
1+ 0.125 1.04+ 382 est.* 3.13 est. 1,143 

+ The concentration for Freeville WWTF is a recommendation of this TMDL. 
1 Cayuga Heights WWTF experienced several phosphorus limit violations during the monitoring period which caused 

its average TP load to exceed the permitted limit. Corrective actions have resulted in the facility currently meeting its 

permit limit. 
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*est.= estimated based on average DMR phosphorus monitoring data from similar sized facilities. 

** The concentration limit for Ithaca Area WWTF is a recommendation of this TMDL. There is no change in loading 

limit recommended in this TMDL. 
a TP load estimated based on monitoring data from 1998-2013 

 

6.2 Overview of Load and Wasteload Allocations and Load Reductions for Main Lake, Mid-

South, Main Lake, Mid-North, and Northern End Segments 
The LAs and WLAs for each of the three remaining segments are presented in Tables 20-22.  

Table 20.  TP TMDL for Main Lake, Mid-South segment (0705-0050) as daily loads and existing 

total phosphorus loads by source. 

Main Lake, Mid-South Segment Sources 
TP Load 

(lbs TP/d) 

TMDL Allocation 

(lbs TP/d) 

Reduction 

Percent 

Load Allocation (LA) 708.1 425.2 40 

Cultivated crops* 540.1 313.2 42 

Hay/pasture* 127.3 76.4 40 

Forest + Wetlands 24.0 20.4 15 

Developed Land  13.9 12.6 10 

Onsite Septic Systems 2.74 2.61 5 

Wasteload Allocation (WLA) 33.1 31.5 5 

Interlaken WWTF (NY0029289) 2.50 0.84 67 

Aurora WWTF (NY0023558) 2.50 2.50 0 

Trumansburg WWTF (NY0029190) 1.04 1.04 0 

MS4s 27.1 27.1 0 

LA + WLA 741.2 456.6 39 

Margin of Safety (MOS 10%)  45.7  

TOTAL 741.2 502.3 32 

*Farmsteads located in the watershed that are covered under a Concentrated Animal Feeding Operation (CAFO) permit are 

identified in Table 1, Appendix F. Runoff and TP loads from CAFO farm acres are accounted for in the nonpoint source agricultural 

load (See Section 4.1.1). Reductions to those sectors are recommended to meet the lake’s loading capacity and are accounted for in 

the LAs for cultivated crops and hay/pasture. 

 

Table 21.  TP TMDL for Main Lake, Mid-North segment (0705-0025) as daily loads and existing 

total phosphorus loads by source. 

Main Lake, Mid-North Segment Sources 
TP Load 

(lbs TP/d) 

TMDL Allocation 

(lbs TP/d) 

Reduction 

Percent 

Load Allocation (LA) 188.2 115.1 39 
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Cultivated crops* 138.2 80.2 42 

Hay/pasture* 32.6 19.6 40 

Forest + Wetlands 6.1 5.2 15 

Developed Land  10.5 9.4 10 

Onsite Septic Systems 0.76 0.72 5 

Wasteload Allocation (WLA) 2.75 2.75 0 

Union Springs WWTF (NY0024228) 2.75 2.75 0 

MS4s - - - 

LA + WLA 190.9 117.8 38 

Margin of Safety (MOS 10%)  11.8  

TOTAL 190.9 129.6 32 

*Farmsteads located in the watershed that are covered under a Concentrated Animal Feeding Operation (CAFO) permit are 

identified in Table 1, Appendix F. Runoff and TP loads from CAFO farm acres are accounted for in the nonpoint source agricultural 

load (See Section 4.1.1). Reductions to those sectors are recommended to meet the lake’s loading capacity and are accounted for in 

the LAs for cultivated crops and hay/pasture, 

 

Table 22.  TP TMDL for Northern End segment (0705-0030) as daily loads and existing total 

phosphorus loads by source. 

Northern End Segment Sources TP Load (lbs TP/d) 
TMDL Allocation 

(lbs TP/d) 
Reduction Percent 

Load Allocation (LA) 8.03 4.90 39 

Cultivated crops* 5.9 3.4 42 

Hay/pasture* 1.4 0.8 40 

Forest+ 0.3 0.2 15 

Developed Land  0.45 0.40 10 

Onsite Septic Systems - - - 

Wasteload Allocation (WLA) - - - 

MS4s - - - 

LA + WLA 8.0 4.9 39 

Margin of Safety (MOS 10%)  0.49 - 

TOTAL 8.0 5.4 33 

*Farmsteads located in the watershed that are covered under a Concentrated Animal Feeding Operation (CAFO) permit are 

identified in Table 1, Appendix F. Runoff and TP load from CAFO farm acres are accounted for in the nonpoint source agricultural 

load and reductions are, therefore recommended in the Las for cultivated crops and hay/pasture,  
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6.2.1 Load Allocation for Main Lake, Mid-South, Main Lake, Mid-North, and Northern End 

Segments 

The LAs were subdivided for the TMDL according to the four dominant land use categories: 

cultivated crops, hay/pasture, forested and developed (Tables 20-22). The forest category includes 

runoff from forests in silvicultural management. Agriculture includes activities involved with 

cultivated crops and hay/pasture lands. Developed refers to a variety of land uses including homes, 

lawns, driveways, and back roads found in lightly developed rural areas of the Cayuga Lake 

watershed, as well as large parking lots, commercial buildings, and streets found in town centers and 

other densely developed areas. Eroding streambanks and streambeds contribute to phosphorus 

loading in all nonpoint sectors. 

6.2.2 Wasteload Allocation for Main Lake, Mid-South, Main Lake, Mid-North, and Northern End 

Segments 

The TMDL considers four SPDES permitted WWTFs that discharge within these segments.  Those 

four permitted WWTF comprise 4.7% of the TP load to those segments. Three of the four WWTFs 

have SPDES permitted daily TP effluent limitations and have chemical phosphorus treatment; 

therefore, the TMDL recommends that these existing daily phosphorus limits be maintained as a 

WLA for these facilities. Interlaken WWTF SPDES permit (SPDES NY0029289) does not have a 

phosphorus limit, therefore the TMDL recommends a modification of the Interlaken WWTF SPDES 

permit (SPDES NY0029289; Table 23) to include a TP concentration effluent limitation based on 

technology.  

In addition, the Cayuga Lake TMDL recommends that SRP monitoring, for up to two years, be added 

to the SPDES permits for the four wastewater treatment facilities within the Cayuga Lake watershed 

for the unimpaired segment. This information will be used to evaluate SRP load contributions from 

WWTFs. For information about SRP, see Section 7.2. 

For MS4 Operators identified in Table 2, Appendix F that discharge to the Main Lake, Mid-South 

segment of Cayuga Lake, the Cayuga Lake TMDL does not recommend additional TP reductions. 

Therefore, no additional BMPs are necessary beyond that which is included in GP-15-003 and 

continued in GP-0-24-001, assuming compliance by those MS4 Operators. Compliance with GP-0-

24-001 is determined by DEC’s compliance monitoring program, facility reporting, and certification 

requirements. See Section 7.6.1 for more background about the MS4 program. 

Table 23.  Current (actual) and permitted SPDES phosphorus loads to the Main Lake, Mid-South, 

Main Lake-Mid North, and Northern End segments of Cayuga Lake. C= concentration; Q= flow. 

SPDES # Facility C (mg/L) Q (MGD) 

Permitted  

TP load 

(lb TP/d) 

Permitted  

TP load 

(lb TP/yr) 

Estimated 

TP load 

(lb TP/d) 

Estimated 

TP load 

(lb TP/yr) 

NY0024228 Union 

Springs 

WWTF 

1 0.33 2.75 1,004 0.64 233 

NY0023558 Aurora 

WWTF 

1 0.3 2.5 913 0.60 219 

NY0024902 Trumansburg 

WWTF 

0.5 0.25 1.04 380 0.16 60 
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SPDES # Facility C (mg/L) Q (MGD) 

Permitted  

TP load 

(lb TP/d) 

Permitted  

TP load 

(lb TP/yr) 

Estimated 

TP load 

(lb TP/d) 

Estimated 

TP load 

(lb TP/yr) 

NY0029289 Interlaken 

WWTF+ 

1+ 0.1 0.83 304 *est. 2.5 *est. 914 

+ The concentration for Interlaken WWTF is a recommendation of this TMDL. 

*est.= estimated based on average DMR phosphorus monitoring data from similar sized facilities. 
a TP load estimated based on monitoring data from 1998-2013 

 

6.3 Margin of Safety 
The MOS takes into account the uncertainty between the model and the actual environment. It may 

be implicit (i.e., incorporated into the TMDL analysis through conservative assumptions in a model), 

explicit (i.e., expressed in the TMDL as a portion of the loadings), or a combination of both (USEPA 

1991b). For the Cayuga Lake TMDL, the MOS is a combination of both; explicitly expressed during 

the allocation of loadings and implicitly accounted for in model inputs. The Cayuga Lake TMDL 

contains an explicit MOS corresponding to 10% of the loading capacity and is included in the LAs 

and WLAs in Tables 17 and 19-21. The MOS is appropriate given the confidence in the CLM 

determined from the large dataset used to construct and test the CLM’s performance (Appendix C). 

Additionally, an implicit MOS is provided in the CLM because the 16-year average TP load from 

the watershed was used and the WWTFs were analyzed conservatively, using design flows and TP 

permit limits (not actual flows or actual TP limits commonly achieved) (Tables 19, 23). Implicit 

MOS also could have been provided by making conservative assumptions at various steps in the 

TMDL development process (e.g., by selecting conservative model input parameters or a 

conservative TMDL target). However, making conservative assumptions in the modeling analysis 

can lead to errors in projecting the benefits of BMPs and in projecting lake responses.  

6.4 Critical Conditions  
In terms of TP loading, accurate representation of spring runoff from the watershed is considered 

critical because wet weather events transport significant quantities of nonpoint source loads into 

Cayuga Lake and impact water quality. Water quality ramifications of these nutrient loads are most 

severe during middle or late summer due to their impact on Chl-a growth. The CLM was an accurate 

representation of watershed runoff because year-round loading inputs to the CLM were based on 

comprehensive monitoring data collected over the March to November interval in 2013 with 

additional datasets available over the 2003-2006 period. The Cayuga Lake TMDL data was collected 

over a diverse range of meteorologic and hydrologic conditions. The final loading estimates were 

made for every day (total of 5,844 days) over the 1998-2013 period and verified with historical 

observations for TP (UFI 2014). Loading estimates over the 1998-2013 period represented some of 

the largest stream flow events recorded in the Southern End watershed (UFI 2014).  

TMDLs must consider critical environmental conditions to ensure that the water quality is protected 

during times when it is most vulnerable. Critical conditions are represented by the combination of 

loading, waterbody conditions, and other environmental conditions that result in impairment and 

violation of water quality standards. Critical conditions for an individual TMDL typically depend on 

applicable water quality standards, characteristics of the observed impairments, source type and 

behavior, pollutant, and waterbody type. Critical conditions considered in the development of the 

Cayuga Lake TMDL include evaluating conditions for Chl-a concentrations in Cayuga Lake during 

the growing season months when temperatures are conducive to peak aquatic plant growth, when 
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Chl-a concentrations are the highest, and when potential Chl-a impacts to source water and recreation 

are maximized (Callinan et al. 2013). The CLM performed well at predicting Chl-a every day, year-

round for the 16-year modeling period. Chl-a average values for the summer months, derived from 

the16-year daily Chl-a predictions, were compared to observed data for multiple sites over the 16-

year modeling period (See Table 15, and Appendices B and C).  

6.5 Seasonal Variations 
Seasonal variation in nutrient loading and lake response is captured within the models used for the 

Cayuga Lake TMDL. The models were developed and tested using a daily time step over a 16-year 

period (1998-2013) that was representative of meteorological conditions in the Cayuga Lake 

watershed (UFI 2014, UFI 2017) and included periods (days, months, years) of varying flow regimes. 

Chlorophyll-a concentrations in Cayuga Lake vary seasonally, with higher concentrations occurring 

during growing season months. The Chl-a water quality targets were evaluated during growing 

season months ensuring seasonal variation was taken into account in the development of the Cayuga 

Lake TMDL. 

6.6 Reasonable Assurance 
USEPA guidance states that TMDLs developed for waters impaired by both point and nonpoint 

sources should provide ‘Reasonable Assurances’ that nonpoint source reduction will be achieved 

(USEPA 1991b). 

The Cayuga Lake TMDL provides ‘Reasonable Assurance’ that phosphorous loadings will be 

reduced to result in the achievement of Chl-a water quality targets. These targets, and the nutrient 

loadings modeled necessary to attain them, are designed to ensure the water in Cayuga Lake will 

meet the best usages of the segments, with a 10% phosphorous loading MOS. 

The analysis of the Cayuga Lake TMDL (Sections 3-6) provides the technical assurance that the 

recommended LA and WLAs for phosphorous (30% reduction overall) will result in the achievement 

of Chl-a water quality targets.  

Where a TMDL is developed for waters impaired by both point and nonpoint sources, in EPA’s best 

professional judgment, determinations of reasonable assurance that the TMDL’s LAs will be 

achieved could include whether practices capable of reducing the specified pollutant load: (1) exist; 

(2) are technically feasible at a level required to meet allocations; and (3) have a high likelihood of 

implementation. The five items below provide additional assurance that the necessary nonpoint 

source water quality improvements can be achieved and meet EPA’s requirements for reasonable 

assurance.  

1. NYS current and historic investment water quality programs and technical 

and financial resources available in NYS and the Cayuga Lake watershed (Section 6.6.1); 

2. Successful implementation and TP load reduction progress in the Cayuga Lake watershed 

since 2013 (Section 6.6.2). Section 7 (Implementation Section) provides specific technical 

information, phosphorus best management practices, and recommended areas of 

implementation to achieve a 30% reduction in watershed TP loading;  

3. Planned activities in the future (Section 6.6.3);  
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4. TMDL monitoring plan (Section 6.6.4) which consists of tracking BMP implementation and 

phosphorus load reduction estimation and a Cayuga Lake monitoring and water quality 

evaluation plan;  

5. Commitment to adaptive management (Section 6.6.5); and 

6. Public participation in the TMDL process and by the Finger Lakes Watershed Hub is 

described in Section 8. 

6.6.1 Funding Programs  

Reasonable assurance of achieving the WLAs and LAs relies upon a blend of existing funding 

programs, which have been successful in funding implementation projects that reduce loads from 

targeted source sectors, and solutions based on proven science to reduce nonpoint source loads and 

improve water quality.  

The Funding Finder, developed by the NYSDEC Division of Water in conjunction with the Long 

Island Sound Study, is designed to simplify the process of finding grant opportunities. The tool 

enables grant seekers to filter grant opportunities based on criteria that meets their specific needs 

(https://www.dec.ny.gov/pubs/127486.html).  

Competitive State Grant Programs (https://www.dec.ny.gov/pubs/grants.html) 

Best management implementation projects that address a primary pollution source identified in a 

DEC-approved watershed implementation plan (i.e., TMDL, Nine Element Watershed Plan, or DEC 

HABs Action Plan) are awarded priority points in several competitive grant programs. In 2018, the 

DEC published a HABs Action Plan for Cayuga Lake 

(https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf) that has been used to acquire 

watershed improvement project funding for phosphorus reduction projects (see Section 6.6.2).  

State-funded grants available to fund implementation of projects to achieve the necessary reductions 

include the items listed below. The history and summaries of past funding are provided for reference 

and represent state-wide summaries, unless otherwise noted.  

New York State Department of Agriculture and Markets 

• The Agricultural Nonpoint Source Abatement and Control Program (AgNPS), administered 

by the NYSAGM and the NYS Soil and Water Conservation Committee, is a competitive 

financial assistance program for projects locally led by the Soil and Water Conservation 

Districts that involves planning, designing, and implementing priority BMPs. It also provides 

cost-share funding to farmers to implement BMPs. The AgNPS grant began in 1993 and has 

awarded, on average, $13.6 million annually statewide since 2013. For more information visit 

https://agriculture.ny.gov/soil-and-water/soil-water-conservation-committee.   

• The Climate Resilient Farming (CRF) Program, administered by the NYSAGM and the NYS 

Soil and Water Conservation Committee, is another competitive financial assistance program 

designed to reduce the impact of agriculture on climate change (greenhouse gas mitigation 

and carbon sequestration) and to increase the resiliency of New York State farms in the face 

of a changing climate (adaptation to changing and extreme conditions). The program is a 

competitive grant program, with funds applied for and awarded through county Soil and 

Water Conservation Districts on behalf of farmers in one of three project categories: 

https://www.dec.ny.gov/pubs/127486.html
https://www.dec.ny.gov/pubs/grants.html
https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf
https://agriculture.ny.gov/soil-and-water/soil-water-conservation-committee
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agricultural waste storage cover and flare for methane reduction, on-farm water management, 

and soil health systems. The CRF began in 2015 and has awarded an average of $4.6 million 

state-wide, over the 2015-2023 period. $16.25 million was available in 2022-2023. 

• The Source Water Buffer Program (SWBP) is administered by the NYSAGM and the NYS 

Soil and Water Conservation Committee and locally by Soil and Water Conservation Districts 

to protect active sources of public drinking water and to support, expand, or enhance water 

quality protection through the purchase of conservation easements on agricultural lands. Such 

projects shall preserve or establish buffers for surface or ground waters which serve as, or are 

tributaries to, public drinking water supplies.  The SWBP has had $5 million in total funding 

available since the program began in 2019. 

• The Ecosystem Based Management (EBM) is administered by the NYSAGM and the NYS 

Soil and Water Conservation Committee and locally by Soil and Water Conservation 

Districts. EBM uses a place-based approach to natural resource conservation. This approach 

focuses on the complex issues threatening our environment in a single location, rather than 

resolving a single issue statewide. It works by coordinating local, state, and federal programs 

and providing funding in targeted areas to fill in the gaps, making it easier for landowners 

and conservation agencies to get conservation off the ground and to achieve meaningful 

results. Since the inception of the EBM program, the Soil and Water Conservation Districts 

have been active in implementing pilot projects in several areas of the state and integrating 

EBM principles into existing programs, including New York’s Agricultural Environmental 

Management program. The EBM began in 2013 and has awarded an average of $1.2 million, 

state-wide, annually from 2013-2022. Since 2013 there has been $9.3 million in total funding 

awarded. 

New York State Department of Environmental Conservation 

• The Water Quality Improvement Program (WQIP), administered by the NYSDEC Division 

of Water, is a competitive reimbursement program for projects that reduce impacted runoff, 

improve water quality, and restore habitat. Eligible applicants include municipalities, 

municipal corporations, not-for-profit corporations, and Soil and Water Conservation 

Districts.  (https://www.dec.ny.gov/pubs/4774.html). The WQIP program began in 1996 and 

an average of $94.8 million has been awarded in NYS, annually, through 2022. 

• Non-Agricultural Nonpoint Source Planning and MS4 Mapping Grant (NPG) is a 

competitive, reimbursement grant program that funds planning reports for nonpoint source 

water quality improvement projects and mapping of Municipal Separate Storm Sewer 

Systems (MS4s). The program aims to prepare nonpoint source projects for construction and 

application for implementation funding, and to encourage and support cooperation among 

regulated MS4s to complete mapping of their stormwater system 

(https://www.dec.ny.gov/pubs/116725.html). The NPG grant program began in 2019 and an 

average of $1.3 million has been awarded in NYS, annually, through 2022. 

• Septic System Replacement Fund provides funding to county-sponsored and administered 

household septic repair grants. This program entails repair and/or replacement of failing 

household septic systems in hot-spot areas of priority watersheds. Grants are channeled 

https://www.dec.ny.gov/pubs/4774.html
https://www.dec.ny.gov/pubs/116725.html
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through participating counties (https://efc.ny.gov/septic-replacement) to reimburse property 

owners for up to 50% of the costs (up to a maximum of $10,000) of their eligible septic 

system projects. Cayuga and Tompkins Counties in the Cayuga Lake watershed participate 

in this program. There have been three rounds (2019, 2021-2022) of this program have been 

awarded with projects totaling more than $1 million in Cayuga and Tompkins counties. 

New York State Environmental Facilities Corporation 

• Green Innovation Grant Program (GIGP) provides municipalities, state agencies, private 

entities, as well as soil and water conservation districts with funds to install transformative 

green stormwater infrastructure (https://efc.ny.gov/gigp). Since the inception of the GIGP in 

2009, EFC has disbursed over $150.5 million to fund 207 green infrastructure projects. 

• The Water Infrastructure Improvement (WIIA) program provides competitive grants to help 

municipalities fund critical wastewater and drinking water infrastructure projects. The 

program demonstrates New York State's nation-leading commitment to upgrading water and 

sewer systems, reducing water pollution, and safeguarding vital drinking water supplies from 

emerging contaminants and toxic chemicals. The Intermunicipal Grants (IMG) program is 

available for both drinking water and wastewater projects that serve multiple municipalities, 

such as a shared water quality infrastructure project or the interconnection of multiple 

municipal water systems. Since the inception of a state water grant program in 2015, EFC 

has awarded 879 grants to 521 communities for drinking or clean water infrastructure 

projects. The WIIA and IMG grants have had $2 billion awarded to critical water projects in 

NYS through the EFC since 2015. In 2023, NYS announced the availability of $425 million 

in grants under the WIIA and IMG programs provided by the first spending under the Clean 

Air, Clean Water and Green Jobs Environmental Bond Act. 

• Clean Water State Revolving Fund (CWSRF): Since inception of the program in 1990, the 

CWSRF has provided over $35 billion in financial assistance to over 600 recipients for clean 

water infrastructure projects that protect and improve water quality and public health 

throughout the State. 

• Drinking Water State Revolving Fund (DWSRF): Since inception of the DWSRF program in 

1996, the DWSRF has provided $8.4 billion in financial assistance to public water systems 

throughout the State, including $401 million in DWSRF grants, to over 500 recipients. 

• The Wastewater Infrastructure Engineering Planning Grant (EPG) is available to 

municipalities with median household income equal to or less than $65,000 according to the 

United States Census 2015 American Community Survey or equal to or less than $85,000 for 

Long Island, NYC, and Mid-Hudson Regional Economic Development Council (REDC) 

regions. Priority is usually given to smaller grants to support initial engineering reports and 

plans for wastewater treatment repairs and upgrades that are necessary for municipalities to 

successfully submit a complete application for grants and low interest financing 

(https://efc.ny.gov/EPG/). Since the inception of the EPG Program in 2012, EFC has 

disbursed $16.3 million to fund 564 EPG Program projects, which has led to over $888 

million in Clean Water State Revolving Fund financings for clean water infrastructure 

projects. 

https://efc.ny.gov/septic-replacement
https://efc.ny.gov/gigp
https://efc.ny.gov/EPG/
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Agriculture Environmental Management (AEM)  

The New York State AEM Program (https://agriculture.ny.gov/soil-and-water/agricultural-

environmental-management) supports farmers in their efforts to protect water quality and conserve 

natural resources, while enhancing farm viability in a voluntary, incentive-based approach. Started 

as an initiative in 1996, and codified in New York State law in 2000, New York’s AEM Program 

helps farmers protect water quality by providing a framework to assess environmental stewardship 

and coordinate technical and financial assistance from the Federal, State, and local levels to address 

priority water quality issues1 on the farm. The driving principle of AEM’s success is a farm-specific 

focus, coordinated through locally developed watershed based strategic plans and an educational 

component to earn and maintain landowner confidence. Since 2013, AEM base programing has 

reach Tier 3 on approximately 100 farms and funding has exceeded $1.5 million dollars in Cayuga, 

Seneca, and Tompkins counties. For more information on AEM, see Appendix G. 

Finger Lakes - Lake Ontario Watershed Protection Alliance (FLLOWPA) 

The mission of the Finger Lakes - Lake Ontario Watershed Protection Alliance (FLLOWPA) is to 

facilitate processes that encourage watershed partnerships and implementation of actions to protect 

and enhance water quality (http://www.fllowpa.org/). The major source of funding for FLLOWPA 

is provided through the New York State Environmental Protection Fund (EPF), through the support 

of a committed delegation of legislators representing the 25-county Lake Ontario Watershed and 

the FLLOWPA Executive Office. Each county receives an equal share of funding to carry out water 

quality programs including monitoring, planning, and implementation of best management practices 

to improve water quality. In many counties, FLLOWPA funds leverage additional monies through 

grants and local appropriations, typically estimated at over $2 million for each year of FLLOWPA 

funding. The six FLLOWPA counties in the Cayuga Lake watershed receive FLLOWPA funding 

annually, which are, and continue to be utilized, to implement watershed best management 

practices outside of existing statewide grant programs. More than $5 million has been distributed to 

the six counties in the Cayuga lake watershed since 2013. Since 2013, the three largest counties in 

the Cayuga Lake watershed have received $ 2.6 million in FLLOWPA funding. 

Great Lakes Funding  

The Cayuga Lake watershed is contained within New York’s Lake Ontario basin. New York’s Great 

Lakes Program (https://www.dec.ny.gov/lands/25562.html) goals are guided by New York’s Great 

Lakes Action Agenda (GLAA), and integrate local, state and federal plans, goals, and initiatives. 

GLAA goals include restoring environmental quality, conserving and restoring natural resources, 

and promoting resilient communities and sustainable development. Completion of the Cayuga Lake 

TMDL will make funding for some best management projects eligible through Great Lakes funding 

sources (https://www.dec.ny.gov/docs/water_pdf/glfunding.pdf).  

Other Funding 

There may be other opportunities to implement management actions through watershed programs 

(https://www.dec.ny.gov/chemical/110140.html) or other funding mechanisms. Therefore, other 

local, state, and federal programs as well as private initiatives that are implementing water quality 

improvement projects in the Cayuga Lake watershed.  

https://agriculture.ny.gov/soil-and-water/agricultural-environmental-management
https://agriculture.ny.gov/soil-and-water/agricultural-environmental-management
http://www.fllowpa.org/
https://www.dec.ny.gov/lands/25562.html
https://www.dec.ny.gov/docs/water_pdf/glfunding.pdf
https://www.dec.ny.gov/chemical/110140.html


Page 59 of 137 

6.6.2. Cayuga Lake Watershed Implementation Progress  

Substantial progress has been made in the Cayuga Lake watershed since completion of the CLM. 

The activities listed in this section and their associated phosphorus load reductions were not 

accounted for in the CLM. Since 2013, 42 best management practice (BMP)/mitigation projects, 

totaling more than $14 million dollars have been implemented and tracked in the DEC’s Non-point 

Source database to improve or protect water quality in the Cayuga Lake watershed. A total of $25 

million in grant projects, including various planning grants have been awarded in the Cayuga Lake 

watershed since 2013. Projects included: agricultural nutrient BMPs, land acquisition for the 

protection of source water, streambank stabilization, culvert replacements, ditch hydroseeding, septic 

pump outs, and critical area erosion control. Detailed project summaries can be found in the 

annual Regional Economic Development Council Awards 

(https://regionalcouncils.ny.gov/cfa/projects).  Additionally, the publication of the DEC’s Cayuga 

Lake HABs Action Plan in 2018 has allowed Cayuga lake to receive priority points in several current 

NYS grant programs, including the Water Quality Improvement Project (WQIP) Program for 

watershed water quality improvement projects.  

 

https://regionalcouncils.ny.gov/cfa/projects
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Table of Implementation Progress in the Cayuga Lake watershed from 2013-2022 (post Cayuga Lake Modeling and TMDL development) 

Project Description Amount Funding Recipient Awarded Phosphorus 

Reduction 

(lbs P/yr) 

Cayuga County Cover 

Crop 

3 Farms in Cayuga County. Cover Crop. 415 Animal Units. $60,952  AgNPS 

Round 18 

Cayuga County 

SWCD 

2013 11  

Cayuga Lake 

Prescribed Grazing 

3 Farms located in Cayuga County. Cayuga Lake Prescribed Grazing. 91 Animal 

Units 

$42,036  AgNPS 

Round 18 

Cayuga County 

SWCD 

2013 7  

Lincoln Manure 

Management 

1 Farm in Cayuga County. Lincoln Manure Management. 1286 Animal Units $156,694  AgNPS 

Round 18 

Cayuga County 

SWCD 

2013 4,951  

Van Nostrand Manure 

Management 

1 Farm; Cayuga County, Van Nostrand Manure Management. 1740 Animal Units. $201,276  AgNPS 

Round 18 

Cayuga County 

SWCD 

2013 6,699  

Cayuga County 

Critical Area 

Stabilization Project 

The Cayuga County Soil & Water Conservation District will work with 

municipalities to reduce erosion from roadside ditches in the Cayuga Lake, 

Skaneateles Lake and Owasco Lake watersheds. Erosion and runoff control 

practices that will be implemented include seeding, mulching, rip rap (primarily in 

steep, eroding roadside ditches), soil retention, geotextile practices, grass-lined 

waterways, and check dams. This project will stabilize at least 20 miles of critical 

road bank, ditches, and other critical areas, reducing sediment loads 

$75,000  WQIP 

Round 

Cayuga County 

SWCD 

2014 Not 

estimated 

Cayuga Lake 

Watershed Vineyard 

and Orchard Erosion 

and Pesticide 

Management 

9 farms in Seneca County - Cayuga Lake Watershed Vineyard and Orchard Erosion 

and Pesticide Management 

$140,284  AgNPS 

Round 19 

Seneca County 

SWCD 

2014 17  

Tier IV in Cayuga and 

Seneca Counties 

5 farms located in Cayuga and Seneca Counties. Tier IV in Cayuga and Seneca 

Counties. 2,344 Animal units. 

$404,962  AgNPS 

Round 19 

Seneca County 

SWCD 

2014 9,025  

Trumbulls Corners 

Water Quality 

Enhancement and 

Habitat Improvement 

Project 

The Tompkins County Soil and Water Conservation District will restore Enfield 

Creek at Trumbulls Corners Road. Natural stream design techniques will be used to 

address both water quality and habitat concerns. The project will stop further erosion 

of the stream bank and the stream bed preventing tons of sediments and associated 

nutrient load from flowing into South Cayuga Lake. 

$157,203  WQIP 

Round 

Tompkins 

County SWCD 

2014 123  

Allen Waste Storage 

System 

1 farm located in Cayuga County. Allen Waste Storage System 3265 Animal Units. $371,629  AgNPS 

Round 20 

Cayuga County 

SWCD 

2015 12,570  

Cover Crops 2014 4 farms located in Cayuga County. Cover Crops 2014. 1512 Animal Units $70,611  AgNPS 

Round 20 

Cayuga County 

SWCD 

2015 48  

Mid-North Cayuga 

Lake Watershed Tier 

IV 

6 farms located in Cayuga County. Mid-North Cayuga Lake Watershed Tier IV 

2,053 Animal Units 

$348,256  AgNPS 

Round 20 

Cayuga County 

SWCD 

2015 22  

Tomkins County 

Hydroseeding Project 

Tompkins County Soil and Water Conservation District (TCSWCD) will purchase 

hydro-seeding materials (seed, mulch, fertilizer, lime, tackifier) to seed recently 

maintained ditches on municipal roads throughout Tompkins County. TCSWCD 

target is to re-vegetate 75 acres of road ditches and other critical areas over the 4 

$125,225  WQIP 

Round 

Tompkins 

County SWCD 

2015 Not 

estimated 
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Project Description Amount Funding Recipient Awarded Phosphorus 

Reduction 

(lbs P/yr) 

years of funding. TCSWCD will also hire a seasonal intern to assist with 

implementing the hydroseeding program. The intern will work with local highway 

departments to identify and prioritize project sites and ensure equipment and staff is 

on site following maintenance. 

Cayuga Lake Nutrient 

and Sediment 

Reductions 

Implementation of best management conservation practices to address agricultural 

water quality concerns on seven farms in the Cayuga Lake Watershed.  The Cayuga 

Lake Watershed is the largest watershed within the Finger Lakes region covering 

approximately 500,000 acres.  The conservation practice systems will keep 

sediment, nutrients, and other pollutants out of the lake and water supply while 

helping the farm remain economically viable. 

$458,590  AgNPS 

Round 21  

Cayuga County 

SWCD 

2016 8  

Cayuga Lake 

Watershed TMDL 

Nutrient Reduction and 

Habitat Improvement 

Project 

This project is a joint effort with Trout Unlimited, the National Forest, the Town of 

Hector, and the National Fish and Wildlife Foundation to replace two culverts on 

Stillwell Road, on Spring Brook. This will enhance the only native brown trout 

population. 

$100,000  WQIP 

Round 

Schuyler County 

SWCD 

2016 70  

Implementation of Ag 

Nonpoint Source 

Silage Leachate 

Control and Collection 

Project: Fall creek 

Implementation of best management conservation practices to address agricultural 

water quality concerns on one farm in the Fall Creek Watershed.  Fall Creek 

Watershed, including the Southern End of Cayuga Lake, encompasses the primary 

water supply for the towns of villages of Dryden, Mclean, and Freeville and 

contributes to the primary water supply of the city of Ithaca.  The project will address 

runoff concerns and will help keep pollutants out of the creek while helping the farm 

remain economically viable. 

$247,550  AgNPS 

Round 21 

Tompkins 

County SWCD 

2016 1  

Cayuga Lake Stream 

Assessment and 

Implementation 

Program 

Tompkins County Soil and Water Conservation District will prioritize then 

implement a minimum of 10 acres of floodplain 

reconnections/reconstructions/riparian buffer installation and no less than 30 in-

stream structures to minimize excessive sediment transport. The project will reduce 

sediment and phosphorus contributions within the Southern Shelf of Cayuga Lake. 

$564,520  DEC 

WQIP 

Tompkins 

County SWCD 

2017 275  

Road Creek 

Streambank 

Stabilization Project 

The Town of Danby will use rock and bioengineering techniques to eliminate 

erosion on Brown Road in Town. The project will protect water quality and prevent 

sediment from entering the Cayuga Lake watershed. 

$435,322  DEC 

WQIP 

Town of Danby 2017 Not 

estimated 

Cayuga Lake Critical 

Area Erosion Control 

The Seneca County Soil and Water Conservation District will use multiple best 

management practices to repair erosion and stabilize roadside ditches and other 

areas in the Cayuga Lake watershed. The project will improve water quality by 

reducing sediment and nutrients entering Cayuga Lake, including phosphorus that 

may lead to harmful algal blooms. 

$107,000  Round 15 

WQIP 

Seneca County 

SWCD 

2018 Not 

estimated 

Cayuga Lake 

Watershed 

The Schuyler County Soil and Water Conservation District will stabilize 2,000 feet 

of streambanks and 3,000 feet of roadside ditches in the Spring Brook and 

Taughannock Creek watersheds of Schuyler County, both of which directly outlet 

to Cayuga Lake. The project will improve water quality by reducing sediment and 

nutrients entering the waterbodies from erosion, including phosphorus that may lead 

to harmful algal blooms 

$284,225  Round 15 

WQIP 

Schuyler County 

SWCD 

2018 150  
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Project Description Amount Funding Recipient Awarded Phosphorus 

Reduction 

(lbs P/yr) 

Cayuga Lake 

Watershed Stream 

Corridor and Culvert 

Rehabilitation 

The Cortland County Soil and Water Conservation District will work with 

municipalities to rehabilitate at least three culverts, streams and buffers identified as 

priorities in the county. The projects will reduce sediment entering Cayuga Lake, 

including phosphorus that may lead to harmful algal blooms 

$382,500  Round 15 

WQIP 

Cortland County 

SWCD 

2018 51  

Cayuga Lake Wetlands 

Restoration 

The New Roots Charter School will construct and restore a wetland on the south end 

of Cayuga Lake by planting and maintaining wetland plant species. The wetland 

will improve water quality by helping to filter pollutants entering the lake, including 

phosphorus that may lead to harmful algal blooms 

$38,745  Round 15 

WQIP 

New Roots 

Charter School 

2018 Not 

estimated 

Schuyler County 

Streambank and Road 

Ditch Stabilization 

The Schuyler County Soil and Water Conservation District will stabilize over 3,000 

feet of streambanks and 5,000 feet of roadside ditches and 

$350,000  Round 15 

WQIP 

Schuyler County 

SWCD 

2018 204  

Agriculture nutrient 

loading reduction 

Work with one farm in the Cayuga Lake Watershed. This project will: Reduce 

agricultural non-point source nutrient loading, improve management of milk house 

waste and operations, replace a failing storage structure to support water quality  

$467,645  NYSDA

M 

Tompkins 

County SWCD 

2019 Not 

estimated 

Agriculture Nutrient 

Recovery System 

Work with one farm in the Owasco and Cayuga Lake Watersheds. This project will: 

Improve nutrient management on the farm through installation of a Nutrient 

Recovery System, Allow the farm to achieve Certified Nutrient Management Plan 

goals by significantly reducing nutrient loads of spread manure, Increase farm 

nutrient management flexibility in challenging weather 

$1,745,58

0  

AG NPS 

25 

Cayuga County 

SWCD 

2019 1,729  

Agriculture silage 

leachate collection 

Implement total silage leachate collection to protect surface and groundwater 

resources, Demonstrate the success of Agricultural Environmental Management 

(AEM) planning and best management practice implementation to other area farms, 

Reduce nutrient loading into the Cayuga Lake Watershed 

$238,780  AG NPS 

25 

Cayuga County 

SWCD 

2019 435  

Cayuga Lake Nutrient 

and Sediment 

Reduction 

$317487 was awarded to the Cayuga County Soil and Water Conservation District 

to work with three farms in the Salmon Creek/Cayuga Lake Watershed. The project 

will: Reduce phosphorus; nitrogen; and pathogen loading to the watershed including 

surface and ground water resources; Provide for improved nutrient management and 

allow for appropriate land application of manure; Maintain the county’s acreage in 

agriculture as well as the economic viability of the farms. 

$317,487  AgNPS 

Round 24 

Cayuga County 

SWCD 

2019 1  

Cortland County 

Septic Tank Pump-Out 

Program  

The Cortland County Soil and Water Conservation District will implement a county-

wide septic tank pump out program, with special emphasis on Skaneateles and 

Cayuga lakes. The program will improve water quality by preventing sewage from 

overfull septic tanks from entering waterbodies.  

$72,496  Round 16 

WQIP 

Cortland County 

SWCD 

2019 Not 

estimated 

Dan Carey Farm Waste 

Storage and Transfer 

Project 

$572805 was awarded to the Tompkins County Soil and Water Conservation 

District to work with one farm in the Owasco watershed. The project will: Greatly 

reduce nutrient leaching and runoff from production fields and facilitate improved 

nutrient management; Assist in mitigating local water quality concerns as well as 

address goals established in the Owasco Lake Harmful Algal Bloom Action Plan   

$572,805  AgNPS 

Round 24 

Tompkins 

County SWCD 

2019 Not 

estimated 

Jerry Dell Farms 

Waste Storage and 

Transfer System & 

$572805 was awarded to the Tompkins County Soil and Water Conservation 

District to work with one farm in the Owasco watershed. The project will: Greatly 

reduce nutrient leaching and runoff from production fields and facilitate improved 

$569,725  AgNPS 

Round 24 

Tompkins 

County SWCD 

2019 Not 

estimated 



Page 63 of 137 

Project Description Amount Funding Recipient Awarded Phosphorus 

Reduction 

(lbs P/yr) 

Silage Leachate 

Control 

nutrient management; Assist in mitigating local water quality concerns as well as 

address goals established in the Owasco Lake Harmful Algal Bloom Action Plan   

Tompkins County 

Hydroseeding 

The Tompkins County Soil and Water Conservation District will implement a 

county-wide program to hydroseed recently scraped ditches on municipal roads. The 

program will improve water quality by decreasing erosion and runoff containing 

sediments and other pollutants. 

$261,110  Round 16 

WQIP 

Tompkins 

County SWCD 

2019 Not 

estimated 

Town of Dryden 

Streambank 

Stabilization  

The Town of Dryden will implement a streambank stabilization and riparian buffer 

program along Lower Fall Creek, a major tributary to Cayuga Lake. The program 

will improve water quality by decreasing erosion and runoff that contains sediment 

and nutrients. It will also increase resiliency by minimizing flooding 

$705,635  Round 16 

WQIP 

Town of Dryden 2019 5  

WQIP Round 16 

Cayuga County 

Filmore Road 

Streambank 

Stabilization 

The Cayuga County Soil and Water Conservation District will daylight and stabilize 

a section of stream corridor along Filmore Road in the Town of Summerhill. The 

program will improve water quality by decreasing erosion and runoff that contains 

sediment and nutrients. It will also increase resiliency to flooding by creating a new 

floodplain.  

$500,000  WQIP 16 Cayuga County 

SWCD 

2019 65  

Cayuga Lake Tier 4 $380,177 was awarded to the Seneca County Soil and Water Conservation District 

to work with two farms in the Cayuga Lake Watershed. This project will: Reduce 

nutrient loading to Cayuga Lake and help prevent the occurrence of Harmful Algal 

Blooms, cover a waste storage facility to help manage stormwater and prevent 

excess runoff nutrient export, Protect surface water quality for nearby residents and 

stakeholders of the lake  

$380,177  AgNPS 

Round 

Schuyler County 

SWCD 

2020 205  

Soil Erosion Savings 

Grant 

$371,087 was awarded to the Cayuga County Soil and Water Conservation District 

to work with eight farms in the Owasco and Cayuga Lake Watersheds. This project 

will: Implement over 5,000 acres of cover crops on farms in the watersheds, 

effectively manage cropland runoff, Support residue and tillage management plans 

on farms  

$371,087  AgNPS 

Round 

Cayuga County 

SWCD 

2020 1,729  

Cayuga County Road 

Ditch Stabilization 

Project 

Working with local highway departments, the Cayuga County Soil and Water 

Conservation District will identify and stabilize 10 miles of road ditches using 

erosion control best management practices, and 100 miles of road ditches by 

hydroseeding. 

$400,000  WQIP 17 Cayuga County 

SWCD 

2021 Not 

estimated 

Cayuga County 

Stormwater Detention 

and Conveyance 

Project 

The Cayuga County Soil and Water Conservation District will reduce erosion 

caused by stormwater runoff by installing stormwater best management practices. 

Practices include installing grassed/lined waterways and water and sediment control 

basins to reduce peak flows to nearby streams and roadside ditches. The program 

will improve water quality in the Finger Lakes.  

$200,000  WQIP 17 Cayuga County 

SWCD 

2021 25  

Cover Crop 

Implementation 

Implement 14,000 acres of cover crops in Tompkins and Cayuga counties over 

thirteen farms.  

$746,378  AG NPS 

26 

Cayuga County 

SWCD 

2021 536  

Cover Crop 

Implementation 

Implement 14,000 acres of cover crops in Tompkins and Cayuga counties over 

sixteen farms.  

$768,398  AG NPS 

26 

Cayuga County 

SWCD 

2021 382  

Livestock Exclusion 

and Riparian Buffer 

Implementation 

Livestock exclusion and 1.6 acres of riparian buffer implementation on a farm in the 

Cayuga Lake watershed.  

$61,409  AG NPS 

26 

Schuyler County 

SWCD 

2021 Not 

estimated 
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Project Description Amount Funding Recipient Awarded Phosphorus 

Reduction 

(lbs P/yr) 

Round 26 Cayuga $61409 was awarded to the Schuyler County Soil and Water Conservation District $61,409  AgNPS Schuyler County 2021 Not 

Lake TMDL Phase II to work with one farm in the Cayuga Lake Watershed. This project will: Exclude all Round 26 SWCD estimated 

livestock from surface waterbodies and plant 1.6 acres of riparian herbaceous buffer 

Provide for a livestock heavy use area to keep clean water clean and reduce 

farmstead runoff Support the reduction of sediment and nutrient runoff to tributaries 

of Cayuga Lake 

Cayuga County Soil Improve soil health on five farms by implementing 5,100 acres of cover crops and $568,005  AG NPS Cayuga County 2022 110  

Health Improvements  133 acres of permanent pasture 27 SWCD 

Note that implementation in the watershed that has occurred since 2013 was not accounted for in the baseline of the CLM and would be credited towards the 30% reduction 

recommended in this TMDL. 

 

Estimated phosphorus load reductions for these listed projects from 2013-2022 is 39,000 lbs of P per year. Note that the TMDL recommends 

131,000 lbs of P reduction per year to meet the TMDL targets (see Section 5-6). NPS projects funded through state-funded programs will 

continue to be compiled and quantified to evaluate TMDL progress in addition to water quality monitoring in the lake (see Section 6.6.4).  
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Creation of the Finger Lakes Watershed Hub 

The Finger Lakes Watershed Hub was established in 2017 within the New York State Department 

of Environmental Conservation’s Division of Water. The Hub is comprised of full-time NYSDEC 

staff whose main focus and role is to better understand, protect and address water quality issues 

confronting the Finger Lakes. The Hub works throughout the Finger Lakes region, collaboratively, 

with NYSDEC central office, the Great Lakes Program, DEC-regional offices, and numerous other 

Finger Lakes stakeholders (https://www.dec.ny.gov/lands/122661.html).  

DEC-AGM Finger Lakes Cover Crop Program, 2019-2024  

Through a Memorandum of Understanding between the NYSDEC and NYSAGM, NYSDEC has 

agreed to provide funding from the NYS Environmental Protection Fund to support utilizing Soil 

and Water Conservation Districts (SWCDs) to implement cover crops within the Eastern Finger 

Lakes watershed region, including the Cayuga Lake watershed. Since 2019, DEC has provided 

funding to the NYSAGM to provide training, outreach and education, and coordinate on the ground 

project planning and cover crop implementation. To date, the program has successfully implemented 

more than 1,300 acres of cover crops on approximately 90 fields. A new round of funding will 

support additional cover crop projects in 2022-2024. The program has distributed $670,000 since 

2018.  

Village of Interlaken Sewage Treatment Plant (SPDES NY0029289) 

As part of a SPDES permit modification, the Village of Interlaken Sewage Treatment Plant (SPDES 

NY0029289) received a total phosphorus effluent limit of 0.5 mg/L in 2021 

(https://www.dec.ny.gov/data/IF/SPDES/NY0029289/Permit.IndSPDES.NY0029289.2021-12-

01.2021RECORD.Renewal&Modification_x.pdf) which exceeds the TMDL recommendations of 1 

mg/L for this facility (see Table 23).  

6.6.3. Planned Activities to Improve Water Quality in the Cayuga Lake Watershed  

AGM Erosion and Sediment Control Implementation Grants for the Genesee River and Finger Lakes 

Watershed, 2020-2023 

To further unify the efforts to improve and protect water quality in the Finger Lakes, NYSAGM has 

agreed to provide funding to reduce nutrient loading and soil erosion in this region in coordination 

with NYSDEC. The allocation of these funds, provided from the NYS Environmental Protection 

Fund, will reduce nutrient and soil losses through project implementation of field level conservation 

practices. These projects will include stream bank stabilization and restoration, riparian buffers and 

other appropriate agricultural erosion and sediment control BMPs as planned by Soil & Water 

Conservation Districts. Using this competitive funding process, conservation practices will be 

awarded funding based on nutrient reduction potential and proximity to high priority watercourses. 

A onetime allocation of $770,000 was available to support projects in the Finger Lakes Watershed. 

The maximum award level is $25,000 per project. 

Ithaca Flood Control Dredging Project  

The objective of the project is to dredge from the Cayuga Inlet, a major tributary and source of 

phosphorus and sediment to the Southern End of Cayuga Lake. The dredging is to remove the upper 

https://www.dec.ny.gov/lands/122661.html
https://www.dec.ny.gov/data/IF/SPDES/NY0029289/Permit.IndSPDES.NY0029289.2021-12-01.2021RECORD.Renewal&Modification_x.pdf
https://www.dec.ny.gov/data/IF/SPDES/NY0029289/Permit.IndSPDES.NY0029289.2021-12-01.2021RECORD.Renewal&Modification_x.pdf
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1.5 feet of sediment across the width and length of the Cayuga Inlet to increase the capacity of the 

inlet to transmit flows, reduce flooding, and enhance navigation in the dredged areas. Phase I was 

the design and building of the Sediment Management Facility (SMF), completed in 2020 (NYSDEC 

2015). Currently the project is  in the design phase for the dredging project. Phase II of Dredging 

project will complete the dredging design and actual dredging. The estimated amount for the first 

dredging phase is about 80,000 cubic yards (CY) with up to additional 40,000 CY removed due to 

over dredging by the contractor. The dredging is expected to provide the added benefit of reducing 

sediment and phosphorus loads to Cayuga Lake by decreasing resuspended material transport and 

increasing sediment deposition into the Channel before the phosphorus and sediment load reaches 

the Southern End of the Lake.  

NYSDEC Finger Lakes Small Grants Program 

New York State Department of Environmental Conservation (DEC) has developed a Finger Lakes 

Small Grants program with $350,000 in new competitive grant funding is now available to help 

communities in the Finger Lakes watershed restore and protect water quality. The grants are 

supported by the State’s Environmental Protection Fund (EPF) and administered under DEC’s Finger 

Lakes Watershed Grants Program. Grant awards will range from $25,000 to $50,000. All projects 

must have defined measurable project objectives, tasks, and deliverables that can be completed 

within a two-year contract term and be located within the geographic boundaries of the Finger Lakes 

watershed. Round one of the Finger Lakes Watershed Grants Program Request for Applications 

(RFA) is available online through the New York State Grants Gateway at 

https://grantsgateway.ny.gov or at the DEC Finger Lake Watershed Hub website 

(https://www.dec.ny.gov/lands/122661.html). 

Eastern Fingers Lakes Watershed Coalition 

The eleven Soil and Water Conservation Districts (Steuben, Schuyler, Yates, Seneca, Tompkins, 

Wayne, Ontario, Cayuga, Onondaga, Chemung, and Cortland) that overlap with the seven “eastern” 

Finger Lakes (Canandaigua, Keuka, Seneca, Cayuga, Owasco, Skaneateles, and Otisco) formed the 

“Eastern Finger Lakes Water Coalition” to develop, seek funds for and implement projects to abate 

nonpoint sources of nutrients within the eastern Finger Lakes. Additionally, NYS committed EPF 

funding to support capacity building within the Coalition to accelerate project design, grant 

applications, and on the ground implementation of projects clean water plans (TMDLs, 9E plans, 

HAB Action Plans) and in Agricultural Environmental Management (AEM) Strategic Plans. The 

additional SWCD capacity would help leverage additional funding from the Water Quality 

Improvement Program (WQIP), the Nonpoint Planning Grant (NPG), the Great Lakes Restoration 

Initiative (GLRI), the Agriculture Non-Point Source (AgNPS), and other funding sources. 

6.6.4. Cayuga Lake Monitoring Plan 

Tracking BMP implementation and phosphorus load reduction estimation  

Best management projects funded through state-funded programs and FLLOWPA will continue to 

be compiled and tracked to evaluate TMDL progress in the Cayuga Lake watershed through the 

DEC’s Non-Point Source data base. Additionally, phosphorus load reductions will be annually 

estimated in the Non-Point Source data base for comparison with the TMDL reduction targets (30% 

TP load reduction) by the NYSDEC’s Finger Lakes Watershed Hub. 

https://grantsgateway.ny.gov/
https://www.dec.ny.gov/lands/122661.html
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Cayuga Lake monitoring and water quality evaluation plan 

In 2017, two sites were selected for monitoring on Cayuga Lake as part of the Citizen Statewide 

Lake Assessment Program’s (CSLAP) expansion into the Finger Lakes. One site is in the Main Lake, 

Mid-North segment (0705-0025-Class A) of Cayuga Lake. The second site was in the Main Lake, 

Mid-South segment (0705-00500-Class AA) which corresponds to a long-term monitoring location 

in Cayuga Lake. Since 2018, CSLAP on Cayuga Lake expanded to five sites with at least one site 

within each lake segment. Currently, samples are collected June through September for a minimum 

of four samples per segment per year for many lake water quality indicators, with a focus on 

evaluating eutrophication status include chlorophyll-a and total phosphorus levels.  

Data collected through CSLAP meets NYSDEC’s requirements for waterbody assessment (see 

NYSDEC’s Consolidated Assessment Listing Methodology at 

https://www.dec.ny.gov/docs/water_pdf/calmmay2021.pdf). 

The NYSDEC’s Finger Lakes Watershed Hub will evaluate water quality data from Cayuga Lake 

from CSLAP and/or the DEC’s Lake Classification and Inventory program (LCI; See Section 7) to 

assess water quality against water quality standards and TMDL targets. NYSDEC develops site-

specific reports which are publicly available and provide detailed and summary water quality data, 

including summer average TP and Chl-a, which can be used to evaluate attainment of the TMDL 

targets for each segment. For more information on Cayuga Lake CSLAP, see 

https://experience.arcgis.com/experience/c32878596a0a47deb5f97ea5e07ec9c5. 

6.6.5. Adaptive Management 

NYSDEC will use an adaptive management approach when implementing the Cayuga Lake TMDL. 

This TMDL’s total phosphorus reduction targets for the entire watershed (30% reduction), current 

and future BMP implementation with corresponding estimated total phosphorus reductions, and 

current and future ambient lake monitoring results will be used to ensure that TMDL targets are 

achieved and maintained in all Cayuga Lake segments. Ambient water quality information will be 

reviewed in the context of the TMDL targets (see Section 6.6.4), and implementation progress (see 

Sections 6.6.2 and 6.6.3) will be tracked by the NYSDEC’s Finger Lakes Watershed Hub.  

An “iterative implementation” approach will allow for adjustments to implementation practices and 

recommended BMP locations in future planning cycles to account for actual, observed conditions 

versus modeled in-lake response to implementation as changes to the watershed and lake response 

are continually understood. Recommendations on future actions and activities beyond the 

recommendations in Section 7.0, based on this information, will be communicated through 

established NYSDEC mechanisms (i.e., lake water quality reports) and outreach participation with 

stakeholders.  

  

https://www.dec.ny.gov/docs/water_pdf/calmmay2021.pdf
https://experience.arcgis.com/experience/c32878596a0a47deb5f97ea5e07ec9c5
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7.0 IMPLEMENTATION SECTION 

7.1 Summary 
The Cayuga Lake TMDL was developed to restore the Southern End segment water quality and to 

protect the best uses for all segments and classifications in Cayuga Lake.  

The objective of the implementation section is to provide stakeholders with resources and 

recommendations to select appropriate and effective management actions that will achieve the 

Cayuga Lake TMDL TP reductions that will restore and protect the best uses. However, attainment 

of the water quality standards will depend on achieving the Chl-a water quality target concentrations 

for each lake segment. The section provides resources and guidance for the implementation of the 

Cayuga Lake TMDL, including: 

• Identification of active stakeholder groups working within the Cayuga Lake watershed to 

protect and restore water quality; 

• Alignment of the Cayuga Lake TMDL with existing management actions and priority 

projects identified in other established plans; 

• Discussion of the importance of understanding the forms of phosphorus when selecting 

BMPs; 

• Estimation of phosphorus loading by sub-basins within the Cayuga Lake watershed to assist 

stakeholders to prioritize implementation; and  

• Categorization of the cost-benefit of various BMPs and recommendation of specific nonpoint 

source BMPs 

Information contained in this section may be used to assist stakeholders in identifying the most 

appropriate and effective BMPs within each sub-basin to reduce sources of phosphorus. In addition, 

the information may help stakeholders to prioritize, by sub-basin, target pollutant source sectors, to 

identify opportunities to develop Cayuga Lake watershed-wide implementation programs, and to 

evaluate relative implementation costs and reductions. 

This implementation section offers recommendations to achieve loading reductions and water quality 

targets provided by the detailed and comprehensive analysis of the Cayuga Lake TMDL. The best 

management activities described here were informed by the recommendations identified in existing 

Cayuga Lake plans, literature reviews of phosphorus reduction strategies, other TMDLs and Nine 

Element Watershed plans.  

A critical factor to successfully implement a TMDL is the identification of appropriate pollution 

reduction strategies available (e.g., BMPs and regulatory tools). Coordination with state agencies, 

federal agencies, local governments, and stakeholders will ensure that the proposed management 

alternatives are technically and financially feasible. NYSDEC, in coordination with these local 

interests, will address the sources of impairment in the Cayuga Lake watershed, match management 

strategies with those sources, align available resources for implementation, and ultimately improve 

the water quality of Cayuga Lake. 

For Cayuga Lake, seeking appropriate reductions in agricultural loads is key because these loads 

represent the dominant external loading sector and the greatest proportion of the total controllable 

load to the lake. For the agricultural source sector, implementation relies upon voluntary installation 

of BMPs by local stakeholders and compliance with the conditions of the CAFO SPDES General 
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Permits. The ambient water quality of Cayuga Lake will indicate water quality improvement 

achieved due to watershed management actions. Stream monitoring to quantify nutrient and sediment 

contributions from individual tributaries and subwatersheds would provide useful information to help 

identify priority areas, direct resources, and understand the effectiveness of implemented BMPs. The 

implementation of nonpoint source BMPs is expected to primarily be a continuation of the work of 

various stakeholders throughout the watershed, including, but not limited to: 

Cayuga County Health Department 
Finger Lakes-Lake Ontario Watershed Protection 

Alliance 

Cayuga County Soil and Water Conservation District 

(SWCD) 
Finger Lakes Regional Watershed Alliance 

Cayuga County Water Quality Management Agency Genesee Finger Lakes Regional Planning Council 

 

NYS Department of Agriculture and Markets 

(NYSAGM) / NYS Soil and Water Conservation 

Committee 

Cayuga Lake Monitoring Partnership Schuyler County SWCD 

Cayuga Lake Watershed Intermunicipal Organization Seneca County Health Department 

Cayuga Lake Watershed Network Seneca County SWCD 

Community Science Institute Tompkins County Health Department 

Cornell University Tompkins County SWCD 

Cortland County SWCD Tompkins County Water Resource Council 

Finger Lakes Land Trust Tioga County SWCD 

 

Existing Watershed and Strategic Plans 

There are two additional, existing watershed management plans for Cayuga Lake: the Cayuga Lake 

HABs Action Plan (https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf) and the Cayuga 

Lake Watershed Restoration and Protection Plan (CLWRPP 2017; https://www.cayugalake.org/wp-

content/uploads/clwrpp_2017_final_4_30_17.pdf. The CLWRPP is intended to assist the ongoing 

annual planning effort, assess progress, and prioritize corrective actions. The CLWRPP is 

implemented by the Cayuga Lake Watershed Intermunicipal Organization (IO). Both plans describe 

actions to improve or protect Cayuga Lake water quality and have been used by the above 

stakeholders to that end over the past several years.  

In 2018, as part of Governor Cuomo’s Harmful Algal Bloom (HAB) Initiative, the Cayuga Lake 

HABs Action Plan was developed collaboratively by NYSDEC, NYSDOH, NYSAGM and a diverse 

group of steering committee members to combat HABs in Cayuga Lake. Numerous watershed 

protection and nutrient reduction strategies were identified and if implemented will help to achieve 

the targets of the Cayuga Lake TMDL. These two plans, and the recommended actions identified in 

the Cayuga Lake TMDL, will assist stakeholders identify implementation projects to reduce 

phosphorus loading. 

https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf
https://www.cayugalake.org/wp-content/uploads/clwrpp_2017_final_4_30_17.pdf
https://www.cayugalake.org/wp-content/uploads/clwrpp_2017_final_4_30_17.pdf
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The Cayuga watershed contains parts or all of six counties (Cayuga, Seneca, Tompkins, Cortland, 

Schuyler, and Tioga) each with active Soil and Water Conservation Districts. Each district develops 

Agricultural Environmental Management (AEM) Strategic Plans with measurable actions, every five 

years with the goal of advancing environmental stewardship and protecting land and water quality. 

The Districts provide technical assistance to landowners to evaluate practices and implement best 

management practices. 

7.2 Forms of Phosphorus 
Understanding the relative contributions of the different forms of phosphorus from different sources 

within the Cayuga Lake watershed was a critical component in the development of this 

Implementation Section because the various forms of phosphorus differ in their ability to support 

algal growth and, therefore, impact the aquatic environment differently. This information should be 

considered as recommended management actions are evaluated so that the most appropriate BMPs 

will be selected. 

The two major categories of phosphorus are particulate and dissolved. Particulate phosphorus 

includes phosphorus in organisms, minerals from rock and soil, and phosphorus adsorbed (adhesion 

to solid material, forming a film on the surface) onto dead particulate organic matter (Wetzel 2001). 

Dissolved phosphorus includes orthophosphate, polyphosphates (found in detergents), phosphorus 

combined with adsorptive colloids (particles that do not settle and cannot be separated out by 

ordinary filtering or centrifuging), and low molecular weight phosphate esters (Wetzel 2001).  

Phosphorus exists in multiple forms (Dodds 2003) that differ in their ability to support algal growth 

(DePinto et al. 1981, Young et al. 1985). Three forms of phosphorus are commonly measured: total 

phosphorus (TP), total dissolved phosphorus (TDP) and soluble reactive phosphorus (SRP). 

Particulate phosphorus (PP) is derived from the difference between TP and TDP. Soluble unreactive 

phosphorus (SUP) is derived from the difference between TDP and SRP. SUP is often identified as 

dissolved organic phosphorus. As demonstrated in Figure 12, the dissolved forms of phosphorus are 

more readily available (or bioavailable) to support algal growth than the particulate forms (Auer et 

al. 1998, Effler et al. 2012. The bioavailability of particulate phosphorus varies by the source but is 

generally not highly available (Sharpley and Menzel 1987, Prestigiacomo et al. 2016). It is important 

to note that, even though particulate P (PP) is generally less available than dissolved forms, because 

the PP component dominates TP load (Prestigiacomo et al. 2016), management of PP is critical in 

waterbody protection and restoration. The bioavailable portion of particulate phosphorus becomes 

available to algae through desorption and decomposition processes that disassociate the bioavailable 

portion from the particulates (DePinto et al. 1981). Therefore, it is recommended that both PP and 

SRP are targeted in best management practice implementation in the Cayuga Lake watershed. This 

approach is also being implemented in the Lake Erie watershed to reduce levels of Chl-a in Lake 

Erie (Scavia et al. 2016, Canada-Ontario 2018). To maximize the effectiveness of PP management 

for both sediment reduction and reduction of in-lake Chl-a, erosion control BMPs could be 

implemented in areas where the bioavailability of PP is high (Prestigiacomo et a. 2016). 
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Figure 12. Forms of phosphorus and relative bioavailability. 

 

7.3 Sub-Basin Relative Loading Characteristics 
The following figures and tables describe the relative loading and land use characteristics for each 

of the modeled sub-basins within the Cayuga Lake watershed developed for the TMDL. Figure 13 

shows a map of the Cayuga Lake sub-basins and the corresponding modeled sub-basins (map 

number) used in the CLM; Table 24 cross-walks the Cayuga Lake sub-basin name with the map 

number (sub-basins used in the CLM). This information can be used to identify areas for BMP 

implementation to reach TMDL targets. 
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Figure 13. Map of Cayuga Lake sub-basins. Map numbers may be used to correspond to the modeled 

sub-basins listed in Table 21.  
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Table 24.  Map number that corresponds to the sub-basin name and sub-basin name used in the 

CLM (See Figure 13). 

ug – ungaged, these areas do not have continuously monitored stream flow 

Overview of Potential Sources of Phosphorus 

The amount and form (particulate P or dissolved P) of phosphorus reaching waterbodies (overland 

flow or runoff) depends on the soils, slope, land cover, weather, land use, and other pollution 

sources). Runoff from land uses with exposed soils (e.g., cultivated land) is generally higher in 

particulate phosphorus. Runoff from land uses with covered soils (e.g., grassland, forest) carries 

less sediment, and the dissolved forms of phosphorus can dominate (Sharpley and Menzel 1987).  

The bioavailability of particulate P varies depending on the source. Chemical, biological, 

biochemical, and physical processes influence the interaction between particulate and dissolved 

phosphorus forms.  

The magnitude and relative contribution of external phosphorus loads from various nonpoint 

sources is fundamental information to support the implementation of the TMDL (USEPA 1991b). 

Map # 
Sub-basin  

Name 

Model Sub-basin 

Name 

Map 

# 

Sub-basin 

Name 

Model Sub-basin 

Name 

1 Barnum Creek Area ug9 18 Lake Ridge Point Area ug5 

2 Big Hollow Area ug11 19 Lansing Area ug2 

3 Bloomer/Mack Creek Area ug10 20 Lavanna Area ug13 

4 Canoga Creek Area ug14 21 Little Creek Area ug11 

5 Cascadilla Creek ug1 22 Cayuga View Area  ug12 

6 Cayuga Inlet Cayuga Inlet 23 Minnegar Creek Area ug4 

7 Cayuga View Area ug5 24 Paines Creek ug11 

8 Cayuga Village Area ug15 25 Red Creek ug12 

9 Fall Creek Fall Creek 26 Salmon Creek Salmon Creek 

10 Glen/Dean Creek Area ug12 27 Schuyler Creek Area ug13 

11 Glenwood Creek Area ug2 28 Sheldrake Creek ug7 

12 Great Gully ug13 29 Six Mile Creek Six Mile Creek 

13 Grovers/Powel Creek Area ug8 30 Taughannock Creek 
Taughannock 

Creek 

14 Gulf Creek Area ug3 31 Trumansburg Creek ug5 

15 Hicks Gully ug11 32 Union Springs area ug13 

16 Interlaken Area ug7 33 Willow Creek Area ug4 

17 King Ferry State Area ug6 34 Yawger Creek ug15 
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Due to the importance of dissolved P forms affecting receiving waterbody quality, the Cayuga 

Lake TMDL recognizes that only a portion of the TP loading into the lake is in a form that can 

immediately support algal growth. Studies of Cayuga Lake suggest that the composition of the TP 

pool can vary substantially between sources (Effler et al 2010, Gelda et al 2015a and Gelda et al 

2015b). 

Table 25 summarizes, by sub-basin, the average annual watershed nonpoint source TP loads, sub-

basin area, and the average TP lbs/acre. Table 26 summarizes, by sub-basin, the average annual 

nonpoint source SRP load, the relative percent of the SRP load, percent of average annual TP load 

and percent of SRP of TP load. The information provided in Tables 24-25 were obtained from the 

CLM loading inputs and knowledge of each subbasin’s defined area.  

Table 25.  Annual average NPS TP loads (1998-2013), sub-basin areas and TP export 

(lbs/acre/year) from nonpoint sources, excluding septic systems in sub-basins, that input into the 

Southern End Cayuga Lake segment and Main Lake, Mid-South, Main Lake-Mid North, and 

Northern End segments.  

Southern End Segment Cayuga Lake sub-basins  

Map 

# 
Sub-basin Name 

Modeled Source 

Name 

Avg TP Annual 

(1998-2013) lbs/yr 

Sub-basin 

Area (acre) 

TP 

lbs/yr/acre 

9 Fall Creek Fall Creek 40,067 84,785 0.5 

29 Six Mile Creek Six Mile Creek 11,666 32,023 0.3 

5 Cascadilla Creek ug1 2,900 9,201 0.3 

6 Cayuga Inlet Cayuga Inlet 16,963 62,507 0.3 

Main Lake, Mid-South and Mid-North and Northern End Segments Cayuga Lake Sub-basins 

Map 

# 
Sub-basin Name 

Modeled Source 

Name 

Avg TP Annual 

(1998-2013) lbs/yr 

Sub-basin 

Area (acre) 

TP 

lbs/yr/acre 

26 Salmon Creek Salmon Creek 79,881 58,954 1.4 

7, 22 Cayuga View Area ug5 24,505 18,510 1.3 

16 Interlaken Area ug7 29,492 22,919 1.3 

3 
Bloomer/Mack Creek 

Area 
ug10 5,988 4,519 1.3 

2 Big Hollow Area ug11 29,307 22,368 1.3 

10 Glen/Dean Creek Area ug12 16,582 12,602 1.3 

23 Minnegar Creek Area ug4 8,834 9,522 0.9 

11 Glenwood Creek Area ug2 12,893 13,928 0.9 

13 
Grovers/Powel Creek 

Area 
ug8 5,210 3,978 1.3 
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12 Great Gully ug13 36,489 27,342 1.3 

14 Gulf Creek Area ug3 4,264 4,685 0.9 

4 Canoga Creek Area ug14 10,306 7,125 1.5 

17 King Ferry State Area ug6 15,748 12,331 1.3 

8 Cayuga Village Area ug15 24,547 18,157 1.4 

1 Barnum Creek Area ug9 3,046 2,565 1.2 

30 Taughannock Creek Taughannock Creek 21,701 43,504 0.50 

 

Table 26.  Annual average SRP loads (1998-2013) and percent of SRP of the TP load from 

nonpoint sources, including septic systems in Cayuga Lake watershed by modeled sub-basins.ug 

= ungauged tributary.  

Southern End Segment Cayuga Lake sub-basins 

Map 

# 
Sub-basin Name 

Modeled 

Source 

Name 

Avg Annual SRP lbs/yr % of avg annual SRP load 

9 Fall Creek Fall Creek 4111.8 11.0 

6 Cayuga Inlet Cayuga Inlet 3424 9.1 

29 Six Mile Creek 
Six Mile 

Creek 
2306 6.2 

5 Cascadilla Creek ug1 567 1.5 

Main Lake, Mid-South and Mid-North and Northern End Segments Cayuga Lake Sub-basins 

Map 

# 
Sub-basin Name 

Modeled 

Source 

Name 

Avg Annual SRP lbs/yr % of avg annual SRP load 

26 Salmon Creek 
Salmon 

Creek 
8523 22.8 

30 Taughannock Creek 
Taughannock 

Creek 
2556 6.8 

12 Great Gully ug13 1,638 4.4 

16 Interlaken Area ug7 1,545 4.1 

2 Big Hollow Area ug11 1,500 4.0 

7,22 Cayuga View Area ug5 1,248 3.3 

8 Cayuga Village Area ug15 1173 3.1 

11 Glenwood Creek Area ug2 929 2.5 
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10 Glen/Dean Creek Area ug12 842 2.2 

17 King Ferry State Area ug6 800 2.1 

-- -- Seneca River 763 2.0 

23 Minnegar Creek Area ug4 637 1.7 

4 Canoga Creek Area ug14 463 1.2 

14 Gulf Creek Area ug3 307 0.8 

3 
Bloomer/Mack Creek 

Area 
ug10 304 0.8 

13 
Grovers/Powel Creek 

Area 
ug8 265 0.7 

1 Barnum Creek Area ug9 155 0.4 

 

The percent land use, percent TP load, and percent SRP loads for each modeled sub-basin are 

shown in Tables 27-29. The information is organized by segment and listed in alphabetical order.  

Table 27.  Percent land use by sub-basin for the Cayuga Lake Southern End segment and Main 

Lake, Mid-South, Main Lake-Mid North, and Northern End segments. 

Southern End Segment Cayuga Lake sub-basins  

Map 

# 
Sub-basin Name 

Modeled 

Sub-

Basins 

% Cultivated 

crops 

% 

Forest 

% Hay/ 

pasture 

% Urban and 

developed land 

% 

Water 

5 Cascadilla Creek ug1 5 67 16 11 0.2 

6 Cayuga Inlet 
Cayuga 

Inlet 
10 60 23 7 0.2 

9 Fall Creek 
Fall 

Creek 
16 48 29 7 0.4 

29 Six Mile Creek 
Six Mile 

Creek 
4 71 18 7 0.3 

Main Lake, Mid-South and Mid-North and Northern End Segments Cayuga Lake sub-basins  

Map 

# 
Sub-basin Name 

Modeled 

Sub-

Basins 

% Cultivated 

crops 

% 

Forest 

% Hay/ 

pasture 

% Urban and 

developed land 

% 

Water 

1 
Barnum Creek 

Area 
ug9 35 17 42 6 2 

2 Big Hollow Area ug11 52 23 17 6 2 
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3 
Bloomer/Mack 

Creek Area 
ug10 44 20 30 5 1 

4 
Canoga Creek 

Area 
ug14 34 22 30 10 4 

7 
Cayuga View 

Area 
ug5 30 42 15 10 3 

22 
Cayuga View 

Area 
ug12 49 13 31 5 2 

8 
Cayuga Village 

Area 
ug15 11 31 36 13 10 

10 
Glen/Dean Creek 

Area 
ug12 36 20 35 4 4 

11 
Glenwood Creek 

Area 
ug2 15 38 36 10 2 

12 Great Gully ug13 54 15 28 3 0.1 

13 
Grovers/Powel 

Creek Area 
ug8 47 12 34 6 2 

14 Gulf Creek Area ug3 11 51 30 8 0 

15 Hicks Gully ug11 41 14 39 7 0 

16 Interlaken Area ug7 37 20 35 7 2 

17 
King Ferry State 

Area 
ug6 40 25 24 6 5 

18 
Lake Ridge Point 

Area 
ug5 39 32 24 4 2 

19 Lansing Area ug2 6 34 17 43 1 

20 Lavanna Area ug13 43 19 35 3 0.1 

21 Little Creek Area ug11 44 17 30 7 2 

23 
Minnegar Creek 

Area 
ug4 20 24 25 28 3 

24 Paines Creek ug11 48 21 28 3 0.1 

25 Red Creek ug12 47 23 25 6 0.1 

26 Salmon Creek 
Salmon 

Creek 
47 25 25 4 0.0 

27 
Schuyler Creek 

Area 
ug13 48 17 27 7 1. 

28 Sheldrake Creek ug7 39 16 40 5 0.3 
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30 
Taughannock 

Creek 

Taughan

nock 

Creek 

23 40 32 5 0.1 

31 
Trumansburg 

Creek 
ug5 29 27 37 7 0.1 

32 
Union Springs 

area 
ug13 50 14 27 7 3 

33 
Willow Creek 

Area 
ug4 27 37 29 5 2 

34 Yawger Creek ug15 44 14 38 4 0 

Table 28.  Percent annual TP load based on average annual loads (1998-2013) by source sector 

within sub-basins for the Cayuga Lake Southern End segment and Main Lake, Mid-South, Main 

Lake-Mid North, and Northern End segments. 

Southern End Segment Cayuga Lake sub-basins 

Map 

# 

Sub-basin 

Name 

Modeled 

Sub-

basins 

% Load from 

Cultivated 

crops 

% Load 

from 

Forest 

% Load from 

Hay/ pasture 

% Load from Urban 

and developed land 

5 
Cascadilla 

Creek 
ug1 28 27 24 22 

6 Cayuga Inlet 
Cayuga 

Inlet 
43 19 27 11 

9 Fall Creek 
Fall 

Creek 
54 12 26 8 

29 Six Mile Creek 
Six Mile 

Creek 
25 31 29 15 

Main Lake, Mid-South and Mid-North and Northern End Segments Cayuga Lake sub-basins 

Map 

# 

Sub-basin 

Name 

Modeled 

Sub-

basins 

% Load 

Cultivated 

crops 

% Load 

Forest 

% Load 

Hay/pasture 

% Load Urban and 

developed land 

1 
Barnum Creek 

Area 
ug9 70 3 23 4 

2 
Big Hollow 

Area 
ug11 86 3 8 4 

3 
Bloomer/Mack 

Creek Area 
ug10 79 3 15 3 

4 
Canoga Creek 

Area 
ug14 72 3 17 8 
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7 
Cayuga View 

Area 
ug5 74 8 10 9 

22 
Cayuga View 

Area  
ug12 82 2 14 3 

8 
Cayuga Village 

Area 
ug15 39 8 35 17 

10 
Glen/Dean 

Creek Area 
ug12 74 3 20 3 

11 
Glenwood 

Creek Area 
ug2 49 9 31 12 

12 Great Gully ug13 85 2 12 2 

13 
Grovers/Powel 

Creek Area 
ug8 79 2 16 4 

14 Gulf Creek Area ug3 42 15 32 11 

15 Hicks Gully ug11 75 2 19 5 

16 Interlaken Area ug7 73 3 19 6 

17 
King Ferry State 

Area 
ug6 80 4 13 4 

18 
Lake Ridge 

Point Area 
ug5 79 5 13 3 

19 Lansing Area ug2 19 9 16 56 

20 Lavanna Area ug13 78 3 17 2 

21 
Little Creek 

Area 
ug11 79 2 14 5 

23 
Minnegar Creek 

Area 
ug4 52 5 17 27 

24 Paines Creek ug11 82 3 13 2 

25 Red Creek ug12 82 3 12 4 

26 Salmon Creek 
Salmon 

Creek 
83 3 12 3 

27 
Schuyler Creek 

Area 
ug13 81 2 12 4 

28 Sheldrake Creek ug7 74 2 20 4 

30 
Taughannock 

Creek 

Taughann

ock 

Creek 

64 8 24 5 
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31 
Trumansburg 

Creek 
ug5 66 5 23 6 

32 
Union Springs 

area 
ug13 82 2 12 4 

33 
Willow Creek 

Area 
ug4 68 7 20 5 

34 Yawger Creek ug15 78 2 18 2 

 

Table 29.  Percent annual SRP load based on average annual loads (1998-2013) by source sector 

within sub-basins for the Cayuga Lake Southern End segment and Main Lake, Mid-South, Main 

Lake-Mid North, and Northern End segments. 

Southern End Segment Cayuga Lake sub-basins 

Map 

# 

Sub-basin 

Name 

Modele

d Sub-

basins 

% Load 

Cultivated 

crops 

% Load 

Forest 

% Load Hay/ 

pasture 

% Load Urban and 

developed land 

5 
Cascadilla 

Creek 
ug1 7 28 40 25 

6 Cayuga Inlet 
Cayuga 

Inlet 
12 23 51 14 

9 Fall Creek 
Fall 

Creek 
17 16 55 12 

29 Six Mile Creek 
Six Mile 

Creek 
6 31 47 16 

Main Lake, Mid-South, and Mid-North Segments Cayuga Lake sub-basins  

Map 

# 

Sub-basin 

Name 

Modele

d Sub-

basins 

% Load 

Cultivated 

crops 

% Load 

Forest 

% Load Hay/ 

pasture 

% Load Urban and 

developed land 

1 
Barnum Creek 

Area 
ug9 28 4.1 60.9 7.3 

2 
Big Hollow 

Area 
ug11 52 6.9 31.0 10.2 

3 
Bloomer/Mack 

Creek Area 
ug10 39 5.4 48.5 7.4 

4 
Canoga Creek 

Area 
ug14 30 5.9 49.1 14.8 

7 
Cayuga View 

Area 
ug5 35 15.0 32.2 18.0 
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22 
Cayuga View 

Area 
ug12 42 3.4 47.7 7.1 

8 
Cayuga Village 

Area 
ug15 10 8.9 61.3 19.8 

10 
Glen/Dean 

Creek Area  
ug12 32 5.5 57.1 5.6 

11 
Glenwood 

Creek Area 
ug2 14 10.6 60.4 14.9 

12 Great Gully ug13 47 4.1 44.6 3.9 

13 
Grovers/Powel 

Creek Area 
ug8 39 2.9 50.7 7.8 

14 Gulf Creek Area ug3 12 16.3 58.6 13.6 

15 Hicks Gully ug11 32 3.4 55.6 8.8 

16 Interlaken Area ug7 31 5.1 53.9 10.2 

17 
King Ferry State 

Area 
ug6 40 7.5 43.7 8.9 

18 
Lake Ridge 

Point Area 
ug5 40 9.9 43.8 6.7 

19 Lansing Area ug2 5 8.7 25.9 60.7 

Map 

# 

Sub-basin 

Name 

Modele

d Sub-

basins 

% Load 

Cultivated 

crops 

% Load 

Forest 

% Load 

Hay/pasture 

% Load Urban and 

developed land 

20 Lavanna Area ug13 36 4.8 54.5 4.6 

21 
Little Creek 

Area 
ug11 38 4.6 47.1 10.0 

23 
Minnegar Creek 

Area 
ug4 17 6.1 37.9 38.8 

24 Paines Creek ug11 43 5.8 46.6 4.4 

25 Red Creek ug12 43 6.5 41.5 8.7 

26 Salmon Creek 
Salmon 

Creek 
44 7.1 42.8 5.9 

27 
Schuyler Creek 

Area 
ug13 43 4.6 43.4 9.5 

28 Sheldrake Creek ug7 31 3.9 57.9 6.8 

30 
Taughannock 

Creek 

Taughan

nock 

Creek 

23 12.1 57.5 7.4 
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31 
Trumansburg 

Creek 
ug5 25 7.1 57.8 10.5 

32 
Union Springs 

area 
ug13 44 3.7 42.3 10.4 

33 
Willow Creek 

Area 
ug4 27 11.0 53.4 9.0 

34 Yawger Creek ug15 36 3.4 56.4 4.7 

 

The above tables represent watershed conditions modeled during the development of the TMDL. 

As newer monitoring data from the watershed becomes available, it should be considered when 

guiding future implementation efforts, if the data meets appropriate data quality criteria 

(https://dec.ny.gov/environmental-protection/water/water-quality/assurance). 

Recommended BMPs, BMP Efficiency and Cost 

Selecting appropriate BMPs depends on numerous factors including: the target pollutant(s), target 

pollutant form, pollutant reduction goals, resources and economic considerations, and land 

availability. BMPs can be managerial, involving changes to social practices, while others can be 

structural by requiring the design and construction of infrastructure. Source BMPs target nutrient 

reduction strategies such as preventing nutrient run-off from sediment, while transport interrupting 

BMPs capture sediment and nutrients off-site before entering receiving waters. In addition, BMPs 

differ in their ability to target specific forms of P. Management of dissolved P is a continuing area 

of research; practices designed for the conservation of soluble P in addition to TP are 

recommended in the Cayuga Lake TMDL and supported in the scientific literature (Ritter and 

Shiromohammadi 2000 and Sharpley et al. 2006). Also, researchers have identified that 

management of bioavailable P is the most cost-effective strategy in reducing the effects of 

eutrophication (Sonzogni et al. 1982). 

 

Table 30.  Developed land BMPs and the TP pounds reduced and cost to reduce TP. (X = 

applicable, Unknown = not enough information to determine applicability) 
   Targeted Nutrient Form1 

BMP Name 
TP Pounds 

Reduced 

Cost to 

Reduce 

Pound of TP 

Sediment bound 

pollutants 

(particulate) 

and nutrients 

Dissolved 

pollutants 

and nutrients 

Tree Planting  High   Low  X unknown 

Riparian Forest Buffer  High   Low  X X 

Infiltration Basin  High   Medium  X unknown 

Vegetated Swale  Medium   Low  X unknown 

Stormwater Pond  Medium   Low  X unknown 

https://dec.ny.gov/environmental-protection/water/water-quality/assurance
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Filter Strip  Medium   Medium  X X 

Bioretention  Medium   Medium  X unknown 

Vegetated Filter Strip  Medium   Medium  X X 

Dry Detention Pond  Low   Medium  X unknown 

Nutrient Management Plan  Low   Medium  X X 

Street Sweeping  Low   Medium  X unknown 

Floating Wetland  Low   High  X X 

Diversion  Low   High  X X 

Porous Pavement  Low   High  X unknown 

Reduction of Impervious Cover  Low   High  X unknown 

1 Ritter and Shiromohammadi 2000 

 

7.4 Agriculture 
Agriculture represents approximately 50% of the Cayuga Lake watershed land use and agriculture 

lands deliver a majority of the TP load annually to Cayuga Lake. Reductions in this sector are 

critical for successful implementation of the Cayuga Lake TMDL.  

New York State supports environmental and economically sustainable agriculture and recognizes 

the historic, cultural, environmental, and economic importance of maintaining agricultural 

viability in the Cayuga Lake watershed. On-going communication is critical to finding ways to 

reduce the environmental impact of farms while protecting the open space, vistas, rural economic 

development, food, fiber, and energy that they provide to all of us.  

To this end, NYSDEC has been working with both environmental and farming stakeholders in 

New York State for over a decade to achieve environmental stewardship for all New York’s 

agricultural community. A carefully coordinated effort between NYSDEC, NYSAGM, and the 

NYS Soil and Water Conservation Committee actively supports increased conservation planning 

and BMP implementation on farms through programs within the Agricultural Environmental 

Management (AEM) framework: Agricultural Nonpoint Source Abatement and Control Program 

(AgNPS), the Climate Resilient Farming Program (CRF), the AEM Base Program, and the Source 

Water Buffer Program. 

This coordinated effort works to document farm statistics and best management practices, develop 

watershed and site-specific agricultural plans, and implement and evaluate those practices. New 

York farmers are active stewards and statewide, more than 12,000 farms of all types and sizes are 

involved in AEM, a program that responds to environmental needs with cost effective 

improvements that benefit farms and communities.  
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7.4.1 Recommended Phosphorus Management Strategies for Agricultural Runoff 

There are two primary and intertwined programs in New York that address agricultural water 

quality: the AEM Program and the CAFO regulatory program. The careful coordination of a strong 

regulatory program with financial incentives and a strong local implementation team all based on 

sound science and applied research is the recipe for a successful agricultural water quality program.  

It is important to note that under the New York CAFO program, farms that qualify are required to 

have permit coverage (https://www.dec.ny.gov/permits/6285.html). As of March 2021, 33 ECL 

CAFOs are permitted in the Cayuga Lake watershed. New York’s AEM program is currently 

working with many additional farms in the watershed. NYS AEM program is described in detail 

online at https://agriculture.ny.gov/soil-and-water/agricultural-environmental-management.  

Agricultural Best Management Practices 

The agricultural BMPs identified in Table 30 are recommended to best address the nutrient sources 

from agricultural activities. NYSDEC selected these BMPs based on technical guidance and 

information developed through the Chesapeake Bay Program and recommendations from the NYS 

Chesapeake Bay Watershed Program’s technical meetings with NYS agricultural experts and 

farmers. These BMPs are practical and reasonable considering available funding, technical staff, 

time, and farm operator cooperation for implementation. 

These BMPs have been shown to be highly cost-effective in reducing nutrient runoff, much like 

the reductions shown from implementation of comprehensive nutrient management plans. Many 

of the BMPs also involve source control or stream protection, so they have local benefits and tend 

to be fiscally sustainable. In addition, many practices reduce the impacts of atmospheric nitrogen 

deposition by reducing ammonia emissions and/or providing nitrogen retention. Agricultural 

practices can also be very cost-effective because some involve operational changes without major 

capital commitments. A description of the recommended agricultural BMPs can be found online 

at https://agriculture.ny.gov/system/files/documents/2021/06/ag_bmp_catalogue_1.pdf.  

7.4.2 Agricultural BMP Selection 

As stakeholders identify and prioritize specific management actions on the ground, the following 

factors should also be considered: cost-benefit of BMP, local support of project, feasibility and 

cost to the landowner, landowner agreements, completion of feasibility studies, and eligibility of 

project under existing funding mechanisms. When applying this approach on farms, the priority 

BMPs are determined in a site-specific manner by the farmer and the planner through the AEM 

and NRCS conservation planning process. Based on the Chesapeake Assessment Scenario Tool 

(CAST v 2019) relevant to NYS, Table 30 has been developed to help farmers and agricultural 

conservation professionals further gauge the most cost effective BMPs for TP reduction from their 

specific soils, management, and farm locations in the watershed. Table 31 has been developed to 

help communities select the most cost effective BMPs for TP reduction from agricultural lands. 

Together with the information presented in Table 24 through 29, stakeholders would be able to 

focus on the priority sub-watersheds and estimate the relevant BMPs to get the most pollution 

reduction in the most cost-effective manner. It should be noted, that various BMPs have a range 

of positive impacts on other resources, such as nitrogen conservation, soil health, carbon 

https://www.dec.ny.gov/permits/6285.html
https://agriculture.ny.gov/soil-and-water/agricultural-environmental-management
https://agriculture.ny.gov/system/files/documents/2021/06/ag_bmp_catalogue_1.pdf
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sequestration, greenhouse gas mitigation, adaptation to climate change, habitat, etc. that aren’t 

listed in Tables 30 and 31.  Priorities and final decisions for BMP implementation for any specific 

farm or developed land should be based on planning and with these co-benefits in mind.  

When selecting a BMP, the maps and tables in Table 30 have been developed to help communities 

select cost effective BMPs and target specific forms of P to reduce P from agricultural lands in 

critical areas of the Cayuga watershed. Programs available to support BMP implementation can 

be found in Appendix G: Implementation Resources. 

Table 31.  Agricultural BMPs and the TP pounds reduced and cost to reduce TP. (X = 

applicable, Unknown = not enough information to determine applicability) 
   Targeted Nutrient Form1 

BMP Name 
TP Pounds 

Reduced 

Cost to 

Reduce Pound 

of TP 

Sediment 

bound 

pollutants 

(particulate) 

and nutrients 

Dissolved 

pollutants 

and nutrients 

Riparian Forest Buffer on Pasture with 

Exclusion Fencing 
 High   Low  

X X 

Riparian Herbaceous Cover on pasture 

with fencing 
 High   Low  

X X 

Riparian Forest Buffer Narrow with 

Exclusion Fencing 
 Medium   Low  

X X 

Heavy Use Area Protection  Medium   Low  X unknown 

Riparian Herbaceous Cover-Narrow on 

pasture with Exclusion Fencing 
 Medium   Low  

X X 

Roof Runoff Structure  Medium   Low  X unknown 

Riparian Herbaceous Cover Narrow on 

cropland 
 Low   Low  

X X 

Feed Management  Low   Low  X X 

Tree/Shrub Establishment  Low   Low  X unknown 

Riparian Forest Buffer on Cropland  Low   Low  X X 

Constructed Wetland  Low   Low  X X 

Prescribed Grazing  Low   Low  X unknown 

Forage Harvest Management  Low   Low  X unknown 

Conservation Tillage  Low   Low  X unknown 

Nutrient Management Plan  Low   Medium  X X 

Watering Facility  Low   Medium  X X 
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   Targeted Nutrient Form1 

BMP Name 
TP Pounds 

Reduced 

Cost to 

Reduce Pound 

of TP 

Sediment 

bound 

pollutants 

(particulate) 

and nutrients 

Dissolved 

pollutants 

and nutrients 

Riparian Herbaceous Cover on cropland  Low   Medium  X X 

Riparian Forest Buffer Narrow on 

Cropland 
 Low   Medium  

X X 

Manure Injection  Low   Medium  X unknown 

Roofs and Covers  Low   High  X unknown 

Waste Management System  Low   High  X X 

Cover Crops  Low   Low  X X 

1 Ritter and Shiromohammadi 2000 

 

7.5 Wastewater Sector  
Any new or expanded permitted facilities within the Cayuga Lake watershed may require 

adjustments to the WLAs and LAs within the TMDL or offset the additional phosphorus loads to 

meet the TMDL, and meet strict requirements, either water quality-based effluent limitations 

(WQBELs) or technology based effluent limitations (TBELs). In addition, the SPDES permits for 

any new and expanded facilities should include phosphorus removal treatment and other 

conditions to meet all NYS requirements. SPDES permit modifications recommended by the 

TMDL will be administered through existing NYSDEC permitting programs. Point source 

contributions (assuming permit limits) to Cayuga Lake were found to be small relative to nonpoint, 

but regulation of these sources is an important part of implementing the Cayuga Lake TMDL. 

7.5.1 Recommended Phosphorus Management Strategies for Wastewater Dischargers 

In addition, the Cayuga Lake TMDL recommends that SRP monitoring, for up to two years, be 

added to the SPDES permits for the eight major wastewater treatment facilities within the Cayuga 

Lake watershed. This information will be used to evaluate SRP load contributions from WWTFs. 

7.5.2 Lake Source Cooling 

The WLA for TP for the LSC facility (a Non-Contact Cooling Water facility) is to maintain the 

existing limit of 6.4 lbs/day (6/1/2020; 

https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-

01.Modification_x.pdf). In the most recent modification of this permit, a phosphorus offset 

program was added as a requirement. This offset program requires the implementation and 

maintenance of BMPs in the watershed to offset any future proposed expansion of the LSC system 

and corresponding increase in load of TP and SRP. Any proposed expansion of service will be 

offset by implementation of offset best management practices with an expected annual mass load 

https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-01.Modification_x.pdf
https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-01.Modification_x.pdf
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reduction for TP of at least two times the expected increase in TP associated with the proposed 

expansion.  

7.5.3 Combined Sewer Overflows 

There are no combined sewer overflows (CSOs) in the Cayuga Lake watershed. 

7.5.4 Accounting for Growth in the Wastewater Sector 

In order to successfully achieve the Cayuga Lake TMDL targets, SPDES permits for new 

discharges should include enforceable provisions to achieve a 100% offset of the new loadings. 

Municipal facilities may secure offsets by assimilation of existing onsite systems and other existing 

wastewater treatment systems for which WLAs have been provided. Expansion of flow capacity 

can also be accommodated by improved treatment to meet the load limits. New or expanded 

discharges of any size will require regulation under an individual SPDES permit to implement 

offset provisions to ensure no net increase of the TMDL TP. 

7.5.5 NYS Dishwaters Detergent and Nutrient Runoff Law 

In 2010, the NYS Dishwasher Detergent and Nutrient Runoff Law (Chapter 205 of the laws of 

2010) was signed into law to reduce phosphorus entering the waste stream from dish detergent and 

fertilizers. The Dishwasher Detergent and Nutrient Runoff Law amended Environmental 

Conservation Law section 35-0105 and added a new Title 21 to Article 17 to the Environmental 

Conservation Law, respectively. 

By limiting the sale and use of fertilizer, the Dishwasher Detergent and Nutrient Runoff Law helps 

local governments reduce phosphorus loads and meet water quality standards in areas where there 

is excessive phosphorus. In turn, this reduces the costs incurred by local governments and private 

entities to remove excess phosphorus from stormwater and wastewater. Through the 

implementation of this law, water quality will improve for recreational and other uses of the state’s 

waters, including Cayuga Lake. For more information: 

https://www.dec.ny.gov/chemical/67239.html. 

7.6 Recommended Phosphorus Management Strategies for Developed Land Use 
The maps and tables in Section 7.1 have been developed to help stakeholders select cost effective 

BMPs and to target specific forms of P to reduce P from developed lands in critical areas of the 

Cayuga watershed.  

DEC includes construction and post construction requirements in comprehensive technical 

standards that are referenced in the SPDES General Permit for Stormwater Discharges from 

Municipal Separate Storm Sewer Systems (SPDES MS4; GP-0-15-003) and SPDES General 

Permit for Stormwater Discharges from Construction Activity (GP-0-20-001). 

7.6.1 Municipal Separate Storm Sewer Systems (MS4s) 

GP-0-15-003 was issued in April 2015, with a modification which took effect on January 13, 2016. 

GP-0-15-003 authorized the discharge of stormwater from small MS4s Operators in automatically 

or additionally designated areas. GP-0-24-001 was issued on December 13, 2023 and effective on 

January 3, 2024 and is available online at https://dec.ny.gov/environmental-

protection/water/water-quality/stormwater/ms4-permit-forms#Permit. MS4 Operators 

https://dec.ny.gov/environmental-protection/water/water-quality/stormwater/ms4-permit-forms#Permit
https://dec.ny.gov/environmental-protection/water/water-quality/stormwater/ms4-permit-forms#Permit
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discharging to the Cayuga Lake watershed that were covered under GP-0-15-003 and, when 

effective, GP-0-24-001 are listed in Table 2, Appendix F.  
 

As GP-0-15-003 was effective when the draft Cayuga Lake TMDL was publicly noticed the 

Cayuga Lake TMDL recommends that the MS4 Operators discharging to the Cayuga Lake 

watershed, implement and comply with the conditions of GP-0-15-003 and, when effective, GP-

0-24-001. Part III.B.1. of GP-0-15-003 required MS4 Operators to ensure to no-net increase in its 

discharge of the listed pollutant of concern for the respective waterbody; in the case the Cayuga 

Lake watershed, that pollutant of concern is phosphorus. The “no-net increase” requirement in GP-

0-15-003 was replaced in GP-0-24-001 with clear, specific, and measurable BMPs targeted 

towards the pollutant of concern causing the impairment.3  Those requirements for phosphorus are 

in Part VIII.A. of GP-0-24-001. 

Construction Stormwater 

Before commencing a construction activity, the owner or operator of a construction project that 

will involve soil disturbance of one or more acres must obtain coverage under the SPDES General 

Permit for Stormwater Discharges from Construction Activity (GP-0-20-001). This permit is 

available at: http://www.dec.ny.gov/chemical/43133.html. This permit was issued in January 2020 

and became effective on January 29, 2020. DEC requirements for construction activities are 

included in the permit. 

Owners or operators, with projects covered under GP-0-20-001, are required to develop and 

implement a Stormwater Pollution Prevention Plan (SWPPP) that meets criteria set forth by DEC 

or their equivalent. All SWPPPs must include an erosion and sediment control plan that addresses 

the potential for pollutants to be discharged during soil disturbance through implementation of 

practices consistent with the New York Standards and Specifications for Erosion and Sediment 

Control (November 2016). Many construction sites must also address the potential for pollutants 

to be discharged during post-construction through implementation of practices (Chapter 10) 

consistent with the New York State Stormwater Management Design Manual (January 2015). 

7.6.2 Outreach, Partnerships and Support through New York’s Stormwater Programs 

Through funding and shared goals and responsibilities, the architects of New York’s Phase II 

stormwater program also instilled the principal of partnership into program implementation. DEC 

works closely with regulated MS4 Operators but has also developed assistance programs with 

other partners such as Soil and Water Conservation Districts (SWCD) through the State Committee 

and NYSAGM; Regional Planning Councils through the NYS Association of Regional Councils 

(NYSARC); and County Water Quality Coordinating Committees, through the Regional Planning 

Councils. All of these groups are conduits for information and services to the regulated 

communities (developers, designers, and municipal officials and staff) and interested parties, as 

well as conduits for feedback from those groups. 

Funding to Support New York’s Local Stormwater Programs 

 
3 For more information on this, see the Fact Sheet for GP-0-24-001, page 48. 

http://www.dec.ny.gov/chemical/43133.html
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• Water Quality Improvement Projects: http://www.dec.ny.gov/pubs/4774.html  

• Clean Water Act Section 604(b): The Clean Water Act provides for funding to states for 

regional water quality management planning projects.4 

Stormwater Training Programs 

Training designers and reviewers is an informal, preventative compliance activity that is very cost 

effective. Designers generally want to develop designs that comply with all applicable 

requirements. Training allows designers to better understand the requirements and reviewers to 

better understand what to accept.  

Since the inception of the Phase II stormwater program, New York has invested substantial 

resources in stormwater training through DEC staff; Syracuse University; The State University of 

New York, College of Environmental Science and Forestry; Soil and Water Conservation Districts; 

Regional Councils; Cornell Cooperative Extension; NYS Department of State; NYS Department 

of Transportation; and other partners. Training focuses on developers, design professionals, 

municipal officials, and construction inspectors. Design professionals and professionals that 

review Stormwater Pollution Prevention Plans receive between 500 and 1,000 training hours per 

typical year. 

Under GP-0-20-001, certain contractors (Trained Contractor) and certain Qualified Inspectors are 

required to complete four hours of DEC-endorsed training in the principles and practices of erosion 

and sediment control (E&SC) every three years. To satisfy this training requirement, DEC has 

partnered with County Soil and Water Conservation Districts across New York to deliver a 4-hour 

E&SC training course.5 

Outreach on the DEC Website 

DEC uses the MakingWaves email listserv6 and an email list of all MS4 Operators, with coverage 

under GP-0-24-001, as outreach tools to announce activities of DEC’s Division of Water. 

Stormwater topics are among the items announced via the MakingWaves listserv. In addition, DEC 

invites public input on draft documents. The Division of Water maintains a “Public Review 

Documents” webpage7 where information is posted about documents that are available for public 

review and comment. Documents posted on this webpage are usually announced through DEC’s 

Environmental Notice Bulletin8, a weekly publication. 

 
4 Information about the 604(b) funding program is on the DEC website at: http://www.dec.ny.gov/lands/53122.html.  
5 DEC maintains a calendar of stormwater training opportunities online at: 

http://www.dec.ny.gov/chemical/8699.html.  
6 The MakingWaves listserv is available at: http://lists.dec.state.ny.us/mailman/listinfo/makingwaves.  
7 The Public Review Documents webpage is available at: http://www.dec.ny.gov/chemical/41392.html.  
8 The Environmental Notice Bulletin is available at: http://www.dec.ny.gov/enb/enb.html.  

http://www.dec.ny.gov/pubs/4774.html
http://www.dec.ny.gov/lands/53122.html
http://www.dec.ny.gov/chemical/8699.html
http://lists.dec.state.ny.us/mailman/listinfo/makingwaves
http://www.dec.ny.gov/chemical/41392.html
http://www.dec.ny.gov/enb/enb.html
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7.7 Compliance and Enforcement  

7.7.1 Introduction to the DOW Compliance and Enforcement Program 

DEC protects New York’s water resources through various regulations, policies, and partnerships. 

The agency’s Division of Water, Bureau of Water Compliance (BWC), with support from the 

Office of General Council and the Division of Law Enforcement, manages compliance elements 

of the SPDES Permit Program and enforcement against those discharging to the waters of the state 

without a permit or beyond the authority of their permit. 

7.7.2 Water Quality Management 

To address current challenges and ongoing needs, DOW implements its policy and priorities on a 

continuous basis through the water management cycle (Figure 14). This cycle consists of five basic 

steps, each interdependent upon the others. These steps are: (1) Monitoring, (2) Assessment, (3) 

Planning and Management, (4) Implementation and Permitting, and (5) Compliance and 

Enforcement.  

 

Figure 14. Watershed Management Cycle 

Monitoring 

DEC gathers information on the health of the state’s waters by monitoring important characteristics 

such as pH, dissolved oxygen, temperature, and numerous chemical and biological components in 

key locations throughout the state (https://www.dec.ny.gov/chemical/23848.html). This data is 

supplemented with the results of aquatic organism sampling, as the type and number of these 

organisms assist in determining the health of a waterbody. Monitoring data become part of DEC’s 

Waterbody Inventory/Priority Waterbody List. 

To determine the effectiveness of the implementation actions associated with the Cayuga Lake 

TMDL, water quality monitoring on Cayuga Lake and in the watershed will be coordinated with 

the existing NYSDEC programs: Rotating Integrated Basin Studies (RIBS. Additionally, several 

stakeholders conduct monitoring on Cayuga Lake and its watershed. These combined, 

Assessment
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Permitting

Compliance and
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https://www.dec.ny.gov/chemical/23848.html
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contemporary monitoring datasets will be useful to update and guide future implementation 

actions, as well. 

Rotating Integrated Basin Studies (RIBS) 

The objectives of NYSDEC’s RIBS program are to assess the water quality of all waters of the 

state, including the documentation of good quality waters and the identification of water quality 

problems; identify long-term water quality trends; characterize naturally occurring or background 

conditions; and establish baseline conditions for use in measuring the effectiveness of site-specific 

restoration and protection activities. RIBS program water quality data and information are used to 

support assessment and management functions within DOW, including the Waterbody 

Inventory/Priority Waterbodies List (WI/PWL), New York State's Clean Water Act Section 305(b) 

Water Quality Report, and Section 303(d) List of Impaired Waters of the state. The program is 

designed so that all major drainage basins in the state are monitored every five years.  

Lake Classification and Inventory (LCI) LCI is DEC’s monitoring program which collects 

data that is used to support water quality assessments and management activities of ponded 

waters within New York state. LCI samples are analyzed for standard lake water quality 

indicators, with a focus on evaluating eutrophication status 

(http://www.dec.ny.gov/chemical/31411.html). In addition, routine field measurements are 

made including water depth, water temperature, and Secchi disk transparency. 

River and Stream Monitoring Programs 

Monitoring Cayuga Lake’s tributaries is critical to assess water quality improvements from 

nonpoint source BMPs. Especially important is monitoring at the mouths of important 

streams and in targeted sub-basins. NYSDEC maintains several stream and flowing waters 

monitoring programs including: biological monitoring 

(http://www.dec.ny.gov/chemical/23847.html), water chemistry sampling for common 

nutrients and pollutants, toxicity assessments, and Water Assessments by Volunteer 

Evaluators (WAVE; http://www.dec.ny.gov/chemical/92229.html). 

Citizens Statewide Lake Assessment Program (CSLAP) 

The Citizens Statewide Lake Assessment Program (CSLAP) is a volunteer lake monitoring 

and education program that is managed cooperatively by DEC and New York State 

Federation of Lake Associations (NYSFOLA). The program was adapted from successful 

volunteer monitoring programs in Vermont, Maine, Minnesota, and Illinois. CSLAP is one 

of the longest running, continuous, volunteer monitoring programs in the nation. Through 

this program, relationships between lake associations, academic and private research 

institutions, and local and state entities are built statewide 

(https://www.dec.ny.gov/chemical/81576.html). 

Water Assessments by Volunteer Evaluators (WAVE) 

Water Assessments by Volunteer Evaluators (WAVE) is citizen-based water quality 

assessment developed by DEC. The purpose of WAVE is to enable citizen scientists to 

http://www.dec.ny.gov/chemical/31411.html
http://www.dec.ny.gov/chemical/23847.html
http://www.dec.ny.gov/chemical/92229.html
https://www.dec.ny.gov/chemical/81576.html
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collect biological data for assessment of water quality on wadable streams in New York 

State (https://www.dec.ny.gov/chemical/92229.html). 

Coordination of External Monitoring Programs 

Several academic, non-profit, and volunteer groups perform routine monitoring on Cayuga Lake 

and in the watershed. Partners include Cayuga Lake Watershed Network, Cornell University, the 

Finger Lakes Institute (FLI) at Hobart and William Smith Colleges, and the Community Science 

Institute (CSI) in Ithaca. Coordinated monitoring among these groups is recommended and include 

proper quality assurance/quality control measures to ensure that proper assessments and associated 

management decisions can be made. The NYSDEC’s Finger Lakes Watershed Hub actively works 

with willing groups to coordinate external monitoring. 

Assessment 

An assessment evaluates if a waterbody is supporting its ‘best use,’ such as being a source of 

drinking water or being used for swimming or fishing, based on water quality standards and water 

quality data. DEC maintains a Waterbody Inventory/Priority Waterbody List of the waters that do 

not meet standards or are unable to support their best uses and a CWA Section 303(d) list 

(https://www.dec.ny.gov/chemical/31290.html) of those impaired waters that may require 

development of a TMDL. 

Planning and Management 

Water resources found on the Priority Waterbodies List (PWL) have problems attributable to 

different sources of pollution, such as malfunctioning sewage treatment plants, street runoff during 

storm events, or contaminated runoff from industrial, farming, or construction activities. DEC uses 

the PWL to manage water resources and plan staff assignments. Examples of water quality 

management plans currently underway are upgrades to municipal wastewater systems discharging 

to Onondaga Lake and the Long Island Sound. Upgrades will enhance the removal of phosphorus 

and nitrogen. Excessive amounts of these nutrients in wastewater discharge support undesirable 

plant growth and reduce oxygen available to aquatic life. 

Implementation and Permitting 

Monitoring, assessment, and management planning all contribute to implementation of the SPDES 

Permit Program. SPDES permits issued for discharges to waters of the state may contain effluent 

limitations that protect water quality. They also may include schedules of compliance that require 

the permittee to upgrade or install new treatment technology by a specific date. In addition, DEC 

works cooperatively with local governments and organizations to encourage control of nonpoint 

sources of pollution, such as polluted runoff from stormwater and agriculture operations. 

Compliance and Enforcement 

Compliance assurance and enforcement includes the evaluation of discharge monitoring reports 

that permittees submit as a condition of their SPDES permit. DEC evaluates these reports to 

determine a facility’s compliance status. DEC also relies on facility inspections and other reports, 

such as monthly operating reports, to determine compliance status. Upon identifying a minor 

https://www.dec.ny.gov/chemical/92229.html
https://www.dec.ny.gov/chemical/31290.html
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violation of a SPDES permit, DEC may initiate informal enforcement action by sending a warning 

letter or a Notice of Violation (NOV) to prompt a voluntary return to compliance. When a 

voluntary return to compliance does not occur, or as conditions may warrant, formal enforcement 

action is considered. Formal enforcement actions include an Order on Consent, Notice of 

Enforcement Hearing and Complaint, Cease and Desist Directive, Commissioner’s Order, or a 

ticket issued by an environmental conservation officer (ECO). For more information about 

compliance and enforcement see https://www.dec.ny.gov/docs/water_pdf/togs142.pdf). 

7.8 Recommended Phosphorus Management Strategies: Other Source Categories 

7.8.1 On-site Septic Systems 

The TP loading from on-site septic systems to Cayuga lake is estimated to be a small contributor 

to Cayuga Lake overall. More than 57,000 people are served by approximately 22,160 on-site 

septic systems in the Cayuga Lake watershed. Of these systems, there are 5,512 within 250 feet of 

Cayuga Lake shoreline.  

On-site septic systems less than the threshold in ECL section 17-0701(6) are regulated by 

NYSDOH or are delegated by NYSDOH to county health departments. Additionally, county 

health departments are responsible for ensuring that new septic systems are installed properly. 

Malfunctioning systems which discharge to surface waters may also be referred to NYSDEC. 

On-site septic systems greater than the threshold in ECL section 17-0701(6), including private, 

commercial and institutional systems, are regulated by DEC. Construction standards for these 

systems are found in DEC’s Design Standards for Intermediate-Sized Wastewater Treatment 

Systems (https://www.dec.ny.gov/permits/95768.html).  

Cayuga County Health Department’s On-site Septic System Inspection Program 

The Cayuga County SWCD provides services to county landowners for septic system inspections 

(dye tests) that are mandated by the Cayuga County Health Department. The District also provides 

percolation tests, septic system designs, and inspections of newly installed septic systems in 

compliance with Cayuga County and NYS State Health Codes. A summary of Cayuga County’s 

inspection program is provided below: 

Cayuga County’s Health Department enforces the Cayuga County Sanitary Code, which requires 

that all septic systems be inspected periodically and at the time of a property transfer 

(https://www.cayugacounty.us/DocumentCenter/View/2021/Cayuga-County-Sanitary-Code-

PDF). Cayuga County’s Health Department also reviews plans for new and modified/repaired 

septic systems proposals, investigates complaints related to septic systems, provides technical 

assistance to septic systems installers and designers, provides a list of registered septic system 

installers and septic tank pumpers, and answers questions from the public regarding septic system 

operation and maintenance. For more information, see Cayuga County’s website 

http://www.cayugacounty.us/Community/Health/Environmental-Health/Septic-System-

Installation-and-Inspection. 

https://www.dec.ny.gov/permits/95768.html
https://www.cayugacounty.us/DocumentCenter/View/2021/Cayuga-County-Sanitary-Code-PDF
https://www.cayugacounty.us/DocumentCenter/View/2021/Cayuga-County-Sanitary-Code-PDF
http://www.cayugacounty.us/Community/Health/Environmental-Health/Septic-System-Installation-and-Inspection
http://www.cayugacounty.us/Community/Health/Environmental-Health/Septic-System-Installation-and-Inspection
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7.8.2 Forestry Conservation Practices 

Although forested land is a small contributor to overall TP loading, proper forestry practices are 

key for minimizing future phosphorus loss from these areas. 

The DEC BMP Field Guide, found at https://www.dec.ny.gov/lands/37845.html, is a practical tool 

for loggers, foresters, and landowners. It presents suggestions, guidelines, and technical references 

on a variety of timber harvesting practices, including skid trails, haul roads, and landings. The 

guide is to be used as a menu of options to protect soil, water, and timber resources from loss or 

degradation, which reduces phosphorous loading into the watershed. 

These BMPs are implemented on NYS Forested areas and are recommended to private landowners 

as part of a forest management plan, developed through the DEC Forest Stewardship Program or 

others, or are required per Section 480a of the Real Property Tax Law on Certified tracts or 

required in sales agreements for timber harvests on DEC managed Multiple Use, Reforestation 

and Unique Areas, collectively known as State Forests. The implementation of forestry BMPs 

reduces the amount of nutrients and sediments that might otherwise be introduced into waters 

during timber harvesting activities. 

There are numerous examples of projects to implement to achieve load reductions from forested 

lands, including: 

• implementation of Trees for Tribs; 

• shoreline stabilization along Cayuga Lake; 

• stabilize eroding streambank; 

• removal of a sediment delta located at the mouth of tributaries; 

• implement streambank restoration program; 

• culvert retrofit and grade control structure; 

• promote forestry management plans and  BMPs 

7.8.3 Land Conservation 

New York’s Open Space Plan identifies and targets high-priority open space lands, including 

forests, for acquisition and preservation using State EPF. Conservation easements are held in 

perpetuity by a public entity, such as the State, or by one of many not-for-profit land trusts (e.g., 

Finger Lakes Land Trust, Otsego Land Trust, The Nature Conservancy, and other regional land 

conservancies). The NYSAGM Farmland Protection Program offers funding for local planning, 

direct farmland projection, and land trusts to advance agricultural land conservation goals. 

7.9 Other Key Program Areas 
Floodplains 

Floodplains play an important hydraulic function in river systems. Undisturbed floodplains 

dissipate flood water energy and allow flood waters to infiltrate native soils. These functions 

reduce erosion potential and facilitate natural processes to attenuate nutrients. In addition, 

disturbance of structures and fill materials during a flood lead to deposition of large quantities of 

https://www.dec.ny.gov/lands/37845.html
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sediment and other debris that contribute to violations of the state narrative water quality standard.9 

Further, such sediments carry nutrients and other contaminates that have the reasonable potential 

to cause or contribute to violations of water quality standards. Improved local government 

administration of floodplain development regulations will reduce nutrient and sediment 

transported downstream during flood events. This can be accomplished by enhancing the current 

FEMA/State program, whereby DEC conducts Community Assessment Visits and Community 

Technical Assistance Contacts, works with municipalities to take corrective actions, and reports 

resulting findings to FEMA. 

Wetland Restoration and Streambank Rehabilitation 

Flooding, streambank erosion, gravel deposition and nutrient loading are common problems in 

New York. Addressing these issues takes a firm understanding of how the watershed functions in 

relation to its hydrological characteristics, drainage patterns, topography, land cover, land uses and 

misuses, precipitation events and other parameters.  

Wetland Restoration benefits: 

• Attenuating Floods: Wetlands, especially in the headwaters of a watershed, through their 

water holding capabilities and vegetation, can desynchronize rainfall runoff events, thus 

reducing flood peaks and downstream erosion. Novitzki (1985) found that a watershed with 

about five percent wetlands could have a 50 percent reduction in peak flood flows 

compared to a watershed that had none. 

• Enhancing Water Quality: Wetlands retain sediment and nutrients during rainfall events 

and can be an important nutrient and sediment sink. 

• Increasing Wildlife and Habitat Diversity: Wetlands provide unique habitats that 

increase species diversity and habitat connectivity. 

 

Streambank rehabilitation benefits: 

• Reducing excess sediment: The presence of sediment is a natural and necessary part of a 

healthy stream. The addition of excess sediment, however, can cause great harm to the 

aquatic ecosystem, including: 

o Disruption of natural stream order and flow 

o Damage to fish species through direct abrasion to body and gills and loss of fish 

spawning areas due to the filling in of gaps in streambeds 

o A breakdown in the aquatic food chain as sediment suffocates small organisms 

living in the streambed 

o Accelerated filling in of dams and reservoirs 

o A change in the water composition  

 
9 New York’s narrative water quality for deposition is: “None from sewage, industrial wastes or other wastes that 

will cause deposition or impair the waters for their best usages.” 6 NYCRR § 703.2. 
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• Address stream instability and its changes to watershed hydrology: Poorly understood 

stream intervention further aggravates stream stability and increases flooding potential, 

which can impact human health and welfare, including: 

o Severe bank erosion that threatens homes, transportation systems and other 

structures 

o Increased flooding events 

o Loss of utilities 

o Loss of economic viability of stream corridors 

 

DEC “Trees 4 Tribs” Program 

Since 2007, New York State’s Trees for Tribs Program has been working to reforest New York’s 

tributaries, which flow into and feed larger rivers and lakes. The goal of the program is to plant 

young trees and shrubs along stream corridors, also known as riparian areas, to prevent erosion, to 

increase flood water retention, to improve wildlife and stream habitat, and to protect water quality. 

Trees for Tribs has engaged more than 8,751 volunteers in planting more than 101,416 trees and 

shrubs at 614 sites across New York State. 

Trees for Tribs provides landowners, municipalities, and conservation organizations with low-cost 

or no-cost native plants and free technical assistance. Native bareroot trees and shrubs are provided 

by the Saratoga State Tree Nursery, which has specialized in reforesting New York State since 

1911. Trees for Tribs focuses on comprehensive watershed restoration designed to protect "green 

infrastructure," and the tree plantings serve as the first line of defense against storm and flooding 

events, protecting property, water quality, and fish and wildlife habitat. In addition to planting 

trees, the program also promotes BMPs for communities and encourages new programs, policies, 

and investments in tributary protection. For information on how to participate: 

https://www.dec.ny.gov/animals/77710.html. 

7.9.1 Ecosystem-Based Management 

In an effort to promote a more integrated response to complex ecosystem problems, in 2006, New 

York enacted the New York Ocean and Great Lakes Ecosystem Conservation Act (L. 2006, c. 

432).  The law added a new Article 14 to the New York State Environmental Conservation Law 

and directed state agencies to employ ecosystem-based management (EBM) principles in state 

agency programs. EBM is an emerging, integrated approach to natural resources management that 

considers the entire ecosystem, including humans, to achieve improved environmental conditions 

and sustained ecosystem services that support human needs and social goals. Additionally, the 

EMB approach is consistent with the priority goals of the Great Lakes Action Agenda 

(https://www.dec.ny.gov/lands/91881.html ). Since Cayuga Lake is located within the Great Lakes 

watershed, this law provides important considerations for state agencies that ultimately will 

improve water quality in Cayuga Lake. 

 

7.9.2 Local Roads 

Although roadside ditches have long been used to enhance road drainage and safety, traditional 

management practices have been a significant, but unrecognized contributor to flooding and water 

https://www.dec.ny.gov/lands/91881.html


 

Page 97 of 137 

pollution, with ditch management practices that often enhance rather than mitigate these problems. 

Stabilizing road ditches and banks is a local priority, not only to minimize stream pollution, but 

also to improve highway safety and reduce ditch maintenance. Changes in how water flows along 

and across roads can reduce erosion and flooding problems. Stream road crossings frequently 

contribute to stream instability due to channel alterations and floodplain encroachments that may 

occur. Dredging and other maintenance activities intended to protect this infrastructure may also 

contribute to stream destabilization. 

Several roadway practices are beneficial, including hydro-seeding, grade breaks (check dams), 

under-drains, French mattresses (allowing water under the road through course stone), crown 

reshaping, profile and cross slope modification, high-water bypass techniques and the use of 

different surface aggregates. In-stream design structures, such as cross vanes, also protect bridges 

and culverts. In addition to TP reduction, wetlands and other buffers also can be specifically 

designed and constructed or restored to capture road ditch runoff to reduce energy, capture 

sediments, and provide opportunity to denitrify atmospheric and automobile exhaust sources of 

nitrogen. Incorporating these concepts into planning, implementation, and training efforts is 

essential. 

The Cornell Local Roads Program Local Technical Assistance Program (LTAP) Center 

(http://www.clrp.cornell.edu/) provides training, technical assistance, and information to 

municipal officials and employees responsible for the maintenance, construction, and management 

of local highways and bridges in New York State. It is one of 58 Centers established under the 

LTAP of the Federal Highway Administration. Soil and Water Conservation Districts also provide 

technical assistance with road bank stabilization and erosion prevention associated with road 

systems. 

  

http://www.clrp.cornell.edu/
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8.0 PUBLIC PARTICIPATION  

8.1. The Finger Lakes Watershed Hub – Public Engagement 
The DEC’s Finger Lakes Watershed Hub (the “Hub”) engages with the stakeholders of the Finger 

Lakes and Cayuga Lake in a number of ways, including citizen scientist training; informational 

presentation pertaining to water quality, research, DEC programs and funding; and planning. The 

Hub routinely participates in meetings with the Finger Lakes Regional Watershed Alliance 

(FLRWA); Finger Lakes Lake Ontario Watershed Alliance (FLLOWPA); regional planning 

boards; NYS Department of State; NYS Agriculture and Markets; individual lake association and 

watershed groups; and intermunicipal organizations. The Hub also coordinates with DEC Division 

of Water and the DEC Great Lakes program to align state programs and federal funding 

opportunities with implementation projects in the Finger Lakes. 

In 2024-2025, the Finger Lakes Watershed Hub will be working with stakeholders in the Finger 

Lakes watershed to develop a watershed-wide Action Agenda to target actions and resources to 

improve and protect water quality in the Finger Lakes. As a watershed-wide and partnership-based 

initiative, the Action Agenda will promote collaborative decision-making based on an 

understanding of the entire ecosystem, recognizing that the complex issues within the region 

cannot be fully resolved by managing certain sectors, species, or pollutants on an individual basis. 

To that end, the Action Agenda will be developed with input and coordination from DEC’s Great 

Lakes Watershed Program and is also intended to support the broader goals of the Great Lakes 

Action Agenda (https://www.dec.ny.gov/lands/91881.html).   

8.2. Public Engagement for the TMDL Process 
Throughout the development of the TMDL technical and informational meetings were held, 

including: 

June 12, 2013 - Public Meeting 

December 3, 2013 - Public Meeting 

Jan 15, 2014 - Technical Advisory Committee (TAC) Meeting 

April 5, 2014 - Cayuga Watershed Network Spring Meeting 
May 19, 2014 - Technical Advisory Committee (TAC) Meeting 

Nov 5, 2014 - Technical Advisory Committee (TAC) Meeting 

July 17, 2014 - Public Meeting 

Oct 22, 2015 - Technical Advisory Committee (TAC) Meeting  

Mar 9, 2016 - Public Meeting 

Apr 19, 2021 - Virtual Public Meeting 

 

Notice of availability of the Draft Cayuga Lake TMDL was made to local government 

representatives and interested parties. The Draft Cayuga Lake TMDL was publicly noticed in the 

Environmental Notice Bulletin on 04/07/2021. A 90-day public comment period was established 

for soliciting written comments from stakeholders prior to the finalization and submission of the 

TMDL for USEPA approval.  

8.3. Response to TMDL Draft Public Comments 

https://www.dec.ny.gov/lands/91881.html


 

Page 99 of 137 

BACKGROUND 

Pursuant to 33 U.S.C. Section 1313(d), Section 303(d) of the Clean Water Act (CWA), states are 

required to develop a Total Maximum Daily Load (TMDL) for a waterbody/segment that does 

not meet the water quality standard for a pollutant. The New York State Department of 

Environmental Conservation (Department or NYSDEC) utilized a whole watershed approach to 

develop the Draft Cayuga Lake TMDL for total phosphorus (TP) to address the 303(d) listed 

Southern End of Cayuga Lake, originally listed as impaired for TP for primary and secondary 

recreation in 2002 (2018 303(d) list: 

https://www.dec.ny.gov/docs/water_pdf/section303d2018.pdf).   

NYSDEC prepared this responsiveness summary to address the comments that were received on 

the Draft Cayuga Lake TMDL, released for public comment from April 7, 2021, to July 8, 2021. 

The comments have been grouped by general category with frequently raised issues summarized 

and presented as one set of comments. In some cases, specific questions or comments are 

responded to individually. The comments and responses are arranged by Draft Cayuga Lake 

TMDL Section. 

 

Commenters on the Draft Cayuga Lake TMDL, Public Noticed on April 7, 2021 

Commenter Name Affiliation (if Applicable) 

1 Darby Kiley Tompkins County Department of Planning and 

Sustainability 

2 Dion Mulvaney  

3 Kyle Downey  

4 Dr. Hilary Lambert Steward/Executive Director, Cayuga Lake 

Watershed Network (CLWN) 

5 Cassandra W. Galbreath Cornell Univ. 

6 Roxanna Johnston  Tompkins County Water Resources Council's 

Monitoring Partnership 

7 Charlie Cappellino  

8 Cynthia Brock Ithaca City Council 

9 Niamh O' Leary Wells College 

10 Elizabeth G. Thomas Cayuga Intermunicipal Organization 

11 Stephanie Redmond Cayuga Lake Environmental Action Now (CLEAN) 

12 Jerry Verrigni Schuyler Co. Soil and Water Conservation District 

(SWCD) 

13 John V. Dennis Cayuga Lake Environmental Action Now (CLEAN) 

14 Annie Bastoni VHB 

15 Jeffrey D. Walker Village Cayuga Heights 

16 Johnathan Negley Tompkins Co. SWCD 

17 Eileen O'Connor Cayuga Co. Health 

18 Michele Wunderlich Cayuga Co. Water Quality Management Agency 

19 Paulette Rosa Town of Ithaca 

https://www.dec.ny.gov/docs/water_pdf/section303d2018.pdf
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Commenter Name Affiliation (if Applicable) 

20 Rebecca Ruggles  

21 A. Thomas Vawter Wells College 

22 Shawn Murphy Cortland Co. SWCD 

23 Heather Murray Town of Freeville 

24 Kathleen Cuddy Cayuga Co. Board of Health 

25 Seneca Co. Board of 

Supervisors 

Seneca Co. 

26 Elizabeth G. Thomas Cayuga Intermunicipal Organization 

27 Scott Gibson City of Ithaca 

28 Erin Peruzzini Seneca Co. SWCD 

29 Cynthia Brock Ithaca City Council 

30 Elizabeth G. Thomas Cayuga Intermunicipal Organization 

31 Eileen O'Connor Cayuga Co. Health 

32 Cynthia Brock Ithaca City Council 

33 Carissa Parlato Town of Ulysses 

34 Roxanna Johnston  Tompkins County Water Resources Council's 

Monitoring Partnership 

35 Darby Kiley Tompkins County Department of Planning and 

Sustainability 

36 Dr. Robert Howarth1 Cornell Univ. 

37 Dr. Stephen Penningroth Community Science Institute 

38 Elizabeth G. Thomas Cayuga Intermunicipal Organization 

39 Eileen O'Connor Cayuga Co. Health 

40 Johnathan Negley Tompkins Co. SWCD 

41 Linda Woodard Mayor, Cayuga Heights NY 

42 Michele Wunderlich Cayuga Co. Water Quality Management Agency 

43 Mary Sweeney  

44 David Fogel Mayor, Freeville NY 

45 C.J. Randall Town of Lansing 

46 Jill Heaps2 Earth Justice 

47 Dr. Anna Kelles NYS Assembly, District 125 

48 Rod Howe Town of Ithaca 

49 Shawn Murphy Cortland Co. SWCD 

50 Dr. Hilary Lambert Steward/Executive Director, CLWN 

51 Walter Hang1 Toxics Targeting 

52 Evan Romer  

53 Lin Wellford Arkansas Ozark Waterkeeper, Inc. 

54 Savannah Hempstead Cortland County Legislature 
1 Comments/questions submitted via the Commissioner's Correspondence Unit (CCU) 

2 Submitted multiple letters and attachments. Responses to all comments are documented for Commenter #46.  
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General Comments on the Cayuga Lake Total Maximum Daily Load (TMDL) 

Comment 1: Comments were submitted requesting revisions to provide clarification or correct 

noted typographical or other minor errors. [12][30][34][37][42][48] 

Response: Changes have been made in response to these comments. Any requests 

requiring correction have been addressed in the final Cayuga Lake TMDL document. 

Comment 2: Comments were submitted requesting that the Cayuga Lake TMDL for total 

phosphorus address other water quality concerns, such as Harmful Algal Blooms (HABs), 

nitrogen, organic pollutants, metals, toxic contaminants, turbidity, pH, invasive species, other 

nutrients, or the potential effects of climate change. Expanded explanations of pollutants 

identified for source water (2004 SWAP) or other reports (2018 Cayuga HABs Action Plan) 

were also requested. Additionally, it was requested that the Cayuga Lake TMDL require more 

stringent environmental site assessments or evaluations. 

[27][28][30][31][32][33][34][36][38][39][40] [43][46][47][48][49][50][51] 

Response: No changes were made in response to these comments. One TMDL that 

addresses all water quality concerns is outside the scope of the Cayuga Lake TMDL. The 

TMDL for Cayuga Lake was developed for TP, the pollutant causing impairments to the 

impaired Southern End segment (0705-0040) in Cayuga Lake under the Section 303(d) of 

the Clean Water Act. As discussed further below, achieving the Cayuga Lake TMDL 

targets is expected to reduce the frequency of occurrence of nuisance algal blooms, 

including HABs. However, due to the complex physical and ecosystem features of Cayuga 

Lake, meeting the TMDL Chl-a targets may not eliminate HABs. 

A locally developed plan, The Cayuga Lake Watershed Restoration and Protection Plan 

(https://www.cayugalake.org/the-watershed/restoration-protection-plan/), addresses 

stressors to the lake, in addition to phosphorus.  

In addition, in 2018 NYSDEC developed the Cayuga Lake HABs Action Plan 

(https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf) to understand and 

recommend HABs mitigation efforts. Because HABs in Cayuga are of particular interest, 

it is important to note that in the Finger Lakes, lake phosphorus and Chl-a 

concentrations are correlated to cyanobacteria concentrations (the organisms 

responsible for HABs). Therefore, it is expected that reductions in phosphorus inputs, 

effectuated through this TMDL, will reduce the impacts of HABs in Cayuga. Additionally, 

an examination of the Cayuga Lake Model output provides further evidence of this 

because modeled TP reductions from the watershed will reduce Chl-a in the lake, both on 

a summer average basis (See TMDL) and for daily concentration projections. This means 

that maximum observed Chl-a in the lake will decrease (compared with current 

condition) when the 30% TP reductions required by the TMDL are achieved.  

Also, the Cayuga Lake HABs Action Plan lists many factors that are contributing to 

HABs in Cayuga Lake (see below) but recommends reductions in phosphorus as the best 

existing management option for controlling HABs in Cayuga. Therefore, the 

https://www.cayugalake.org/the-watershed/restoration-protection-plan/
https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf
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recommendations of the HABs Action to reduce the magnitude, extent, and frequency of 

HABs aligns with the phosphorus reduction recommendations in this TMDL. 

It is important to note that, in addition to nutrient inputs, many other factors influence the 

occurrence of HABs. These factors include lake length, wave action across the lake, 

meteorology (warm calm periods), food web changes, and lake geometry and orientation. 

More information on how these factors are unique to the Finger Lakes and affect water 

quality is also available in the 2018 Finger Lakes Water Quality Report - Summary of 

Historic Finger Lakes Data and the 2017- 2018 Citizens Statewide Lake Assessment 

Program November (2019;  https://www.dec.ny.gov/docs/water_pdf/2018flwqreport.pdf. 

The Cayuga Lake HABs Action Plan identified specific other factors contributing to 

HABs, including those factors not related to nutrients. Using a NYS database of lakes 

over a five-year period (2012-2017), three factors were correlated with the occurrence of 

HABs in low-phosphorus lakes: 

(1) The presence of dreissenid mussels. The presence of dreissenid mussels is associated 

with an increase in the annual HAB probability of 18% to 66% – Cayuga Lake has large, 

established dreissenid mussel populations. 

(2) Lake fetch length (the uninterrupted length of the lake where wind can impart the 

force necessary to generate waves). Lakes with long fetch lengths are associated with an 

increased occurrence of HABs; for every mile of increased fetch length, lakes are 

associated with up to a 20% increase in the annual probability of HABs – Cayuga Lake’s 

fetch length is greater than 20 miles. 

(3) The lake orientation of the fetch. Lakes with a northwest orientation along their 

longest fetch length are 10% to 56% more likely to have a HAB in a given year – Cayuga 

Lake is orientated from north-south. 

The three factors above represent conditions that cannot be controlled by management 

actions and the lake length and orientation are, in fact, natural features of the waterbody. 

Additionally, NYSDEC continues to focus on understanding and addressing the drivers of 

HABs and impacts to public health and recreation and developing additional potential 

short and long-term solutions to HABs in all lakes, including lakes with low and 

moderate levels of phosphorus. For more information on DEC’s efforts with regard to 

understanding and mitigating HABs, please see : 

https://www.dec.ny.gov/chemical/77118.html. Information regarding BMP efficiencies 

for nutrients, like phosphorus and nitrogen can be found on DEC’s Nonpoint Source 

webpage: https://www.dec.ny.gov/chemical/96777.html. Additional resources regarding 

HABs can be found on DEC’s website: https://www.dec.ny.gov/chemical/77118.html.  

Comment 3: Comments were submitted requesting that NYSDEC adopt an alternative plan, 

such as a Nine Elements Plan (9EP), instead of the TMDL. [30][32][33][34][38][50] 

Response: No changes were made in response to these comments. At this time, EPA does 

not approve Nine Element Plans to satisfy 303(d) TMDL requirements. In addition, the 

https://www.dec.ny.gov/chemical/77118.html
https://www.dec.ny.gov/chemical/96777.html
https://www.dec.ny.gov/chemical/77118.html
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analysis and modeling approaches used in TMDL development are identical to those 

used in development of a Nine Element Plan, therefore development of a Nine Element 

Plan for phosphorus in addition to a TMDL would be duplicative. 

Comment 4: Comments were submitted about previous 303(d) listings of the Southern End of 

Cayuga Lake as impaired for “Silt/Sediment” and the development of a TMDL or 9E plan for 

silt/sediment. [28][30][33][34][38][40][46][48][49][50] 

Response: No changes were made in response to these comments. This TMDL was 

established to address the exceedance of the narrative criterion for TP. Nevertheless, 

Section 7 of the Cayuga Lake TMDL provides examples of erosion control best 

management practices for agricultural and developed land that would reduce both TP 

and silt/sediment.  

Comment 5: Comments were submitted about the TMDL problem statement and uses impacted 

by the water quality impairment. Comments included requests that the data that led to the 

determination of exceedance of the narrative standard and the original listing on the 303(d) list 

be included in the TMDL. Additional requests were made for NYSDEC to de-list the Southern 

End based on data collected from the 2013 CLM Project, prior to TMDL completion. 

[30][32][34][38][40][46][47] 

Response: Changes have been made in response to these comments. See Sections 1.2 and 

Sections 3 of the TMDL 

The TP guidance value (TOGS 1.1.1) is the numeric interpretation for phosphorus of 

NYS’s narrative nutrient standard as stated in 6 NYCRR 703.2. “None in amounts that 

will result in growths of algae, weeds and slimes that will impair the waters for their best 

usages.”  

As stated in the TOGS 1.1.1 fact sheet, the basis for the TP guidance value is the 

aesthetic effects of primary and secondary contact recreation. The 20 µg/L value was 

derived from user surveys describing the “physical condition of the lake with respect to 

algal levels and the recreational suitability of the lake.” The fact sheet also specifies that 

this value applies as a mean summer epilimnetic concentration based on samples 

collected mid-lake.    

The original listing of the Southern End segment in 2002 was due to an excursion of the 

NYS guidance value for TP of 20 µg/L (Figure 8, Table 16), the numeric interpretation of 

the narrative criterion for phosphorus. TP is identified as the pollutant of concern in the 

Summary and Section 1.2 (Table 1) of the TMDL, which lists the Southern End segment 

as impaired for Public Bathing; Recreation. TP was added to the final TMDL Problem 

Statement (Section 1.2) and listed specifically as the pollutant causing the impairment 

triggering the TMDL (Section 1.2.1).  

TP is established as the nutrient limiting Chl-a growth in Cayuga Lake (See Section 1.2.1 

in the TMDL). Additionally, the significant correlation between lake summer average TP 
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and Chl-a is provided in revised Appendix A. The TMDL identifies a Chl-a target of 6 

µg/L specific for the drinking water use for the Class A Southern End (see Section 3).  

The TMDL requires a 30% reduction in TP to achieve the water quality standard 

expressed as Chl-a target of 6 µg/L in the Southern End. The linkage between TP 

reductions required and water quality standard attainment is provided in Section 5.3, 

Figure 11 in the TMDL and Appendix D. 

The Chl-a target of 6 µg/L for the drinking water use for the Class A Southern End is 

more stringent than the Chl-a target of 8 µg/L associated with the TP guidance value of 

20 µg/L for recreational uses. Additionally, in Cayuga Lake, at the 6 µg/L Chl-a target 

for the Southern End, the TP concentration is expected to be 17 µg/L, which is less than 

the TP guidance value of 20 µg/L (see Appendix A). Therefore, the Southern End Chl-a 

target defined in the TMDL will meet numeric interpretation of the narrative the water 

quality standard for TP. Further, achieving the TMDL target will be protective of both 

the source of drinking water use and primary contact and secondary contact recreation 

uses. As discussed in response to Comment #2, achieving this target is expected to reduce 

the frequency of occurrence of nuisance algal blooms, including HABs. However, due to 

the complex physical and ecosystem features of Cayuga Lake, meeting the Chl-a target 

may not eliminate HABs. 

The TMDL requires a lake-wide 30% reduction in TP to achieve the Chl-a target of 6 

µg/L in the Southern End. See Section 5.3, Figure 11 in the TMDL and Appendix D.  

De-listing the Southern End is outside the scope of the TMDL, however, once the TMDL 

is approved by USEPA, the Southern End segment will move from Category 5 to 

Category 4a on NYS’s Integrated Report (see CALM). However, the data used to list the 

Southern End on the 2002 303(d) list are available online at: 

https://nysdec.maps.arcgis.com/apps/webappviewer/index.html?id=692b72ae03f14508a0

de97488e142ae1 and summarized in Table 15. Summaries of the data used in the 

development of the Cayuga Lake Model (CLM) are provided in Table 15. The data 

collected from 2013 to calibrate the CLM showed that summer average TP 

concentrations were greater than the TP guidance value (20 µg/L) and that the Chl-a 

target for the Class A Southern End segment was exceeded four times in the 16-year 

study period (See Section 5, Table 15), therefore the data collected in 2013 supported the 

listing of the Southern End for phosphorus. 

Comment 6: Comments were submitted questioning whether the TMDL is considered a 

“protective TMDL”. [28][32][34][40][47][48][50][51] 

Response: Changes have been made in response to these comments. See the revised 

Summary Section of the TMDL for clarification on protection TMDLs.  

Comment 7: Comments were submitted regarding the length of time taken to develop the TMDL 

and on-going water quality improvement projects in the Cayuga Lake watershed. [30][32][33][34] 

[37][38][41][42][44][46][47][48][49][50][51] 

https://extapps.dec.ny.gov/docs/water_pdf/calm.pdf
https://nysdec.maps.arcgis.com/apps/webappviewer/index.html?id=692b72ae03f14508a0de97488e142ae1
https://nysdec.maps.arcgis.com/apps/webappviewer/index.html?id=692b72ae03f14508a0de97488e142ae1
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Response: Changes have been made in response to these comments. See 

https://www.dec.ny.gov/lands/95403.html for a complete timeline of the data collection, 

analysis process, and outreach.  

Please see the final TMDL revised Section 6.6.2: Reasonable Assurance – Cayuga Lake 

Watershed Implementation Progress for more details on past and ongoing efforts to 

improve Cayuga Lake water quality.  

Comment 8: Comments were submitted questioning the age of the data used in the modeling and 

TMDL analyses and how it compares to more recent Cayuga Lake conditions. [7][28][30][31][33] 

[34][36][37][39][42][46][47][50][51] 

Response: No changes were made in response to these comments. Data used in the 

development of the Cayuga Lake TMDL was collected over a 16-year period between 1998-

2013. Due to the complexity of the modeling process, TMDLs require defined periods of 

study. Also, see response to Comment 20 regarding the comparison of 2011 and 2019 

NLCD data sets. 

Comment 9: Comments were submitted requesting more information about the Cayuga Lake 

Model (CLM), including its inputs, forms of phosphorus and other nutrients, model 

development, and its use in the TMDL. Additional comments were also submitted regarding 

specific model processes and planned updates to the CLM. 

[27][29][30][31][32][33][34][35][36][37][38][39][40][41][42][46][47][48][50][51] 

Response: Changes have been made in response to these comments. Additional 

information was added to Appendix D on model scenarios.  

Summaries of the CLM are also located in Section 5 and Appendix B-D of the TMDL. 

Three forms of phosphorus were monitored from multiple streams and point sources for 

development of the CLM (particulate P, soluble reactive P, and soluble unreactive P – 

together these three forms total to TP). Nutrients, streamflow, and meteorology inputs to 

the Lake were measured or estimated year-round (January-December) over the study 

interval (1998-2013). In 2013, ten total sites (from the Main Lake Mid-North segment to 

the Cayuga Inlet Channel) and four sites on the Southern End “shelf” were monitored to 

calibrate the model, consistent with water quality concerns and the 303(d) listing. 

Groundwater contributions to streams were included in the monitoring/modeling process 

as all tributary water chemistry samples were collected at/near mouths to estimate total 

nutrient loading from the watershed to the lake. The CLM simulated lake processes like 

mixing and circulation, algae growth, and predicted daily water quality, year-round for 

the 16-year study period. The CLM models the effects of temperature stratification, 

nutrient upwelling, and dissolved oxygen on internal phosphorus patterns. Cayuga Lake 

does not experience anoxic internal phosphorus loading because the lake remains 

oxygenated year-round.  

Full descriptions and summaries of data collected, nutrient, stream flow, and 

meteorology inputs to the model, and modeling results can be found in the Phase I and II 

https://www.dec.ny.gov/lands/95403.html
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Reports (https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf, 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf). 

Comment 10: Comments were submitted requesting that the TMDL focus more on Harmful 

Algal Blooms (HABs), including consideration of nitrogen inputs in the TMDL and a focus on 

nitrogen reducing BMPs. [3][5][7][20][25][30][32][33][34][36][38][43][46][49][50][51][52] 

Response: No changes were made in response to these comments. See response to 

Comment 2 for the pollutant of concern for this TMDL (phosphorus) and other efforts in 

Cayuga Lake to address HABs, outside of this TMDL.  

As stated in the TMDL, previous empirical investigations have found that phosphorus is 

most likely the limiting nutrient for freshwater ecosystems with total nitrogen (TN) to TP 

ratios (TN:TP) greater than 20 (Wetzel 2001). In Cayuga Lake, modeling and monitoring 

data indicate that the limiting nutrient is phosphorus as the TN:TP ratios are often 

greater than 50 (UFI 2014). Recent water quality data (2017-2022) collected through 

NYSDEC’s CSLAP confirms that summer average N:P ratios are greater than 20 in all 

four Cayuga Lake segments (https://www.dec.ny.gov/lands/77882.html), confirming P-

limitation for Cayuga Lake. Controlling phosphorus inputs to manage or reverse cultural 

eutrophication is still the appropriate approach where P is defined as the limiting 

nutrient (Schindler et al. 2012, 2016). 

In Section 7.4.2 Agricultural BMP Selection, the BMPs listed have a range of positive 

impacts on other resources, such as nitrogen conservation, soil health, carbon 

sequestration, greenhouse gas mitigation, adaptation to climate change, habitat, and etc.. 

Priorities and final decisions for BMP implementation for any specific land use should be 

based on planning and consideration of these co-benefits. Additionally, Section 6.6.2 lists 

projects that have been successfully implemented in Cayuga Lake’s watershed to reduce 

phosphorus over the 2013-2022 period. Many of these BMPs have the co-benefit of 

reducing sediment and nitrogen as well as phosphorus. 

Comments on Section 1: Introduction  

Comment 11: Comments were submitted requesting correction to the drinking water supplies 

listed in Table 2. Table 2 should be modified as follows: Camp Casper to Camp Casper Gregory 

and Mackenzie-Childs LTD to MacKenzie-Childs LLC. Atwater Glen, a public water supply in 

the Town of Genoa, was not included in the draft TMDL. [31][39] 

Response: Changes have been made in response to these comments. The suggested 

corrections were made to Table 2 in the final TMDL document. 

Comment 12: Comments were submitted requesting that the Seneca River be included as part of 

the Cayuga Lake Watershed and that point sources in the Seneca River watershed be given 

Wasteload Allocations as part of the Cayuga Lake TMDL. [25][30][33][34][50] 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf
https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf
https://www.dec.ny.gov/lands/77882.html
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Response: No changes were made in response to these comments. As defined in 6 NYCRR 

Part Article 14, 898.4, Cayuga Lake (Ont 66-12-P296) is a waterbody which drains to 

the Seneca River. The Seneca River is not within Cayuga Lake’s drainage basin. 

For more information on the Seneca River-Cayuga Lake interaction in the Cayuga Lake 

Model, see the Phase I and II Reports 

(https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf, 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf). 

Comment 13: Comments were submitted requesting that a list of all municipalities in the 

Cayuga Lake watershed be added to the document. [30][33][34] 

Response: Changes have been made in response to these comments. A list of 

municipalities was added to Appendix F of the TMDL. 

Comment 14: Comments were submitted requesting that references to the town of Coonley 

Corners and Town of McKinneys be removed from the document. [30][33]34] 

Response: Changes have been made based on these comments. A footnote was added to 

the reference of the towns acknowledging that the towns have dissolved.  

Comment 15: Comments were submitted regarding Cayuga Lake segment classification, 

specifically those listed with “Best Uses” as Source Water. Comments included questions 

regarding the characterization of Source Water segments as “Threatened”. [30][32][50] 

Response: Changes have been made based on these comments. The classifications for the 

four Cayuga Lake segments are provided from 6 NYCRR §§ 701.5 and 701.6. The 

Northern End segment (Northern End 0705-0030) is classified as Class B - The best 

usages of Class B waters are primary and secondary contact recreation and fishing. 

These waters shall be suitable for fish, shellfish and wildlife propagation and survival. 

Class A and AA waters are classified for use as source water. Two source water segments 

(Cayuga Lake, Main Lake, Mid-South [0705-0050] and Cayuga Lake, Main Lake, Mid-

North [0705-0025]) are currently listed as “Stressed”. 

(https://gisservices.dec.ny.gov/gis/dil/).  

Comments on Section 2: Watershed and Lake Characterization  

Comment 16: Comments were submitted requesting that other data be included in the TMDL 

development. [30][33][34][36][37][46][47][48][50] 

Response: No changes were made in response to these comments. The information 

provided in Table 9 is not an exhaustive list of all lake monitoring projects in Cayuga 

Lake and was provided as an example of the research conducted on Cayuga Lake.  

The data and information NYSDEC Division of Water (DOW) uses to implement its 

regulatory programs, including the development of TMDLs, adheres to specific quality 

assurance requirements. For more information, see the DEC’s website 

(https://www.dec.ny.gov/chemical/23850.html). The data collected to support CLM 

https://govt.westlaw.com/nycrr/Document/I4edfbb00cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
https://govt.westlaw.com/nycrr/Document/I4edfbb00cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)&bhcp=1
https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf
https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf
https://govt.westlaw.com/nycrr/Document/I4ed819b8cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Document/I4ed819bbcd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://gisservices.dec.ny.gov/gis/dil/
https://www.dec.ny.gov/chemical/23850.html
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development was obtained under a DEC-approved Quality Assurance Project Plan, 

analyzed at an ELAP-certified laboratory, and had field and laboratory quality control 

samples to evaluate data usability 

(https://www.dec.ny.gov/docs/water_pdf/clmpqapp20130315.pdf). The CLM had a 

NYSDEC approved QAPP and was successfully set-up, calibrated, and validated for 

Cayuga Lake (https://www.dec.ny.gov/docs/water_pdf/clmpqapp20150115.pdf).  

Comment 17: A comment was submitted asking for clarification on the segmentation of the 

Cayuga Lake TMDL into four parts, corresponding to the four regulatory segments of Cayuga 

Lake. [50] 

Response: No changes were made in response to these comments. The watershed TMDL 

was divided into four subparts corresponding to the PWL segmentation. While only the 

Southern End is listed as impaired, the TMDL was developed for the whole lake to 

achieve the applicable water quality standard in the Southern End. As stated in the 

TMDL Summary: “Therefore, to ensure water quality standard attainment in the 

Southern End, a watershed wide TP TMDL was developed for Cayuga Lake. The TMDL 

is comprised of four interrelated sub-parts, aligning with each of the four regulatory 

segments, which address TP sources from the Cayuga Lake watershed to: (1) address the 

impairment listing in the Southern End of the lake and (2) be protective of lake water 

quality, overall. The four sub-parts address the impaired 303(d) listed Southern End 

segment (0705-0040) and the remaining three segments of the lake: Main Lake, Mid -

South (0705-0050); Main Lake, Mid-North (0705-0025) and the Northern End (0705-

0030). The Cayuga Lake TMDL includes a whole watershed TP loading capacity to meet 

and maintain water quality standards in all four lake segments.” 

Comment 18: Comments were submitted questioning the role of phosphorus in controlling 

chlorophyll-a levels in Cayuga Lake, the use of chlorophyll-a as the TMDL target, and how the 

proposed reductions will improve lake TP concentrations. 

[20][30][31][32][33][34][37][38][39][40][46][47][48][51] 

Response: No changes were made in response to these comments. As described in Section 

3, Chlorophyll-a is an indicator of algal growth within a lake and is a measure of lake 

response to phosphorus loading. Chl-a was selected as the target for Cayuga Lake 

because an exceedance of the TP guidance value, the numeric interpretation of the 

narrative standard for phosphorus (summer average, upper water average of 20 µg/L): 

(1) does not always result in “growths of algae, weeds and slimes that will impair the 

waters for their best usages” and (2) does not protect source water from the potential for 

disinfection by-product formation during water treatment (Callinan 2013, TMDL 

Appendix A). Section 3, Table 10 provides the segment specific Chl-a targets for Cayuga 

Lake. The lake will meet the narrative water quality standards for phosphorus when the 

TMDL Chl-a targets are attained. In addition, as discussed in response to Comment #2, 

because there is a relationship between TMDL Chl-a targets and HABs, achieving the 

Chl-a targets is expected to reduce the frequency of HABs in Cayuga Lake. 

https://www.dec.ny.gov/docs/water_pdf/clmpqapp20130315.pdf
https://www.dec.ny.gov/docs/water_pdf/clmpqapp20150115.pdf
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The adoption of Chl-a targets in TMDLs to meet the narrative standard for nutrients is 

an approach that NYSDEC has previously used in Honeoye 

(https://www.dec.ny.gov/docs/water_pdf/tmdlhoneoyeaug2019.pdf) and Conesus Lake 

(https://www.dec.ny.gov/docs/water_pdf/tmdlconesusaug2019.pdf) TMDLs - both 

approved by USEPA in 2019.  

Because phosphorus is the limiting nutrient in Cayuga lake (see Section 1 of the TMDL), 

reducing phosphorus loads to the lake from all four segments will result in lower Chl-a 

as demonstrated by the CLM in the TMDL (Sections 5-6). Appendix D of the TMDL 

provides the expected improvements in lake TP and Chl-a for the TMDL phosphorus load 

reduction scenarios. Section 7 provides a review of phosphorus bioavailability and the 

benefits of considering both particulate and dissolved P best management to achieve in-

lake Chl-a targets. See response to Comment 9 for references on the phosphorus loading 

calculations for the CLM.  

A 30% watershed wide reduction in TP loading, as documented in the TMDL, will result 

in achieving the TMDL target and, in turn, applicable water quality standards.  This 30% 

reduction will reduce Southern End TP from an average of 20 µg/L (range from 14-31 

µg/L) to an average of 17 µg/L (range from 13-25 µg/L) with 9 out of the 16 years’ 

projections having TP ≤ 16 µg/L on the Southern End. Additionally, the TMDL predicts 

that the lake’s Main Lake, Mid-South AA and Main Lake, Mid-North Class A segments 

will have TP concentrations between 9-15 µg/L in all modeled years’ projections. The 

Main Lake, Mid-South AA and Main Lake, Mid-North Class A segments make up 96% of 

the Cayuga Lake’s surface area. See also, response to Comment 73. 

Comment 19: Questions were submitted asking why the recommendations of the Cayuga Lake 

Monitoring Partnership’s Monitoring Plan: Southern Basin of Cayuga Lake (2008) were not 

specifically adopted in the Draft Cayuga Lake TMDL. Also, comments were submitted on the 

use of Lake TP concentrations as an appropriate indicator of Lake water quality. [32][34] 

Response:  No changes were made in response to these comments. Many of the 2008 

Monitoring Plan’s goals regarding data collection and lake process studies were 

performed to complete the CLM (See response to Comment 9 and 16). See Comment 27 

for why Lake Chl-a targets were selected for the TMDL instead of Lake TP targets. 

NYSDEC’s data requirements for assessment of water quality indicators against water 

quality standards can be found in the Consolidated Assessment Listing Methodology 

(CALM: https://www.dec.ny.gov/docs/water_pdf/calmmay2021.pdf). 

Comment 20: Comments were submitted requesting that TMDL models be re-evaluated using 

more recent National Land Cover Dataset (NLCD). [30][33][34][40][45][50][51] 

Response: No changes were made in response to these comments. An analysis of the 2019 

NLCD data set verified that the land cover data used in the development of the TMDL 

watershed model has not changed appreciably over time (NLCD 2011; See Section 2.1, 

Table 3). In 2019, the major sectors of cover (natural, developed, agriculture) were 46, 9, 

https://www.dec.ny.gov/docs/water_pdf/tmdlhoneoyeaug2019.pdf
https://www.dec.ny.gov/docs/water_pdf/tmdlconesusaug2019.pdf
https://www.dec.ny.gov/docs/water_pdf/calmmay2021.pdf
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and 45%, respectively. Recent changes in land cover would not alter the recommended 

TMDL Load Allocations or Wasteload Allocations (See Section 6). 

Comment 21: A comment was received requesting that the data shown in Figures 8 and 9 be 

summarized and updated to reflect data from the period covering 2012 through 2018. [34] 

Response: Changes have been made in response to these comments. Figures 8-9 present 

data from the 1998-2018 period. As stated in Section 2.3.3, no data was available for 

2014 and 2015. Revisions were made to clarify figure titles and footnotes. 

See Response to Comment 5. 

Comment 22: Comments were submitted requesting clarification on observed or expected water 

quality changes in the southern end of Cayuga Lake after the 2006 wastewater treatment 

upgrades. [26][27][29][34][41][42][46][47][48] 

Response: No changes were made in response to these comments. Lake water quality 

benefits from point source facility upgrades were captured in CLM development. The 

CLM utilized actual plant flow and phosphorus concentration measurements over the 

1998-2013 period during its calibration and validation.  

For the TMDL, phosphorus loading estimates from WWTFs and other SPDES facilities, 

including LSC, were made using their design flow and permitted phosphorus loading 

limits. This approach was utilized for all investigated, permitted wastewater treatment 

facilities to account for the maximum total phosphorus load the lake could receive from 

each of the listed permitted facilities. It is acknowledged in the TMDL that for many 

facilities their actual phosphorus loading maybe less than their permitted limit (Section 

6.3). However, as discussed in Section 6.1.2 of the TMDL document, all four permitted 

WWTFs have WLAs based on advanced treatment TP concentration limits between 0.35-

1.0 mg/L. See also, response to Comment 78. 

Comment 23: Comments were submitted requesting that water quality data tables for the Main 

Lake, Mid-North and Northern End segments for data used in CLM development be included in 

the document. [34][50] 

Response: No changes were made in response to these comments. Data available for 

these segments are provided in Appendix B and C.  

Comment 24: Comments were submitted regarding the use of open-water, summer samples 

(June-September) to evaluate water quality conditions in Cayuga Lake. [46][47][48][51] 

Response: No changes were made in response to these comments. In-lake monitoring 

occurs at open-water, representative locations in the summer months. The open water 

site (sometimes referred to the “deep hole”) location has been shown to be the most 

representative of overall water quality conditions in lakes, and therefore it is the most 

appropriate dataset for a representative assessment of lake conditions based on these 

data (USEPA, 2012 – National Lakes Assessment 2021 Field Operations Manual; USGS, 

2018 – Lakes and Reservoirs Guidelines for Study Design and Sampling). The NYSDEC’s 

https://www.epa.gov/national-aquatic-resource-surveys/national-lakes-assessment-2012-field-operations-manual
https://pubs.usgs.gov/tm/09/a10/tm9a10.pdf
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Lake Classification Inventory (LCI) and Citizen Statewide Lake Assessment Program 

(CSLAP) collect water chemistry samples at the representative, open water locations in 

lake segments for the purposes of waterbody characterization and assessment (See 

TMDL Section 3: Numeric Water Quality Target and Section 6: Critical Conditions).  

Also, as stated in the TOGS 1.1.1 fact sheet, the basis for the TP guidance value, specifies 

that this value applies as a mean summer epilimnetic concentration based on samples 

collected mid-lake. Furthermore, the critical condition for Chl-a concentrations in 

Cayuga Lake is during the summer when Chl-a concentrations are the highest because 

temperatures are conducive to maximum algae and aquatic plant growth. Additionally, in 

recent years the DEC’s Finger Lakes Watershed Hub has verified that Chl-a levels in 

Cayuga Lake are low in the winter months compared to summer months (NYSDEC 

unpublished data). See also, response to Comment 75. 

Sample locations are selecting following applicable standard operating procedures 

(SOPs; https://www.dec.ny.gov/docs/water_pdf/2020lakesop.pdf) and Quality Assurance 

Project Plans (QAPPs; https://www.dec.ny.gov/docs/water_pdf/2019lakeqapp.pdf).  

Comment 25: Comments were submitted requesting clarification on the characterization of 

Cayuga Lake as mesotrophic. [34][46][48] 

Response: No changes were made in response to these comments. The assessment of 

water quality for attainment of the narrative water quality standard for nutrients, the 

total phosphorus guidance value, and the numeric Chl-a target for the TMDL is 

calculated on an upper water, summer average basis. Based upon the upper water, 

summer average TP and Chl-a levels in Cayuga Lake (including the Southern End), 

Cayuga Lake is classified as mesotrophic (Carlson 1977). The mesotrophic designation 

was provided for description only. It was not used in development of the TMDL or its 

Chl-a targets. 

Comments on Section 3: Numeric Water Quality Target  

Note: A change was made in the Class B segment Chl-a target in Section 3. The updated Chl-a 

target for Cayuga Lake Class B segment is 8 µg/L, changed from 10 µg/L based on Cayuga Lake 

data. See Section 3 and Appendix A for a full description of these analyses. 

 

Comment 26: Comments were submitted suggesting that NYSDEC support development of 

Watershed Rules and Regulations for Cayuga Lake. [34][38] 

Response: No changes were made in response to these comments. Watershed Rules and 

Regulations are developed at the local level and approved by the New York State 

Department of Health. 

Comments on Section 4: Assessment of Sources  

https://www.dec.ny.gov/docs/water_pdf/2020lakesop.pdf
https://www.dec.ny.gov/docs/water_pdf/2019lakeqapp.pdf
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Comment 27: Comments were submitted requesting that a summary table indicating how much 

total P comes from point and nonpoint sources be included in the document. [20][27][28][30] 

[33][44][46][47][51] 

Response: No changes were made in response to these comments. This information is 

provided in Section 4.5 of the TMDL for the entire watershed and by lake PWL segment 

in Tables 11-14. 

Comment 28: Comments were submitted requesting clarification on the phosphorus loading 

estimates used in development of the TMDL, lake loading capacity, and load allocations. [7] 

[33][34][37][40][41][45][46][47][48][51] 

Response: No changes were made in response to these comments. Included in Appendix B 

of the TMDL is a table of all required tributary inputs to the CLM, including the multiple 

forms of P that account for TP and bioavailable forms of P (Table B5).  

A full description of the methods used to estimate phosphorus inputs to the Cayuga Lake 

Model are described in (Phase I and II Reports 

(https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf, 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf) and summarized in 

Section 4 of the TMDL. Loading estimates for phosphorus depend on many factors, 

including the number and quality of data points used, the availability of measured or 

accurately estimated stream flow, the collection of chemistry data in relation to high flow 

events, and the methods used to calculate the loading estimates.  

Due to variations in annual precipitation and runoff, there was a large range in yearly 

phosphorus loading to Cayuga Lake over the 16-year study. The annual average TP load 

(440,000 lbs/yr) was larger than the median load over the 16-year period but carefully 

considered and selected as the basis for the TMDL calculations of lake loading capacity, 

wasteload allocations, and load allocations. The average annual load was selected to be 

conservative – which resulted in a larger proposed reduction and provide assurance that 

when allocations are reached, Cayuga Lake TMDL targets would be attained. As stated 

in the TMDL (Section 4), permitted flow and existing TP concentration effluent 

limitations were used in the development of the point source loading calculation for the 

Cayuga Lake TMDL to account for their maximum potential load to the lake. For smaller 

facilities, without existing discharge or phosphorus effluent limitations, loadings were 

estimated based on performance of similarly sized facilities with available measurements.  

Comment 29: Comments were submitted requesting clarification on the use of the Soil and 

Water Assessment Tool (SWAT) in TMDL development, including fertilization assumptions and 

how certain land use types were evaluated in the model. 

[28][30][31][33][34][35][37][39][40][42][47] [49][50][51] 

Response: No changes were made in response to these comments. The Soil and Water 

Assessment Tool (SWAT) of the Cayuga Lake watershed was developed by Cornell 

University to inform the development of the Cayuga Lake TMDL. For a description of the 

https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase1.pdf
https://www.dec.ny.gov/docs/water_pdf/cornelllscclmpphase2.pdf
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model, its calibration and performance, see the Phase 2 Final Report: A 

Phosphorus/Eutrophication Water Quality Model for Cayuga Lake, New York (UFI 

2017).  

As stated in Section 4 of the TMDL: “The SWAT watershed model and independent 

nutrient loading estimates (FLUX32; USACOE 2013) were used in combination with the 

CLM to develop the Cayuga Lake TMDL. The loading estimates and assessment of 

nutrient sources from nonpoint sources to Cayuga Lake were determined by: (1) 

Estimating nutrient loading to the lake from five streams intensely monitored as part of 

the 2013 CLM monitoring program using FLUX32 analysis based on observed nutrient 

and stream flow data to determine phosphorus loading to the lake from measured 

streams; (2) Extrapolating nutrient loading to unmonitored northern watershed streams 

based on land area and land use to estimate the total loading to the lake; and (3) 

Utilizing SWAT to determine the appropriate partition of the measured/estimated loads 

by land use type (forests, developed lands, etc…) within each sub basin (See Section 7).”  

The SWAT model, utilized for the land use partitioning of the measured phosphorus 

loading to Cayuga Lake, currently does not provide for vineyards or hops as land use 

types (https://swat.tamu.edu/). Information regarding loading from specific land use 

types (for example forests or wetlands), calculated BMP efficiencies, and fertilizer and 

manure application assumptions are contained with the SWAT input files. The SWAT 

model can be obtained by submitting a request to Waterlog@dec.ny.gov.  

Comment 30: A comment was submitted requesting clarification on phosphorus loading 

estimates in Section 4 and by sub-basin Section 7 of the TMDL. [37] 

Response: Changes have been made in response to these comments. The differences in 

the loading summary tables referenced were due to inclusion of septics and points source 

TP loads to applicable sub-basins in the tables in Section 7. The tables in Section 7 have 

been revised in the final TMDL to provide only non-point source TP loads, consistent 

with tables in Section 4. 

Comment 31: Comments were submitted requesting clarification on CAFOs, including 

permitting, discharges, and the TMDL’s calculations of CAFO and non-CAFO agricultural 

lands. Requests were made for the TMDL to list all current CAFO compliance records for those 

facilities in the Cayuga watershed. [26][28][30][31][33][34][39][40][43][45][46][47][48][49] 

[51][53] 

Response: Changes have been made in response to these comments. See revised Section 4 

in the final TMDL for expanded definitions of “runoff” versus “discharge”. Revisions 

were made to Section 4 in the final TMDL to clarify the loading contribution from CAFO 

runoff. Runoff from agricultural cultivated crops and hay/pasture fields operated by 

CAFO operations was included in the TMDL phosphorus loading calculations and was 

accounted for in the Load Allocation (LA) for agricultural lands. All CAFOs in NYS 

currently operate under the ECL-CAFO permit 

(https://www.dec.ny.gov/permits/6285.html). Because the ECL-CAFO permit is a non-

https://swat.tamu.edu/
mailto:Waterlog@dec.ny.gov
https://www.dec.ny.gov/permits/6285.html
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discharging permit to surface waters, CAFOs cannot be given a wasteload allocation 

(WLA).  

Phosphorus loading calculations from agricultural runoff from fields were not 

apportioned between CAFO and non-CAFO farms. It is expected that load reductions 

from agricultural runoff from fields will be achieved for all farms. Comments pertaining 

to  CAFO compliance are outside the scope of the Cayuga Lake TMDL. The TMDL 

presumes compliance for all permitted facilities.. For information on the NYSDEC CAFO 

Program, including NYSDEC regulatory oversight, please see: 

https://www.dec.ny.gov/permits/6285.html. 

Comment 32: Comments were submitted asking for clarification on the contribution of the eight 

large Wastewater Treatment Facilities specifically modeled in the TMDL. [27][29][33][34][41] 

[44][46][47][48][53] 

Response: Changes have been made in response to these comments. The eight facilities 

referenced in the TMDL have the greatest impact from the wastewater sector, not the 

greatest impact in terms of all sources (Section 4 of the TMDL details that non-point 

sources contribute approximately 91% of the TP load to Cayuga Lake.). This language 

was clarified in the final TMDL (Section 4.3). For WLAs for each specific WWTF, see 

Section 6. 

Comment 33: Comments were submitted asking for clarification on the proposed soluble 

reactive phosphorus monitoring and associated cost to the eight largest Wastewater Treatment 

Facilities. [27][29][34][35][41][44] 

Response: No changes were made in response to these comments. The TMDL 

recommends that SRP monitoring will be used to evaluate  SRP load contributions from 

WWTFs. If SRP effluent limitations are deemed appropriate, any proposed changes to 

existing SPDES permits will follow the modification procedures in 6 NYCRR 750-1.18 

and 6 NYCRR Part 621. 

NYSDEC will propose sampling requirements for SPDES permittee’s following TOGS 

1.2.2 Administrative Procedures and Environmental Benefit Permit Strategy for 

Individual SPDES Permits (Reissued January 2012 - 

https://extapps.dec.ny.gov/docs/water_pdf/togs122.pdf)  after TMDL finalization. 

Comment 34: Comments were submitted related to Cornell University’s Lake Source Cooling 

Facility, how effluent from LSC was incorporated into the CLM loading, and modeling 

scenarios. [34][46][48][51] 

Response: No changes were made in response to these comments. Appendix E of the 

TMDL contains a detailed description of the Cornell Lake Source Cooling (LSC) facility. 

For LSC’s permit information, please see: 

https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-

06-01.Modification_x.pdf. LSC is permitted as a SPDES discharge as a discharge Class 

01 industrial facility designated as a Non-Contact Cooling Water facility. 

https://www.dec.ny.gov/permits/6285.html
https://govt.westlaw.com/nycrr/Document/I4ed9ee77cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulations?guid=Ifbd8d7f0b5a011dda0a4e17826ebc834&transitionType=Default&contextData=%28sc.Default%29
https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-01.Modification_x.pdf
https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-01.Modification_x.pdf
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Numerous TMDL modeling scenarios were run to evaluate LSC’s impact on Lake water 

quality. These scenarios are described in detail in Section 5, Table 16, and in Appendix D 

of the TMDL. Modeled reductions to LSC’s permitted TP load and a potential relocation 

of the LSC outfall to a deep-water discharge location were specifically modeled as part 

of the TMDL process (See Section 5.2, Table 16 in the TMDL). No scenario modeled 

indicated any water quality benefit to reducing LSC’s effluent phosphorus (all forms of P 

considered) loading rate or relocating LSC’s effluent off the Southern End (Table 16, 

Appendix D).  

The current TP loading rate of 6.4 lbs/d is an appropriate water-quality based effluent 

for this facility for Cayuga Lake’s Southern End. 

Comments submitted referencing the 2004 BACI (before/after control/impact) are outside 

the scope of the TMDL. 

Comment 35: Comments were submitted requesting clarification to phosphorus loading 

estimates from MS4s, additional requirements for MS4s, whether NYSDEC is promoting a 

whole watershed MS4 approach, and EPA requirements for establishing WLAs for MS4s. 

[26][27][29][30][32][33][34] [35][40][45][46][47][48][50][51] 

Response: No changes were made in response to these comments. Loading from MS4 

Operators was estimated by segment specific Developed Land load by using the 

segment’s Developed Land load total and multiplying it by the percentage of land area of 

the specific Developed Land under MS4 permits (Section 4.3). 

The Cayuga Lake TMDL does not recommend additional TP reduction from MS4ss. 

Therefore, no additional BMPs are necessary beyond that which is included in GP-15-

003 and continued in GP-0-24-001, assuming compliance by those MS4 Operators. 

Compliance with GP-0-24-001 is determined by DEC’s compliance monitoring program, 

facility reporting, and certification requirements. See Section 7.6.1 for more background 

about the MS4 program.  

Section 6.1 of the TMDL states that MS4 Operators, discharging to the impaired 

segment, are currently implementing enhanced phosphorus removal practices as part of 

their existing permit(s). WLAs for the MS4 Operators discharging to the watershed 

segments, outside of the impaired segment, are not required to adopt enhanced 

phosphorus removal because of the TMDL.  

Comment 36: Comments were submitted asking for additional phosphorus loading estimates 

from other sources including legacy farming practices, European earthworms, mussel excretion, 

construction activity, streambank and streambed erosion, or other animals. [12][27][28][30][31] 

[33][34][39][40][45][46][47][48][49][50][51] 

Response: No changes were made in response to these comments. Section 4 of the 

Cayuga Lake TMDL documents the sources of phosphorus investigated in the analyses, 

including: agricultural lands, developed lands, forests and wetlands, permitted 

wastewater treatment facilities, and on-site septic systems.  
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Construction activities covered under the General Permit are expected to have minimal 

P-loss.  For the purposes of the Cayuga Lake TMDL, phosphorus loading as a result of 

construction activity, was not specifically modeled because areas covered under the 

SPDES for General Permit for Stormwater Discharges from Construction Activity are de 

minims (i.e., not a significant source of P to the lake) and CGP requires implementation 

of stormwater control practices. Incidental phosphorus losses that may occur related to 

construction activities were included in the load calculations for nonpoint source sectors 

and assigned load allocations within those sectors. For example, when construction 

stormwater controls are damaged during high intensity storm events. Any phosphorus 

load from such construction activity is accounted for in the developed land sector load, 

which is part of the Load Allocation (LA).  

Phosphorus loading from eroding ditches, streambeds, and streambanks were included in 

the loading calculations and assessment of sources within each land use type. For 

example, phosphorus loads from streambank erosion from a stream through a forested 

area would be included in the forested land loading.  

The impact of legacy farming practices, inputs from other animals, or European 

earthworms were not modeled for the Cayuga Lake TMDL. Cayuga Lake does not 

experience internal TP loading because the hypolimnion of Cayuga Lake is fully 

oxygenated, according to both historic and more recent monitoring data.  

The impacts of dreissenid mussels on Cayuga Lake water quality were incorporated in 

the CLM and, therefore, considered in the establishment of the TMDL’s loading capacity 

for Cayuga Lake. For more information on how dreissenid mussels were incorporated 

into the CLM and their impact on lake water quality, see the Phase I and Phase II reports 

(UFI 2014, UFI 2017, respectively).  

Comment 37: A comment was submitted requesting clarification on SPDES permit classes and 

expanded explanation of septic phosphorus contribution to Cayuga Lake. [34] 

Response: Changes have been made in response to these comments. Revisions were made 

to Appendix F in the final TMDL. 

Comments on Section 5: Phosphorus Loading Capacity Analysis  

Comment 38: Please cite data and sources from other agricultural watersheds where 30% 

reductions in P have been successfully achieved. [34] 

Response: Changes have been made in response to these comments. For examples of 

TMDL nonpoint source success stories, please see https://www.epa.gov/tmdl/examples-

restoring-impaired-waters-and-tmdls. See also the final TMDL revised Section 6.6, 

Reasonable Assurance for progress in the Cayuga Lake watershed. 

Comment 39: Please include some estimation of the time interval required, based on model 

runs, to see impacts of phosphorus reductions. [34][46] 

https://www.epa.gov/tmdl/examples-restoring-impaired-waters-and-tmdls
https://www.epa.gov/tmdl/examples-restoring-impaired-waters-and-tmdls


 

Page 117 of 137 

Response: No changes were made in response to these comments. The CLM was not 

utilized to estimate the time required to reach TMDL targets. See Section 6.6, Reasonable 

Assurance Section, for progress in the Cayuga Lake watershed and see response to 

Comment 8 for more recent Cayuga Lake data. 

Comment 40: Why was no scenario run to estimate the expected water quality changes in the 

southern end of Cayuga Lake from the 2010 NYS Dishwasher Detergent and Nutrient Runoff 

Law? [34] 

Response: No changes were made in response to these comments. Water quality 

improvements from this law were captured in the monitoring and calibration of the CLM. 

Data from Cayuga Lake streams from 2003-2006 and from 2013 were used in the CLM 

development. Improvements in Lake Chl-a from the enforcement of this law were not 

specifically modeled in the TMDL. 

Comment 41: Comments were submitted questioning the lake-wide approach for phosphorus 

reduction and the benefits expected in all Cayuga Lake segments, including the Southern End. 

[33][46][47][48][50][51] 

Response: No changes were made in response to these comments. The selected TMDL 

approach, 30% combined reductions in nonpoint source and point source TP across the 

entire watershed, is needed for the attainment of the TMDL Chl-a target in the lake’s 

Southern End and is also protective of the other three Lake segments. See Section 5.3 and 

Appendix D of the TMDL for the expected improvements in lake TP and Chl-a for the 

various TMDL load reduction scenarios investigated. 

Each lake segment’s percent reduction varied depending on the TP contributions from 

nonpoint and point sources within its sub-watershed and the proportion of the segment’s 

TP load to the lake. See Section 6. for a more detailed breakdown of each segment’s 

percentage reductions. See also, response to Comment 77. 

Comment 42: Questions were submitted about CLM performance against monitoring data. An 

additional comment was submitted requesting clarification on the percent error calculations in 

Table 15. [34][41][46][47][48][50][51] 

Response: Changes were in response to these comments. CLM's performance was within 

expected quality assurance ranges for measured lake summer average TP and 

Chlorophyll-a for 2013 (the calibration year) and 1999 and 2006 (the two validation 

years; see https://www.dec.ny.gov/docs/water_pdf/clmpqapp20150115.pdf for more 

details). The observations and predictions of TP and Chl-a for all years were provided in 

Table 15. CLM was determined to be acceptable for use in the development of the TMDL 

as determined by model prediction comparison to observations (Appendix B and C). See 

also, response to Comment 73). 

In the final TMDL, the footnote to Table 15 was revised for clarification on how the error 

statistics were calculated. The averages of each year’s percent error are 10, 17, 9, and -

6%, respectively (in order of the columns in Table 15). This metric demonstrates that the 

https://www.dec.ny.gov/docs/water_pdf/clmpqapp20150115.pdf
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CLM’s performance exceeded the thresholds in the approved Quality Assurance Project 

Plan (See response to Comment 16) for both TP and Chl-a for both the Southern End and 

Main Lake, Mid-South segments. 

In addition, the lake model performance statistics provided in Table 15 for the CLM for 

both the Class AA and Class A segments for TP and Chl-a were within the thresholds 

established in the model’s approved quality assurance project plan for the calibration 

year (2013) and validation years (1999, 2006) for both the Southern End and Main Lake, 

Mid-South segments. The error statistics for all 16 years were used for full transparency 

and the model met its expected quality thresholds in 15/16 years for Class AA TP, 16/16 

years for Class AA Chl-a, 12/16 years for Class A TP, 16/16 years for Class A Chl-a. The 

performance of the Cayuga Lake model for TP and Chl-a for all 16 years for both 

segments were comparable to the performance of the Lake Champlain model used in 

development of that TMDL (https://www.epa.gov/sites/default/files/2015-

09/documents/lc-bathtub-model-calibration-report.pdf) with most years in the “Good” or 

“Very Good” thresholds as identified for the Nutrients and Water Quality in the Lake 

Champlain TMDL model. 

Comments on Section 6: TMDL Load Allocations  

Comment 43: Comments were submitted requesting that the TMDL be more explicit on how it 

provides reasonable assurance that phosphorus loadings will be reduced, and Chl-a targets 

attained. [28][30][34][38][42][46][47][48][49][50][51] 

Response: Changes have been made in response to these comments. Please see the final 

TMDL revised Section 6.6: Reasonable Assurance for more details on past and ongoing 

efforts to improve Cayuga Lake water quality. 

Comment 44: Comments were submitted asking what the consequences are if the TMDL targets 

for Cayuga Lake are not met. [28][33][34][35][40][46][47][49][50] 

Response: No changes were made in response to these comments. After a TMDL is 

completed and has been approved by EPA, segments are placed in Category 4a of the 

303(d) list. NYSDEC will support the recommendations as described in the 

Implementation Section. NYSDEC will evaluate water quality data over time to measure 

progress of meeting the TMDL’s water quality targets. The monitoring plan for the 

Cayuga Lake is presented in Section 7. If water quality targets are not met, NYSDEC will 

re-evaluate the implementation plan of the TMDL and may update recommendations.  

Comment 45: A comment was submitted asking if there will be an increased need for nutrient 

management planners. [34] 

Response:   No changes were made in response to these comments. The increased need 

for nutrient management planners is outside of the scope of the TMDL development 

process. Refer to Section 6.6.1 for a list of funding programs that can support nutrient 

management planning.   

https://www.epa.gov/sites/default/files/2015-09/documents/lc-bathtub-model-calibration-report.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/lc-bathtub-model-calibration-report.pdf
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Comment 46: How are permit violations addressed within the context of achieving TMDL P 

reduction goals? [34] 

Response: No changes were made in response to these comments. Permit violations will 

be addressed through enforcement of New York’s comprehensive SPDES program. More 

information on SPDES compliance can be found on DEC’s website: 

https://www.dec.ny.gov/chemical/62557.html. 

Comment 47: Comments were submitted asking for clarification on the waste load allocation for 

the Ithaca Area Wastewater Treatment Facility (IAWWTF). [27][29][35][48] 

Response: No changes were made in response to these comments. Section 6, Table 18 

provides the existing permitted TP loading rate for IAWWTP (40 lbs/d) and the TMDL 

recommends that the existing permit condition remain the same without a reduction. The 

Cayuga Lake TMDL includes a recommendation that a total phosphorus concentration 

limit of 0.5 mg/L be added to IAWWTF in accordance with their existing, available 

technology (TOGS 1.3.6 Phosphorus Removal Requirements for Wastewater Discharges 

to Lakes & Lake Watersheds (Reissued December 1998) 

https://www.dec.ny.gov/docs/water_pdf/togs136.pdf). Table 19 provides the current 

permitted TP load and an estimate of actual TP loading from IAWWTP over the study 

period (~ 6,500 lbs/yr). 

Comment 48: Comments were submitted asking for clarification on whether existing 

wastewater treatment facilities are capped at their current phosphorus loads and if new SPDES 

permitted discharges will be allowed. [27][33][34][35][41][42][44][46][47][48] 

Response: No changes were made in response to these comments. As stated in Section 7 

of the TMDL, the TMDL does not include reserve phosphorus for new or expanded 

discharges from wastewater treatment facilities. The WLAs for each existing facility are 

based on full permitted design flow. Existing facilities that are discharging below their 

permitted design flow will allow for the opportunity for growth within the existing permit 

limits. If an existing facility requests an increase in permitted design flow, they may offset 

any additional phosphorus load through improved phosphorus treatment to meet load 

limits or through other offset mechanisms (for example, assimilation of onsite septic 

systems). New discharges will be evaluated on a case-by-case basis based on effluent 

characteristics in the context of the wasteload allocations and in accordance with 40 

CFR 122.4 (i).  

Comment 49: Comments were submitted requesting clarification on how the recommendations 

of the TMDL will be translated into permit modification for SPDES permits and if NYSDEC 

plans to conduct full technical reviews of these permits. [44][46] 

Response: No changes were made in response to these comments. As applicable, 

NYSDEC will propose modifications to the SPDES permits for facilities, in accordance 

with 6 NYCRR Part 621 and 750-1.18, as well as TOGS 1.2.2 Administrative Procedures 

https://www.dec.ny.gov/chemical/62557.html
https://www.dec.ny.gov/docs/water_pdf/togs136.pdf
https://govt.westlaw.com/nycrr/Browse/Home/NewYork/NewYorkCodesRulesandRegulations?guid=Ifbd8d7f0b5a011dda0a4e17826ebc834&transitionType=Default&contextData=%28sc.Default%29
https://govt.westlaw.com/nycrr/Document/I4ed9ee77cd1711dda432a117e6e0f345?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
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and Environmental Benefit Permit Strategy For Individual SPDES Permits (Reissued 

January 2012) https://www.dec.ny.gov/docs/water_pdf/togs122.pdf).   

Comment 50: The Village of Cayuga Heights and The Village of Freeville requested 

clarification of the potential for additional total phosphorus effluent reductions for their 

wastewater treatment facilities. [23][35][41][44] 

Response: No changes were made in response to these comments. Section 6, Table 18 

provides the existing permitted TP loading rate for both facilities and provides the 

recommended wasteload allocation at the current permitted rate. The Cayuga Lake 

TMDL does not recommend any further reduction to either facility’s effluent limit. 

Comment 51: The Village of Freeville requested clarification on TMDL development timeline 

and reasoning for recommended total phosphorus effluent wasteload allocations for its 

Wastewater Treatment Facility. [23][35][44] 

Response: See https://www.dec.ny.gov/lands/95403.html for a complete timeline of the 

TMDL outreach. NYSDEC will work with each SPDES-permitted facility to establish an 

appropriate compliance schedule to meet the targets set by the TMDL. See Comment 47, 

above. 

Comment 52: Section 6.1.2 references that a 3-year lookback period was used to restructure the 

Ithaca Area Wastewater Treatment Facility SPDES permit. NYSDEC should verify that a 5-year 

lookback was not used at the time. [48] 

Response: Changes were made in response to this comment. The lookback period for the 

Ithaca Area WWTF permit (effective date 2015) was 5 years.  

Comment 53: Comments were submitted requesting clarification of the term “Current” in the 

header of Table 10. [41][48] 

Response: Changes were made in response to this comment.  Revisions were made to 

Table 10, in the final TMDL, to specify the study interval.  

Comment 54: Questions/comments were submitted on the Construction General Permit (GP-0-

20-001). Additional comments requested that any facility requiring a construction stormwater 

permit, or an industrial stormwater permit must be issued an individual permit with water 

quality-based effluent limits for Phosphorus and related parameters. [27][46][48] 

Response: No changes were made in response to these comments. Comments on GP-0-

20-001 and GP-0-17-004 are outside the scope of this TMDL.  Under the Uniform 

Procedures Act, the Department may issue General Permits for activities that have been 

determined to have minimal cumulative adverse impact on the environment. GP-0-20-001 

SPDES General Permit for Stormwater Discharges from Construction Activity includes 

enhanced requirements for construction activity in the watersheds of – 303(d) Segments 

Impaired by Construction Related Pollutant(s), including phosphorus  (Appendix E: 

https://www.dec.ny.gov/docs/water_pdf/constgp020001.pdf). GP-0-17-004 SPDES Multi-

Sector General Permit includes enhanced requirements for stormwater discharges 

https://www.dec.ny.gov/docs/water_pdf/togs122.pdf
https://www.dec.ny.gov/lands/95403.html
https://www.dec.ny.gov/docs/water_pdf/constgp020001.pdf
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associated with industrial activity to impaired waterbodies 

(https://www.dec.ny.gov/docs/water_pdf/msgppermit.pdf ).   

Comment 55: Questions were submitted asking whether the Margin of Safety (MOS) accounts 

for uncertainty due to climate change or other confounding factors. [34][46] 

Response: No changes were made in response to these comments. Both an implicit and 

explicit MOS were used in the development of the Cayuga TMDL. The TMDL modeling 

scenarios demonstrate how in-lake chlorophyll-a responds to changes in phosphorus 

loading form the watershed and point sources and show attainment of the TMDL target 

for chlorophyll-a given a 30% reduction in phosphorus inputs from the watershed (5 and 

Appendix D). The conservative loading estimate used in the basis for the TMDL with an 

additional, explicit MOS of 10% was included in the allocations to account for other 

factors, like climate change, that influence Chl-a in Cayuga Lake beyond phosphorus. 

This approach is consistent with EPA recommendations and other approved TMDLs 

(Lake Memphremagog TMDL in Vermont; 

https://dec.vermont.gov/sites/dec/files/wsm/mapp/docs/Memph%20TMDL%20Final%20E

PA%20approved.pdf). The modeling framework for Cayuga Lake was developed using 16 

years of data, which was representative of varying flow regimes and meteorological 

conditions.  However, extreme weather conditions may occur and result in periodic high 

TP and Chl-a levels. As discussed previously in response to Comment #2, other factors 

such a wave action, the presence of invasive species (mussels) can also impact the levels 

of TP, Chl-a, nuisance algal blooms, and HABs. In addition, HABs have been found in 

lakes with low Chl-a and TP levels (see Cayuga Lake HABs Action Plan). 

Comment 56: Comments were submitted pertaining to the Reasonable Assurance of reaching 

the proposed WLAs and LAs. [30][32][33][34][37][38][41][42][44][46][47][48] [49][50][51] 

Response: Changes have been made in response to these comments. Please see revised 

Section 6.6: Reasonable Assurance in the final TMDL for more details on past and 

ongoing efforts to improve Cayuga Lake water quality. 

In addition, Section 7 already contains an expanded discussion of phosphorus 

bioavailability with specific examples of BMPs that can be used to target areas of high 

bioavailable phosphorus contribution.  

Comments on Section 7: Implementation  

Comment 57: Questions were submitted pertaining to DEC’s Water Quality Improvement 

Program and other grants available to support TMDL implementation. [12][27][28][29][30][33] 

[34][35][38][40][42][45][46][47][48][50][51] 

Response: Changes were made in response to these comments. See revised Section 6.6 of 

the final TMDL for an expanded list of funding programs available to support point 

source and non-point source implementation.  

https://dec.vermont.gov/sites/dec/files/wsm/mapp/docs/Memph%20TMDL%20Final%20EPA%20approved.pdf
https://dec.vermont.gov/sites/dec/files/wsm/mapp/docs/Memph%20TMDL%20Final%20EPA%20approved.pdf
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Equipment required to repair and replace culverts and equipment to stabilize ditches and 

streambanks is eligible through various NYS grant programs, including WQIP 

(https://www.dec.ny.gov/docs/water_pdf/wqipoverviewr16.pdf) and through Finger Lakes 

- Lake Ontario Watershed Protection Alliance (FLLOWPA) funding. The prioritization of 

equipment for conservation measures is specifically listed in the 2018 Cayuga Lake 

HABs Action Plan (Section 13.1; 

https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf). 

Engineering support is available in several state grant programs, including the 

Engineering Planning Grant (EPG), Nonpoint Source Planning Grant (NPG), and Water 

Quality Improvement Project (WQIP) Program.  

Comment 58: Comments were submitted regarding responsibility for TMDL implementation, 

implementation tracking, and future Cayuga Lake monitoring. 

[28][30][31][33][34][35][36][37][38][39] [40][42][46][47][48][49][50][51] 

Response: No changes were made in response to these comments. Section 7 outlines steps 

that can be undertaken by various stakeholders, as well as NYSDEC in its regulatory 

capacity, to achieve the Cayuga Lake TMDL. This section also provides information to 

assist stakeholders to prioritize implementation actions. This section provides 

recommended best management practices for watershed loading reductions for both TP 

and dissolved phosphorous because different forms of phosphorus from the watershed 

affect lake water quality differently. 

NYSDEC tracks phosphorus reductions gained through BMPs implemented using state 

grant programs (e.g., Agricultural Nonpoint Source Program, Water Quality 

Improvement Project (WQIP) program).   

Achievement of TMDL water quality targets will be determined through analysis of 

monitoring data from Cayuga Lake collected through NYSDEC’s monitoring programs 

(e.g., NYSDEC LCI program; https://www.dec.ny.gov/chemical/31411.html). 

Comment 59: Comments were submitted requesting clarification on specific, recommended best 

management practices (BMPs). [28][30][31][32][33][34][35][37][38][39] 

[40][42][43][48][49][50][51] [52] 

Response: No changes were made in response to these comments. The Cayuga Lake 

TMDL Implementation section provides resources and guidance for the implementation 

of the Cayuga Lake TMDL, including: identification of active stakeholder groups, 

alignment of the Cayuga Lake TMDL with existing management actions and priority 

projects identified in other established plans – including Soil and Water Conservation 

District strategic plans, discussion of the importance of understanding the forms of 

phosphorus when selecting BMPs, and categorization of the cost-benefit of various 

nonpoint source BMPs.  

Tables were provided in Section 7 to help communities and landowners select cost 

effective BMPs and target specific forms of phosphorus. Information on BMP systems, 

https://www.dec.ny.gov/docs/water_pdf/wqipoverviewr16.pdf
https://www.dec.ny.gov/docs/water_pdf/cayugahabplan.pdf
https://www.dec.ny.gov/chemical/31411.html
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including tools to estimate expected load reductions from specific BMPs, can be found in 

the BMP catalogues available on DEC’s Nonpoint Source Program webpage: 

https://www.dec.ny.gov/chemical/96777.html. 

Comment 60: Comments were submitted requesting clarification on DEC’s role in enforcement 

and compliance. [30][31][33][34][35][39][42][46][48][49][50][51][53] 

Response: No changes were made in response to these comments. Section 7.7 of the 

TMDL outlines DEC’s Division of Water compliance and enforcement of SPDES permits. 

NYSDEC enforces SPDES permits in accordance with TOGS 1.4.2 Compliance and 

Enforcement of SPDES Permits (Reissued 2010) 

https://www.dec.ny.gov/docs/water_pdf/togs142.pdf.  

Comment 61: Comments were submitted regarding recommended load allocations and 

implementation on forested lands. [12][26][30][33][34][35][38][40][47][48][50] 

Response: Changes were made in response to these comments. There are numerous best 

management practices that can be implemented on private forested lands to achieve 

phosphorus load reductions, including streambank and streambed erosion BMPs 

(https://www.dec.ny.gov/lands/309.html). Education and outreach of proper forest 

management will be key to achieving the TMDL’s target. TP load reductions from forest 

sectors have been accepted by USEPA in previous NYSDEC TMDLs 

(https://www.dec.ny.gov/docs/water_pdf/englevilletmdl16.pdf). See Section 7 Forestry 

Conservation Practices of the Cayuga Lake TMDL, Land Conservation. As a recent 

example, please see the recently updated draft Lake Champlain WIP 

(https://dec.ny.gov/sites/default/files/2024-03/Lake%20Champlain%20WIP.pdf) for types 

of best management practices to implement phosphorus reductions from forested lands 

(See Appendix C, page 63). 

Comment 62: Comments were submitted requesting clarification on specific references for best 

management practices in Section 7. Specific requests were asked to add BMP codes to the  

BMPs listed in Section 7 to align with NRCS or State guidance manual documents. [28][30] 

[31][33][34][35][38][39][40][42][43][45][46][48][49][50][51][52] 

Response: Changes have been made in response to these comments. References provided 

in Section 7 on BMPs for total phosphorus or soluble reactive phosphorus are intended 

as examples. Additional information regarding BMP efficiencies for phosphorus can be 

found on DEC’s Nonpoint Source webpage: 

https://www.dec.ny.gov/chemical/96777.html. 

Comment 63: Specific questions were submitted regarding forms of phosphorus included in the 

TMDL and in Section 7. [32][37][38][40][48] 

Response: No changes were made in response to these comments. The SRP data 

presented in Section 7 were estimates developed from the CLM. TP and SRP estimates 

were provided in Section 7.1 because they are commonly measured forms of phosphorus.  

https://www.dec.ny.gov/chemical/96777.html
https://www.dec.ny.gov/docs/water_pdf/togs142.pdf
https://www.dec.ny.gov/lands/309.html
https://www.dec.ny.gov/docs/water_pdf/englevilletmdl16.pdf
https://dec.ny.gov/sites/default/files/2024-03/Lake%20Champlain%20WIP.pdf
https://www.dec.ny.gov/chemical/96777.html
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Comment 64: Numerous comments were submitted requesting that the TMDL specify load 

reductions or BMPs to be implemented in the various sub-watersheds. [24][28] 

[30][31][32][33][34][35][38][39][40][42][43][45][46][47][48][49][50] 

Response: No changes were made in response to these comments. The Cayuga Lake 

TMDL Implementation section provides resources for the implementation of the Cayuga 

Lake TMDL, including detailed estimation of phosphorus loading by sub-basins within 

the Cayuga Lake watershed to aid stakeholders with prioritizing BMP placement.  

Comment 65: Specific questions were submitted regarding HABs Action Plan nutrient reduction 

recommendations within the TMDL. [33][34][42][48][49] 

Response: Changes were made in response to these comments. The recommendations 

from the 2018 Cayuga Lake HABS Action Plan have been removed in the final TMDL to 

avoid confusion between the two documents. 

Comment 66: Comments were submitted requesting that the implementation of  agricultural best 

management practices be a priority in the Cayuga Lake watershed. 

[2][7][12][28][30][31][33][34][38][39][40][43][48][49] [50][52] 

Response: Changes have been made in response to these comments. See revised Section 

6.6 in the final TMDL for progress in agricultural best management practices in the 

Cayuga Lake watershed. Section 7 already includes information on implementation 

practices for total and bioavailable phosphorus.  

In addition, county soil and water conservation districts develop 5-year strategic plans 

that identify focus areas where agricultural implementation projects are suggested. 

Implementation is incentivized through state funding programs and through the outreach 

work completed by the county soil and water conservation districts. 

Comment 67: The TMDL highlights the Cayuga County SWCD services regarding septic 

system inspections and design services. This should be clarified to show that SWCD is only one 

of many individuals/companies that provide these services in Cayuga County. The Cayuga 

County Health Department enforces the Cayuga County Sanitary Code and reviews plans for 

new and modified/repaired septic system proposals, investigates complaints related to septic 

system, provides technical assistance to septic system installers and designers, provides a list of 

registered septic system installers and septic tank pumpers, and answers questions from the 

public, not the County’s SWCD. [31][39][42] 

Response: Changes have been made in response to these comments. This correction has 

been made in the final TMDL (Section 7.8). 

Comment 68: Why is attention paid to “local effects” of on-site septic systems, but not paid to 

any other sources?  [48]  

Response: Changes have been made in response to these comments. References to “local 

impacts” or “local effects” were removed in the final TMDL. 
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Comment 69: The TMDL states that NYSDEC has been achieving environmental compliance 

for all New York's agricultural community. This statement is misleading as currently CAFOs are 

the only farms regulated by NYSDEC. There are many farms that either do not meet the CAFO 

definition or only grow crops and therefore do not have compliance requirements. [31][39] 

Response: Changes were made to Section 7.3 in response to these comments.  

Comments on Section 8: Public Participation  

Comment 70: NYSDEC received multiple requests from the public regarding an extension of 

the public comment period. The original draft TMDL was made public on April 7, 2021, with a 

public review and comment period of 45 days. 

[1][4][6][8][9][10][11][13][14][15][16][17][18][19][20] [21][22][24] 

Response: NYSDEC extended the public comment period to 90-days and received 

comments through July 8, 2021. 

Comment 71: NYSDEC received a request for additional public meetings or additional 

education and outreach during the public comment period. [26][54] 

Response:  NYSDEC held a series of public meetings related to the draft TMDL prior to 

its release to the public. After the draft TMDL was released, NYSDEC held a public 

meeting on April 19th, 2021, which including a question and answer session. NYSDEC 

also provided an extended public comment period of 90-days. Information on public 

meetings held throughout the TMDL development, including the materials from April 

19th, 2021, public meeting were posted online and are still available to the public at: 

https://www.dec.ny.gov/lands/95403.html  

Comments on Appendices 

Comment 72: Comments were submitted requesting that information from Appendix G be 

updated and inserted into the main TMDL document. [30][33][34][35][42] 

Response: Changes have been made in response to these comments. Relevant information 

contained in Appendix G was updated and moved into the main body of the document 

(Section 6.6, Reasonable Assurance of the final TMDL). Appendix G contains an 

expanded explanation of AEM with a detailed Table of AEM progress in the Cayuga Lake 

watershed. 

Specific Comments Requiring Further Explanation 

Comment 73: The commenter requested clarification on why the draft TMDL selects a numeric 

chlorophyll-a water quality target and how that target is related to phosphorus inputs to Cayuga 

Lake. [46] 

Response: Changes have been made in response to this comment. The relationship 

between discrete observations of lake TP and lake Chl-a is not always strong. TP can be 

influenced by non-algal particles and Chl-a is controlled by light availability, 

temperature, zooplankton abundance, in addition to nutrient availability. However, as 

https://www.dec.ny.gov/lands/95403.html
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explained below, multiple lines of evidence were used to validate that TP is the 

appropriate pollutant to manage for in Cayuga Lake watershed. Three lines of evidence 

to support this conclusion are: 1. Evidence of nutrient limitation through analysis of lake 

total nitrogen (TN) to total phosphorus (TP) ratios; 2. Comparison of Cayuga Lake TP-

Chl-a relationship in the context of the other lakes; and 3. Whole-lake nutrient reduction 

experiments or modeling. 

1. TN:TP ratios are an established way to determine nutrient limitation in freshwater 

systems. Usually, a TN:TP > 20 indicates P-limitation. Historical analyses (see Callinan 

2001) and the current Cayuga Lake water quality data set verifies that Cayuga is P 

limited, with TN:TP ratios ranging from 22.2 to 121.5 over the 2017-2022 period. The 

lake’s average TN:TP ratio was 61.2 over the 2017-2022 period. 

2. There is a strong, significant relationship between summer average TP and Chl-a for 

the eleven Finger Lakes (see Figure 11 in 

https://www.dec.ny.gov/docs/water_pdf/2018flwqreport.pdf). The relationship between 

summer average TP and summer average Chl-a for Cayuga Lake is consistent with 

relationships observed in the other Finger Lakes as the Cayuga Lake symbol (CY) lies on 

the best fit line established for the other lakes. Additionally, Cayuga Lake’s ranking for 

summer average TP and Chl-a over the 2018-2020 interval were tightly coupled. Of the 

Finger Lakes, Cayuga ranked 4th highest in terms of summer average TP and between 

3rd and 5th highest in summer average Chl-a. TP and Chl-a rankings for the other lakes 

were consistent as well. For example, Honeoye Lake ranked as the highest TP and Chl-a, 

while Skaneateles Lake ranked lowest for TP and Chl-a, consistent with expectations for 

P-limited lakes. 

3. Whole-lake nutrient reduction experiments are not feasible for Cayuga but whole lake 

experiments can be approximated through conceptual or mechanistic hydrothermal-

water quality modeling exercises. The CLM developed for Cayuga Lake is a mechanistic 

hydrothermal-water quality model. Modeling scenarios investigated for the TMDL 

analyses demonstrated that reductions in TP loading to the lake will result in lower 

summer average Chl-a levels, at all sites (See Appendix D).  

The above lines of evidence demonstrate that Cayuga Lake has been, and remains, P-

limited.  Therefore, P should be the focus of watershed management to reduce Chl-a, 

consistent with the approach and conclusions of the TMDL.  

Comment 74: The commenter requested clarification on the relationship between mean summer 

total phosphorus concentrations and mean summer Chl-a concentrations Cayuga Lake. [46] 

Response: No changes were made in response to these comments. See Response to 

Comment 73. The relationship between TP and Chl-a, summer averaged for the four 

individual PWL segments, is positive and statistically significant using the 2017-2022 

Cayuga Lake dataset with a coefficient of determination (R2) = 0.41 (correlation 

coefficient = 0.63), consistent with TP-Chl-a relationships in other lakes in NY. 

https://www.dec.ny.gov/docs/water_pdf/2018flwqreport.pdf
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Comment 75: The commenter asked why the draft TMDL’s relied on sampling data from open 

water sampling sites as opposed to near-shore, algal bloom samples. [46] 

Response: No changes were made in response to these comments. In 2002, the Southern 

End of Cayuga Lake was listed on the 303(d) list because of exceedance of the TP 

guidance value (20 µg/L), and therefore, a violation of the narrative standard for 

nutrients. As noted in previous responses, the guidance value for TP is applied as a mid-

lake target on a summer average basis (Comment 24). 

Algal bloom samples collected for the DEC’s Harmful Algal Bloom sampling program on 

Cayuga Lake are biased towards observable accumulations of algae where volunteers 

are instructed to sample the “worst case” scenario of algal bloom impact. Bloom skim 

samples have orders magnitude higher concentrations of lake Chl-a because of the skim 

sampling design and methodology. Additionally, shoreline blooms can often be located in 

very small areas, transported by wind or lake circulation and are often short duration 

events (hours or days). Samples from episodic blooms are not representative of broader 

lake conditions and are not consistent with the methods used in the development of the 

TP guidance value, the numeric interpretation of the narrative standard for nutrients 

(See Response to Comment 5).  

As an example, data collected in Cayuga Lake from 2017-2022 through CSLAP shows 

that high levels of observed Chl-a in the lake are rare (see 

https://experience.arcgis.com/experience/c32878596a0a47deb5f97ea5e07ec9c5). 

Samples from episodic blooms are also inconsistent with the sampling collection methods 

specified for the TP and Chl-a targets used in the TMDL.  

Comment 76: This commenter questioned how the lake mixes from north to south via internal 

waves. [46] 

Response: No changes were made in response to these comments. The hydrodynamic 

interactions between the Main Lake, Mid-South (pelagic) segment and the Southern End 

segment (shelf) has been studied and documented for Cayuga Lake, including in the two 

papers referenced by the Commenter. 

In Gelda et al. 2015 (page 400), the term “limited mixing” was used to describe 

the vertical thermal stratification of the lake and that factors impact on the lake’s 

average flushing rate versus the expected flushing rate on a completely mixed 

(vertically) basis. The use of “limited mixing” was not in reference to the mixing 

that occurs often between the Main Lake, Mid-South and Southern End. Gelda et 

al.’s conclusion about the significant mixing from the north-south direction that 

occurs was located on page 400. 

“The low predicted mean residence time for the shelf (τe1 = 3.7 d; Fig. 8a), 

relative to the completely mixed assumption estimate (V/Q = 10.5 d…) 

established that exchange with the greater lake basin, driven by mixing processes 

(e.g., seiche activity), contributes importantly to flushing of the shelf”. and 

https://experience.arcgis.com/experience/c32878596a0a47deb5f97ea5e07ec9c5
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“Accordingly, natural variations in meteorological conditions, particularly wind, 

and hydrologic conditions contribute to the predicted variability in flushing (Fig. 

8a). The relatively low residence time (e.g., high flushing rate; d−1) is an 

important factor in the lack of localized high phytoplankton biomass 

concentrations on the shelf, despite higher nutrient concentrations (Effler et al. 

2010)”. 

Effler et al. 2010 reach the same conclusion regarding the interaction between 

the Main Lake, Mid-South and Southern End segments with Figures 10 and 11 

that show that upwelling events, initiated in the Main Lake, Mid-South segment 

flush the shelf rapidly and often.  

The CLM’s 2-dimensional framework accommodated both the background hydrological 

condition of the lake (south to north drainage) and the internal waves and subsequent 

mixing of Main Lake, Mid-South waters with the Southern End (north to south) as 

documented in the Phase II Modeling Report and Appendix B of the TMDL. 

Comment 77: The Draft TMDL’s model assumes that all Phosphorus inputs into Cayuga Lake 

cause or contribute to the impairment in the Southern End and requested clarification on how 

proposed reductions in all four regulatory segments were determined and how they will achieve 

the TMDL targets. [46] 

Response: No changes were made in response to these comments. The strategy of the 

TMDL was to reduce TP loading watershed-wide to restore the Southern End and be 

protective of the of the water quality for the rest of the lake. 

The approach taken to identify and calculate the necessary load reductions in the TMDL 

described in more detail, below. As one example, a 42% reduction for row crops was 

identified as necessary to meet the lake’s loading capacity. This 42% reduction was 

applied to areas in row crops in all four watershed segments. The result was reductions 

in TP loading from rows crops of 44, 227, 58, and 25 lb TP/d from the four segments 

(from south to north; Tables 18, 20, 21, and 22, respectively). The 42% was applied 

equally to all areas of row crops, but because the land area in row crops was 

substantially different between the four watersheds, the vast majority of the load 

allocation for the row crop sector comes from the Southern End and Main Lake, Mid-

South segments (See Tables 18 and 20). 

Table 17 summarizes the total TP load reduction required by the TMDL by segment 

(from all sectors). The total TP load reduction by segment was 56 (Southern End), 239 

(Main Lake, Mid-South, 61 (Main Lake, Mid-North, and 2.6 (Northern End) lbs TP/d or 

359 lbs TP/d, overall. Focusing in on the Southern End and Main Lake, Mid-South 

segments, one can see that the total reduction for those two segments was 295 lbs TP/d or 

82% of the total reduction required to achieve the loading capacity and ultimately the 

TMDL targets. Given the mixing and exchange between the Main Lake, Mid-South and 

Southern End and segments (see Response to Comment 76), the load reductions 
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recommended in the TMDL allow for the Southern End to meet the Chl-a target – as 

demonstrated by the CLM and TMDL. 

Comment 78: The commenter questioned why further modifications to maximize point source 

reductions were not made. [46] 

Response: Changes have been made in response to this comment. As demonstrated in the 

TMDL, SPDES dischargers only contribute 9% of the TP load to Cayuga Lake at 

permitted discharge levels. The modeling scenarios considered, indicated that a 30% 

lake-wide reduction of TP load was necessary to meet the class-specific Chl-a target for 

the Southern End (0705-0040). Due to the overwhelming dominance of non-point sources 

to TP loading to Cayuga Lake, the entire load allocations required for the TMDL cannot 

be assigned to the point source sector. Additionally, point source specific scenarios 

indicated very small reductions in Chl-a from reducing point source discharge effluent 

TP limits (See revised Table 16). The statement below was added to the TMDL for 

additional information on scenarios investigated looking at the impact of point sources 

on lake water quality. 

“In addition, a CLM modeling scenario was considered where TP loads to the lake from 

six largest point sources reduced to 0 lbs/day with no changes from nonpoint source 

sectors (Section 7.7.3.; UFI, 2017). This analysis served as an approximation of the 

impacts of large point sources on lake water quality. The modeled results indicated a 

2.1% and 0.7% decrease in Chl-a for the lake’s Southern End and Mid-South segments 

under this scenario”. 

Comment 79: Wastewater facilities within the watershed should be given water quality-based 

effluent limitations. [46] 

Response: No changes were made in response to these comments. The TMDL includes WLAs 

that are then translated into water quality based effluent limits. 

Comment 80: The Lake Source Cooling facility’s permit should reflect water quality-based 

effluent limitations. [46] 

Response: No changes were made in response to these comments. The LSC facility has a 

Water Quality Based Effluent Limitation (6.4 lbs/d; 

https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-

06-01.Modification_x.pdf ).  

There is no demonstrated impact from LSC facility on the Southern End segment as 

determined from the CLM scenario runs in the TMDL (See Table 16). Also, LSC’s Daily 

Monitoring Reports show that LSC TP concentration average (2019-2022) is 16 µg/L 

(https://echo.epa.gov/detailed-facility-report?fid=110006700597). This concentration is 

at or below the Southern End ambient TP concentrations (~19 µg/L) consistent with the 

LSC’s process (water circulation only). The LSC DMR TP concentration has not changed 

substantially from the historic DMR record (long-term average ~ 16 µg/L – Cornell LSC 

reports). 

https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-01.Modification_x.pdf
https://www.dec.ny.gov/data/IF/SPDES/NY0244741/Permit.IndSPDES.NY0244741.2020-06-01.Modification_x.pdf
https://echo.epa.gov/detailed-facility-report?fid=110006700597
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Comment 81:The open water sampling locations from the Southern End of Cayuga Lake 

already meet the water quality target . [46] 

Response: No changes were made in response to these comments.  

Current and historic water quality have shown that the Southern End has not consistently  

met the Chl-a 6 µg/L (and associated TP value of 17 µg/L) target (see TMDL, Figure 9 

TOP), although historic and contemporary data (See Table below) indicate that the Chl-a 

on the Southern End is often between 5-6 µg/L with exceedances of 6 µg/L of varying 

magnitude are documented in occasional years. The most recent data collected during 

the period 2020-2022 indicate that the Chl-a target was above the target in 2022 and at 

the target in 2021 

(https://experience.arcgis.com/experience/c32878596a0a47deb5f97ea5e07ec9c5). 

Consistent attainment of the Chl-a target of 6 µg/L, requires reductions in TP loadings as 

specified by the TMDL WLA and LA’s.  

Additionally, when developing the TMDL, NYSDEC accounted for the major dischargers 

discharging at their respective permitted limits and flows and WLAs are based on 

concentration limits between 0.35-1.0 mg/L. When discharging at permitted limits, 

Cayuga Lake model projections showed that the Chl-a target on the Southern End was 

often exceeded (see TMDL, Figure 10). The 30% watershed-wide reduction scenario in 

TP loading presented in the TMDL was needed to consistently maintain Chl-a ≤ 6 µg/L in 

the Southern End (in 15/16 years, see Figure 11) and reach attainment of the water 

quality target. 

The approach taken in the TMDL is protective of all four lake segments and satisfies the 

requirement for TMDL approval (see 40 CFR 130.7(c)(1) – TMDLs shall be established 

at levels necessary to attain and maintain the applicable narrative and numerical WQS).  

The TMDL and CLM demonstrate that the WLAs and LAs, included in the TMDL, will 

achieve the TMDL’s Chl-a target of 6 µg/L in the impaired Southern End Class A 

segment, which is protective of both the source of drinking water use and primary contact 

and secondary contact recreation uses. 

2017-2022 Cayuga Lake Data 

PWL Segment Name PWL Segment  ID Year 
Avg. Chl-a 

(µg/L) 
Avg. TP 
(µg/L) 

SOUTHERN END 0705-0040 2018 4.1 16 

SOUTHERN END 0705-0040 2019 5.5 no data 

SOUTHERN END 0705-0040 2020 4.5 16 

SOUTHERN END 0705-0040 2021 6.3 26 

SOUTHERN END 0705-0040 2022 4.6 14 

SOUTHERN END 0705-0040 2018-2022 Average 5.0 18.3 

     

https://experience.arcgis.com/experience/c32878596a0a47deb5f97ea5e07ec9c5
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MAIN LAKE, MID-SOUTH 0705-0050 2017 5 17 

MAIN LAKE, MID-SOUTH 0705-0050 2018 3.9 13 

MAIN LAKE, MID-SOUTH 0705-0050 2019 6.3 no data 

MAIN LAKE, MID-SOUTH 0705-0050 2020 5.6 11 

MAIN LAKE, MID-SOUTH 0705-0050 2021 7.3 14 

MAIN LAKE, MID-SOUTH 0705-0050 2022 4.5 10 

MAIN LAKE, MID-SOUTH 0705-0050 2017-2022 Average 5.4 13 

     

MAIN LAKE, MID-NORTH 0705-0025 2017 7.2 19 

MAIN LAKE, MID-NORTH 0705-0025 2018 4.4 14 

MAIN LAKE, MID-

NORTH 0705-0025 2019 5.2 no data 

MAIN LAKE, MID-NORTH 0705-0025 2020 4.7 15 

MAIN LAKE, MID-NORTH 0705-0025 2021 8.6 14 

MAIN LAKE, MID-NORTH 0705-0025 2022 5 14 

MAIN LAKE, MID-NORTH 0705-0025 2017-2022 Average 5.9 15.2 

     

NORTHERN END 0705-0030 2018 6 19 

NORTHERN END 0705-0030 2019 9.4 no data 

NORTHERN END 0705-0030 2020 8 24 

NORTHERN END 0705-0030 2021 9.3 24 

NORTHERN END 0705-0030 2022 9 26 

NORTHERN END 0705-0030 2018-2022 Average 8.3 23 
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