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Preface

Roaring waterfalls, beautiful and extensive tracks of open space and rural landscapes,
deep gorges with unique rock formations, inspiring views of Cayuga Lake with water so
clean it can be used as a drinking source and for recreational activities such as swimming,
fishing and sailing. These are only a few of the striking images that people envision when
asked what they want our watershed to be like in 20 years. The high quality of life in the
region, in part due to its rural landscapes, open space, streams, gorges and Cayuga Lake,
is precisely why many people call the Cayuga Lake watershed home. Isn’t this something
worth protecting for our enjoyment and the sake of future generations?

Change in our watershed can come very quickly. An excellent example is the swift
establishment of the Village of Lansing. Only 30 years ago the Village of Lansing didn't
exist! Fed by an increasing population and a growing economy, land use changes in the
watershed happen both incrementally and quickly. Thirty years ago the grape industry
didn't exist around Cayuga Lake. Today wineries are a major tourist attraction providing
economic growth and stability to the Finger Lakes region. Like other agricultural
practices in the region, cultivation of grapes requires careful management of the land to
minimize leaching of fertilizers and pesticides into groundwater, streams, and the lake.
Another recent and quite obvious ecological change that has occurred in Cayuga Lake is
the introduction of zebra mussels, which were completely foreign to the lake 30 years
ago! These are only a few examples of how the Cayuga Lake watershed has changed in a
short time. Change is a fact of life and the watershed is prone to ecological, economic and
social change, which we can chose to either shape and direct or just leave to chance.
Accommodating economic and population growth while mitigating its negative
environmental impacts on the watershed is critical to the economic vitality and
environmental health of the Cayuga Lake watershed. We can enhance the economic
vitality of the region while protecting the environment by working together for that
common goal.

With this purpose in mind and inspired by community groups, interested citizens,
regional planning boards and the creation of the Intermunicipal Organization (IO),
development of a collaborative management plan and planning process for the Cayuga
Lake watershed began almost four years ago. Today, the IO is a voluntary partnership of
31 villages, towns, cities and counties in the watershed working together to develop a
Cayuga Lake Watershed Restoration and Protection Plan (RPP).

The main purpose of the RPP is to serve as a working guide for the public, elected
officials, farmers, the business community, environmentalists and others to manage
Cayuga Lake's valuable water resources. It is important to realize that the RPP only
provides a framework and that the work achieved in these past four years marks only the
beginning of the process. Many challenges remain. Stakeholder interests must sustain
their involvement and invite additional stakeholder interests to participate in the dialogue.
Neighborhoods and municipal representation must be secured as the process shifts from
collectively developing a vision for the watershed to implementing a watershed plan.
Strategies that address public concerns, expressed by the public in various forums, need



to be put to action. These will not and cannot happen overnight nor will every
municipality see the benefits of implementation at the same time. Implementation of the
plan will occur on a project-by-project basis, focused on the prioritized water quality
threats and issues identified in the RPP. What is the bottom line for this plan to work?
Cooperation between municipalities and active citizen participation maintained
throughout the planning and implementation processes are the critical components for the
success of the RPP.



Chapter I: Introduction



1. Approach

Project Components

The Cayuga Lake Watershed Restoration and Protection Plan (RPP) process began in
1998 with the creation of the Cayuga Lake Intermunicipal Organization. The central
focus from the beginning of the process was to identify priority issues and solutions on a
watershed-wide basis and have all of the local governments and organizations in the
watershed agree on the priorities and work together to access funding in order to
implement the recommendations of the RPP.

The first step in the process was an assessment of current socio-economic and ecological
conditions of the Cayuga Lake Watershed. The data collected in this assessment was
published in September of 2000 in the Cayuga Lake Preliminary Watershed
Characterization. In this report both the current understanding of the state of the
watershed and the history and status of the watershed management planning process were
explained.

Once the current state of the lake was analyzed, step two was to determine the desired
future of the watershed. Based on input gathered from several IO and public meetings, it
became clear that interested citizens wanted the watershed to remain a source of drinking
water, a recreational and aesthetic resource, with public access to the lake and plenty of
open space, while supporting a diverse and sustainable economy.

The third step was to identify and prioritize threats to the water quality of the watershed.
In order of importance, as determined through meetings with the general public as well as
the IO, the top seven threats identified (in ranked order) were agricultural practices,
sediment loading, drinking water, water quality standards, development practices,
stormwater runoff, and on-site wastewater systems. The primary sources of pollution
identified in the watershed (in order of importance) included sediment, phosphorous,
pesticides and fertilizers, organic compounds, heavy metals, pathogens and exotic
organisms.

Next an inventory of current pollution controls highlighted methods being used, who is
responsible for implementation and cost, how institutional measures are applied, and how
feasible these controls are specifically for the Cayuga Lake Watershed. To finalize the
groundwork for the RPP it was important to acknowledge that there are gaps in water
quality and quantity monitoring data and limitations in funding both restoration and
protection of our water resources. In addition, there is a clear need for watershed-wide
public education, economic sustainability, pollution regulation and enforcement, and
increased incentives for voluntary action.

Based on current water quality threats and pollution control methods, eleven strategies or
action categories were identified in the RPP.  They include the following:
1) public participation
2) watershed coordination, collaboration and partnerships
3) education
4) agricultural practices
5) stormwater management and erosion control



6) wastewater systems management
7) hazardous waste management
8) monitoring and assessment
9) wetland and riparian corridor management
10) forestry and silviculture management; and
11) regulatory management.

Tables for each of the eleven action categories in the RPP provide specific
recommendations for what actions could be taken, the organizations that could be
involved, possible measures and targets to follow, and approximate cost for each activity.
The main purpose of these tables is to serve as a watershed management manual for
municipalities, community groups and citizens interested in taking an active role in the
restoration and protection of the Cayuga Lake Watershed. To prevent the watershed
management plan from becoming mainly regulatory, communities and citizens are
encouraged to take responsibility for their part of the watershed through "actions and
deeds" and get involved in the watershed-wide process. As time progresses, more and
more of the water quality threats and issues identified in the RPP will be addressed and
new or previously unidentified issues will require an evaluation and revision of the RPP
itself to reflect new information collected in the ongoing monitoring and assessment
program. The revised RPP may cause a shift in management priorities as we further
restore and protect our water resources and strive toward meeting our watershed goals.

While implementation has been going on prior to, and during the development of the
RPP, it is suggested that coordinated implementation will be driven from, and by, the
collective energy of the RPP.  The institutional structure for implementing the RPP will
be the IO.  A strategy for that structure is being developed concurrently with this plan and
will be functional by October 2001. 

An Evolving Plan

The planning process preceding the actual production of this plan is important to
understand.  It includes an organizational structure that is founded in coordination,
collaboration and partnerships, and understanding of nonpoint source pollution and the
use of a watershed approach.

Non-Point Source Pollution

Cayuga Lake is significantly affected by non-point source pollution.  Point source
pollution is pollution that enters a waterbody from a pipe or other well known source.  
Non-point source pollution is carried to waterbodies like Cayuga Lake through runoff
from the land.  Thus a vast array of land use activities can potentially be a nonpoint
source of pollution.  Many of these activities have been identified in Chapter II of this
report.  Being general and indefinite, nonpoint source pollution is difficult, if not
impossible, to regulate out of existence.  Each individual non-point source is usually
insignificant, but the cumulative effects of multiple non-point sources create the
significance. 

Chapter I of this report describes in large part the approach that has been used to develop
and structure a plan addressing nonpoint source pollution in the Cayuga Lake Watershed. 



Chapter II covers the issues, water quality status and major areas of water quality concern
in the Cayuga Lake Watershed.  Chapter III considers the strategies, recommendations &
management options for the major areas of non-point source pollution in the Cayuga
Lake Watershed.

Watershed Approach

A watershed can be defined as a catch basin in which all water that lands in the basin
eventually ends up in one specific delivery point (in this case Cayuga Lake).  The Cayuga
Lake Watershed can be broken down into 19 major subwatersheds (18 tributary based
subwatersheds and the remainder in direct drainage) and then further broken down into
46 minor subwatersheds based on the network of larger tributaries (streams) flowing to
Cayuga Lake. 

A plan based on watershed boundaries rather than political boundaries can better target
polluted or threatened areas for protection or restoration.  This RPP calls for a watershed-
based approach to planning and management that considers the Lake and its drainage
area as a whole, interconnected, complex system.  At the same time it is necessary to
break down this complex watershed into subwatersheds to increase the ability to identify
specific pollution sources and focus efforts.

2. The Watershed

The Cayuga Lake Watershed is part of the Oswego River Basin (see Figure 1-1). The
Oswego River Basin in Central New York State is a diverse system made up of many
hydrologic components that flow together. Water flows from (1) upland streams down to,
(2) the Finger Lakes, then to (3) low-gradient rivers and the New York Barge Canal, and
(4) ultimately to Lake Ontario. Within the Oswego River Basin, Cayuga Lake is
downstream of Keuka and Seneca Lake. Keuka Lake waters flow into Seneca Lake via
the Keuka Lake Outlet. Seneca Lake waters flow into the extreme northern end of
Cayuga Lake via the Seneca-Cayuga Canal.

The Cayuga Lake Watershed (see Map 1-1) is the largest of the Finger Lakes, covering
785 square miles (approximately 500,000 acres) of agricultural, residential, industrial,
and forest land. Although the dominant surface water feature of the basin is the lake
itself, a network of more than 140 streams flow into the lake. The northern outlet of the
lake receives about 48 percent of the total runoff from the Oswego River Basin's 5,100
square miles, before it flows into the Seneca River, towards the Oswego River and Lake
Ontario. The land area of the Cayuga Lake Watershed includes six counties and 44
municipalities (cities, towns, and villages) (see Figure 1-2), and is home to over 120,000
people.

Cayuga Lake is the second-largest Finger Lake. It is the longest, widest and one of the
deepest of the eleven Finger Lakes, being 38.2 miles long, 1.75 miles wide (average
width), up to 435 feet deep with a shoreline of over 95 miles. This lake's spectacular
topography was formed through periods of glacial advance and recession, which
deepened and widened the Cayuga Lake Valley and smoothed the surrounding hills. Due
to Cayuga Lake’s relatively large size and significant depth, water that drains into the
lake takes over 10 years to cycle through the lake.



Figure 1-1 Oswego River Basin

The economic and natural resources found in the Cayuga Lake Watershed are invaluable
to residents and visitors alike. Economic resources include agriculture, tourism and
recreation, real estate, industry, and commerce. Natural resources include wildlife, parks,
fisheries, wetlands, forestry, and water.

The soils of the Cayuga Lake Watershed are among the richest and most fertile in the
nation (Cayuga Lake Preliminary Watershed Characterization, 2000). According to the
1992 Census of Agriculture, the hundreds of cash crop, beef and dairy farms in the
watershed generate annual receipts of approximately $176,423,000. The watershed's
beaches, rivers, and lakes are an attractive vacation destination. In the Cayuga Lake
Watershed, tourism and recreational activities include boating, bicycling tours, hiking,
sport and recreational fishing, hunting, bird watching, swimming, and camping. On
average, proximity to water raises the value of a home by about 28%. Furthermore,
houses in better water quality areas are generally worth about 20% more than those
adjacent to poorer water quality. The beauty and bounty of the Finger Lakes Region
attracts businesses and educational institutions that seek a high quality of life for their





Figure 1-2 Municipalities in the Cayuga Lake Watershed (*Municipalities with small portion in watershed)

Tompkins County
· Town of Carline
· Town of Danby
· Town of Newfield
· Town of Dryden
· Town of Ithaca
· Town of Enfield
· Town of Lansing
· Town of Ulysses
· Town of Groton
· City of Ithaca
· Village of Dryden
· Village of Trumansburg
· Village of Lansing
· Village of Cayuga Heights
· Village of Freeville

Cayuga County
· Town of Summerhill
· Town of Genoa
· Town of Sempronius
· Town of Locke*
· Town of Venice
· Town of Ledyard
· Town of Scipio
· Town of Fleming
· Town of Aurelius
· Town of Springport
· Village of Aurora
· Village of Union Springs
· Village of Cayuga

Schuyler County
· Town of Hector
· Town of Catharine*

Tioga County
· Town of Spencer

Cortland County
· Town of Harford
· Town of Virgil
· Town of Cortlandville
· Town of Scott*
· Town of Homer

Seneca County
· Town of Covert
· Town of Lodi
· Town of Ovid
· Town of Romulus
· Town of Fayette
· Town of Varick
· Town of Seneca Falls
· Village of Interlaken
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employees and families. Studies have shown that clean water and air are the two most
important factors in choosing a place to live.

The Cayuga Lake Watershed is an important link in the waterfowl flyway of the Atlantic
Coast. There is seasonal use by approximately 314 bird species, including many
shorebirds and waders. There are seven state parks and numerous county/town parks that
provide public access to the lake as well as preserve the integrity of various natural
resources. The watershed supports both warm and cold water fishes, including lake trout
and four species of salmonids. There are more than 6,000 acres of high quality wetlands
in the watershed along with thousands of acres of valuable forests important for timber,
wildlife, recreation, and water quality. Numerous communities and hundreds of
households depend on Cayuga Lake and its watershed as a drinking water source from
both surface and ground waters.

3. Statement of Watershed Restoration & Protection Plan Vision, Goals & Purpose

Vision

The Intermunicipal Organization envisions Cayuga Lake recognized and valued by all
watershed residents as the watershed's foremost natural feature and resource, deserving
of and receiving protection via watershed-wide adoption of land-use plans that minimize
pollution and sprawl, preserve viewsheds and soils, and result in a sustainable and
diverse economy that provides satisfying employment for all residents able to work and
that contributes to regional self-sufficiency, all in a non-discriminatory, equitable, and
cooperative manner.

A single vision for the Cayuga Lake Watershed is impossible to define without being
overly simplistic. Who doesn't want high water quality?. We all agree that clean water is
essential.

Other than clean water, the more difficult question is, what do we want the watershed to
look like in the future and how do we get there?

Goals

The Intermunicipal Organization (IO) will work through the development and
implementation of the RPP to promote the understanding that is vital to maintain and
improve the ecological health and beauty of the watershed and the protection and
preservation of Cayuga Lake, along with building and maintaining a productive economy
in order to sustain a healthy social environment for the people of the Cayuga Lake
Watershed. The cooperating municipalities share a number of common goals, including:
• minimize nonpoint source pollution of both surface and groundwater in the

watershed;
• the remediation of existing pollution and degradation;
• the preservation of open space and natural resources;
• the expansion of economic activities consistent with the watershed environment;
• developing programs for educating the public and public officials;
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• developing compatible components of their comprehensive plans and zoning and
natural-resource ordinances;

• exploring mutually beneficial ways of securing and sharing federal, state, and county-
agency funding for the programs that accomplish their objectives in the above areas;

• sharing the costs of monitoring compliance and enforcement of regulation;
• the resolution of disputes regarding development projects with intermunicipal

impacts;
• the resolution of disputes regarding development projects that impact

environmentally sensitive areas;
• working with federal, state, and county agencies and authorities to assure that their

activities in the watershed are compatible with the plans and programs of the
cooperating municipalities; and

• understand ecosystem dynamics within the watershed in an effort to prevent and/or
respond to threats to its integrity.

Purpose

The purpose of the IO according to the Memorandum of Understanding establishing it is
"to develop a Cayuga Lake Watershed Management Plan (RPP) and oversee and
administer it."   To this end, the IO operates under the following expanded statement of
purpose:

The purpose of the IO is to recognize the interrelatedness of all activities within our
watershed and to collaboratively and collectively work to address issues and problems. 
The goal is to promote understanding that is vital to maintain and improve the ecological
health and beauty of the watershed along with building and maintaining a productive
economy and also sustain a healthy social environment for the people of the Cayuga Lake
Watershed.

The charge of developing a RPP includes the need to:
• establish watershed priorities;
• approve an annual work plan and budget;
• approve requests for funding and for endorsement of projects consistent with the

priorities;
• provide a forum for all municipalities within the watershed to interact and exchange

information; and
• review technical and fiscal summary reports.



II. Water Quality Status, Water Quality Issues and Areas of Concern
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1. Water Quality Status

Cayuga Lake has a rich history of research activities. Physical, chemical, and biological
conditions of the lake and its tributary streams have been investigated for decades. The
lake and its watershed remain the focus of several long-term monitoring initiatives.
However, important data gaps remain.

Cayuga Lake’s water quality is generally very good. The lake is a valued and visible
resource, serving as a public water supply and focal point for recreation. The fish
community is diverse and productive. Overall, the tributary streams exhibit moderate to
high water quality and habitat conditions that support a balanced biological community.
However, there is evidence of habitat degradation along segments of the watershed's
many streams.  Much less is known about the quality of the groundwater.  Limited testing
indicates that groundwater quality is generally acceptable, although contamination has
occurred in specific areas.

Despite the conclusion that water quality is generally very good, several types of
pollution migrate from the watershed to the surface and groundwater resources of the
basin. Through the watershed planning process much has been learned regarding specific
types and sources of pollution that threaten the lake for its desired uses. This information
has provided a technical basis for defining water quality issues (defined as pollution types
and sources), geographical areas of concern (defined as sites in the lake or watershed that
are sources of pollution), and has allowed for issues prioritization and strategies
prioritization. The RPP is built on the foundation provided by this analysis. Priority areas
reflect the significant sources and types of pollution that threaten the human uses and
ecological integrity of the aquatic resources.

These issues prioritization, water quality issues, and areas of concern are summarized
below, along with a discussion of additional data needed to set priorities and define
effective remedial strategies. Links are provided to a monitoring plan designed to fill data
gaps, support priority determinations, and track progress towards improvement.   Chapter
III discusses strategies, recommendations and management options designed for these
issues and areas of concern.

Priority Setting By The Intermunicipal Organization

Issues of concern in the Cayuga Lake Watershed were gathered over the last several years
from multiple sources including public forums (see Appendix B), the findings of the
Preliminary Watershed Characterization Report (see Appendix C) and IO committees
(see Appendix A).  These issues were then developed into a list of 49 items by the IO
Technical Committee that was then submitted to the IO for approval and ranking. Once
the list of items was approved, each municipality was asked to complete the Cayuga Lake
Watershed Issues Prioritization form (see Appendix D) through their IO representative.
These forms were then compiled to produce a list of top ranked items on which to focus
the RPP Strategies, Recommendations, and Management Options.  The top ranked items
(in order of ranking) with their associated code are as follows:
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A - Agricultural Practices
S - Sediment Loading 
DW - Drinking Water
WQS - Water Quality Standards
D - Development 
SR - Stormwater Runoff 
O - On-site Wastewater Systems
T - Tourism and Other Economic Development
C - Comprehensive Planning
WQ - Water Quality (also see Water Quality Issues section below)
N - Nutrient Loading
WW - Wastewater and Wastewater Treatment Plants
I - Infrastructure 
E - Education
ER - Economic Revitalization & Sustainability

Refer to Appendix D for Description and Resources for the above ranked list

Water Quality Issues

There are several water quality issues that threaten the continued use of the resource as a
high quality water supply and focus for recreation and aesthetic enjoyment.  The
following water quality issues, in priority order, pose the greatest long-term challenge to
the ecosystem of Cayuga Lake and its watershed:  

Sediment (S)

Sediment is a significant water quality, habitat, and use impairment issue, particularly in
the southern tributaries and southern Cayuga Lake. The southern basin of Cayuga Lake is
included on the State’s Priority Waterbodies List (PWL) (see Appendix L); silt and
sediment is listed as the primary pollutant. Six tributaries are included on the PWL with
silt and sediment listed as the primary pollutant; the six tributaries include four southern
streams (Cascadilla Creek, Fall Creek, Six Mile Creek, Cayuga Inlet), Yawger Creek, and
Bolter tributary. Southern Cayuga Lake is also included on the 303(d) list, a national
compendium of impaired waters requiring a watershed approach to restoration.

Sediment is a significant pollutant in many New York watersheds. It creates or
contributes to a number of water quality problems both in streams and ultimately in the
impoundments they feed. Excessive sediment concentrations in the water column can be
harmful to aquatic life and will exacerbate the toxic effects of other pollutants. Suspended
sediment in the water column can increase temperature. Sediment deposits within streams
degrade habitat for macroinvertebrates and fish. Finally, and perhaps most importantly,
sediment carries other types of contaminants into the aquatic system: nutrients, organic
compounds including pesticides, and heavy metals.
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Phosphorus (N)

Phosphorus is the limiting nutrient for algal growth in Cayuga Lake as it is for most
inland lakes in the Northeast. Enrichment of lakes with phosphorus increases the level of
plant and algal growth (primary productivity) and is associated with loss of water clarity.
Recent monitoring data confirm that Cayuga Lake is mesotrophic, with moderate levels
of primary productivity. However, the shallow areas at the northern and southern ends of
the lake exhibit higher levels of phosphorus and productivity. NYSDEC considers both
the northern and southern segments of Cayuga Lake as priority areas, indicating water
quality concerns. Phosphorus sources include the two wastewater treatment plants
discharging to the southern lake basin and runoff from residential and agricultural areas.
Septic systems are considered by NYSDEC to be significant sources of phosphorus to the
northern segment.

Fertilizers and Pesticides (F)

Fertilizers and pesticides have been detected in both tributary streams and the lake.
Recent data provide direct evidence of chemical loss from the landscape and transport to
the lake. Almost half of the land in the Cayuga Lake watershed is in active agriculture,
and this land use contributes nitrate-nitrogen and pesticides (most notably, herbicides
used in corn cultivation) to the lake. Residential and commercial areas are also a potential
source of pesticides and herbicides. Using analytical methods with low detection limits,
scientists from USGS and NYSDEC have documented trace concentrations of pesticides
in the streams and lake. Concentrations of fertilizers and pesticides in groundwater are
not well documented.

The herbicides are present at levels far below ambient water quality standards or
guidelines based on toxicology and risk assessment. No exceedances of standards or
guidelines developed to protect human health and the environment have been detected.
However, long-term effects of exposure to trace concentrations of many of these
chemicals, singly or in combination, are unknown. The monitoring program has also
detected breakdown products of several herbicides in the lake. Concentrations of the
breakdown products can be higher than the concentrations of the original compounds.
The long-term health effects of exposure to these breakdown products are not well
documented. Even when inputs are reduced, contaminants tend to persist in Cayuga Lake,
due to the 9-12 year cycle of water replacement.

Organic compounds (OC)

There is localized contamination of groundwater in the Cayuga Lake watershed. The
public water supplies in the Towns of Union Springs and Aurelius have detectable
concentrations of trichloroethylene (TCE), an organic compound widely used as an
industrial solvent, and several TCE breakdown products. Investigations are underway to
identify the source(s) of the contamination. Monitoring of private and public wells is also
being conducted and water is supplied to affected residents. Groundwater in the Village
of Jacksonville has been contaminated by petroleum.
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Trace Elements (H)

Limited monitoring has documented elevated concentrations of trace elements (heavy
metals) in sediments of Fall Creek and nearshore areas of southern Cayuga Lake.
Potential sources of these trace elements are industrial discharges, stormwater runoff,
and/or atmospheric deposition. Adverse impacts of metals include toxicity to sediment
organisms (such as aquatic insects and worms), and bioaccumulation within the food
web. Extensive monitoring data from Cayuga Lake and the tributaries used for water
supply document that concentrations of trace elements in water are low. Concentrations
are consistently within limits developed to protect human health and the environment.

Pathogens (P)

Monitoring for the potential presence of pathogens (disease causing microorganisms) is
very limited in the Cayuga Lake watershed. Pathogens originate from untreated or
inadequately treated human sewage and wild and domestic animal waste. More data are
needed to determine whether the issue poses a threat to the desired uses of the water
resources.

Exotic species (ES)

Because of its connections to the Great Lakes through the Seneca River, Cayuga Lake is
vulnerable to invasion by nonindigenous species of plants and animals. Two recent
invaders are a focus of special concern due to their potential to alter the food web. These
organisms are the zebra mussel (Dreissena polymorpha) and a predatory cladoceran
zooplankton (Cercopagis pengoi). The macrophyte Eurasian water milfoil (Myriophyllum
spicatum) is another introduced species that has, until recently, been a nuisance in
Cayuga Lake.

2. Lake Level Management

The Canal Corporation of the New York State Thruway Authority manages water levels
of eight Finger Lakes, including Cayuga Lake, and connecting canals. As discussed in the
Preliminary Watershed Characterization Report, water levels are raised and lowered
seasonally to protect recreational uses, increase storage capacity, and minimize the
potential for flooding. Water flows from Cayuga Lake to the Barge Canal through a gated
structure at Mudlock, where the change in elevation is only nine feet. During periods of
high runoff the water surface elevation of the Canal can be higher than the lake, limiting
management options for lowering lake levels.

High water levels can contribute to nonpoint source pollution by eroding shorelines and
streambanks, inundating septic disposal fields, and saturating soils used for agriculture.
Visible sediment plumes are evident in the spring. Water level management is an issue
that is closely linked to the significant water quality threats facing the Lake and
Watershed.
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3. Areas of Concern (Geographical)

The Cayuga Lake watershed can be
divided into a number of
subwatersheds (see Map 2-1), which
are defined as the land area draining
to each tributary stream. The
subwatershed is a useful unit of
investigation, for a stream’s
concentration and loading of
chemicals, sediment, and bacteria
reflect the land use, geology, and
hydrology of its drainage area.
Assessing the relative contribution
of substances from individual
subwatersheds can help investigators
and watershed managers identify
priority areas within the larger
watershed. Investigations at the
subwatershed level have been
conducted in support of the RPP.
Findings are summarized in this
section.

Sediment

Sediment eroded from the landscape
enters the extensive surface drainage network in the Cayuga watershed and ultimately
flows to Cayuga Lake. Important sources of sediment include streambank erosion, losses
from cultivated fields, land development practices, and erosion along roadways.
Materials applied to impervious surfaces wash into streams during storms and snowmelt.
Stormwater runoff is the primary mechanism of transporting sediment from the
watershed to the lake and streams. Both field observations and models were used to
identify specific areas within the watershed contributing sediment from eroding
streambanks, cultivated fields, development activity, and roadways. As described in the
following sections, the major sources are different for each stream. This analysis has
provided a basis for targeting restoration actions to specific sources and locations in order
to reduce overall sediment loading.

Streambank Erosion and Encroachment on Riparian Corridors

In the southern tributaries, the primary source of sediment appears to be streambank
erosion. A detailed streambank survey was completed in 2000 (see Cayuga Lake
Preliminary Watershed Characterization Section 3.4.1.2) documenting the severity and
linear extent of bank erosion along major and minor streams throughout the watershed.
The Salmon Creek subwatershed has severe erosion problems, as do Fall Creek
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(including the nested
subwatershed Virgil Creek), and
Sixmile Creek (a nested
subwatershed of the Cayuga Inlet).
Cayuga Inlet exhibits the most
severe streambank erosion
problems in the entire basin.
Detailed results of this analysis are
presented in the Cayuga Lake
Preliminary Watershed
Characterization Section 3.4.1.2
and the map of Streambank
Inventory by Subwatershed (see
Map 2-2).  Specific very severe
sites and recommendations for
remediation are addressed in the
Wetland, Shoreline & Riparian
Corridor section of Chapter III.

Geology, soil characteristics, and
slopes in these subwatersheds
contribute to the extent of erosion
and sedimentation. Areas with
erodible soils and steep slopes
such as the Fall Creek and Six
Mile Creek subwatersheds are
naturally vulnerable to streambank
erosion. Disturbance of natural
vegetation along the shorelines of
streams (the riparian corridor) can
accelerate erosion. Finally,
destruction and fill of the
extensive wetland areas that were
historically present in southern
Cayuga Lake has exacerbated
sediment transport by removing a
natural filtration process that
captured sediment from these
southern streams before it entered
the lake.

Land use along riparian corridors
(see Map 2-3) throughout the
watershed has been examined and
results are summarized in Table 2-
1. The majority of land within a
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corridor extending 150-ft along the tributary streams is categorized as "developed land";
agriculture is by far the dominant land use. Only a few subwatersheds (Renwick, Canoga,
Gulf Creek and Glenwood) have more than nine percent of the riparian corridor in
residential land uses. Consequently, impervious surfaces represent a very small fraction
of the riparian corridor on a watershed-wide scale. Subwatersheds with a high percentage
of the riparian corridor in developed land use are the most vulnerable to streambank
erosion. These results (discussed further in the section entitled Wetlands, Shoreline, &
Riparian Corridor Management Section) indicate that the smaller agricultural
subwatersheds tend to have the greatest degree of encroachment of human activities
within the riparian corridors.

Table 2-1
Percent of 150-ft riparian zone with developed land use, tributaries to Cayuga Lake

Percent Percent Total Percent ENCROACHMENT
Subwatershed Agriculture Residential Developed RANK

Great Gully 78 3 81 H
Yawger Cr. 74 3 77 H
Sheldrake 70 4 74 H
Hicks Gully 68 4 74 H
Paines Cr. 70 3 74 H
Ledyard 68 3 71 H
Tributary 68 64 5 70 H
Direct Drainage 61 7 70 H
Mack Cr. 63 1 64 M
Trumansburg 57 6 63 M
Salmon Cr. 58 4 62 M
Canoga Cr. 46 16 62 M
Renwick Cr. 23 27 61 M
Taughannock 50 4 54 M
Glenwood 41 10 52 M
Willow Cr. 48 1 49 L
Fall Cr. 39 7 47 L
Gulf Cr. 37 9 46 L
Cayuga Inlet 28 8 38 L

Figure 2-1. Percent Agriculture of Major Cayuga Lake Watersheds 
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Land Use & Development

Land use is also a factor in
sediment loss.  Agriculture,
an important land use
throughout the watershed, is
most concentrated in the
northern two-thirds of the
watershed, on both the eastern
and western shores. As
displayed in Figure 2-1,
active agriculture ranges from
more than 70% of the land
area in Great Gully and
Yawger Creek to less than
30% in Cayuga Inlet.

Simple loading models have been developed to estimate sediment loss based on land use
and hydrologic conditions. As part of the technical analysis completed for the RPP,
annual average sediment loss from agricultural runoff was estimated for the major
subwatersheds in the Cayuga Lake basin. These results, displayed in Figure 2-2, provide
a basis for defining priority areas. The importance of Salmon Creek, a relatively large
subwatershed with a high percentage of the land area in active agricultural use, is evident.
However, monitoring is needed to confirm the findings (a recommendation to install a
stream gauge on Salmon Creek is included in the Monitoring & Assessment section).

Areas of concern for agricultural runoff, which has the potential to transport sediment,
nutrients, animal waste (a source of pathogens and oxygen-demanding material) and
pesticides are noted in Table 2-2 and associated Map 2-4 of Potential for NPS Based on
Land Use and Hydrologic Characteristics.

Table 2-2. Subwatershed areas with highest potential for nonpoint source pollution,
based on land use and hydrologic characteristics.

Potential for Nonpoint Source
Pollution (Based on Annual

Loading per Unit Area)

Subwatershed Areas

High Salmon Creek
Fall Creek
Sheldrake Creek
Great Gully
Yawger Creek (including Yawger Tributary)

Moderate Taughannock
Paines Brook
Hicks Creek
Subwatershed 68 (Interlaken)
Mack Brook
Canoga Creek
Cayuga Inlet
Trumansburg Creek
Ledyard Creek
Willow Creek

Low Gulf Creek
Renwick Brook
Glenwood Creek

Figure 2-2
Estimated Annual TSS Loss via Runoff 
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The initial construction phase when
land is cleared of vegetation and
graded to create a proper surface for
construction is one of the largest
potential sources of erosion and
sedimentation. When natural
vegetation and topsoil are removed,
the exposed area is particularly
susceptible to erosion, causing
transformation of existing drainage
areas and disturbance of sensitive
areas. Sediment loss from
developed areas is potentially
significant in the Cayuga
watershed.

Roadways and Roadside Ditches

Stream networks are integrally
linked to a more extensive network
of roadside ditches. Although
functioning only during storm
events and spring runoff, there is
evidence that, within the Cayuga
Lake Watershed, this network of
ditches significantly increases the
total volume of discharge and degrades the quality of water flowing into creeks
(Schneider 1999). Shoulder ditching practices can leave large areas of sediment exposed
and vulnerable to erosion.

Runoff from rural roads can also contribute to water quality and habitat degradation of
streams and lakes. Sand and sediment applied for winter deicing (see Appendix E -
Deicing Inventory) can wash into road ditches and streams. Throughout the watershed are
many storm drains with no provision for sediment removal.

The roadbank survey (see Cayuga Lake Watershed Preliminary Watershed
Characterization Section 3.4.1.1) conducted in 2000 for this project provided detailed
site-specific data in the Cayuga Watershed.  All of the roads in the Watershed were
surveyed for physical characteristics (slope, channel morphometry) vegetative cover, and
the degree of erosion. Results highlight many areas where roadbanks themselves show
signs of significant erosion and are a major source of sediment. This, in combination with
the road ditch network, indicates a significant problem that directly affects wetlands,
riparian corridors and ultimately Cayuga Lake.
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Results of the roadbank survey were used to calculate sediment loss per road mile on a
subwatershed basis and provide a basis for identifying priority areas for restoration.
These findings are displayed in Map 2-5 of Estimated Potential Roadbank Sediment by
Subwatershed and Table 2-3.  Specific very severe sites and recommendations for
remediation are covered in the Stormwater Management & Erosion Control section of
Chapter III.

Table 2-3.  Estimated Annual Sediment Loss from Roadways and Restoration Priorities
Priority for
Restoration and
Protection

Streams Estimated annual
sediment loss
from roadways

Estimated annual
sediment loss per
roadway mile

Group 1: Severe local
impact, severe lake
impact

Sixmile Creek
Cayuga Inlet
King Ferry Station area

More than 900
tons/yr

3-7 tons/mile/yr

Group 2: Severe local
impact, moderate lake
impact

Fall Creek
Enfield Creek
Lansing area
Salmon Creek
Cayuga Village area

250 - 700 tons/yr 2-4 tons/mile/yr

Group 3: Moderate local
impact, moderate lake
impact

Glenwood Creek area
Cascadilla Creek
Sheldrake Creek
Taughannock Creek
Virgil Creek
Spring Brook

100-250 tons/yr More than 2
tons/mile/yr

Group 4: Moderate local
impact, low lake impact

Yawger Creek
Buttermilk Creek
Locke Creek

More than 100
tons/yr

More than 1
ton/mile/yr

Phosphorus

No recent synoptic survey of the
tributaries to Cayuga Lake has
been completed to identify
subwatersheds where phosphorus
concentrations are high and the
loading is disproportionate to the
hydrologic contribution. The
modeling approach used to
estimate sediment loading based
on land use and hydrology also
results in estimated phosphorus
load from the subwatersheds.
Recall that this simple modeling
approach is best used to estimate
the relative magnitude of annual
loading. The effects of
management practices on specific
parcels are not accommodated.
Because the majority of
phosphorus entering streams from
nonpoint source pollution is
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associated with soil particles, the subwatersheds identified with high, moderate, and low
potential for sediment loading are also ranked in this manner for phosphorus loading.

Phosphorus concentrations of Cayuga Lake are variable along the lake’s 38-mile length.
Concentrations are highest in the southern lake basin, where discharge from the Ithaca
Area Wastewater Treatment Plant, the Cayuga Heights Wastewater Treatment Plant, and
the two largest tributaries Fall Creek and Cayuga Inlet, all flow into the lake.

Table 2-4. Estimated Phosphorus Budget, Southern Cayuga Lake
Source Annual

average,
pounds per
day)

May –
October
average,
pounds per
day)

Actual Load
(years of
measurement,
pounds per
day)

Biological
Availability of
Phosphorus
from this
Source

Ithaca Area
Wastewater
Treatment Plant

83.4
(permit
conditions)

83.4
(permit
conditions)

33.7
(1998 – 2000
average
performance)

High

Cayuga Heights
Wastewater
Treatment Plant

16.7
(permit
conditions)

16.7
(permit
conditions)

15
(1996 – 1999
average
performance)

High

Fall Creek
(average
hydrologic year)

42 21 N/A Low

Cayuga Inlet
(average
hydrologic year)

17 8 N/A Low

Lake Source
Cooling

2.3
(permit
conditions)

4.6
(permit
conditions)

1.9
(July –
November 2000
average
performance)

High

An estimated phosphorus budget for the southern lake basin would include the two
streams and two wastewater
treatment plants. In addition,
phosphorus drawn from deep
in Cayuga Lake is returned to
the shallow southern basin by
Cornell’s Lake Source
Cooling project (see Figure 2-
3). This industrial cooling
water return flow represents a
new source of phosphorus to
southern Cayuga Lake during
May – October when the lake
does not naturally mix.

Permit conditions are tabulated.
However, performance of the
wastewater treatment plants and
the Lake Source Cooling facility are all consistently better than the permit limits
(resulting in lower phosphorus loading). Engineering improvements to both wastewater
treatment plants are planned to improve the phosphorus removal (see Appendix F -

Data: Cayuga South Cornell Lake Source Cooling, 1999-2000
Other Data: NYSDEC, 1996-1999
5 other large Finger Lakes include Seneca, Skaneateles, Owasco, Canandaigua,
Keuka

Figure 2-3 Total Phosphorus Concentrations, Summer Average Upper Waters
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Wastewater and Wastewater Treatment Plants). Final effluent limits from the two
wastewater treatment plants are still under review and discussion; a determination of the
revised permit limits has not been made. Estimates of the current phosphorus loads to
southern Cayuga Lake are summarized in Table 2-4. Note that the phosphorus from Lake
Source Cooling and the wastewater treatment plants is more biologically available (that
is, more of the total phosphorus is in the soluble reactive form) than is the phosphorus
from the two tributary streams. Phosphorus loading from the tributaries is typically much
higher during the December – April period when flows are at their annual peaks.

Fertilizers and Pesticides

The lack of a recent synoptic survey of the tributaries to Cayuga Lake limits our ability to
highlight specific subwatersheds with elevated concentrations of fertilizers and
pesticides. NYSDEC monitors nitrate-nitrogen concentrations of Fall Creek as part of
their Rotating Intensive Basin Survey (RIBS) program.

Fall Creek is also included in the statewide pesticide monitoring network, a joint program
of USGS and NYSDEC. Herbicides used in corn cultivation are consistently detected at
trace concentrations in Fall Creek. USGS completed a storm sampling program to
measure pesticide concentrations in three tributaries draining agricultural subwatersheds
in June, 1998. Samples were collected in Salmon Creek, Yawger Creek, and Paines
Creek during a storm that occurred shortly after the herbicides metolachlor and alachlor
had been applied. Peak concentrations of herbicides in these streams were 100 to 1000
times higher than detected in Fall Creek or Cayuga Lake. From the limited data available,
it is clear that agricultural areas have the potential to export pesticides to the lake.
Important data gaps remain regarding the relative significance of residential and
commercial uses of pesticides on the quality of the lake and its tributary streams.

Organic Compounds

Groundwater quality data are limited. There are regions of the Cayuga Lake watershed
with detectable concentrations of organic chemicals in the groundwater. These areas of
concern are located in the Fleming-Union Springs-Aurelius area and in the Jacksonville
area.

New York State Department of Health has released an initial Source Water Assessment
Program (SWAP) Report for the Cayuga Lake Watershed (Appendix G). These reports
analyze the hydrogeologic sensitivity of public water supply sources and integrate this
information with a contaminant inventory. The goal is to define the overall susceptibility
of a water supply source to contamination. When complete, the SWAP report will include
both surface water and groundwater supplies. From the preliminary analysis of
hydrogeologic sensitivity, wells in the Genoa-King Ferry Water District were designated
as having a high sensitivity because of their location in an area of high conductivity
(water moves through the soil too fast for adequate filtration and contaminants can reach
water supply wells). Many other groundwater sources are also at risk of being influenced
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by surface waters. These areas will require continued protection to maintain the quality of
the supply.

Trace Elements

Monitoring data documenting the concentrations and distribution of trace elements in the
Cayuga Lake watershed are very limited. Fall Creek is monitored as part of the Rotating
Intensive Basin Studies (RIBS) program, and seven heavy metals have been detected in
sediments of this stream.

Pathogens

Microbiological testing is also very limited in the Cayuga Lake watershed. No specific
geographical areas of concern are known.

Exotic Organisms

Exotic organisms including Eurasian water milfoil and zebra mussels are distributed
throughout the lake.
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No. 2 Coordination, Collaboration & Partnership Recommendations Related
Issue(s)

Potential
Res
Org(s)

Measure/ Target Approx Cost

A Specific IO Actions

A1 Short presentation to municipal boards on watershed and RPP (including preparation, one staff
person and one person from IO)

WQ, E IO,
CLWN

100% within 1 year $2,000

A2 Initiate a process to further engage the County WQCCs, including brief presentations to the IO
about the county water quality strategies and current projects of the committees; b) identification
of common goals and efforts; and c) application for joint funding to conduct work across the
watershed.

WQ, E IO,
CWQCC

a. 100% by 7/01

b. by 8/01

c. 1 year

$3,000

A3 Provide opportunities for citizens to volunteer for specific projects and on IO committees (see
Appendix A).

WQ IO,
CLWN

Increase number of
volunteers by 10%
within 1 year

$200

A4 Identify stakeholders with respect to specific priority issues, such as local roads management,
and facilitate funding applications to support joint projects. 

WQ IO,
CLWN

Identify 3 significant
joint projects and
seek funding within
1 year

$1,000

A5 Support other, complementary efforts in the watershed by, for example, letters of support and in-
kind contributions.

WQ IO,
CLWN

Support 2 additional
efforts within 1 year
and continue
existing efforts

$4,000

B Coordinated Actions

B1 Data and information clearinghouse (see Appendix K) including inventory and design of data
and information clearinghouse

WQ IO,
CLWN,
RPB

1 year $5,000

B2 Volunteer monitoring programs through Citizens Statewide Lake Assessment Program (CSLAP)

Professional monitoring programs (see Monitoring & Assessment)

A, D, O, SR,
WW, DW,  
WQ, ES, F,
H, N, OC, P,

CLWN,
WSS
CWQCCs
, CCE

6 months $2,500
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S, E,

B3 Education and public participation programs (see Education and Public Participation sections) WQ, E IO,
CLWN,
CCE

  

B4 Development, distribution and analysis of a resident survey WQ IO,
CLWN

2-3 years $50,000

B5 Assist in updating a comprehensive resource guide/directory (see Appendix M) of existing
monitoring and implementation programs and complimentary organizations.

WQ IO,
CLWN, C

6 months $2,000

B6 Coordination with other programs and organizations doing work in the watershed using the
management strategies of the RPP so as to maximize resources along with efficiency and
effectiveness.  This would include coordination of funding proposals and allocation of resources
based on a comprehensive strategy.

WQ IO,
NYSDEC

ongoing  

C Future of the IO     

C1 Institutionalize and restructure IO as an implementation organization (see Appendix A - IO
Structure After to July 2001)

WQ IO along
with all
identified
interested
parties

7/01 -

C2 Through a Request for Proposals process the IO has chosen an Organization Facilitator to assist
the IO in research and development of a self-sustaining organizational structure capable of
advancing and overseeing the implementation of the RPP.  The responsibilities of the consultant
are listed in the Scope of Services (see Appendix A)

WQ IO along
with all
identified
interested
parties

5/01 - 9/01 $25,000

C3 Contribute to the development of Watershed Restoration & Protection Strategies (WRAPS) (see
http://www.dec.state.ny.us/website/dow/uwa/index.htm)

WQ NYSDEC
along with
all
identified
interested
parties

2002-03  

C4 Participate in the Source Water Assessment Program (SWAP) (see
http://www.health.state.ny.us/nysdoh/water/swap.htm) for the Cayuga Lake Watershed.  Use the

WQ NYSDOH 2001-02  
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Cayuga Lake Watershed SWAP (see Appendix G) as a source of data and targeting

C5 Participate in the Priority Waterbodies List (PWL) (see Appendix L) update WQ NYSDEC 2001-03  

C6 Develop a framework for working with Seneca Lake Area Partners (SLAP)/Seneca Lake
Watershed (see http://www.gflrpc.org/Seneca.htm) and Keuka Lake Association/Watershed
Management Plan (see http://www.keukalakeassoc.org/) - The combined Keuka-Seneca
watershed contributes about half the flow that leaves the Cayuga Lake watershed at Mudlock
through the Seneca-Cayuga Canal. Yet, the Keuka and Seneca watersheds are managed under
their respective plans and are not considered part of the Cayuga Lake Watershed Restoration
and Protection planning process. Some of the point and nonpoint sources within the Seneca-
Cayuga Canal probably influence the northern end of Cayuga Lake (north of the railroad
causeway) even though it is diluted by the outflow from the Seneca Lake system.

WQ IO,
SLAP5,
KLA

Meet with and
develop a framework
within 6 months

$250

C7 Continued Coordination with Academic Institutions including Cornell University, Ithaca
College, Wells College, and others

WQ IO, AI ongoing  

C8 Continued Coordination with Federal Agencies including United States Geologic Survey
(USGS), Natural Resources Conservation Service (NRCS), United States Department of
Agriculture (USDA), United States Environmental Protection Agency (USEPA), Army Corps'
of Engineers, and United States Fish & Wildlife Service

WQ IO along
with
agencies
listed

ongoing  

C9 Continued Coordination with State Agencies including New York State Department of
Environmental Conservation, New York State Department of State, and New York State
Department of Health

WQ IO along
with
agencies
listed

ongoing  

C10 Continued Coordination with County Agencies including County WQCC (Cayuga County
Water Quality Management Agency, Cortland County Water Quality Coordinating Committee,
Seneca County Water Quality Committee, Schuyler County Water Quality Coordinating
Committee, and Tompkins County Water Resources Council), County of Regional Department
of Health, County Cornell Cooperative Extension (CCE), County Soil & Water Conservation
District (SWCD), County Environmental Management Council (EMC), County Planning
Department, County Economic Development Department, County Tourism Promotion Agency
(TPA), County Highway Department, and County Emergency Management Agency

WQ IO along
with
agencies
listed

ongoing  

C11 Continued Coordination with Municipalities including mayors, supervisors, legislators, highway
superintendent/public works, clerks, water suppliers, wastewater treatment operators

WQ IO along
with
agencies
listed

Increase number of
IO participants -
attain coverage of
85% of land area in
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watershed
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No. 3 Watershed Education Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

Measures/
Targets

Approx
Cost

A Agriculture - Develop educational materials for agricultural producers and the community at large.  

A1 Identify or develop and distribute public information materials that discuss agricultural issues of
concern to the entire watershed community such as the factors affecting farm size, regulatory and
voluntary measures to control agricultural pollution, and the relationships between agriculture and
other amenities such as open space.

A, T, C, E,
ER

IOAC 3 articles
submitted to
various media
per year

$5,000

A2 Document and disseminate successful strategies for nutrient management, manure handling, and
erosion control. Consider publishing reports in trade journals for the dairy industry.

A, SR, DW,
WQ, N, P, S,
E, ER

USDA, NRCS,
SWCD, AI,
CCE, LO

Distribute
information to
farms
participating in
AEM type
programs within
2 years.

$1,000

A3 Provide software and training for producers throughout the watershed to help manage the record
keeping associated with recommendations related to management of nutrients, agricultural wastes
(including manure), and pesticides.

A, DW, WQ,
F, N, OC, P,
E

USDA, NRCS,
SWCD, AI, LO

Research
existing software
within 1 year. 
Offer 3 training's
within 3 years

$10,000

A4 Provide training and materials for producers throughout the watershed to develop Emergency Action
Plans.

A, DW, WQ,
F, N, OC, P,
E

USDA, NRCS,
SWCD, LO

Publicize
availability of
materials and
support - 18
months.

$5,000

B Stormwater Management & Erosion Control  

B1 Provide education and training of local officials on erosion controls and stormwater management
and the benefits and process of adopting and/or updating local stormwater and erosion control
ordinances.

A, D, SR,
DW,  WQ,
C, E

RPB, C, M,
SWCD,
NYSDEC,
NYSDOS

4 education
programs within
4 years.

$10,000

B2 Increase training for highway officials in erosion control and road deicing E RPB, C, M Assess current $5,000
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level of
education - 18
months. 
Increase by 10%
within 30
months.

B3 Coordinate training for all municipal elected officials, enforcement officers, highway
superintendents, boards, and related professional staff on existing (Stormwater Phase I) and new
(Stormwater Phase II) state and federal regulations.

A, D, SR,
DW, WQ, S,
E

C, M Serve as
clearinghouse
for training
announcements
and assist with
promotion -
current to year 4.

$5,000

B4 Municipalities covered under the new Stormwater Phase II regulations (see Appendix I - Stormwater
Management Regulations) for stormwater control (Cayuga Heights (V), Dryden (T), Ithaca (C),
Ithaca (T), Lansing (T), and Lansing (V)) should undergo training toward implementation.

D, SR, DW,
WQ, E

C, M 3 trainings
offered within
the next 2 years.

$5,000

B5 Increase public awareness of the need to control litter and pet waste in urban and developing areas. A, D, SR,
DW, WQ, N,
P, S, E

IO, C, M 2 articles in local
media and
newsletters
within 18
months.

$2,000

C On-Site Wastewater Systems  

C1 Host technology transfer workshops for local code enforcement officers, design professionals, and
representatives of State and County Health Departments responsible for evaluating alternative and
innovative technologies.

O, DW, WQ,
E

NYSDOH, C, M Workshop
offered
watershed-wide
- 3 years.

$2,500

C2 Hold regular educational/training forums for the following: contractors and others associated with
septic system design and construction, municipal boards (e.g. elected, zoning, and planning),
enforcement officers and home owners, using the Home*A*Syst Program (see
http://www.uwex.edu/homeasyst/) as a model for self-assessment (see Appendix N) and education.

O, DW, WQ,
N, P, E

RPB, C, CCE,
M

50 homeowners
and 30
professionals
trained within 4
years.

$5,000

D Hazardous Waste  
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D1 Identify or develop public educational materials to describe landfill issues, such as the difference
between old and new types of landfills, threats to public health and water quality, and the need to
ensure that sites are closed properly.

DW, WQ, F,
OC, E

USEPA,
NYSDEC, IO,
CLWN

Identify
resources and
share locations
on web site and
with
collaborating
agencies - 6
months.

$2,500

D2 Use existing public educational materials to describe hazardous material storage issues, threats to
public health and water quality, and the need to ensure that materials are stored or cleaned up
properly.

DW, WQ, F,
OC, E

USEPA,
NYSDEC, IO,
CLWN

Articles in local
media, assist
with promotion
of hazardous
waste clean up
dates in Seneca,
Cayuga and
Tompkins - 1
year.

$2,500

D3 Identify or develop educational materials to describe abandoned agricultural properties issues,
threats to public health and water quality, and the need to ensure that these properties are inactivated
properly. Educational materials or portions of workshops should target the agricultural community
and municipal officials.

A, DW, WQ,
F, OC, E

USEPA, USDA
NYSDEC, IO,
CLWN, CCE

Materials
available within
5 years.

$2,500

D4 Education program focusing on abandoned wells and the need for proper capping A, DW, WQ,
E

USEPA, USGS,
NYSDEC, IO,
CLWN, CCE

Integrate into
existing well
education
programs -
ongoing.

$2,500

D5 Integrate household hazardous waste educational material (see Appendix O) into existing and other
watershed education programs in the Cayuga Lake Watershed

DW, WQ, 
OC, E

NYSDEC, C,
IO, CLWN,
CCE

Integrate into
existing
programs -
ongoing.

$2,500

D6 Distribute hazardous spills information throughout the watershed to various community groups, fire
departments, chamber of commerce, citizens, municipalities with names and numbers of the
agencies and staff in charge and who has appropriate jurisdiction in emergency situations.

DW, WQ, 
OC, E

NYSDEC, C,
IO, CLWN

Ongoing
beginning Fall
2002.

$2,500

D7 Inform local governments of their right to regulate mines. This can be made part of existing local SR, DW, NYSDOS, RPB, Integrate into 2 $1,000
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government training opportunities. WQ, S, E C, NYPF existing
trainings within
next 2 years.

E Wastewater and Wastewater Treatment  

E1 Educate the general public on the role, process, accomplishments, needs, and future strategy of
sewer districts and wastewater treatment facilities.

D, O, WW,
D, T, WQ,
H, N, OC, P,
E, ER, I

NYSDEC,
WWTF, IO, C,
M

Target high
priority
communities
beginning in
year 1.  Offer
assistance and
materials as
appropriate.

$1,000

F Monitoring & Assessment  

F1 Meet with public to discuss findings and progress of monitoring and assessment programs in the
Cayuga Lake Watershed.

A, D, O, SR,
WW, DW, 
WQ, E

AI, NYSDEC,
IO, CLWN,
WQCCS,

Periodically
beginning
Spring 2002. 
Web site
interpretation of
RUSS data
beginning Fall
2001.

$250

F2 Participate in a volunteer monitoring program through the Citizens Statewide Lake Assessment
Program (CSLAP). This program gathers trophic state data and a few related parameters in the lake.
Four stations should be established on Cayuga Lake: southern and northern segments and two mid-
lake stations reflecting the regulatory segmentation of the lake.

A, D, O, SR,
WW, DW,  
WQ, ES, F,
H, N, OC, P,
S, E,

CLWN, WSS
CWQCCs, CCE

4 volunteers per
sampling site
trained and
active by
Summer 2002.

$2,500

G Wetlands & Riparian Corridor Management  

G1 Limit encroachment of the riparian buffer zone through education (<10% of the riparian corridor
should be allowed to have a buffer width <10 m).

A, D, SR,
DW, WQ,
ES, OC, N,
S, E

C, M, LO,
SWCD, NRCS

Distribution of
300 additional
erosion control
brochures within
8 months. 
Creation of

$5,000/yr
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educational
display within 1
year.

H Forestry & Silviculture Management  

H1 Coordinate with the New York State Cooperative Forest Management Program (see
http://www.dec.state.ny.us/website/dlf/privland/privassist/help.html), which is a forest program
administered by the NYSDEC to encourage the private forest landowners in New York to apply
sound forest management practices to their woodlands.

SR, DW,
WQ, S, E

NYSDEC, IO,
LO

Ongoing as
appropriate for
the program.

$2,500

I Regulatory Management  

I1 The IO along with each municipality and county agency should be well versed in federal (see
Appendix R) and state (see Appendix Q) regulation, programs, and funding as they relate to
nonpoint source pollution and water quality.

A, D, O, SR,
WW, DW,
WQS, WQ,
E

IO, C Ongoing -

I2 Educate and train municipal decision-makers on land use regulations and controls with particular
attention to stormwater management and erosion control (see Section 5), on-site wastewater systems
(see Section 6), and preservation tools such as purchase of development rights, transfer of
development rights, cluster development and open space preservation (see Section 11).

A, D, O, SR,
DW, WQ, E

RPB, C, IO 4 lectures or
guest speakers in
next 2 years.

$5,000

I3 Municipalities, counties or a watershed-wide approach should consider open space protection. The
first step of this process is education.

D, T, WQ, E NYSDOS, RPB,
C, LT

Become aware
of existing
efforts such as
Tompkins
County Vital
Communities
within 6
months. 
Promote existing
efforts -
ongoing. 
Identify gaps
within 1 year.

$1,000

J General Watershed Education     
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J1 Coordinate education of teachers and students through schools and other programs such as 4H -
work with school districts and supply materials to teachers

WQ, E IO, CLWN,
CWQCC, CCE

Ongoing,
including
providing
support for
teaching kits and
training of
volunteer
educators

$2,500

J2 Coordinate programs in churches and malls WQ, E IO, CLWN,
CCE

Develop list of
annual public
events by year
1.  Maintenance
ongoing.

$2,500

J3 Drinking Water Well Management.   Use Home*A*Syst Program (for more information see
http://www.uwex.edu/homeasyst/) as a model.

DW, WQ, E IO, CLWN,
CCE

Periodic
beginning
Spring 2002

$10,000

K Develop, Publish and Distribute Materials  

K1 Internet web site - use of IO Internet web site <http://www.cayugawatershed.org> WQ, E IO, CLWN Ongoing $2,000/yea
r

K2 Interactive CD-ROM (see Appendix K) WQ, E IAWWTF, IO,
CLWN

Within 18
months

$20,000

K3 Newsletters including use of agency, organization, municipal, and school publications WQ, E IO, CLWN Ongoing $5,000

K4 Cayuga Lake Book - a guide for residents in protecting the life of the lake WQ, E IO, CLWN Review similar
books year 2,
seek funding
year 3, complete
book year 4

$20,000

K5 Video Development - Develop a video on the Cayuga Lake Watershed including history, water
quality, issues, uses, and recommendations

WQ, E IO Review similar
videos from
other watershed
within 18
months, seek

$25,000
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funding 3 years,
complete video
or alternative
media year 5.
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No.
4

Agricultural Practices Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

Measure/
Target

Approx
Cost

A Through the framework of the Agricultural Environmental Management (AEM) (see Appendix H - Agricultural Programs) program, implement whole
farm planning (the focus is on individual producers). Critical issues such as water quality and habitat protection within the farm’s watershed are
central considerations in identifying pollutants and protective measures. Practices are selected based on site-specific conditions of soil type,
topography, drainage, cropping practices, and livestock density.

The four most critical issues in this watershed in need of Best Management Practices (BMP) are: nutrient management, erosion control, manure management,
and herbicide application.

A1 All farms in the Cayuga Lake watershed should develop a Comprehensive Nutrient Management
Plan (CNMP) (for more information see http://www.dec.state.ny.us/website/dow/cafofact2.html)
that meets the provisions of NRCS/New York State Standard 312 (see Appendix H). The
Comprehensive Nutrient Management Plan should include specific recommendations tailored to
individual producers and the conditions of soil type, drainage, cropping practices, and livestock
density.

A, SR, DW,
WQ, N, P

SWCD, NRCS,
LO, CCE

100% of
livestock
operations by
2008 based on
federal
regulation

$15/acre
without
soil
testing

The overall objective of the CNMP is to balance the nutrients entering and leaving the farm. In order to reduce phosphorus losses from agriculture, off-farm
inputs of phosphorus in feed and fertilizer should be balanced with outputs in products such as milk, meat, and crops. Soils should be managed to retain
nutrient resources for crops.  Specific elements of the NMP may include the following (NYS Standard 590):

A1
a

•  Promote nutritional management as a tool to optimize feed efficiency and ultimately
reduce nutrient content of animal waste. Nutrient management (590) cost sharing may be
available through EQIP or Ag Nonpoint Source programs (see Appendix H)

A, SR, DW,
WQ, N, P

SWCD, NRCS,
LO, CCE

$25,000

A1
b

•  Test soils and crops to define fertilization rate and timing A, SR, DW,
WQ, F, N, P

SWCD, NRCS,
LO, CCE

100% of
livestock
operations by
2008 based on
federal
regulation

$10/field/s
ample

$0.50/acre



A1
c

•  Use the phosphorus (available phosphorus) index (currently in final approval stages for
application to New York State watersheds) to determine the rate of manure application to
specific fields.

A, SR, DW,
WQ, N, P

SWCD, NRCS,
LO, CCE

A1
d

•  Plant small grain cover crops in regions with high leaching potential where nutrients need
to be controlled.

A, SR, DW,
WQ, F, N, P, S

SWCD, NRCS,
LO

$30 to
$50/acre

Many of the larger dairy farms in the Cayuga Watershed have begun to develop CNMP that meet the NRCS/New York State Standard 312 (see Appendix H) as
part of the permit requirements for the CAFO program. The CAFO regulations, which currently apply to larger livestock operations, provide a framework for
developing and implementing parcel-specific recommendations for cultivation, cropping, and manure spreading practices designed to minimize environmental
impact. Under the current implementation timetable, farms with animal herds of all sizes will be subject to the CAFO regulations by 2008.

The recommendation to develop Comprehensive Nutrient Management Plans extends to crop farms as well.

A2 Erosion control

A2
a

•  Create and maintain riparian buffer zones for all streams adjacent to agricultural land
starting with the critical areas (see Table 2-2) as defined in Areas of Concern section of
Chapter II   (cost-sharing for this program may be available through the Conservation
Reserve Program (see Appendix H - Agricultural Programs).

A, SR, DW,
WQ, S

USDA, NRCS,
SWCD, CCE, LO

25% of critical
areas (see
Table 2-2)
within 10 years
as defined in
AoC section of
Chapter II and
NRCS

$250,000
(landowne
r
contribute
s 25% of
total
project)

A2
b

•  Restore very severe streambank segments (see Appendix S) using Watershed Stream
Restoration Method (see Appendix S) based on Cayuga Lake Watershed Streambank
Inventory (2000) (see Cayuga Lake Preliminary Watershed Characterization Section
3.4.1.2).   Concentration is on segments of Big Salmon Creek, Cayuga Inlet, and Fall
Creek.

A, SR, DW,
WQ, S

SWCD, CCE, LO 3 miles/year for
10 years

$30/foot

A2
c

•  Implement contour strip cropping, conservation tillage, terracing, and/or critical area
planting (on-field solutions) where appropriate.

A, SR, DW,
WQ, S

USDA, NRCS,
SWCD, CCE, LO

25% of critical
areas (see
Table 2-2)
within 10 years
as defined in
AoC section of
Chapter II and
NRCS

Varies
with
slope,
farm, and
possible
cost
sharing



A2
d

•  Implement vegetated filter strips (edge of field solutions) where appropriate. A, SR, DW,
WQ, S

USDA, NRCS,
SWCD, CCE, LO

A2
e

•  Install fences to keep livestock from critical areas A, SR, DW,
WQ, S

NRCS, SWCD,
LO

$1/runnin
g foot
minimum
- 2 strand
tensil
installed

A3 Agricultural Waste Management (including manure, barnyard runoff, silage leachate, and milkhouse waste)

A3
a

•  Develop waste management plans consistent with the NRCS/New York Standard 312.  
(See Conservation Practice Standard Waste Management System, NRCS, in Appendix H)

A, SR, DW, T,
WQ, N, P

NRCS, SWCD,
LO, CCE, AI

$25/acre

A3
b

•  Consider the feasibility of technologies that reduce the mass of animal waste material to
be handled.

A, SR, DW, T,
WQ, N, P

NRCS, SWCD,
LO, CCE, AI

$300,000

A3
c

•  Implement BMPs for the following: silage leachate, barnyards, and milkhouse waste
where appropriate; separate clean water from wastewater and  protect areas from surface
runoff; and channel leachate and milkhouse waste through vegetated filter strips to reduce
nutrient and organic levels.

A, SR, DW, T,
WQ, N, P

NRCS, SWCD,
LO, CCE

100% of
CAFO
operations by
2004 or
operations with
NOI (with the
exception of
A3b).  A3b - 6
projects within
5 years.

$50,000/fa
rm (some
are done)

A4 Pesticide management (in the Cayuga watershed, herbicides are the type of pesticides of greatest concern) includes enforcing regulatory controls on pesticide
application - (for more information see http://www.dec.state.ny.us/website/dshm/pesticid/appman.htm#cert) and the use of residential and commercial sources
of pesticides.



A4
a

•  Implement appropriate Integrated Pest Management (IPM) techniques (implementation of
practices and reduction) (see Appendix H - Pesticides.

A, SR, DW,
WQ, F, OC

NYSDEC, SWCD,
LO, CCE, AI, PC

Already have
100% in some
form of IPM.  5
years to
develop
database and
use as baseline
data

$10/acre
(varies
with size
of field)

A4
b

•  Implement watershed-wide pickup of hazardous wastes and obsolete/canceled use
pesticides using the "Agricultural Clean Sweep" model. (see also Hazardous Waste
Management section)

A, SR, DW,
WQ, F, OC

NYSDEC, SWCD,
LO, CCE

3-4 year cycle
based on use

$100,000

B In addition to the focus on individual producers through the AEM and CAFO (see Appendix H - Agricultural Programs) programs, develop
cooperative and/or regional strategies to address problems faced by producers throughout the watershed.

B1 Develop markets for agricultural byproducts.  Get baseline inventory now and inventory
continuously.

A, DW, WQ,
N, P, ER,

USDA, NRCS,
SWCD, C, LO,
CCE, AI

$50,000

B2 Promote cooperative arrangements between dairy producers and crop farms to dispose of manure
and develop a system to index the value of the resource (manure) that is equitable to both parties.

A, DW, WQ,
N, P, ER, CCE

NRCS, SWCD, C,
LO

5% in 10 years

$50,000

B3 Support research and development of innovative animal waste treatment systems such as methane
digesters (see http://www.ext.colostate.edu/PUBS/FARMMGT/05002.html), sequencing batch
reactor (SBR), vermiculture (see http://www.composters.com/docs/worms.html), resource recovery
and others.

A, DW, WQ,
N, P

USDA, NRCS,
SWCD, AI, LO,
CCE

6 projects in
watershed in 10
years

$300,000

B4 Provide software and training for producers throughout the watershed to help manage the record
keeping associated with recommendations related to management of nutrients, agricultural wastes
(including manure), and pesticides (use for IPM data).

A, DW, WQ,
F, N, OC, P, E

USDA, NRCS,
SWCD, AI, LO,
CCE

25% in 5 years
(training and
adopted). 
NRCS software
available May
2001

$1,000/far
m

B5 Provide training and materials for producers throughout the watershed to develop Emergency
Action Plans (part of CAFO).

A, DW, WQ,
F, N, OC, P, E

USDA, NRCS,
SWCD, LO, M,
PC, NYSDEC

100% by 2008
based on
federal
regulations

$5,000



C Develop educational materials for producers and the community at large.

C1 In cooperation with the IPM program at Geneva, develop and maintain an information repository
(or database) of effective IPM techniques used in the Watershed (part of A4a and associated with
data clearinghouse).

A, SR, DW,
WQ, OC

AI, CCE, SWCD 5 years $20,000

C2 Document and disseminate locally successful strategies for nutrient management, manure handling,
and erosion control using a variety of outreach media. Develop public information materials that
discuss agricultural issues of concern to the entire watershed community such as the factors
affecting farm size, regulatory and voluntary measures to control agricultural pollution, and the
relationships between agriculture and other amenities such as open space. Consider publishing
reports in trade journals for the dairy industry.

A, SR, DW,
WQ, N, P, S,
E, ER

USDA, NRCS,
SWCD, AI, CCE,
LO

document 3
successes per
year

$5,000

D Counties and municipalities should consider agricultural programs (see Appendix H - Agricultural Programs) that are both economically and
environmentally sustainable. Specific recommendations include the following:

D1 Consider agricultural protection and preservation while addressing associated land conservation and
water quality concerns though various county, state and federal programs that is consistent with Ag
& Farmland Protection Plans

A, D, SR, DW,
T, WQ, C, ER

SWCD, NRCS, C,
M

Consistent with
Regulatory
Management
Section

-

D2 Encourage alternative agricultural uses of land including changing zoning laws to allow additional
(mixed use) business enterprises on the farm.

A, T, C, ER SWCD, C, M Consistent with
Regulatory
Management
Section

-
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No.
5

Stormwater Management & Erosion Control Recommendations Related
Issue(s)

Potential
Resp
Org(s)

Measure/
Target

Approx Cost

A Prevent adverse water quality and hydrologic effects of runoff from new development  

A1 1) Require new developments to maintain the volume of runoff at predevelopment levels by using
structural controls and pollution prevention strategies.  This can be done with the adoption of a
Stormwater Management & Erosion Control Local Law (see A3 below) and the enforcement of
performance standards (see Appendix I - Performance Standards).    Municipalities that presently
require these controls include City of Ithaca, Town of Caroline, Town of Cortlandville, Town of
Covert, Town of Danby, Town of Lansing, Village of Lansing.

2) Integrate into all zoning, subdivision, and/or site plan review controls. 

3) If municipality does not have planning board or zoning, subdivision, and/or site plan review controls
encourage them to institute Step 1.

List of municipalities with controls and description of controls (see Appendix T - Municipal Regulatory
Stormwater Management & Erosion Control

D, SR, DW,
WQ, C

M 20% in 5 years
of ones that
presently do
not have
controls

Cost of
training. Cost
of
implementatio
n covered by
developer

A2 Provide education and training of local officials on erosion controls and stormwater management SR, WQ, E RPB, C, M,
SWCD,
NYSDEC,
NYSDOS

see Watershed
Education
section

 

A3 Adopt Stormwater Management and Erosion Control (Local Law) (see Appendix I) for local 
stormwater management and erosion control that guide communities through the process in order to
protect, maintain and enhance water quality in the watershed.

C M see Regulatory
Management
section

 

B Restore eroding streambanks (see Wetlands, Shoreline, & Riparian Corridor Management Section)  

B1 Restoration - restore very severe streambank segments (see Appendix S) using Watershed Stream
Restoration Method (see Appendix S) based on Cayuga Lake Watershed Streambank Inventory (see
Cayuga Lake Preliminary Watershed Characterization, 2000).   Concentration is on segments of Big
Salmon Creek, Cayuga Inlet, and Fall Creek.

A, D, SR,
DW, WQ,
F, H, N,
OC, P, S

SWCD, C,
M,
NYSDEC,
City of
Ithaca,

3 miles/year
for 10 years

$50/foot

B2 Integrate agricultural BMPs such as riparian buffer zones and fencing to prevent livestock access to A, SR, WQ NRCS, see
Agricultural
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streams. SWCD Practices
section

B3 Continue and expand the program of streambank inventories throughout the watershed to identify
priority segments in need of restoration. Use existing streambank inventory (see Cayuga Lake
Preliminary Watershed Characterization, 2000) to target implementation.

SR RPB, C,
SWCD, AI

Full inventory
of 6
streams/year

 $15,000/year

C Reduce delivery of sediment and other pollutants from roadways.  

C1 Require special vegetative measures such as hydroseeding and mulching of roadside swales based on
purchasing and sharing of hydroseeder and training and education of municipal, county and state
highway departments.  Initial hydroseeding should occur on the very severe sites (see Appendix I)
based on the Cayuga Lake Watershed Roadbank Inventory ((see Cayuga Lake Preliminary Watershed
Characterization, 2000) with concentration in the Towns of Caroline, Danby, Enfield, Genoa, Hector,
Lansing, Ledyard, Newfield, and Summerhill.

D, SR, DW,
WQ, S, C

NYSDOT,
C, M

20% of very
severe
ditches/year

 $100,000

C2 Increase training for highway officials in erosion control, roadbank ditch construction and maintenance,
hydroseeding, and road deicing

E RPB, C, M see Watershed
Education
section

 

C3 Require structural measures in all municipalities to control sediment in steep roads, roadbanks and high
flow ditches (see Existing Measures above).

List of municipalities that have Regulatory Management for Steep Slope & Structural Measures (see
Appendix I- Regulatory Management for Steep Slope & Structural Measures)

D, SR, DW,
WQ, S, C

NYSDOT,
C, M

10%/year  $100,000

C4 Support communities in purchasing and sharing equipment for street sweeping.  IO 1 unit within 1
year

 $100,000

C5 Minimize the impact of deicing material on Cayuga Lake and its tributaries SR, DW,
WQ

M, C,
NYSDOT

  

C5a •  Store material in permanently roofed structures, on impermeable surface.   There are eight
unenclosed municipal deicing storage facilities (see Appendix E - Deicing Material Storage
that are in close proximity to the lake or tributaries).

SR, DW,
WQ

M, C,
NYSDOT,
NYSDEC

Enclose all
unenclosed
facilities within
5 years

 $250,000

C5b •  Develop containment area from mixing and loading of material.  Use existing facility, or
extension of existing facility, if possible.

SR, DW,
WQ

M, C,
NYSDOT,
NYSDEC

2/year  $200,000



III-31

C5c •  Use sensible material application procedure (e.g. intersections, posting of signs, driver
education).  Develop guidelines and implement sensible deicing procedures.

SR, DW,
WQ

M, C,
NYSDOT

10%/year  $250,000

C5d •  Continue regular survey of deicing material usage (see Appendix E) SR, DW,
WQ

IO Yearly  $5,000/yr

C5e •  Monitor deicing material concentrations during winter runoff events SR, DW,
WQ

NYSDEC,
USGS, AI

10 sites per
year

 $100,000

C5f Discourage the use of products, such as IceBan, that reduce dissolved oxygen.  Six entities report the
use of such products (see Appendix E - Oxygen Demanding Material Used for Road Deicing)

SR, DW,
WQ

M, C,
NYSDOT,
NYSDEC

All within 5
years

-

C6 Design and develop a regional stormwater management strategy A, D, SR,
WW, DW,
WQ, C, I

M, C,
WQCC,
NYSDEC

Within 2 years $25,000

D Prevent pollution from the developed landscape from reaching surface and groundwater  

D1 Increase public awareness of the need to control litter and pet waste in urban and developing areas. A, D, SR,
DW, WQ,
N, P, S, E

IO, C, M see Watershed
Education
section

 

D2 Support community or youth projects to mark storm drains  IO, CCE,
CLWN

10%/year  $1,000
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No. 6 On-Site Waste Water Systems Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

Measures/
Targets

Approx
Cost

A Adopt uniform sanitary law throughout the Cayuga Lake watershed based on the Cayuga County
model (Sanitary Code of the Cayuga County Health District) or the model  Local Law for On-Site
Individual Wastewater Treatment (see Appendix N). Residences within 500 feet of the Lake and
150 feet of tributaries should be considered in a "critical environmental zone" and subject to more
frequent inspection. Substandard systems in this zone should be required to install holding tanks
until systems can be brought into compliance.

D, O, DW,
WQ, N, P, C, I

C, M 100%
compliance
within 7 years

 $10,000

B Hold regular educational/training forums for the following:

•  Contractors and others associated with septic system design and construction;

•  Municipal boards (e.g. elected, zoning, and planning),;

•  Enforcement officers;

•  Home owners, using the Home*A*Syst program (see Appendix N - Home*A*Syst
Program) as a model for self-assessment (see Appendix N - Septic System Assessment)
and education; and

•  Design professionals and representatives of State and County Health Departments
responsible for evaluating alternative and innovative technologies (see Appendix N).

O, DW, WQ,
N, P, E

RPB, C, CCE,
M

Three/year
(rotate around
watershed)

 $10,000
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No.
7

Hazardous Waste Management Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

Measures/
Targets

Approx
Cost

A Inactive and Unpermitted Landfills, Dumps and Hazardous Material Storage  

A1 Conduct a preliminary study to determine the location of each site, its dates of operation, the type of materials
disposed at each and the vulnerability of water resources.

DW,
WQ, F,
OC

USEPA,
USGS,
NYSDEC, IO

10
municipalitie
s per year

 $50,000/y
ear

A1a Conduct designated surface and groundwater quality tests as needed based on A1 and B1 (second year based
on preliminary study).

DW,
WQ, F,
OC

USEPA,
USGS,
NYSDEC, IO

5/year  $110,000

A2 Identify  public educational materials and develop workshops to describe landfill issues, such as the
difference between old and new types of landfills, threats to public health and water quality, the need to
ensure that sites are closed properly, hazardous material storage issues and the need to ensure that materials
are stored or cleaned up properly, and abandoned agricultural properties issues, and the need to ensure that
these properties are inactivated properly.

DW,
WQ, F,
OC, E

USEPA,
NYSDEC, IO,
CLWN

1/year  $2,500

B Abandoned and Active Agricultural Areas - Continue Agricultural Environmental Management (AEM)
(see Appendix H - Agricultural Programs) Surveys for all subwatersheds in the Cayuga Lake Watershed.
Inventory the number and location of inactive agricultural properties and the water quality characteristics of
these properties due to hazardous material storage.

A, DW,
WQ, F,
OC

SWCD Based on
county AEM
survey
schedule

 $50,000

C Wells - Education program focusing on abandoned wells and the need for proper capping A, DW,
WQ, E

USEPA,
USGS,
NYSDEC, IO,
CLWN, CCE

Integrate
with A2

 

D Household Hazardous Waste  

D1 Increase the number and area coverage of HHW collection days (Tompkins County has a permanent facility) DW,
WQ,  OC

NYSDEC, C One every 1
to 2 years
where there
is no facility

 $100,000/s
ite

D2 Integrate educational material (see Appendix O) into existing and other watershed education programs in the
Cayuga Lake Watershed

DW,
WQ, 

NYSDEC, C,
IO, CLWN,

See
Watershed

 $2,500
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OC, E CCE Education

E Spills - Distribute information throughout the watershed to various community groups, fire departments,
chambers of commerce, citizens, municipalities with names and numbers of the agencies and staff in charge
and who has appropriate jurisdiction in emergency situations.

DW,
WQ, 
OC, E

NYSDEC, C,
IO, CLWN

See
Watershed
Education

 $2,500

F Mining Operations

•  Inventory unpermitted mines in the watershed; existing aerial photography can be used to assist in
this process.

•  Prioritize and rank mines for potential to pollute surface or groundwater.

•  Share information on permitted mines with regulatory officials and IO

•  Contact owners of mines regarding reclamation.

•  Inform local governments of their right to regulate mines. This can be made part of existing local
government training opportunities.

SR, DW,
WQ, S

IO Within 2
years

 $25,000
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No. 8 Monitoring & Assessment Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

Measures/
Targets

Approx
Cost

A Programmatic Recommendations  

A1 One agency and individual within the agency should be identified to serve as the overall program
manager. This leader would be responsible for coordinating activities of the multitude of agency,
university, and citizen-based monitoring programs and serving as a point of contact for data and
information. Examples of responsibilities of the program manager include:

•  develop a central clearinghouse (see Appendix K) or Web site dedicated to Cayuga Watershed
monitoring;

•  convene an annual planning meeting to discuss monitoring activities, quality assurances/quality
control measures, and opportunities for coordination;

•  maintain a central database of results (including groundwater data);

•  convene meetings to discuss findings, identify gaps, and determine priorities for monitoring;

•  advocate for funding;

•  prepare an annual summary "State of the Cayuga Lake Watershed" report; and

•  meet with the public to discuss progress.

A, D, O,
SR, WW,
DW, 
WQ, E

IO Technical
Committee
(lead for
detailed
strategy), WSS,
AI, NYSDEC,
IO, CLWN,
WQCCS

Develop
detailed
strategy
within 1 year.

Strategy
developme
nt: $20,000

Annual
cost for
coordinator
: $25,000

B Technical Recommendations (Top Priority)  

B1 Increased focus on tributary monitoring to refine estimates of pollutant loading and confirm priority
subwatersheds.  Details to be developed as part of A1.

A, SR,
WW,
WQ, N, P,
S

AI, C, CLWN,
M, NRCS,
NYSDEC,
SWCD, USGS

Coordinated
watershed
monitoring
program
developed as
part of A1

$50,000/yr

B2 Re-establish the UGSG gauging station on Salmon Creek. A, D, O,
SR,  DW, 

IO, USGS Gauge
reestablished

Start-up
cost:
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WQ, F, H,
N, OC, P,
S,

by October
2003

$12,000

Annual
cost
$10,000 –
$13,000

(USGS
may match
30% of
this)

B3 Participate in the Citizens Statewide Lake Assessment Program (CSLAP). This program gathers trophic
state data and a few related parameters in the lake. Four stations should be established on Cayuga Lake:
southern and northern segments and two mid-lake stations reflecting the regulatory segmentation of the
lake.

A, D, O,
SR, WW,
DW,  
WQ, ES,
F, H, N,
OC, P, S,
E,

CLWN, WSS
CWQCCs,
CCE

In progress,
led by WSS
(CLWN)

$5,000/yr

B4 Work with colleges to design and implement an annual program to sample macroinvertebrates (aquatic
insects and worms) in the tributaries to Cayuga Lake and calculate standard NYSDEC indices of pollution
tolerance.

WQS,
WQ

AI Within 2
years

$50,000/yr

 Technical Recommendations (Lower Priority)  

B5 Sample lake sediments in the delta areas near major tributaries for organic compounds and heavy metals D, SR,
WW,
DW, 
WQ, H, 
OC, S,

NYSDEC Within 10
years

 $50,000
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Introduction

Wetlands and riparian (stream-side) corridors provide an important transition from the
terrestrial to the aquatic environment.  These areas represent a unique habitat for the
community of plants and animals.  Wetlands and healthy, vegetated streamsides, or
riparian zones, improve water quality by filtering out contaminants from groundwater,
removing sediment and sediment-attached phosphorus by filtration, transforming nitrate
to nitrogen gas, acting as a sink by storing nutrients for an extended period of time, 
providing a source of energy for aquatic life and retarding floodwaters.  Because of the
critical role played by riparian and wetland areas the RPP focuses on their protection and
restoration.

Wetlands

The Cayuga Lake Watershed
contains approximately 6,575 acres
of New York State Department of
Conservation regulated wetlands
(NYSDEC, 2000) and
approximately 16,402 acres of
federally designated wetlands
(National Wetlands Inventory,
2000). NYSDEC freshwater
wetlands are lands and waters of the
State that cover an area of 12.4
acres (5 ha) or more unless they
have unusual importance. Wetlands
form in a range of environmental
conditions and include familiar
areas such as marshes, swamps, and
bogs. They are formally defined in
Federal law as areas "that are
inundated or saturated by surface or
groundwater at a frequency and
duration sufficient to support, and
that under normal circumstances do
support, a prevalence of vegetation
typically adapted for life in
saturated soil conditions"

As Map 3-9-1 Cayuga Lake Watershed Wetlands indicates, the state designated wetlands
are, in general, evenly distributed from the north to the south within the watershed with
slightly more located toward the south end. In the east west direction, the wetlands are
clustered along the edges of the watershed away from the lake. In the northwestern edge
of the watershed, in the upper reaches of the Red Creek watershed, there is a large
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wetland area. At the very north end of the lake is the Montezuma National Wildlife
Refuge, a wildlife refuge covering approximately 6820 acres.

Smaller wetlands are scattered throughout the upper watershed area. These smaller
wetland areas tend to be clustered more in the outer edges of the watershed but are more
evenly distributed in the east west direction than the larger wetlands. Other than those
associated with the very large streams and at the southern and northern ends of the lake,
very few wetlands are found adjacent to the lake’s shoreline.

A number of wetland types are found throughout the watershed. The Fish and Wildlife
service has mapped wetland cover types throughout the United States and documented
these wetlands on the National Wetland Inventory (see Map 3-9-1) maps (labeled by
cover-type codes). Based on these maps, the wetlands found within the Cayuga Lake
Watershed include Palustrine Forested, Broad-leaved Deciduous, Seasonally
Flooded/Saturated Areas (PFOIE), Palustrine Shrub-scrub, Broad-leaved Deciduous,
Semi-Permanently Flooded Areas (PSSIF), and Open Water Excavated Wetlands
(POWZh). The degree to which wetlands provide society with ecological, social, and
economic functions is influenced by these wetland characteristics.

Riparian Corridors

Riparian zones are the lands bordering surface waters; under natural conditions these
zones represent a transition from aquatic to terrestrial ecosystems. Riparian zones vary in
width. For the RPP the riparian zone is defined as 150 ft. from the centerline of each
major stream. Table 3-9-1 indicates the percentage of each land use within this buffer
area for the major subwatersheds. The amount of developed area varies from about 40%
to 80%, indicating significant development along most of the tributaries.

See also: Cayuga Lake Watershed Roadbank & Streambank Inventory (Cayuga Lake
Preliminary Watershed Characterization) and Map 2-3 Land Use in the Riparian
Corridor

Functional Assessment - Streamside Vegetation and Wetland Functions

While the physical, biological, and chemical characteristics of wetlands largely
determines how they function, the impact wetlands have on water quality depends on
their position within the watershed. Because of the steep nature of the Cayuga watershed,
wetlands tend to be located in the headwaters of streams, serving more as baseflow
stream augmentation than flood reduction. The few wetlands in the lower portion of the
landscape provide flooding attenuation. Each wetland cover type will provide a different
set of functions to the watershed and downstream water quality.  As a general rule the
amount of nutrients that can be trapped by a wetland is directly proportional to the
amount of flow going through.
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Table 3-9-1. Percent (%) land-use within 150 ft. riparian corridor

 Ind Junkya
rd

Institu-
tional Res Ag

Res
Ag
Open

Developed
Categories Rec Forest Wet-

land Unknown Undev

Great Gully 0 0.13 0 1 2 78 81.13 0 19 0 0 19
Yawger Cr. 0.02 0 0 3 0 74 77.02 0 23 0 0.02 23.02
Sheldrake 0 0 0 3 1 70 74 0 25 0 0 25
Hicks Gully 2 0 0 4 0 68 74 0 27 0 0 27
Paines Cr. 0.35 0 0 3 0.38 70 73.73 0 26 0 0 26
Ledyard 0.05 0 0 2 1 68 71.05 0 29 0 0 29
68 1 0 0 4 1 64 70 0 30 0 0.04 30.04
Direct
Drainage 2 0 0 6 1 61 70 0 31 0.01 0.01 31.02

Mack Creek 0.04 0 0 1 0 63 64.04 0 36 0 0 36
Trumansbur
g 0.32 0 0 5 1 57 63.32 0.46 37 0 0 37.46

Salmon Cr. 0.39 0.03 0 3 1 58 62.42 0 38 0 0 38
Canoga
Creek 0 0 0 16 0.32 46 62.32 0.47 24 9 4 37.47

Renwick 11 0 0.08 27 0.4 23 61.48 1 38 0 0 39
Taughannok 0.06 0 0 3 1 50 54.06 0.3 46 0 0.07 46.37
Glenwood 0.31 0.42 0 9 1 41 51.73 0 48 0 0 48
Willow Cr. 0 0 0 0.03 1 48 49.03 0 51 0 0.21 51.21
Fall Creek 0.61 0 0.54 7 0.23 39 47.38 0.53 51 0 0 51.53
Gulf Creek 0 0.39 0 9 0 37 46.39 0 54 0 0 54
Inlet 2 0 0.24 8 0.07 28 38.31 0.06 63 0 0 63.06
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Table 3-9-2. Percent total wetlands areas to total subwatershed area
Subwatershed Total area (ha) Percent total wetland area per class

  1 2 3 4
Canoga 2387.9 6.7 na na na
Direct Drainage 22388.8 na na na na
Fall 33507.4 0.4 1.5 0.1 0.09
Glenwood 2487.7 na 0.8 0.03 na
Great Gully 3861.9 na 0.2 0.4 na
Gulf 1598.2 2.7 0.9 na 1.7
Hicks 1812 na 0.5 1.7 na
Inlet 41229 1 0.3 0.03 na
Interlaken 6727.2 na na na na
Ledyard 5224.8 na na 0.04 na
Mack 1922.9 na na na na
Paines 3851.8 na na 0.2 na
Renwick 2946.3 1.2 1 na na
Salmon 23860.6 na 0.8 1 na
Sheldrake 2620.9 na 0.3 na na
Taughannok 17539.2 na 0.3 0.09 0.07
Trumansburg 3749.8 na 0.3 na na
Willow 2893 na 0.2 na na
Yawger 6313.2 na 1 0.3 na

Table 3-9-3. Percent (%) developed area land use within 150 ft. riparian corridor
 Developed ENCROACHMENT Undeveloped
 Categories RANK Categories

Great Gully 81.1 H 19.0
Yawger Cr. 77.0 H 23.0
Sheldrake 74.0 H 25.0
Hicks Gully 74.0 H 27.0
Paines Cr. 73.7 H 26.0
Ledyard 71.1 H 29.0
68 70.0 H 30.0
Direct Drainage 70.0 H 31.0
Mack Creek 64.0 M 36.0
Trumansburg 63.3 M 37.5
Salmon Cr. 62.4 M 38.0
Canoga Creek 62.3 M 37.5
Fall Creek 61.8 M 37.4
Renwick 61.5 M 39.0
Taughannok 54.1 M 46.4
Glenwood 51.7 L 48.0
Willow Cr. 49.0 L 51.2
Gulf Creek 46.4 L 54.0
Inlet 38.3 L 63.1
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Restoration Priorities

Setting Watershed-wide Priorities For Restoring and Creating Wetland Areas

As a means of setting restoration priorities, each major subwatershed was analyzed for
the area of NYSDEC wetland by class. Table 3-9-2 indicates the percentage of each class
by subwatershed (Class 1 indicates wetlands with the greatest ecological significance and
the most restrictive standard for disturbance). The subwatersheds with the highest
percentage of NYSDEC wetlands are: Canoga (6.7%), Gulf (5.2%), Hicks (2.3%),
Renwick (2.2%) and Fall Creek (2.1%). These subwatersheds would be candidates for
wetland restoration and protection. The other subwatersheds contain less than 2%
NYSDEC wetlands and would be candidates for restoration and wetland creation.

Setting Watershed-wide Priorities For Restoring Riparian Zones

The role riparian zones play in protecting water quality is determined by characteristics
including vegetation, slope, soils and land use. The percentage of land use class within
the riparian zone is the best measure of condition within these areas. Table 3-9-3 ranks
each major subwatershed in order of percentage-developed land within the 150-foot
buffer zone. Subwatersheds with over 70% development are assigned to a "high"
category, from 70% to 54%, to a "medium", and below 53% to "low". Watersheds with
the highest percent of developed area should be given the highest priority for riparian
zone restoration.

In addition to the RPP project, there is a coordinated project to develop and implement a
methodology to quantify the restoration potential of wetland and riparian corridors in this
watershed. Two subwatersheds, Taughannock Creek and Yawger Creek, have been used
to develop and test the approach.

Goals

• Preserve existing wetlands and restore degraded wetlands with the watershed
• Restore degraded streams to a natural condition for the purposes of reducing

streambank erosion and restoring aquatic habitat.
• Develop and maintain streamside vegetation corridors; for the purposes of reducing

streambank erosion, trapping sediments and nutrients, and providing shading and cool
water during the summer.

• Construct and/or restore wetlands for natural water treatment and moderation of flood
flows.

• Protect a full range of wetlands and riparian functions by preventing development
activity in hydrologically sensitive areas.

Existing Measures

State and Federal Regulations: NYSDEC freshwater wetlands are lands and waters of the
State that are subject to state wetland regulations (Article 24 and Title 23 of Article 71 of
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the Environmental Conservation Law (see
http://www.dec.state.ny.us/website/dcs/freshwet/freshwet01.html)) because they extend
over an area of at least 12.4 acres (5 ha), or have some unusual local importance. These
wetlands, and areas within 100 feet of their boundaries, are subject to regulation by the
NYSDEC. The Map 3-9-1 shows the approximate location of the wetland boundaries at a
scale of 1"=24,000.

At the federal level, the Army Corps of Engineers (ACOE) regulates the filling of "waters
of the United States." This includes streams, lakes, impoundments, intermittent drainage
ways, and associated wetlands. Authority is granted to the ACOE by Section 404 of the
Clean Water Act (see http://www.epa.gov/owow/wetlands/facts/fact10.html). The Federal
wetlands regulations do not stipulate a buffer zone.

Preservation of Wetlands - Several programs administered by government agencies
control development activities that could affect wetlands by providing financial
assistance to those who wish to protect these areas.

Wetland and Riparian Zone Education – Cornell Cooperative Extension along with a
number of counties within the watershed carry out very active educational programs
aimed at the protection of wetlands and riparian zones. One example is the booklet
"Finger Lakes Landscape: Landscaping for Erosion Control" that focuses methods for
protection and restoration of riparian areas.

Recommendations

Develop a wetland and riparian corridor management strategy for incorporation into the
overall Cayuga Lake Watershed Restoration & Protection Plan. Strategies, which include
both regulatory and non-regulatory approaches, can be implemented by local agencies
and incorporated into educational initiatives.

The following table recommends establishing guidelines for the riparian zone. It must be
wide enough to filter sediment from surface runoff and needs to be protected from
encroachment. Adoption of a comprehensive and integrated set of environmental
restrictions to govern the development process can be critical to maintaining the integrity
of stream corridors and wetlands. Figure 3-9-1 illustrates a recommended riparian zone
system that could be established along streambanks (USDA, 1991). Urban stream buffers
vary from 20 to 200 feet in width on each side of the stream according to a national
survey of 36 local buffer programs, with a median of 100 feet (30.5 meters).
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Figure 3-9-1
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No.
9

Wetland, Shoreline & Riparian Corridor Management Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

Measures/
Targets

Approx
Cost

A Wetland protection and restoration  

A1 All municipalities that have land use control ordinances should require review of disturbances within 100
ft of all natural wetlands and all municipalities should prohibit discharge of stormwater to wetlands
without prior treatment (for example, using vegetated filter strips).  The following municipalities have
some protection of wetlands within their local law (also see Appendix T): City of Ithaca (zoning), Town
of Danby (subdivision), Town of Homer (zoning), Town of Ithaca (zoning), Town of Lansing (zoning and
subdivision), Town of Romulus, Town of Seneca Falls (zoning), and Town of Spencer (subdivision).

A, D, SR,
WQ, F, H,
N, OC, P,
S, C, E, I

M, LO First 5 years -
all
municipalities
with wetlands
adjacent to
riparian
corridors

Second 5 years
- 20% of all
other
municipalities
with highest
population and
household
units

-

A2 Inventory all wetlands in watershed to establish priorities.  Restore degraded wetlands (based on
watershed-wide analysis of potential benefit to water quality, habitat, and hydrology).

A, D, SR,
WQ, F, H,
N, OC, P,
S, C, E, I,
ES

NYSDEC,
USEPA,
SWCD, NRCS

20 acres/year
at $5,000/acre

$50,000

A4 Incorporate wetlands as an important component of regional stormwater management A, D, SR,
WQ, F, H,
N, OC, P,
S, C, E, I

NYSDOT, see
Stormwater
Management
& Erosion
Control

-

B Riparian zone management  

B1 Restoration - restore very severe streambank segments (see Appendix S) based on Cayuga Lake
Watershed Streambank Inventory (2000) (see Cayuga Lake Preliminary Watershed Characterization)
using Watershed Stream Restoration Method (see Appendix S).   Concentration is on segments of Big

A, D, SR,
DW, WQ,
F, H, N,

SWCD, C, M,
NYSDEC,

3 miles/year
for 10 years

$50/foot
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Salmon Creek, Cayuga Inlet, and Fall Creek. OC, P, S City of Ithaca,

B2 All municipalities that do not presently deal sufficiently with riparian corridors within local law should
adopt ordinances defining riparian zone as "critical environmental area" requiring review of disturbances.
Minimum size of the riparian corridor is 100 ft, with wider areas around more sensitive or valuable
resources. At minimum no new development should be allowed on uninhabitable land subject to flood. 
Resource-related goal is to retain 60-70% of riparian corridor in native vegetation.

List of municipalities that deal with riparian corridors within local law (see Appendix S)

A, D, SR,
WQ, F, H,
N, OC, P,
S, C, E, I

M, LO 20% within 5
years

-

B3 All municipalities that do not presently deal sufficiently with flood plain development within local law
should adopt ordinances prohibiting development in 100- year floodplain.

List of municipalities that deal with flood plain development within local law (see Appendix S)

A, D, SR,
WQ, F, H,
N, OC, P,
S, C, E, I

M, LO 1 municipality
per year

-

B4 Limit stream crossings by utilities or roadways to 2 per km of stream channel.  Develop guidelines for the
location of stream crossings and siting.

A, D, SR,
WQ, F, H,
N, OC, P,
S, C, E, I

NYSDOT 1/year $25,000
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Introduction

Forestry and timber harvesting is an important industry in the Cayuga Watershed, with an
annual removal of over six million board feet. Survey records from the late 18th century
indicate that more than 97% of the 785 square mile Cayuga Watershed was forested prior
to European settlement. By late in the 20th century, only about a third of the watershed
was forested.

The Nature of the Problem

Undisturbed forests are highly conservative ecosystems, with minimal loss of sediments
and nutrients to downstream waters. Forestry activities have the potential to greatly
increase erosion and sedimentation. Because sediment is the pollutant of highest priority
in the Cayuga watershed, it is important that both commercial interests and individuals
manage forestry practices to minimize sediment loss.

Goals

• Minimize erosion from forestry/timber harvesting operations;
• Prevent sediment originating from forestry practices from reaching water bodies;
• Avoid altering physical characteristics of the stream from improperly constructed

stream crossings and/or felling practices;
• Keep streamside vegetation intact to avoid thermal modification.

Existing Measures

NYSDEC has developed programs for both private and commercial woodland managers
to manage the resource and protect environmental quality. The focus of the programs is
education and voluntary compliance with incentives.

Recommendation

The existing regulatory programs and associated outreach materials are very well suited
for application to the Cayuga Watershed. The IO and its associated Committees,
Watershed Steward, and the CLWN should include information regarding these resources
in their public outreach materials.  They include the following:

Best Management Practices (BMPs)

Landowners, resource managers, and timber harvesters are responsible for evaluating
specific harvest sites and selecting management practices that will protect water quality.
A Forest Management Plan that accounts for specific site conditions should be developed
before any harvesting operation. This is a voluntary plan designed to protect the health
and future regeneration of the forest, and nearby aquatic resources. Proper site-specific
planning for the use of BMPs before forestry operations are begun can prevent or
minimize soil erosion and sedimentation of waters from improperly designed and
constructed logging roads, skid trails, log landings, and stream crossings.    For more
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information and specific recommendations see Timber Harvesting Guidelines: What are
they? >http://www.dec.state.ny.us/website/dlf/privland/privassist/bmp.html> and Got
trees? Call before you cut
<http://www.dnr.cornell.edu/ext/forestrypage/call_before_you_cut/online_brochure.htm>

Financial Assistance

The Environmental Quality Improvement Program(EQIP) (see Appendix H - Agricultural
Programs) is a USDA-NRCS initiative authorized by the 1996 Farm Bill that has several
programs for forest improvement.  Also see Agricultural Practices section of this report.

The Stewardship Incentive Program (for more information see
http://www.dec.state.ny.us/website/dlf/privland/forprot/icestorm/iceinfor.html) (SIP) is a
federal cost share program to encourage landowners of small to medium-sized tracts
(between 5 and 1,000 acres) of forest or other land suitable for stewardship management
to use holistic forest management. Landowners must first have a NYSDEC-approved
stewardship management plan that has been developed by a forester to be eligible. In
addition, owners can apply for deferment of local tax payments.   

Forest landowners owning 50 acres or more and who commit to and implement a long-
term forest management plan developed by a forester, are eligible for tax relief under
Section 480-a of the New York State Real Property Tax Law (RPTL 480-a). This
program provides up to an 80% reduction in property taxes in exchange for a rolling ten-
year commitment to a NYSDEC-approved forest management plan.  For more
information see Taxation of forest lands
<http://www.dec.state.ny.us/website/regs/199.htm>.

Technical Assistance

The NYS Cooperative Forest Management Program (for more information see
http://www.dec.state.ny.us/website/dlf/privland/privassist/help.html) is a forest program
administered by the NYSDEC to encourage the private forest landowners in New York to
apply sound forest management practices to their woodlands. 

The New York State Cooperating Timber Harvester Program (CTH) (for more
information see http://www.dec.state.ny.us/website/dlf/smallbusiness.html#programs) is
sponsored by the NYSDEC and is designed to improve relations between landowners and
timber harvesters in New York State, and to help protect our forest, land and water
resources by promoting the use of the Timber Harvesting Guidelines for New York and
Forest Practice Standards.

NYSDEC provides a directory of Cooperating Consultant Foresters (for more
information see http://www.dec.state.ny.us/website/dlf/privland/privassist/consulting.pdf)
who have agreed to follow established management standards. Private landowners are
encouraged to hire consultants from this list.  For more information see NYSDEC
Cooperating Forester Program (for more information see
http://www.dec.state.ny.us/website/dlf/privland/privassist/coopprogram.html).
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Introduction

There are various federal regulations (see Appendix P) that provide the foundation for
New York State (NYS) agencies (see Appendix Q) to develop, administer, regulate, and
enforce programs that improve water quality by controlling nonpoint source pollution
(NPS). In some cases these programs are then delegated by NYS to county agencies (see
Appendix U). These programs involve a great deal of participation at the local level by
municipal boards and elected officials, citizens, and businesses. While not always directly
related to NPS, land use regulations and controls at the municipal level play an important
part in controlling and reducing NPS.

One of the most powerful tools in the local government arsenal is the power to regulate
the physical development of the municipality. This power is exercised through a variety
of available authorizations and regulatory mechanisms. Through control of land use, each
community is able to develop and display the most desirable physical features, protect the
public health and welfare and environmental quality of the community.  In terms of water
quality, this is especially important in the area of development activity, which when left
unregulated and unenforced tends to significantly increase the amount of sedimentation
carried off-site to surface waters, and ultimately to Cayuga Lake.

Goals

Municipalities and counties in the Cayuga Lake Watershed, along with the IO should use
federal and state programs and funding along with municipal land use controls to ensure
the following:
• Land use and economic development plans, and plan implementation strategies, such

as zoning are based on sound assessment of natural and environmental resources
constraints.

• Development is precluded from environmentally sensitive areas in the watershed,
such as stream corridors, wetlands, steep slopes, and areas having highly erosive
soils.

• Effective watershed management plans, and stormwater management and erosion
control programs have been adopted to protect water resources in the watershed.

Existing Measures

Federal Regulations (see Appendix P)
State Regulatory Authority (see Appendix Q)
County Regulatory Authority (see Appendix U)
Municipal Land Use Regulation & Control (analysis) (see Appendix T)
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No.
11

Regulatory Management Recommendations Related
Issue(s)

Potential
Responsible
Org(s)

 Measures/
Targets

Approx
Cost

A Education  

A1 The IO along with each municipality and county agency should educate themselves about specifics
of federal (see Appendix P) and state regulations (see Appendix Q), programs, and funding as they
relate to nonpoint source pollution and water quality.

A, D, O,
SR, WW,
DW, S
WQS, WQ,
E

IO, C, M Representative
of each
municipality
attend 2-3
workshops per
year

$100/muni
cipality/yea
r

A2 Stormwater Management & Erosion Control Phase II Regulations

•  All municipal elected officials, enforcement officers, highway superintendents, boards, and
related professional staff should attend training on existing (Stormwater Phase I) and new
(Stormwater Phase II) state and federal regulations.

•  Municipalities covered under the new Stormwater Phase II regulations for stormwater
control (Cayuga Heights (V), Dryden (T), Ithaca (C), Ithaca (T), Lansing (T), and Lansing
(V)) should undergo training toward implementation.

A, D, SR,
DW, WQ,
S, E

C, M Four workshop
series within
one year of
new state
regulations

$5,000/seri
es

A3 Educate and train municipal decision-makers on land use regulations and controls with particular
attention to stormwater management and erosion control, on-site wastewater systems, and preservation
tools such as conservation easements, purchase of development rights, transfer of development rights,
cluster development and open space preservation.  To do this offer a series of four workshops every
two years and distribute information on existing workshops.

A, D, O,
SR, DW,
WQ, E

RPB, C, IO Do first series
by February
2002

 $5,000/ser
ies

B Through the enforcement and adoption of proper stormwater management, erosion, sedimentation, and wetland and riparian vegetation-clearing
controls, a community can protect development from costly damage, retain valuable soils, protect water quality, and preserve aesthetics within the
community.  

 

B1 Some municipalities in the watershed have local laws that require municipal boards to consider
development impact on erosion and sedimentation (see Appendix I) through local regulatory
stormwater and erosion control (see Appendix I), regulatory management of steep slopes and
structural measures (see Appendix T), regulatory management of impervious surfaces (see Appendix
I), regulatory management of wetlands and riparian corridors (see Appendix T), and regulatory
management of open space (as an effective means to filter surface water before it reaches the

A, D, SR,
DW, WQ,
S, C

M, IO All
municipalities
in the
watershed
working
through the IO

 -
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groundwater level) (see Appendix T). Developers are often required to adopt adequate designs and
measures to mitigate development impact. However, adequacy is very often not specified and for the
most part the controls are not sufficient or uniform. Depending on how strict they are, mitigation
measures and design standards can help to preserve and improve water quality.   To deal with this
priority issue all municipalities in the watershed should adopt the following:

•  A uniform Stormwater Management and Erosion Control Law and enforce its performance
standards (see Appendix I). 

•  Controls for the amount and ratio of impervious surfaces (see Appendix I - municipalities
with Regulatory Management of Impervious Surfaces).  Considerations for each
municipality should include regulations on impervious surfaces including parking areas of
four or more vehicles (proper drainage and construction material (as pervious as possible)
with approval of engineer) and percent of structure to parcel (agricultural and residential
single < 20%, commercial and industrial < 40%, multifamily < 50%)

•  Cluster development (see Appendix T - Cluster Development) techniques for municipalities
that are experiencing regular requests for subdivision  (> 2 per year or > 10 building permits
per year).  This would allow for less impervious surface, more open space, and less soil loss
due to disturbance and runoff.

should adopt
guidelines for
adopting local
law within 1
year. 
Thereafter, the
uniform
Stormwater and
Erosion
Control Local
Law should be
adopted by
each
municipality
within 5 years
starting with
the critical
areas of
defined on
Table 2-2.

B2 Some municipalities have local law that regulates activities in wetlands, riparian corridors, and flood
plains (see Appendix S - Regulatory Controls for Wetlands, Shoreline & Riparian Corridors). 
Because this is a key natural erosion and sediment control all municipalities should consider
Wetlands, Shoreline, & Riparian Corridor Management recommendations that require changes to local
law (see Wetlands, Shoreline & Riparian Corridor Management section).

A, D, SR,
DW, F, H,
N, OC, P, S

M, C, IO Within 1 year  $1,500

C Agriculture is important to the watershed. Counties and municipalities should consider agricultural programs that are both economically and
environmentally sustainable. Specific recommendations include the following:  

C1 Counties and municipalities should consider agricultural protection and preservation (see Appendix H
- Agricultural Programs) while addressing associated land conservation and water quality concerns
though various county, state and federal programs such as CAFOs.  IO should help to develop
methods to assist in implementation of plans.

A, D, T,  C,
ER

C, M, IO Within 1 year  $1,000,00
0

C2 Municipalities should encourage alternative agricultural uses of land within comprehensive planning
and zoning structure.  IO will assist with guidelines for municipalities.

A, D, T, C,
ER

M, IO Within 1 year  $500

C3 Municipalities should consider changes to zoning laws to allow agriculturally related business
enterprises on the farm.  IO will assist with identifying and developing model laws.

A, T, C, ER M, IO Within 1 year  $1,500
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D Municipalities, counties or a watershed-wide approach should consider open space protection. 
Produce a watershed open space plan including an assessment of open space resources.  Develop a
natural resources inventory to aid in the comprehensive planning process, development of appropriate
regulations, identification of sensitive areas for development, and develop policies to protect open
space and public lake access.  The IO should provide available data.

D, DW, T,
WQ, C, ER

IO, C Plan and
assessment
within 3 years,
implementation
within 5 years

 $120,000

E Local sanitary codes can be adopted to regulate on-site wastewater systems through regular
inspections.  Adopt County Sanitary Codes enabling On-Site Septic Inspections (see Appendix N) or
adopt Municipal On-Site Wastewater Local Law  (see Appendix N) that will ensure that wastes are
disposed of in a manner that will not create a health hazard, adversely affect the environment, create a
nuisance, or impair the enjoyment or use of property.  The IO could run a fee-based program for the
watershed.   Municipalities would sign on to use program.  Currently the only municipalities in the
watershed that have an inspection program are in Cayuga County based on the Sanitary Code of the
Cayuga County Health District.

D, O, DW,
WQS, WQ,
N, P, I

C, M, IO Using existing
models, reach
agreement on
law, guidelines
and program
within 1 year

 $50,000

F All municipalities in the watershed should adopt junkyard regulations (see Appendix T - Junkyard
Ordinances) or zoning regulations addressing the siting of junkyards (the Towns of Groton and
Ledyard are the only municipality with a Junk Yard Ordinance) . In the absence of such local control
all municipalities should apply the standards set forth in General Municipal Law §136 for automobile
junkyards.  IO should provide model ordinance and siting guidelines.

WQ M Within 1 year $1,500

G The municipalities of the Cayuga Lake Watershed should sign an Intermunicipal Cooperative
Agreement (see Appendix T) that acts as the basis for implementing the specific actions and
recommendations of the Cayuga Lake Watershed Restoration and Protection Plan.

 IO, C, M 80% of the land
area in the
watershed
within 1 year,
100% within 5
years

 $1,500

H The Intermunicipal Organization working with municipalities and through County Health
Departments should consider adopting Watershed Rules and Regulations, which could lead to the
development of a Watershed Inspector (see Appendix R) position.

DW, WQ IO, C, M Written within
1 year,
approval of
NYSDOH
within 2 years

 $50,000

I Municipalities should update or develop comprehensive plans (see Appendix T).  Additionally, all
municipalities should fully implement the goals and objectives outlined in their existing
comprehensive plans through the use of local law such as zoning, subdivision, and site plan review
(see Appendix T).

C M Within 5 years  -

J Do a study that considers the economic impact of protection of water resources including the impact E M Within 2 years  $25,000
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of lakeshore properties on local tax base.  In order to have useful data municipalities should code real
property data for lakeshore properties.



Appendix A
Intermunicipal Organization
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Intermunicipal Organization

Introduction

Mission Statement: To create, modify, and implement a watershed management plan to
allow local governments within the watershed to work together for the purposes of
accessing dollars, cost savings, cost sharing, and efficiency of activities among
municipalities. This plan when completed will prioritize water quality problems and
solutions. The Intermunicipal Organization will provide direction for the regional
planning boards and other staff, and oversee the entire project.

Intermunicipal Organization (IO) membership is comprised of watershed municipalities
(counties, cities, towns and villages) that have signed the Call for Cooperation and
Resolution to Endorse a Watershed Study for Cayuga Lake (see Call for Cooperation in
this Appendix). Presently 28 of 44 municipalities and four of the six counties have signed
the Call for Cooperation and are therefore IO members. While 28 of 44 represents only
64% of the municipalities, they cover a combined 76% of the land area in the watershed.
If you included land area in the watershed that is covered by either a municipality or a
county on the IO, the percent is approximately 90.

CALL FOR COOPERATION and RESOLUTION TO ENDORSE  A WATERSHED STUDY
FOR CAYUGA LAKE

WHEREAS, the Intermunicipal Organization is being formed to create, modify and implement a
watershed management plan to allow counties, towns, villages, and cities in the watershed to work
together for the purpose of accessing dollars, cost savings, cost sharing and efficiency of activities
among the municipalities, prioritize water quality issues, and

WHEREAS, the Intermunicipal Organization is made up of municipalities within the watershed to
oversee the development of a watershed management plan, and

WHEREAS, this Board acknowledges the importance of water quality and natural resources of the
Cayuga Lake Watershed, and

WHEREAS, the size of the watershed dictates that cooperation between varied user groups will be
essential in protecting this natural resource,

NOW THEREFORE, BE IT RESOLVED that this Board of the Town/Village/City/County of:
will participate in the efforts of the Intermunicipal Organization to: 1) define the structure of the
Intermunicipal Organization; 2) promote scientific analysis of the watershed’s resources in order to
determine the state of the watershed; 3) develop an education and awareness program to educate local
residents and stimulate their interest in protecting the watershed; 4) develop coalitions for cooperation
and participation in projects relevant to the protection of the watershed; 5) prioritize water issues within
the watershed; and 6) participate in solutions to water quality problems, including possible sources of
funding.

THIS IS TO CERTIFY that the foregoing Resolution was duly adopted on       , is hereby appointed as
the delegate to represent                                      on the Intermunicipal Organization

Signature and Title of Presiding Officer:
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IO Structure Prior to July 2001 (Inception through final RPP)

Introduction

Generally, the IO meets monthly with a set agenda.  The IO has defined organizational
issues such as quorums, voting and committees. Committees that function under the IO
include Technical, Education/Public Participation/Outreach, Finance and Agriculture
Committees. Non-municipal stakeholders can participate via avenues such as
membership on IO committees, the Cayuga Lake Watershed Network, and forums that
have occurred throughout the project.

See also: The Intermunicipal Organization Cayuga Lake Watershed Web Site at
http://www.cayugawatershed.org
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CAYUGA LAKE WATERSHED INTERMUNICIPAL ORGANIZATION REPRESENTATIVES

MUNICIPALITY DESIGNATED

REPRESENTATIVE/

ALTERNATE

NON-REP ATTENDEE

Cayuga County Sara Young

Aurelius (T) Edward Ide

Aurora (V) Robert Fitzgerald

Cayuga (V) Ronald Erickson

Fleming (T) Jim Young

Genoa (T) Don Franklin

Don Potter

Ledyard (T) Dave Morehouse

Sylvia Hurlbut

Locke (T)* Not participating at this time.

Scipio (T) Chuck Howell

Sempronius (T)

Springport (T) Robert Bower

Summerhill (T) Deborah Davenport

Union Springs (V) Eli Shockey

Venice (T) Jack Rejman

Cortland County Sandra Price

Cortlandville (T)

Harford (T) Ed Drake

Homer (T) Not participating at this time.

Scott (T)* Not participating at this time.

Virgil (T) Ed Eaton

Schuyler County

Catharine (T)*

Hector (T)

Seneca County Tom Fox 315-539-9241 Jim Malyj

Covert (T) John Sipos

Fayette (T) Patrick Morrell

Interlaken (V) Barbara Stewart

Doug Burlew

Lodi (T) Not participating at this time.
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CAYUGA LAKE WATERSHED INTERMUNICIPAL ORGANIZATION REPRESENTATIVES

MUNICIPALITY DESIGNATED

REPRESENTATIVE/

ALTERNATE

NON-REP ATTENDEE

Ovid (T)

Romulus (T) Raymond Zajac

Seneca Falls (T) Jeffrey Warrick

Varick (T) John Sipos

Tioga County* Not participating at this time.

Spencer (T)* Not participating at this time.

Tompkins County Dan Winch

Sharon Anderson

Caroline (T) Jackie Cassaniti

Cayuga Heights (V) Dave Allee

Dooley Kiefer

Danby (T)

Dryden (T) Deb Grantham

Dryden (V)

Enfield (T)

Freeville (V) Steve Adams

Groton (T) Teresa Robinson/

Lyle Raymond

Ithaca (C) Larry Fabbroni

Ithaca (T) Carolyn Grigorov

Lansing (T) Jerry Codner

Katrina Greeley

Lansing (V) Lynn Leopold

Newfield (T)

Trumansburg (V)

Ulysses (T) Krys Cail

George Kennedy

* Municipalities with less than 3 sq. mi. in watershed
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Agricultural Advisory Committee

The Agricultural Committee was formed by the IO and the Cayuga Lake Watershed
Network.  The mission of the committee is as follows:

Since agriculture is recognized as a preferred land use in maintaining and
protecting water quality, the mission of the Cayuga Lake Watershed Agricultural
Committee will be to enhance agriculture through sound environmental
stewardship and provide guidance for an agricultural program within the Cayuga
Lake Watershed.

Representatives of the following organizations developed the structure of the committee:
County Soil & Water Conservation Districts, Natural Resource Conservation Service, and
Cornell Cooperative Extension. These organizations agreed on a structure of individual
county producer representation according to a percent of agricultural land in the
watershed on the whole. It was a consensus of the group that the Committee should
consist of 11 agricultural producers according to the following membership: Tompkins
County (3), Cayuga County (3), Seneca County (2), Cortland County (1), Schuyler
County (1), and one seat determined by the other ten committee members as at-large.

Members

Voting
Judi Bough, Producer
Ken Burr, Producer
Janice Degni, Producer
John Fessenden, Producer
John Fleming, Producer
John George, Producer
Lyn Odell, Producer
Jack Persoon, Producer
Jim Young, Producer

Non-voting
Amanda Barber, Cortland County Soil & Water Conservation District
Elaine Dalrymple, Schuyler County Soil & Water Conservation District
Sherry Forgash, Tompkins County Soil & Water Conservation District
Jim Malyj, Seneca County Soil & Water Conservation District
Craig Schutt, Tompkins County Soil & Water Conservation District
Dave Zorn, Technical Committee

Education, Public Participation, & Outreach Committee (EPPOC)

The Education/Public Participation/Outreach Committee was formed by the IO to
undertake activities that interface between the IO and the general public. The group
consists of members of the IO and the CLWN.  To date, the main task of the group has
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been planning the public forums and overseeing the public review process for the
Preliminary Watershed Characterization and the RPP.

Members

Sharon Anderson, Cayuga Lake Watershed Network, Watershed Steward
Jerry Codner, Alternate IO member for Town of Lansing
Deb Grantham, IO member for Dryden
Karin Harjes, CCETC volunteer
Lynn Leopold, IO member for Village of Lansing
Jim Skaley, Representative for the Cayuga Lake Watershed Network

Technical Committee

The Technical Committee was formed by the IO to oversee the technical findings portion
of the Watershed Management Plan project. The Technical Committee is comprised of a
representative of the following: each County Water Quality Coordinating Committee,
New York State Department of State (NYSDOS), New York State Department of
Environmental Conservation (NYSDEC) Division of Water, NYSDEC Regional Water
Engineers, Montezuma Wildlife Refuge, Cayuga Lake Watershed Network (CLWN),
United States Geological Survey (USGS), United State Department of Agriculture
(USDA) Natural Resources Conservation Service (NRCS), Wells College, Cornell
University Center for the Environment, and the Atlantic Legal Services Foundation.

The main functions of the Technical Committee is data and information identification,
technical education and public participation review, interim recommendation criteria and
project review, and Preliminary Watershed Characterization and RPP development.

Members

Amanda Barber, Cortland County S&WCD/Water Quality Coordinating Committee
Elizabeth Boyer, Syracuse University
Clifford Callinan, NYSDEC, Division of Water
Steve Eidt, NYSDEC Region 7, Regional Water Engineer
Kate Hackett, Tompkins County Planning/WRC
Tom Jasikoff, Montezuma National Wildlife Refuge
Bill Kappel, United States Geologic Survey
George Kennedy, Intermunicipal Organization
Daniel Loucks, Cornell University
Jose Lozano, City of Ithaca, Tompkins County Water Resources Council (WRC)
Jim Malyj, Seneca County S&WCD/WQCC
Elizabeth Moran, EcoLogic
Tom Pearson, NYSDEC Region 8, Regional Water Engineer
Craig Schutt, Tompkins County S&WCD/WRC, Agricultural Advisory Committee
A. Thomas Vawter, Wells College
Linda Wagenet, Cornell Center for the Environment
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Dan Winch, Tompkins County WRC
David Zorn, Genesee/Finger Lakes Regional Planning Council, Technical Project
Manager

Technical Committee Liaisons

Sharon Anderson, Cayuga Watershed Network/Watershed Steward (Education/Public
Participation Committee)
Sylvia Hurlbut, Town of Ledyard (Intermunicipal Organization)
Kathy Bertuch, Central NY Regional Planning & Development Board, Project
Administrator

IO/Cayuga Lake Watershed Network Joint Strategy Committee

On 23 August, 2000, the Cayuga Lake Watershed Intermunicipal Organization (IO) and
the Cayuga Lake Watershed Network (the Network) participated in a joint meeting at the
Ithaca Area Wastewater Treatment Facility in Ithaca, New York. The stated purpose of
the meeting was to settle any outstanding differences between the two groups and to
begin the process of defining a joint strategy to promote future cooperative efforts.
To facilitate increased effectiveness and efficiency of both organizations it was suggested
that the IO/Network Joint Strategy Committee take the following actions:
• Develop a statement of common goals based on identification of organizational issues

and priorities.
• Statement of common goals should then form the basis for developing a long-term

plan of action that fits the visions and expectations of a ten-year management
planning process into the reality of the NYSDOS three-year contract.

• To aid in Joint Committee tasks, it was recommended that the Joint Committee
develop and maintain a set of organizational charts that clarify the decision-making
processes and committee structures of each organization.

• Develop a communications protocol for the purpose of keeping both Executive
Committees apprised of the all sub-committee actions and findings. This might
include taking responsibility for circulating committee-meeting minutes to the
Executive Committees. Additional communication responsibilities should include
timely distribution of all pending publications for review by the non-publishing
organization prior to publication.

• Maintain an active and open dialog on organizational differences and work to build
an intermediate process that will allow each organization to meet not only its own
needs, but the interdependent needs of the other organization as well. (An example of
an interdependent needs is timely provision of financial documentation for in-kind
services provided.)

•  Develop a separate Joint Finance Committee be formed for the purpose of keeping
both organizations informed of pending grant applications. This will increase
opportunities for collaborative grant applications and reduce the risk of duplicate
applications.
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Intermunicipal Organization Organizational Facilitator

Introduction

The IO will be overseeing the implementation of the Cayuga Lake Watershed Restoration
and Protection Plan (RPP).  To ensure that implementation of the RPP is maximized a
Consultant/Organization Facilitator has been hired.  The Organizational
Facilitator/Consultant (Consultant) will work closely with the IO and other key
stakeholder groups in the watershed to identify the structural characteristics of a self-
sustaining organization capable of advancing the following goals and objectives:

1. Studies and Investigations
•  Meet with a subcommittee of the Cayuga Lake Intermunicipal Organization (IO) to

understand its current structure and associated benefits and problems
•  Based on input from the IO, the Cayuga Lake Watershed Network and other

stakeholder groups and agencies, determine what functions an implementing
organization will be required to perform and identify any potential watershed partner
organizations and groups currently suited to fulfill those requirements

•  Facilitate the IO as they determine the financial and legal relationships among
stakeholder groups; the willingness of watershed municipalities to participate in an
Intermunicipal organization; and, future funding needs

•  Conduct a comparative analysis of other mullet-jurisdictional organizations in New
York State and evaluate against the structure of the IO

•  Develop a list of private and public funding sources

2. Maintain active communication with IO subcommittee
3. Attend monthly IO meetings and provide progress report updates
4. Provide a list of structural recommendations to the IO for comment and feedback
5. Assist the IO as they develop a model for determining IO membership dues
6. Incorporate IO comments and feedback and prepare draft report for IO approval that

includes suggestions for changes to the existing bylaws as indicated
7. Prepare final report containing organizational recommendations

Tasks

Consultant activities, determined in consultation with DEC-Region 7, the IO and the
Consultant, may consist of the following priorities during the funding period (June-
October, 2001).  It should be noted that because a main objective of this program is to
allow flexibility and responsiveness to issues that may arise from the organizational
structural analysis, it is possible and acceptable that tasks may change as the program
progresses. Tasks identified in this section are reflective of the anticipated direction of the
Consultant’s program. Any modifications will be made in consultation with the project
administrator (Central New York Regional Planning & Development Board) and
NYSDEC-Region 7.
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The following sections list the anticipated tasks under the program, which can be grouped
generally into three categories (Communications and Administration; Studies and
Investigations; and Recommendations and Reporting):

Communications and Administration

DEC Region 7 and the IO have identified activities that they would like to have
conducted by the Consultant.  The activities envisioned are noted below.  These could
change and are ultimately based on needs defined between DEC Region 7, CNY RPDB,
and resources available to supplement them.

1. Establish regular communication mechanisms with the IO and its sub-committees
including attendance at monthly meetings, phone and e-mail access and mailings as
needed.

2. Set agendas and time frames and structure task groups as determined useful or
desirable by the IO.  Anticipated activities include:

! Administrative Assistance – This will entail organizing, planning and facilitating three
half-day strategic planning sessions and structured discussions, e.g., conference
phone calls, workshops, provision of reading material as deemed appropriate, and
preparation and distribution of written preparatory and summary documentation
materials for each strategy session.  Half-day strategic planning sessions will focus on
the following: 1) Objective setting, resource assessment, decision criteria setting; 2)
Consideration of options, consultations with experts, e.g., funding formulas; 3)
Review of draft recommendations, determination of action steps.  One half-day
strategic planning session will be held in each area (1, 2, 3).  Smaller forums and
other communications as needed will supplement strategic planning sessions.

! Facilitation Assistance – This will entail facilitating communication efforts between
the IO, its members and other watershed partners that may be necessary for decision-
making.  This will also entail working directly with the IO to guide them in
determining existing relationships among stakeholder groups, the willingness of
watershed municipalities to participate in an intermunicipal organization and the
development of a model for determining municipal membership dues.

3. Contract funds will also cover reporting and administration needs of the contract.
The consultant is required to submit monthly progress reports and claims. Monthly
reports will include documentation of: work accomplished during the reporting
period; status of each task; financial status of project; problems encountered and how
resolved; description of task modifications and corresponding CNY RPDB approvals;
and work anticipated in the upcoming month.  The final monthly progress report will
be the final report for the project.

Studies and Investigations
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Studies and investigations can be grouped into three categories (IO Related; Other
Watershed Management Agency/Stakeholder Related; and Funding Related).  Activities
are envisioned to include:

IO Related:
1. Assess the IO’s organizational landscape (past, current and preferred future)

including structural strengths and weaknesses; tasks; authority and accountability;
current relationships with other organizations; and, areas for improvement.  It is
anticipated that this will involve review of IO publications, meeting minutes, the draft
and final RPP, conducting individual interviews with IO members and other
watershed partner groups, attending monthly meetings and developing, distributing
and analyzing a mail questionnaire in preparation for the first strategic planning
meeting in July.

2. Determine the functions an implementing organization will be required to perform
and assess against the IO’s perception of its own future mission, objectives, tasks,
authority and accountability.

3. Assess the regulatory and legal parameters that might constrain an intermunicipal
implementation organization.

4. Assess the need to modify the existing IO bylaws.

Other Watershed Management Agency/Stakeholder Related:
1. Collect, analyze and prepare a synthesis of a sampling of representative watershed

cooperative arrangements  (i.e., guiding elements that characterize successful and
troubled arrangements of other watershed management groups/organizations).

2. Identify watershed stakeholder groups key to successfully implementing the RPP.

Funding Related:
1. Identify and assess private and public funding resources available for administrative

and implementation activities.
2. Assess funding structures of other watershed management organizations in order to
facilitate IO discussions leading to the development of a formula for assessing municipal
membership dues.

Recommendations and Reporting

The Consultant will produce and present to the IO for comment, a printed draft
recommendations report containing organizational structure options, funding options and
other elements.  The Consultant will incorporate the IO’s comments into a final printed
report containing the recommended organizational structure for implementing the Cayuga
Lake watershed RPP and present the final report to the IO.

IO Structure After to July 2001 (Institutionalization of IO Based on RPP)

Officers
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a. Chair.  The IO shall elect a chair annually from among its voting members.  The Chair
shall preside at all meetings of the IO and the IO Executive Committee and work closely
with administrative staff to set agendas.  The Chair or his/her delegee shall be the official
spokesperson for the IO. An individual can serve as Chair for a maximum of three
consecutive terms at a time.

b. Vice Chair.  The IO shall elect a vice chair annually from among its voting members.
The Vice chair shall assist the Chair and, in the absence of the Chair, act as Chair.

Executive Committee (Ex Com)

a. Membership.  The Executive Committee shall be composed of at least 7 IO members.  At
least 3 of the Ex Com members shall come from the three waterfront counties. The Chair of
the IO and one representative each from each of the IO Standing Committees shall be
members of the Ex Com.  The Chair of the IO shall be the Chair of the Ex Com.  The Ex
Com will annually elect a vice chair, to assist the Chair and act as Chair in the absence of
the Chair.

b. Term.  Ex Com members shall be appointed for a one-year term at the last meeting of the
IO each year to take office the next January 1.

c. Powers and Duties. It is understood that the members of the Board are appointed to
represent the interests of the watershed as a whole and not the special interests of the
represented party.  The Ex Com shall conduct business on behalf of the membership of the
IO between meetings of the IO, and shall inform the membership periodically of important
matters.

More specifically, the Ex Com shall:
i) implement the annual work plan and budget
ii) approve requests for funding consistent with the established priorities
iii) review technical and fiscal summary reports
iv) review the performance of the staff and Center
v) recommend changes in workplan, priorities, staffing, budget, organizational structure,
bylaws, policies, etc., to the IO for action
vi) receive regular reports from the Committees and ensure that these reports are shared with
IO members in a timely fashion.
vii) carry our the policies adopted by the IO

d. Quorum.  The quorum shall be two thirds of the Ex Com membership.  Actions shall
require a simple majority of the full Ex Com membership.

e. Meetings. The Ex Com shall meet on a regular basis, between meetings of the IO, at least
every two months and as often as necessary to meet deadlines and deal with the business of
the IO.
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f. Minutes. The Ex Com shall ensure that its minutes are distributed to all IO members
within 10 days of each meeting.

Committees

Membership on committees.  Every IO Committee shall have at least three members, and at
least one shall be a voting IO member.  Committees can have both voting and non-voting IO
members as well as non-IO members as appropriate.  However, the committee
representative to the Executive Committee shall only be a voting IO member.

Chair.  Each committee may elect its own Chair.

Duties. Every IO Committee shall keep a record of its meetings and activities and report
regularly to the Ex Com. All actions of committees shall be recommendatory only, unless
otherwise specified.  More specifics are given in the following subsections, which address
specific committees.

Technical Advisory Committee (TAC)

Membership. This committee shall have at least 11 members (as specified in the MoU
establishing the IO) who bring water quality-related expertise relevant to the Cayuga Lake
Watershed. It is desirable that they have experience and interest in Cayuga Lake and its
drainage area. Membership will likely be drawn from local, state, and federal  agencies, non-
profit organizations specializing in land-use matters and water issues, and local citizen-
interest groups or individuals, and academia. Members shall include representatives of
county Water Quality Coordinating Committees, NRCS, SWCDs, NYS DEC, and USGS.

Duties include:
i) to help establish a draft watershed characterization report
ii) to recommend watershed priorities
iii) to evaluate project applications seeking IO endorsement and recommend prioritization to
the IO
iv) to make recommendations to the IO on requests for funding
v) to review, evaluate and annually report on projects to the IO
vi) to review any other projects and activities requested by the IO for technical merit
vii) to make other recommendations to the IO
viii) to help develop the Cayuga Lake Management Plan and serve in an advisory capacity
in the implementation of the Management Plan

Organization.  The TAC shall initially be coordinated by the Genesee/Finger Lakes
Regional Planning Council.

Education/Public Participation/Outreach Committee (EPPOC)

Membership.  This committee shall have 5 members.
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Duties include:
i) keep the public informed about the activities of the IO [see also Article VII,
Communications]
ii) set up public participation meetings for the general public
iii) identify issues that the public should be aware of and bring them to public attention
iv) solicit public input as requested by the IO

Finance Committee (Fin Com)
Membership.  This committee shall have 5 voting members of the IO.

Duties include:
i) recommend to the Board the amount of annual dues assessment to be paid by IO members
ii) assist the IO Chair and the staff director in preparing an annual budget
iii) review budgets for IO committees and IO projects
iv) seek funding sources, in conjunction with staff, for various projects approved by the IO
and/or Board

Membership/Nominating Committee (Mem Com)

Membership.  This committee shall consist of at least five voting members of the IO.

Duties include:
i) working to maintain representation by all eligible municipalities, such as notifying
municipalities when terms expire
ii) reviewing and making recommendations to the IO on non-voting member applications
iii) preparing a slate of officers for election (IO Chair and Vice Chair)

Administrative/Personnel Committee (Ad Com)

Membership.  This committee shall have three voting IO members.

Duties include:
i) reviewing staffing needs and performance annually
ii) making staffing recommendations to the IO Board of Directors
iii) performing other administrative oversight as assigned by the Ex Com.

Agriculture Committee (Ag Com)

Membership.  This committee shall have at least seven members, including one each
representing conventional agriculture, organic agriculture, large-scale agriculture, small-
scale agriculture, and at least one voting IO member.  An effort shall be made to have to
proportional geographic representation as well as representation of the diversity of
agricultural crops.  It is desirable that the Soil and Water Conservation Districts, the Natural
Resources Conservation Service, and Cornell Cooperative Extension have non-voting
membership on the Committee. The Committee shall elect its own chair. The Committee
shall be represented on the Ex Com by a voting IO member.
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Duties include:
i) identify agricultural issues related to the watershed, including economic and
environmental sustainability
ii) make recommendations to the IO on ways to address agricultural issues
iii) review relevant management plan implementation projects and make recommendations
to the IO and/or Technical Committee based on Ag Com's agricultural expertise.
iv) review, evaluate and report on Committee projects at least annually
v) review any other projects and activities requested by the IO
vi) serve in an advisory role in the implementation of the Management Plan
vii) recruit Ag Com nominees and present slate directly to IO for approval

Environmental Review Committee (ERC)

Membership. This committee shall have at least 5 members, of which at least one shall be a
voting IO member; most shall be non-voting members of the IO.

Duties.  This committee can function as a citizen version of the Technical Advisory
Committee, providing a forum for interested and concerned citizens to:
i) recommend watershed priorities to the IO
ii) review and evaluate municipal and IO projects
iii) review and comment on any EISs for development projects within the Watershed

Legislative Committee (Leg Com)

Membership.  This committee shall have at least 3 members.

Duties. Its charge shall include:
i) review model zoning and natural resource ordinances and recommend specific sections
for consideration of IO members
ii) review state legislation relevant to IO concerns and recommend to the IO or Board
specific comments to send to state legislators

Special Committees

The IO and/or the Ex Com may from time to time create special committees to deal with
specific topics or concerns. Special Committees shall be created by Resolution of the IO or
Ex Com, which shall specify membership, purpose(s), and duties. These special committees
may be continued from year to year as necessary or may be given a deadline by which to
complete work. They shall be advisory to the IO or Ex Com, unless otherwise specified.
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Public Forums

Introduction

One of the four main components of the Cayuga Lake Watershed Restoration &
Protection Plan process has been public outreach and participation. There have been
several opportunities for public participation over the last four years that have led to
significant input into the Cayuga Lake Watershed Restoration & Protection Plan process. 
These include the following:
• 1997 Finger Lakes-Lake Ontario Watershed Protection Alliance (FL-LOWPA)

Conference
• 1997 Neighbors Around Cayuga Lake Watershed Mini-Conference I
• 1998 Cayuga Lake Watershed Network Stakeholders Survey
• 1998 Neighbors Around Cayuga Lake Watershed Mini-Conference II/Cayuga Lake

Watershed RPP Public Forum I
• 1999 Intermunicipal Organization Water Quality Issues Identification
• 2000 Cayuga Lake Draft Preliminary Watershed Characterization, RPP Public Forum

II
• 2001 Watershed Issues and Strategies, RPP Public Forum III
• 2001 Draft Restoration & Protection Plan Input, RPP Public Forum IV

1997 Finger Lakes-Lake Ontario Watershed Protection Alliance (FL-LOWPA)
Conference

NYS Department of Environmental Conservation staff facilitated a session at the Finger
Lakes - Lake Ontario Water Planning Alliance (FL-LOWPA) Conference on Visioning
for the Future of Cayuga Lake. Developing a vision meant to take a long-term, seventh
generation approach to looking at the watershed. The objective was to get people to share
their view of what the watershed should be in the future; the overall goal or vision. The
process used to develop this vision included: an overview of the Ecosystem Approach to
Watershed Management; individual time to brainstorm elements of the vision; round
robin responses from the participants; an opportunity to clarify, combine and evaluate
responses, developing the vision (vision statement); determining next steps; and a process
check.

Since time was limited and there were over fifty people participating, the process ended
at the "clarify, combine and evaluate responses" step, and no vision statement was
developed. The combined, clarified categories for developing the vision were completed
and are as follows:
• land use planning
• quality of water/natural resources
• fisheries/habitat
• environmentally aware and responsible public
• quality of life
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• effective, inclusive community decision-making
• quantity of water
• economic revitalization and sustainability
• cultural diversity

All the above categories were to be included in some manner in a future vision statement
for the Cayuga Lake Watershed.

Neighbors Around Cayuga Lake Watershed Mini-Conference I

Building on the information and the process used at the FL-LOWPA Conference, further
visioning was done at the first Neighbors Around Cayuga Lake Watershed Mini-
conference held at Cayuga Nature Center in 1997. This was a gathering of over 100
individuals who had interests in the Cayuga Lake Watershed either as property owners,
businesses, agencies and organizations, and/or other interested parties.

Groups worked through a visioning process that resulted in several proposed vision
statements and at least, components of a vision statement. Many of the mini-conference
attendees had not participated in the visioning session at the FL-LOWPA conference and
required time to discuss the future of the watershed. Proposed draft vision statements and
components for visions included:
"Create a long-term dynamic vision through a continuing process of public involvement
that guides
-land use planning
-public education and involvement
-environmental management decisions
-economic development
on a cooperative, intermunicipal basis throughout the watershed; in order to protect and
enhance the natural, social, cultural and economic environments of the Cayuga Lake
Watershed on a sustainable basis."

"We seek:
A lake as aesthetic resource for mental and spiritual health; cohesive and consistent land
use planning and management; individually and politically healthy watershed ecosystem;
public awareness education; access to lake; awareness of impact of watershed on lake
ecosystem; environmentally sensitive commercial and agricultural operations."

Other Vision components
-Water quality standards
-Safe drinking water
-Educated public
-Protected "viewsheds"
-Waste water management
-Positive tax incentives to preserve water quality
-Tourism and other economic development
-Organizing effort to deal with lake issues (education, communication, and collaboration)
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-Support for multiple uses of lake (supply, recreation, access, agriculture, etc.)
-Public awareness and involvement
-Zero impact from new development on water quality
-Maintain and improve the quality of life in the watershed (economic, environmental,
social)

Cayuga Lake Watershed Network Stakeholders Survey

During the fall of 1998, a phone and written survey was conducted at the request of the
Cayuga Lake Watershed Network and funded by FL-LOWPA, to determine what issues
were of importance to a variety of stake holders in the Cayuga Lake watershed. The
survey was undertaken, in order to discover priorities and concerns of the various
constituencies and geographic areas within the watershed. Approximately 300
individuals, in a weighted sample answered questions from the perspective of the entity
they were representing and then as individuals. The most relevant issues concerning the
watershed as identified by watershed stakeholders in rank order were:

Responding as Representatives
1) Water quality
2) Public Health Issues
3) Land Use and Development
4) Tourism
5) Preservation of Open Space
6) Invasive Plants and animals
7) Economic Development
8) Access to the lake
9) Lake water levels
10) Motorized recreational vehicles
11) Recreational activities

Responding as Individuals
1) Water quality
2) Public Health Issues
3) Preservation of Open Space
4) Land use and development
5) Invasive plants and animals
6) Economic development
7) Tourism
8) Access to the lake
9) Lake water levels
10) Motorized recreational vehicles
11) Recreational activities

Neighbors Around Cayuga Lake Mini-Conference II/Cayuga Lake Watershed
Management Plan Project Public Forum I
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As part of the Neighbors Around Cayuga Lake Mini-Conference II, held in November
1998, Cayuga Lake Watershed residents participated in a session to provide input on the
Cayuga Lake Watershed Management Plan and planning process. Participants were
provided with information from a panel representing the Town of Ledyard, Central New
York Regional Planning and Development Board, Genesee/Finger Lakes Regional
Planning Council, and the Cayuga Lakes Watershed Network about the Cayuga Lake
Watershed Management Plan project, timeline, process, and partners. Written materials
about the management plan and process were also provided to participants.

In small groups, participants were asked to individually identify and write down any (and
all) issues, concerns, interests and passions they had regarding the Cayuga Lake
Watershed. They were then asked to identify their top three issues. Participants shared
their issues/interests within their small groups until all issues were recorded. Only unique
issues were recorded and all issues, concerns, interests and passions were recorded even
if not identified as a top three on a persons list (the overall group list was exhaustive of
all individual lists in group). Since only unique issues were recorded, the subtle
differences of wording or meaning were not necessarily recorded. Forty-three watershed
residents provided input. Categories for responses were created post facto from all group
lists to assist in organizing responses and clarifying narrative.

The issues were not prioritized of ranked in any manner for each person had there own
concerns and interests, and the object of this session was to help identify issues in the
watershed so they could be addressed in the Cayuga Lake Watershed Characterization
and ultimately in the Management Plan. The public has many other opportunities
throughout the process to prioritize issues within the watershed; at future public
participation sessions, when reviewing drafts of the Characterization and Plan, and
locally within their municipality.

Issues identified by individuals at the Neighbors Around Cayuga Lake Watershed public
participation session as important to them:

Land Use Issues

A range of issues of concern surfaced in the area of land use including urban and rural
sprawl, unplanned development, changes in the natural environment (specifically
diminishing forests and wetlands), decrease in farm land, need for changes in land use
planning, and others. People suggested that there needs to be changes in the way planning
occurs for land use in the future. Specifically, of concern was: the need for model land
use planning; land use planning to protect the environment and the rural communities;
small municipalities needing help in planning; planning for open space, natural areas, and
habitat protection; concern that there be smart land use and growth control within the
watershed in the future; and that planning be based on science.

Water Management Issues
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A wide variety of issues focused on the actual management of water within the
watershed. These included everything from various water permitting processes and
agencies, to methods used to manage stormwater runoff. Specific named issues included:
concerns about water permitting processes looking individually (case by case) and not
cumulatively; the need for taking into account total daily maximums; there needs to be a
watershed view for permitting; urban and rural stormwater management; use of
traditional engineering methods instead of other methods for water management; the
limitation of the lake to dilute pollutants; issues over regulations that affect business and
individual property owners within the watershed; shoreline and riparian corridor
protection; implementation of best management practices for water management; and
watershed-wide regulation and enforcement.

Erosion and Siltation

Participants had concerns about erosion control in the Cayuga Lake tributaries. Siltation,
especially at the South end of Cayuga Lake was a big issue. Erosion associated with
stormwater runoff and the resulting sedimentation were identified as concerns in the
watershed. How issues of erosion, siltation, sedimentation and stormwater runoff were
addressed was also of concern to the public. Using traditional engineering methods only
and not looking holistically at these issues was much discussed. The need for other
methods to control erosion was of interest to participants.

IO Water Quality Issues Identification, March 1999

Part 1: Visioning

Participants were asked imagine that they return to the Cayuga Lake watershed after an
absence of 20 years.  The watershed management plan is in place. Each person was asked
to name three specific attributes of the lake or watershed (water quality related) that they
would like to see.  Responses were clustered into broad categories (human uses, lake
ecology, control of inputs, and tools).

Each respondent was asked to rank the issues as Priority 1, 2 or 3. The data summary
includes a total score for each comment based on the priorities.  Priority 1 was assigned 3
points, Priority 2, 2 points and Priority 3, 1 point.  These results are included in the
“weighted rank” column next to each specific comment.

From the rankings, it is clear that protection and improvement of the lake as a
recreational resource (swimming and aesthetic) and a source of high quality drinking
water are the highest priorities.  Public access to the lake is also a high priority.

Part 2: Specific Issues, Impairments, and Sources of Data
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As the second exercise, each of the four tables (southern lake and watershed, mid-lake
and watershed, northern lake and watershed, and lake-wide, watershed-wide) focused on
identifying specific water quality issues.  Guided by a facilitator at each table, the groups
created a matrix of sources of pollution, type of pollutant, water quality impacts, uses
affected, and any data sources for documentation.

Whenever possible, the group identified the specific location in the lake or watershed
where the pollution source was an issue.  Maps of the specific lake and watershed
segments were marked with numbered dots.  The numbers correspond to the numbered
responses presented in the tables.

The following series of tables records the specific responses provided during the meeting.
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Part 1: Visioning
Category Subcategory Weighted

Rank
Comment

11 Swimming at Stewart park in Ithaca
1 Clean safe swimming at the south end of the

lake
2 Swimming everywhere in Cayuga Lake

Swimming

17

3 Swimming at Stewart Park and other public
beaches

2 More recreational use available in watershedRecreation
4 2 Health condition of lake for recreation

15 Improved public access
2 Development of access with sensitivity to

fragile systems

Access

19
2 Unrestricted access for all recreational needs

(i.e. access to lake and minimal growth of
weeds)

3 Reduced algae blooms
3 Much less weed growth for all recreational uses
2 Increased post-storm transparency
2 Preservation of aesthetics/scenic beauty

Aesthetic

12

2 Aesthetic beauty of lake preserved, including
tranquility

2 Less noise from watercraftNoise
5 3 Noise pollution from jet skis for example

3 Excellent fishing opportunities
1 Pan fishing with public access (for children etc)

Human uses:
Recreational

(total 63
points)

Fishing
6

2 Fish at Fall Creek
19 High quality drinking water source
2 Less sediment in lake for municipal water use

Human uses:
Water supply
(total 23
points)

Drinking
water quality
23 2 Protection of public drinking water sources

3 Sustainable economics
2 Economic development: develop a plan to help

use the lake to improve the economy

Economics

7
2 Quality of life among agricultural and urban

sector

Human Uses:
Economics

(total 8 points)

Land
ownership 1

1 Native Americans don’t get control of 64000
acres around north end of Cayuga Lake
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Part 1: Visioning
Category Subcategory Weighted

Rank
Comment

5 Lake quality maintained as it is now, no
degradation

7 Improved water quality
1 Find no pollution in Cayuga Lake basin
2 Improved protection of ground and surface

water

Water Quality
(not specific
to any use)

18

3 Lake in near pristine condition
3 Natural resource for all
3 Clean water providing healthy watershed

dependent ecosystems and good human
drinking water

2 The ecosystem within the lake is healthy
2 Cleaner environment
1 Healthy lake for flora and fauna
2 The ecosystem within the lake is healthy
3 All tributaries healthy

Natural
resources

17

1 Beaver control
3 Reduce/eliminate the seaweed in the lake

2 Reduced algae and other weeds in the lake and
good fishing

Control of
weeds

7
2 Clean water and fewer weeds
2 Elimination of exotic species such as milfoil

and control of vegetation in general
Exotic species

3 1 No new non-native species and a noticeable
reduction in previously established ones

1 Re-appearance of the sturgeon in deep water
1 A healthy fishery and ecosystem
2 Salmon fishing in Salmon Creek

Lake Ecology

(total 50
points)

Fish
community

5 1 Fish spawning in Fall Creek and Cayuga Inlet
5 Preservation of open space (agriculture and

public lands)
3 Maintain scenic vistas via land use regulation,

planning
1 Aesthetics of more open areas for the general

public

Tools for
Preservation

(total 12
points)

Open space
and scenic
vistas

12

3 Significant tracts of open space in the full
variety of habitats are preserved, both in the
watershed and along the majority of the lake
shore.
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Part 1: Visioning
Category Subcategory Weighted

Rank
Comment

1 Flood control (water level management) to help
reduce erosion

1 Manage lake levels appropriately for
recreational use

2 Flood-prone areas are under better control

Water level
and flooding

7

3 Water supply systems improved to allow better
water level management

Regulation of
shoreline
construction 1

1 No further construction on the lake perimeter
and some buildings gone.

Implementatio
n funding   1

1 $ to implement plan

3 Controls on development
1 Better land management
2 Balanced management plan
1 Zoning and health laws enforced, septic

systems etc.

Management
and regulatory
tools

(total 17
points)

Land use
planning

8

1 Use of best management practices and land use
planning that considers and protects the
environment long-term

3 Properly running wastewater treatment plants
2 Programs for residual sewage
2 Municipal water system and sewer around the

lake
1 Control  of wastewater discharges from public

or private sources (no pathogens)
2 No lake-related industry potentially damaging

to the lake

Wastewater
management

11

1 Regional wastewater treatment programs
3 Agriculture thriving in the southern basin, with

reduced sediment and nutrients
1 Progress for agricultural runoff

Agricultural

5
1 Preservation of agricultural economy with

controlled erosion and sedimentation
3 Less sedimentation pollution of south end
2 Control erosion
3 Beach areas no longer eroded
1 Reduced sedimentation

Erosion and
sedimentation

11
2 Sediment control from runoff

Control of
Inputs

(total 28
points)

Nonpoint
sources  1

1 Lawn care, fertilizer, herbicides
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Part 2: Specific Water Quality Issues
Group 1: North basin, Northern watershed

SOURCE TYPE ISSUE USE DATA

(1) Nonpoint
source of TCE

Volatile organic
compound

Drinking water Drinking water County health
and DEC

(2) Water level
drawdown

Water level
management

Biotic habitat Habitat
alteration

DEC, DOT

(3)
Inadequately
treated
domestic
sewage

Nutrients,
bacteria,
oxygen demand

Smell and
bacteria

Aesthetic
Water supply

Bridgeport

(4) Canoga
Creek area

Sediment Turbidity Water supply Treatment plant
reports

(5) Agriculture
and residential
runoff

Nutrients in
water

Weeds, water
clarity

Boating,
drinking water

(6) Exotic
species (rudd
and zebra
mussel)

Transplanting Water quality
and filtration of
microorganisms

Food chain Dave McNeil at
Brockport

(7) Septic
systems

Nutrients,
bacteria,
oxygen demand

Water quality,
algae, aquatic
vegetation

Navigation Ray Oglesby

(8) Marinas Organic
chemicals
gas/oil etc.

Toxic
substances

Water quality
drinking
swimming

Visual
observation

(9) Stormwater
runoff

Road-side
ditches

Turbidity Water quality
drinking
swimming

Visual
observation
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Part 2: Specific Water Quality Issues
Group 2: Mid-lake, Mid-watershed

SOURCE TYPE ISSUE USE DATA

(1) Stewart
Park

Runoff from
Fall Creek

Water is filthy
and polluted

Swimming

(2) Sewage
treatment plant

Effluent
running to lake

Affects aquatic
life in streams

Aquatic life DEC

(3) North end Nutrients and
possibly
pathogens

Water fowl Drinking and
recreation

none

(4) Hog farms Nutrients
(nitrogen),
odors

Nutrient
loading and
aquifer

Recreation and
drinking water

none

(5) Building
marina

Scenic, safety More cars,
sewage

Neighboring
properties, cove

(6) Deans Cove
Stream

Sediment Sediment
loading

Recreation and
drinking

(7) Milfoil Introduction of
exotic species

Recreational
use, disruption
of ecosystem

Swimming,
boating

(8) Zebra
mussels

Introduction of
exotic species

Drinking water
intakes

Drinking water,
recreation

(9) Lamprey
eels

Depletion of
fish supply

Fish
community

Fishing,
recreation
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Part 2: Specific Water Quality Issues
Group 3: Southern Lake, Southern Watershed

SOURCE TYPE ISSUE USE DATA

(1) Rapid storm
runoff

Sediments and
nutrients

Lack of
transparency,
lack of
infiltration,
increased
sedimentation,
aesthetics
(smelly)

Swimming
Boating
Drinking
Fishing

USGS
Cornell LSC
Milliken

(2) Wastewater
treatment plants

Biochemical
oxygen
demand.
Phosphorus and
nitrogen,
pathogens

Algae blooms
Transparency
Weed growth

Fishing
Recreation
Drinking water

(3) Oil spills
(Jacksonville
leak, Fall Creek
and Inlet spills)

Petroleum
products

Ground and
surface water
quality,
ecosystem
degradation,
fish
productivity,
general
ecosystem
health

Fishing
Recreation
Drinking water

(4) Private
septic systems

Bacteria
Nutrients
Chemicals
Pathogens

Groundwater
pollution

Drinking water

(5) Abandoned
landfills
(Trumansburg
area, Cornell
low-level
radioactive,
etc.)

Heavy metals,
petroleum

Surface water
and
groundwater
(localized in
watershed),
wildlife

Drinking water
General water
quality,
Environmental
health

(6) Lawn and
garden overuse
of pesticides
and fertilizers

Pesticides and
fertilizers

Water quality
Turbidity
Wildlife

Drinking water
Recreation
Wildlife
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Part 2: Specific Water Quality Issues
Group 4: Lake-wide, Watershed -Wide

SOURCE TYPE ISSUE USE DATA

(1) Sediment
streams and
agricultural
runoff (south
end)

Nutrients
Pathogens
Pesticides
Sediment./ fill-
in

Degraded water
quality
Clarity decrease

Recreational
use
Human health
Drinking water
Fishing

USGS
Health depts.

(2) Treatment
plant

Phosphorus
Nitrogen
Metals
Coliform
Giardia and
Cryptosporidia
Viruses
Pathogens

Drinking water
source
Recreational
use
Metals in fish

Drinking
Swimming
Recreational
use

Special project
(Coliform data
not that great)
Treatment plant
(age and
efficiency)

(3) Lake level Erosion and
sedimentation
Inundated
septics
Water supply
systems
Salt water
Concentrate
contaminants
Mosquitoes

Increased
turbidity
Affect water
supply issues
(including algae
due to septics)
Recreational
use
Access to
homes

Recreation
Navigation
Drinking water
Fish population

Canal Corp
Citizens around
the lake

(4) Camps in
floodway with
unregulated
septic systems

Pathogens
Nitrogen
Phosphorus
Coliform

Similar to
wastewater
treatment plants

Swimming
Boating
Drinking water
Public health
Insects

Cayuga County
DOH
Other health
departments?
Smaller
political
subdivisions
(code
enforcement
people?)

(5) Commercial
and residential
development
around the lake

Runoff
Impervious
surfaces
Infrastructure
(bring in water
and sewer)
Erosion

Degraded water
quality in lake
Loss of natural
infiltration
Loss of open
space

Open space
Lack of public
access
Increased noise
pollution
General water
quality
Decreased

Building
permits
Zoning boards
Home Builders
Associations
Remote sensing
Aerial photos
(historical)
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agriculture

Cayuga Lake Preliminary Watershed Characterization/Cayuga Lake Watershed
Management Plan Project Public Forum II

Public participation meetings were held in January and early February 2000 (see
announcement below). 155 people attended the meetings to discuss the Draft Cayuga
Lake Watershed Preliminary Watershed Characterization and anything else relating to the
watershed.
January 11, 2000 - Mynderse Academy, Troy Street, Seneca Falls
January 13, 2000 - Southern Cayuga High School, Rt. 34B, Poplar Ridge
January 19, 2000 - Boynton Middle School, N. Cayuga St., Ithaca

Forum Comments and Response Document (see
http://www.gflrpc.org/caycharcomments.htm)

Public Forum III

The management planning process continued with public meetings to discuss strategies
for addressing watershed issues. The meetings took place at four locations around the
watershed in February 2001.  The following are the dates and locations of the forums
with the notes from the small breakout groups:

February 6 : Seneca Falls at Mynderse Academy

Small Group I
Additional dollars for Environmental Protection Fund
Support agriculture so they can remain viable as they protect water quality
More education – especially youth programs through schools, 4-H, etc..
Voluntary incentive based programs
Beef up funding, ID funding
Information on what has worked

Tax incentives to develop along sewer lines

Small Group II
On-site waste water treatment

Sewers?
Inspections?

Runoff
Pesticides
Sediment

Cooperation with agricultural interests

Small Group III
Need to know more about water resources & existing efforts
Need more focus (in the plan) on preventing industrial pollution
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Need to help agriculture by not placing additional financial burdens
Failed septics in Fayette
Salt on roads in Seneca Falls and State highways
Need education & pick-up on household hazardous waste
Education & work on point and non-point source problems
Abandoned wells

Small Group IV
Concerns

Canal corridor and the Town of Tyre
Seneca Meadows
Natural springs – who tests if at all?
Septic tanks (Canoga?)
Where does septic tank pumping go?
Ground water flow / contaminant possibilities

What can we do?
Get more people involved!
Education – link public health
Press releases to daily newspaper
Advantages pointed out to be involved
Link from newspapers to IO website
Focus on youth education

Small Group V
What Communities Are Doing!

Springport – sewer system on shore
Cayuga County – septic system inspection & new sewer approval

Examples: models?
Casanovia has a citizens advisory board

Good rep work with zoning and town board
Rochester is buying parts of the watershed to conservation

Work with the local Land Trust – conservation easements
What could be done?

Education via Town/ Village/ school newsletters
Hedge rows help prevent soil loss (both ag and residential)

Hedge row trimmer is bought by SWCD and shared with farmers
Road ditch detention basins and wetlands

Focus on Education
Education is where people are – malls, schools, churches

City of Syracuse sewage sludge is spread on Cayuga Lake Watershed (out or region
sludge is brought into watershed)

February 8 : Poplar Ridge at South Cayuga High School

Small Group I
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Our concerns are
Transport mechanisms: sediment
Cayuga –Seneca canal as part of the NY (Cayuga) watershed
Falling property values for homes near factory farms
What are we doing to help farmers improve manure & chemical use practices
What are the water safety implications of liquid manure, both for surface run-off

& filtration as well as for air quality from spraying
How much atrazine & roundup is in our water
Manure slurries, (lakes) are unlined, concern about run-off, overflows into creeks
What about notification of pesticide application for surrounding property owners/

families
Can Cayuga County get a permanent site for receiving household hazardous

waste?
Aurelius situation in a concern – the chemical contamination from industry? How

concerned should I be about frequency of testing, buried barrels of
chemicals, etc..

Golf course use of herbicides, pesticides, fertilizers. Over use of these chemicals
is a concern. Also, homeowners discarding of chemical wastes –
unregulated, undetected

Well water located near to factory farm operations, contamination from high-
pressure spraying of manure, spills that aren’t properly cleaned-up, well
water that gets contaminated. Need a well testing program county-wide

Small Group II
Concerns

Lack of awareness
Fall Creek watershed etc.. separate projects
Hesitancy to tackle the hard problems. Afraid of pointing fingers

Grade-school environmental education
No deep pocket – big municipality
Citizen activism
Lots of info available

Proactive planning on water quality Issues the long-term view
Represent IO participation by land area rather than name of municipality. 600/700 sounds
better that 31/50

Small Group III
Concerns

Agriculture
Education
Increasing size

Septic systems
Cayuga county inspects septic systems

6 years too long
Tompkins County starting program

Sewer treatment plants
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Ideas
Monitoring / inspection for septic systems
Education of

Waste disposal on land from
Septic tanks
Animal waste

Importance of implementation of plan
To gain funding

Private well testing

Small Group IV
Farming

Manure spreading
Lagoons

blue clay?
Should follow BMPs
Re-examination of regulations
Waste (manure) management

Limitation/elimination/mitigation of liquid manure
Pesticides/herbicides
Timing of fertilization

Deep plowing
Irrigation

Dry creeks
Issues of scale
Dairy operations

Riparian buffers
Pathogens

New/enforcement of regulations
Water quality

Well testing
surface and ground water

Wildlife decrease?
monitoring – bird survey

Ditches
Erosion
Human safety
Loss of buffers/ ag runoff

Paving issues
Pesticide use

Sedimentation (loading)
Septic Systems

Testing
Costs
Lakeside systems
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Small Group V
What is your community doing?

Springport
Sewers
Scrubbers

Aurora
Waste water treatment

Models
Fall Creek training programs

Volunteer monitoring
Agriculture

Best management practices
Needed

Education
Sewer systems around the lake (i.e. Genoa – no waste water treatment plant)

What IO can do?
Respond to requests from individuals

Develop funding
Get through paperwork

Back up community groups

Small Group VI
Concerns

Water quality
Drinking water

Animal manures
Agricultural practices
Need accurate facts & information
Questions about lakeshore property septic tanks ( requirements, etc..)
Municipal waste water overflow

What can be done?
More education/public awareness
Education about agricultural practices
Education of farmers about what the public is thinking
Working together
Homeowner practices
Economic feasibility of making changes
Fixes are expensive – solutions have huge costs
Unknown solution – need to think creatively

Small Group VII
Concerns

Spreading of liquid manure (Salmon Creek)
Contaminated wells (i.e. Genoa, Venice Ctr)

Streambank erosion
Chemical pollution in aquifer (Aurelius, Springport)
Organizational structure & purpose (IO/CLWN)
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Spreading manure on frozen fields
Not all municipalities involved
Lack of funding (e.g. for monitoring, incentives)

Strategies to protect water
Personal incentives – good/responsible neighbors
Financial incentives
Monitoring (water quality, BMPs)

How can the IO help
Education (presentations, handouts)
Organize/sponsor surveys/ inventories
Identify major priorities for action
Re-evaluate problems within the watershed on an annual basis

Small Group VIII
Role of Watershed Steward
Ag runoff

Quantify locally
Monitoring
Enacting legislation – put teeth in BMPs

Wetlands conservation
Incentives ($)
Awareness

Education – heightens awareness
Roadbank erosion
Re-establishing hedge rows

Using natural resources to attract tourists
Zoning in floodplains
Cayuga County’s septic system inspection program is a success
Public involvement
Perennial streams are drying up

February 12 : Interlaken at Interlaken Baptist Church

Small Group I
What is being done locally:

SWCD are perceived (are) the only ones doing anything.
How did it start
Need education

"Not a problem, why bother?"
Need varied methods

Newspaper (Pennysaver)
More "Lakefests"

It is tough

Small Group II
Actions
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Citizen participation
Education Programs
Working with youth through schools & other groups
Schools as partners
Teacher workshops
Citizens (volunteers) into schools w/ watershed lessons
Education about agriculture practices for "neighbors"

Small Group III
Issues, Concerns or Questions

Siltation & sedimentation
South end
from tributaries

Swimming in the Lake(s)
Roadside ditches – cleaning in Spring
Algae/ aquatic vegetation
Odors

animal manures
chemical fertilizers

Private septic systems on lake
Chemicals from vineyards runoff
Ithaca wastewater treatment plant expansion
Cornell Expertise incorporated into the management plan (needs coordination)
Data sharing from around the watershed
Zebra mussels & other exotics

Small Group IV
What would you like to see done or do?

Monitoring of run-off & see the outcomes/ interpretation
Erosion control by local government
SC lend name & public support – increase public awareness
Public water supply
Working with Farm Bureau & local farmers to use "watershed friendly" BMPs
Homeowner education about using septic systems & water quality practices

Challenge:
Year-round & seasonal property owners are a diverse community with many

interests
Large watershed

Small Group V
General Concerns

Increase in the amount of weeds in the lake
What is the cause- Nutrients?

Drinking water from Cayuga Lake
Paying property taxes – not getting services
Quality of info on quality of the water

Availability of water
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What can be done?
Education – drinking water filtration
Municipalities
Help pay for testing & improving septic systems

i.e. tax credit
spot checking mouth of each creek/river to track non-point sources

Small Group IV
Issues

Agriculture
Development / random?
Lakeshore septic systems
Groundwater quality
Preserve quality- aesthetics – development
Roadside ditches

Channel water
Erosion

Old habits!
Extremists – counterproductive

Opportunities
IO-education and cooperation
Show benefits

Examples
No-till farming

Need: Tools
Information – popular science writer for executive summary
Homeowners – informative brochures.

February 14 : Ithaca at Boynton Middle School

What is your community doing?
Monitor stream bank erosion (Caroline)
Newfield hooking up to waterline
What can be done to hook up to sewer line (Newfield)
High cost of new septic systems

Not enough room
Poor drainage

Small scale waste water treatment (can be done)
Pump out on septics – seems to be all going into the lake

Tompkins County Water Resources Council
Water quality strategy
Working with watershed groups
Fall Creek WS Group/committee
Caroline group
Actual membership/ establish assoc membership
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Aquifer study
Grants committee

Waste Water Treatment Plant (IAWWF)
25 mil Improvement Plan
Newfield should contact com.

Testing OK landfill
Now need to clean up

What would you like to see happening in the RPP?
Labeling of streets and sewers – Keep Out Materials
In 3 years Ithaca needs a plan to deal with Phase II regulations
Steward Program (relates to a.)
Ice Ban – heavy in BOD,

Nutrients
Need a print-out/ fact sheet

Ground water education
When to worry
Measures to avoid problems

People need to buy into process
Outreach
Well drillers Assoc
Home owner / builders Assoc

Ag must increase livestock/acres but this can work against water quality
Houses with septic systems 30’ from creeks
Mines & wells can effect aquifers
How aquifers are being used & how are they effected
Clean up some of the polluted sites NOW
Give guidelines and inform about what individuals can do
Ithaca Falls – site needs to be cleaned up because of lead contamination
Road side ditching

Education
Hydroseeding

Make polluters pay. There are laws already – enforce them!
Devote money for enforcement

Rift between municipalities and citizens
Lake Source Cooling

Reactive P seems high in relation to ambient water
Seems to be creating algae problems
Will there be a threshold?

Recognition of nutrient management
Establish benchmarks

Educate on benchmarks
RPP should include benchmarks

Objective of management plan
Prioritize where limited resources should go

LBs of P thru AES Cayuga
Antibiotics in water



B-23

Are we monitoring / testing the right tributaries
How to handle political barriers
The problem with cost benefit analysis

Look at benefits
Aquifer recharge & projections

Education on what



Appendix C
Cayuga Lake Preliminary Watershed Characterization
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Findings of the Cayuga Lake Preliminary Watershed Characterization

Cayuga Lake has a rich history of research activities. Physical, chemical, and biological
conditions of the lake and its tributary streams have been investigated for decades. The
lake and its watershed remain the focus of several long-term monitoring initiatives.
However, several important data gaps remain.

Cayuga Lake’s water quality is generally very good. The lake is a valued and visible
resource, serving as a public water supply and focal point for recreation. The fish
community is diverse and productive. Overall, the tributary streams exhibit moderate to
high water quality and habitat conditions that support a balanced biological community.

Despite the general conclusion that water quality of the lake and its tributary streams is
high, a number of specific areas of concern are evident. These are summarized below,
along with a discussion of additional data needed to identify specific priority areas and
define effective remedial strategies.

Fertilizers and pesticides have been detected in both tributary streams and the lake.
Recent data provide direct evidence of chemical loss from the landscape and transport to
the lake. Almost half of the land in the watershed is in active agriculture, and this land
use contributes nitrate-nitrogen and pesticides (most notably, herbicides used in corn
cultivation) to the lake. Using analytical methods with low detection limits, scientists
from USGS and NYSDEC have documented trace concentrations of pesticides in the
streams and lake. The chemicals are present at levels far below ambient water quality
standards or guidelines based on toxicology and risk assessment. No exceedances of
standards or guidelines developed to protect human health and the environment have
been detected.
• Data Needs: Pesticides and Nitrates

Long-term effects of exposure to trace concentrations of many of these chemicals are
unknown. It is important to continue to track these chemicals in all components of the
ecosystem: water column, sediments, and throughout the food web.

Additional monitoring of pesticides in streams draining mixed land uses (agricultural
and residential) is needed to further our understanding of the sources, fate, and
significance of these chemicals. Stream monitoring must be designed to reflect the
hydrologic cycle, the agricultural cycle, and the mix of land use and geology in the
subwatersheds.

The potential for agricultural chemicals to be adsorbed to sediment particles and
transported to the lake has not been fully assessed. Limited testing of lake sediments
has not detected agricultural residues. However, testing has not been conducted in
depositional areas of streams draining agricultural watersheds, nor in the lake at the
mouths of tributaries.

Groundwater concentrations of pesticides and nitrates are not well documented.
Since much of the watershed relies on groundwater, this data gap is significant.
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Sediment is a significant water quality, habitat, and use impairment issue, particularly in
the southern tributaries and southern Cayuga Lake. Destruction and fill of the extensive
wetland areas in southern Cayuga Lake in the early 1900s has exacerbated this problem
by removing a natural filtration process that captured sediment before it flowed into the
lake. In the southern tributaries, the primary source of sediment appears to be streambank
erosion, not runoff from construction sites or cultivated fields. The primary sources of
sediment in other tributaries are not known and may differ based on land use and
geology.
• Data Needs: Sediment

Before and after monitoring is lacking on tributaries where remedial measures such
as streambank stabilization or stormwater controls has been implemented.
Monitoring should occur over a range of hydrologic conditions, particularly high
flow events.

Heavy metals are present in at elevated concentrations in sediments of Fall Creek and
nearshore areas of southern Cayuga Lake. Heavy metals may enter the aquatic system
from industrial discharges, stormwater runoff, or atmospheric deposition.

• Data Needs: Heavy Metals and Stormwater Quality
The quality of urban stormwater has not been assessed in the Cayuga Lake
watershed. The concentration of heavy metals, phosphorus, sediment, petroleum
compounds, and pathogens in stormwater is not characterized; moreover, the
significance of this source in relation to other sources is not known.

There are no recent data characterizing chemical quality of precipitation (wetfall and
dry fall) in the basin. This is important for load calculations as well as for general
surveillance of acid precipitation.

Additional sampling of tributary sediment in subwatersheds and stream reaches with
different mixes of land use might help identify factors contributing to the presence
and concentration of heavy metals.

Phosphorus is the limiting nutrient for algal growth in Cayuga Lake as it is for most
inland lakes in the Northeast. Recent monitoring data confirm that Cayuga Lake is
mesotrophic, with moderate levels of primary productivity. However, the shallow areas at
the northern and southern ends of the lake exhibit higher levels of phosphorus and
productivity. Both of these segments are listed by New York State as priority areas,
indicating water quality concerns. Phosphorus sources include the two wastewater
treatment plants discharging to the southern lake basin and runoff from residential and
agricultural areas. Septic systems are considered by NYSDEC to be significant sources of
phosphorus to the northern segment.

• Data Needs: Phosphorus
Annual monitoring of a limited suite of limnological parameters will provide a basis
for long-term trend analysis. These parameters include total phosphorus, soluble
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reactive phosphorus, total soluble phosphorus, dissolved oxygen profiles, chlorophyll
a, Secchi disk transparency, and turbidity.

Biological parameters can provide information regarding trends as well. Species
composition and abundance of the macroinvertebrate community (aquatic insects and
worms found in the stream bed) of the tributary streams can be used to indicate water
quality conditions and assess site-specific impacts of point and nonpoint discharges.
Sampling tributaries in various geologic and land use settings can identify areas
where the biological community is stressed.

A mathematical model would provide a tool for linking the inputs from the tributaries
to the lake’s water quality response.

Exotic species. Because of its connections to the Great Lakes through the Seneca River,
Cayuga Lake is vulnerable to invasion by nonindigenous species of plants and animals.
There have been a number of exotic species invading Cayuga Lake over the years. Three
recent invaders are a focus of special concern due to their potential to alter the food web.
These organisms are the zebra and quagga mussel (Dreissena polymorpha and Dreissena
bugensis) and a predatory cladoceran zooplankton (Cercopagis pengoi). The macrophyte
Eurasian water milfoil (Myriophyllum spicatum) is another introduced species that has,
until recently, been a nuisance in Cayuga Lake.

• Data Needs: Exotic Organisms
The impacts of exotic organisms on the food web and ecology of Cayuga Lake will be
an important area of research. The macrophyte data illustrate the need for long-term
monitoring to differentiate trends from year-to-year variability.

Pathogens and indicators. The presence of pathogenic microorganisms in the lake and
its tributary streams is a potential area of concern. Pathogens originate from untreated or
inadequately treated human sewage and wild and domestic animal waste. Human
exposure to pathogens can occur from direct contact with or ingestion of contaminated
waters. The potential presence and abundance of pathogenic microorganisms is assayed
using indicator organisms such as coliform bacteria.

• Data Needs: Pathogens and Indicators
Measurements of pathogens and indicator organisms in Cayuga Lake are very
limited. Storm event monitoring in the lake and streams could help define the
importance of urban runoff as a source of pathogens. The importance of waterfowl as
a source of microorganisms is not known.

Based on generalized geology and soils maps, there are large areas of the watershed
with severe constraints to on-site wastewater disposal systems (septic systems). There
has been no watershed-wide effort to characterize the performance of these
individual systems and how leachate from septic systems contributes to nitrate,
phosphorus, and pathogen levels. The experience of Cayuga County, which has a
comprehensive inspection program, could serve as a guide.
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Impacts of non-permitted, pre-permitted or unenforced uses

• Data Needs: Sources
Additional field work could provide useful information on pre-permit and unpermitted
underground storage tank sites, waste sites, junk yards and dumps, mines and wells.
There is a need for better and more accurate recreational data including the impact
of boating and fishing on water quality.

Floodplain delineation, management and mitigation. Water level management and
flooding are important issues. The loss of wetlands and increase in impervious areas have
altered the natural hydrology.

Impacts of Cornell Lake Source Cooling. The return of noncontact cooling water to
southern Cayuga Lake by Cornell University’s Lake Source Cooling (LSC) facility has
been an issue of concern to the community. The LSC system will not add chemicals to
Cayuga Lake. However, during the period of thermal stratification, the transfer of slightly
warmed water from deep in the lake to the shallow southern basin will also transfer
dissolved and suspended substances. The potential ecological significance of this load
depends on concentration gradients between the upper and lower waters; the mass of
material transferred, and impacts of these substances on lake ecology and suitability for
human use. The most significant potential environmental impact of LSC on the Cayuga
Lake ecosystem hinges on the amounts and chemical forms of phosphorus transferred to
the upper waters.

The environmental impact assessment and permitting of the LSC project included an
extensive program of monitoring and analysis of the magnitude and implications of the
phosphorus transfer. Data collected since the project came on line in July 2000 support
the finding of no significant impact. Monitoring will continue. Because of the
uncertainties associated with this innovative project and the current water quality
conditions of southern Cayuga Lake, the LSC permit has detailed requirements for
monitoring and assessment.  There are “reopener” clauses in the 5-year permit requiring
Cornell to take action if the LSC return flow causes water quality degradation.
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Cayuga Lake Watershed
Issues Prioritization

Please discuss Cayuga Lake Watershed Issues Prioritization with your municipal board.  Each
Intermunicipal Organization representative has a total of 15 points, which can be used in any combination
to rank the following items:

Use Concerns

__Access to the lake
__Aesthetics/scenic beauty/viewsheds
__Lake water levels
__Water quantity
__Fisheries
__Swimming
__Drinking water
__Invasive/exotic plants and animals
__Sewage smell and bacteria
__Weed growth
__Algae blooms
__Groundwater and groundwater/surface water

interaction
__Other – specify________________

Environmental Threats

__Development (including urban/rural sprawl,
shoreline development)

__Natural areas (including loss of open space,
diminishing natural habitat

__Shoreline and riparian corridor degradation
__Sediment loading (including siltation and

streambank/roadbank erosion
__Nutrient loading
__Heavy metals
__Organics (including pesticides and chemical

and petroleum storage systems)
__Pathogens & viruses (including coliform,

giardia and cryptosporidia)
__Thermal loading
__Land fills, dumps and hazardous spills and

materials
__Agriculture sources of contamination

__Industry (including material stockpiles,
transport and transfer stations, wells,
mines and industrial processes)

__Commercial sources of contamination
__Municipal sources of contamination (including

road deicing material)
__Residential lawn care and household

hazardous waste
__Stormwater runoff (including impervious

surfaces and roadside ditches)
__Waste water and waste water treatment plants
__On-site septic
__Motorized recreational vehicles (including

noise)
__Habitat protection
__Other – specify________________

Management Issues

__Economic revitalization and sustainability
__Tourism and other economic development
__Comprehensive planning (vs. short-term, site

specific planning)
__Funding
__Sampling and monitoring (tributaries and

lake)
__Modeling (loading)
__Water quality standards
__Municipal resources (including expertise,

time, funding)
__Enforcement of existing law
__Indian land claims
__Permitting process
__Regulations – give example______
__Infrastructure (public sewer and water)
__Watershed Education
__Other – specify________________

Municipality:______________________________________________________________

Representative:____________________________________________________________
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Description and Resources - Prioritized Issues

Agriculture sources of contamination - Refer to the Cayuga Lake Preliminary
Watershed Characterization Sections 3.12 and 4.3.2, Chapter 6 of the Cayuga Lake
Preliminary Watershed Characterization Executive Summary pages 13 and 18, and the
RPP Agricultural Practices section.

Comprehensive planning (vs. short-term, site specific planning) – long-term regional or
watershed-wide comprehensive planning.   Refer to the draft Cayuga Lake Watershed
Restoration & Protection Plan Regulatory Management section.

Development (including urban/rural sprawl, shoreline development) – Residential,
commercial, and industrial development. Refer to the RPP Stormwater Management and
Erosion Control and Regulatory Management sections.

Drinking water – Cayuga Lake is a drinking water supply and many communities and
individuals in the Cayuga Lake Watershed use a groundwater drinking supply. There are
many issues associated with the drinking water supply in the Watershed. For more
information refer to the Cayuga Lake Preliminary Watershed Characterization Sections
2.7, 2.8, 4.3.2, 4.3.4 and Chapters 3 and 6, the Cayuga Lake Preliminary Watershed
Characterization Executive Summary pages 4, 6, 7, 10-13, and 18-20, the RPP Water
Quality Status, Water Quality Issues and Areas of Concern section, and the initial finding
of the Cayuga Lake Watershed Source Water Assessment Program (NYSDOH, April
2001).

Economic revitalization and sustainability - the Preliminary Watershed
Characterization and the draft RPP deal with this through identification, strategies and
recommendations to increasing water quality.

Education - education has been and must continue to be a focus of the draft RPP and
other organizations and processes in the watershed.  Refer to the draft RPP Public
Participation and Education sections.

Infrastructure – including public sewer and water and its relation to land use,
development, water quality and long-range planning.

Nutrient loading – Referring mainly to phosphorus and nitrogen. Refer to the Cayuga
Lake Preliminary Watershed Characterization Sections 4.3.2.2 and Chapter 6, the
Cayuga Lake Preliminary Watershed Characterization Executive Summary page 7, and
the draft RPP Water Quality Status, Water Quality Issues and Areas of Concern section.

On-site wastewater systems - Refer to the Cayuga Lake Preliminary Watershed
Characterization Section 3.13 and Chapter 6, the Cayuga Lake Preliminary Watershed
Characterization Executive Summary page 19, and draft RPP Wastewater Systems
Management section.
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Sewage smell and bacteria – Most of the Watershed uses on-site systems.  When
properly designed, on-site systems adequately reduce phosphorus and pathogens
to levels that are protective of public health and the environment.  Siting, design,
installation, operation, and maintenance must be focused on reducing the
environmental impact of the release. To avoid contamination of drinking water
systems and other problems, soil absorption systems must be situated at
prescribed distances from wells, surface waters, springs, and property boundaries. 

The more densely populated areas of the watershed are on sewer systems with
sewage treatment plants (STPs), the discharge of which are permitted through the
NYSDEC. While STP performance has improved in recent years, they still
account for fairly high percent of phosphorus loading. Additional improvements
to reduce phosphorus loading to the southern basin are underway. For more
information refer to the Cayuga Lake Preliminary Watershed Characterization
Sections 3.11 and 4.2.4 and Chapter 6 or the Cayuga Lake Preliminary Watershed
Characterization Executive Summary pages 12 and 13.

Pathogens & viruses – Pathogens (disease causing microorganisms) originate
from untreated or inadequately treated human sewage and wild and domestic
animal waste. Refer to the Cayuga Lake Preliminary Watershed Characterization
Sections 3.11, 3.12, 3.13 and 4.3.3.7 and Chapter 6 or the Cayuga Lake
Preliminary Watershed Characterization Executive Summary pages 18 and 20.

See also Nutrient Loading

Sediment loading (including siltation and streambank/roadbank erosion) – This is the
water quality issue of greatest concern in the Cayuga Lake Watershed.  Some of the
sediment loading in the Watershed is natural, much of which however, is related to land
use (e.g. devegetation (especially along streams), grazing, development activity, road
ditch development and maintenance, and stormwater along impervious services). The
sediment from erosion is notable both from the sediment itself and the potential sources
of contamination locked up within the sediment.  Refer to the RPP Stormwater
Management and Erosion Control section.

Stormwater runoff (including impervious surfaces and roadside ditches) – which carries
many nonpoint source pollutants. Refer to the Cayuga Lake Preliminary Watershed
Characterization 3.1, 3.2, 3.4 and 3.12 and Chapter 6, the Cayuga Lake Preliminary
Watershed Characterization Executive Summary pages 10, 11, 18-20, and the RPP
Stormwater Management and Erosion Control section.

Tourism and other economic development – Tourism account for a large portion of the
economic activity in the Finger Lakes Region. Refer to the Cayuga Lake Preliminary
Watershed Characterization Section 2.13 or the Cayuga Lake Preliminary Watershed
Characterization Executive Summary page 14.

Waste water and wastewater treatment plants
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Sewage smell and bacteria – Most of the Watershed uses on-site systems with
many of the more densely populated areas on sewer systems with sewage
treatment plants (STPs) the discharge of which are permitted through the
NYSDEC. While the loading of the Lake and tributaries by this discharge has
declined in recent years, STPs still account for fairly high percent of loading. For
more information refer to the Cayuga Lake Preliminary Watershed
Characterization Sections 3.11 and 4.2.4 and Chapter 6 or the Cayuga Lake
Preliminary Watershed Characterization Executive Summary pages 12 and 13
and the Wastewater Management section of the RPP.

Pathogens & viruses – Pathogens (disease causing microorganisms) originate
from untreated or inadequately treated human sewage and wild and domestic
animal waste. Refer to the Cayuga Lake Preliminary Watershed Characterization
Sections 3.11, 3.12, 3.13 and 4.3.3.7 and Chapter 6 or the Cayuga Lake
Preliminary Watershed Characterization Executive Summary pages 18 and 20.

See also Nutrient Loading

See also RPP Wastewater Systems Management

Water quantity – Cayuga Lake provides for many uses which includes its highest use as
a drinking water supply.  Refer to the ranked list of water quality issues provided in the
Water Quality Issues section of Chapter II.

Water quality standards - Refer to the Cayuga Lake Preliminary Watershed
Characterization Section 4.3.4.
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Road Deicing Material & Storage

These include the use of herbicides in highway rights-of-ways, road salt, road salt anti-
caking additives, road salt anticorrosives, and automotive wastes. Sources of
contamination in road drainage include wet and dry deposition, soil erosion, street dirt
and litter, and animal waste. Rainwater falling on paved surfaces may become
contaminated with nutrients, metals, oils and grease, salts and volatile organic
compounds that have accumulated there. Numerous studies have shown that metal (lead,
copper, cadmium) loadings from paved surfaces are significant pollution sources.
Pollution from bridge maintenance is compounded by the fact that, since bridges are
generally located over surface-water bodies, there is little opportunity for pollution
attenuation to take place before runoff washes into water.

Groundwater and surface water contamination from road deicing application and storage
occurs when the salt dissolves in precipitation and either infiltrates though topsoil into the
water table or runs off into surface water. This can effect water quality including
elevation of chloride levels. Municipal road maintenance and deicing storage operations
include storage and spreading. Important storage considerations include type of material,
and type of storage. Most of the material used in the watershed is sand and salt. However,
some municipalities use other materials such as cinders, IceBan, and calcium chloride. In
the Cayuga Lake Watershed 58% (29) of deicing material is stored in enclosed facilities.
The rest (42%, 21) is stored in the open. Sixty-two percent (31) of deicing material is
stored on concrete, asphalt, shale or pavement. The rest (38%, 19) is stored on the
ground. Important spreading considerations include ingredient ratio, amount per road
mile, and total amount per season, and total road miles. The average total amount of
deicing material spread in the Cayuga Lake Watershed exceeds 30,000 tons per year
(Table 3.11.1).

As Table 3.11.1 indicates road maintenance and deicing storage operations are widely
dispersed throughout the watershed with the largest pocket of density at the southern end
of the lake around the City of Ithaca. Other smaller pockets include the area near the
Village of Trumansburg and the area associated with the Village of Freeville and Dryden.
All of these are close to tributaries. In the case of the City of Ithaca, road deicing storage
is close to the lake itself, however deicing material is stored in enclosed facilities. This is
the case in all but one facility in the area around Trumansburg, Freeville, and Dryden.
Other storage of concern is in the Village of Aurora, Town of Springport, Town of
Covert, and the Town of Danby. These are all open storage piles. The Village of Aurora
storage is close to the lake. The others are close to tributaries of the lake including the
Town of Danby’s storage near the Cayuga Inlet.

See also (in this Appendix)
•  Deicing Material Storage Issues in the Cayuga Lake Watershed
•  Oxygen Demanding Material Used for Road Deicing in the Cayuga Lake Watershed
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Deicing Material Storage

The following municipal deicing material is stored unenclosed near tributaries to Cayuga
Lake:

• Town of Covert
• Town of Danby
• Town of Dryden
• Town of Genoa
• Town of Ovid
• Town of Summer Hill
• Town of Venice

The following municipal deicing material is stored unenclosed near the Cayuga Lake
shore:

• Village of Aurora

Oxygen Demanding Material Used for Road Deicing

The following have noted the use of IceBan for deicing roads:

• Town of Danby
• Town of Ithaca
• Town of Lansing
• Cayuga County Highway Department
• New York State DOT Region 6
• New York State DOT - Tompkins County
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Wastewater and Wastewater Treatment Plants

Introduction

NYSDEC requires that every point source discharger obtain a State Pollution Discharge
Elimination System (SPDES) permit in order to legally discharge sanitary, industrial, or
commercial wastewater. The permit is a comprehensive legal document, and all of its
provisions and conditions are enforceable under the law. Under SPDES, NYSDEC
reviews permit applications to develop the limits for types and quantities of pollutants in
the effluent. The permit also includes the schedules and conditions under which
discharges are allowed. Owners or operators of facilities must treat wastewater in order to
meet the limits listed in their SPDES permit. In the case of municipal facilities, permits
also require industries discharging into the municipal collection system to pre-treat their
wastes. Compliance and self-monitoring reports are a major part of this program. Permits
are reviewed and reissued every five years.

Goals: Continue to lower point source pollution through upgrades and improvements in
size of sewer districts and processes at wastewater treatment facilities.

Existing Measures:

There are nine regulated municipal wastewater discharges to Cayuga Lake and its
tributaries with a combined design flow slightly over 15 million gallons per day. These
include the following:
Ithaca Area Wastewater Treatment Plant
Cayuga Heights Wastewater Treatment Plant
Village of Union Springs
Village of Aurora
Village of Trumansburg
Village of Dryden
Village of Freeville
Village of Interlaken
Town of Newfield

Future Strategy

The communities of Ithaca, Dryden, Cayuga Heights and Lansing have recently
submitted an application to NYSDEC for funding assistance with upgrades and
expansion of their municipal wastewater treatment systems. The funding program is the
state’s Clean Water Clean Air Bond Act. The intermunicipal proposal of August 1999
includes expansion of the service area into Lansing, with wastewater flows from the new
service area directed to the Cayuga Heights Plant. Excess flows from Cayuga Heights
would be directed to the Ithaca Area Wastewater Treatment Plant, which serves the City
and Town of Ithaca and the Town of Dryden. The flow capacity of this plant would be
increased from 10 to 13 mgd.
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One element of the proposal is to increase the phosphorus removal capacities of both the
Ithaca Area and Cayuga Heights treatment plants by adding filtration to the treatment
process. Both plants currently hold a TP limit of 1.0 mg/l in their SPDES permit,
consistent with the requirements of the International Joint Commission for wastewater
treatment plants within the Great Lakes basin with a capacity greater than 1 mgd.
Performance of the Ithaca Area Wastewater Treatment Plant is well below the 1 mg/l TP
limit; average effluent concentrations are in the range of 0.5 – 0.6 mg/l. The Cayuga
Heights plant has historically operated close to its permit limit of 1 mg/l for TP although
improvements have been made in recent months (Nick Hatala, Stearns & Wheler
personal communication September 1999).

NYSDEC policy for new discharges to lakes can require an effluent limit of 0.5 mg/l for
TP, recognizing the central role of phosphorus in eutrophication of inland lakes. When
existing plants request an increase in permitted flow, it is NYSDEC policy to hold the
discharge to the existing mass limit for TP, thus reducing allowable concentration
proportional to the flow increase.

With filtration, both Cayuga Heights and the Ithaca Area wastewater treatment plants will
be able to meet or exceed a TP limit of 0.5 mg/l. Effluent concentrations from filtration
can be 0.2 mg/l or less, depending on the amount of chemical addition and flow rates
through the filters.

Summary of Regulated Municipal Wastewater Discharges to Cayuga Lake and its Tributaries
Facility Type Discharge Segment Permitted

Flow
(mgd)

Ithaca Area Wastewater
Treatment Plant

Municipal
wastewater

Class A segment,
Cayuga Lake

10 *

Cayuga Heights Wastewater
Treatment Plant

Serving  Ithaca,
Cayuga Heights
and portions of
the Towns of
Dryden and
Lansing

Municipal
wastewater

Class A segment,
Cayuga Lake

2

Village of Union Springs Municipal
wastewater

Class A(T) segment,
Cayuga Lake

0.33

Village of Aurora Municipal
wastewater

Paines Creek at
confluence with
Lake, Class D

0.3

Village of Trumansburg Municipal
wastewater

Trumansburg Creek,
Class D

0.25

Village of Dryden and
Village of Freeville

Municipal
wastewater

Fall Creek, Class B 0.27
(Dryden)

0.125
(Freeville)

Village of Interlaken Municipal
wastewater

Minors Creek, Class
D

0.1

Town of Newfield Municipal
wastewater

Groundwater
(Class GA)

0.03
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Statewide Program Overview

Congress amended the Safe Drinking Water Act in 1996 and added the Source Water
Assessment Program (SWAP) that requires states to evaluate the sources of water that are used
to supply public drinking water. The New York State Department of Health (DOH) is
implementing the program for New York State.  With help from the New York State Department
of Environmental Conservation, County Health Departments, other state and federal government
agencies as well as private and public interest groups, the DOH developed a plan to carry out this
new program (New York State Department of Health, (1999)).

The Safe Drinking Water Act requires that each source of water (e.g. well, stream, lake,
reservoir) used by a public water system be evaluated to identify possible contaminant threats to
the source water quality.  This evaluation is called a Source Water Assessment and the elements
that will be completed for each source water assessment are described below.

Χ Delineate the source water assessment area.  This involves determining where the
public drinking water originates.  In New York, most public drinking water systems
draw water from wells.  However, some of New York•s largest systems use water
from streams, lakes and reservoirs.  The assessments will identify an area of land
surrounding the well, stream or other water body that likely  contributes water to each
source of public water.

Χ Complete the contaminant inventory.  This involves identifying and listing potential
sources of contamination that could adversely affect the quality of the source of water.

Χ Conduct a susceptibility analysis.  This involves evaluating the likelihood that a
source of public drinking water could become contaminated.

The Source Water Assessment Program is designed to compile and organize information for
making better decisions regarding source water protection. The information compiled for the
assessments will assist the State in overseeing public water systems and the completed
assessments will provide a rational basis to support future local and state source water protection
activities.  The Source Water Assessment Program does not impose any new mandates or
regulations on owners or operators of public water systems.
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Ultimately Source Water Assessment Reports will be developed for every drinking water source
in New York. In order to facilitate this enormous task, this program emphasizes the use of
reasonably available existing information. Consequently, this program relies heavily on
statewide GIS data coverages to define the hydrogeological sensitivity of public water supply
sources and create contaminant inventories. This information will then be used to extent practical
to define water supplies’ overall susceptibility to contamination. While these efforts will be
valuable in identifying potential contamination threats, it is hoped that SWAP will serve as a
catalyst to the development of more extensive local source water protection efforts.

Specific roles and responsibilities in the SWAP are split between numerous different parties. The
NYS DOH and local health units are currently putting source water information (e.g. locations,
water quality data, system design features) into a statewide information database (called
SDWIS). Also, DOH personnel are working with a variety of other parties to secure GIS
databases and finalizing data analysis and management procedures. The best available
information will be used by the DOH to complete SWAP reports for the water supplies in the
state which use surface water sources. SWAP reports for groundwater systems will be completed
by contractors using information provided by the DOH. These contractors can also use other
sources of information when quality control criteria are met.

SWAP in the Cayuga Lake Watershed

SWAP efforts have not yet been completed in the Cayuga Lake Watershed. Some local records
(e.g. well gecoded locatioal data) and statewide GIS databases (e.g. Hazmat spill locations) still
need to be compiled and checked. These data will then be used by the DOH to complete SWAP
reports for the drinking water supplies which draw from surface waters. The DOH will supply
these data to contractors who will complete SWAP reports for the groundwater supplies. In all
cases these reports will be subject to local health department reviews before the are presented to
the public.

The current SWAP effort in the Cayuga Lake Watershed described in this document focuses on
defining the landuse based contaminant prevalence for the surface water intakes. In addition,
statewide GIS layers have been used to characterize some of the groundwater wells as being
located in highly sensitive hydrogeological settings. The purpose of this work is to begin the
SWAP effort in this watershed so that this program can be included in the ongoing management
activities in the watershed. While SWAP is far from being complete, the efforts to date should
serve to identify drinking water concerns that need to be addressed in the overall watershed
management plan that is being developed. The framework established in the overall watershed
management plan, along with the information in SWAP reports, can provide and excellent
beginning for local source water (and other environmental) protection efforts.

SWAP delineations for each of the surface water supplies were created by combining sub-
watersheds presented in Genesee/Finger Lakes Regional Planning Council and Ecologic (2000)
and/or by taking topographically derived subsections from 11 digit HUCs delineated using
USGS topographic maps. For each of the surface water intakes located on Cayuga Lake, the
overall watershed was divided into two zones. Zone 1 (primary importance) comprises those sub-
watersheds nearest the intake, and the remainder of the watershed (including the lake area) was
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defined as Zone 2 (secondary importance). The determinations of which subwateshed should be
included in Zone 1s were made qualitatively based on the assumption that the predominant flow
in lake is from south to north with recirculation cells being about as wide as the lake.

It is important to note here that contaminant transport differs between lake and stream settings.
Stream intakes are vulnerable to spills and other contamination events at great distances due to
the fast direct nature of flow in these settings. For this reason, only single zones were established
for the systems which use stream intakes (City of Ithaca and Cornell University).

Only those sources with locational data in SDWIS were considered in this analysis and the
existing source location data has yet to undergo the final quality control check. Figure 1 depicts
the watershed borders presented in Genesee/Finger Lakes Regional Planning Council and
Ecologic (2000), with those portions of the designated as Zone 1 (for at least one water system)
highlighted. It should be noted that after locational data are finalized, the inclusion of
subwatersheds on the north eastern section  of the Bolton Point Zone 1 delineation may need to
be reconsidered (i.e. Big Salmon Creeks, Little Salmon Creek, Salmon Creek, Locke Creek,
potentially others).

FIGURE 1: Cayuga Lake Watershed with SWAP Zone 1 areas highlighted. Points represent surface water intakes.
The fine lines depict subwatersheds from Genesee/Finger Lakes Regional Planning Council and Ecologic (2000),
and the heavy dashed lines represent individual Zone 1 boundaries.

Arial landuse data were then compiled for each of these zones using Landsat data(** FILL IN
LAYER ID). It was necessary to use these data rather than the landuse data presented in
Genesee/Finger Lakes Regional Planning Council and Ecologic (2000), because of differences in
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geographic boundaries considered and the classification category requirements of the SWAP
methodology. These landuse data for each intake’s zone(s) were then converted to percentages
and used to calculate landuse based contaminant prevalence as described in the SWAP Plan. It
should be noted that the default Landuse Contaminant Potential Rating (SWAP Plan ,Table 5)
were used in all cases.

These analyses indicate that landuse based drinking water concerns in the Cayuga Lake
Watershed are associated with the following contaminant categories: Protozoans, Enteric
Viruses, Enteric Bacteria, Pesticides and Herbicides, Phosphorus, and Disinfection Byproduct
Precursors. The two water systems with stream intakes showed the lowest prevalence ratings
with only a “medium” for Protozoans and “lows” for all the other categories. All drinking water
sources which draw from Cayuga Lake had a contaminant prevalence rating of “medium” for all
the categories listed above.
The only discreet facility data considered here is a SPDES permit GIS layer complied by the
DOH in 1994. Newer SPDES data was not used, because all the information needed to make the
distinctions between major and minor facilities (as described in the MAJ/MIN Supplemental
Guidance) is not currently available elsewhere. While this data layer may not represent current
conditions in the watershed, it is still useful in this preliminary analysis to make some general
statements.

Numerous SPDES facilities exist in the Cayuga Lake watershed, and only those facilities which
discharge to surface waters were considered in the compilation of this contaminate inventory. A
total of 30 facilities (16 majors and 14 minors) were located in the overall watershed, and 23 (12
majors and 11 minors) were located in Zone 1 designated areas (see Figure 1). Overall, more of
these sites were located in the southern portion of the watershed. However, relatively few
facilities were identified in the stream intake assessment areas (City of Ithaca- none; Cornell
University- 4 major and 2 minor). Based on a qualitative analysis only, these facilities (major
SPDES discharges) likely represent a significant continual source of protozoa.  Therefore, the
overall susceptibility of drinking water intakes in this watershed is relatively high.  This
assessment will be reviewed taking into account drinking water regulations and ambient water
quality criteria being developed by the U. S. Environmental Protection Agency.

Preliminary analysis of  hydrogeologic sensitivity for the located  groundwater sources was
performed. Four wells in the Genoa-king Ferry Water district were designated as having high
sensitivity due to being located in zone of high hydraulic conductivity (>100 gpm), and a total of
9 subsurface collectors were given a high rating for being located in areas with bedrock located
less than three meters below the ground’s surface.

It is also important to note that a large number of  “groundwater” sources in this watershed are at
risk for being under the direct influence of surface water. Basically, this means the water moves
through the ground too quickly and does no undergo enough natural filtration before it gets to
collection device. Therefore, large diameter pathogens (such as Cryptosporidium and Giradia)
may be present, and this water should undergo filtration (as is done with surface waters) before it
is consumed.
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There are certain types of “groundwater” collection devices that are particularly vulnerable to
surface water influence, these include: springs, infiltration galleries, shallow horizontal
collectors, beach wells, dug wells, crib intakes. In addition shallow wells and wells located near
surface waters are also at risk. It is very important that potential for surface water influence be
tested for all the “groundwater” collectors identified as being at risk.

Reference:

Genesee/Finger Lakes Regional Planning Council and Ecologic. 2000. Cayuga Lake Watershed:
Preliminary Watershed Characterization. CD rom.

New York State Department of Health. 1999. Source Water Assessment program Plan: Final.

New York State Department of Health. 1999. Major/minor SWAP Supp. Guidance
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Cayuga Lake Watershed

NYS DOH

April 2001
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Statewide Program Overview

Congress amended the Safe Drinking Water Act in 1996 and added the Source Water
Assessment Program (SWAP) that requires states to evaluate the sources of water that are used
to supply public drinking water. The New York State Department of Health (DOH) is
implementing the program for New York State.  With help from the New York State Department
of Environmental Conservation, County Health Departments, other state and federal government
agencies as well as private and public interest groups, the DOH developed a plan to carry out this
new program (New York State Department of Health, (1999)).

The Safe Drinking Water Act requires that each source of water (e.g. well, stream, lake,
reservoir) used by a public water system be evaluated to identify possible contaminant threats to
the source water quality.  This evaluation is called a Source Water Assessment and the elements
that will be completed for each source water assessment are described below.

Χ Delineate the source water assessment area.  This involves determining where the
public drinking water originates.  In New York, most public drinking water systems
draw water from wells.  However, some of New York•s largest systems use water
from streams, lakes and reservoirs.  The assessments will identify an area of land
surrounding the well, stream or other water body that likely  contributes water to each
source of public water.

Χ Complete the contaminant inventory.  This involves identifying and listing potential
sources of contamination that could adversely affect the quality of the source of water.

Χ Conduct a susceptibility analysis.  This involves evaluating the likelihood that a
source of public drinking water could become contaminated.

The Source Water Assessment Program is designed to compile and organize information for
making better decisions regarding source water protection. The information compiled for the
assessments will assist the State in overseeing public water systems and the completed
assessments will provide a rational basis to support future local and state source water protection
activities.  The Source Water Assessment Program does not impose any new mandates or
regulations on owners or operators of public water systems.
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Ultimately Source Water Assessment Reports will be developed for every drinking water source
in New York. In order to facilitate this enormous task, this program emphasizes the use of
reasonably available existing information. Consequently, this program relies heavily on
statewide GIS data coverages to define the hydrogeological sensitivity of public water supply
sources and create contaminant inventories. This information will then be used to extent practical
to define water supplies’ overall susceptibility to contamination. While these efforts will be
valuable in identifying potential contamination threats, it is hoped that SWAP will serve as a
catalyst to the development of more extensive local source water protection efforts.

Specific roles and responsibilities in the SWAP are split between numerous different parties. The
NYS DOH and local health units are currently putting source water information (e.g. locations,
water quality data, system design features) into a statewide information database (called
SDWIS). Also, DOH personnel are working with a variety of other parties to secure GIS
databases and finalizing data analysis and management procedures. The best available
information will be used by the DOH to complete SWAP reports for the water supplies in the
state which use surface water sources. SWAP reports for groundwater systems will be completed
by contractors using information provided by the DOH. These contractors can also use other
sources of information when quality control criteria are met.

SWAP in the Cayuga Lake Watershed

SWAP efforts have not yet been completed in the Cayuga Lake Watershed. Some local records
(e.g. well gecoded locatioal data) and statewide GIS databases (e.g. Hazmat spill locations) still
need to be compiled and checked. These data will then be used by the DOH to complete SWAP
reports for the drinking water supplies which draw from surface waters. The DOH will supply
these data to contractors who will complete SWAP reports for the groundwater supplies. In all
cases these reports will be subject to local health department reviews before the are presented to
the public.

The current SWAP effort in the Cayuga Lake Watershed described in this document focuses on
defining the landuse based contaminant prevalence for the surface water intakes. In addition,
statewide GIS layers have been used to characterize some of the groundwater wells as being
located in highly sensitive hydrogeological settings. The purpose of this work is to begin the
SWAP effort in this watershed so that this program can be included in the ongoing management
activities in the watershed. While SWAP is far from being complete, the efforts to date should
serve to identify drinking water concerns that need to be addressed in the overall watershed
management plan that is being developed. The framework established in the overall watershed
management plan, along with the information in SWAP reports, can provide and excellent
beginning for local source water (and other environmental) protection efforts.

SWAP delineations for each of the surface water supplies were created by combining sub-
watersheds presented in Genesee/Finger Lakes Regional Planning Council and Ecologic (2000)
and/or by taking topographically derived subsections from 11 digit HUCs delineated using
USGS topographic maps. For each of the surface water intakes located on Cayuga Lake, the
overall watershed was divided into two zones. Zone 1 (primary importance) comprises those sub-
watersheds nearest the intake, and the remainder of the watershed (including the lake area) was
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defined as Zone 2 (secondary importance). The determinations of which subwateshed should be
included in Zone 1s were made qualitatively based on the assumption that the predominant flow
in lake is from south to north with recirculation cells being about as wide as the lake.

It is important to note here that contaminant transport differs between lake and stream settings.
Stream intakes are vulnerable to spills and other contamination events at great distances due to
the fast direct nature of flow in these settings. For this reason, only single zones were established
for the systems which use stream intakes (City of Ithaca and Cornell University).

Only those sources with locational data in SDWIS were considered in this analysis and the
existing source location data has yet to undergo the final quality control check. Figure 1 depicts
the watershed borders presented in Genesee/Finger Lakes Regional Planning Council and
Ecologic (2000), with those portions of the designated as Zone 1 (for at least one water system)
highlighted. It should be noted that after locational data are finalized, the inclusion of
subwatersheds on the north eastern section  of the Bolton Point Zone 1 delineation may need to
be reconsidered (i.e. Big Salmon Creeks, Little Salmon Creek, Salmon Creek, Locke Creek,
potentially others).

FIGURE 1: Cayuga Lake Watershed with SWAP Zone 1 areas highlighted. Points represent surface water intakes.
The fine lines depict subwatersheds from Genesee/Finger Lakes Regional Planning Council and Ecologic (2000),
and the heavy dashed lines represent individual Zone 1 boundaries.

Arial landuse data were then compiled for each of these zones using Landsat data(** FILL IN
LAYER ID). It was necessary to use these data rather than the landuse data presented in
Genesee/Finger Lakes Regional Planning Council and Ecologic (2000), because of differences in
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geographic boundaries considered and the classification category requirements of the SWAP
methodology. These landuse data for each intake’s zone(s) were then converted to percentages
and used to calculate landuse based contaminant prevalence as described in the SWAP Plan. It
should be noted that the default Landuse Contaminant Potential Rating (SWAP Plan ,Table 5)
were used in all cases.

These analyses indicate that landuse based drinking water concerns in the Cayuga Lake
Watershed are associated with the following contaminant categories: Protozoans, Enteric
Viruses, Enteric Bacteria, Pesticides and Herbicides, Phosphorus, and Disinfection Byproduct
Precursors. The two water systems with stream intakes showed the lowest prevalence ratings
with only a “medium” for Protozoans and “lows” for all the other categories. All drinking water
sources which draw from Cayuga Lake had a contaminant prevalence rating of “medium” for all
the categories listed above.
The only discreet facility data considered here is a SPDES permit GIS layer complied by the
DOH in 1994. Newer SPDES data was not used, because all the information needed to make the
distinctions between major and minor facilities (as described in the MAJ/MIN Supplemental
Guidance) is not currently available elsewhere. While this data layer may not represent current
conditions in the watershed, it is still useful in this preliminary analysis to make some general
statements.

Numerous SPDES facilities exist in the Cayuga Lake watershed, and only those facilities which
discharge to surface waters were considered in the compilation of this contaminate inventory. A
total of 30 facilities (16 majors and 14 minors) were located in the overall watershed, and 23 (12
majors and 11 minors) were located in Zone 1 designated areas (see Figure 1). Overall, more of
these sites were located in the southern portion of the watershed. However, relatively few
facilities were identified in the stream intake assessment areas (City of Ithaca- none; Cornell
University- 4 major and 2 minor). Based on a qualitative analysis only, these facilities (major
SPDES discharges) likely represent a significant continual source of protozoa.  Therefore, the
overall susceptibility of drinking water intakes in this watershed is relatively high.  This
assessment will be reviewed taking into account drinking water regulations and ambient water
quality criteria being developed by the U. S. Environmental Protection Agency.

Preliminary analysis of  hydrogeologic sensitivity for the located  groundwater sources was
performed. Four wells in the Genoa-king Ferry Water district were designated as having high
sensitivity due to being located in zone of high hydraulic conductivity (>100 gpm), and a total of
9 subsurface collectors were given a high rating for being located in areas with bedrock located
less than three meters below the ground’s surface.

It is also important to note that a large number of  “groundwater” sources in this watershed are at
risk for being under the direct influence of surface water. Basically, this means the water moves
through the ground too quickly and does no undergo enough natural filtration before it gets to
collection device. Therefore, large diameter pathogens (such as Cryptosporidium and Giradia)
may be present, and this water should undergo filtration (as is done with surface waters) before it
is consumed.
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There are certain types of “groundwater” collection devices that are particularly vulnerable to
surface water influence, these include: springs, infiltration galleries, shallow horizontal
collectors, beach wells, dug wells, crib intakes. In addition shallow wells and wells located near
surface waters are also at risk. It is very important that potential for surface water influence be
tested for all the “groundwater” collectors identified as being at risk.

Reference:

Genesee/Finger Lakes Regional Planning Council and Ecologic. 2000. Cayuga Lake Watershed:
Preliminary Watershed Characterization. CD rom.

New York State Department of Health. 1999. Source Water Assessment program Plan: Final.

New York State Department of Health. 1999. Major/minor SWAP Supp. Guidance
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Agricultural Programs

Farmland Protection/Agricultural Districts Program (NYS)

One of the critical issues involved in land use planning decisions for agricultural uses is to ensure that agriculture
protection deals primarily with the preservation of agriculture as an economic activity and not just as a use of open
space. Traditionally, agricultural uses are part of large lot, low density, residential zoning districts. With increased
residential development, however, conflicts between agricultural and residential uses have increased. Complaints
about noise, odors, dust, chemicals, and slow-moving farm machinery may occupy enough of the resources of a
farmer so as to have a negative impact on the viability of his or her farming activities.

Article 25-AA of the Agriculture and Markets Law is intended to conserve and protect agricultural land for
agricultural production and as a valued natural and ecological resource. Under this statute, territory can be
designated as an agricultural district. To be eligible for designation, an agricultural district must be certified by the
county for participation in the State program. Once a district is designated, participating farmers within it can
receive reduced property assessments and relief from local nuisance claims and certain forms of local regulation.
Agricultural district designation under Article 25-AA does not generally prescribe land uses. Under section 305-a of
Article 25-AA, municipalities are, however, restricted from adopting regulations applicable to farm operations in
agricultural districts which unreasonably restrict or regulate farm structures or practices, unless such regulations are
directly related to the public health or safety (Agriculture & Markets Law, §305-a(1); Town Law §283-a; Village
Law §7-739). The law also requires municipalities to evaluate and consider the possible impacts of certain projects
on the functioning of nearby farms. Projects that require "agricultural data statements" include certain land
subdivisions, site plans, special use permits, and use variances. Farm operations within agricultural districts also
enjoy a measure of protection from proposals by municipalities to construct infrastructure such as water and sewer
systems, which are intended to serve non-farm structures. Under Agriculture and Markets Law, §305, the
municipality must file a notice of intent with both the State and the county in advance of such construction. The
notice must detail the plans and the potential impact of the plans on agricultural operations. If, on review at either
the county or State levels, the Commissioner of Agriculture and Markets determines that there would be an
unreasonable adverse impact, he or she may issue an order delaying construction, and may hold a public hearing on
the issue. If construction eventually goes forward, the municipality must make adequate documented findings that
all adverse impacts on agriculture will be mitigated to the maximum extent practicable. "Right-to-farm" is a term
which has gained widespread recognition in the State’s rural areas within the past several decades. Section 308 of
the Agriculture and Markets Law grants protection from nuisance lawsuits to farm operators within agricultural
districts or on land outside a district which is subject to an agricultural assessment under section 306 of the Law. The
protection is granted to the operator for any farm activity which the Commissioner has determined to be a "sound
agricultural practice." Locally, many rural municipalities have used their home rule power to adopt local "right-to-
farm" laws. These local laws commonly grant particular land-use rights to farm owners and restrict activities on
neighboring non-farm land which might interfere with agricultural practices.

Environmental Quality Incentives Program (EQIP)

The Environmental Quality Incentives Program (EQIP) is a USDA-NRCS initiative authorized by the 1996 Farm
Bill that provides farmers with technical, financial, and educational assistance to address soil, water, and natural
resource concerns in an environmentally beneficial and cost-effective manner. A conservation plan is required to
receive EQIP funding. EQIP addresses natural resource concerns through the implementation of structural,
vegetative, and land use practices such as manure management facilities, abandoned well capping, tree planting,
filter strips, nutrient, pest, and grazing management, and wildlife habitat protection and enhancement. Agricultural
producers enter into five-to-ten year contracts with federal funding limited to $10,000 per year with a maximum of
$50,000 for the total contract.

Additional Environmental Quality Incentives Program (EQIP) Information
<http://www.nhq.nrcs.usda.gov/PROGRAMS/COD/cit/eqipsmry.htm>

Agricultural Environmental Management (AEM)
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Agricultural Environmental Management (AEM) is a program to assist farmers in identifying environmental issues
on their farms and implementing measures to maintain their economic viability while simultaneously protecting
natural resources. Farmers voluntarily enter into these partnerships and remain the primary decision-maker
throughout the AEM process. The AEM program focuses on helping farmers comply with federal, state and local
regulations relating to water quality and other environmental concerns. The NRCS and County Soil and Water
Conservation Districts coordinate the program.

AEM is designed to provide a system for planning and implementing environmentally suitable farming practices
through the following steps or tiers:
•  Tier 1 – Farmers complete a survey that includes questions regarding current farm activities, future activities or

plans, and areas of possible environmental concern. Where no concerns are identified, the AEM process ends
and the farmer’s good stewardship is documented.

•  Tier 2 – Areas for environmental concern identified in the Tier 1 survey are further detailed through the
completion of a corresponding worksheet. Technical assistance in completing the worksheet is often provided
by a local agricultural agency. Through the worksheet, the need for a management plan is determined. If the
related environmental concerns can be easily remedied the farmer’s good stewardship is documented and the
AEM process ends.

•  Tier 3 – A plan to remedy the specific environmental concerns identified in Tiers 1 and 2 is developed and
completed. The plan takes into account the economic concerns of the farmer as well as environmental concerns
resulting from current agricultural processes. Existing waste management, nutrient management, and
conservation plans may be included in the AEM plan.

•  Tier 4 – The plan developed in Tier 3 is implemented through Best Management Practices (BMPs) to reduce
nonpoint source pollution. Agricultural agency staff provide technical, educational, and (when available)
financial assistance to farmers in implementing these BMPs.

•  Tier 5 – On-going evaluation of the AEM program at the individual farm, county, watershed, and state level is
conducted to insure that environmental concerns related to nonpoint source pollution and the economic viability
of agriculture production are addressed.

Additional Agricultural Environmental Management (AEM) Information
http://www.agmkt.state.ny.us/soilwater/AEM.html

Animal Feeding Operations

Animal Feeding Operation (AFO) means a lot or facility (other than an aquatic animal production facility) where
animals have been, are, or will be stabled or confined and fed or maintained for a total of 45 days or more in any 12-
month period, and the animal confinement areas do not sustain crops, vegetation, forage growth, or post-harvest
residues in the normal growing season. Two or more animal feeding operations under common ownership are a
single animal feeding operation if they physically adjoin each other, or if they use a common area or system for the
disposal of wastes.

AFOs include Concentrated Animal Feeding Operations (CAFO).  CAFOs are point sources of pollution under the
National Pollution Discharge Elimination System (NPDES) and are regulated under Section 301 of the CWA.
CAFO General Permit GP-99-01 is a single permit which covers all CAFOs (who apply for coverage) Statewide.
Therefore, all CAFOs who are covered by General Permit GP-99-01 will have identical permit language and
requirements. Unique facility-specific requirements will be detailed in the Agricultural Waste Management Plan, a
requirement for all CAFOs.

For CAFO definitions and additional Animal Feeding Operation (AFO) Information
<http://www.epa.gov/owmitnet/afo.htm>

Conservation Reserve Enhancement Program (CREP)

The Conservation Reserve Enhancement Program (CREP) is a State-federal conservation partnership program
targeted to address specific State and nationally significant water quality, soil erosion and wildlife habitat issues
related to agricultural use. The program uses financial incentives to encourage farmers and ranchers to voluntarily
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enroll in contracts of 10 to 15 years in duration to remove lands from agricultural production. This community-based
conservation program provides a flexible design of conservation practices and financial incentives to address
environmental issues.

Additional Conservation Reserve Enhancement Program (CREP) Information
<http://www.fsa.usda.gov/dafp/cepd/crep/fact_sheet.htm>

Wildlife Habitat Incentives Program (WHIP)

The Wildlife Habitat Incentives Program (WHIP) is a voluntary program for people who want to develop and
improve wildlife habitat primarily on private lands. It provides both technical assistance and cost-share payments to
help establish and improve fish and wildlife habitat. Participants who own or control land agree to prepare and
implement a wildlife habitat development plan. The U.S. Department of Agriculture's (USDA) Natural Resources
Conservation Service (NRCS) offers participants technical and financial assistance for the establishment of wildlife
habitat development practices. In addition, if the landowner agrees, cooperating State wildlife agencies and
nonprofit or private organizations may provide expertise or additional funding to help complete a project.

Additional Wildlife Habitat Incentives Program (WHIP) Information 
<http://www.nhq.nrcs.usda.gov/PROGRAMS/wwd/whipindex.htm>
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

WASTE MANAGEMENT SYSTEM
New York
(number)

code NY312

DEFINITION

A planned system in which all necessary components are
installed for properly managing liquid and solid waste,
including runoff from concentrated waste areas.

PURPOSES

To manage waste in rural areas in a manner that prevents
or minimizes degradation of air, soil, animal, plant and
water resources and protects public health and safety.
Such systems are planned to preclude excess discharge of
pollutants to surface or ground water and to recycle
waste through soil and plants to the fullest extent
practicable.

CONDITION WHERE PRACTICE APPLIES

This practice applies where:  

1. waste is generated by agricultural production or
processing;  

2. nutrient management is needed on waste from
municipal and industrial treatment plants that are
used in agricultural production; 

3. all practice components necessary to make a
complete system are specified; 

4. soil, water, and plant resources are adequate to
properly manage the waste,

5. the management on the farm is adequate to install,
operate and maintain the practice components
during adverse weather and under time constraints
from other operations, and

6. this standard does not apply to pesticide,
petroleum, or other hazardous waste.

CRITERIA

A waste management system for a given enterprise shall
include the components necessary to properly manage
waste.  A system will consist of all necessary components
that are needed to address all inventoried potential
pollutants.  Components shall not be installed until an

overall waste management system plan is complete.
Waste, as used in this standard includes both liquid and
solid waste, waste water used in processing, and polluted
runoff such as that from a barnyard or bunk silo. 

Inventory: An inventory of the farm will be done to
identify areas of potential pollutant sources or polluting
sources that include by-products and wastes from
feedlots, silos, animals, milking centers, and food
processing facilities and lands receiving by-products and
waste.  See Waste Utilization (633).

The areas of potential concern identified by the inventory
will be addressed with the specific watershed and the
specific farm location in the watershed taken into
account.  This information may  be obtained from the
local county water quality committee or the local
drinking water authority if the farm is within a public
drinking water watershed or aquifer.  Each farm will be
evaluated for the specific risks to the watershed from
biochemical oxygen demand (BOD), nutrients, odors,
pathogens, and other potential pollutants that it could
potentially release to the environment.  

All livestock farms will also address Barnyard Water
Management Systems  (NY707).

All livestock farms without a Waste Storage Facility will
include, as a minimum, Manure Pile Areas (NY749).

All farms with silage will address silage leachate control.

All farms with milking animals will address milking
center waste control.

All farms where manure is spread on the land will
include erosion control and surface water runoff control
practices where needed.

Components:  Design criteria for individual components
shall be according to standards in the National Handbook
of Conservation Practices.  The criteria for the design of
components not included in this handbook shall be
consistent with sound engineering and agronomic
principles.  Components of complete waste management
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systems will include:

Nutrient Management (590)
Record Keeping (NY748)
Waste Utilization (633)

and may include, but not limited to, the following:

Access Road (560)
Barnyard Water Management Systems (NY707)
Compost Facility (317)
Critical Area Planting (342)
Dikes (356)
Diversions (362)
Farmstead or Feedlot Windbreak (380)
Fence ( 382)
Grass Filter Area (NY393A)
Grass Filter Strip (NY393S)
Grassed Waterways or Outlets (412)
Heavy Use Area Protection (561)
Irrigation Systems (441-442- 443)
Irrigation Water Conveyance (428-430)
Lined Waterway or Outlet (468)
Manure Pile Areas (NY749)
Manure Transfer (NY634)
Obstruction Removal (500)
Open Channel (582)
Pipeline (516)
Pond Sealing or Linings (521)
Roof Runoff Management System (NY558)
Sediment Basin (350)
Streambank or Shoreline Protection (580)
Subsurface Drain (606)
Surface Drainage (607) & 608)
Trough or Tank (614)
Underground Outlet (620)
Waste Storage Facilities (NY313)
Waste Treatment Lagoons (359)
Water and Sediment Control Basin (638)

Planning:

1. Waste shall be used to the fullest extent possible
by recycling it through soil and plants.  If the
present cropping system is not sufficient for
utilization of nutrients generated and imported on
the farm, other alternatives will be used to prevent
the nutrients from having an adverse effect on the
environment.  These alternatives may include such
treatment practices as lagoons, wetland systems,
and composting.  Exporting the waste off site may

be required.  Other alternatives include source
reduction, reducing the nutrients imported or
produced on the farm; adding more land area to be
cropped or that waste is spread on; or feed ration
management.  Alternatives should be evaluated as
to the economic impact on the farm operation.

2. Clean water shall be excluded from concentrated
waste areas to the fullest extent practical.

3. Waste shall be collected and spread on land, or
treated and/or stored until it can be spread. 
Adequate storage must be provided to allow
spreading during favorable weather and at times
compatible with crop management and available
labor.  Allow extra storage capacity for wet
weather conditions that prevent the normal land
application of wastes.  The amount of time,
number of loads, and volume of the waste to be
emptied from the storage will also be evaluated to
determine if the time and labor required will be
available when the storage is to be emptied.  

4. The land that the waste is to be spread on shall be
evaluated for its potential to produce runoff, leach
to an aquifer, be flooded, and its proximity to
watercourses.  These hydrologically sensitive areas
may change with the seasons.

5. The overall system shall include sufficient land for
proper nutrient utilization or disposal of waste at
locations, times, rates and volumes that maintain
desirable water, soil, plant, and other
environmental conditions.  

6. Adequate erosion control and other soil and water
management practices shall be incorporated to
prevent system-related problems.

7. Polluted runoff and seepage from concentrated
waste areas shall be intercepted and directed to
storage or treatment facilities for future disposal or
be directly applied to land in an acceptable
manner.

8. Appropriate waste handling equipment for the
collection, transport, and spreading of the waste
shall be available or planned for effective operation
of the system.  

9. Odor management will be addressed.  Management
practices such as proper timing of application,
evaluation of wind direction, location of facilities
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and windbreaks, incorporation,  anaerobic
digestion, composting or other methods will need
to be considered.

10. To conserve visual resources, vegetative screens
and other methods should be planned, as
appropriate, to improve visual conditions.

11. The waste management system will comply with
federal, state, or local requirements, such as, EPA
and DEC regulations for industrial waste,
Concentrated Animal Feeding Operations (CAFO),
Coastal Zone Management Reauthorization Act
(CZMRA), or zoning regulations.

12. To protect animals and humans from drowning,
dangerous gases, and other hazards; safety features
and devices shall be included in planning waste
management systems.

Sequence of Installation:  The waste source with the
highest potential for environmental damage should be
treated first.  The sequence of installation shall be
planned so that all components are installed in a logical
manner. 

CONSIDERATIONS

Use existing inventories or previously prepared plans to
avoid duplicated effort while insuring that the planning
process is completed to meet the purpose of this plan.

PLANS AND SPECIFICATIONS

Plans for waste management systems shall be in keeping
with the criteria contained within this standard.  Plans
and specifications for waste management system
components shall be in keeping with the standards for the
individual system components.

OPERATION AND MAINTENANCE

The owner or operator is responsible for operating and
maintaining the system.  Proper operation of a waste
management system includes timing, scheduling and
labor for collecting, storing, transporting, and
distributing the waste and the component management

practices.

REFERENCES

Listed below are publications helpful in planning this
practice:

Agricultural Waste Management Field Handbook -
Part 651, "National Engineering Handbook", USDA-
NRCS, April 1992. 

Guide to Agricultural Environmental Management in
New York State, New York State Soil & Water
Conservation Committee and New York State
Department of Agriculture and Markets, Albany, NY,
July 1997.

FARM-A-SYST; Farmstead Assessment System,
University of Wisconsin-Extension, Agricultural
Bulletin, Room 245, 30 N. Murray Street, Madison, WI
53715, July 1991.

Ontario Environmental Farm Plan, Ontario Farm
Environmental Coalition, c/o Ontario Federation of
Agriculture, 491 Eglinton Ave. W., Suite 500, Toronto,
Ont. M5N 3A2, Canada,  June 1993

Agricultural Management Practices Catalogue for
Nonpoint Source Pollution Control and Water Quality
Protection in New York State (Second Revision), NYS
Department of Environmental Conservation, Division of
Water, Albany, NY 12233, November 1992.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NY312 Chronology

5/9/97 - Current revised standard.
10/20/97 - Component standard numbers changed to

agree with revisions of other standards.
1/7/99 - Proposed revision as per recommendations of

NY Nutrient Management Partnership.
1/8/99 - Endorsed by the NY Nutrient Management

Partnership
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Nutrient Loss from Agricultural Land Use

Phosphorus (P) and nitrogen (N) are the two major nutrients from agricultural land with
the potential to degrade water quality. In the Cayuga Lake watershed, the various forms
of fertilizers include:
• Commercial fertilizer in a dry or fluid form, containing nitrogen (N), phosphorus (P),

potassium (K), secondary nutrients, and micronutrients;
• Manure from animal production facilities including bedding and other wastes added

to the manure, containing N, P, K, secondary nutrients, micronutrients, salts, some
metals, and organics;

• Municipal and industrial treatment plant sludge, containing N, P, K, secondary
nutrients, micronutrients, salts, metals, and organic solids;

• Legumes and crop residues containing N, P, K, secondary nutrients, and
micronutrients;

• Irrigation water (only limited use in this area); and
• Atmospheric deposition of nutrients such as nitrogen and sulfur.

Surface water runoff from agricultural lands to which nutrients have been applied may
transport the following pollutants:
• Particulate-bound nutrients, chemicals, and metals, such as phosphorus, organic

nitrogen, and metals applied with some organic wastes;
• Soluble nutrients and chemicals, such as nitrogen, phosphorus, metals, and many

other major and minor nutrients;
• Sediment, particulate organic solids, and oxygen-demanding material;
• Salts; and
• Bacteria, viruses, and other microorganisms.

Ground-water infiltration from agricultural lands to which nutrients have been applied
may transport soluble nutrients and chemicals, such as nitrogen, phosphorus, metals, and
many other major and minor nutrients, and salts.

The nutrient of greatest concern in the Cayuga Lake watershed is phosphorus, the
limiting nutrient for primary production in Cayuga Lake. The load and concentration of
phosphorus ultimately determines the abundance, diversity, and types of plants and
animals found in the lake ecosystem. Manure and fertilizers increase the level of
available phosphorus in the soil to promote plant growth, but many soils now contain
higher phosphorus levels than plants need (Killorn, 1980; Novais and Kamprath, 1978).
Phosphorus can be found in the soil in dissolved, colloidal, or particulate forms.

A recent Cornell University study developed a nutrient mass-balance for several New
York dairy farms. The study documented the excess of nutrients brought onto the farm as
compared with nutrients leaving in products sold (Klausner 1995). Data from this report
are summarized in Table H-1.

It is evident from the mass balance investigation that excess nutrients are generated on
dairy farms, representing a potential for loss of N and P to water resources.
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Runoff and erosion can carry some of the applied phosphorus to nearby water bodies.
Dissolved inorganic phosphorus (soluble reactive phosphorus) is probably the only form
directly available to algae. Particulate and organic phosphorus delivered to waterbodies
may be released when the sediments are exposed to a chemically reduced (anaerobic)
environment. Under current conditions, the dissolved oxygen concentrations in Cayuga
Lake remain high at all depths and all seasons, so release of phosphorus adsorbed to
sediments is low. However, particulate and organic phosphorus compounds are available
to support rooted aquatic plant growth (macrophytes) that are present at nuisance levels
in the lake’s shallow northern and southern basins.

Table H-1 Nitrogen Phosphorus
Number of cows 45 85 120 45 85 120
Input (tons/yr)       
Purchased
fertilizer

1.0 2.2 4.6 1.2 0.9 1.3

Purchased feed 3.8 9.7 21.4 1.0 0.7 5.3
Legume fixation 1.3 1.1 3.2 -- -- --
Total 6.1 13.0 29.2 2.2 2.6 6.7
Output (tons/yr)       
Milk 2.0 3.8 6.3 0.4 0.7 1.1
Meat 0.1 0.4 0.6 <0.1 0.1 0.2
Crops sold 0.1 0.5 -- <0.1 0.1 0.2
Total 2.2 4.7 6.9 0.4 0.8 1.3
Remainder 3.9 8.3 22.3 1.8 1.8 5.4
Remaining on
farm

64% 64% 76% 81% 69% 81%

Excessive nitrogen may also cause or contribute to a number of other water quality
problems. Dissolved ammonia at elevated concentrations may be toxic to fish, especially
trout or early life stages of many species. Nitrates in drinking water are potentially
dangerous, especially to infants. The U.S. Environmental Protection Agency has set a
limit of 10 mg/L nitrate-nitrogen in water used for human consumption (USEPA, 1989).

Nitrogen is naturally present in soils but must be added to increase crop production.
Nitrogen is added to the soil primarily by applying commercial fertilizers and manure,
but also by growing legumes (biological nitrogen fixation) and incorporating crop
residues. Not all nitrogen that is present in or on the soil is available for plant use at any
one time. Organic nitrogen normally constitutes the majority of the soil nitrogen. It is
slowly converted (2 to 3 percent per year) to the more readily plant-available inorganic
ammonium or nitrate.

The chemical form of nitrogen affects its impact on water quality. The most biologically
important inorganic forms of nitrogen are ammonium (NH4-N), nitrate (NO3-N), and
nitrite (NO2-N). Organic nitrogen occurs as particulate matter, in living organisms, and
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as detritus. It occurs in dissolved form in compounds such as amino acids, amines,
purines, and urea.

Nitrate-nitrogen is highly mobile and can move readily below the crop root zone,
especially in sandy soils. It can also be transported with surface runoff, but not usually in
large quantities. Ammonium, on the other hand, becomes adsorbed to the soil and is lost
primarily with eroding sediment. Even if nitrogen is not in a readily available form as it
leaves the field, it can be converted to an available form either during transport or after
delivery to waterbodies.

Monitoring data from the watershed indicates a significant range in nitrate concentration
in streams draining the Cayuga watershed. Land use appears to be important; streams
draining agricultural subwatersheds have higher concentrations of nitrate than streams in
more forested areas. An interesting annual pattern is evident in the stream data. Higher
concentrations are present in the winter, when there is little nutrient uptake by the
vegetation.

Methods to Control Nutrient Loss

According to EPA (1996) the best management practices to control nutrient loss begin
with a detailed site-specific plan relating the amount of nutrients applied to field
conditions and needs of the crops. "Develop, implement, and periodically update a
nutrient management plan to: (1) apply nutrients at rates necessary to achieve realistic
crop yields, (2) improve the timing of nutrient application, and (3) use agronomic crop
production technology to increase nutrient use efficiency. When the source of the
nutrients is other than commercial fertilizer, determine the nutrient value and the rate of
availability of the nutrients. Determine and credit the nitrogen contribution of any legume
crop. Soil and plant tissue testing should be used routinely."

This commonly recommended management measure would reduce the potential for
nutrient loss to both groundwater and surface waters. Another benefit is economic: most
farms would reduce the amount of nutrients applied on a given site. Many producers in
the Cayuga Lake watershed are already using systems that satisfy or partly satisfy the
intent of this management measure, the only action that may be necessary is to determine
the effectiveness of the existing practices and add additional practices. In the Cayuga
Lake watershed, these voluntary measures can be implemented on individual farms as
part of the whole farm planning process referenced above.

Specific data and information that may be important in refining a nutrient management
plan include (EPA 1993):

1. Detailed soil surveys (these will help define nutrient status of soils and highlight
environmentally sensitive locations).

2. Use of producer-documented yield history and other relevant information to
determine realistic crop yield expectations. Appropriate methods include averaging
the three highest yields in five consecutive crop years for the planning site, or other
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methods based on Cornell Cooperative Extension publications. Increased yields due
to the use of new and improved varieties and hybrids should be considered when
yield goals are set for a specific site.

3. Results of soil testing for pH and major nutrients (N, P, K).
4. Plant tissue analysis.
5. Nutrient analysis of manure or other residuals applied to the soil.
6. Use of proper timing, formulation, and application methods for nutrients that

maximize plant utilization of nutrients and minimize the loss to the environment,
including split applications and banding of the nutrients, use of nitrification inhibitors
and slow-release fertilizers, and incorporation or injection of fertilizers, manures, and
other organic sources.

7. Use of small grain cover crops to scavenge nutrients remaining in the soil after
harvest of the principal crop, particularly on highly leachable soils. Consideration
should be given to establishing a cover crop on land receiving sludge or animal waste
if there is a high leaching potential. Sludge and animal waste should be incorporated.

8. Use of buffer areas or intensive nutrient management practices to limit application of
fertilizers in environmentally high risk areas such as:

• Karstic areas containing sinkholes and shallow soils over fractured bedrock (for
example, in the Yawger and Canoga Creek subwatersheds)

• Riparian zones;
• Highly erodible soils;
• Shallow aquifers.
9. Control phosphorus losses from fields by using BMPs aimed at controlling both

erosion and nutrient losses. Calculate the upper limit on application rates of manure
and sludge based on the phosphorus needs of the crop, supplying any additional
nitrogen needs with nitrogen fertilizers or legumes. If this is not practical, apply
excess phosphorus to fields that will be rotated into legumes, to other fields that will
not receive manure applications the following year, or to sites with low runoff and
low soil erosion potential.

Animal Wastes

There are very little data to evaluate the extent to which animal wastes are a significant
nonpoint source of pollution in the Cayuga watershed. Animal waste (manure) includes
the fecal and urinary wastes of livestock and poultry; process water (such as from a
milking parlor); and the feed, bedding, litter, and soil with which they become
intermixed. The following pollutants may be contained in manure and associated bedding
materials and could be transported by runoff water and process wastewater from confined
animal facilities:
• Oxygen-demanding substances;
• Nitrogen, phosphorus, and many other major and minor nutrients or other deleterious

materials;
• Organic solids;
• Salts;
• Bacteria, viruses, and other microorganisms; and
• Sediments.
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Fish kills may result from runoff, wastewater, or manure entering surface waters, due to
ammonia or dissolved oxygen depletion. The decomposition of organic materials can
deplete dissolved oxygen supplies in water, resulting in anoxic or anaerobic conditions.

Solids deposited in waterbodies can accelerate eutrophication through the release of
nutrients over extended periods of time. Because of the high nutrient and salt content of
manure and runoff from manure-covered areas, contamination of ground water can be a
problem if storage structures are not built to minimize seepage.

Animal diseases can be transmitted to humans through contact with animal feces. Runoff
from fields receiving manure will contain extremely high numbers of bacteria if the
manure has not been incorporated or the bacteria have not been subject to stress. Beach
closure can result from high fecal coliform counts.

The method, timing, and rate of manure application are significant factors in determining
the likelihood that water quality contamination will result. Manure is generally more
likely to be transported in runoff when applied to the soil surface than when incorporated
into the soil. Spreading manure on frozen ground or snow can result in high
concentrations of nutrients being transported from the field during rainfall or snowmelt,
especially when the snowmelt or rainfall events occur soon after spreading (Robillard and
Walter, 1986).

When application rates of manure for crop production are based on crop N needs, the P
and K rates normally exceed plant requirements (Westerman et al., 1985). The soil
generally has the capacity to adsorb phosphorus leached from manure applied on land. As
previously noted, however, nitrates are easily leached through soil into groundwater or to
return flows, and phosphorus can be transported by eroded soil.

Management and structural improvements to young stock raising and manure handling
facilities may be required to reduce the risk that pathogenic protozoa (Cryptosporidia and
Giardia) might reach surface waters. According to NYSDEC, the first barrier for reducing
pathogen risk from farming activities is proper calf and heifer management. Maintaining
healthy calves may minimize the occurrence of pathogens on farms. Additional practices
to reduce contamination with these pathogens include: preventing runoff from animal
housing and exercise areas, handling manure from young stock separately, treating or
storing manure, and carefully selecting land application areas to avoid hydrologically
sensitive areas.

Conditions that cause a rapid die-off of bacteria are low soil moisture, low pH, high
temperatures, and direct solar radiation. Manure storage generally promotes die-off,
although pathogens can remain dormant at certain temperatures. Composting the wastes
can be quite effective in decreasing the number of pathogens.

Methods to Control Nonpoint Source Pollution from Animal Wastes
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USDA and EPA have collaborated on a series of BMPs for manure handling. The
following guidance is adapted from the March 1999 joint publication "Unified National
Strategy for Animal Feeding Operations".

Manure needs to be handled and stored properly to prevent water pollution from animal
feeding operations (AFOs). Manure and wastewater handling and storage practices
should also consider odor and other environmental and public health problems. Handling
and storage considerations should include:
• Divert clean water - Siting and management practices should divert clean water from

contact with feedlots and holding pens, animal manure, or manure storage systems.
Clean water can include rainfall falling on roofs of facilities, runoff from adjacent
lands, or other sources.

• Prevent leakage - Construction and maintenance of buildings, collection systems,
conveyance systems, and permanent and temporary storage facilities should prevent
leakage of organic matter, nutrients, and pathogens to ground or surface water.

• Provide adequate storage - Liquid manure storage systems should safely store the
quantity and contents of animal manure and wastewater produced, contaminated
runoff from the facility, and rainfall. Dry manure, such as that produced in certain
poultry and beef operations, should be stored in production buildings or storage
facilities, or otherwise stored in such a way so as to prevent polluted runoff. Location
of manure storage systems should consider proximity to water bodies, floodplains,
and other environmentally sensitive areas.

• Manure treatments - Manure should be handled and treated to reduce the loss of
nutrients to the atmosphere during storage, to make the material a more stable
fertilizer when land-applied or to reduce pathogens, vector attraction and odors, as
appropriate.

• Management of dead animals - Dead animals should be disposed of in a way that
does not adversely affect ground or surface water or create public health concerns.
Composting, rendering, and other practices are common methods used to dispose of
dead animals.

Sediment Loss from Agricultural Land Use

Sediment has been identified as a significant water quality issue in the Cayuga Lake
watershed. Both measurement and observation confirm that visible plumes of sediment
flow into the lake from its southern tributaries during storms and snowmelt. Sediment can
adversely affect the quality of streams and lakes and diminish their suitability as habitat
for plants and animals. Suspended sediment can reduce the amount of sunlight available
to aquatic plants, cover fish spawning areas and food supplies, interfere with filter
feeding organisms, and clog and harm the gills of fish. Turbidity interferes with the
feeding habits of fish. These effects combine to reduce fish and plant populations and
decrease the overall productivity of the aquatic resource. In addition, recreation is limited
because of the decreased fish population and the water's unappealing, turbid appearance.
Turbidity also reduces visibility, making swimming less safe.



H-13

According to EPA "Guidance Specifying Management Measures for Sources of Nonpoint
Pollution in Coastal Waters" chemicals such as some pesticides, phosphorus, and
ammonium are transported with sediment in an adsorbed state. Changes in the aquatic
environment, such as a lower concentration in the overlying waters or the development of
anaerobic conditions in the bottom sediments, can cause these chemicals to be released
from the sediment. Adsorbed phosphorus transported by the sediment may not be
immediately available for phytoplankton growth but does serve as a long-term
contributor to eutrophication. This adsorbed phosphorus may be immediately available to
the macrophyte community.

Sediment from agricultural lands is the solid material, both mineral and organic, that is in
suspension, is being transported, or has been moved from its site of origin by air, water,
gravity, or ice. The types of erosion associated with agriculture that produce sediment are
(1) sheet and rill erosion and (2) gully erosion. Soil erosion can be characterized as the
transport of particles that are detached by rainfall, flowing water, or wind. Eroded soil is
either redeposited on the same field or transported from the field in runoff.

Sediments from different sources vary in the kinds and amounts of pollutants that are
adsorbed to the particles. For example, sheet and rill erosion mainly move soil particles
from the surface or plow layer of the soil. Sediment that originates from surface soil has a
higher pollution potential than that from subsurface soils. The topsoil of a field is usually
richer in nutrients and other chemicals because of past fertilizer and pesticide
applications, as well as nutrient cycling and biological activity. Topsoil is also more
likely to have a greater percentage of organic matter. Sediment from gullies and
streambanks usually carries less adsorbed pollutants than sediment from surface soils.

Soil eroded and delivered from cropland as sediment usually contains a higher percentage
of finer and less dense particles than the parent soil on the cropland. This change in
composition of eroded soil is due to the selective nature of the erosion process. For
example, larger particles are more readily detached from the soil surface because they are
less cohesive, but they also settle out of suspension more quickly because of their size.
Organic matter is not easily detached because of its cohesive properties, but once
detached it is easily transported because of its low density. Clay particles and organic
residues will remain suspended for longer periods and at slower flow velocities than will
larger or denser particles. This selective erosion can increase overall pollutant delivery
per ton of sediment delivered because small particles have a much greater adsorption
capacity than larger particles. As a result, eroding sediments generally contain higher
concentrations of phosphorus, nitrogen, and pesticides than the parent soil (i.e., they are
enriched).

Methods to Control Erosion and Sedimentation

The objective of this class of best management practices (BMPs) is to reduce the mass
load of sediment reaching a waterbody. Two different strategies can be used. The first,
and most desirable, strategy is to implement practices on the field to prevent erosion and



H-14

sediment transport. Practices that could be used to accomplish this include conservation
tillage, contour strip-cropping, terraces, and critical area planting.

The second strategy is to route runoff from fields through BMPs that remove sediment.
Practices that could be used to accomplish this include filter strips, field borders, grade
stabilization structures, sediment retention ponds, water and sediment control basins, and
terraces. Site conditions will dictate the appropriate combination of practices for any
given situation.

Site-specific solutions may be developed for farms through participation in whole farm
planning in cooperation with technical staff from County Soil and Water Conservation
Districts, NRCS, Cornell Cooperative Extension, Farm Services Agency etc. Education
and outreach are an important component of this effort.

Measures to reduce sediment loss have the potential to increase movement of water and
soluble pollutants through the soil profile to the ground water. Erosion and sediment
control systems must be carefully designed to protect against the contamination of ground
water. Ground-water protection will also be provided through implementation of the
nutrient and pesticide management measures to reduce and control the application of
nutrients and pesticides.

To ensure that the selected BMPs continue to function as designed and installed, some
operational functions and maintenance will be necessary over the life of the practices.
Since BMPs will be designed to control a specific storm frequency, they may suffer
damage when larger storms occur. Damage must be repaired after such storms and
practices must be inspected periodically.

Pesticides

EPA defines a pesticide as a substance or mixture of substances intended for preventing,
destroying, repelling, or mitigating any pest or intended for use as a plant regulator,
defoliant, or desiccant. Pesticides may target many organisms, among them insects, fungi,
certain weeds, mites, or nematode worms. In recent years, USGS and the NYSDEC have
monitored selected tributaries and Cayuga Lake for pesticides using analytical testing
methods that can detect these compounds at very low concentrations. Results indicate
that measurable concentrations of pesticides and their breakdown products (metabolites)
have been detected in both the streams and the lake. The concentration of no individual
chemical in the lake water exceeds its associated water quality standard designed to
protect human health and the environment. However, toxicological data on the effects of
pesticide metabolites and mixtures of chemicals are limited. The chemicals detected in
Cayuga Lake and its tributaries in highest concentrations are herbicides used to control
weeds in corn and soybean production. Residential land uses may also be a source.

Pesticides and their metabolites may enter ground and surface water in solution, in
emulsion, or bound to soil colloids and may impair water for its designated uses. Some
types of pesticides are resistant to degradation and may persist and accumulate in aquatic
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ecosystems. Pesticides may harm the environment by eliminating or reducing populations
of desirable organisms, including endangered species. Sublethal effects include the
behavioral and structural changes of an organism that jeopardize its survival. For
example, certain pesticides have been found to inhibit bone development in young fish or
to affect reproductive success.

Herbicides in the aquatic environment can destroy the food source for higher organisms,
or reduce the amount of vegetation available for habitat and stabilization of soft
sediments. Also, the decay of plant matter exposed to herbicide-containing water can
cause reductions in dissolved oxygen concentration (North Carolina State University,
1984).

A major source of contamination from pesticide use is a result of their normal
application. Other sources of pesticide contamination are atmospheric deposition, spray
drift during the application process, misuse, and spills, leaks, and discharges that may be
associated with pesticide storage, handling, and waste disposal.

The primary routes of pesticide transport to aquatic systems are (Maas et al., 1984):
1. Direct application;
2. In runoff;
3. Aerial drift;
4. Volatilization and subsequent atmospheric deposition; and
5. Uptake by biota and subsequent movement in the food web.

The amount of field-applied pesticide that leaves a field in the runoff and enters a stream
primarily depends on:
1. The intensity and duration of rainfall or irrigation;
2. The length of time between pesticide application and rainfall occurrence;
3. The amount of pesticide applied and its soil/water partition coefficient;
4. The length and degree of slope and soil composition;
5. The extent of exposure to bare (vs. residue or crop-covered) soil;
6. Proximity to streams;
7. The method of application; and
8. The extent to which runoff and erosion are controlled with agronomic and structural

practices.

This variability in the actual loss of field-applied material presents challenges for a
monitoring program designed to estimate the magnitude and significance of pesticide loss
from agricultural fields in the Cayuga Lake watershed. An intensive monitoring of three
subwatersheds in the summer of 1998 for two pesticides indicated highly variable
concentrations both temporally (over the course of the storm) and spatially (between the
subwatersheds with different soils, geology, and agricultural practices). (Eckhardt et al
1999).

Pesticide losses are generally greatest when rainfall is intense and occurs shortly after
pesticide application, a condition for which water runoff and erosion losses are also
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greatest. Pesticides can be transported to receiving waters either in dissolved form or
attached to sediment. Dissolved pesticides may be leached to ground-water supplies. The
rate of pesticide movement through the soil profile to ground water is inversely
proportional to a chemical-specific adsorption partition coefficient Kd (a measure of the
degree to which a pesticide is partitioned between the soil and water phase). The higher
the value of Kd, the less tendency the chemical will have to move with water. Both the
degradation and adsorption characteristics of pesticides are highly variable.

Methods to Control Pesticide Loss

The most effective approach to reducing pesticide pollution of waters is, first, to release
fewer pesticides and/or less toxic pesticides into the environment and, second, to use
practices that minimize the movement of pesticides to surface water and ground water
(EPA 1993).

The pesticide management measures identify a series of steps or thought processes that
producers should use in managing pesticides. A careful field-specific review of pest
problems, previous pest control measures, and cropping history must be conducted. Each
area targeted for application should review soil and hydrologic conditions to estimate the
potential for off-site migration to groundwater or surface water. Integrated pest
management (IPM) strategies should be used to minimize the amount of pesticides
applied. Pesticides should be applied efficiently and at times when precipitation or high
winds are unlikely. Storage, mixing and disposal of pesticides and containers must
consider the potential for losses to groundwater and surface waters. Equipment should be
tested and calibrated prior to use.
EPA has compiled a list of BMPs for pesticides, illustrating the types of practices that can
be applied successfully to minimize this important aspect of agricultural nonpoint source
pollution (EPA 1993). The EPA list is summarized below.
(1) Inventory current and historical pest problems, cropping patterns, and use of
pesticides for each field.

This can be accomplished by using a farm and field map, and by compiling the following
information for each field:
• Crops to be grown and a history of crop production;
• Soil types;
• The exact number of acres within each field; and
• Records on past pest problems, pesticide use, and other information for each field.

(2) Consider the soil and physical characteristics of the site including mixing, loading and
storage areas for potential for the leaching and/or runoff of pesticides.

In situations where the potential for loss is high, emphasis should be given to practices
and/or management practices that will minimize these potential losses. The physical
characteristics to be considered should include limitations based on environmental
hazards or concerns such as:
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• Sinkholes, wells, and other areas of direct access to ground water such as karstic
topography;

• Riparian areas
• Runoff potential;
• Wind erosion and prevailing wind direction;
• Highly erodible soils;
• Soils with poor adsorptive capacity;
• Highly permeable soils;
• Shallow aquifers; and
• Wellhead protection areas.

(3) Use IPM strategies to minimize the amount of pesticides applied.

Following is a list of IPM strategies:
• Use of biological controls:
• introduction and fostering of natural enemies;
• preservation of predator habitats; and
• release of sterilized male insects;
• Use of pheromones:
• for monitoring populations;
• for mass trapping;
• for disrupting mating or other behaviors of pests; and
• to attract predators/parasites;
• Use of crop rotations to reduce pest problems;
• Use of improved tillage practices such as ridge tillage;
• Use of cover crops in the system to promote water use and reduce deep percolation of

water that contributes to leaching of pesticides into ground water;
• Destruction of pest breeding, refuge, and over wintering sites (this may result in loss

of crop residue cover and an increased potential for erosion)
• Use of mechanical destruction of weed seed;
• Habitat diversification;
• Use of allelopathy characteristics of crops;
• Use of resistant crop strains;
• Pesticide application based on economic thresholds, i.e., apply pesticides when an

economic threshold level has been reached as opposed to applying pesticides in
anticipation of pest problems;

• Use of periodic scouting to determine when pest problems reach the economic
threshold on each field;

• Use of less environmentally persistent, toxic, and/or mobile pesticides;
• Use of timing of field operations (planting, cultivating, irrigation, and harvesting) to

minimize application and/or runoff of pesticides; and
• Use of more efficient application methods, e.g., spot spraying and banding of

pesticides.
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(4) When pesticide applications are necessary and a choice of materials exists, consider
the persistence, toxicity, and runoff and leaching potential of products along with other
factors, including current label requirements, in making a selection.

Users must apply pesticides in accordance with the instructions on the label of
each pesticide product and must be trained and certified in the proper use of the
pesticide. Labels include a number of requirements including allowable use rates;
classification of pesticides as "restricted use" for application only by certified
applicators; safe handling, storage, and disposal requirements; and any restrictions
needed to protect ground water; and other requirements.

(5) Maintain records of application of restricted use pesticides (product name, amount,
approximate date of application, and location of application of each such pesticide used)
for a 2-year period after such use, pursuant to the requirements of the 1996 Farm Bill.

(6) Use lower pesticide application rates than those called for by the label when the pest
problem can be adequately controlled using such lower rates.

(7) Consider the use of organic farming techniques that do not rely on the use of
synthetically compounded pesticides.

(8) Recalibrate spray equipment each spray season and use anti-backflow devices on
hoses used for filling tank mixtures.

Purchase new, more precise application equipment and other related farm
equipment (including improved nozzles, computer sensing to control flow rates,
radar speed determination, electrostatic applicators, and precision equipment for
banding and cultivating), as replacement equipment is needed.

(9) Integrated crop management system: A total crop management system that promotes
the efficient use of pesticide and nutrients in an environmentally sound and economically
efficient manner.



Appendix I
Stormwater Management & Erosion Control



Roadbank/Road Ditch Erosion
Very Severe

Distance Erosion Road Exposed Collapsing Washed NewlyDug/ Veg Next to
From Eroded Class Side Depth Width Length Roots Banks Out Bare Soil Cover Private Crop

Location Town Sub-water-shed Intersection Intersection (mi) Distance Slope (vs,s,m) (l,r,b) (m) (m) (mi) Gravel (nd, bs)
Townline Road Aurelius Yawger Creek Oakwood Road 2.35 0.05 11% VS R 1.7 3.7 3.1 Y Y Y BS Some
Braley Road Caroline Sixmile Creek Central Chapel Road 0.1 0.45 4% VS B 4.9 13 0.65 Y Y Y BS None
Braley Road Caroline Sixmile Creek Central Chapel Road 0.1 0.45 4% VS B 4.9 13 0.65 Y Y Y BS None
Grove School Road Caroline Sixmile Creek Central Chapel Road 0.65 0.05 5% VS R 4.7 15 1.6 Y Y Y BS None
Bald Hill Road Caroline Sixmile Creek Dead End 1.45 0.2 10% VS L 1.8 3 1.9 Y Y Y BS Little
Middaugh Road Caroline Sixmile Creek Coddington Road 0.85 0.05 6% VS L 1 3.2 1.3 Y Y Y BS None
Bailor Road Caroline Sixmile Creek Valley Road 0.6 0.05 4% VS L 2.4 9.3 2 Y Y Y BS None
Old 76 Road Caroline Sixmile Creek Valley Road 0.6 0.1 1% VS B 1.4 16.3 2.5 Y Y None
Deer Crossing Lane Covert Interlaken Area Rt. 89 0.4 0.05 19% VS L 1 Y Y Y BS Little Y
Vanbuskirk Gulf Road Danby Cayuga Inlet Kelloggs Corner Road 3.05 0.05 7% VS B 1.7 8.6 3.1 Y Y Y BS Little
Beach Hill Road Danby Cayuga Inlet Maple Avenue 0.65 0.65 10% VS L 1.5 3.8 1.5 Y Y Y BS Some
Statton Road Danby Cayuga Inlet Rt. 96 0.9 0.05 7% VS B 4.2 14 1.7 Y Y Y BS Little
Statton Road Danby Cayuga Inlet Rt. 96 1 0.05 9% VS L 1.7 7.3 1.7 Y Y Y
Statton Road Danby Cayuga Inlet Rt. 96 1 0.05 9% VS L 1.7 7.3 1.7 Y Y Y
Yellow Barn Road Dryden Sixmile Creek Midline Road 0.2 0.25 1% VS R 3.4 11 Y Y Y BS Some
Bostwick Road Enfield Enfield Creek Rt. 13A 4.4 0.45 10% VS R 1 4 5.3 Y Y Y BS Little
Bostwick Road Enfield Enfield Creek Rt. 13A 4.4 0.45 10% VS R 1 4 5.3 Y Y Y BS Little
Fish Road Enfield Enfield Creek Rt. 327 0.15 0.35 2% VS L 3.9 11.6 3.2 Y Y Y BS Moderate
Van Ostrand Road Enfield Cayuga Inlet Rt. 13 0.7 0.15 1% VS B 5.2 16.2 1.85 Y Y Y BS Little
Trumbull Corner Enfield Enfield Creek Rt. 13 5.25 0.15 3% VS R 6 Y Y Y BS None
Hill Road Genoa Little Salmon Creek Atwater Road 0.75 0.05 7% VS R 2.2 13 1.6 Y Y Y BS Little
Center Road Genoa Little Salmon Creek Dead End 0.45 0.05 9% VS L 2.6 10.6 3.7 Y Y Y BS Little Y
Clearview Road Genoa King Ferry Station Area Rt. 34B 1.4 0.05 13% VS R 1.8 3.3 1.5 Y Y Some
Bedrock Lane Genoa King Ferry Station Area Dead End 0 1.65 1% VS L 1.65 Y Y Y Some
Bedrock Lane Genoa King Ferry Station Area Dead End 0 1.65 1% VS L 1.65 Y Y Y Some
Cemetery Lane Groton Fall Creek Lafayette Road 0.6 0.05 0% VS R 1.6 Y Y Y BS Little
Bower Road Hector Spring Brook Stillwell Road 1.9 0.1 7% VS L 4 11.5 2.5 Y Y Y BS None
Voorheis Road Hector Spring Brook Rt. 227 1.95 0.1 10% VS L 4.5 12.4 2.5 Y Y Y BS Little
Bergen Road Hector Taughannock Creek Newtown Road 0.95 0.05 7% VS R 4.5 11.4 2.9 Y Y Y BS None
Burns Road Ithaca Sixmile Creek Coddington Road 0.85 0.05 4% VS R 4.3 11 1.1 Y Y Y BS Some
Caldwell Road Ithaca Fall Creek Forest Home Drive 0.1 0.05 10% VS B 1.1 3.1 0.5 Y Y Y BS Little
Rt. 13 Lansing Lansing Area Cayuga Heights Line 0 0.35 4% VS R 10.8 Y Little
East Lake Road Lansing Lansing Area Rt. 34 0.45 0.05 6% VS R 2 7.5 0.9 Y Y Y Little
East Lake Road Lansing Lansing Area Rt. 34 0.5 0.2 8% VS L 2.9 10.5 0.9 Y Y Y BS Some
East Lake Road Lansing Lansing Area Rt. 34 0.55 0.05 0% VS R 2.3 10 0.9 Y Y Y BS Little
Reach Run Lansing Lansing Area Dead End 0 0.1 6% VS L 0.85 Y Y BS None
Reach Run Lansing Lansing Area Dead End 0.1 0.05 5% VS R 0.85 Y Y BS Little
Waterplant Road Lansing Lansing Area Rt. 34 0.45 0.15 6% VS R 0.85 Y Y BS Little
Brownhill Road Lansing Locke Creek Gulf Road 0.05 0.1 11% VS R 1.3 Y Y Y BS None
Ludlowville Road Lansing Salmon Creek Rt. 34B 0.3 0.1 4% VS R 2.5 9.6 1.2 Y Y BS Little
Sunset Beach Road Ledyard King Ferry Station Area Rt. 90 0.1 0.1 1% VS L 0.5 Y Y BS Some Y
Honoco Lane Ledyard King Ferry Station Area Lake Road 0.2 0.9 0% VS L 3.65 Y Y Y BS Some Y
Honoco Lane Ledyard King Ferry Station Area Lake Road 1.3 0.1 0% VS L 3.65 Y Y Y BS Some Y
Honoco Lane Ledyard King Ferry Station Area Lake Road 1.6 0.7 0% VS L 3.65 Y Y Y BS Some Y
Honoco Lane Ledyard King Ferry Station Area Lake Road 2.4 1.2 0% VS L 3.65 Y Y Y BS Some Y
Kings Corners Road Ledyard Great Gully Rt. 90 3.6 0.05 4% VS R 2.5 11.2 4.3 Y Y Y BS Little
Van Ostrand Road Newfield Cayuga Inlet Rt. 13 0.2 0.1 10% VS R 1.7 4.5 1.85 Y Y Y BS None
Protts Hill Road Newfield Fish Kill Millard Hill 1.35 0.3 10% VS L 1.9 6.7 1.65 Y Y Y BS Little
Cox Road Newfield West Branch Rt. 13 0.1 0.1 6% VS R 4.8 13 0.8 Y Y Y BS Little
Tupper Road Newfield Cayuga Inlet Seely Hill Road 0.95 1 8% VS L 1.5 3.8 2.4 Y Y Y BS Little
Vanbuskirk Road Newfield Cayuga Inlet Vanbuskirk Gulf Road 0 0.1 10% VS B 4 12.3 1.5 Y Y Y BS Little
West Wycoff Road Ovid Sheldrake Creek Hall Road 0.65 0.1 3% VS L 8 ft 14.5 2.9 Y Y Y BS Little Y
South Cayuga Lake Road Romulus Big Hollow Area Rt. 89 0 0.05 8% VS L 2.6 6.1 0.3 Y Y Y BS Moderate
Elm Beach Road Romulus Big Hollow Area Rt. 89 0 0.1 9% VS R 5 10.2 1 Y Y Y BS Little
Filmore Road Summerhill Fall Creek Lake Como Road 0.15 0.2 5% VS L 1.4 Y Y Y BS Some
Filmore Road Summerhill Fall Creek Lake Como Road 0.15 0.2 5% VS L 1.4 Y Y Y BS Some
Filmore Road Summerhill Fall Creek Lake Como Road 0.35 0.1 6% VS B 1.6 4.4 1.4 Y Y Y BS Some
Willow Creek Point Trumansburg Willow Creek Area Rt. 89 0.025 0.05 16% VS R 1.8 3.9 0.1 Y Y Y BS Some

Source: Cayuga Lake Watershed Roadbank Inventory, 2000, Genesee/Finger Lakes Regional Planning Council
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Storm Water Management Regulations

Introduction

Significant improvements have been achieved in controlling pollutants that are
discharged from sewage and wastewater treatment plants. Across the nation, attention is
being shifted to other sources of pollution such as stormwater runoff.  Stormwater
management, especially in urban areas, is becoming a necessary step in seeking further
reductions in pollution in our waterways and presents new challenges. Stormwater runoff
normally cannot be treated in the same way as accomplished by sewage and wastewater
treatment plants. More often than not, end-of-pipe controls are not the best answer for
removing pollutants from stormwater runoff. Pollutants in runoff enter our waterways in
numerous ways and the best way of control is usually at the pollutant's source.
Sometimes, significant improvements can be made by employing best management
practices, or "BMPs". Proper storage of chemicals, good housekeeping and just plain
paying attention to what's happening during runoff events can lead to relatively
inexpensive ways of preventing pollutants from getting into the runoff in the first place
and then our waterways.

The EPA and the NYSDEC are increasing their attention in several ways. Some
activities, including construction activities disturbing 5 or more acres, are now required to
obtain SPDES permits which authorizes the discharge of runoff to surface waters. There
are SPDES General Permits for Stormwater available for this purpose. The general
permits require the activity to implement stormwater management measures for
controlling pollutants in the stormwater runoff. Although it's only a proposal at this time,
the Phase 2 regulations will widen the types of activities needing a SPDES permit to
include separate storm water systems in urban areas and construction activities disturbing
less than five (5) acres.

Future Stormwater Requirements: (Discussion of Phase I and Phase II)

Point Sources

The 1972 amendments to the Federal Water Pollution Control Act (referred to as the
Clean Water Act), prohibit the discharge of any pollutant to navigable waters from a
point source unless the discharge is authorized by a National Pollutant Discharge
Elimination System (NPDES) permit. Efforts to improve water quality under the NPDES
program have traditionally focused on reducing pollutants in discharges of industrial
process wastewater and municipal sewage. At the onset of the program in 1972 many
sources of industrial process wastewater and municipal sewage were not adequately
controlled, and represented addressing environmental problems. In addition, sewage
outfall and industrial process discharges were easily identified as responsible for poor,
often drastically degraded water quality conditions.

Since enactment of the 1972 amendments to the Clean Water Act, significant progress
has been made in cleaning up industrial process wastewater and municipal sewage.
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Continuing improvements are expected for these discharges as the NPDES program
continues to shift to toxic and water quality-based pollution control.

Nonpoint sources

With the vast improvements in pollution control of point source discharges it became
evident that more diffuse sources (occurring over a wide area) of water pollution, such as
urban runoff, were also a major cause of water quality problems. The focus was
beginning to shift to nonpoint source pollution. The appropriate means of regulating
storm water discharges within the NPDES program has been a matter of serious concern
since implementation of the NPDES program. Each attempt to devise a workable
program has been the focus of substantial controversy, in view of the large number of
storm water sources, the nature of storm water runoff and the realities of program
priorities and resources.

Initial Exemption for Stormwater

In 1973, EPA promulgated its first storm water regulations which exempted urban runoff
if it was not contaminated by industrial or commercial activity. Because of the
intermittent, variable and unpredictable nature of storm water discharges, EPA reasoned
that the problems caused by storm water discharges were better managed at the local
level through nonpoint source controls such as the imposition of specific management
practices to prevent the pollutants from entering the runoff. The Agency also justified its
decision by noting that issuing individual NPDES permits for the hundreds of thousands
of storm water point sources in the United States would create an overwhelming
administrative burden and would divert resources away from control of industrial process
wastewater and municipal sewage, which at the time, were more pressing and identifiable
environmental problems.

Phase I

There were a series of legal challenges to EPA's approach to stormwater pollution
abatement and the NPDES permit process as it related to nonpoint source pollution. As a
result of those legal challenges and comments from various municipalities around the
country, the NPDES regulations evolved until the EPA promulgated the final Phase I
storm water regulations on November 16, 1990. This final regulation establishes
requirements for the storm water permit application process. It also sets forth the required
components of municipal storm water as a preliminary permitting strategy for industrial
activities. In implementing these regulations, EPA and the States will strive to achieve
environmental results in a cost effective manner by placing high priority on pollution
prevention activities, and by targeting activities based on reducing risk from particularly
harmful pollutants and or from discharges to high value waters.

Phase II
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The U.S. Environmental Protection Agency has recently proposed issuing new
construction storm water permits, which will increase the scope of the permitting
program. Under the proposal the scope of the new permits will extend to specifically
designated sites under five acres and expand conditions for protecting endangered species
and historic properties. The proposed permit adds requirements for public notification
and pollution prevention plan performance objectives.

While the proposed permits will not impose a limitation or performance standard in the
permit, EPA said it believes required storm water management measures will remove at
least 80 percent of total suspended solids from at construction site run-off. The agency
said total suspended solids also provide a parameter for controlling other pollutants,
including heavy metals, oxygen demanding pollutants, and nutrients commonly found in
storm water discharges.

The agency said the existing permits were first issued in 1992 and most will expire in
September 1997. The permits authorize stormwater discharges from construction sites
and currently apply to construction sites, which are larger than five acres.
The permits call for sediment and erosion controls, storm water management measures,
and construction site housekeeping best management plans. EPA said permittees must
develop and implement four classes of controls in the pollution prevention plan. The first
three include:

* Erosion and Sediment Controls
* Stabilization Practices
* Structural Practices

to divert flows from exposed soils, store flows, or otherwise limit runoff and the
discharge of pollutants from exposed areas of the site. For sites with more than 10
disturbed acres at one time and served by a common drainage location will require a
temporary or permanent sediment basin.

EPA estimated the cost for providing sediment and erosion controls from $1 to $5 per
square foot for seeding mulching and riprap drainage swales. And around $6 pre linear
foot silt fences and earth dikes.

Other measures such as traps, sump pits and sediment basins will cost between $500 and
$50,000 depending upon application and size.

Lastly, in some cases the Storm Water Management plan will need to cover discharges of
pollutants from storm water management structures after construction ceases. EPA
pegged the annualized costs of several storm water management of options a between
about $3000 for 9 acre developed area to as much as $10,000 for 20 acre developed area.

EPA said it will require all permit applicants to follow procedures to ensure protection of
listed species and critical habitat. That requirement will extend to off-site area located in
the path through which contaminated point source storm water flows to the point of
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discharge into the receiving water. EPA is soliciting comment on whether the scope of
protection should be broadened to encompass listed species found on the entire
construction site and not just those species found "in proximity" as currently defined.

Potential Impact on New York State of Phase II Regulations

There are basically three groups of activities that will be affected by the proposal:

(1) Phase 1 activities;
(2) Construction activities disturbing between 1 and 5 acres ("other" activities); and
(3) "Urbanized" smaller municipalities. These are discussed in greater detail below.

Phase 1 activities

The scope of activities covered by the NPDES regulations under §122.26(b)(14) will be
unchanged, maintaining the original eleven categories of activities, including
§122.26(b)(14)(x) which pertains to runoff from construction activities that disturb 5 or
more acres. There are, however, several impacts that the proposal will have on these
existing eleven groups of activities.

The permit exemption for industrial-type activities that are operated by small
municipalities will expire. For example, storm water runoff from POTWs and
construction activities for small municipalities will need to obtain permit authorization by
August 7, 2001.

"Light industry" activities identified under 122.26(b)(14)(xi) which previously didn't
have to do anything if materials weren't exposed to storm water will have to provide
certifications of "non-exposure" to NYS under the proposal. Non-exposure certifications
will need to be submitted for each permit term (i.e. 5 years) and will also be applicable to
the other categories of activities listed under §122.26(b)(14) except construction activities
under §122.26(b)(14)(x).

"Other" Activities(i.e. construction between 1 and 5 acres)

The proposal establishes a new section, 122.26(b)(15), which deals with construction
activities disturbing more than 1 but less than 5 acres. Storm water runoff from these
activities will need a permit by May 31, 2002 unless waived by the permitting authority
(i.e. DEC).

There are potential waivers based upon certifications to DEC where: (1) the "R" factor
(soil erosivity factor) is less than 2; or (2) the soil loss will be less than 2 tons per year; or
(3) where storm water controls are not needed based upon TMDLs and watershed plans.

EPA estimates that there are 110,000 of these construction activities nationwide.

Small Municipalities
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EPA has amended the stormwater regulations to require that operators of municipal
separate stormwater systems ("MS4"s) within "Urbanized Areas" develop programs for
the control of stormwater under their jurisdiction. Urbanized Areas are defined by the US
Census. New York State has 14 Urbanized Areas. These are:
1.Danbury Connecticut-NY State
2.Stamford Ct - NY State
3.Buffalo - Niagara Falls
4.Glens Falls
5.Albany - Schenectady - Troy
6.Binghamton
7.Elmira
8.Ithaca
9.Newburgh
10.Poughkeepsie
11.Rochester
12.Syracuse
13.Utica - Rome
14.New York City - Northeastern NJ

There are 44 cities, 183 villages and 141 towns within New York State's urbanized areas.
All of the MS4s within these urbanized areas must adopt a minimum program (described
below).

EPA has also identified another 25 municipalities (cities and villages) which are located
outside of an urbanized areas. MS4s within these jurisdictions are potentially subject to
permitting under the storm water program because of their population (> 10,000) and
density (> 1,000/square mile).

New York State will have to develop and implement criteria and a process for
designating additional municipalities for inclusion into the storm water program.
Candidates for designation include municipalities described in the previous paragraph,
DOT, the NYS Thruway, correctional facilities, universities and military bases. NYS will
also need to consider inter-connected systems as well as the possibility of public petitions
for designating additional municipal candidates. The deadline for designation is May 31,
2002 or May 31, 2004 where comprehensive watershed plans exist. Permits applications
would be required 180 days afterwards.

Waivers would be possible provided that the municipality is small (<1,000 people) and
there are watershed plans where TMDLs address the pollutants of concern.

Permits for small municipalities would need to be issued by NYS by March 1, 2002 and
would focus on six (6) minimum areas

1.Develop an educational program to encourage public awareness of stormwater issues
2.Increase Public Participation and involvement in decisions involving stormwater
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3.Institute a trackdown system to determine the cause of and remedy illicit connections
4.Review development plans to insure the adequacy of construction site runoff controls
5.Inspect stormwater facilities to insure that they are performing as designed
6.Adopt and institute a stormwater management pollution prevention program at facilities
operated by the municipality

The resulting local programs would be comprehensive and address a wide range of
activities under the control of the municipality such as industrial-type activities,
construction, post-construction needs, flood control, salt storage and snow removal, fleet
maintenance, parks and golf course management and sewer system maintenance to name
just a few.

New York State would need to establish a list of acceptable BMPs and small
municipalities would have to report annually to DEC on their implementation. NOITTs
would be submitted by May 31, 2002 for review by New York State.

List of NYS Urbanized Communities

Likely Subject to EPA Phase II Regulations (by County)

Please note that the regulations are only PROPOSED at this time.

These communities are located either entirely or partially within one of New York's 14
urbanized areas

MS4s within the urbanized portion of these communities will likely be required to
develop Phase II stormwater programs. (Urbanized areas are generally contiguous census
blocks with population densities of greater than 1000 persons per square mile.)

EPA defines an MS4 as "...a conveyance or system or conveyances (including roads with
drainage systems and municipal streets) that is owned or operated by the Federal
government, a State, city, town borough, county, parish, district, association, or other
public body designed or used for collecting or conveying stormwater which is not a
combined sewer and which is not part of a Publicly Owned Treatment Works as defined
at 40 CFR 122.26"

Cayuga Lake Watershed Municipalities Proposed for Coverage Under Phase II
Cayuga Heights (V) Tompkins
Dryden (T) Tompkins
Ithaca (C) Tompkins
Ithaca (T) Tompkins
Lansing (T) Tompkins
Lansing (V) Tompkins

SPDES General Permit for Stormwater Information Background
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Passage of the Federal Water Pollution Control Act of 1972, amended later and known as
the Clean Water Act (CWA), included the revised permitting program identified as the
National Pollutant Discharge Elimination System (NPDES).

The CWA also identified the types of activities that needed authorization for the
discharge of pollutants to the nation's waterways and established a hierarchy of standards
and deadlines that the discharger had to meet.

The 1987 CWA amendments specifically identified the types of stormwater discharges
requiring permit authorization and established deadlines for their achievement. New York
State administers its State Pollutant Discharge Elimination System (SPDES) program
which serves as the authorizing mechanism for activities in the State to comply with the
NPDES program.

Purpose of the Permitting Process

Whenever somebody discharges to a "Water of New York State," they first need
authorization to do so, which usually is accomplished by obtaining a SPDES permit from
the DEC. This permit contains provisions under which the discharge is allowed to occur.
A SPDES permit also satisfies the federal NPDES requirements since the DEC has an
approved NPDES program which is administered in lieu of the EPA issuing NPDES
permits in New York State.

Since 1975, SPDES permits have been issued mostly on a site-specific basis and have
been tailored to an individual activity which often has been either a sewage or wastewater
treatment facility. These individual, site-specific SPDES permits contain limits on the
quantity and quality of the discharge. Permits often requite self-monitoring in order to
facilitate and enable the permittee to gauge compliance with his/her effluent limits.
Individual SPDES permits also contain other appropriate provisions for safeguarding the
receiving waters.

More recently, another type of SPDES permit has emerged; a general permit which is
issued to a class (or category) of similar activities. Instead of an application for an
individual SPDES permit, eligible dischargers may obtain the authority to discharge by
submitting a completed Notice of Intent, Transfer or Termination (NOITT) form. Just
like any other permit, activities which are covered under the general permit are required
to comply with the provisions of the general permit. The most notable provision of the
general permits for stormwater is the implementation of a pollution prevention plan that
is tailored to the specific site and continually updated. The plan is made up of various
Best Management Practices (BMPs), inspections and other requirements, each of which
is aimed at controlling pollutants at their potential source(s).

As of this writing, there are two SPDES general permits for stormwater in effect. Another
general permit for concentrated animal feeding operations (CAFOs) was issued in early
July 1999. There are bound to be even more general permits in the future, especially
when the Phase 2 regulations become final. General permits provide an alternative to
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individual SPDES permitting and are available to any discharge which meets the
eligibility provisions contained in the general permit. A discharger may have appropriate
authority to discharge stormwater under either type of SPDES permit. Although the DEC
would prefer that a facility have a single SPDES permit addressing all discharge sources,
the recent federal regulations and associated deadlines have made it necessary for some
activities to obtain SPDES authorization for a portion of its discharges under an
individual permit and some stormwater discharges under the general permit. In time,
however, it is the intent of DEC to amalgamate SPDES authorization under a single
permit.

Advantages of a General Permit

Simple NOITT form
Quicker availability
Permit provisions
Lesser annual regulatory fee

General Construction Activity Stormwater Permit

(GCSP) application process begins with the filing of a Notice of Intent, Transfer or
Termination (NOITT). The NOITT consists of a two page application and a letter size
map. There is no filing fee, but a fee of $50. per year is charged by NYSDEC. Bills for
this fee are scheduled to be sent out in June or July of each year. Do not send money until
you are billed to do so.

NOITT's are to be sent to:
NOITT
NYSDEC
50 Wolf Road
Albany NY 12233-3505

Who, When, and Why

Owners of lands which discharge stormwater associated with construction activity must
apply for a permit if activities involve the disturbance of five (5) acres or more.
Construction activity that results in a land disturbance of less than five (5) acres, but
which is part of a larger common plan of development or sale, must also be covered by a
permit.

Construction activities do not include routine maintenance performed by public agencies,
or their agents, to maintain original line and grade, hydraulic capacity, or original purpose
of facility, or emergency construction activities required to protect public health and
safety.

Owner(s) of new construction must file an NOITT prior to commencement of clearing,
grading, or excavation.
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Owners of ongoing construction must file an NOITT along with a letter of explanation
for late filing. For ongoing construction activity involving a change of ownership, the
new owner must submit a new NOITT within 30 days or ownership.

Permit Conditions and Requirements

The GCSP prohibits the discharge of materials other than storm water and all discharges
which contain a hazardous substance in excess of reportable quantities established by 40
Code of Federal Regulations (CFR) 117.3 of 40 CFR 302.4, unless a separate NPDES
permit has been issued to regulate those discharges.

Permits for storm water discharges associated with construction activity must meet all
applicable provisions of Sections 301 and 402 of the CWA.

After submitting an NOI and receiving notification of coverage under the GCSP, you
must do the following:

Develop and implement a Stormwater Pollution Prevention Plan (SWPPP) as described
in Section A of the GCSP.

Develop and implement a Monitoring Program as described in Section B of GCSP.

Retain all records for a period of at least three (3) years after construction is completed.

Penalties

For falsification of reports, penalties of no more than $10,000 and/or imprisonment of no
more than two (2) years.

For violations of permit conditions, penalties are a fine of no more than $25,000 per day
as well as any other sanction provided by Section 309 of the Clean Water Act (CWA).

Other Stormwater Management & Erosion Control Permit Information
• General Permit for Stormwater Discharges Associated with Industrial Activity from

Construction Activities <http://www.dec.state.ny.us/website/dow/cnstruct.htm>
• Stormwater Permits for Industrial and Commercial Properties

<http://www.dec.state.ny.us/website/dow/industr.htm>
• General Permit for Construction Activities Erosion and Sediment Control Guidelines

<http://www.dec.state.ny.us/website/dow/appndixe.htm>
• General Permit for Construction Activities The Stormwater Management and Erosion

Control Plan <http://www.dec.state.ny.us/website/dow/appndixf.htm>
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Municipal Regulation & Control
Related to Stormwater Management & Erosion Control

Stormwater
Management &
Erosion Control

Steep Slope &
Structural
Measures

Impervious Surfaces
Controls

Wetlands & Riparian
Corridor Controls

Open Space
Controls

City of Ithaca Town of Caroline City of Ithaca City of Ithaca City of Ithaca

Town of Caroline Town of Catherine Town of Aurelius Town of Caroline Town of
Cortlandville

Town of Catherine Town of Covert Town of Caroline Town of Catherine Town of Danby

Town of Cortlandville Town of Danby Town of Catherine Town of Corlandville Town of Fayette

Town of Covert Town of Groton Town of Danby Town of Covert Town of Groton

Town of Danby Town of Ithaca Town of Dryden Town of Danby Town of Homer

Town of Dryden Town of Lansing Town of Fleming Town of Dryden Town of Ithaca

Town of Fayette Town of Romulus Town of Homer Town of Fayette Town of Lansing

Town of Groton Village of Cayuga Town of Ithaca Town of Groton Town of Romulus

Town of Homer Village of Lansing Town of Virgil Town of Homer Town of Seneca Falls

Town of Ithaca Village of
Trumansburg Village of Aurora Town of Ithaca Town of Spencer

Town of Lansing  Village of Dryden Town of Lansing Town of Ulysess

Town of Seneca Falls  Village of Freeville Town of Romulus Town of Varick

Town of Spencer  Village of Lansing Town of Seneca Falls Town of Virgil

Town of Ulysess  Village of Trumansburg Town of Spencer Village of Dryden

Town of Varick   Town of Summer Hill Village of Lansing

Town of Virgil   Town of Varick Village of
Trumansburg

Village of Aurora   Village of Aurora  

Village of Cayuga   Village of Cayuga  

Village of Dryden   Village of Dryden  
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Village of Freeville   Village of Trumansburg  

Village of Lansing     

Village of
Trumansburg     
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Municipal Regulatory Stormwater Management & Erosion Control

 Comprehensive
Plan Zoning Subdivision Site Plan

City of Ithaca  

All new or enlarged parking areas, including
combined drive ways and maneuver areas, need
adequate runoff drainage for a 2-yr. storm,
connection to public stormwater system

Designed to accommodate runoff from undeveloped land
uphill and where to discharge into natural or artificial
surface drainage way; should not have greater rate than
would under most severe conditions if were undeveloped

Adequate; numbers on
existing and expected
increased loads on the
system may be
required

Town of Caroline   

Drainage plan for 25 year flood.  No more storm water
runoff than before development.  Protect and maintain
exist systems (perennial and intermittent streams, swales
and ditches etc.). No construction, alteration or moving
within drain course

•  Design goal: minimize opportunity for the soil
to be moved by wind, precipitation, runoff and
prevent sediment from reaching water body of
other lands

 

Town of Catherine   

When area subject to periodic overflow.  If top soil
removal, other means to prevent runoff and erosion.  PB
might require report if grading, excavating, filling
involved

 

Town of Cortlandville  

Stormwater management and erosion and sediment
control: No net increase in runoff between pre and
post development for 2yrs, 10yrs, 50yrs-24hrs
storm events; however, some perform standards
more stringent: Water quality management: e.g.
stormwater return to remove pollutants in Areas I
and II
E.g. smallest area possible subject to erosion and
sediment (maximum 2 acres), immediately
stabilizing within 3days and seeding immediately
after end of construction.  Board approval for
excavation every year: considers soil erosion,
drain, presence of farmland, slopes

Installation of approved storm and surface drain  
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Town of Covert   

Culverts or similar structure where watercourse separates
a proposed street from abutting property; approval by
town engineer.  Stormwater easement or drainage ROW
not <20ft in width as required by town engineer. Planning
Board may require to carry away by pipe or open ditch
spring or surface water that existed because of or prior to
construction.  Culvert of drainage facility large enough to
accommodate potential runoff from its entire upstream
drainage area (10 year storm) whether inside or outside
the subdivision, approval by town engineer. Study on the
effect of subdivision on existing downstream drainage
facilities (overload during ten year storm) reviewed by
town engineer and Planning Board: improvements when
necessary

 

Town of Danby Appropriate for
development

No excavation open for more than a year after
work is done

Avoid stormwater rechanneling.  Construction consistent
with surrounding drainage patterns, preference of natural
drainage patterns over rechanneling.  Easement when
subdivision traversed by water course, creek, etc., drain.
ROW of sufficient width.  No more runoff from
development than before development for a 2 year, 10
year, 100 year 24-hour storm considered individually.  
Exist and potential runoff determined: 0.5 inches per
hour.  When >7% grade, detention or retention ponds,
check dams, etc. require to minimum runoff velocity.  
Adequate facilities; 2% grade minimum on newly
regraded land to expedite drainage.   Only to necessary
extent; start revegetation as soon as practical

 

Town of Dryden   

Adequate drainage facilities required where water course
separates street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20ft, approval by town engineer required. 
Board may require to carry away spring or surface water
through pipe or ditch, location in street ROW where
feasible.  Drain facility to carry entire potential run-off
from upstream from 10yr storm, approval by town
engineer.  Drain facility to prevent overflow of
downstream facility in a 5 year storm, approval by town
engineer.
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Town of Fayette   

Adequate drain facility required where water course
separates street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20ft, approval by town engineer required. 
Board may require to carry away spring or surface water
through pipe or ditch, location in street ROW where
feasible.  Drain facility to carry entire potential run-off
from upstream from 10year storm, approval by town
engineer.  Drain facility to prevent overflow of
downstream facility in a 5 year storm, approval by town
engineer.  Moved topsoil redistributed to have at least 6
inches of cover and shall be stabilized by seeding or
planting within 90days.  Re-cover disturbed area
maximum 6 months after end of construction

 

Town of Groton  Re-cover disturbed area maximum 30days after
end of construction

Adequate drainage facility required where water course
separates street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20 feet, approval by town engineer required. 
Culverts be placed in natural waterways, at low spots in
grade and other when required; size and length determined
and approval by Highway Superintendent.  Adequate
ditches be provided by builder.  Underdrains be placed in
low wet areas where hill seepage is encountered.  Board
may require to carry away spring or surface water through
pipe or ditch, located in street ROW where feasible. 
Drain facility to carry entire potential run-off from
upstream from 10 year storm, approval by town engineer. 
Drain facility to prevent overflow of downstream facility
in a 5yr storm, approval by town engineer

 

Town of Homer  
Reseeding after sod removal and if no building or
parking.   Covering or refilling of construction
sites to normal grade after 1yr

Street improvements including storm drain.  Adequate
drain facility required where water course separates street
from abutting prop; and where subdivision is traversed by
water course ROW or easement >20ft, approval by town
engineer required.  Drain facility to carry entire potential
run-off from upstream from 10yr storm, approval by town
engineer.  Drain facility to prevent overflow of
downstream facility in a 5yr storm, approval by town
engineer
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Town of Ithaca  

Drainage and erosion management plan approval
by town engineer when more than 50cubic yards
removal or deposit of fill.  After end of
construction, restore normal grade

Related to surround drain pattern.  Approval by town
engineer: minimum run-off rate of 0.5in per hour  

Town of Lansing

Should reduce
negative impacts on
Cayuga Lake and its
tributaries from
erosion,
sedimentation, and
drainage

Site Plan Review: require, no increase in
stormwater amount across adjacent property

Engineering plan required to explain proposed stormwater
drain plan (culverts, erosion control measures, etc.). 
Drain facility to carry entire potential run-off from
upstream from 25yr storm and bank stabilization, approval
by town engineer.  Drain facility to prevent overflow of
downstream facility in a 25yr storm, approval by town
engineer.  No topsoil removal without Planning Board
approval; after construction redistribution to have 6 inches
of cover

 

Town of Seneca Falls  

For PUD approval: storm drain system including
adequate protection of surrounding area from
stormwater runoff.  Town Board approval of
landscaping and drain plan before topsoil removal. 
Re-cover disturbed area maximum 1yr after end of
construction

Adequate drainage facility required where water course
separates street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20ft, approval by town engineer required. 
Board may require to carry away spring or surface water
through pipe or ditch, locate in street ROW where
feasible.  Drain facility to carry entire potential run-off
from upstream from 10 year storm, approval by town
engineer.  Drain facility to prevent overflow of
downstream facility in a 5yr storm, approval by town
engineer

 

Town of Spencer   

No approval for development that threatens public health,
water supplies, including aquifers.  Ground surface
restored and graded 6 months after construction.; also
original topsoil returned and seeded (to stabilize)

 

Town of Ulysess   

Adequate drain facility required where water course
separate street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20ft, approval by town engineer required. 
Board may require to carry away spring or surface water
through pipe or ditch, location in street ROW where
feasible.  Drain facility to carry entire potential run-off
from upstream from 10yr storm, approval by town
engineer.  Drain facility to prevent overflow of

Environmentally
sound design to
minimize runoff,
minimize erosion, and
protect building in
flood prone areas
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downstream facility in a 5 year storm, approval by town
engineer.  Roads: adequate ditches approval by town
engineer (minimum ditch grade 0.5%).  Culverts in natural
waterways approval by Highway Superintendent. 
Underdrains in low wet areas.  Top surface from crushed
gravel or crusher run stone

Town of Varick   

Adequate drain facility required where water course
separate street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20feet, approval by town engineer required. 
Board may require to carry away spring or surface water
through pipe or ditch, location in street ROW where
feasible.  Drain facility to carry entire potential run-off
from upstream from 10 year storm, approval by town
engineer.  Drain facility to prevent overflow of
downstream facility in a 5 year storm, approval by town
engineer

 

Town of Virgil   
Storm sewers and drain facilities required and approval by
town engineer. Re-cover disturbed area maximum 6
months after end of construction

 

Village of Aurora  

Subdivision: systems must be approved by SWCD.
Subdivision design frequency: roadway ditches
5yrs; storm sewers 5yrs; culvert under roadway
25yrs; water courses 10yrs. Subdivision ditch
easement for maintenance (minimum width of
12ft); open ditches must have side slope ratio of
2:1 and a min 2ft bottom width. Subdivision:
adequate protection of ditches by enclosing the
water course with pipe; sodding or paving w/
brick, concrete, half tile or broken concrete slabs or
stone. Stormwater management: Bureau of Water
Quality management guidelines (1992).
Subdivision: storm sewers shall be installed when
board decides (advise from Village Consultant
Engineer, or Cayuga County SWCD or C D T)
according to NYSDEC standards. Road
construction: removed topsoil shall be uniformly
spread again to support vegetation
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Village of Cayuga   

Adequate drainage easement required where property is
traversed by water course. Lots graded to provide positive
drain. Facility standards specified according to Village
standards. Storm sewers to ensure adequate drain if Board
deems necessary, advised by Village public works
supervisor

 

Village of Dryden  

Adequate drainage facility required where water
course separates street from abutting prop; and
where subdivision is traversed by water course
ROW or easement >20ft, approval by town
engineer required. Approved adequate drainage
facility for up- and down-stream runoff (very
detailed design provisions). Board required to
carry away spring or surface water through pipe or
ditch, location in street ROW where feasible.
Construction sites: erosion control measures (anti-
erosion materials, straw, etc.). Any disturbed area
must be restored with 6inch cover and
appropriately reseeded

  

Village of Freeville  Re-cover disturbed area maximum 6months after
end of construction   

Village of Lansing  Re-cover disturbed area maximum 1yr after end of
construction

Adequate drain facility required where water course
separates street from abutting property; and where
subdivision is traversed by water course ROW or
easement >20ft, approval by village engineer required.
Approval by village engineer, very detailed design
requirements for street gutters, ditches, storm drains and
channels, catch basins. Board may require to carry away
spring or surface water through pipe or ditch, location in
street ROW where feasible. Drain facility, approval by
village engineer, to carry entire potential run-off from
upstream; natural waterways are preferable to artificial
ones. Facilities are based on design flow with a minimum
return interval ( drain area 1sq mi/>1sq mi for recurrence
level of 25yrs/50yrs); overall run-off coefficient is 0.4
minimum. No approval if overflow of downstream facility
in a 25 year storm: mitigation necessary. In general, new
subdivision shall not discharge more stormwater into
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adjacent culverts and channels than before its
construction, but Planning Board may require additional
drain facility capability in areas susceptible to flooding.
Open drain lines and swales shall be protected against
erosion. Planning Board may require erosion prevention
measures (adequate run-off facility, vegetative retention,
seeding and sodding, etc.). Expose the least amount of
land during construction; prevention measures within
5days except on immediate construction site. Temporary
vegetation and/or mulching, seeding and sodding
mandated. Temporary sediment basins and /or check dams
before construction begins

Village of Trumansburg  Extraction of natural products prohibited, except
for construction   
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Regulatory Management for Steep Slope & Structural Measures

 Comprehensive
Plan Zoning Subdivision

Town of Caroline   

Avoid cross streams and ditches with roads
and driveways to handle potent future
upland runoff and prepare for 100yr flood. 
Consider landscape slope instead of
retaining wall

Town of
Catherine   Planning Board may require larger lot sizes

when slope >15%

Town of Covert   Grading plan if natural contours to be
changed more than 2 feet

Town of Danby
Appropriate
topography for
development

 

No development when >15% poses threat
to environment, residents. Construction at
>15% need Code Enforcement approval for
stabilization and revegetation measures.
When land disturbed: no slope steeper than
1 foot vertical rise to 3 feet horizontal
distance, except when slope grade existed
before development, even than Planning
Board approval necessary (threats to nature
and residents). Use terraces and diversions
on long slopes to minimize erosion, also
sedimentation; basins, traps

Town of Groton

Avoid development
on steep slopes to
minimize effects on
soil stability and
water quality

  

Town of Ithaca  
No construction over 25% with
minimum horizontal slope
length of 25 feet

 

Town of Lansing  

Site Plan Review: development
on erodible soils and slopes
>10% shall include erosion
plan

 

Town of
Romulus

Least possible
development   

Village of
Cayuga   No development over 10%

Village of  Permit for development >25%  
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Lansing

Village of
Trumansburg

Protection from
destructive
development
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Regulatory Management of Impervious Surfaces

 Comprehensive
Plan Zoning Subdivision Site Plan

City of Ithaca  

Combine driveways whenever possible; Building
Commissioner approval for new and enlarged park
lots (four cars or more); surface of parking areas
and driveways according to standards, minimum
erosion and shall support drainage; acceptable
surface material: crushed stone, brick, concrete,
asphalt or sim.

Compacted gravel roadway approved by City
Engineer

In parking areas
a minimum of
12% of interior
ground area shall
be planted
including trees
with at least 50
feet mature
height and 2 1/2
inch at time of
planting

Town of Aurelius  

Accessory structures >200 square feet need build
permit; well-drained parking; max building cover:
A, AR, FH 10%; R and C 30%; I 35%; off-street
parking and loading facility: all weather surface,
may be gravel, crushed stone, concrete, black top

  

Town of Caroline   

Avoid construction on hydric soils; impervious
surfaces in favor of pervious surf; areas that
raise concerns: large parking lots or load areas
without methods to contain oil and sediment
deposited on pavement

 

Town of Catherine  
One-family, ag., business: >20 % of lot covered w/
structures multi-family: >50 % of lot covered w/
structures

Pavement approved by Highway
Superintendent  

Town of Danby  Low-density area: no more than 25% of lot
covered; commercial zone: <30%; new mobile
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home park: access drives and walkways paved w/
blacktop, concrete, or other solid materials; old
mobile home park: crusher run stone

Town of Dryden  

<15% of lot covered w/ structures (low density
residential, low density residential and ag); <20%
w/ structures and <30% including water and sewer
facilities (moderate density ag-res); <30% (higher
density ag-commercial-residential), <60%
(manufacturing and assembly); Planned Unit Dev
District with minimum of 100acres, a minimum of
30% in low density residential must remain open

  

Town of Fleming  Maximum building on lot coverage for all zones
35%   

Town of Homer
Sufficient to let
water penetrate
ground

Establishment of Aquifer Protection District,
including Wellhead Protection Area (Area I),
Primary Aquifer Area (including Environmental
Conservation Law wetlands)(Area II), and
Principal Aquifer Area (including Environmental
Conservation Law wetlands (area III), Tributary
Watershed Area) (Area IV). Prohibited uses
include pavement/impervious parking with area
>12,000 sq feet in Areas I and II.

  

Town of Ithaca  

Multiple family homes: park lots surfaced w/ black
top, compacted gravel or other dust-free material,
graded to drain properly and access and sidewalks
covered w/ black-top, concrete, other solid
material; Business C: <30% lot cover; park: black-
top, stone, dust-free material, graded to drain;
Light industrial, industrial: black-top, stone, dust-
free material, graded to drain; Six Mile Creek
Valley Construction District: no more than 15% of
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total lot covered

Town of Lansing

Should encourage a
maximum amount
of natural
vegetation in
development
projects and
planting of
appropriate new
trees along roads
and park lots

   

Town of Virgil  
Maximum lot/land coverage: farm and farm uses
(AG, AR) 10%; Highway Commercial 30%; PUD
50%; all other 20%

  

Village of Aurora  Maximum building coverage: AR 30%; R 30%; C
35%; I 25%   

Village of Dryden  
Maximum lot coverage: RA 30%, RB 40%,
Multiple R 30%; Specified road construction
material: bituminous concrete as surface

  

Village of Freeville  

maximum lot coverage: residential 15 - 20%; ag
30% (residential), 40% (non-residential); site plan
40% (residential, municipal, education, business),
50% (religious), 80% (commercial)

  

Village of Lansing  

Maximum lot coverage: low density residential, all
uses (10%); medium density residential (sewered
areas 15%; non-sewered 10%); high dens
residential (sewered areas 20%, non-sewered
10%); commercial low traffic (none); commercial
high density traffic (none); business and

Require bituminous concrete street pavement  
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technology (25%); research (25%)

Village of
Trumansburg  Industrial district: maximum lot coverage 50%,

rest for parks, sidewalks

Adequate drain facility required where water
course separates street from abutting property;
and where subdivision is traversed by water
course ROW or easement >20ft, approval by
town engineer required; Board may require to
carry away spring or surface water through pipe
or ditch, location in street ROW where feasible;
Drain facility to carry entire potential run-off
from upstream from 10 year storm, approval by
town engineer; Drain facility to prevent
overflow of downstream facility in a 5 year
storm, approval by town engineer
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Stormwater Management and Erosion Control (Local Law) Model Ordinance

Section One: Short Title

This Ordinance shall be known as the "Stormwater Management and Erosion Control Law."

Section Two: Findings of Fact

The (City/Town/Village) finds that uncontrolled drainage and runoff associated with land development has
a significant impact upon the health, safety and welfare of the community.

Specifically,
(a) Stormwater runoff can carry pollutants into receiving waterbodies, degrading water quality;
(b) The increase in nutrients in stormwater runoff such as phosphorus and nitrogen accelerates

eutrophication of receiving waters;
(c) Improper design and construction of drainage facilities can increase the velocity of runoff thereby

increasing streambank erosion and sedimentation;
(d) Construction requiring land clearing and the alteration of natural topography tends to increase erosion;
(e) Siltation of waterbodies resulting from increased erosion decreases their capacity to hold and transport

water, interferes with navigation, and harms flora and fauna;
(f) Impervious surfaces increase the volume and rate of stormwater runoff and allow less water to

percolate into the soil, thereby decreasing groundwater recharge and stream base flow;
(g) Improperly managed stormwater runoff can increase the incidence of flooding and the level of floods

which occur, endangering property and human life;
(h) Substantial economic losses can result from these adverse impacts on community waters;
(i) Many future problems can be avoided if land is developed in accordance with sound stormwater runoff

management practices.

Section Three: Purpose and Objectives

In order to protect, maintain and enhance both the immediate and the long-term health, safety and general
welfare of the citizens of (City/Town/Village), this Ordinance has the following objectives:

(a) Prevent increases in the magnitude and frequency of stormwater runoff so as to prevent an increase in
flood flows and in the hazards and costs associated with flooding;

(b) Prevent decreases in groundwater recharge and stream base flow so as to maintain aquatic life,
assimilative capacity, and potential water supplies;

(c) Maintain the integrity of stream geometry so as to sustain the hydrologic functions of streams;
(d) Control erosion and sedimentation so as to prevent its deposition in streams and other receiving water

bodies;
(e) Facilitate the removal of pollutants in stormwater runoff so as to perpetuate the natural biological

functions of streams; and,
(f) To the extent practical, secure multiple community benefits such as groundwater replenishment, open

space protection, and increased recreational opportunity through integrated land use - stormwater
management planning.

Section Four: Authority

In accordance with (Article 10 of the municipal Home Rule Law, Article 20 of the General City Law,
Article 9 of the Town Law, and Article 4 and 20 of the Village Law) of the State of New York (choose
appropriate law and delete inappropriate laws), the (City/Town/Village) has the authority to enact (local
laws/ordinances) for the purpose of promoting the health, safety or general welfare of
(City/Town/Village).  The (City/Town/Village) may include in any such (local law/ordinance) provisions
for the appointment of any municipal officer or employees to effectuate and administer such (local
law/ordinance).
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Section Five: Jurisdiction

Upon approval of this Ordinance by the (City/Town/Village), all site preparation and construction
activities requiring approval under this Ordinance shall be in conformance with the provisions set forth
herein.

Section Six: Definitions

Unless specifically defined below, words or phrases shall be interpreted so as to give them the meaning
they have in common usage and to give this Ordinance its most effective application.  Words used in the
singular shall include the plural and the plural the singular; words used in the present tense shall include the
future tense.  The word "shall" connotes mandatory and not discretionary; the word "may" is permissive.

Critical Environmental Area - A specific geographic area designated by a state or local agency having
exceptional or unique characteristics that make the area environmentally important.

Development - To make a site or area available for use by physical alteration.  Development includes but is
not limited to providing access to a site, clearing of vegetation, grading, earth moving, providing utilities
and other services such as parking facilities, stormwater management and erosion control systems, and
sewage disposal systems, altering landforms, or construction of a structure on the land.

Drywell - Similar to infiltration trench but smaller with inflow from pipe; commonly covered with soil and
used for drainage areas of less than 1 acre such as roadside inlets and rooftop runoff.

Erosion - The removal of soil particles by the action of the water, wind, ice or other geological agents.

Exfiltration - The downward movement of runoff through the bottom of an infiltration system into the soil.

Extended Detention - A practice to store stormwater runoff by collection as a temporary pool of water and
provide for its gradual (attenuated) release over 24 hours or more.  A practice which is used to control peak
discharge rates, and which provides gravity settling of pollutants.

First Flush - The delivery of a disproportionately large load of pollutants during the early part of storms
due to the rapid runoff of accumulated pollutants.  The first flush in these guidelines is defined as the runoff
generated from a one year 24 hour storm event from land which has been made more impervious from pre-
development conditions through land grading and construction/development activities.

Flood Plain - For a given flood event, that area of land temporarily covered by water which adjoins a
watercourse.

Forebay - An extra storage area or treatment area, such as a sediment pond or created wetland, near an
inlet of a stormwater management facility to trap incoming sediments or take up nutrients before they reach
a retention of extended detention pond.

Impervious Area - Impermeable surfaces, such as pavement or rooftops, which prevent the percolation of
water into the soil.

Infiltration - A practice designed to promote the recharge of groundwater by containment and
concentration of stormwater in porous soils.

Infiltration Basin - An impoundment made by excavation or embankment construction to contain and
exfiltrate runoff into the soil layer.

Outfall - The terminus of a storm drain where the contents are released.

Peak Flow - The maximum rate of flow of water at a given point and time resulting from a storm event.
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Peak Flow Attenuation - The reduction of the peak discharge of storm runoff by storage and gradual
release of that storage.

Retention - A practice designed to store stormwater runoff by collection as a permanent pool of water
without release except by means of evaporation, infiltration, or attenuated release when runoff volume
exceeds the permanent storage capacity of the permanent pool.

Riprap - a combination of large stone, cobbles and boulders used to line channels, stabilize stream banks,
reduce runoff velocities.

Riser - A vertical pipe that is used to control the discharge rate from a pond for the specified design storm.

Stream Corridor - The landscape features on both sides of a stream, including soils, slope and vegetation,
whose alteration can directly impact the streams physical characteristics and biological properties.

Swale - A natural depression or wide shallow ditch used to temporarily route, or filter runoff.

Section Seven: Applicability

1) It has been established that the land cleaning, land grading, earth moving or development activities can
have a significant effect on the environment, therefore, no person, corporation, organization, or public
agency shall, on or after the effective date of the ordinance:
a) Initiate any land clearing, land grading, earth moving or development activities without first

preparing a stormwater management and erosion control plan and obtaining approval of said plan
from the (City/Town/Village), or;

b) Alter any drainage system without first preparing a stormwater management and erosion control
plan and obtaining approval of said plan from the (City/Town/Village).

2) Exemptions.  The following activities are exempt from the Stormwater Management and Erosion
Control Plan requirements:
a) Agricultural activities, including household gardening and timber harvesting that is not part of a

development project;
b) Development of less than five single-family or duplex residential dwelling units and their

accessory structures such as garages and storage sheds in an existing subdivision;
c) Development of one single-family or duplex residential structure not in an existing subdivision;
d) Industrial and/or commercial development projects which result in an impervious surface less than

10,000 square feet;
e) Any maintenance, alteration, use or improvement to an existing structure which will not change

the quality, rate, volume or location of surface water discharge or contribute to erosion and
sedimentation.

Section Eight: Contents of the Stormwater Management and Erosion Control Plan
1) It is the responsibility of an applicant to prepare a Stormwater Management and Erosion Control Plan

so that the (City/Town/Village) can evaluate the environmental characteristics of the affected areas,
the potential and predicted impacts of the proposed activity on community waters, and the
effectiveness and acceptability of those measures proposed by the applicant for reducing or mitigating
adverse impacts.

2) The Stormwater Management and Erosion Control Plan shall contain the name, address, and telephone
number of the owner and developer.  In addition, the legal description of the property shall be
provided, and its location with reference to such landmarks as major waterbodies, adjoining roads,
railroads, subdivisions, or towns shall be clearly identified on a map.

3) The structure and content of the Stormwater Management and Erosion Control Plan shall be as
follows:
a) Background Information

i) Project description
ii) Existing (pre-development) conditions
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iii) Proposed future (development) conditions
b) Comparison of pre-development with post-development runoff

i) Methodology
ii) Calculations

c) Stormwater Management
i) Stormwater management facilities
ii) Stormwater conveyance system
iii) Recreational and/or landscape features (optional)

d) Erosion and Sediment Control
i) Temporary erosion and sediment control facilities
ii) Permanent erosion and sediment control facilities

e) Implementation Schedule and Maintenance

Section Nine: Plan Review Process
1) Provisions for stormwater management and erosion control should be considered in a three-stage

process:
a) Pre-submission Phase - which provides an opportunity for the community to learn of the

developer's intent and for the developer to learn of the community's requirements and standards
for development.

b) Preliminary Site Development Plan Phase - which includes the submission of an application for
preliminary site development plan approved for a developer.  The application shall be
accompanied by information about the proposal as set forth in Section Eight of this Ordinance.
Because it is a preliminary action and not final, action on the proposal shall be given as tentative
approval, tentative approval with modification or disapproval.

c) Final Site Development Plan Phase - if approval or approval with modification is tentatively given
in the preliminary site development phase, the next step can be submission of a final application,
including the necessary documentation for final approval.   It is this phase that any requested
modifications be satisfied as part of final application submission.

2) The Stormwater Management and Erosion Control Plan shall not be approved unless it is consistent
with the Purposes and Objectives of this Ordinance in Section Three and the Performance Standards
described in Section Ten.

3) Inspections. No Stormwater Management and Erosion Control Plan will be approved without adequate
provision for inspection of the property before development activity commences.  The applicant shall
arrange with the (City/Town/Village) for scheduling the following activities:
a) Initial Inspection: prior to approval of the Stormwater Management and Erosion Control Plan;
b) Erosion Control Inspection: to ensure erosion control practices are in accord with the Plan;
c) Bury Inspection: prior to backfilling of any underground drainage or stormwater conveyance

structures;
d) Final Inspection: when all work including construction of stormwater management facilities has

been completed.

The (City/Town/Village) shall inspect the work and either approve it or notify the applicant in writing in
what respects there has been a failure to comply with the requirements of the approved Stormwater
Management and Erosion Control Plan.  Any portion of the work which does not comply shall be promptly
corrected by the applicant or the applicant with be subject to the bonding provisions of Section Thirteen
and the penalty provisions of Section Fourteen.  The (City/Town/Village) may conduct random inspections
to ensure effective control of erosion and sedimentation during all phases of construction.

Section Ten: Performance Standards

Stormwater Management and Erosion Control Plans shall be prepared in accordance with performance
standards (see model Performance Standards in the Appendix) which have been structured to achieve the
purposes and objectives of this Ordinance as well as to ensure that the quality and quantity of runoff after
development is not substantially altered from pre-development conditions.

Section Eleven: Off-Site Stormwater Management Facilities
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1) The (City/Town/Village) may allow stormwater runoff that is of unacceptable quality or which would
be discharged in volumes or rates in excess of those otherwise allowed by this Ordinance, to be
discharged into stormwater management facilities off the site of development if all of the following
conditions are met:
a) It is not practicable to completely manage runoff on-site in a manner that meets the Performance

Standards in Section Ten;
b) The off-site drainage facilities and channels leading to them are designed, constructed and

maintained in accordance with the requirements of this Ordinance;
c) Adverse environmental impacts on the site of development will be minimized;

i) Adequate provision is made for the sharing of construction and operating costs of the off-site
facilities.  The developer may be required to pay a portion of the cost of constructing the
facilities as a condition to receiving approval of the drainage plan.

ii) Use of regional off-site stormwater management facilities does not eliminate the requirement
that the first-flush be captured and treated on-site pursuant to the Section Ten Performance
Standards.

iii) A request to use off-site stormwater management facilities and all information related to the
proposed off-site facilities shall be made a part of the developer's stormwater management
plan.

Section Twelve: Maintenance
1) The (City/Town/Village) shall determine whether stormwater management facilities are to be

maintained by the developer/owner, a homeowner's association, or by the (City/Town/Village).
a) If maintenance is to be performed by a homeowner's association, the homeowner's association

must be registered pursuant to Section 352-E of the New York State General Business Law.
b) If maintained by an owner or homeowner's association, a maintenance plan containing a

maintenance schedule shall be provided by the developer, owner and/or homeowner's association
for approval by the (City/Town/Village) (see Section Eight (3)).

c) Stormwater management facilities maintained by an owner or home owner's association shall have
adequate easements to permit the (City/Town/Village) to inspect and, if necessary, to take
corrective action should the owner fail to properly maintain the system.  Before taking corrective
action, the (City/Town/Village) shall give the owner or home owner's association written notice
of the nature of the existing defects.  If the owner or homeowner's association fails within thirty
(30) days from the date of the notice to commence corrective action or to appeal the matter to the
(City/Town/Village), the (City/Town/Village) may take necessary corrective action, the cost of
which shall be borne by the owner or developer pursuant to Section Thirteen of this Ordinance or
by the homeowner's association.  If, in the event the homeowner's association fails to pay for
required corrective action, the (City/Town/Village) shall have a lien placed on the real property of
members of the homeowner's association until payment is made.

2) Stormwater management facilities may be dedicated to the (City/Town/Village) for purposes of
maintenance by mutual consent and agreement of the developer/owner and (City/Town/Village).

Section Thirteen: Performance Bond

1) In order to ensure the full and faithful completion of all construction activities related to compliance
with all conditions set forth by the (City/Town/Village) in its approval of the Stormwater Management
and Erosion Control Plan, the (City/Town/Village) may require the developer to provide, prior to
construction, a performance bond, escrow account certification, or irrevocable letter of credit from an
appropriate financial or surety institution which guarantees satisfactory completion of the project and
names the (City/Town/Village) as the beneficiary.  The security shall be in an amount to be
determined by the (City/Town/Village) based on submission of final design plans, with reference to
actual construction costs.

2) Where stormwater management and erosion and sediment control facilities are to be operated and
maintained by the developer or by a corporation that owns or manages a commercial or industrial
facility, the developer, prior to construction, may be required to provide the (City/Town/Village) with
an irrevocable letter of credit from an appropriate financial institution or surety to ensure proper
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operation and maintenance of all stormwater management and erosion control facilities for the life of
the project.

The letter of credit shall remain in force until the surety is released from liability by the
(City/Town/Village).

Per annum interest on the letter of credit will be reinvested in the account until the surety is released
from liability.

The operation and maintenance letter of credit shall remain in force for the life of the project.

If the developer or owner fails to properly operate and maintain stormwater management and erosion
and sediment control facilities, the (City/Town/Village) may draw upon the account to cover the costs
of proper operation and maintenance.

Section Fourteen: Enforcement

1) Nuisance.  Any development activity that is commenced without prior approval of a Stormwater
Management and Erosion Control Plan or is conducted contrary to an approved Stormwater
Management and Erosion Control Plan as required by this Ordinance, may be restrained by injunction
or otherwise abated in a manner provided by law.

2) Civil and Criminal Penalties.  In addition to or as an alternative to any penalty provided herein or by
law, any person who violates the provisions of this Ordinance shall be punished by a fine of not less
than One Hundred Dollars ($100) nor more than One Thousand Dollars ($1000) or by imprisonment
for a period not to exceed sixty (60) days, or by both such fine and imprisonment.  Such person shall
be guilty of a separate offense for each day during which the violation occurs or continues.

3) Any violator may be required to restore land to its undisturbed condition.  In the event that restoration
is not undertaken within a reasonable time after notice, the (City/Town/Village) may take necessary
corrective action, the cost of which shall become a lien upon the property until paid.

4) Notice of Violation.  When the (City/Town/Village) determines that development activity is not being
carried out in accordance with the requirements of this Ordinance, it shall issue a written notice of
violation to the owner of the property.  The notice of violation shall contain:
a) The name and address of the owner or applicant;
b) The street address when available or a description of the building, structure, or land upon which

the violation is occurring;
c) A statement specifying the nature of the violation;
d) A description of the remedial actions necessary to bring the development activity into compliance

with this Ordinance and a time schedule for completion of such remedial action;
e) A statement of the penalty or penalties that shall or may be assessed against the person to whom

the notice of violation is directed;
f) A statement that the determination of violation may be appealed to the (City/Town/Village) by

filing a written notice of appeal within fifteen (15) days of service of notice of violation.

The notice of violation shall be served upon the person(s) to whom it is directed either personally, in a
manner provided for personal services of notices by the court of local jurisdiction, or by mailing a copy of
the notice of the violation by certified mail, postage prepaid, return receipt requested to such person at his
or her last known address.

A notice of violation issued pursuant to this section constitutes a determination from which an
administrative appeal may be taken to the (City/Town/Village).

Section Fifteen: Appeals

Any person aggrieved by the action of any official charged with the enforcement of this Ordinance, as the
result of the disapproval of a Stormwater Management and Erosion Control Plan, issuance of a written
notice of violation, or an alleged failure to properly enforce the Ordinance in regard to a specific
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application, shall have the right to appeal the action to the (City/Town/Village).  The appeal shall be filed
in writing within twenty (20) days of the date of official transmittal of the final decision or determination to
the applicant, shall state clearly the grounds on which the appeal is based, and shall be processed in the
manner prescribed for hearing administrative appeals under (state/local code prevision).

Section Sixteen: Severability

Each separate provision of this Ordinance is deemed independent of all other provisions herein so that if
any provision or provisions of this Ordinance is declared invalid, all other provisions thereof shall remain
valid and enforceable.

Section Seventeen: Variance

The (City/Town/Village) may grant a written variance from any requirement of this Ordinance using the
following criteria:

1) There are special circumstances applicable to the subject property or its intended use; and
2) The granting of the variance will not result in:

a) An increase or decrease in the rate or volume of surface water runoff;
b) An adverse impact on a wetland, water course or waterbody;
c) Degradation of water quality; or
d) Otherwise impair attainment of the objectives of this Ordinance.

Section Eighteen: Effective Date

This Ordinance shall become effective on______________________________
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Stormwater Management & Erosion Control Local Law
Performance Standards

Erosion Control Plans shall be prepared in accordance with performance standards which have
been structured to achieve the purposes and objectives of a Stormwater Management & Erosion
Control Local Law as well as to ensure that the quality and quantity of runoff after development
is not substantially altered from pre-development conditions.   The following performance
standards must be satisfied:

1. Existing vegetation on a project site shall be retained and protected as much as possible to
minimize soil loss from the project site.

2. Sediment control practices/measures, where necessary, shall be designed to protect the natural
character of waterbodies on-site as well as off-site. The practices must be in place from the start
of land disturbance activities to establishment of permanent stabilization.

a. The off-site impacts of erosion and sedimentation from the development site shall not be
any greater during and following land disturbance activities than under pre-development
conditions.

b. Water in stream reaches on-site and downstream of construction areas shall not have
substantial visible contrast relative to color, taste, odor, turbidity and sediment deposition
from the water in reaches upstream of the construction area.

c. Sediment laden runoff shall not be allowed to enter any waterbody and result in
deposition on the bottom of the waterbody, degrade its natural biological functions, or be
deleterious to the classified usage of the water.

3. Erosion and sediment control measures shall be constructed prior to beginning any land
disturbances. All runoff from disturbed areas shall be directed to the sediment control devices.
These devices shall not be removed until the disturbed land areas are stabilized.

4. Specific guidance.

a. Exposure Restrictions: No more than 10 acres of unprotected soil shall be exposed at any
one time. Previous earthwork shall be stabilized in accord with approved design
standards and specifications referenced in Section 4.h before additional area is exposed.

b. Grading: Perimeter grading shall blend with adjoining properties.

c. Vegetative Protection: Where protection of trees and/or other vegetation is required, the
location shall be shown on a Erosion Control Plan or on the drawings for the proposed
development project. The method of protecting vegetation during construction shall
conform to the design specifications referenced in Section 4.h.

d. Drainage Control.

1) Surface runoff that is relatively clean and sediment free shall be diverted or otherwise
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prevented from flowing through areas of construction activity on the project site. This
will greatly reduce sediment loading in surface runoff.

2) A fill associated with an approved temporary sediment control structure or permanent
stormwater management structure, shall not be created which causes water to pond off-
site on adjacent property, without first having obtained ownership or permanent easement
for such use from the owner of the off-site or adjacent property.

3) In general, natural drainage channels shall not be altered. Pursuant to Article 15 of the
Environmental Conservation Law, a protected stream and banks thereof shall not be
altered or relocated without the approval of the Department of Environmental
Conservation.

4) Runoff from any land disturbing activity shall not be discharged or have the potential
to be discharged off-site or into storm drains or into water courses unless such discharge
is directed through a properly designed, installed and maintained structure, such as a
sediment trap, to retain sediment on-site. Accumulated sediment shall be removed when
it takes up 60% of the storage capacity of the sediment retention structure. (See Section
4.h below for design specifications.)

5) For finished grading, adequate gradients shall be provided so as to prevent water from
standing on the surface of lawns for more than 24 hours after the end of a rainfall, except
in a swale flow area which may drain as long as 48 hours after the end of rainfall.

6) Permanent swales or other points of concentrated water flow shall be stabilized.
Biotechnical approaches using certain types of grasses, such as reed canary grass, are
preferable to using sod, gabions and rip-rap where water quality enhancement is a high
priority and the swale design allows. However, sod, gabions, or rip-rap may be used to
stabilize swales where soils and gradient preclude the use of reed canary grass. Use of
grasses may require an erosion control matting as provided for in the design
specifications referenced in Section 4.h below.

7) Surface lows over cut and fill slopes shall be controlled as provided for in the design
specifications for vegetating waterways referenced in Section 4.h.

e. Timing.

1) Except as noted below, all sites shall be seeded and mulched with erosion control
materials such as rye grass, straw mulch, jute, or excelsior (wood shavings) within 15
days of initial disturbance. If construction has been suspended, or sections completed,
areas shall be seeded immediately and stabilized with erosion control materials.
Maintenance shall be performed as necessary to ensure continued stabilization.

2) For active construction areas, such as borrow or stockpile areas, roadway
improvements, and areas within 50 feet of a building under construction, a perimeter
sediment control system consisting, for example, of silt fencing or hay bales, shall be
installed and maintained to contain soil.
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3) On cut sides of roads, ditches shall be stabilized immediately with rock rip-rap or other
non-erodible liners, or where appropriate, vegetative measures such as sod. When seeding
is approved, an anchor mulch shall be used and soil shall be limed and fertilized in accord
with recommendations referenced in Section 4.h.

4) Permanent seeding shall optimally be undertaken in the spring from April 1 through
June 15, and in late summer from August 1 to October 15. During the peak summer
months and in the fall after October 15 when seeding is found to be impracticable, an
appropriate mulch shall be applied. Permanent seeding may be undertaken during
summer if plans provide for adequate watering of the seedbed.

Option 4A: Ground cover can be required as stated in the above sub-
section during the winter months;

Option 4B: Stricter requirements for ground cover and erosion control
for late autumn - early spring construction can be put in place to make it
more difficult to build in the non-growing season;

Option 4C: A moratorium for construction in the winter months could
be established.

5) All slopes steeper than 15%, as well as basin or trap embankments, and perimeter
dikes shall, upon completion, be stabilized with sod, seed and anchored straw mulch, or
other approved stabilization measures. Areas outside of the perimeter sediment control
system shall not be disturbed. Maintenance shall be performed as necessary to ensure
continued stabilization.

6) Temporary sediment trapping devices shall be removed within thirty (30) calendar
days following establishment of permanent stabilization in all contributory drainage
areas. Stormwater management structures used temporarily for sediment control shall be
made permanent within this time period as well. Accumulated sediments removed from
temporary sediment traps or permanent stormwater management facilities shall be
disposed of such that they will not erode and enter a waterbody.

f. Stream Corridor Management. The bed and banks of all on-site and off-site streams
which may be impacted by land clearing, grading, and construction activities shall be
protected to prevent sedimentation, stream bank erosion, stream enlargement, or
degradation of loss of fisheries habitat. Measures for protecting the bed and/or banks of a
stream may include gabion baskets, rip-rap, log cribbing, and vegetative measures.
Whenever possible, vegetative stream bank stabilization practices are recommended over
structural practices such as rip-rap and gabion linings that may unnecessarily alter the
existing stream ecosystem. Native species of vegetation shall be used for stream bank
stabilization wherever practical. In undertaking stream bank stabilization activities for
protected streams, the Applicant shall comply with appropriate protection of water
provisions in Article 15 of the Environmental Conservation Law.

g. Maintenance
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7) All points of construction ingress and egress shall be protected to prevent the
deposition of materials onto traversed public thoroughfares either by installing and
maintaining a stabilized construction entrance or by maintaining a vehicle wash area in a
safe disposal area to wash vehicle shells and undercarriage. All materials deposited onto
public thoroughfares shall be removed immediately. Proper precaution shall be taken to
assure that the removal of materials deposited onto public thoroughfares will not enter
catch basins, storm sewers, or waterbodies.

8) Accumulated sediment shall be removed when 60% of the storage capacity of
sediment retention structures is reached. All removed sediment shall be disposed of in a
spoil area where it can be graded, mulched and seeded to prevent erosion and
sedimentation.

h. Design specifications. The designs, standards and specifications for controlling erosion
and sedimentation found in the most recent version of the following publication are
acceptable for use and shall be identified and shown in the Erosion Control Plan: A New
York Guidelines for Urban Erosion and Sediment Control, Urban Soil Erosion and
Sediment Control Committee.
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Pollutant Concentration in Highway Runoff

In addition to sediment, runoff from roadways can contain heavy metals, oxygen demanding
material, and nutrients. There is a strong relationship between the volume of traffic carried on a
roadway and the event mean concentration of pollutants in runoff as shown in the table below.

Pollutant Concentration in Highway Runoff (source: Driscoll et al. 1990, Federal Highway
Administration)

Pollutant EMC* in runoff, <30,000
vehicles per day (mg/l)

EMC* in runoff, >30,000
vehicles per day (mg/l)

Total suspended solids 41 142

Volatile suspended solids 12 39

Total organic carbon 8 25

Chemical oxygen demand 49 114

Nitrite and nitrate 0.46 0.76

Total Kjeldahl N 0.87 1.83

Phosphorus 0.16 0.40

Copper 0.022 0.054

Lead 0.080 0.400

Zinc 0.080 0.329

*EMC is event mean concentration
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Cayuga Lake Watershed Steward

The Cayuga Lake Watershed Steward serves as a facilitator and coordinator for the
watershed.  The role of the Watershed Steward may change over time and as the needs
for education, communication and leadership change with the watershed.  Specific roles
include:
• Provide a highly visible source for citizens to seek information or referrals to the best

source for information about the watershed.
• Provide a common presence at many meetings throughout the watershed to facilitate

communication between groups.
• Assist and engage citizen participation in the development of the watershed

management plan.
• Facilitate collaborations and coalitions within the watershed related to specific issues.
• Help identify emerging issues and problems within the watershed.
• Assist in structuring the Cayuga Lake Watershed Network and other sub-watershed

groups and providing leadership for citizen and organizational involvement in
watershed issues.

• Actively pursue funding opportunities and foster partnerships to implement the
emerging management plan, maximize water quality improvement activities, provide
education and outreach to a variety of audiences, address appropriate infrastructure
enhancement needs, improve land use practices including agriculture, and conduct
much needed research.

• Contribute to the research dialogue by encouraging research that is relevant and
useful in the Cayuga Lake Watershed including community-based research, citizen
monitoring, agricultural best management practices research, and other practical
approaches.   Additionally, work with agency and institutional researchers to
determine existing research data that could and should be made available to the
public.
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Data and Information Clearinghouse

Introduction

The Cayuga Lake Watershed Restoration & Protection Plan project, as well as many
other organizations and programs throughout the watershed, have acquired and developed
data and information for the purposes of characterizing, planning, and implementing in
the Cayuga Lake Watershed. The data and information is in digital (computerized) and
non-digital (hardcopy only) format and is presently not available or linked in one
location. The data and information includes geographic information system (GIS) data
used for spatial analysis and mapping purposes throughout the life of the project,
monitoring data, program data, and reports.

Goal

To have a central and/or accessible location or all of the past, present, and future data and
information or metadata characterizing the Cayuga Lake Watershed.

Recommendations

Have a point person and central location that collects and catalogs information and data
or metadata (data about the data and link to the original data) for all information and data
pertaining to the Cayuga Lake Watershed including, among other things, the data and
information that has been acquired or developed as part of the RPP project. Information
and data types include the following:
• Reports, publications and studies
• Spatial data (geographic information systems and remotely sensed data)
• Metadata (data describing data)
• Sampling and monitoring data
• Agricultural Data including effective Integrated Pest Management (IPM) techniques,

and management of nutrients and wastes
• Periodicals (news releases, newspaper articles, newsletters)
• Educational materials
• Grant applications
• Bylaws
• Minutes and agendas

Tasks include inventorying, acquiring, database and cataloging, and
maintaining/updating.  Options include the following:
• Physical library and database (for hardcopy information, data, and metadata)
• Cayuga Lake Watershed Intermunicipal Organization Internet Web Site

<http://www.cayugawatershed.org>
• Interactive CD-ROM (presently funded through the IO and the Cayuga Lake

Watershed Network) (see Web-Linked Interactive CD-ROM section of this Appendix)
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• The use of the New York State GIS Data Sharing Cooperative (for spatial digital
data) (see NYS Data Clearinghouse section of this Appendix)

• Priority Waterbodies List (PWL) (see Appendix L)

New York State GIS Data Sharing Cooperative

The NYS GIS Data Sharing Cooperative is a group of governmental entities and not-for-
profit organizations that have executed Data Sharing Agreements (see
http://www.nysgis.state.ny.us/coop/locldata.htm) for the purpose of improving access to
GIS data among members. The Cooperative was established by Technology Policy 97-6
(GIS Data Sharing), which also directed all NYS agencies to join the Cooperative.

The Data Sharing Cooperative was primarily developed to encourage public agencies in
New York to share in the creation, use, and maintenance of GIS data sets at the least
possible cost. Two key features of the Data Sharing Cooperative are:
• Data creators (primary custodians) retain ownership of their GIS data sets, but agree

to share it with other Cooperative members for free or, at most, for the cost of
copying it; and

• Users of the GIS data (secondary custodians) pass updates, corrections, and revisions
back to the creators of the data set, resulting in improved data quality.

NYS GIS Data Sharing Cooperative Web Site (http://www.nysgis.state.ny.us/index.html)

Web-Linked Interactive CD-ROM

One of the most important aspects of watershed management is education and public
participation. In order to provide useful educational material packaged in an
understandable, useful, and motivating format and also to disseminate information and
data developed and collected for the Cayuga Lake watershed, the Cayuga Lake
Watershed Intermunicipal Organization (IO) and the Cayuga Lake Watershed Network
are committed to the development and production of the Cayuga Lake watershed
educational program. The development of a Watershed Assessment web-linked
Interactive CD-ROM is one of the main tools to accomplish these objectives.

The Watershed Assessment compact disk (CD), is a web-linked educational resource that
is interactive and offers a comprehensive information-delivery capability. This capability
includes on-line access to recent and real-time watershed information data, as well as on-
line GIS-based maps. The main objective of this program is to help the general public,
elected officials, students, and highway maintenance staff to make well-informed
decisions, consistent with the watershed management plan.

The opening screen of the watershed assessment CD will begin with an introduction to
the concepts of watershed-based natural resources management, watershed assessment,
indicators and analyzes the impact of urbanization, agriculture, deforestation, and
erosion. The case study of Cayuga Lake is presented here as an option for navigating the
contents of the CD and associated web site links.
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Because the contents of the CD will be compiled, the information, graphics, maps and
models run in the host computer, without the need of any extra or special software.

Great effort will be placed on organizing eight workshops to present the contents of this
CD and enhance the learning experience of the residents of the Cayuga Lake Watershed.
The information to be accessed on-line, from the CD platform, as well as the recent and
real-time monitoring data has been carefully matched to the presentation format of the
CD. The web content will be mirrored at more than one server for faster access, and to
minimize the potential risk of information losses or the inconvenience of a busy, or
"crashed" server. The CD platform also offers a lively session even without access to the
web, a faster navigation using a modem connection, than without a CD platform in the
user’s computer, and a very rewarding experience with cable connection to the web.

At the end of each workshop, participants will complete a brief survey designed to
evaluating their knowledge of watershed management and decision making abilities.
Workshop participants will receive a follow-up survey approximately six months later
that will attempt to gauge changes in participant behavior as a result of their participation
on the present program.

All project partners will convene to discuss the successes and areas of improvement for
this educational collaboration. This discussion will also help to improve cooperation for
future efforts and implementation of the Cayuga Lake Management Plan.
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Priority Waterbodies List (PWL)

Periodically, the NYSDEC Division of Water publishes a list of surface waters that either cannot be fully used as a
resource, or have problems that can damage their environmental integrity. This list – The Priority Waterbodies List
(PWL) – is used as a base resource for Division of Water program management. The listing of the PWL includes
individual waterbody data sheets describing the conditions, causes, and sources of water quality problems in a given
basin. The conditions use a scale of increasing severity ranging from threatened to stressed to impaired to precluded
(see Figure 1.5.4.1.1). Users of the information contained in the PWL are reminded of the following special
considerations:

The PWL is a reflection of priority waterbodies at a specific moment in time.

In many cases, surface water systems are highly interrelated.

Resolution potential can be noted as high, medium, or low. High resolution potential indicates that the
water quality problem has been deemed to be worthy of the expenditure of available resources (time and
dollar) because of the level of public interest and the expectation that the commitment of these resources
will result in a measurable improvement in the situation. Medium resolution generally indicates that the
resources necessary to address the problem are beyond what is currently available. Segments with low
potential for resolution indicate water quality problems so persistent that improvements are expected to
require an unrealistically high commitment of resources, not likely to become available (e.g. acid rain
lakes).

The latest PWL that includes the Cayuga Lake Watershed is called The 1996 Priority Waterbodies List for the
Oswego-Seneca-Oneida River Basin. An update of the 1996 Priority Waterbodies List for the Oswego-Seneca-
Oneida River Basin is planned for 2003.  County Water Quality Coordinating Committees and other interested
parties will be asked to participate in this update.



Priority Waterbodies List
Cayuga Lake and Watershed

Name Resolution Use Severity Documentation Type of Source(s) of County
Potential Impairment(s) Pollutant(s) Pollutant(s)

Big Salmon Creek Medium Fishing* Threatened Some Nutrients* Agriculture* Cayuga
Fish Propagation Threatened Some Thermal Changes Streambank Erosion
Fish Survival Threatened Some Silt (Sediment) Roadbank Erosion
Aesthetics Stressed Good Water Level/Flow
Boating Stressed Poor Oxygen Demand

Pathogens
Cayuga Lake Medium Water Supply Stressed Good Nutrients* On-Site Septic* Cayuga
(Cayuga County Bathing Stressed Some Silt (Sediment)* Agriculture
Portion) Fishing Impaired Good Roadbank Erosion

Fish Propagation Stressed Good Municipal
Aesthetics Impaired Some Urban Runoff
Boating* Impaired Some Acid Rain

Streambank Erosion
Cayuga Lake Medium Water Supply Stressed Some Nutrients* On-Site Septic* Seneca
(Seneca County Bathing Impaired Some Oxygen Demand Acid Rain
Portion) Fishing Impaired Some Pesticides Land Disposal

Fish Propagation Stressed Good Silt (Sediment) Industrial
Aesthetics Impaired Some Agricultural
Boating* Impaired Some Streambank Erosion

Municipal
Urban Runoff
Roadbank Erosion

Cayuga Lake Medium Water Supply Threatened Some Silt (Sediment)* Streambank Erosion* Tompkins
(Tompkins County Bathing Stressed Good Nutrients Urban Runoff
Portion) Fish Propagation Stressed Some Agriculture

Aesthetics Stressed Some Roadbank Erosion
Construction

Little Salmon Creek Medium Fishing* Threatened Some Nutrients* Agriculture* Cayuga
Fish Propagation Threatened Some Thermal Changes Streambank Erosion
Fish Survival Threatened Some Silt (Sediment) Roadbank Erosion
Aesthetics Stressed Good Water Level/Flow

Oxygen Demand
Pathogens

Yawger Creek High Fish Propagation* Impaired Good Silt (Sediment)* Agriculture* Cayuga
Nutrients Streambank Erosion



Bolter Brook Trib Medium Fish Propagation* Threatened Some Silt (Sediment)* Resource Extraction* Schuyler
Fish Survival Threatened Some Metals* Land Disposal* Seneca

Black Brook High Fishing* Threatened Some Unknown Toxicity* Land Disposal* Seneca
Aesthetics Stressed Some Nutrients Agriculture

On-Site Septic
White Brook High Fishing* Stressed Poor Nutrients* Agriculture* Seneca

Aesthetics Stressed Poor Oxygen Demand On-Site Septic
Cascadilla Creek Low Fish Propagation Threatened Some Silt (Sediment)* Streambank Erosion* Tompkins

Aesthetics* Stressed Poor Nutrients Urban Runoff
Agriculture
Roadbank Erosion
Construction

Cayuga Inlet High Fish Propagation* Stressed Some Silt (Sediment)* Agriculture* Tompkins
Unknown Toxicity Land Disposal
Nutrients Roadbank Erosion

Construction
On-Site Septic
Urban Runoff
Streambank Erosion

Fall Creek High Water Supply Threatened Some Silt (Sediment)* Streambank Erosion* Tompkins
Bathing Threatened Poor Pathogens On-Site Septic
Fish Propagation* Stressed Some Nutrients Agriculture
Fish Survival Stressed Some Thermal Changes Roadbank Erosion

Construction
Six Mile Creek High Water Supply* Stressed Good Silt (Sediment)* Streambank Erosion* Tompkins

Fish Propagation Stressed Some Aesthetics Private
Pesticides Storm Sewers
Nutrients Roadbank Erosion

Industrial
Agriculture
On-Site Septic
Municipal
Urban Runoff
Hydromodification

*Primary Use Impairment/Pollutant/Source
Source: NYSDEC, 1996
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Phone: (518) 457-0733

2. William Kappel
Phone (607) 266-0217

Date: 27 March, 2001
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Preface

The Cayuga Lake Watershed Monitoring Plan Framework was developed by the Cayuga Lake
Watershed Intergovernmental Organization’s Technical Advisory Committee (TAC).  The Framework is
intended to provide guidance for development of a Long-term Monitoring Plan for the Cayuga Lake
Watershed.  Furthermore, the Framework, and ultimately the Long-term Monitoring Plan, are intended to
supplement the Preliminary Cayuga Lake Watershed Characterization Study (2000) and the Cayuga Lake
Watershed Restoration and Protection Plan (in development), by providing the necessary information for the
protection of the Cayuga Lake watershed into the foreseeable future.

I. Introduction

Cayuga Lake is one of the largest lakes in New York State (fifth largest on the basis of surface area).
The lake and its surrounding watershed (Figure 1) support a wide range of human activities.  The lake itself
serves such disparate purposes as water supply and waste assimilation, while the watershed supports
activities ranging from agriculture to industry.  The lake and surrounding watershed are also a complex and
important aquatic ecosystem.  Activities within the watershed play a crucial role in determining the health of
Cayuga Lake.  The long-term health of the lake is dependent upon finding a proper balance between
activities within the watershed and the ability of the lake to accommodate those activities on a sustainable
basis.  Defining and maintaining such a balance requires the implementation of a sound and sustained
watershed monitoring program.  Effective stewardship of such a complex ecosystem is not possible absent a
thorough understanding of the system.

The development of a Watershed Monitoring Plan (Monitoring Plan) for Cayuga Lake should begin
with a thorough assessment of previous and ongoing investigations within the basin.  This retrospective
study should evaluate and catalog all pertinent data and information on the lake and watershed.  The
Preliminary Cayuga Lake Watershed Characterization Study (2000) provides an overview of several past
investigations, however, a more comprehensive effort may be warranted.  Additional discussion of such a
retrospective study is contained in Chapter 5 below.

Cayuga Lake has been monitored sporadically over the past century.  Initial water quality
investigations of the lake were conducted by two Wisconsin researchers during the early 1900s (Birge and
Juday, 1914) in conjunction with their investigation of all of the Finger Lakes.  This early work, albeit
limited by the available tools of the day, provide important historical data about the lake.  Since that initial
foray, numerous other investigations of the lake have taken place.  Studies conducted during the late 1960s
and early 1970s resulted in publication of Lakes of New York State – Volume 1: Ecology of the Finger
Lakes – Limnology of Cayuga Lake (Oglesby, 1978).  Since the 1970’s the lake has been the subject of
several additional investigations, including: (1) Studies associated with Cornell’s Lake Source Cooling
project, and (2) New York State Department of Environmental Conservation study of the Finger Lakes.  In
addition to the lake itself, a number of tributaries within the watershed have a relatively long history of
monitoring.  For example, nutrient sampling has been conducted on Fall Creek for approximately 30 years
(Bouldin, ?).  In addition, there is a significant ongoing investigation of the Six Mile Creek watershed.
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A number of the monitoring activities mentioned above are still underway, and several additional
studies are on the drawing board.  Given the current level of interest within the watershed, and the number of
monitoring initiatives currently (or soon to be) in progress, this represents an ideal opportunity to establish an
integrated Monitoring Plan for the watershed.  Resource limitations make it imperative to look for ways to
optimize existing and future monitoring activities.  The Monitoring Planning process should look for
opportunities to network and build upon existing monitoring activities within the basin, and to leverage
available resources.  Furthermore, the Monitoring Plan should focus upon addressing specific informational
needs within the watershed.

The Monitoring Plan should be designed to answer questions of who, what, where, when, why, and
how.  For example: Who will be responsible for conducting the monitoring program (will it be run by lay
volunteers, professional personnel, or a combination of both) ?  Who will have access to the data collected ?
What parameters will be monitored (and what methods and/or protocols will be used) ?  What monitoring
indicators will be used to assess water quality ?  Where will monitoring activities occur (and will monitoring
sites be permanent or temporary) ?  Where will the data be housed ?  When will monitoring occur (and
should it be a one time or continuing effort) ?  Why are certain monitoring activities occurring (and other
activities not occurring) ? How will the monitoring program be funded and sustained ? How will the
information be made available (Internet, library system, etc.) ?

This document is intended to establish a framework for answering these and other relevant questions.
The Monitoring Plan is divided into 4 components as follows: (1) Lake, (2) Tributary, (3) Ground water and
(4) Other Relevant Information. The first three components are further segmented into physical, chemical,
and biological elements.  While components are detailed separately below, it is essential that all components
function as an integrated whole.  For example, the nutrient level of a lake is an important determinant of its
trophic status.  However, the nutrient concentration within a lake is largely controlled by nutrient inflow
from the lake’s tributary system, and while nutrient loading is often dominated by storm-event flows, ground
water discharge is also a factor due to its role in controlling the base flow of streams.  Thus, attempts to
assess the dynamics of lake trophic status are intimately related to tributary inputs, ground water discharge,
and the activities taking place within each sub-watershed.

Several additional documents which were consulted in the development of this monitoring program,
include: (1) The Lake and Reservoir Restoration Guidance Manual (EPA, 1990), (2) Lake and Reservoir
Bioassessment and Biocriteria Technical Guidance Document (EPA, 1998), (3) Diet for a Small Lake
(NYSDEC, 1990); and (4) Field Guide for Collecting and Processing Stream-Water Samples for the National
Water-Quality Assessment Program (USGS, 1994).  Other possible resources include monitoring plans from
other lakes.
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II. Purpose and Objectives

The purpose of the Cayuga Lake Watershed Monitoring Plan is to initiate collection of the necessary
information to support effective stewardship and management of the lake and surrounding watershed.
Specific objectives of the Monitoring Plan should include the following:

1. Gather baseline water quality data (both current and historical where available) and define ambient water
quality conditions for the lake and tributary system.

2. Define historical trends in water quality.

3. Determine compliance with applicable water quality criteria.

4. Assist in the identification of pollution sources.

5. Provide the necessary information to assess the assimilative capacity of given water segments.

6. Provide necessary data for the development of mass loading estimates and computer simulation models.

7. Enable effective prioritization of sub-watersheds.

8. Evaluate the effectiveness of water quality management activities.

As mentioned above, the Monitoring Plan Framework, and eventually the Long-term Monitoring
Plan, are intended to supplement the Preliminary Cayuga Lake Watershed Characterization Study and the
Cayuga Lake Watershed Management Plan.  The Framework, and eventually the Monitoring Program, will
act to supplement and update the Characterization Study.  The linkage between the Monitoring Plan and the
Management Plan should be iterative (see Figure 2), and reflect the dynamic nature of the watershed.

Figure 2: Monitoring Plan / Management Plan Linkages

! Problem Identification ! Assess Management Actions

! Status and Trends ! Mass Balance Models ! Prioritize Catchments

! Pollutant Trackdown ! Waste Assimilative Capacity ! Prioritize Issues

! Regulatory Compliance ! Watershed Hydrology ! Develop and Implement
   Management Measures

Monitoring
 Plan

Management
 Plan
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III. Lake

Cayuga Lake acts as a sink for contaminants released within the watershed and those reaching the
watershed through atmospheric transport.  As with any lake, Cayuga Lake by definition is the lowest point
within its watershed.  Thus, given that water flows down gradient, materials released within the watershed
are transported to the lake via tributary flow.  Furthermore, Cayuga Lake receives flow from Seneca Lake
which itself receives inflow from Keuka Lake.  While Cayuga Lake is naturally equipped to “assimilate”
some level of contamination, its ability to effectively assimilative wastes (assimilative capacity) is inherently
limited.  Therefore, a primary focus of any lake monitoring program must be to track and assess water
quality conditions within the lake.

Design of a lake monitoring protocol (monitoring sites, analytes, sampling frequency, etc.) should
address the following: (1) identify and assess issues of concern within the lake, (2) provide sufficient spatial
and temporal resolution, using appropriate statistical measures, to accurately characterize conditions within
the lake, and (3) collect the necessary supporting information to understand lake dynamics.

Identification of issues of concern within the basin should begin with a thorough review of past
studies (e.g., Cayuga Lake Watershed Characterization, Priority Waterbody List for the Oswego-Seneca-
Oneida Basin, etc.).  These previous studies should provide a reasonable overview of existing concerns
within the basin.  Recommendations for further retrospective investigations can be found in Chapter 5,
below.  Additional perspective may be gained by examining available databases and Geographical
Information Systems (GIS), which can assist in defining the “universe” of potential contaminants within the
watershed.  For instance, a listing of the hazardous waste sites and associated contaminants within the
watershed can help in defining which contaminants could conceivably reach the lake.  While past
investigations can provide valuable insight regarding issues of concern within the basin, additional study is
warranted in most instances due to: (1) limited scope of previous efforts; and (2) dynamic nature of lake
systems coupled with the need to assess temporal trends.

Selection of lake monitoring locations and determination of sampling frequency should be premised
upon achieving an accurate characterization of the entire lake.  As a general rule, the number of monitoring
sites selected (or spatial representation) should be based upon the level of heterogeneity (physical, chemical,
and biological) within the lake.  Given the basic morphometry of Cayuga Lake, characterized by relatively
shallow north and south termini and a deep middle basin, at a minimum there should be monitoring sites at
both ends of the lake and one or more sites within the main, deep-water portion of the lake.  Water column
sample collection at deep water sites should include both epilimnetic and hypolimnetic samples during
stratification, whereas, a single sample is appropriate for shallow water sites (< 5 m) and deep water sites
under unstratified conditions.  Consideration should also be given to establishing greater spatial resolution
within areas of the lake deemed to be impaired or at risk. Other issues which should be considered when
choosing monitoring sites include historical monitoring activities (continuity considerations) and logistical
considerations (e.g., proximity to institutions and/or boat launch sites).  Monitoring frequency should
likewise be guided by a desire to accurately characterize the temporal heterogeneity within the system.
Recommended sampling frequency will vary depending upon the parameter of interest.  For example,
sediment core sampling might be limited to a single occasion.  On the other hand, certain water column
parameters such as chlorophyll a’ might require weekly or bi-weekly sampling. One final temporal issue
which needs to be considered is the duration of monitoring at particular sites.  Options include fixed (or
index) sites and/or temporary sites.  With a lake the size of Cayuga Lake it is often advisable to use a
combination of the two approaches.  A fairly limited number of fixed sites are established within the lake,
which are monitored periodically throughout the year.  These fixed sites provide a good level of temporal
resolution and a reasonable level of spatial resolution.  Spatial resolution is enhanced by conducting less
frequent synoptic events on a greater number of “temporary” sites.
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Given the reality of limited resources, the primary focus of the lake monitoring program will
undoubtedly be on the specific issues of concern within the basin.  While this is understandable and
justifiable, it is important that a monitoring program remain sufficiently comprehensive for several reasons.
First, it is important to understand the underlying mechanisms responsible for various water quality
concerns.  For example, consider the concerns regarding suspended sediment and phosphorus levels in the
southern terminus of Cayuga Lake.  While it is important to quantify the levels of these parameters within
the south lake, it is equally important to assess the origins of these substances.  This later charge will require
an understanding of sediment and nutrient dynamics within the lake.  This will entail collection of additional
data (beyond merely existing concentration levels within the lake) including tributary information (e.g.,
stream flow and concentration of the parameters of interest) to quantify external loading to the lake, and
meteorological information (e.g., wind velocity and direction) to assess resuspension.  Second, the list of
issues of concern within the basin are not cast in stone, and changes both within the basin and outside the
basin could add or remove particular issues from this list.  A monitoring program focused exclusively on
“known” issues of concern is unlikely to detect new challenges to water quality.  Thus, a long-term
monitoring plan should be vigilant in assessing possible new threats to the lake, and revisit the issues of
concern periodically.   

Monitoring Plan elements should include physical, chemical and biological components within the
lake.  Once again, while these components will be discussed separately below, it is important to keep in mind
the linkages between the various media specific components.  A case in point being lake trophic indicators
which are composed of physical, chemical, and biological indicators.  The Monitoring Plan should also
address both the water column and bottom sediments of the lake.  Investigations directed at the water column
provide a “snap shot” of current conditions within the lake, whereas, the bottom sediments provide a
historical view of lake conditions.  The following discussion will identify desired deliverables and the suite
of parameters recommended for study.

Physical

Proposed deliverables from this portion of the Monitoring Plan should include: (a) Water Balance:
understanding the hydrologic cycle within a lake is a crucial prerequisite to many other inquiries including
loading estimates, mass balance modeling, etc.  Furthermore, water quantity issues such as flood control and
water level control require a thorough understanding of lake hydrology; (b) Residence Time: the time it takes
for water to move through a lake has a bearing on water quality in several important regards.  For example,
residence time is an important determinant in the fate of suspended sediments and associated contaminants –
in general, the longer the residence time the greater the opportunity there is for materials to settle out of the
water column; (c) Energy Balance: solar radiation plays a central role in the primary productivity of a lake,
and thermal stratification has a profound effect on the physical, chemical, and biological processes within a
lake; (d) Circulation Patterns: processes, and (e) Particle Transport: dynamics (including sediment
accumulation rate, sediment resuspension, etc.).

The physical parameters of importance within the water column of a lake include hydrologic and
transport factors (e.g., inflow and outflow (both surface and groundwater), lake level, evaporation, current
patterns, seiche activity, particle settling rates, etc.), thermal factors (temperature regimes, thermal
stratification patterns, etc.), and water transparency factors (e.g., suspended sediment concentrations,
turbidity levels, Secchi Disk depth, etc.).

Important physical parameters relating to the bottom sediments of a lake include sediment
accumulation rates, sediment resuspension rates, and particle characteristics (grain size, porosity, density,
etc.).
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Chemical

Proposed deliverables from this portion of the study include: (a) Current Status: define current water
quality conditions within the lake with respect to conventional limnological criteria and toxic contaminants,
(b) Trends: assess water quality trends within the lake for both conventional limnological parameters and
toxic parameters, (c) Assimilative Capacity: assess the lake’s ability to sustainably assimilate chemical
inputs – to include both the lake as a whole and selected portions of the lake, and (d) Contaminant Cycle:
assess and define nutrient and contaminant cycling within the lake.

Chemical parameters of importance within a lake system include conventional limnological measures
as well as toxic contaminants (organic and inorganic).  A primary focus of water column monitoring
activities should be to define and track the trophic status of the lake.   Trophic indicators should include
water clarity (actually a physical parameter), total phosphorus, and chlorophyll a’ (actually a biological
parameter).  Other conventional chemical parameters of interest include dissolved oxygen, pH, specific
conductance, major ions, other nutrient parameters (e.g., nitrogen series, silica, and soluble reactive
phosphorus), etc.  While this effort is envisioned as largely focused on the water column, it would be of
significant value to assess historical trophic trends within the lake through use of paleolimnological methods
(e.g., sediment cores).

The other major chemical parameters of interest within Cayuga Lake fall under the category of toxic
contaminants.  Toxic contaminants include organic contaminants (e.g., chlorinated organics such as PCBs or
DDT, current-use pesticides, trihalomethanes, etc.) and inorganic contaminants (e.g., metals, ions, etc.).  This
effort should involve investigation of both current contaminant conditions and historical contaminant trends
within the lake.  Investigation of current conditions would be accomplished by monitoring the water column,
whereas, assessment of historical conditions would involve paleolimnolgical methods (e.g., sediment cores).

Biological

Proposed deliverables from this portion of the investigation include (a) Food Web: define the existing
food web for Cayuga Lake and possible threats to it’s stability, and define the historical food web for the
lake and evaluate major changes over time, (b) Nutrient Cycle: assess the biological portion of the nutrient
cycle for the lake, (c) Exotic Species: monitor and assess the various exotic species (e.g., Zebra mussel,
spiny water flea, Eurasian milfoil, etc.), and assess their importance to both the ecosystem and anthropogenic
uses of the lake, and (d) Pathogens: monitor and assess pathogenic organisms (bacteria, parasites, etc.) within
the lake and assess their importance to various uses of the resource.

The biological parameters of interest for this portion of the program include phytoplankton,
zooplankton, fish (forage and larger), benthic organisms, macrophytes, and pathogens.  Special emphasis
should be afforded to the investigation of exotic organisms which can present significant challenges to the
stability of aquatic systems.



M-8

Draf t

IV. Tributaries

The tributary system of Cayuga Lake is the primary conduit for the delivery of required constituents,
as well as, contaminants to the lake.  Thus, effective stewardship and management of the lake requires a
sound understanding of its tributary system.  In addition, water quality conditions within the tributaries is of
value in and of itself.

As with the lake monitoring component of the Monitoring Plan, design of the tributary monitoring
protocol should be guided by similar criteria as follows: (1) identify and address issues and/or parameters of
concern within the each sub-watershed – in this instance one must consider tributaries and the lake given the
fact that the lake is acting as the receiving water, (2) provide sufficient spatial and temporal resolution to
accurately characterize conditions within the tributaries, and (3) collect the necessary supporting information
for understanding tributary and lake dynamics.

An appropriate starting point for the identification of issues of concern within sub-watersheds is
previous investigations within the basin, and database and/or GIS information for the basin.  Chapter V
offers a more detailed discussion of a retrospective study.

It would be impractical, if not impossible, to monitor every tributary to Cayuga Lake.  Rather, what is
needed is a well-crafted monitoring approach capable of capturing the spatial and temporal variability of the
basin.  Basic spatial elements should include monitoring of the lake’s major tributaries (located primarily
within the southern end of the basin) and representative smaller tributaries (from the middle and northern
part of the basin).  Preliminary focus should be directed at the mouths of these tributaries so as to define total
load for the catchment.  Another approach that might be considered is a combination of fixed monitoring
sites and rotating temporary sites.  The “rotational monitoring” program would entail establishing temporary
monitoring stations on certain tributaries for a set period of time (long enough to sufficiently characterize the
given tributary).  The station(s) could then be moved to another stream(s). This approach should not be
considered as a replacement for fixed monitoring sites, but rather as a supplement to fixed sites. Temporal
considerations are especially important in the design of a tributary monitoring program.  It is crucial that
tributary monitoring be conducted across various flow regimes (base flow, average flow, and storm-event
conditions).  This is particularly important in the derivation of pollutant loading estimates.  Studies have
shown that the majority of the load for many contaminants occurs during storm-events.  Therefore, it is
critical to capture storm-events as part of a tributary monitoring program.  Storm-event monitoring is no easy
task and requires significant commitment and expertise on the part of monitoring personnel.  The weather
conditions are by definition inclement, personnel must be prepared to respond on short notice, and equipment
requirements (i.e., automatic samplers) can be costly and complex.  Thus, given the level of effort required to
conduct storm-event monitoring, it would likely need to be focused on priority catchments (e.g., southern
catchment, major tributary systems). Another temporal consideration that should be considered, particularly
in the context of so called “temporary stations”, is the length of operation of a given site.  Annual variations
in weather patterns and resultant runoff necessitate operating these sites for longer durations in order to
capture the natural variability.

  Other considerations which are important in the selection of tributary monitoring locations include:
(1) proximity to gaging site – to enable computation of loads, (2) logistical considerations such as stream
access (e.g., bridge sites, etc.), and (3) safety issues (e.g., traffic issues, etc.).  Finally, monitoring protocols
may well vary from one catchment to another depending upon the issues of interest.  As understanding of the
watershed evolves, catchment specific monitoring protocols can be developed which better reflect local
issues of concern.
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 Physical

Proposed deliverables form this component of the Plan include: (1) Water Balance: derive a water
balance for the lake – this will require additional information such as meteorological information (e.g.,
rainfall, evaporation rate, etc.) and ground waterflows, and (2) Mass Load: develop mass loading estimates
for various chemical parameters (nutrients, pesticides, etc.) – this will also require additional information
such as chemical parameters of interest.

The most important physical parameter for an effective tributary monitoring program is stream flow.
For example, stream flow is crucial to the derivation of mass loading estimates, and thus, indispensable to
development of waste assimilation estimates and total maximum daily loads (TMDL).  Other important
physical parameters include suspended sediments, particle characteristics (size, density, etc.), and
temperature (which can determine the mixing pattern for the inflow to the lake.

Chemical

Proposed deliverables from this component of the plan include: (1) Current Status: define ambient
water quality conditions within the target tributaries; (2) Mass Load: derive mass loading of various chemical
parameters, which would assist in derivation of TMDL where necessary – this will require additional
information such as stream flow, and (3) Catchment Prioritization: for use in watershed management
decisions.

The chemical parameters of interest within the tributaries are similar to those of interest within the
lake.  These include both conventional and toxic parameters.  Phosphorus is the most important conventional
chemical parameter of interest due to the fact that it is the limiting nutrient for primary productivity within
Cayuga Lake.  As discussed above, it is important to determine the mass loading of phosphorus from the
tributary system, and, thus, it is important to monitor the tributaries under various flow regimes.  It would
also be of value to determine specific phosphorus species (SRP, TSP, etc.). Other conventional chemical
parameters of import include major ions, nitrogen, and biochemical oxygen demand.  Most of these activities
would involve water column monitoring.

Toxic parameters of interest within the tributaries include organics such as chlorinated organics (e.g.,
PCBs and DDT) and current use pesticides (e.g., atrazine), as well as inorganic substances (e.g., metals).
These efforts could involve both water column samples and benthic sediment samples.  A common first step
in attempting to characterize the toxics of concern (particularly hydrophobic substances) within a lake basin
is to sample the benthic sediments from major tributary deltas within the basin.  This activity affords a basin-
wide perspective with respect to which contaminants are of concern within the lake basin, and provides a
way to prioritize tributary catchments for additional investigation.

Biological

Proposed deliverables from this component of the Plan include the following: (1) characterize the
biological integrity of target tributaries; (2) assess pathogen concerns for the tributary itself and as path of
introduction to the lake; and (3) assess routes of introduction for nuisance exotic species (particularly from
Seneca and Keuka Lakes and the Seneca-Cayuga Canal).

Parameters of interest within the tributary system include macroinvertebrates (for species richness
and abundance, and tissue analysis), pathogens (cryptosporidium, giardia, E coli, etc.), exotic species, fish
(for ecosystem assessment and fish tissue analysis), and periphyton.
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V. Ground Water

The ground water system within the Cayuga Lake Watershed is an important resource to residents of
the watershed.  While most of the larger communities within the watershed depend upon surface water
sources for potable waters, more rural communities rely primarily upon ground water for water supply.
The ground water system in the Cayuga Lake Basin also functions as a secondary conduit for the delivery of
water and chemical constituents (natural and man-made) to the tributaries and the lake. While the ground
water resource does not supply the quantity of water delivered by the tributary streams during storm flow
conditions, ground water is usually the source of the tributary flow during base-flow periods. The ground
water component must be assessed and evaluated in order to understand the overall water quantity and
quality being delivered from the sub-watersheds to the lake.

As discussed in the lake and tributary monitoring components of the Monitoring Plan Framework,
design of the ground water monitoring protocol should be guided by similar criteria: (1) identify and address
issues and/or parameters of concern within sub-watersheds as they affect the ground water system(s) (see
Chapter V for details of the retrospective study), (2) provide sufficient spatial and temporal resolution to
accurately characterize quantity and quality conditions and trends within the ground water system (both
unconsolidated and bedrock aquifers) of the basin, and (3) collect the necessary supporting information for
understanding ground water flow direction, rate, and quality.

It would be impossible, and impractical, to monitor ground water in all of the aquifers throughout the
basin. A well-crafted monitoring plan, using benchmark aquifers, as well as existing monitoring programs
for public (groundwater-based) water-supply systems should provide the desired spatial data needed to do an
initial assessment of ground water resources within the watershed. Seasonal sampling of the resource should
provide the basis to evaluate temporal trends in the quantity and quality of ground water over an annual
cycle, and provide the basis for determining future monitoring frequency. Consider Screening Study. As
time and monetary resources are made available, more in-depth analysis of the resource can be made.

The initial assessment of ground water resources within the watershed should consider the following:
(1) Aquifer type: (a) Unconsolidated aquifers - generally sand and gravel deposits found in glacially-scoured
valleys. The largest of these aquifers are generally found in south-draining valleys as well as in the inlet
valley south of the lake. Other unconsolidated aquifers of varying size and permeability are found throughout
the Cayuga Basin. These aquifers can be either unconfined (surficial) aquifers, or confined (buried) aquifers.
(b) Bedrock aquifers - most of the basin is underlain by shale bedrock which generally has low to very low
yields (< 5 gallons per minute). There are also two carbonate (limestone) units that cross the basin - the Tully
Limestone found in the south-central part of the basin and the Onondaga/Bertie Limestone found in the
northern part of the basin. The Tully Limestone is generally a massive unit but may have water-bearing
zones at the top and bottom of the unit. The Onondaga/Bertie is more karstic (solution channels, sinkholes,
and swallets) and has a high secondary permeability (in fractures and solution channels) and these features
support the highest rates of ground-water movement within the basin. (2) Land use: The quality of shallow
ground water is affected by land use patterns. Ground water in forested sub-basins generally exhibit natural
conditions – exceptions may include areas with illegal or abandoned dumps, or those with significant logging
operations. Land uses where chemicals and nutrients are used or disposed of (as identified in the GIS
assessment – chapter VI) can also affect the quality of the ground water resource. The quality of deep ground
water, either in confined aquifers or below the weathered and fractured bed-rock surface (generally greater
than 20 ft. below the bedrock surface), are less affected by land use activities. While surface contamination is
limited in these aquifers, natural “contamination” (hydrogen sulfide and high levels of mineral salts) can
exist as a result of the slow movement of ground water through shale bedrock. Deep ground water, found in
carbonate bedrock, is also affected by the surrounding shale units, but in karst situations, water quality can
have a high degree of variability as surface contamination can move rapidly into deeper bedrock through
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sinkholes and solution channels. (3) Topography and Geography: These factors influence the type of aquifer
found in the basin and
rate of ground water movement. Steep slopes usually have thin unconsolidated deposits and the ground water
is usually found at significant depth.  The rates of ground water flow can vary substantially depending on the
depth to ground water and the bedrock type. Minimal slopes usually have greater thicknesses of
unconsolidated deposits (of varying permeability) and slower rates of ground-water movement.

Physical

Proposed deliverables from this portion of the plan would include: (1) Water-well network -
Selection of representative aquifers and wells within those aquifers can be used to determine local and
regional ground-water table configuration. Wells should represent major unconsolidated and bedrock
aquifers, and could utilize domestic and community water-supply wells if no funding is available to drill
monitoring wells. Most community water-supply wells will be located in unconfined surficial aquifers of
either type.  ? Unconsolidated aquifers - Unconfined (surficial) and confined (buried) unconsolidated
aquifers in valley-fill situations. ? Bedrock aquifers - Shale and carbonate bedrock aquifers; (2) Water
Balance Component - To further define the lake water balance and reduce the error term, a first
approximation of the ground-water contribution to tributary streams and the lake should be made. For this
approximation, seepage measurements at high, average, and low base-flow conditions can be made to
determine, by aquifer type, the contribution of ground water to the surface water system. Ground water
seepage directly to the lake cannot be determined directly, and would require a more intensive study of
lake/ground water geochemistry.

Parameters of interest include water table level, recharge rates, flow paths, and discharge rates.

Chemical

Proposed deliverables from this component include: (1) Collection of ground water samples -
Samples of ground water should be collected from the water-well network to define the "in-situ" quality of
the ground water resource. During measurement of base flow on tributary streams, water samples can be
collected to further define the quality of ground water as it enters the surface water system and to define
ground-water loading to the tributaries and ultimately, the lake.

Chemical parameters to be measured should be similar to those chosen for the lake and tributary
monitoring programs. Parameters of interest include both organic and inorganic contaminants. Particular
emphasis should be placed on those chemicals which are known to occur within the basin or are suspected to
be present based on methods such as GIS sub-watershed analysis.

Biological

Proposed deliverables from this portion of the plan include: (1) Assessment of pathogens: assess the
potential for bacteriological contamination of potable water supplies; and (2) Stream ecology: assess the
effect of ground water driven base flow on resident flora and fauna.

Parameters of interest include pathogen indicator organisms (E. coli, etc.) and macroinvertebrate
communities.
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VI. Other Information/Issues

While a well designed lake/tributary monitoring program is an important element in watershed
stewardship, it ought not exist in a vacuum. Other important elements for an effective watershed monitoring
plan include: (1) Other Data Components - consideration should be given to other data components which do
not necessarily fit within lake, tributary, or ground water categories, including atmospheric deposition and
transport, and meteorological parameters, (2) Quality Assurance/Quality Control (QA/QC) – all monitoring
components should include development of QA/QC plans, (3) Retrospective Investigation – development of
a watershed monitoring plan should be preceded by a thorough literature review and data gap analysis to
provide a temporal context to planned activities, (4) Database and Geographical Information System (GIS) –
it is important to include discussions of data storage and dissemination in concert with monitoring plan
development , (5) Program Integration – efforts should be made to integrate monitoring activities with other
related activities (e.g., research activities, modeling efforts, management actions, etc.), and (6) Resource
Considerations - such as infrastructure issues (e.g., who will conduct the monitoring), funding issues (e.g.,
funding needs, funding sources, etc.).

1. Other Data Components

Water quality within a given watershed can be influenced by activities outside of its immediate
boundaries.  The processes of atmospheric transport and atmospheric deposition can be important
determinants of water quality.  For example, the phenomenon of lake acidification is thought to be largely
the result of these processes.  Thus, it is important to evaluate the relative significance of atmospheric
sources of contaminants.  Atmospheric transport can be an important source of nutrients, metals, and/or
organic contaminants.

Another important component of a watershed monitoring program is a meteorological network.
Meteorological information can play an important role in issues such as sediment resuspension (via wind
induced waves) and nutrient loading (via erosion and tributary loading).  Important meteorological
parameters include temperature, precipitation, evaporation, and wind (velocity and direction).  There are
several meteorological stations located within or proximate to the Cayuga Lake watershed.  It is important
that the Monitoring Plan be coordinated with these installations.

2. Quality Assurance/Quality Control Considerations

All elements of the Monitoring Plan should be supported with a defensible Quality Assurance/Quality
Control (QA/QC) Plan.  Many of the parameters of interest within Cayuga Lake and its tributaries are
measured in the parts per million or, in some instances, parts per billion range.  Thus, accurate quantification
of ambient levels of these substances requires careful and precise sampling and analytical techniques.  The
implementation of a rigorous QA/QC Plan can ensure the accuracy of monitoring results.  QA/QC samples
should include field blanks, field replicates, matrix spikes, and performance samples.

QA/QC considerations are also an important consideration in evaluating what historical data to
include in a centralized database or GIS (see below).  It might be advisable to establish minimum QA/QC
requirements, or establish QA/QC qualifiers for each data set.
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3. Retrospective Investigation

As mentioned earlier, a retrospective investigation is an important initial step in the establishment of
a watershed monitoring plan.  A retrospective investigation would include a literature review of past studies,
a review of current and/or ongoing studies, and a data gap analysis.  A retrospective investigation provides
valuable insight for the design of future monitoring efforts, and can improve the efficacy of prospective
investigations in several ways.  First, past studies provide a context in which to design future monitoring
activities.  For example, previous investigations can winnow the list of water quality parameters to be
included, define issues of concern within the watershed, and identify possible “hot spots” within the basin.
This contextual information can result in a more effective and efficient Monitoring Plan.  Second, a data gap
analysis can determine necessary additions to past or ongoing monitoring activities.  Third, previous studies
can provide continuity between past, current, and future investigations, and enable assessment of water
quality trends.  This can include continuity with respect to both time and space. Fourth, past studies can help
to identify possible participants for future investigations. This can include citizen groups, agencies,
institutions, and individuals. Fifth, evaluation of current/ongoing investigations can provide opportunities for
collaborative efforts for future monitoring activities, which can result in mutual advantages.

Given the number of academic institutions in the area, a viable approach for such a retrospective
investigation might be to sponsor one or more graduate students to conduct the study.

4. Database Issues/GIS Issues

A valuable tool in effectively bridging disparate monitoring elements, or monitoring elements of
various vintages (past, present and future), is the development of an integrated data management program.
Additionally, a Geographical Information System (GIS) provides a spatial representation of available
information.  Note: the term GIS will be used from this point forward to encompass the broader idea of a
coupled data management program and GIS.

Ideally, a certain symbiosis would develop between a monitoring program and the associated GIS.
For instance, as mentioned earlier, certain elements of the GIS (e.g., hazardous waste sites) can help to
define the “universe” of potential contaminants within the watershed, and, thus, would provide important
guidance to the monitoring program regarding possible contaminants of concern and/or areas of concern.  In
“exchange”, the monitoring program can help to “flesh out” the GIS by providing site-specific data within
the watershed.

GIS coverage’s of interest include hydrography, land use, soils, ambient data sites, pollutant source
locations, governmental boundaries, digital elevation models (DEM's), digital ortho quads (DOQ's), roads,
political boundaries, data collection sites (all, active, inactive), SPDES sites - active/inactive, 'other'
contamination sites, pesticide use information, public water supplies, etc.

Development of a central data repository could involve an Internet site, CDROM, or other
distribution methods.  Initial efforts could involve simply a cataloging of known studies.

A GIS can also function as a valuable integration tool by providing a focal point for program
integration and the sharing of information.  While a comprehensive GIS would represent an important step in
program integration within the watershed, direct integration of various monitoring initiatives, which will be
discussed next, would go even further in facilitating an effective and efficient monitoring program.
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5. Program Integration

The sheer size and complexity of the Cayuga Lake Watershed, coupled with the scarcity of available
resources for monitoring activities, provides strong incentive for collaborative efforts within the watershed.
Collaborative efforts offer the potential for significant program efficiency and information transfer.  Thus,
substantial effort should be made to facilitate collaborative monitoring efforts within the watershed.

The Cayuga Lake watershed is well situated for such collaborative efforts given the wealth of
academic, governmental, and citizen organizations within or adjacent to the watershed. There are numerous
academic institutions (Cornell, Wells, State College of Environmental Science and Forestry, Syracuse
University, etc.) with both significant technical expertise and a long history of interest in the Finger Lakes.
There are also a number of governmental entities (United States Geological Survey, county health
departments, soil and water conservation districts, etc.) with significant technical expertise and long term
interest in the protection of water resources within the area. The watershed is also fortunate to possess an
informed and engaged resident community capable of providing valuable input and support of monitoring
activities. Finally there is presently considerable interest within the community to address water quality
concerns within the lake and watershed.  This current level of interest offers substantial opportunity for
collaborative monitoring activities within the watershed.

Current monitoring activities within the watershed include citizen-based initiatives, governmental-
based management activities, and academic and/or governmental research projects.  While the goals and
objectives of these seemingly disparate efforts are frequently different, there is often substantial
commonality in monitoring and/or data requirements. Parties should attempt to identify opportunities for
collaboration and/or cooperation across programmatic and institutional boundaries. For example, an
academic investigation of food web dynamics within the lake would, of necessity, need to assess algal
productivity within the system and evaluate the limiting factors for primary productivity.  By comparison,
resource managers and citizen groups are also likely to have interest in both the primary productivity of the
system and the factors controlling algal productivity.  Thus, coordination efforts could offer substantial
benefits to both endeavors in terms of program efficiency (both funding and human resource) and data
availability. Cooperative ventures are, perhaps, best directed at projects of mutual interest such as so called
applied science initiatives.  Activities such as watershed modeling activities and/or development of best
management practices (BMPs) are examples of activities amenable to cooperative ventures.  The success of
such cooperative ventures requires a sustained dialog throughout the life of the project(s), and should seek to
establish consistent methodologies between programs.

The most critical element to effective integration of watershed activities is the establishment of viable
communication channels.  Therefore, a proposed first step toward program integration might be the
establishment of “Cayuga Lake Watershed Environmental Clearing House” in the form of a resource room
within the watershed (perhaps at a local or academic library) and/or an Internet site.  The first product might
take the form of a catalog or inventory of ongoing or proposed monitoring initiatives within the watershed.
Future activities might include publishing of an environmental newsletter, conducting periodic
environmental workshops, and/or developing training materials (videos, computer materials, etc.).

Consideration must be given to how the monitoring program would be coordinated and executed.
The monitoring program could include either a centralized approach, a diffuse (uncentralized) approach, or,
most likely, a hybrid of the two.  This will likely require one or more entities to take a lead on implementing
the program. This could be carried out by the academic community, a government entity, or a private
organization.
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6. Resource Considerations

The development and implementation of a Cayuga Lake Watershed Monitoring Plan faces certain
challenges related to resource issues.  Resource issues range from who will conduct the monitoring to how
will the activities will be funded.

a. Human Resource Issues

Implementation of a comprehensive monitoring program for the Cayuga Lake Watershed will require
a significant effort by a fairly diverse group of individuals.  The program will likely involve a combination of
water resource professionals and trained “volunteers”  As discussed in the previous section, if designed and
implemented properly, significant efficiencies could be accrued by combining the skills of professionals with
the enthusiasm and availability of volunteers.  It is important, however, to remain cognizant of the strengths
and limitations of potential participants.  Certain monitoring efforts (e.g., sediment core investigations,
mathematical modeling exercises, etc.) that are best suited for, or directed by, professional scientists.  There
are, however, ample opportunities for participation by the broader community.  This is particularly true in
instances where environmental professionals are consulted and the monitoring plan has sound QA/QC
protocols.  It would also be advantageous to establish training materials (e.g., videos, computer materials,
etc.) and/or technology transfer workshops to enhance the monitoring capability of the resident community.

b. Infrastructure Issues

Implementation of a Cayuga Lake Watershed monitoring plan will require both building space for
sample processing and equipment storage, and monitoring equipment.  Many of these needs may be
addressable from existing programs, however, there will likely be a need for supplemental funding for some
of these needs.

c. Funding Issues

The implementation of a watershed monitoring program will require a sustained source of funding.
Funding will be required for sample equipment, sampling personnel, sample analysis, and data interpretation
Existing monitoring programs within the watershed may help to minimize funding requirements for future
monitoring initiatives. In addition, as discussed above, there may be some creative approaches to securing
funding by evaluating cooperative ventures between various entities.  However, there will undoubtedly be a
need to secure long-term funding for a sustained monitoring program within the watershed.

Funding options could include contributions from individual communities or external funding sources
(federal, state, private).

d. Prioritization

It is often the case that monitoring needs exceed available funds to address those needs.  As a result,
methods to prioritize monitoring needs will need to be established.  Prioritization should include both
geographical considerations as well as parameter specific considerations.
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Current Programs 02.19.01
By Jose Lozano e-mail: JLL13@cornell.edu

The first part of this document is based on the findings of the Cayuga Lake Watershed
Intermunicipal Organization, IO, preliminary assessment of the lake. It was prepared by Liz Moran
and edited by the IO Technical Committee.

State agencies, notably NYSDEC and NYSDOH, conduct ambient monitoring programs to
characterize water quality and the fish community. These programs identify any impairment to
designated uses.

The NYSDEC Rotating Intensive Basin Survey (RIBS) program has one of its Intensive Network
sites located in the Cayuga Lake watershed at Fall Creek in Ithaca. It is located one mile above
the confluence of Fall Creek with Cayuga Lake. In addition to this site, three tributaries are
included in the Biological Screening Network: Little Salmon Creek in Little Hollow, Big Salmon
Creek in Genoa, and Salmon Creek in Ludlowville. Sites in the Intensive Network were monitored
for a suite of physical and chemical parameters in 1995 –1996. The RIBS program returns to
each basin on a five-year rotation; the next sampling is scheduled for 2000 – 2001.

Two federal agencies, USGS and USEPA, have included Cayuga Lake in research programs.
A number of streams in the watershed have been gauged by USGS for various investigations.
However, only Fall Creek, Sixmile Creek, Coy Glen Creek, and Cayuga Inlet are currently part of
the USGS monitoring program.

Some long-term monitoring has been done by county and regional agencies such as the Soil and
Water Conservation Districts. Users of the resource, for public drinking water supply, wastewater
disposal, or noncontact cooling water, monitor to meet permit requirements.

Permitted Discharges to Cayuga Lake and its Tributaries
There are nine regulated municipal wastewater discharges to Cayuga Lake and its tributaries with
a combined design flow slightly over 15 million gallons per day. Two cooling water discharges are
permitted, AES Cayuga (formerly the NYSEG Milliken Station) and Cornell Lake Source Cooling
(on line in June, 2000). One industrial facility, ADM Corn Sweeteners, holds a permit for a
industrial discharge but has been inactive for several years (K. Barone NYSDEC, personal
communication October 1999).

The communities of Ithaca, Dryden, Cayuga Heights and Lansing have recently submitted an
application to NYSDEC for funding assistance with upgrades and expansion of their municipal
wastewater treatment systems. The funding program is the state’s Clean Water - Clean Air Bond
Act. This intermunicipal proposal of August 1999 includes expansion of the service area into
Lansing, with wastewater flows from the new service area directed to the Cayuga Heights Plant.
Excess flows from Cayuga Heights would be directed to the Ithaca Area Wastewater Treatment
Plant, which serves the City and Town of Ithaca and the Town of Dryden. The flow capacity of
this plant would be increased from 10 to 13 million gallons per day, mgd.

One element of the proposal is to increase the phosphorus removal capacities of both the Ithaca
Area and Cayuga Heights treatment plants by adding filtration to the treatment process. Both
plants currently hold a Total Phosphorus, TP, limit of 1.0 mg/L in their State Pollutant Discharge
Elimination System, SPDES, permit, consistent with the requirements of the International Joint
Commission for wastewater treatment plants within the Great Lakes basin with a capacity greater
than 1.0 mgd. Performance of the Ithaca Area Wastewater Treatment Plant is well below the 1.0

Monitoring Cayuga Lake Watershed
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mg/L TP limit; average effluent concentrations are in the range of 0.5 – 0.6 mg/L. The Cayuga
Heights plant has historically operated close to its permit limit of 1.0 mg/L for TP, although
improvements have been made in recent months (Nick Hatala, Stearns & Wheler personal
communication, September 1999).

NYSDEC policy for new discharges to lakes is to require an effluent limit of 0.5 mg/L for TP,
recognizing the central role of phosphorus in eutrophication of inland lakes. When existing plants
request an increase in permitted flow, it is NYSDEC policy to hold the discharge to the existing
mass limit for TP, thus reducing allowable concentration proportional to the flow increase.
With filtration, both Cayuga Heights and the Ithaca Area wastewater treatment plants will be able
to meet or exceed a TP limit of 0.5 mg/L.

There are also a number of stormwater permit holders in the watershed discharging to surface
water or groundwater. Several municipal water filtration plants and Cornell University hold permits
for the return of filtration backwash.

Biological characteristics of tributaries
There have been several investigations of macroinvertebrate communities of Cayuga Lake
tributaries. Direct comparisons of the findings are complicated by differences in collection
technique, taxonomic level of identifications, and indices used to evaluate the data. Overall, the
macroinvertebrate data indicate slight impairment of streams in urban and agricultural areas.

According to Tom Chiotti, NYSDEC Fisheries Biologist, only Cayuga Inlet offers excellent habitat
for salmonids based on substrate, stream cover, summer flows, and water temperatures. The
other tributaries have various natural and human-induced restrictions to fish habitat. Several of
the southern tributaries have impassable barrier falls close to the confluence with the lake. Water
temperatures in the downstream segments are high during summer low flow periods. The lower
reaches of Sixmile and Cascadilla Creeks are silted and open as they flow through the City of
Ithaca (Chiotti 1980).  Salmon, Fall, and Taughannock Creeks are important spawning areas for
smelt in the early spring. There is also some movement of rainbow trout into these tributaries, Fall
Creek in particular, during high flow conditions in the spring. Smallmouth bass also spawn in Fall
Creek below the Ithaca Falls. Yawger, Paines and Great Gully Creeks offer very limited spawning
and nursery areas for rainbow trout due to their summer low flows and high temperatures (Chiotti
1980).

The RIBS monitoring program indicates that iron concentrations in Fall Creek are above the
applicable ambient water quality standard. Elevated iron levels are attributed to natural
geochemistry. The RIBS program also detected seven heavy metals in Fall Creek sediments at
concentrations above the assessment criteria. There are no federal or New York State standards
in place for chemicals in sediment. The assessment criteria represent NYSDEC best professional
judgment of the upper range of background (nonimpacted) levels. Assessment criteria for
sediment metals are below levels that might adversely impact the environment.

Summary of areas of concern (by location, parameter and affected use)

There are several areas where additional data are needed to fully characterize the state of
Cayuga Lake. Data gaps have been identified and are discussed in terms of their potential
significance to the baseline assessment of use attainment.

Additional data needs
Baseline characterization of water quality and loading
The 1970 – 1971 work of Likens represents the only synoptic survey of baseline water quality of
all tributaries to Cayuga Lake. These chemical profiles provide important insights regarding
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quality of waters draining individual subwatersheds and total external loading to the Lake. There
have been significant changes to loads of several subwatersheds over the last three decades; for
example, salt loading to Gulf Creek has been greatly reduced, and the outfall of the Ithaca Area
Wastewater Treatment Plant has been relocated from Cayuga Inlet. It is therefore recommended
that a synoptic survey be conducted over at least one full year.

Monitored parameters should include: calcium, sodium, chloride, magnesium, potassium, sulfate
and total alkalinity, total suspended solids, total P, total soluble P, soluble reactive P, and nitrate
N. The sampling program should be conducted for at least one full year, with concentrated
sampling during high flow events.

Need for seasonal sampling
The nitrate N data sets of Bouldin, Likens and the NYSDEC RIBS program highlight the need for
sampling to occur over an entire year in order to characterize ambient concentrations and
estimate annual loads. There is a strong seasonal signal in concentration of nitrate; maximum
concentrations occur in winter and minimum in summer.

Need for event sampling
Based on the Fall Creek data set, most of the annual loading of sediment and phosphorus to
Cayuga Lake occurs during high flow events; both the RIBS and Bouldin data sets demonstrate
strong correlations between Total Suspended Solids, TSS, and flow and TP and flow. Including
samples collected at high flows will greatly reduce the standard error of estimates of annual
loading.

Need for sampling to be linked to agricultural activities in the subwatersheds
The July 1998 low level herbicide sampling of Yawger Creek, Salmon Creek and Paines Brook
conducted by Eckhardt and colleagues of USGS illustrates the need to consider major land use
activities in the watershed in designing a monitoring program.

Need for additional flow monitoring
Load estimates require accurate gauging in the watershed. Several gauging stations have been
installed throughout the watershed and operated for various periods to meet specific program
objectives. Only Cayuga Inlet, Fall Creek, Sixmile Creek, and Coy Glen Creek are currently
gauged for flow. These stations monitor flow from approximately 204 square miles of the 744
square mile direct drainage. Reactivating the gauge at Salmon Creek would monitor an additional
81.7 square miles.

Need for monitoring in various geological settings
The work of Bouldin can be used to characterize background biogeochemical phosphorus
concentrations and the incremental increase in concentration and load from agricultural areas.
The Cayuga Lake watershed has diverse geological settings, and the results from Fall Creek may
not be transferable to regions such as Yawger Creek, which drains an area of karstic limestone.

Atmospheric deposition
There are no recent data characterizing chemical quality of precipitation in the basin. This is
important for load calculations as well as for general surveillance of acid precipitation.

Macroinvertebrate screening of tributaries
Species composition and abundance of the macroinvertebrate community is used as an indicator
of water quality conditions. The biological community integrates the effects of different pollutant
stressors and provides a holistic measure of their aggregate effect (EPA 1989). Benthic
macroinvertebrates are good indicators of localized conditions. Because they have limited
migration patterns or a sessile mode of life, they are well suited for assessing site-specific
impacts of point and nonpoint discharges. Sampling is relatively easy and inexpensive.
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The macroinvertebrate communities of several tributaries in the Cayuga Lake watershed have
been assessed through various programs. Four sites were included in the 1995-1996 RIBS effort
(Fall Creek, Salmon Creek at Ludlowville, Big Salmon Creek in Genoa and Little Salmon River in
Little Hollow). Cascadilla Creek was sampled by Ichthyological Associates as part of Cornell’s
Generic Environmental Impact Statement for development of the Orchards. Peckarsky and her
students have been tracking changes in the macroinvertebrate community at a number of sites
along Cayuga Inlet following a fuel oil spill.

A team of scientists (Bain, Loucks, Lozano, Pendall, Steenhius) is to conduct a detailed
diagnostic study of Land Use, Hydrology, Limnology and Bioassessment of the Sixmile Creek
Watershed. The macroinvertebrate studies indicate that Sixmile Creek is slightly impacted.

There are other tributaries with water quality or land use data indicating that the biological
communities could be stressed. We recommend that the macroinvertebrate communities of
Taughannock Creek, Trumansburg Creek, Sixmile Creek, Yawger Creek (both branches) and
Paines Brook be sampled. Sampling of the streams identified as impacted by agricultural
chemicals would further the assessment of potential ecological impacts of trace concentrations of
contaminants.

Extent of streambank erosion
Streambank erosion is listed as a primary source of pollutants for four water segments on the
Priority Waterbody List: southern Cayuga Lake, Sixmile Creek, Fall Creek and Cascadilla Creek.
With the exception of Sixmile Creek, no watershed level assessment of causes/contributing
factors, historical perspectives on the extent of streambank erosion, or potential mitigating
measures has been made. A watershed-wide preliminary inventory of road and stream banks
erosion was conducted by Dave Zorn (summer 2K).

A systematic approach to estimating the extent of streambank erosion in the subwatersheds
would help direct efforts on a "worst first" basis. Standardized approaches such as an inventory of
erosion and sedimentation sites and aerial photography at regular intervals would help address
this gap. Aerial photos would document changes in the geometry (i.e. meanders) and locations of
stream channels. Reference sites along the streams could be surveyed to use in periodic
quantitative assessment of changes in streambed elevation and channel slope. Photographic
records from reference locations could be used to document changes to streambanks. Geology
and land use information is needed at a small scale along with detailed maps of riparian areas
and floodplains.

Effectiveness of mitigating measures (Best Management Practices)
Before and after monitoring is lacking on tributaries to estimate the reduction in export of
sediment and nutrients from subwatersheds where remedial measures, such as streambank
stabilization or stormwater controls has been implemented. Monitoring should occur over a range
of hydrologic conditions, particularly high flow events.

Ecological and human health effects of trace concentrations of agricultural pesticides
Herbicides used in cultivation of corn (atrazine, metolochlor and metabolites) have been detected
at low concentrations in monitored tributaries and in the lake. Concentrations are at least one
order of magnitude below the most stringent water quality criteria or standard. The analysis has
been conducted on filtered samples, and the chemicals detected have a high solubility in water.
Additional assessment of human health and ecological impacts of these trace concentrations of
chemicals is needed.

Based on land use and nitrate concentrations, Great Gully may also contain detectable
concentrations of agricultural chemicals. This has not been assessed.

Some chemicals used in agriculture have limited solubility in water and would tend to be
adsorbed by the sediment fraction. The potential for agricultural chemicals to be adsorbed to
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sediment particles and transported to the lake has not been fully assessed. Limited testing of lake
sediments has not detected agricultural residues. However, testing has not been conducted in
depositional areas of streams draining agricultural watersheds, nor in the lake at the mouths of
tributaries.

Watershed sources of heavy metals detected in Fall Creek sediments
The 1995 –1 996 RIBS sampling program conducted by NYSDEC detected seven heavy metals
above the assessment criteria, defined as the upper range of background levels but below
thresholds that might cause adverse impacts. Nearshore sediments in southern Cayuga Lake
also contained levels of some heavy metals above thresholds of ecological concern. Based on
land use patterns and data from other areas, urban stormwater is the likely source of these heavy
metals in Fall Creek. Additional sampling of tributary sediment in subwatersheds and stream
reaches with different mixes of land use might help identify factors contributing to the presence
and concentration of heavy metals.
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This compilation is only for current and planned programs. It covers staff at local agencies and
universities. You are encouraged to submit the name and address of people involved in
monitoring programs, and if possible a description of the project, to Jose Lozano
jll13@cornell.edu , Environmental Labs - City of Ithaca, 525 Third St., Ithaca NY 14850.

Allee, David  dja1@cornell.edu
Projects: Phosphorus TMDL development for Cayuga Lake

Anderson, Sharon  ska2@cornell.edu  Cayuga Lake Watershed Network Steward
Projects: Cayuga Lake watershed: Environmental Education and public participation,

Fall Creek watershed monitoring

Bain, Mark  mbb1@cornell.edu
Projects: Ecology, bioassessment, and gap analysis of freshwater streams and lakes.
Watersheds: Six Mile Creek and Fall Creek.

Boyer, Elizabeth ewboyer@syr.edu
Projects: Digitizing Boulding's Fall Creek sediments and nutrients
extensive data base (1926 through 1993).

Callinan, Clifford  cwcallin@gw.dec.state.ny.us
Projects: RIBS studies in Cayuga Lake. Modeling and development of waste allocations,
and safe yield for lakes and reservoirs. Limnological investigations in fate and transport of
toxic contaminants, trophic status, and sediment core investigations.

Cowen, Edwin  eac20@cornell.edu
Projects: 3-D hydrodynamic modeling of Cayuga Lake

DeGloria, Stephen sdd4@cornell.edu
Projects: Multiscale framework and resource data (GIS) for characterization of the
Cayuga Lake Watershed.

Eckhardt, David. USGS.  daeckhar@usgs.gov
Projects: Water quality studies. Statewide appraisal of pesticide residues in the surface
and ground water of New York.

Effler, Steven. Upstate Freshwater Institute.  sweffler@upstatefreshwater.org
Projects: Physical, chemical and biological aspects of surface waters.

Hairston, Jr. Nelson  ngh1@cornell.edu
Projects: Lake ecology projects. Phosphorus concentration sediment records
at the south end of Cayuga Lake.

Johnson, Robert  rlj5@cornell.edu
Projects: Macrophyte composition and biological control in Cayuga Lake.

Kappel, William. USGS. wkappel@usgs.gov
Projects: Hydrogeology of the Cayuga Lake watershed

Cayuga Lake Projects  Directory
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Karig, Daniel dek9@cornell.edu
Projects: Sixmile Creek Hydrodynamics.

Ketola, George. USGS.  hgk1@cornell.edu
Projects: Fish (salmonoids and walleye) physiology and nutrition.

Kraemer, Thomas. USGS. tkraemer@usgs.gov
Projects: Geochemistry of naturally-occurring radionuclides as indicators of natural
process and anthropogenic activity occurring within the lake basin.

Loucks, Daniel dp13@cornell.edu
Projects: Systems R&D for environmental resources planning & management.
Several simulation models for flow, T, nutrients, sediments concentration, and
bioassessment for the Fall Creek and Sixmile Creek Watersheds.

Lozano, Jose. Environmental Labs City of Ithaca.  jll13@cornell.edu
Projects: Sixmile Creek watershed management plan, streambank stabilization and
riparian buffer restoration. Cayuga Lake south, water quality monitoring.

McKenna, Jr. James. Tunison Lab of Aquatic Science.  jim_mckenna@usgs.gov
Projects: Littoral zone fish assemblages of Northern Cayuga Lake

Marks, Peter  plm6@cornell.edu
Projects: Changes in forest area and land use in the uplands around Cayuga Lake.

Moran, Elizabeth. EcoLogic LLC.  ecmoran@ecologicllc.com
Projects: Thermal, water quality, and biological characterization of Cayuga Lake.

Mullins, Henry Dept. of Earth Sciences, Syracuse U, Syracuse NY 13244
Projects: Marine geophysical surveys of the Finger Lakes: Use of lake sediments
as records of natural and anthropogenic environmental changes.

Oglesby, Ray rto1@cornell.edu
Projects: Cayuga Lake Watershed planning & management.

Packard, Susan. Nat. Audubon Soc./Cornell Lab of Ornithology
Projects: Cayuga Lake's quality as an ornithological habitat.

Peckarsky, Barbara  blp1@cornell.edu
Projects: Macroinvertebrate community composition and structure at Cayuga Inlet

Penningroth, Steve  smp7@cornell.edu
Projects: Citizen monitoring and bioassessment at the Fall Creek watershed

Rudstam, Lars. Cornell Biological Field Station. lgr1@cornell.edu
Projects: Zooplankton, fish, and mysid shrimp pelagic interactions in Cayuga Lake
Associates: Tom Chioti, NYS-DEC

Schneider, Rebecca  rls11@cornell.edu
Projects: Streamsides and wetlands as critical components of Cayuga Lake.
Wetland plant communities and groundwater. Ecological water resources protection.

Steenhuis, Tammo tss1@cornell.edu
Projects: Modeling and simulation of tributaries to Cayuga Lake, Natural Resources
planning and management

mailto:dek9@cornell.edu
mailto:hgk1@cornell.edu
mailto:tkraemer@usgs.gov
mailto:dp13@cornell.edu
mailto:jll13@cornell.edu
mailto:jim_mckenna@usgs.gov
mailto:plm6@cornell.edu
mailto:ecmoran@ecologicllc.com
mailto:rto1@cornell.edu
mailto:blp1@cornell.edu
mailto:smp7@cornell.edu
mailto:lgr1@cornell.edu
mailto:rls11@cornell.edu
mailto:tss1@cornell.edu
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Yager, Richard. USGS. ryager@usgs.gov
Projects: Modeling of ground-water flow and transport. Sedimentation rates in
Cayuga Lake.

Wagenet, Linda  lpw2@cornell.edu
Projects: Cayuga Lake watershed planning and management.

White, William  white@geology.cornell.edu
Projects: Sedimentation rates in Cayuga Lake

Vawter, Thomas. Wells College.  tvawter@wells.edu
Projects: Benthic macroinvertebrates as indicators of water quality in two tributaries
of Cayuga Lake (Paine's Creek and Great Gully)

mailto:ryager@usgs.gov
mailto:lpw2@cornell.edu
mailto:white@geology.cornell.edu
mailto:tvawter@wells.edu
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Please contact Jose Lozano, jll13@cornell.edu, with the name, agency, and description of
projects to be added to this directory.

Barber, Amanda
USDA Cortland County Soil and Water Conservation District
100 Grange Pl. Room 204, Cortland NY
Projects: Water Quality Coordinating Committee

Barnes, Jeff  (607) 687-3553
USDA Tioga County Soil and Water Conservation District
Projects: Water Quality Coordinating Committee

Bertuch, Kathy  kbertuch@cnyrpdb.org
Central New York Regional Planning and Development Board
Projects: Local Government Programs

Brower, Bob  bbrower@co.cayuga.ny.us
Cayuga County Planning.
Projects: Water Quality Coordinating Committee

Dalrymple, Elaine  (607) 535-9650
USDA Schuyler County Soil & Water Conservation District.
Projects: Water Quality Coordinating Committee

Eidt, Steve  speidt@gw.dec.state.ny.us
NYS DEC Region 7 Chief
Projects: Watershed Management Plans - Permitting

Hackett, Kate khackett@tompkins-co.org
Tompkins County Water Resources Council (water quality coordinating committee)
Projects: Tompkins County watershed management coordination, aquifer program,
and hydrography database.

Hurlbut, Sylvia ledyard@audubon.com
Cayuga Lake Watershed Intermunicipal Organization, Chair.
Local government contact. Cayuga Lake Restoration and Protection Plan.
Projects: Cayuga Lake Watershed Restoration and Protection Plan development

Malyj, James  jcm@nyseneca.fcu.usda.gov
USDA Seneca County Soil & Water Conservation District (water quality coordinating
committee
Projects: Water quality monitoring. Macrophytes control.

Landre, Betsy  wrb@eznet.net
Finger Lakes- Lake Ontario Watershed Protection Alliance, FL-LOWPA
Projects: Coordinates counties alliance to promote watershed planning.

Lozano, Jose   jll13@cornell.edu
City of Ithaca Environmental Laboratories (Drinking & Waste Water)
Sixmile Creek steambank & riparian buffers restoration. Cayuga Lake monitoring.

Local Government Directory
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Reidy, Patrick  pr@nycortland.fsc.usda.gov
Cortland County Soil and Water Conservation District
Projects: Fall Creek water quality monitoring

Schutt, Craig craigschutt@hotmail.com
Soil and Water Conservation District of Tompkins County
Projects: Salmon Creek and several other stream restoration programs,
Tompkins County flood hazard mitigation program

Zorn, David dzorn@frontiernet.net
Genesee/Finger Lakes Regional Planning Council
Projects: Cayuga Lake Watershed Restoration and Protection Plan
- Technical Coordination
Cayuga Lake wetlands program

mailto:pr@nycortland.fsc.usda.gov
mailto:craigschutt@hotmail.com
mailto:dzorn@frontiernet.net


Production
System Location Communities Served Retail Population (gallons/day)

Cayuga County

Village of Cayuga
Village of Cayuga and portions of the Town 
of Aurelius north of the village along Rt. 90 600                              1,710                    

Wells College Village of Aurora 950                              3,980                    
Cortland County
Schuyler County
Seneca County
Seneca Falls Town and Village of Seneca Falls 7,400                           3,500,000              
Tioga County
Tompkins County

Bolton Point Water System
Towns of Dryden, Ithaca, and Lansing and 
Villages of Cayuga Heights and Lansing 25,000                         9,000,000              

Cornell University Cornell University and City of Ithaca 25,000                         3,600,000              
City of Ithaca City of Ithaca 28,000                         7,000,000              
Sources: Cayuga County Health and Human Services Dept. - Environmental Health, Cortland County Health Dept. - 
Division of Environmental Health, Schuyler County Public Health Agency, Seneca County Public Health Dept., Tioga 
County Dept. of Environmental Health, Tompkins County Dept. of Health - Division of Environmental Health, 1999. 

Public Surface Water Systems in the Cayuga Lake Watershed

No Public Surface Water Systems

No Public Surface Water Systems
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Name (Town) Retail Population (persons unless otherwise noted)
Cayuga County
Town of Genoa/King Ferry (Genoa) 800                                                                                               
Village of Union Springs (Springport) 2,000                                                                                            
Cortland County
Elm Tree Golf Course (Virgil) 100                                                                                               
Trails End Campground (Virgil) 75                                                                                                 
Virgil Elementary School (Virgil) 150                                                                                               
Schuyler County
Blueberry Campground - seasonal (Hector) 25                                                                                                 
Butternut Mobile Home Park (Hector) 21                                                                                                 
Country Home Manor (Hector) 50                                                                                                 
Potomac Campground - seasonal (Hector) 25                                                                                                 
Seneca County
Village of Interlaken (Covert) 644
Tioga County

Tompkins County
17 Railroad (Dryden) 3 Businesses
A-1 Pizza (Dryden) N/A
Annee T. Apartments (Dryden) 8 Apartments
Arrowbrook Farm (Dryden) 8 Apartments
B & B Mobile Home Park (Dryden) 7 Sites
Bailey Mobile Home Park (Danby) 14 Double Sites
Barangus Restaurant (Ulysses) N/A
Beaconview Mobile Home Parks (Dryden) 44 Sites
Big Al's Get-N-Go (Dryden) N/A
Boxwood Apartments (Newfield) 8 Apartments
Brook Woods Mobile Manor (Lansing) 20 Sites
Brookside Apartments (Ulysses) 8 Apartments
Brookside Mobile Home Park (Dryden) 4 Sies
Brookview Apartments (Dryden) 24 Apartments (50)
Buttermilk Apartments (Danby) 9 Apartments
Caroline Elementary School (Caroline) N/A
Cayuga Nature Center (Ulysses) 100
Cecil's Restaurant (Lansing) N/A
Cedar View Golf Course (Lansing) 49
Central NY Spiritualist Camp (Dryden) 20
Chef Yeppi Presents (Ithaca) N/A
Clover Land Mobile Home Park (Newfield) 28 sites
CNG Transmission (Dryden) 4 Homes, 2 Community Buildings
Collegeview North (Enfield) 38 Sites
Common Ground Restaurant (Danby) N/A
Congers Mobile Home Park (Dryden) 114 Sites
Corning Apartments (Dryden) 46 Apartments
Country Acres Mobile Home Park (Dryden) 102 Sites
Country Garden Apartments (Dryden) 20 Apartments
Country Garden Tea Room (Lansing) N/A
Country Manor Estates Trailer Park (Dryden) 14 Sites (24)
Country Meadows Apartments (Dryden) 6 Apartments
Covenant Love Community School (Dryden) N/A
Crooked Board Restaurant (Caroline) N/A
Dalebrook Apartments (Caroline) 4 Apartments, 1 Post Office
Deerfield Apartments (Dryden) 6 Apartments
Deibler Apartments (Dryden) 8 Buildings
Depot Apartments (Caroline) 5 Apartments
Enfield Elementary School (Enfield) N/A
Etna Mills Apartments (Dryden) 15 Apartments

Public Groundwater Systems in the Cayuga Lake Watershed

No Public Groundwater Systems



Name (Town) Retail Population (persons unless otherwise noted)
Fall Creek Parke Mobile Home Park (Dryden) 38 Sites
Fallbrook Apartments (Groton) 8 Apartments
Fenner Apartments Mobile Home Park (Lansing) 8 Sites
Fountain Glow Apartments (Dryden) 8 Apartments
Fountain Manor Apartments (Caroline) 24 Apartments
Frazoni Apartments (Dryden) 6 Apartments
Freeville Elementary School (Dryden) N/A
Garden Trailer Park (Enfield) 6 Sites
George Jr. Republic (Dryden) N/A
German Cross Road Apartments (Dryden) 9 Apartments
Glenwood Apartments (Ulysses) 8 Apartments
Gray Haven Motel (Ithaca) 49
Green Acres Mobile Home Park (Caroline) 12 Sites
Groton Golf & Recreation (Groton) N/A
H & E Machine (Danby) 80
Hayts Trailer Park (Enfield) 6 Sites
Hickory Stick Apartments (Ulysses) 7 Apartments
Hill and Dale Apartments (Dryden) 8 Apartments
Hillendale Golf Course (Enfield) N/A
Hillside Apartments (Dryden) 12 Buildings
Hillview Terrace Mobile Home Park (Danby) 57 Sites
Holland Apartments (Dryden) 14 Apartments
Hovlan Apartments (Lansing) 14 Apartments
Iacovelli Apartments (Dryden) 14 Apartments
ISA Breeders (Ulysses) 30
Island Grove Apartments (Dryden) 11 Apartments
J & S Midline Mobile Home Park (Dryden) 7 Sites
Jacksonville Apartments (Ulysses) 8-9 Apartments (18)
J-A-M Mobile Home Park (Lansing) 5 Sites
Jeslen Court Mobile Home Park (Groton) 22 Sites (49)
Jewell Properties (Dryden) 6 Apartments
Jim's Mobile Home Park (Newfield) 16 Sites
Jim's Place (Caroline) Convenience Store
Keith Lane (Dryden) 8 Apartments
Knapp Apartments (Caroline) 8 Apartments, 1 Single-family home
Kuma Restaurant (Enfield) N/A
Lake Country Community Mobile Home Park (Dryden) 149 Sites
Lake Ridge Point (Lansing) N/A
Lake Road Apartments (Dryden) 8 Apartments
Lakeview Golf Club (Dryden) N/A
Lakeview Village Mobile Home Park (Lansing) 30 Sites
Lansing Shore Apartments (Lansing) 23 Apartments
Lansing Town Park (Lansing) N/A
Lansingville Mobile Home Park (Lansing) 10 Sites
Lehigh Crossing Apartments (Dryden) 24 Apartments
Linda's Corner Diner (Lansing) N/A
Little Creek Mobile Home Park (Dryden) 100 Sites
LIU Apartments (Dryden) 12 Apartments
Livery Restaurant (Caroline) N/A
Longhouse Co-op (Ithaca) 10 Units
Mandeville Apartments (Dryden) 5 Apartments, 2 Cabins
Marion Apartments (Caroline) 8 Apartments
Marquis Apartments (Dryden) 17 Apartments
Matychak Apartments (Caroline) 6 Apartments
McLean Elementary School (Dryden) N/A
Meadowbrook Park  (Newfield) 240 Sites, 18 Apts.
Mott Road Mobile Home Park (Dryden) 24 Sites (45)



Name (Town) Retail Population (persons unless otherwise noted)
Mountain View Manor Mobile Home Park (Caroline) 17 Sites
Newfield Sunny's (Newfield) 4 Businesses
Norman Apartments (Enfield) 6 Apartments
Old 76 Club (Caroline) N/A
Paradise Café (Ulysses) N/A
Plantation Inn (Dryden) N/A
Pleasant View Mobile Home Park (Dryden) 49 Sites
Ponderosa Apartments (Enfield) 5 Apartments
R. H. Treman Stae Park (Ithaca) N/A
Rascal's Restaurant (Ulysses) N/A
Red Barn Apartments (Caroline) 6 Apartments
Rendano Apartments (Lansing) 6 Apartments
Roman Village Restaurant (Groton) N/A
Rose Inn (Lansing) 34
Sandy Creek Mobile Home Park (Enfield) 85 Sites
Seabring Inn (Newfield) N/A
Shady Grove Mobile Home Park (Dryden) 18 Sites
Shagbark Apartments (Newfield) 8 Apartments
Shelter Valley Mobile Home Park (Dryden) 70 Sites
Siren's Restaurant (Groton) N/A
Skyhook Apartments (Newfield) 24 Apartments
Special Childrens' Center (Ulysses) N/A
Spruce Row Campsite (Ulysses) N/A
Stoney Brook Apartments (Enfield) 14 Apartments
Sunrise Barn Apartments (Caroline) 5 Apartments
Sunset Townhouses (Enfield) 12 Apartments
Taughannock Falls State Park (Ulysses) N/A
Teeter Trailer Park (Enfield) 6 Sites
Thorpe Apartments (Dryden) 5 Buildings
Town of Newfield 900
Tru Haven Apartments (Ulysses) 15 Apartments
Ulysses Square (Ulysses) N/A
Unity House (Dryden) 10 Apartments
Upper Buttermilk Falls (Ithaca) N/A
Valley Manor Mobile Home Park (Newfield) 186 Sites
Village of Dryden (Dryden) 2000
Village of Trumansburg (Ulysses) 2300
Ward's Trailer Park (Newfield) 70 Sites
Washington Heights Manufactured Home Park (Ulysses) 13 Sites
Werninck Apartments (Dryden) 10 Apartments
Werninck Subdivision (Dryden) 48
West Danby Water District (Danby) 264
White Apartments (Enfield) 8 Apartments
White Tail Crossing Cottages (Lansing) 4 Cottages
Willow Hill Mobile Court (Enfield) 16 Sites
Willowood Campground (Newfield) N/A
Wonderland Motel (Ithaca) 80
Xtra Mart (Dryden) N/A

N/A = not applicable

Sources: Cayuga County Health and Human Services Dept. - Environmental Health, Cortland County Health Dept. - Division of 
Environmental Health, Schuyler County Public Health Agency, Seneca County Public Health Dept., Tioga County Dept. of 
Environmental Health, Tompkins County Dept. of Health - Division of Environmental Health, 1999. 
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ARTICLE 1 INTRODUCTORY PROVISIONS

Section 101 Title

1. This local law shall be known as the “On-Site Individual Wastewater Treatment System Law of the City, Town, Village of
______________________________.

Section 102 Applicability

1. This local law shall govern the treatment of sewage by regulating all on-site individual wastewater treatment systems
(hereinafter referred to as a wastewater treatment system).  

Section 103 Purpose

1. The purpose of this local law is to promote the health, safety, and general welfare of the community, including the
protection and preservation of the property of its inhabitants, by regulating wastewater treatment systems so that human
sewage and other wastes are disposed of in a manner that will not create a health hazard, adversely affect the environment,
create a nuisance, or impair the enjoyment or use of property. 

Section 104 Authority

1. Enactment of this local law is pursuant to Article 2 of Municipal Home Rule Law, and Article 3 of the Public Health Law.

ARTICLE 2 DEFINITIONS

Section 201 Words and Terms

1. In addition to the definitions contained in the New York State Public Health Law and Uniform Fire Prevention and
Building Code, which are incorporated herein by reference, the following words and terms shall be defined as follows:

ADEQUATELY FUNCTIONING shall mean a wastewater treatment system inspected pursuant to section 502 of this local
law that is determined by the authority having jurisdiction as not posing a public health threat by virtue of above ground
seepage, or contamination of surface or ground water. For the purpose of this local law an “adequately functioning” system
shall always include a watertight vessel.

AUTHORITY HAVING JURISDICTION shall be the Code Enforcement Officer, Health Officer, Watershed Inspector, or
other official(s) designated by a local municipality, or other regulatory agency, having the responsibility to enforce the
provisions of this local law.

 CHANGE OF USE shall mean a use of land with an associated building and wastewater treatment system that is modified
so as to likely cause an increase in hydraulic loading (e.g. – change from an existing commercial use to residential use;
change of an existing residential use to commercial use; change of a commercial use to a different type of commercial
use). A change of use shall also include the removal and replacement of a manufactured or mobile home dwelling.

CONVEYANCE OF REAL PROPERTY shall mean the transfer of the title of real estate from one to another, in the form
of a deed or other legal instrument, filed in the Office of the County Clerk.

DESIGN PROFESSIONAL shall mean a person licensed or registered in the State of New York and authorized by New
York State Education Law to design the systems described in 10NYCRR Appendix 75-A.

LOCAL GOVERNING BODY shall mean the municipal corporation charged with authority to act as the Local Board of
Health as defined by New York State Public Health Law.

MINOR ALTERATIONS shall mean routine maintenance and repairs to the wastewater treatment system, including but
not limited to the following: replacement of septic tank covers or baffles, replacement of distribution box covers,
replacement of cracked pipes, pumping of the septic tank, and replacement of mechanical pumps and devices. “Minor
alterations” shall not include replacement of a septic tank, distribution box, or any addition, alteration or rearrangement of
water distribution or drainage piping. Like examples of “minor alterations” not specifically listed in this definition shall be
determined by the authority having jurisdiction.



N-12

NEW CONSTRUCTION shall mean any building constructed or placed on an undeveloped site requiring the installation
of a wastewater treatment system and currently not utilizing the same.

ON-SITE WASTEWATERTREATMENT SYSTEM PERMIT shall mean a written permit issued by the authority having
jurisdiction.

ON-SITE WASTEWATER TREATMENT SYSTEM shall mean a complete system of piping, watertight vessels or other
facilities for the on-site collection, transport and treatment of sewage.

SEWAGE shall mean the combination of human and household waste with water which is discharged to the plumbing
system, including the waste from a flush toilet, bath, shower, sink, lavatory, dishwashing or laundry machine, or the water-
carried waste from any fixture, equipment or machine.

ARTICLE 3 GENERAL REGULATIONS AND REQUIREMENTS

Section 301 Prohibitions

1. It shall be unlawful to install, construct, alter, replace, enlarge, extend, or otherwise modify any wastewater treatment
system unless a wastewater treatment permit is issued by the authority having jurisdiction, except as specifically exempted
in section 304 of this local law.

2 It shall be unlawful to change the use of real property, convey real property, or expand a building or dwelling, including its
use, by greater than fifty (50) percent, without an inspection of the wastewater treatment system by the authority having
jurisdiction, pursuant to sections 501 and 502 of this local law.

3. It shall be unlawful to use or maintain any wastewater treatment system that is not adequately functioning.
4. It shall be unlawful to discharge anything but sewage into a wastewater treatment system. Surface and subsurface water

including roof, cellar, foundation and storm drainage shall not be discharged into the wastewater treatment system and
shall be disposed of so as to in no way affect the proper functioning of the system.

Section 302 Design Standards for Wastewater Treatment Systems – New Systems
1. Individual Household Systems

(a) Any wastewater treatment system for new individual household construction shall be designed and built
according to the requirements of this local law and the requirements, as they may from time to time be
amended, of the NYSDOH standards for sewage disposal for individual household systems.  Those design
requirements are found in Appendix 75-A of Part 75 of Title 10 of the New York Code of Rules and
Regulations (10 NYCRR).

2. Intermediate-sized Sewerage Systems
(a) Any wastewater treatment system for new commercial or institutional construction, as well as cluster housing

or other multi-home developments, shall be designed and built according to the requirements of this local law
and the requirements, as may be from time to time be amended, of the NYSDEC standards for sewage disposal
for intermediate-sized sewerage facilities. Those design requirements are found in NYSDEC manual “Design
Standards for Wastewater Treatment Works: Intermediate-sized Sewerage Facilities.”

Section 303 Design Standards for Wastewater Treatment Systems – Existing Systems

1. Individual Household Systems
(a) Any installation, construction, alteration, replacement, enlargement, extension, repair, or other modification of

an existing on-site individual household wastewater treatment system shall be designed and built according to
the requirements of this local law and the requirements, as they may from time to time be amended, of the
NYSDOH standards for sewage disposal for individual household systems.  Those design requirements are
found in Appendix 75-A of Part 75 of Title 10 of the New York Code of Rules and Regulations (10 NYCRR).

2. Intermediate-sized Sewerage Systems
(a) Any installation, construction, alteration, replacement, enlargement, extension, repair, or other modification of

an existing intermediate-sized sewerage system, shall be designed and built according to the requirements of
this local law and the requirements, as may be from time to time be amended, of the NYSDEC standards for
sewage disposal for intermediate-sized sewerage facilities. Those design requirements are found in NYSDEC
manual “Design Standards for Wastewater Treatment Works: Intermediate-sized Sewerage Facilities.” 

Section 304 Exemptions

1. Minor alterations to wastewater treatment systems shall not require a wastewater treatment permit provided such repairs
are made with like or similar materials so as to replace existing conditions in need of repair, and are done in a safe and
sanitary manner.  
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2. The design standards found in section 303 of this local law shall not apply to existing wastewater treatment systems legally
installed, repaired or approved by the authority having jurisdiction, prior to the date of adoption of this local law and after
the dates identified in Paragraphs a and b identified below, or those systems determined by the authority having
jurisdiction to be adequately functioning.

(a)  Individual Household Wastewater Treatment Systems legally installed or repaired prior to December 1, 1990.
(b)  Intermediate-sized Wastewater Treatment Systems legally installed or repaired prior to January 1, 1988.

Section 305 Site Limitations

1. On sites with topographic, physiographic or other limitations, the authority having jurisdiction shall utilize current
technology and design methods to remedy failed or improperly functioning systems, provided that applicable state
standards, to the greatest extent possible, are complied with. In considering site limitations, the authority having
jurisdiction shall take the following into consideration:
(a) Distance separations to drinking water supplies and watercourses;
 (b) The imminent health hazards resulting from a currently failed system;

(c) Existing lot line setbacks and area requirements as related to individual properties; and

(d) The extent to which the limitations are self-created.

Section 306 Maintenance and Protection

1. Wastewater treatment systems shall be maintained in good working order. There shall be no activities or conditions
permitted which would interfere with the proper operation of wastewater treatment systems. It is specifically prohibited to
construct or place buildings, to install paving, to plant trees or shrubs, to regrade or place fill, to allow crossing by
vehicles, to install above ground pools, or to install driveways or parking areas over sanitary disposal fields.

 Section 307 State or Other Agency Approvals

1. In addition to approvals required herein, a review and approval by the New York State Department of Health (NYSDOH)
or the New York State Department of Environmental Conservation (NYSDEC), if appropriate, shall be required for the
following conditions:
(a) Any realty subdivision as defined by Article 11, Title II of the NYS Public Health Law or Article 17, Title 15 of

the NYS Environmental Conservation Law;
(b) Any alternative system as defined by Appendix 75-A of Part 75 of Title 10 of the New York Code of Rules and

Regulations (10 NYCRR);
(c) Any facility required to be permitted by the NYSDOH; and
(d) Any on-site individual wastewater treatment system or other system with effluent in excess of 1,000 gallons per

day.

2. In addition to approvals required herein, wastewater treatment systems are subject to review and approval by the
Canandaigua Lake Watershed Inspector pursuant to New York State Public Health Law, Section 132.1 of Part 132 of Title
10 of the New York Code of Rules and Regulations (10 NYCRR).

Section 308 Use of Design Professionals  

1. The authority having jurisdiction shall have the right to require that the property owner retain the services of a design
professional to conduct site and soil appraisals (percolation tests and deep holes) and to design and certify that the
wastewater treatment system meets the requirements of this local law and the standards of applicable state laws.

2. The local governing body shall have the right to contract with the County Soil and Water Conservation District through its
Uniform Inspection Procedures Program for site and soil appraisals and inspections performed pursuant to section 501of
this local law. 

3. Wastewater treatment systems that are defined as an alternative system pursuant to 10 NYCRR Appendix 75-A shall be
certified by a design professional. 

Section 309 Access

1. The authority having jurisdiction shall be permitted by the property owner to make a physical inspection of the lands and
premises for which a wastewater treatment system permit or inspection has been requested, in order to determine that all of
the requirements of this local law have been complied with.

2. The authority having jurisdiction, upon complaint or show of cause, shall be permitted by the property owner to make a
physical inspection of the lands and premises for which a wastewater treatment system is believed to be a cause or
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potential cause of pollution, or health hazard. 

ARTICLE 4 REQUIREMENTS FOR NEW WASTEWATER TREATMENT SYSTEMS

Section 401 Application Material

1. Applications for wastewater treatment system permits shall be by the property owner or a duly authorized agent,
accompanied by the appropriate fee, to the authority having jurisdiction, which shall include the following information:

(a) The name, address and telephone number of the applicant;
(b) Specific location of the property on which the wastewater treatment system is located or proposed, including

the tax map number for said property;
(c) A sketch plan on a tape location map or survey map of the premises on which the wastewater treatment system

is located or proposed, showing the location of wells, springs and other sources of water supply, and the
location of all watercourses on the premises;

(d) Evidence to demonstrate that there is no public sewer available into which the sewage can be discharged or that
it is impractical to discharge sewage into a community sewerage system;

(e) Documentation of substantiating data relating to site conditions, percolation tests, deep hole data, and
topography of land; and

(f) The authority having jurisdiction may conduct such investigations, examinations, tests and site evaluations as it
deems necessary to verify information contained in the application.  

Section 402 Administrative Review

1. The authority having jurisdiction shall not issue a wastewater treatment system permit unless:
(a) All pertinent site data has been submitted, verified and certified as required by this local law; all permit fees

have been paid and that the wastewater treatment system complies with all specifications of state and local
laws.  

2. The authority having jurisdiction may disapprove an application if it is determined that any of the following requirements
have not been met:
(a) That the wastewater treatment system, as proposed, will not conform to the requirements of state and local

laws;
(b) That the applicant has failed to supply all the data necessary to make a determination as to whether or not such

wastewater treatment system conforms to state and local laws; and
(c) The applicant has failed to pay all necessary fees.  

3. When the authority having jurisdiction shall deny the application for a wastewater treatment permit, within seven (7)
working days after taking such action, the authority having jurisdiction shall furnish the applicant with a written notice of
denial setting forth in detail the reason for such action.

4. No Certificate of Occupancy shall be issued and no persons shall occupy any building unless the wastewater treatment
system has been approved in accordance with the provisions of this local law.

Section 403 Inspection Certifications

1. Installation of the wastewater treatment system shall be under the direct supervision of the authority having jurisdiction.
2. The applicant shall be prohibited from covering any component of the system without proper authorization. Any change of

construction approved by the authority having jurisdiction shall be noted on the original drawings before the system is
back filled. As built plans shall be provided to the authority having jurisdiction.

3. The authority having jurisdiction may, by written notice, order all work stopped on any wastewater treatment system,
which is in violation of this local law.

Section 404 Fees

1. The fees for any permit or inspection performed pursuant to this local law shall be determined from time to time by the
local governing body.

ARTICLE 5 REQUIREMENTS FOR EXISTING WASTEWATER TREATMENT SYSTEMS

Section 501 Circumstances Requiring Inspection of Existing Systems

1. The authority having jurisdiction shall conduct an on-site inspection of an existing wastewater treatment system as
follows:
(a) Prior to a change of use - The owner of the property shall arrange for a wastewater treatment system inspection

before any change of use is undertaken. The authority having jurisdiction shall determine whether the change
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represents an increased hydraulic loading to the system. In instances where a site plan approval, special use
permit, or variance is required the authority having jurisdiction shall incorporate the wastewater treatment
system inspection report into the review process of the appropriate Planning Board, Zoning Board of Appeals,
or Board of Appeals;

(b) Prior to a conveyance of real property - The owner of the property shall arrange for a wastewater treatment
system inspection prior to the conveyance of real property.  In addition, property owners may request a
wastewater treatment inspection for real estate transactions or other certifications to lending institutions,
purchase offer conditions of buyers of real property, or other requests, or investigations; and

(c) Expansion greater than fifty (50) percent - The owner of the property shall arrange for a wastewater treatment
system inspection as an integral part of the building permit application process. The authority having
jurisdiction shall determine whether expansion of the building or dwelling, including its use, represents an
increased hydraulic loading to the system. For the purpose of this local law an existing wastewater treatment
system shall be defined as an accessory structure and as such subject to regulation pursuant to Part 1230 of
Subchapter E, Conversions, Alterations, Additions and Repairs to Existing Buildings of the New York State
Uniform Fire Prevention and Building Code. 

Section 502 Inspection Procedure

1. All existing on-site wastewater treatment systems requiring an inspection pursuant to this local law shall be performed by
the authority having jurisdiction in accordance with the specifications established as follows:
(a) The septic tank, inspection ports, distribution boxes, or other distribution devices shall be uncovered and

accessible to the inspector. In the event any component of the system cannot be reasonably located, the
inspector shall so note on the inspection report;

(b) Sanitary disposal fields shall be staked out or otherwise identified by general area of location;
(c) At the discretion of the authority having jurisdiction, the septic tank shall be pumped at the expense of the

property owner, in order to ensure that the tank is not leaking, and that the inlet and outlet baffles are in place
and properly functioning;

(d) At the discretion of the authority having jurisdiction, drop and distribution boxes shall be checked for
blockages and function;

(e) The authority having jurisdiction shall visually inspect buildings on the property noting the number of
bedrooms, the layout and location of all water-using fixtures and plumbing, including but not limited to
faucets, sinks, toilets, drains, overflows, laundry equipment, floor drains, sump pumps, water softeners, and
related systems that may impose an improper or potential adverse hydraulic loading on the disposal field;

(f) Verify connection of all drains to an appropriate disposal system;
(g) All outside areas, to include nearby lawns, slopes, hillsides, ditches and watercourses, swales, and the shoreline

of ponds, lakes and wetlands shall be observed for above ground seepage and to note the quantity and general
quality of surface water where it occurs;

(h) Conduct dye testing, and other methods as may be necessary to determine system function.

Section 503 Report of Findings

1. Upon completion of the inspection, the authority having jurisdiction shall document all procedures and furnish the owner
with a report of findings.

2. The report of findings shall contain, at a minimum, the location, address, name of owner, representative present, dates of
testing/inspection, procedures used, observations and sketches showing fixture, drain and system layout to adequately
document the wastewater treatment system inspection.

 ARTICLE 6 COMPLIANCE AND REPORTING

Section 601 Deficiencies and Corrections

1. Upon discovery of a wastewater treatment system which is not adequately functioning or determined to have been illegally
installed, the authority having jurisdiction, shall immediately notify the property owner in writing of the failure or
unacceptable condition.  It shall be the responsibility of the property owner to forward notice of such report to other
involved or interested parties.  As part of the report, the authority having jurisdiction shall determine a course of corrective
action and establish a reasonable time frame for completion of necessary remedies.

2. Upon receipt of such notice the property owner shall be given thirty (30) days to obtain a wastewater treatment permit.
3. Remedy of a wastewater treatment system, which is not adequately functioning or determined to have been illegally

installed, shall require the property owner to submit an application for a wastewater treatment permit in accordance with
section 401 of this local law.
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ARTICLE 7 COMPLAINTS

Section 701 Notification

1. Complaints shall be made to the authority having jurisdiction with supporting information that a wastewater treatment
system may be deficient (i.e. - observed failure to ground water, surface water, or aboveground seepage, odor, or otherwise
creating a public nuisance).

2. Upon receipt of a bonafide complaint or upon personal observation of said wastewater treatment system, the authority
having jurisdiction shall notify the property owner and the inhabitants of said property in writing, within seven (7)
business days of receipt of the complaint or personal observation, that an inspection pursuant to section 502 of this local
law is required.  A copy of such notice shall be sent to the Clerk of the local governing body.

ARTICLE 8 ADMINISTRATIVE RELIEF

Section 801 Appeals

1. Appeals of any actions, omissions, decisions or rulings of the authority having jurisdiction shall be made to the Clerk of
the local governing body and must be instituted within (30) days of the act, omission, decision, or ruling from which relief
is sought.

2. Within thirty (30) days of receipt of a written appeal of an action, omission, decision, or ruling of the authority having
jurisdiction the local governing body, convening as the Local Board of Health, shall give notice of a public hearing to be
held on the appeal.

3. Within thirty (30) days of final adjournment of a public hearing, the local governing body shall affirm, modify or deny the
action, decision or ruling of the authority having jurisdiction or correct any omission, approve, or approve with conditions
or disapprove the appeal.

4. The decision of the local governing body shall be in writing and shall contain findings and the factual basis for each
finding from the record of the hearing, which shall support the decision of the local governing body. The local governing
body’s discretion in considering an appeal under this local law shall not extend to granting variances from this local law
but shall rather be limited to reviewing the authority having jurisdiction’s interpretation or applications of the terms
hereof.  Variances from the substantive requirements (e.g. septic tank sizes, setback distances, etc.) remain under the
jurisdiction of the NYSDOH and the NYSDEC.

ARTICLE 9 ENFORCEMENT

Section 901 Violation

1. In any instance where a wastewater treatment system is located, installed, constructed, altered, enlarged, or extended in
violation of this local law, or in any instance where this local law is otherwise violated, the local governing body may
maintain an action or proceeding in the name of the municipality in a court of competent jurisdiction to compel
compliance with the terms of this local law or to restrain by injunction, the violation of this local law.

Section 902 Alternative Remedies

1. Any violation or threatened violation of any of the provisions of this local law, in addition to other remedies herein
provided, the local governing body may institute any appropriate action or proceeding to prevent unlawful construction,
alteration, repair, or reconstruction, to restrain, correct or abate such violation to prevent the use of the wastewater
treatment system or to prevent any illegal act, conduct, business or use regarding such wastewater treatment system.

Section 903 Misrepresentation

1. Any permit or approval granted under this local law which is based upon or is granted in reliance upon any material
misrepresentation, or upon failure to make material fact or circumstances known, by or on behalf of an applicant, shall be
void.

Section 904 Penalties

1. Any person who violates any provision of this local law shall be subject to a fine not to exceed the sum of $250 or by
imprisonment of not more than seven (7) days, or both. Each week such violation continues after notification to the person
in violation shall constitute a separate violation. Such violation notice shall be served by certified mail, return receipt
requested, or by personal service.

ARTICLE 10 MISCELLANEOUS PROVISIONS
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Section 1001 Conflict of Law

1. In any case where a provision of this local law is found to be in conflict with a provision of any ordinance or local law, or
with a provision of any statute, rule, regulation, or order of the State of New York, the provision which established the
higher standard for the promotion of the health, welfare and safety of the citizens of the municipality shall prevail. In any
case where a provision of this local law is found to be in conflict with a provision of any other ordinance or local law
existing on the effective date of this local law, which established a lower standard for the promotion of the health, welfare
and safety of the citizens of the municipality, the provisions of this local law shall be deemed to prevail.

Section 1002 Severability

1. The provisions of this local law shall be several, and if any clause, sentence, paragraph, subdivision, section, or part of this
local law shall be judged by competent jurisdiction as being invalid, such judgment shall not affect, impair, or invalidate
the remainder thereof, but shall be confined to the part thereof directly involved in the controversy in which such judgment
shall have been rendered.

Section 1003 Savings Clause

1. The adoption of this local law shall not affect or impair any act done, offense committed or right accrued or acquired or
liability, penalty, forfeiture or punishment incurred prior to the time this local law takes effect.

Section 1004 Effective Date

1. This local law shall take effect immediately upon filing with the New York State Secretary of State pursuant to Article 3 of
Municipal Home Rule Law

Source: Ontario County Planning Department
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As part of its QUALITY CONTROL service the Environmental Division of the Cayuga County Health & Human
Services Department may revisit the site for verification of statements.

I.  GENERAL INFORMATION

A.  Property and System Information

1. Tax Map #: _______________-_________-_______________       Town/ Village:________________________________________

2.  Owner:______________________________________________________________________________________________________

3.  Property exact location:_________________________________________________________________________________________

4.  Owner’s 911 Mailing Address:________________________________________________________    Zip Code:________________

5.  Telephone:  Home:___________________________    Work:____________________________    Property:___________________

6.  Prior Owner: _________________________________________________________________________________________________

7.  Select one that best describes location of sewage disposal system:
      [] Borders MHWM of Owasco Lake or Little Sodus Bay.

[] Does not border Lake or Bay but is within 500 ft. of MHWH of Lake or Bay.
[] System located in Owasco Lake or Little Sodus Bay Watershed.
[] None of the above mentioned.

8.  Property Use:  [] Residence  [] Multiple Residence  [] Vacant  [] Commercial: Type______________________________________

[] Other - describe:_____________________________________________________________

9.  Does the Health Department have a construction or modification plan of the system on record?  [] yes  [] no

10.  SPEDES permit?  [] yes [] no  Date SPEDES permit expires________________

B.  System Information  (Mark All That Apply)

11.  Type of Wastewater System:
[] Septic Tank with Absorption Trenches    [] Septic Tank with Absorption Bed    [] Septic Tank with Seepage Pit (dry well)
[] Septic Tank with Sand Filter (effluent discharge to surface [] yes [] no)    [] Aerobic Septic Tank with Absorption Field
[] Seepage Pit (dry well) without Septic Tank)    [] Holding Tank    [] Privy    [] Commercial System    [] Unknown

12.  Septic/Holding tank size______________(gallons)   Date last pumped______________  By whom___________________________

13.  Absorption Field:
Number of laterals________________ Length of each lateral____________________
Total lateral length________________ Overall bed dimensions______________

14. Dry Wells/Seepage pits:  Number_______________________ Size of each_____________________

15. Pump  [] yes  [] no;    Dosing siphon  [] yes  [] no

Is pump or dosing siphon equipped with an alarm?  [] yes  [] no
Storage Capacity per pump cycle_________ (gallons)

Cayuga County Health & Human Services
Environmental Division

Elane Daly R.N., B.S.N.
Director

Eileen A. O’Connor P.E.
 Director of Environmental Health

       Inspection Type
              Routine   []
Property Transfer   []
            Refinance   []

Sewage Disposal System Site Assessment Inspection Document
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II.  OWNER INTERVIEW
A.   History  (Show Certification I.D. card to owner and inform owner that signature will be required)

16.  Date of system construction:____________________________   Year house was built:____________________________

17.  Date of any modifications to system_____________________________________

18.  Is the property used seasonally?  [] yes  [] no

19.  Is the property currently occupied?  [] yes  [] no

20.  How long has the property been currently occupied?________________________(days/months/years)

21.  Describe periods of maximum occupancy:_________________________________

22.  Average number of persons using the property_________________________

23.  Number of:
a.  Bedrooms (total # for multiple homes)_______    Bathrooms_______    Hot Tubs________
b.  Toilets________    Type:  [] Old Standard  [] New Standard  [] Water Saving  [] Other
c.  Sinks________    Faucet Type:  [] Old Standard  [] Water Saving  [] Other
d.  Showers/Tubs_____  Faucet Type:  [] Old Standard  [] Water Saving  [] Other
e.  Dishwashers_______       Garbage Disposal_______       Washing Machines_______
f   Water Softener/Treatment Equipment [] yes  [] no     Backwash Discharges into Septic System [] yes  [] no

24.  Has the septic system had any problems?
a.  Odors [] yes  [] no
b.  Slow draining plumbing [] yes  [] no
c.  Backing up of sewage into house [] yes  [] no
d . Surfacing of sewage [] yes  [] no
e.  Other, such as seasonal [] yes  [] no
f.  Describe any problens:___________________________________________________________________________________

25. If system has an Aerobic Tank, when was tank last serviced  __________(date) _______________(by whom)   [] not applicable

26. Is holding tank equipped with alarm or other device to detect leakage or overflow?  [] yes  [] no      [] not applicable

27. Does homeowner maintain log of holding tank or septic tank pump-out?  [] yes  [] no

28. Was log of holding tank or septic tank pump outs reviewed by inspector?  [] yes  [] no     [] not applicable

29. If system has holding tank, what is frequency of pumping (eg. weekly, monthly, etc.)?______________ [] not applicable

30. Are there any separate disposal systems (seepage pits/drywells) for the kitchen, second bath, laundry, etc.?  [] yes  [] no;
If yes, describe these drains and their location:

      ____________________________________________________________________________________________________________

      ____________________________________________________________________________________________________________

31. Are there any drainage pipes or storm drains on the property?  [] yes  [] no;  Are they private?  [] yes  [] no

32. What is your water supply;  [] Public  [] Lake  [] Well  [] Creek  [] Other____________________
Is the quantity of flow adequate?  [] yes  [] no

B.  Owner Verification of Interview

Notice:  In a written statement filed with the County, any person who knowingly makes a false statement which such person does not
believe to be true has committed a crime under the laws of the State of New York punishable as a Class A Misdemeanor
(PL Sec. 210.45).

I certify that to the best of my knowledge the information I have provided in this interview is correct.

Signature of Owner/Agent:____________________________________________________         Date:___________________
           (must be an adult)

Agents title_______________________________________________________
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III.  SITE INSPECTION
A.  Date and Review of System Plans

33. Date of Inspection:_________________________________   (If a three day test, enter all dates)

34. Did Inspector review construction or modification plans of system on file with the Health Department?   [] yes  [] no

B.  Interior Plumbing

35. Does all wastewater discharge to the septic system?   [] yes  [] no

C.  Sewage Disposal System

Provide comments and system/site sketch as described in the procedures guide.  
Use the designated “SYSTEM/SITE COMMENT AND SKETCH SHEET” attached to this form.

D.  General Information (enter the following information based on the inspection)

36. Evidence of system problems:
a.  Odors [] yes  [] no
b.  Saturated soils [] yes  [] no
c.  Lush vegetation [] yes  [] no
d.  Changes in vegetation [] yes  [] no
e.  Other [] yes  [] no

Describe:________________________________________________________________________________________________

37. Were all drainage pipes inspected for dye?   [] yes  [] no  [] N/A

38. Evidence of wastewater discharge to water course or ground surface:  [] yes  [] no

Describe:________________________________________________________________________________________________

39. Evidence of storm water ponding on system:  [] yes  [] no

Describe:________________________________________________________________________________________________

40. Evidence of storm water discharge to system:  [] yes  [] no

Describe:________________________________________________________________________________________________

41. Evidence of rock outcroppings:  [] yes  [] no

Describe:________________________________________________________________________________________________

42. Shortest distance from absorption area to (in feet):

a.  Lake or Bay (MHWM), stream, spring, pond, etc._________________

b.  Nearest Property Line__________________

c.  Nearest Well-including those on adjacent property________________

d.  Nearest Dwelling________________

e.  Elevation of Lake or Bay (i.e. Owasco Lake, Little Sodus Bay, Cross Lake, etc.) at the day of inspection_________(feet)

f.  Other pertinent features__________________________________________________________________________________

43. If the system has a pump:        [] not applicable
a.  Does the pump appear to operate properly?  [] yes  [] no
b.  Does the pump basin have any visible overflows?  [] yes  [] no
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E.  Dye Testing (inform owner regarding the quantity of water to be used)

44. Which fixtures were turned on:
a.  toilet [] yes  [] no
b.  bathtub/shower [] yes  [] no
c.  bathroom sink [] yes  [] no
d.  kitchen sink [] yes  [] no
e.  washing machine/utility sink [] yes  [] no

45. Where was the dye introduced:
a.  toilet [] yes  [] no
b.  bathtub/shower [] yes  [] no
c.  bathroom sink [] yes  [] no
d.  kitchen sink [] yes  [] no
e.  washing machine/utility sink [] yes  [] no

46. Volume of water entered into system (Calculations)
Calculate flow rate (e.g. gallons per minute), the time dye introduced and the fixtures turned on, and the time fixtures turned off.

a.  Routine Inspection: 20 gal/bedroom
flow rate_________     start time_______      stop time_______      total time_______      total volume________(gals)

b.  Property Transfer or Refinance Inspection (dwelling occupied for at least 15 consecutive days prior to test):
75 gal/bedroom; 150 gallons Minimum; (Requires Septic Tank Pump-Out Report)

flow rate_________     start time_______      stop time_______      total time_______      total volume________(gals)

c.  Property Transfer or Refinance Inspection (dwelling unoccupied):
150 gal/bedroom x 3 days; (Requires Septic Tank Pump-Out Report)

Day 1: flow rate__________    start time______      stop time_______      total time_______    volume________(gals)

Day 2: flow rate__________    start time______      stop time_______      total time_______    volume________(gals)

Day 3: flow rate__________    start time______      stop time_______      total time_______    volume________(gals)

   total volume________(gals)

47. Evidence of dye:  [] yes  [] no  Describe location:___________________________________________________________________

48. Date of re-visit:_______________ (remember you must re-visit if a holding tank)

49. Evidence of dye:  [] yes  [] no  Describe location:___________________________________________________________________

50. Does system pass inspection?  [] yes  [] no

F.  Drainage Pipe Discharge Testing          [] not applicable

For properties bordering the mean high water mark of Owasco Lake or Little Sodus Bay ONLY  Note:  Use additional sheets if
more than one drainage pipe.

51. Describe location, diameter, length of private drainage pipe(s) sampled:________________________________________________

      ______________________________________________________________________________________(also indicate on sketch)

52. Name of laboratory testing sample:_______________________________________________________________________________

53. Results of fecal coliform test:____________________________________________________________________________________

Date and time of sampling:_____________________________(attach Chain of Custody and Report from Lab)

54. Results of second fecal coliform test(s):___________________________________________________________________________
 

Date and time of sampling: _____________________________(attach Chain of Custody and Report from Lab)
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IV.  INSPECTOR INFORMATION _______________TOWN  TAXMAP #_____________________

A.  General Comments and /or Problems:________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

B.  Differences Between Information From Owner Interview, Health Department Records, And From Site Inspection.

      Findings_____________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

C.  Inspector’s Verification of Inspection

Notice:  In a written statement filed with the County, any person who knowingly makes a false statement which such person does not
believe to be true has committed a crime under the laws of The State of New York punishable as a Class A Misdemeanor
(PL Sec. 210.45).

CERTIFICATION STATEMENT

I certify that I have personally inspected the sewage disposal system at this address and that the information reported below is true,
and accurate and completed as of the time of inspection.  The inspection was based on my training and experience in the proper
function and maintenance of on-site sewage disposal systems.

Signature:______________________________________________________ Date:__________________________
(please sign)

Inspector:______________________________________________________       Certification No:____________________
(please print)

Disclaimer of Assessment:  Neither the Inspector nor the County warranty operation of the sewage disposal system described in this
assessment.

This report must be submitted to the Cayuga County Health Department within 30 business days of the site assessment.  The
inspector is required to notify the Cayuga County Health Department of a failed system within one business day of the site
assessment inspection.
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Cayuga County Onsite System Inspection Program

Aurelius

Total 729

% Failed 4%

% Seasonal 12%

% System <5 years 14%

System Type

6% Unknown

78% Absorption Field

9% Absorption Bed

4% Drywell Septic Tank

1% Holding Tank

<1% Drywell Only

1% Sand Filter

<1% Privy

Scipio (Within Cayuga Watershed)

Total 237

% Failed 6%

% Seasonal 4%

% System <5 years 13%

System Type

8% Unknown

82% Absorption Field

3% Absorption Bed
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4% Drywell Septic Tank

<1% Holding Tank

<1% Drywell Only

<1% Sand Filter

<1% Privy

Venice

Total 529

% Failed 4%

% Seasonal 7%

% System <5 years 14%

System Type

9% Unknown

71% Absorption Field

3% Absorption Bed

14% Drywell Septic Tank

1% Holding Tank

1% Drywell Only

<1% Sand Filter

<1% Privy

Fleming (Within Cayuga Watershed)

Total 306

% Failed 5%

% Seasonal 3%

% System <5 years 12%



N-26

System Type

10% Unknown

69% Absorption Field

15% Absorption Bed

5% Drywell Septic Tank

<1% Holding Tank

<1% Drywell Only

<1% Sand Filter

<1% Privy

Genoa

Total 876

% Failed 4%

% Seasonal 20%

% System <5 years 9%

System Type

4% Unknown

71% Absorption Field

4% Absorption Bed

10% Drywell Septic Tank

6% Holding Tank

2% Drywell Only

1% Sand Filter

<1% Privy

Springport (Not including properties within proposed sewer district)



N-27

Total 291

% Saw Dye 3%

% Seasonal 12%

% System <5 years 9%

System Type

2% Unknown Unknown

85% Absorption Field

4% Absorption Bed

4% Drywell Septic Tank

<1% Holding Tank

<1% Drywell Only

1% Sand Filter

<1% Privy

Source: Cayuga County Health and Human Services Department, February, 2000
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Use Home*A*Syst Program (for more information see
http://www.uwex.edu/homeasyst/) as a model for education and assessment of on-site
systems.  This includes the following:

• Develop funding source (see Appendix N - On-Site Wastewater Systems Funding)
• Acquire workbook, education materials, and homeowner survey material (for more

information see http://www.uwex.edu/homeasyst/).
• Use of interns for personal resident surveys (especially lakeshore) and book

distribution
• Have homeowners use Self Assessment (see Appendix N - Septic System

Assessment)
• Use Home*A*Syst Guide Chapter - Household Wastewater: Septic Systems and

Other Treatment Methods - with assistance in developing homeowner on-site
wastewater education.

• Run regular education workshops on Household Wastewater Systems
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Septic System Assessment

 Low Risk Medium Risk High Risk Your Risk

Depth to Water
Table

Over 20ft 10-20ft Less than 10ft ( ) low

( ) med

( ) high

Septic System
Capacity

Tank is designed to
handle more wastewater
than required, based on
the size of the home.

Capacity just meets load
requirements, but I watch
out for factors indicating
system overload.

The capacity of the system is not
known. Rooms, or water-using
appliances are added without
reexamining the capacity of the
system.

( ) low

( ) med

( ) high

Separation
Distance

Leachfield is at least 100
feet from any well or
surface water.

Leachfield is between 50
and 100 feet from a well or
surface water.

Leachfield is less than 50 feet
from a well or surface water.

( ) low

( ) med

( ) high

Maps and Records I keep a map and good
records of repairs and
maintenance.

The location of my tank
and date of last pumping
are known but not
recorded.

The location of my system is
unknown. I do not keep a record
of pumping and repairs.

( ) low

( ) med

( ) high

Tank Pumping
(including holding
tanks)

The septic tank is a
pumped every 3-5 years.

The holding tank is
pumped as needed.

The septic tank is pumped,
but not regularly.

The septic tank is not pumped.

The holding tank overflows or
leaks between pumpings.

( ) low

( ) med

( ) high

Source: Home*A*Syst
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EPA Catalogue of Practices

Through the Environmental Technology Initiative, EPA has compiled a series of fact
sheets describing innovative and alternative wastewater technology projects in both small
and large communities. These alternative technologies were funded through the agency’s
former Construction Grants Program.

The fact sheets were designed to be used as a preliminary process selection tool in
identifying an appropriate wastewater technology/practice for single-family residences,
clusters of homes, subdivisions, or communities. Two versions of fact sheets are
available for each technology: a four-page technical overview for engineers,
manufacturers, regulators, and other technical audiences and a two-page general
overview for elected officials and the public. Both fact sheets describe how the
technology works, its advantages and disadvantages, operation and maintenance, and
costs. The technical fact sheets also include design/process specifications, performance
characteristics, and application results in the form of case studies.

Technical and general fact sheets are available on the following technologies / practices:

• Ultraviolet Disinfection
• Chlorine Disinfection
• Ozone Disinfection
• Fine Bubble Aeration
• Trickling Filters: Achieving Nitrification
• Intermittent Sand Filters
• Recirculating Sand Filters
• Mound Systems
• Composting Toilet Systems
• Low-Pressure Pipe Systems
• Septage Management
• Evapotranspiration Systems
• Water Efficiency

Link to EPA On-Site/Decentralized Wastewater Systems web site
http://www.epa.gov/owm/decent

New York Catalogue of Practices.

Management practices are categorized as operational, or structural, depending on their
purpose, function and design. Operational practices involve changes in the management
or design of the system. Examples of operational practices include: public education on
materials that should not be disposed of in the system, conservation measures such as low
flow toilets that reduce water use, and guidelines for inspection and maintenance of the
system.
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Structural measures usually require engineering design. In the NY catalogue, the
structural practices generally describe a treatment system.

Conventional Systems. Design specifications for the following conventional systems are
included: absorption field system, gravelless absorption systems, deep and shallow
absorption trenches, cut and fill systems, absorption bed systems, and seepage pits. There
are slight differences in site requirements for depth of percolation test hole, minimum
depth of in-situ usable soil, minimum separation between the trench bottom and
groundwater, soil mottling, bedrock, or impermeable strata.

Septic tanks and standard absorption fields are the standard practice. Aerobic systems
(systems with a chamber where air is injected into the wastewater to promote aerobic
decomposition processes) can be used on sites where unsuitable soils or high
groundwater conditions have caused traditional systems to fail. This technology may also
be used on small lots. The liquid effluent from an aerobic system, which has lower
concentrations of suspended solids and oxygen-demanding material, is then discharged to
a standard absorption field. The maintenance requirements for an aerobic system are
much higher than for a standard septic tank, due to the motors, aerators and filters.
Gravelless absorption systems are also considered conventional systems. These can be
plastic or concrete chambers of various designs or large corrugated plastic pipes wrapped
in geotextile fabric. This design does not overcome site limitations, and is used in areas
where gravel is not economically available.

Deep absorption trenches are used in sites where a thick layer of impermeable soil
overlies more suitable soil. This conventional system is excavated through the
impermeable layer and backfilled with aggregate or coarse sand. Because of the depth of
discharge, there is less uptake of treated wastewater by site vegetation. In contrast,
shallow absorption systems (also considered conventional) are used on sites where there
is at least four feet but less than four feet of usable soil and/or separation to groundwater.
Cut and fill systems refer to standard absorption trench systems installed in sites where
impermeable soil overlays a permeable layer. While similar to deep absorption trenches,
these systems are considered to be more effective provided that the underlying soil is not
compacted during installation.

Seepage pits are considered the least preferred of the conventional treatment systems in
the NY catalogue. They may be adequate for treating very small flows on sites with
inadequate land resources for a standard absorption field.

Alternative Systems

There are three alternative systems listed in the NY catalogue. Raised systems are
conventional absorption trench systems constructed in permeable fill placed above the
ground surface. The leach field is constructed entirely in the fill. Use of this technology
can enable a properly functioning wastewater disposal system on a site that could not
meet horizontal or vertical separation distance to limiting conditions.
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Another alternative system is the elevated sand mound. A mound system is defined as a
pressure-dosed absorption system that is elevated above the original soil surface in a sand
fill. The system consists of a septic tank (or aerobic tank), dosing chamber, and the
elevated sand mound. Elevated sand mounds may be appropriate for sites with native
subsoils that do not transmit water or insufficient depth of permeable soil above limiting
conditions (high groundwater or porous bedrock). It is important to note that the elevated
sand mound is not acceptable within the watersheds of New York City’s water supply.

The third alternative system is the intermittent sand filter. This is a biological and
physical treatment process consisting of a filter bed of carefully graded media (commonly
sand). The surface of the bed is periodically dosed with wastewater from the septic tank.
Liquid passing through the sand filter is then discharged to a mound absorption system.
This system can achieve high levels of pollutant removal due to the double filtration of
the sand filter and the downstream mound. Best suited for large lots, the intermittent sand
filter can be installed where site constraints of shallow or slowly permeable soils limit
applicability of conventional systems. These systems will generally not be approved for
use within the watersheds of New York City’s water supply.

On-Site Wastewater Systems Funding

Clean Water State Revolving Fund. EPA provides over $1 billion of funding annually to
the States, who manage individual revolving loan funds for wastewater and other water
quality projects. These programs provide loans at low or zero interest, with repayment
periods of up to 20 years. Onsite and clustered wastewater systems are potentially eligible
for funding, and loans in some cases can be made directly to individual homeowners or
non-profit organizations through local banks. Loan funds can also be used in some cases
to fund the startup of an onsite management program, including obtaining permits,
payment of legal fees, and capital costs such as pumper trucks, monitoring equipment and
purchase of buildings. Terms and availability vary by State.

Non-Point Source Pollution Grants. Under Section 319 of the Clean Water Act, EPA
provides grants annually to States for controlling nonpoint sources of pollution, such as
agricultural runoff, mining activities and malfunctioning onsite septic systems. In States
where onsite systems have been identified as a significant source of non-point pollution,
the 319 funds may be used to construct, upgrade or repair onsite systems.

U.S.D.A. Rural Utilities Service. The Rural Utilities Service of the U.S. Department of
Agriculture (RUS) (for more information see http://www.rurdev.usda.gov/rus/index.html)
provides water and waste disposal loans and grants in rural areas and towns with 10,000
or fewer residents. Grants may be made for up to 75 percent of eligible project costs in
some cases, and RUS also guarantees water and waste disposal loans made by banks and
other institutions. RUS funds are available to public entities including special-purpose
districts and non-profit organizations. Decentralized wastewater systems are eligible for
funding, but must be owned and managed by the borrower/grantee.
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U.S. Department of Housing and Urban Development. This agency provides funds to the
States, who administer Community Development block grant (CDBG) programs. These
programs provide grants to communities for various purposes, including rehabilitation of
residential and non-residential structures, construction of public facilities, and
improvements to water and sewer facilities.



Appendix O
Hazardous Waste Management
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Household Hazardous Waste Collection Days in the Cayuga Lake Watershed - 1995 through 1999

Name Date Cost Part. Anti-
Freeze

Used
Oil

Aut
o
Bat

H
H
Bat

Latex
Paint

Oil
Paint Pesticide Fluor

Bulbs Asbes Other HHW Total
Drums Total HHW

          Solids Liq   Solid Liq  Liq Solid

    (gal) (gal) (no.)  (gal) (gal) (lbs) (gal) (lbs) (lbs) (lbs) (gal) (no.) (gal) (lbs)

Tioga 199
5 35,435 504  504 20  2,701 1,332  288  10 270 185 66 5,010 770

Cayuga 199
7 28,100 310 71  69 30

0  483 1,610 195   2,441 1,385 88 2,134 6,076

Tioga 199
7 27,114 339      1,177     1,685  27 1,177 1,685

Schuyler 199
7 9,939 89     440 165  220   680 165 16 990 680

Cayuga 199
9 50,000 480 240 340 137 60

0 650 620 1,900 480 20  3,100 2,100 190 4,430 9,045

Source: Household Hazardous Waste Report, 1988 through 1999 Program Review, NYSDEC, April 2000.
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 FACTS ON HOUSEHOLD HAZARDOUS WASTE

We like to think of our homes as our castles.  But most of us are not thinking of what's stashed
in the basement, garage or under the kitchen sink.  Take a look sometime.  Do you see old cans of
cleansers, paint, bug spray and used motor oil?  How long has it been since you used this stuff?  How
will you get rid of it?  Those types of waste contain hazardous substances which can pose risks to the
environment, wildlife and human health.  Hazardous substances have one or more special characteristics
which include:

The potential to cause
violent chemical reaction.

The potential to ignite.

The potential to be dangerously
corrosive.

The potential to be harmful to
human
health(toxic).

Every year in New York State, more than 100,000 tons of these household hazardous wastes
are emptied into trash cans.  They end up in landfills or incinerators, or may be dumped onto backyard
soil or into small streams.  Household hazardous wastes enter the environment from lawns, backyards,
sewers, landfills and incinerators.  When disposed improperly, those wastes can poison the air, soil,
water, birds, fish, mammals and even people and pets in the following ways:

< Once in the landfill, liquid waste and rainwater can seep down through layers of trash picking
up contaminants along the way.  This will cause leachate to be more difficult and expensive to
treat.

< Streams and lakes, as well as groundwater, can become polluted where rain, melting snow and
ice contact contaminated soil, sidewalks, streets and parking lots.  Storm sewers drain directly
into local waterways.

< Emissions from incinerators can contaminate air and the ash residues, which contain heavy
metals, also present disposal problems.



As residents of New York State, we bear the responsibility to dispose of our household
hazardous waste properly in order to protect and preserve the quality of our groundwater, streams and
lakes.  In the following pages, you will find instructions on how to SAFELY dispose of most of the
household waste chemicals you may have at home right now.  You will also learn how to REDUCE
your use of these products by buying or making alternatives so you'll have less to throw out in the
future.  Follow these steps and you will be making your home, your neighborhood and all of New York
State a cleaner, greener place to live.  It's easy and it's good for the earth!

GENERAL INFORMATION

WASTE REDUCTION

Ç Use non-hazardous alternative products and materials when possible.

Ç Only buy as much as you need when purchasing hazardous substances.

Ç If you can't use it up, give it to someone who can.  Schools and community groups may be
especially grateful for donations of paint.

SAFE STORAGE

Ç Keep the product in its original container.

Ç Never mix different chemical products.

Ç Wrap the waste in newspaper and place in two layers of plastic garbage bags.  Label the
outside of the bag.

Ç Store in an out-of the-way location, away from heat and children or pets.  Ignitable wastes
should be stored away from the house if possible.

It is always best to avoid disposing of hazardous household products, Try to buy only what you
need.   Look for less toxic alternatives.  Recycle when possible.  Give unused products to someone else
who can use them (unless the product is a pesticide which has been banned or restricted).

If you are left with a product which is unusable, banned, not recyclable, or which cannot be
given away, look on the label for disposal information.  Be aware, however, that older containers of
pesticides and other wastes may give instructions which are no longer appropriate.  In cases such as
these, or if the label gives insufficient information, you may need to store the waste until a household
hazardous waste collection program is held in your area.



Certain household hazardous wastes identified in the following pages can be safely dried out or
solidified.  Cat litter (clay type with no chemical additives), disposable diapers, vermiculite and other
products specifically designed for use with chemicals do not react with chemical wastes and may be
safely used as absorbants.  Air drying should always be done in a well-ventilated area away from
children and animals.

Explosive wastes usually cannot be handled through household hazardous waste collection
programs.  Explosives include not only ammunition, but certain chemicals, such as picric acid, ether,
and concentrated hydrogen peroxide (household strength is not explosive).  If you have any of these
wastes, contact your local police department for further information.

This information is provided only for individuals who need to dispose of wastes derived from
their residential use.  Disposal of wastes which are the result of any commercial or industrial activity
MUST comply with applicable hazardous waste regulations.

ACIDS AND BASES

Both acids and bases are corrosive materials and may cause damage upon contact with the
skin, eyes or respiratory system. They may also react violently if mixed with other substances, including
water.

Acids are corrosive materials commonly found in toilet bowl and drain
cleaners, swimming pool chemicals and a number of other home cleaning
products.  These are easily identifiable on ingredient labels because they
usually contain the word "acid." Bases are also corrosive, and may be found in
bleaches, oven and drain cleaners, disinfectants and other Household
products.  They may be listed on labels as lye, hydroxide, hypochlorite or a
variety of other terms.

ALTERNATIVES

i Keep drains clean by using strainers and keeping grease, hair and coffee grounds out of the
drain.  Flush drains weekly with boiling water or a cup of warm vinegar.  Use a plunger or
snake to free blockage.

i To clean the oven, sprinkle baking soda or salt on spills with water and scrub with a steel wool
pad.

i Scrub toilets with baking soda or borax.

i To polish metal, rub with a paste of baking soda and water; polish unlacquered brass, bronze
or copper with a solution of equal parts of vinegar, flour and salt.  Rinse and dry.



DISPOSAL

# If the acid or base is an ingredient in a useable consumer product, try to use it up or give it to
someone else who can use it.  Do not attempt to neutralize or treat the product yourself, as
large amounts of heat may be generated and you could be burned.  Never add water to an acid
or base to dilute it, as this practice is dangerous.  Acids and bases should be saved for a
household hazardous waste collection program.

AEROSOL CONTAINERS

Many hazardous materials, such as spray paints or degreasers, may be
packaged in aerosol containers.  This type of packaging can be dangerous
because aerosol containers may explode under heat or pressure, spreading the
hazardous contents and metal throughout the area.  Also, the tiny particle size
makes hazardous components easier to inhale and therefore more destructive.

ALTERNATIVES

i Use non-aerosol products, such as pump sprays.

i Keep indoor air clean-smelling by keeping an open box of baking soda in a room, or leaving a
dish of vinegar or vanilla in a room for about an hour, or simmer in a saucepan of water pieces
of orange, lemon or grapefruit to freshen air.

DISPOSAL

# Always try to use up the product or give it to someone else who can use it.  The empty
container can then be safely discarded with other household trash or recycled in some
communities.

# If you cannot use the product for its original purpose and the material that it contains is not
hazardous, you may be able to empty it by spraying it outdoors into an empty box or paper bag
and allowing the contents to dry.  This must be done very carefully in a well ventilated area
because the aerosol produce very small particles which may pose a significant health threat if
inhaled.

# If you cannot fully empty the aerosol container or if the materials it contains are hazardous,
store it until a household hazardous waste collection program is held in your area.



ANTIFREEZE & BRAKE FLUIDS

The primary component of new or used antifreeze is ethylene glycol, a
toxic substance.  Brake fluids are primarily propylene glycol, which is similar
to and should be handled the same way as antifreeze.  Pets and other animals
are highly susceptible to antifreeze poisoning because they enjoy its sweet

taste.  Therefore it is very important that antifreeze never be allowed to form puddles in the work area. 
Antifreeze can also contaminate surface waters when improperly disposed.

DISPOSAL

# Clean, used antifreeze may be used as a substitute for the water that would normally be used to
dilute the new antifreeze.  Also. when replacing hoses, the antifreeze should be captured and
reused.  These actions reduce the volume of antifreeze requiring disposal.

# Antifreeze can be recycled.  Check with a local garage, public works department or motor
vehicle salvage yard to see if you can recycle your antifreeze with theirs.

# Never dispose of antifreeze down a storm sewer or on the ground. 

# If you can not find a location to recycle your antifreeze and you are connected to a local
sewage treatment plant, call your local sewage treatment plant to see if they can adequately
handle this waste.  If so, small amounts of antifreeze may be safely poured down the sink or
toilet diluted with plenty of water (at least one gallon of water per pint of antifreeze).  

# If your waste water leads to a septic tank or cesspool rather than a sewer system, do not
dispose of your antifreeze this way.  It will damage both systems as well as harm the
groundwater.  You should ask a friend or relative whose home is connected to a sewer to
dispose of it for you, or save it for a household hazardous waste collection program.

AUTOMOTIVE BATTERIES

Automotive batteries, also known as lead acid batteries, contain
sulfuric acid and lead.  These components are highly toxic.  Lead can threaten
groundwater supplies, and acid can severely burn skin.  Store these batteries
in an out-of-the-way place.

DISPOSAL

# Lead acid batteries are recyclable, and the improper disposal of lead acid batteries is
prohibited by New York State Law. All lead acid batteries must be recycled or disposed at a



hazardous waste facility.  Retailers and distributors are required to accept two batteries per
person per month at no charge.  A $5.00 charge will be imposed if you buy a new battery and
do not return the old one.  Other garages or scrap metal dealers may also be willing to accept
batteries. Depending on the market price of lead, you may find that some dealers are willing to
pay you for your old battery.  Some landfills provide storage areas for used batteries, where
they are accumulated for eventual recycling.

HOUSEHOLD BATTERIES

There are many varieties of household batteries.  Small "button"
batteries, such as those used in cameras and hearing aids, may contain mercury,
silver or lithium. Common flashlight batteries, which are usually carbon zinc or
alkaline, may contain mercury if manufactured before 1992.  Rechargeable
batteries most often contain cadmium and nickel.  Each of these metal
components can pose health hazards.  For example, mercury is highly toxic
when inhaled, swallowed or absorbed through the skin.

DISPOSAL

# Several types of household batteries are recyclable, particularly small button batteries.  Some
towns collect batteries as a regular part of their source separation program and some electronic
stores and jewelers accept batteries for recycling.  Many household hazardous waste collection
programs also accept batteries.  If there is no collection program in your area, batteries should
be securely stored out of the reach of children or pets and away from heat.  Individual batteries
may be discarded with other household trash if no collection program is available.  You can
reduce the number of batteries requiring collection or disposal by using rechargeable batteries,
which last much longer than non-rechargeable types.

HOUSEHOLD CLEANERS & PERSONAL PRODUCTS

Household cleaners and personal products
include a very wide range of products found around
the home, with an equally wide range of
environmental and health risks.



ALTERNATIVES

i Clean windows with a soft rag or newspaper.  Use 1/4 cup of vinegar in 1 quart of water or try
1/4 cup rubbing alcohol in 1 quart of water (use 2 teaspoons detergent for heavy soil).  Spray it
on and wipe dry.

i Polish wood with a mixture of one tablespoon lemon oil and 1 quart mineral oil.  Spray it on
and rub in with cloth or just dip a cloth in olive, soybean or raw linseed oil.

i Clean porcelain using a nylon pad or net that has been rubbed with a cut lemon or dabbed with
baking soda paste or cream of tartar paste.

i For bathroom and oven cleaners, see the information for Acids and Bases.

DISPOSAL

# It is always best to use up the product according to directions.  If you can't use it, give it to
someone who can.  For products that must be disposed, check the label for instructions.

# Never mix household cleaners.  Bleach and ammonia. for example, react to form a deadly gas.

# If a product is normally flushed down the drain during use, as most cleaners and detergents are,
the product can usually be disposed by pouring., it down the drain slowly, with water running. 
Do not dispose of highly toxic or corrosive materials this way.   These materials should be
saved for a household hazardous waste collection day.

# Metal polishes, wood polishes and waxes, and other solvent-based cleaners should be used up
or safely stored for a household hazardous waste collection program.

# Mothballs are flammable and toxic.  Unusable mothballs should be safely stored until a
household hazardous waste program is held in your area.

# Avoid the use of septic tank cleaners or drain openers containing tetrachloroethylene, 1,1,1 -
trichloroethane or dichlorobenzene.  Any product that contain any halogenated hydrocarbon,
aromatic hydrocarbon, or halogenated phenol in an amount greater than one part per hundred
by weight are prohibited from sale and/or use in Nassau and Suffolk Counties (Long Island)
due to their potential to contaminate groundwater.  If you have any of these products, do not
use them up.  They should be saved for a household hazardous waste collection program.



# Most medications (except chemotherapy drugs) may be safely poured down the drain with
running water.  Large amounts of antibiotics may harm septic systems.  If in doubt, call your
doctor or pharmacist.

MERCURY

Mercury is commonly found in older thermometers and some batteries. This
substance is readily absorbed through the skin and is highly toxic. Mercury vapors
can also be toxic when inhaled.

DISPOSAL

# Mercury can be recycled. University laboratories often save mercury for recycling and may
accept small amounts to add to their own wastes. It may also be recycled (sometimes for a fee)
by commercial operations.  Mercury not recycled, should be saved for a household hazardous
waste collection program. When storing and transporting mercury, however, be very careful to
avoid any contact by keeping it well wrapped in a tightly sealed rigid container. Single mercury
batteries may be discarded with household trash if no battery or household hazardous waste
collection program is available.

MOTOR OIL & AUTOMOBILE PRODUCTS

Used motor oil may contain toxic metals and organic
compounds. Motor oil that is disposed on the ground or put into storm
sewers may seep into groundwater and may contaminate drinking
water supplies.

DISPOSAL

# Do not dispose of motor oil in the ground or sewers. New York State Law requires all service
stations that change oil for their customers and retailers who sell more than 1000 gallons of oil per
year to accept up to five gallons of used motor oil free of charge from members of the public
(unless their storage tanks are temporarily full). This service may not be limited to customers of
the establishment, so you may bring your oil to another station if the one you normally use is full.
Some landfills also have used oil storage facilities available for public use.

# Used motor oil can be recycled and service stations generally store used oil in tanks until it is
collected by a recycler. Motor oil that is brought in to a service station will be recycled or
otherwise handled properly. Your used motor oil can be easily transported by placing it in a clean
plastic milk carton or similar container.



# Service stations may also be able to accept transmission fluid, brake fluid, diesel fuel or kerosene.
Do not mix these products together or with your used motor oil.

# Gasoline is toxic and extremely flammable and should never be used as a cleaner. If small
amounts of impurities are present in leftover gasoline, they may be filtered out using a strainer or
coffee filter. Water may be eliminated by adding dry gas. It may then be diluted with fresh
gasoline and used as fuel. If the gasoline cannot be used, bring it to a service station or save it in a
proper gasoline storage container for a household hazardous waste collection program.

PAINT

Most paints in use today are either latex or oil-based. Oil-based paints,
including enamel, varnish and lacquer, contain solvents which can damage
groundwater supplies unless precautions are taken. Latex paint
manufactured before August 1990 may contain mercury, which may cause
nerve and kidney damage. Also, some older paints may contain high levels
of lead and can cause serious health problems if ingested directly or through
contamination of drinking water supplies.

ALTERNATIVES

i Mix up your own whitewash for some jobs. The following recipe is for wood, glass or metal
surfaces: Dissolve 15 pounds of salt or 5 pounds of dry calcium chloride in 5 gallons of water. In
a separate container soak 50 pounds of hydrated lime in 6 gallons of water. Combine the
mixtures, stir and thin with water until it is the consistency of whole milk. Yields 10 gallons and
proportions can be reduced.

DISPOSAL

# To avoid disposal problems, try to buy only as much paint as you need. When you have leftover
paint, try to use it up on a smaller project or give it away to someone else who can use it.
Community groups, theater groups or schools may be able to put your leftover paint to good use.
Latex paint which contains mercury should only be used outdoors.

# Some communities now recycle latex paint. If yours does, keep the paint well covered and
protected from freezing until the next collection day.

# Paints that are too old or in too small quantities to be reused should be disposed of properly.
Nonmercury-containing latex paint and small quantities (less than half full cans) of mercury-
containing latex or oil-based paint can be allowed to dry out and harden. This should be done
outdoors in an area with very good ventilation and away from children, animals or heat. This



process may be quickened by stirring the paint frequently, pouring the paint in layers into a
cardboard box, or "painting" old pieces of wood or other materials. Cans containing hardened
paint can then be disposed with other household trash, however, the lids should remain off. The
paint may also be solidified by pouring it over clay cat litter and letting it dry out.

# Half-full cans or more of mercury-containing latex or oil-base paint or any amounts of paint
containing lead should be saved for a household hazardous waste collection program. Different
colors of paint may be combined for easier storage, provided that the paints are of the same type
(latex or oil-based). Make sure that the label clearly states the type of paint inside.

# Artist paints often contain much higher levels of toxic metals than other paints and should not be
handled as ordinary paint. These paints should be saved for a collection program. Aerosol paints
must also receive special handling and should be saved for a collection program.

PESTICIDES

Pesticides are chemicals that are intended to kill unwanted insects, animals, plants
or microorganisms. These products may also be toxic to humans or pets. Many
pesticides are not biodegradable; they accumulate in the environment and could
eventually contaminate groundwater and food supplies. Pesticides include not only
commonly recognized insecticides and herbicides but also products such as wood
preservatives, flea products and some insect repellents.

DISPOSAL

# Many pesticides have been banned from use by both homeowners and licensed
applicators within New York State because they pose high risks to human health or to the
environment. Others are restricted to use by licensed applicators. These products should not be
used by citizens or carelessly thrown away, but should be saved for a household hazardous waste
collection program. If the pesticide is not banned or restricted, however, it is best to use the
product up according to label directions or give the product to someone else who can use it for
its intended purpose. Otherwise, it should be stored until a household hazardous waste collection
program is held in your area.

# To safely store pesticides, keep them in their original container, wrap them in newspaper and
place them inside a double layer of plastic garbage bags. Always keep them out of the reach of
children and away from heat and pets.

# Empty pesticide containers should be triple rinsed before being thrown away. The rinsewater
should be saved and used as a pesticide. The empty container should then be wrapped in
newspaper and discarded with household trash.



The following pesticides are banned or restricted in New York State and should not be used or
thrown away (as of November, 1998):

Restricted Use
(licensed applicators only)

Acrolein
Acrylonitrile
Aldicarb (Temik)*
Aluminum phosphide (Phostoxin)
Antu
Arsenic (inorganic compounds)*
Avitrol
Azodrin
Bidrin
Bomyl
Brodifacoun (Talon)
Bromadialone (Maki)
Bromethalin
Carbon disulfide
Carbofuran (Furadan)
Carbophenothoin (Trithion)
Chlorfenvinphos (Birlane)
Chlorophacinone (Rozol)
Chloropicrin
Chlorpyrifos
Cholecalciferol (Quintox)
Cyanides
Cyclohexamide (Actidione)
Daminozide (Alar)
Dasanit
Demeton (Systox)
Dinitrophenol
Dinoseb (DNBD or DNOSBP)
Dioxathion (Delnav)
Diphacinone
Di-Syston
DNOC
DNOCHP
Dyfonate
Endosulfan (Thiodan)
EPN
Ethion

Ethoprop (Mocap)
Famphur
Fenamiphos (Nemacur)
Fenthion (Baytex)
Formetanate hydrochloride (Carazol SP)
Fumarin
Guthion
Isofenphos (Oftanol, Amaze)
Lethane 384
Lindane*
Magnesium phosphide
Methiocarb (Mesurol)
Methomyl (Lannate)
Methyl bromide
Methyl parathion
Mexacarbate (Zectran)
Monitor
Nicotine alkaloid
Nicotine salts
Oxamyl (Vydate)*
Paraquat
Parathion
Pentachlorophenol
Permethrin
Phorate (Thimet)
Phosdrin
Phosphamidon
Phosphorus (white or yellow)
Pival
PMP, Valone
Randox
Schradan (OMPA)
Sodium fluoroacetate*
Strychnine and its salts
Sulfotepp
Sulfuryl floride (Vikane)
Supracide
Terbufos (Counter)
TEPP
Tributyltin



Vapona (dichlorvos, DDVP)
Warfarin
Zinc Phosphide
Zinophos

Banned
Aldrin
Bandane
BHC (benzene hexachloride)
Chlordane
DBCP (dibromochloropropane)
DDD, TDE
DDT
Dieldrin

Endrin
Heptachlor
Mercury compounds
Selenites and selenates
Silvex (2,4,5-TP)
Strobane
2, 4, 5-T 
Thallium
Toxaphene

* Use restricted to limited purposes

THINNERS, STRIPPERS & OTHER SOLVENTS

Solvents may cause serious health effects if they come into contact with the skin or eyes or are
inhaled. Excessive solvent exposure can cause a wide range of symptoms, many quite serious. The
most damaging are the halogenated solvents, which are often found in paint strippers, spot removers
and degreasers.

USING SOLVENTS SAFELY

i Read labels carefully.

i Use gloves, goggles and respiratory mask when appropriate.

i Never smoke when using solvents and never use them near fires.

i Use excellent ventilation and work outside when possible. Don't use solvents on hot, muggy days.

i Use water-based products where possible - they require less cleanup and less solvent.

i Never eat or drink where solvents are being used - fumes can be absorbed by food or utensils
and you may accidentally ingest them.

DISPOSAL

# Most solvents are recyclable, although this is not always practical to do at home. Always try to
use up the product in its intended manner. Paint thinners that have paint mixed into them can be
reused by capping the container tightly and allowing the paint to settle to the bottom of the



container (this process may take several months for large volumes). The clean solvent may then
be poured off the top and reused and the sludge that is left can be allowed to dry out (preferably
outdoors) and then discarded. Paint thinners can also be used up by mixing them into oil-based
paints or can be reused after filtering them through a coffee filter.

# Solvents which contain chlor-, chloro-, or a similar phrase in their chemical name are chlorinated,
which is one type of halogenated solvent. Other types may include such phrases as fluoro-,
bromo-, or variations of these. These halogenated solvents should be handled carefully.

# Waste solvents should be stored until a household hazardous waste collection program is held in
your area. If the solvents must be disposed immediately, then very small amounts (less than one
cup) of nonhalogenated solvents can be evaporated by mixing the solvent with an absorbant and
leaving the solvent mixture outdoors. When the absorbant is fully dried, it should be wrapped in a
plastic bag and placed with other trash. This should be done carefully so that children or animals
cannot come into contact with the chemical. Always ensure proper ventilation when evaporating
solvents.

WOOD PRESERVATIVES

Wood preservatives are generally a combination of a solvent and a pesticide. These mixtures are
highly toxic and must be handled very carefully. Pentachlorophenol and creosote should only be used
by individuals who have had training in their safe use. Finally, wood that has been treated with any of
these products should never be used as firewood since toxic air contaminants could be emitted during
burning.

ALTERNATIVES

i Use wood that is naturally weather and insect resistant such as cedar, honey locust or oak.  As an
alternative, use plastic lumber.

i Employ construction techniques that protect wood from dampness or insects

DISPOSAL

# Wood preservatives that do not contain creosote or pentachlorophenol should be used up. If you
can't use them, give them to someone who can. Leftover creosote, pentachlorophenol or other
unusable products should be left in their original containers, placed in a double plastic bag, stored
out-of-the-way and saved for a household hazardous waste collection program. If there is no
such program held in your area, then very small quantities (less than one cup) of wood
preservatives other than pentachlorophenol or creosote may be solidified with clay cat litter and
discarded with your household trash.



MISCELLANEOUS CHEMICALS

PHOTOGRAPHIC CHEMICALS may contain a number of toxic or corrosive ingredients and
should be handled very carefully. Photographic chemicals that contain silver, such as photographic fixer
solutions, can be reclaimed. Ask a local photographer or photo finishing lab if they can recycle your
wastes. Otherwise, the chemicals are best brought to a household hazardous waste collection program.
Small amounts (less than one pint) of photographic chemicals may be poured down the drain, if
necessary, provided that they do not contain silver, hexavalent chromium or ferrocyanide.

SWIMMING POOL CHEMICALS contain chlorine, acids, or calcium
hypochlorite an oxidizer). These materials are corrosive and may cause burns or
injury on contact or if swallowed or inhaled. They may also pose a fire hazard.
They should be stored carefully, away from any source of heat or spark, and
saved for a household hazardous waste collection program.

SMOKE DETECTORS may be either photoelectric or
ionizing. The ionizing variety is radioactive and may pose hazards to human health
if large quantities are accumulated. However, single detectors may be safely
discarded with household trash.  Some smoke detectors can be returned to the
manufacturer.  Check the package of the new smoke detector to see if they offer a
return service.

TRANSFORMERS & FLUORESCENT LIGHTS manufactured before 1978 may contain
polychlorinated biphenyls (PCBs). These materials are highly toxic and should be safely stored until
they can be taken to a household hazardous waste collection program. Fluorescent light bulbs may also
contain mercury, and should be brought to a recycling program or a household hazardous waste
collection if one is available in your area.

ASBESTOS has been shown to be dangerous when inhaled. If your home contains asbestos products,
do not attempt to remove them yourself. Improperly removing asbestos may be more dangerous to
your health than leaving it undisturbed. If the asbestos is encased or appears to be in a solid mass (not
easily crushed), then it may not pose any significant health hazards. If you have any questions regarding
asbestos removal, you should consult your local Health Department or a
professional asbestos contractor.

GAS CYLINDERS can often be refilled and many retailers will accept used gas
cylinders. Cylinders which are completely empty and have the valve removed
may be recycled.



FOR FURTHER INFORMATION

Write or call your NYSDEC Regional Office (see the regional map below) or contact the
NYSDEC Division of Solid & Hazardous Materials at 518-457-7337.

FOR INFORMATION ON HOUSEHOLD HAZARDOUS WASTE COLLECTION
PROGRAMS IN YOUR AREA

Contact your local Department of Public Works or Solid Waste Management Authority.

REGIONAL OFFICES

Region 1 Nassau and Suffolk Counties (631) 444-0354
Region 2 Brooklyn, Bronx, Manhattan, Queens and Staten Island (718) 482-4900

Region 3 Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster and Westchester Counties (914)
256-3000

Region 4 Albany, Columbia, Delaware, Greene, Montgomery, Otsego, Rensselaer, Schenectady,
and Schoharie Counties (518) 357-2234

Region 5 Clinton, Essex, Franklin, Fulton, Hamilton, Saratoga, Warren and Washington Counties
(518) 897-1200

Region 6 Herkimer, Jefferson, Lewis, Oneida and St. Lawrence Counties (315) 785-2239
Region 7 Broome, Cayuga, Chenango, Cortland, Madison, Onondaga, Oswego, Tioga and

Tompkins Counties (315) 426-7400
Region 8 Chemung, Genesee, Livingston, Monroe, Ontario, Orleans, Seneca, Schuyler, Steuben,

Wayne, and Yates Counties (716) 226-2466
Region 9 Allegany, Cattaraugus, Chautauqua, Erie, Niagara and Wyoming Counties 

(716) 851-7000



New York State Department of Environmental Conservation
Division of Solid and Hazardous Materials
Bureau of Waste Reduction and Recycling

HOUSEHOLD HAZARDOUS WASTE 
DISPOSAL and ALTERNATIVES 

CHART

U - Use up according to label directions       

T - Wrap and discard with other household trash
P - Pour down drain slowly with plenty of water
S - Save for a household hazardous waste collection program

D - Dry out and then discard with other household trash
R - Take to a Recycling center

PRODUCT DISPOSAL ALTERNATIVES

Cleaners 

general purpose liquid U   P vinegar or lemon juice diluted with water; or
three tablespoons washing soda in 1 quart water

scouring powder U   T baking soda, salt, or borax

metal polishes U   S use baking soda paste

furniture polish U   S dip cloth in olive, soybean, or raw linseed oil; or
mix 2 tablespoons olive oil with 
1 tablespoon vinegar and slowly stir into 
1 quart water

rug cleaners U   S sprinkle baking soda on rug then vacuum; use
club soda on stains

KEY TO DISPOSAL CODES



spot removers U   S clean spill quickly with club soda, or use baking
soda paste on stains

toilet bowl cleaner U   P flat cola, borax, or baking soda

oven cleaner U   S wipe up spills quickly; wash with baking soda
using a scrubber; or sprinkle with baking soda or
salt, let sit, and then rinse

Home Maintenance

latex paint U   D use whitewash or milk paint

oil-based paint U   S use latex paint when possible

paint thinner U   S let paint settle out and then reuse

glues/adhesives U   D   S use white or yellow glue; let glue dry out if it is
water based; save if solvent based

drain opener U   S   P prevent problems by using strainer and flushing
pipes weekly with boiling water; use a plunger or
snake; and put 1/2 cup each vinegar and baking
soda down the drain, flushing 15 minutes later

air freshener U   T use flowers, herbs, or potpourri; place vinegar or
vanilla in an open dish; or clean the source of the
odor with baking soda

degreasers U   S detergents

paint stripper U   S sand or scrape paint

Auto Repair

motor oil R none

antifreeze R   P none

gasoline S none; do not use as a cleaner

vehicle batteries R none

carburetor cleaner S none

Pesticides

bug sprays/insecticides U*  S handpick or trap pests; keep household clean
and food covered; caulk or seal entryways



weed killer U*  S maintain a healthy lawn by adjusting the pH to
6.5, mowing high with a sharp blade, and
watering deeply when the soil is too dry

flea killers U*  S use a flea comb, vacuum often, and wash pets
bedding

wood preservatives U*  S use wood that is naturally resistant (cedar, honey
locust, oak) and protect from dampness and
insects; look for recycled plastic lumber

disinfectant U*  S   P borax or pine oil with soap

insect repellant U*  S don’t wear scented products outdoors; and burn
citronella candles, punk, or incense

Hobby/Miscellaneous

photographic chemicals U   S   P none

artist paints U   S use water-based products whenever possible

swimming pool chemicals U   S   P none

household batteries R   S   T use rechargeable batteries

aerosols T   S use pump or liquid; if not hazardous, wrap it up
and discard with other household trash; save for
a household hazardous waste collection program
if it contains hazardous materials

mothballs U   S keep garments clean; wrap in linen or seal in
paper packages or cardboard boxes; use cedar
chips; kill eggs by running dry garment through a
warm dryer

ALWAYS READ ALL PRODUCT LABELS CAREFULLY!

* - Do Not Use Up Pesticide Products Which Have Been Banned or Restricted

Disposal recommendations are listed in order of preference.  This chart only provides a small example
of the known substitutes, not all are completely non-toxic.  Use all hazardous products with care. 
Many of the possible alternatives listed in this chart have been taken from Household Hazards: A
Guide to Detoxifying Your Home, published by the League of Woman Voters of Albany County,
New York.



ToxicityCorrosivity Ignitability Reactivity

Household Hazardous Waste

AUTOMOTIVE PRODUCT DISPOSAL

Automotive Products that may be harmful include:

Used motor oil • Brake fluids • Antifreeze • 
Gasoline and diesel fuels • Batteries • Car waxes with solvents •

Carburetor cleaners •

What To Do with Leftover Automotive Products

•Save them for future use, or give them to someone who can use them.

•Take used motor oil to a recycling facility, service station or retailer.  State law requires service
stations or retailers that sell more than 1,000 gallons a year of oil, to accept, free of charge, up to
five gallons of used motor oil per person, per day.  If a service station or retailer refuses your oil,
contact your DEC regional office.

•Take used car batteries to retailers that sell new batteries.  State law requires retailers to accept,
free of charge, up to two used batteries per person, per month for recycling.

•Never mix automotive products, or pour them into storm drains, septic systems, or on the
ground.

•Call your local sewage treatment plant to ask if you can flush small amounts of antifreeze down
the drain.

•Save leftover materials for a household hazardous waste collection program.

Always read the label for safety precautions, 
even if you are familiar with the product.

Remember improper disposal of these products 
can harm the environment.



ALWAYS CONSULT THE PRODUCT LABEL

Labels provide information about proper use and alert you if the product is potentially
hazardous.

Look for:
T Signal words - 

DANGER, POISON, WARNING or CAUTION.

T Statements of hazards - 
“Flammable,” “Vapor harmful,” “Harmful or fatal if swallowed.”

T Precautionary statements -
 “Keep out of reach of children,” “Use only in well-ventilated areas,” “Do not mix
with chlorine-type bleaches or other chemicals.”

Store Household Hazardous Waste Properly and Safely Before Disposal

G Keep the product in its original container with the label intact.

G Place leaking containers in larger, leak-proof containers clearly labeled with the contents.

G Store products out of reach of children and pets, away from heat, and away from the
house, if possible.

G Store liquid flammables in their original containers or UL-approved metal safety cans,
available from hardware stores.

G Reduce disposal problems by using smaller amounts of hazardous substances, or by
substituting less hazardous substances where possible.

FOR MORE INFORMATION on household hazardous waste, contact:

NYS Department of Environmental Conservation
Bureau of Waste Reduction & Recycling
Division of Solid & Hazardous Materials
50 Wolf Road, Albany, NY  12233-7253
Tel:  (518) 457-7337

Note:  The information on this card applies only to home-generated wastes.  
Businesses and organizations must comply with all applicable state and 

federal hazardous waste regulations.
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Household Hazardous Waste

CLEANING & MAINTENANCE PRODUCT DISPOSAL

Common household cleaning & maintenance products containing hazardous substances include:

•Kitchen & bathroom surface cleaner • Oven cleaners • Drain
openers • Disinfectants • Bleach • Carpet deodorizers • Polishes &

Waxes • Air fresheners • Ammonia • Adhesives •

Some of these products can be:

Corrosive:  can destroy metal and burn skin;
Flammable:  can easily catch fire when ignited;
Reactive:  may react violently by bubbling, foaming, or releasing heat when exposed to air or
water;
Toxic:  can harm or kill living organisms.

What to do with Leftover Cleaning & Maintenance Products

•Save them for future use, or give them to someone who can use them.

•Some chemicals, such as tub and tile cleaners, are diluted with water during use.  You can
dispose of small amounts by flushing them down the drain with plenty of water.

•Never mix cleaning or maintenance products together, never pour them on the ground, or into
storm drains or streams.

•Save leftover materials for a household hazardous waste collection program.

Always read the label for safety precautions, 
even if you are familiar with the product.

Remember improper disposal of these products 
can harm the environment.



ALWAYS CONSULT THE PRODUCT LABEL

Labels provide information about proper use and alert you if the product is potentially
hazardous.

Look for:
T Signal words - 

DANGER, POISON, WARNING or CAUTION.

T Statements of hazards - 
“Flammable,” “Vapor harmful,” “Harmful or fatal if swallowed.”

T Precautionary statements -
 “Keep out of reach of children,” “Use only in well-ventilated areas,” “Do not mix
with chlorine-type bleaches or other chemicals.”

Store Household Hazardous Waste Properly and Safely Before Disposal

G Keep the product in its original container with the label intact.

G Place leaking containers in larger, leak-proof containers clearly labeled with the contents.

G Store products out of reach of children and pets, away from heat, and away from the
house, if possible.

G Store liquid flammables in their original containers or UL-approved metal safety cans,
available from hardware stores.

G Reduce disposal problems by using smaller amounts of hazardous substances, or by
substituting less hazardous substances where possible.

FOR MORE INFORMATION on household hazardous waste, contact:

NYS Department of Environmental Conservation
Division of Solid & Hazardous Materials
Bureau of Waste Reduction & Recycling
50 Wolf Road, Albany, NY  12233-7253
Tel:  (518) 457-7337

Note:  The information on this card applies only to home-generated wastes.  
Businesses and organizations must comply with all applicable state and 

federal hazardous waste regulations.
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PAINT DISPOSAL

Paints commonly used in households:

Water-based: latex - least harmful, may contain mercury;
Oil-based: enamel, lacquer, shellac and varnish - 

contains solvents;
Hobby or artist: coloring paints - may contain solvents or 

heavy metals;
Aerosols: spray paints - contain solvents and propellants.

What You Should Do with Leftover Paints

UUse them up or give them to someone who can.

UDry unwanted latex and small amounts (less than one-half gallon) of oil based paints outdoors,
away from children and animals and discard with household trash. Remove paint can lids so
trash removers can see that the cans are empty or the paint is dry.  

UIf the paint cans are empty, call your recycler to see if the empty cans can be recycled.

Always read the label for safety precautions, even if you are
familiar with the product. 

Remember, improper disposal of these products can harm the
environment!



ALWAYS CONSULT THE PRODUCT LABEL

Labels provide information about proper use and alert you if the product is potentially
hazardous.

Look for:
T Signal words - 

DANGER, POISON, WARNING or CAUTION.

T Statements of hazards - 
“Flammable,” “Vapor harmful,” “Harmful or fatal if swallowed.”

T Precautionary statements -
 “Keep out of reach of children,” “Use only in well-ventilated areas,” “Do not mix
with chlorine-type bleaches or other chemicals.”

Store Household Hazardous Waste Properly and Safely Before Disposal

G Keep the product in its original container with the label intact.

G Place leaking containers in larger, leak-proof containers clearly labeled with the contents.

G Store products out of reach of children and pets, away from heat, and away from the
house, if possible.

G Store liquid flammables in their original containers or UL-approved metal safety cans,
available from hardware stores.

G Reduce disposal problems by using smaller amounts of hazardous substances, or by
substituting less hazardous substances where possible.

FOR MORE INFORMATION on household hazardous waste, contact:

NYS Department of Environmental Conservation
Bureau of Waste Reduction & Recycling
Division of Solid & Hazardous Materials
50 Wolf Road, Albany, NY  12233-7253
Tel:  (518) 457-7337

Note:  The information on this card applies only to home-generated wastes.  Businesses and
organizations must comply with all applicable state and federal hazardous waste regulations.
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PESTICIDE DISPOSAL

Pesticides are chemicals that kill pests, including animals, plants, molds and insects.  These are
examples of household pesticides:

Insect sprays • Flea products • Mothballs • Rodent poisons • Weed
killers • Wood preservatives •

TNEVER dump unwanted pesticides down the sink or toilet, into storm drains, 
streams, or on the ground.

TNEVER use treated wood as firewood.

What To Do with Leftover Pesticides

•Save them for future use, or give them to someone who can use them, unless they are banned or
restricted.

•When using up a pesticide that requires dilution, triple-rinse the container, and use the rinse
water to dilute the last batch.

•Drain all containers used to mix or store pesticides for at least 30 seconds.

•Discard clean, empty pesticide containers (including aerosols) in the household trash.

•Save all leftover pesticides for a household hazardous waste collection program.

Always read the label for safety precautions, 
even if you are familiar with the product.

Remember improper disposal of these products 
can harm the environment.



ALWAYS CONSULT THE PRODUCT LABEL

Labels provide information about proper use and alert you if the product is potentially
hazardous.

Look for:
T Signal words - 

DANGER, POISON, WARNING or CAUTION.

T Statements of hazards - 
“Flammable,” “Vapor harmful,” “Harmful or fatal if swallowed.”

T Precautionary statements -
 “Keep out of reach of children,” “Use only in well-ventilated areas,” “Do not mix
with chlorine-type bleaches or other chemicals.”

Store Household Hazardous Waste Properly and Safely Before Disposal

G Keep the product in its original container with the label intact.

G Place leaking containers in larger, leak-proof containers clearly labeled with the contents.

G Store products out of reach of children and pets, away from heat, and away from the
house, if possible.

G Store liquid flammables in their original containers or UL-approved metal safety cans,
available from hardware stores.

G Reduce disposal problems by using smaller amounts of hazardous substances, or by
substituting less hazardous substances where possible.

FOR MORE INFORMATION on household hazardous waste, contact:

NYS Department of Environmental Conservation
Bureau of Waste Reduction & Recycling
Division of Solid & Hazardous Materials
50 Wolf Road, Albany, NY  12233-7253
Tel:  (518) 457-7337

Note:  The information on this card applies only to home-generated wastes.  Businesses and
organizations must comply with all applicable state and federal hazardous waste regulations.
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SOLVENT DISPOSAL

Common household products that contain solvents include:

Paint thinners • Nail polish remover • Paint and varnish strippers •
Spot removers and degreasers • Polishes • 

Septic tank cleaners •

Solvents can be toxic and/or flammable.  Solvents or solvent fumes can harm skin, eyes and
lungs.  Halogenated solvents, those with chemical names such as chloro-, flouro- & bromo-, can
cause the most serious health effects.  Some solvents may also cause serious environmental
hazards.

What To Do with Leftover Solvents

•Save them for future use, or give them to someone who can use them.

•Reuse paint thinner, mineral spirits and turpentine.  Tightly cap the container and let the paint
sludge settle - several months may be needed for large amounts.  Pour off the clean solvent and
reuse.  You can also remove paint sludge with coffee filters.  Dry collected sludge outdoors and
discard with household trash.

•Mix small amounts (less than one cup) of leftover non-halogenated solvents with an absorbent
such as clay cat litter (no additives) and dry the mixture outdoors.  Wrap dried absorbent in a
plastic bag and discard with household trash.

•Save leftover materials for a household hazardous waste collection program.

Always read the label for safety precautions, 
even if you are familiar with the product.

Remember, improper disposal of these products 
can harm the environment.



ALWAYS CONSULT THE PRODUCT LABEL

Labels provide information about proper use and alert you if the product is potentially
hazardous.

Look for:
T Signal words - 

DANGER, POISON, WARNING or CAUTION.

T Statements of hazards - 
“Flammable,” “Vapor harmful,” “Harmful or fatal if swallowed.”

T Precautionary statements -
 “Keep out of reach of children,” “Use only in well-ventilated areas,” “Do not mix
with chlorine-type bleaches or other chemicals.”

Store Household Hazardous Waste Properly and Safely Before Disposal

G Keep the product in its original container with the label intact.

G Place leaking containers in larger, leak-proof containers clearly labeled with the contents.

G Store products out of reach of children and pets, away from heat, and away from the
house, if possible.

G Store liquid flammables in their original containers or UL-approved metal safety cans,
available from hardware stores.

G Reduce disposal problems by using smaller amounts of hazardous substances, or by
substituting less hazardous substances where possible.

FOR MORE INFORMATION on household hazardous waste, contact:

NYS Department of Environmental Conservation
Bureau of Waste Reduction & Recycling
Division of Solid & Hazardous Materials
50 Wolf Road, Albany, NY  12233-7253
Tel:  (518) 457-7337

Note:  The information on this card applies only to home-generated wastes.  
Businesses and organizations must comply with all applicable state and 

federal hazardous waste regulations.
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Major Federal Regulations Effecting Nonpoint Source Pollution

Clean Water Act

The Clean Water Act (CWA) (for more information see
http://www.epa.gov/region5/defs/html/caa.htm) was passed in 1972 and signaled the
creation of federal legislation to protect and restore the biological, chemical, and physical
properties of the nation’s water. This protection was to be achieved though legislation
requiring a permit for the discharge of pollutants, the encouragement of best management
practices to control pollution, and funding for the construction of sewage and wastewater
treatment plants and facilities. The act was amended five years later and placed more
stringent controls on the discharge of toxic materials and allowed states to assume
responsibility over federal clean water programs.

The primary focus of the CWA and the 1977 amendments was the prevention of pollution
discharges from point sources. In 1987 the act was again amended, this time to focus on
nonpoint sources of pollution (NPS). The Section 319 Nonpoint Source Management
Program was enacted to aid states, territories and tribal lands in reducing NPS. This is
accomplished through technical and financial assistance, training, education, and the
monitoring of projects aimed at curbing NPS. In addition, the EPA has requested that
funding provided under section 106 of the act for water quality program assistance grants
be used by states, territories, and tribal lands for the inclusion and development of
programs that reduce NPS. In 1996, Section 319 funding was used in place of Clean
Lakes Program (Section 314 Federal Water Pollution Control Act) funding to provide
technical and financial assistance for restoring public lakes.

Stormwater and Erosion Control

Phase I of the USEPA's Storm Water Program (for more information see
http://www.epa.gov/owm/sw/index.htm) was promulgated in 1990 under the CWA.
Phase I relies on National Pollution Discharge Elimination System (NPDES) (for more
information see http://www.epa.gov/owm/sw/index.htm#program) permit coverage to
address storm water runoff from: (1) "medium" and "large" municipal separate storm
water systems (MS4s) generally serving populations of 100,000 or greater, (2)
construction activity disturbing 5 acres of land or greater, and (3) ten categories of
industrial activity. In NYS NPDES permitting is under the purview of the NYSDEC,
which issues a State Pollution Discharge Elimination System (SPDES) permit (for more
information see Appendix I - Stormwater Management Regulations).

The Storm Water Phase II Final Rule (for more information see
http://www.epa.gov/owm/sw/phase2/) was published on December 8, 1999. The
permitting authority of the Storm Water Phase II Rule will be phased in over a 5-year
period. The Phase II program expands the Phase I program by requiring additional
operators of MS4s in urbanized areas and operators of small construction sites, through
the use of NPDES permits, to implement programs and practices to control polluted
storm water runoff.
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Phase II is intended to further reduce adverse impacts to water quality and aquatic habitat
by instituting the use of controls on the unregulated sources of stormwater discharges that
have the greatest likelihood of causing continued environmental degradation, the
environmental problems associated with discharges from MS4s in urbanized areas and
discharges resulting from construction activity including lowering the construction
activity threshold for a permit from 5 acres to 1 acre or more.

Additional Stormwater and Erosion Control Information (for more information see
Appendix I - Stormwater Management Regulations)

Section 404 Wetlands

Section 404 of the CWA (for more information see
http://www.epa.gov/owow/wetlands/facts/fact10.html) establishes a program to regulate
the discharge of dredged and fill material into waters of the United States, including
wetlands. EPA and the Army Corps of Engineers (Corps) jointly administer the program.
In addition, the U.S. Fish and Wildlife Service, the National Marine Fisheries Service,
and State resource agencies have important advisory roles. Activities in waters of the
United States that are regulated under this program include fills for development, water
resource projects (such as dams and levees), infrastructure development (such as
highways and airports), and conversion of wetlands to uplands for farming and forestry.

The basic premise of the program is that no discharge of dredged or fill material can be
permitted if a practicable alternative exists that is less damaging to the aquatic
environment or if the nation's waters would be significantly degraded. In other words,
when you apply for a permit, you must show that you have a) taken steps to avoid
wetland impacts where practicable; b) minimized potential impacts to wetlands; and c)
provided compensation for any remaining, unavoidable impacts through activities to
restore or create wetlands.

Regulated activities are controlled by a permit review process. An individual permit is
usually required for potentially significant impacts. However, for most discharges that
will have only minimal adverse effects, the Army Corps of Engineers often grants up-
front general permits. These may be issued on a nationwide, regional, or state basis for
particular categories of activities (for example, minor road crossings, utility line backfill,
and bedding) as a means to expedite the permitting process.

Section 404(f) exempts some activities from regulation under Section 404. These
activities include many ongoing farming, ranching, and silviculture practices. Farmers
who own or manage wetlands are directly affected by two important Federal programs:
(1) Section 404 of the CWA, which requires individuals to obtain a permit before
discharging dredged or fill material into waters of the United States, including most
wetlands, and (2) the Swampbuster provisions of the Food Security Act, which withholds
certain Federal farm program benefits from farmers who convert or modify wetlands.
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Together, these two programs have helped to reduce the rate at which wetlands are
converted to agriculture and other uses.

Total Maximum Daily Loads (TMDL)

Section 303(d)(1)(C) of the Clean Water Act and EPA's implementing regulations
(40CFR Part 130) require states to identify those waterbodies that do not meet water
quality standards after application of the technology-based effluent limitations required
by the Act. The states are then required to develop a Total Maximum Daily Load
(TMDL) (for more information see http://www.epa.gov/owow/tmdl/) analysis for the
pollutants that are not meeting water quality standards in those waterbodies.

By definition, a TMDL specifies the allowable pollutant loading from all contributing
sources (e.g., point sources, nonpoint sources, and natural background) at a level
necessary to attain the applicable water quality standards with seasonal variations and a
margin of safety that takes into account any lack of knowledge concerning the
relationship between the sources of the pollutant and water quality.

Additional TMDL Information (for more information see
http://www.dec.state.ny.us/website/dow/tmdl.html)

Clean Water Action Plan (CWAP)

In 1997, twenty-five years after the passage of the CWA, the Clean Water Action Plan
(CWAP) was launched. As part of President Clinton’s Clean Water Initiative, the CWAP
provides funding for programs developed by the EPA and USDA in conjunction with
other federal agencies and state and local governments focusing on restoring and
sustaining the quality and health of water resources. The CWAP is based upon four
primary elements:
1. Watershed Approach – more effective means of planning and managing water

resources compared to approaches based on political boundaries.
2. Stricter Standards – tighter controls and enforcement of NPS regulations as they

relate to water quality at the federal and state levels.
3. Stewardship – greater public and private involvement in the planning and

management of natural resources and their protection from NPS at the state and local
levels.

4. Informed Citizens and Officials – increase the monitoring and reporting of water
quality and the effects of NPS with greater involvement of state and local officials
and agencies.

Safe Water Drinking Act

The Safe Drinking Water Act (for more information see
http://www.epa.gov/region5/defs/html/sdwa.htm) was passed in 1974 to protect drinking
water supplies from harmful contaminants. The legislation attempts to provide safe
drinking water through primary drinking water regulations, underground injection control
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regulations, and protection of sole source aquifers. In 1986 the act was revised to speed
up implementation and included additional provisions for regulating contaminants,
filtration systems, distributions systems, and wellhead protection systems.

The Safe Water Drinking Act establishes both health-related (primary) and nuisance-
related (secondary) standards for public drinking water. Under the original legislation, the
EPA set primary standards for 25 contaminants. The 1986 amendments required the EPA
to include an additional 48 contaminants, raising the total number of chemicals regulated
in drinking water to 83.

In August 1996, the Safe Water Drinking Act was amended to include a program that
requires states to monitor and evaluate the quality of sources of drinking water supplies
through the Source Water Assessment Program (SWAP) (for more information see
http://www.epa.gov/safewater/sdwa/summ.html#1A). In addition, more stringent
standards for drinking water and reporting of contaminant levels by water providers to
their customers were also included. Other amendments passed in 1996 included financial
assistance to communities attempting to upgrade or replace existing water treatment
facilities and train and certify water treatment plant operators. The 1996 amendments also
granted states the authority to require public water suppliers with over 10,000 customers
to annually disclose the levels of contaminants in public water.

The Safe Drinking Water Act is important in that it not only protects the water humans
consume directly, but also water used for agriculture and the production of livestock. The
identification and control of NPS is a major consideration in attaining the standards set by
the EPA to ensure the quality of water used for drinking and agricultural purposes.

Additional Information on Safe Water Drinking Act - 25 Years of the Safe Drinking
Water Act:  History and Trends (see http://www.epa.gov/safewater/sdwa/trends.html)

Coastal Zone Act

In 1990 under the Authority of Section 6217(g) of the Coastal Zone Act Reauthorization
Amendments (CZARA) (for more information see
http://www.epa.gov/owow/nps/czmact.html), the EPA issued Guidance Specifying
Management Measures for Sources of Nonpoint Pollution in Coastal Waters (for more
information see http://www.epa.gov/owow/nps/MMGI/). This document is intended to
serve as a compilation of technical measures that states should include in their coastal
NPS control programs.

The management measures outlined therein are not designed to replace existing
programs, but rather to compliment existing programs through updated technical
documentation and the introduction of newly developed management measures.
Management measures are defined in the CZARA as:

economically achievable measures for the control of … nonpoint sources of
pollution, which reflect the greatest degree of pollutant reduction achievable
through the application of the best available nonpoint pollution control practices,
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technologies, processes, siting criteria, operating methods, or other alternatives.
(Section 6217(g)(5))

The guidance provided is an attempt to focus on nonpoint sources that are regarded as
large contributors to reduced water quality in coastal areas. The management measures
apply to five main sources of NPS that threaten water quality throughout the nation. The
five main sources are:
• Agricultural runoff
• Urban runoff
• Forestry (silviculture) runoff
• Marinas and recreational boating
• Hydromodification (channelization and channel modifications, dams, and streambank

and shoreline erosion)

Management measures are also included for wetlands, vegetated treatment systems, and
riparian areas as applicable to NPS. The EPA has recognized that the most effective
means of controlling NPS include measures aimed at controlling point source pollution as
well. The overlap between point and nonpoint sources is substantial in many instances.

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)

Also passed in 1972, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
(for more information see http://www.epa.gov/region5/defs/html/fifra.htm) provides for
the control of the distribution, sale, and use of pesticides. Enforcement is accomplished
through the regulations requiring users of pesticides to register at the time of purchase.
Amendments to the law now require that persons applying pesticides be certified to
reduce accidents and misuses that may result in increased NPS.



Appendix Q
New York State Agencies & Regulations Relating to Non-Point Source
Pollution
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State Agencies With Water Resources Regulatory Authority Effecting NPS

Department of State

The NYDOS, Division of Coastal Resources provides financial and technical assistance
and promotes initiatives at the local, regional, and state level to protect and enhance the
coastal ecosystems and economies of New York State. A large portion of the funding for
the RPP is funded through the NYDOS, Division of Coastal Resources’ Local Waterfront
Revitalization Program. Technical assistance includes information and data on programs
including CZARA, GIS data, and land use.

The NYDOS has a tremendous influence on land use regulation in New York State.
While New York is a "home rule" state, the enabling legislation for the development of
land use regulations and the process for developing, implementing, and appealing
decisions based on them is the product of the NYSDOS.

Department of Environmental Conservation (NYSDEC)

NYSDEC is charged with conserving, improving, and protecting natural resources and
the environment, and controlling water, land and air pollution, in order to enhance the
health, safety and welfare of the people of the state and their overall economic and social
well being. The NYSDEC attempts to reduce NPS through a number of activities
including technical assistance for prevention, education, and monitoring and financial
assistance for demonstration programs, improvement of existing facilities, and the
construction of new ones.

The NYSDEC provides technical assistance and funding for programs aimed at
preventing NPS through watershed management, dissemination of resources on best
management practices, water quality monitoring, and assessing waterbodies throughout
the state.

The New York Environmental Conservation Law (NYECL) contains several provisions
relating to the implementation, monitoring, and enforcement of measures aimed at
eliminating or reducing NPS. The NYECL establishes enforcement of penalties
pertaining to the discharge of matter if such discharge violates the standards set in section
17-0101 regarding water quality and the endangerment of fisheries set in sections 17-
0503, 11-1301 (1)(a), 71-01-919 (1)(b), 71-0923, and 71-0925.

Unified Watershed Assessments and Watershed Protection and Restoration Strategies

The NYSDEC has developed the Unified Watershed Assessments (UWA) (for more
information see http://www.dec.state.ny.us/website/dow/uwa/index.htm) and Watershed
Protection and Restoration Strategies (WRAPS) as a result of the federal Clean Water
Action Plan (see Appendix P). Each of the watersheds within the state has been classified
into one of four categories based on groundwater and surface water quality and
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impairments. The watersheds were then ranked according to the level of impairments and
targeted for WRAPS and improvements based on these rankings.

Priority Waterbodies List (PWL)

Section 17-0301 of the New York Environmental Conservation Law (NYECL)
establishes water quality standards and classifications of waterbodies in relation to these
standards also known as the Priority Waterbodies List (PWL). Section 17-0101 requires
"the use of all known available and reasonable methods to prevent and control the
pollution of the waters of the state" to guarantee the quality of water in New York State
waterbodies meets acceptable standards based on these classifications.

For more information see Appendix L

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)

The NYSDEC oversees implementation of the FIFRA (for more information see
Appendix L) and groundwater protection.

State Environmental Quality Review Act (SEQRA)

The State Environmental Quality Review Act (SEQRA) (for more information see
http://www.dec.state.ny.us/website/dcs/seqr/index.html) is a preventive measure that
requires the completion of an Environmental Impact Assessment (EIA) and
Environmental Impact Statement (EIS) for proposed state and local development.
SEQRA requires investigation into alternative actions and the mitigation of harmful
effects of the proposed development. Potential NPS can be remediated through revised
design or other measures.

State Pollution Discharge Elimination System (SPDES)

In NYS, NPDES permitting is under the purview of the NYSDEC, which issues a State
Pollution Discharge Elimination System (SPDES) permit.

Additional SPDES Information (see Appendix I)

Neighbor Notification Law

The Neighbor Notification Law, formally known as Chapter 285 of the Laws of 2000,
added Sections 33-1004 and 33-1005 the Environmental Conservation Law. These new
sections add requirements for 48 hour notice to neighbors for certain commercial lawn
applications, posting of visual notification markers for most residential lawn applications,
providing notice to occupants of multiple dwellings and other occupied structures, and
posting of an information sign by retailers who sell general use lawn pesticides. New
regulations (6 NYCRR Part 325 Section 41) to implement the Neighbor Notification Law
go into effect on March 1, 2001.
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The amendments to the Environmental Conservation Law and the new regulations are
only effective in a County, or in New York City, that has adopted a local law to "opt into"
the Neighbor Notification Law in its entirety and without any changes.

Additional Neighbor Notification Law Information (see
http://www.dec.state.ny.us/website/dshm/pesticid/neighbor.htm)

Department of Agriculture & Markets

In addition, the NYS Department of Agriculture and Markets provides administrative
support to the State Soil & Water Conservation Committee (SWCC) which in turn
provides guidance to the county Soil & Water Conservation Districts (SWCD). SWCD’s
receive guidance from the SWCC in administering the NYS Agricultural Nonpoint
Source Abatement and Control Program and planning and implementing Agricultural
Environmental Management (AEM) programs (see Appendix H). The Agricultural
Nonpoint Source Abatement and Control Program funds the Graze New York Program
which assists farmers in select counties to implement more intensive grazing, practices.

Department of Health

The NYS Department of Health (DOH) monitors the impacts of NPS as it relates to the
health of the citizens of New York through water quality monitoring and reporting
programs. The New York Public Health Law includes statutes regulating the protection
of public water supplies from contaminants due to source and nonpoint source pollution
including the enactment of Watershed Rules and Regulations (see Appendix R). The
commissioner of the NYSDOH and commissioners of County DOH’s determine
violations and subsequent penalties.

The 1996 amendments to the SWDA require states to evaluate the quality of sources of
public drinking water. Beginning in 1998 and continuing through 2001, the NYSDOH
will administer the Source Water Assessment Program (SWAP) (for more information
see http://www.health.state.ny.us/nysdoh/water/swap.htm) to aid local and state efforts to
develop and implement strategies to protect drinking water supplies from both point and
nonpoint source pollutants. Under the enabling legislation and the Source Water
Assessment Program, the NYSDOH is responsible for overseeing public water supply
supervision and wellhead protection among other programs.
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Watershed Rules and Regulations

Introduction

The New York State Public Health Law allows local water supply officials to initiate a
process leading to enactment of watershed rules and regulations by the Commissioner of
the State Health Department.  These rules were first developed in the late 19th century to
protect tributary streams and reservoirs used to supply drinking water.  They were later
applied to public wellfields and adjacent aquifer areas.  Most of the nearly 200 public
supply systems that have adopted watershed rules did so prior to 1940.

Watershed rules specify minimum linear setbacks for different uses.  For example, many
regulations prohibit the location of salt storage sites within 500 feet of public supply
wells, reservoirs or tributary streams to reservoirs.  Since 1972, setback standards have
been promoted for activities involving synthetic organic chemicals; however, for this
class of contaminants, a minimum distance may not be effective because of their
persistence and ability to effect large areas over extended periods of time.

The limitations of existing watershed rules were documented in the 1981 NYSDOH
sponsored study "Water Supply Source Protection Rules and Regulations Project."   The
report concludes that water supply protection regulations should be customized to the
particular hydrogeologic conditions existing at the public supply wellfield or reservoir;
and that the concept of minimum acceptable distance does not address the differences
between types of potential contaminants such as pathogens and synthetic organic
chemicals, nor the inherent characteristics of groundwater transport found in different
geologic and hydrologic situations.

Watershed rules and regulations are unique in being the only controls specifically
designed to protect public water supplies.  These regulations are prepared jointly by the
water purveyor and the NYSDOH local public health engineer.  Enforcement
responsibility, such as with the use of a Watershed Inspector, rests with the water
purveyor, the district NYSDOH health officer, and in some cases, the city or county
health department.  This joint administration and enforcement is an advantage for small
communities that may lack necessary resources and expertise.

Goal:  Use existing watershed rules and regulations to assisting in preserving water
quality in Cayuga Lake.

Recommendations:

Watershed Inspector Potential Responsibilities:

• Supervises on or more of several environmental health programs involving watershed
areas, private water suppliers, private sewage disposal, bathing beaches and
swimming pools, etc.
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• Responsible for the inspection of the watershed and enforcement of the rules and
regulations governing the watershed

• Participates in the watershed management planning process and implementation of
approved practices

• Conducts air and water pollution studies and soil percolation tests
• Makes inspections and investigations and prepares reports and recommendations for

protection of the environment
• Serves notice of violation of environmental rules, regulations and statutes on

appropriate parties and seeks corrections of violations observed and documented
• Serves as consultant to local jurisdictions involving discussions, instructions and

demonstrations
• Studies present and proposed local regulations to determine conformity with state and

federal environmental laws and regulations and confers with local officials regarding
regulations which do not conform

• Prepares and maintains records of activities
• Conducts educational sessions regarding the environment and its protection for

citizens, agencies and municipalities
• Assists in law enforcement agencies, the Department of Environmental Conservation,

and other similar agencies concerned with the protection of environment by reporting
environmental violations, signing complaints, and testifying at prosecutions

• Trains Public Health Sanitarians and Environmental Health Technicians
• Performs other related tasks as directed
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WATERSHED INSPECTION PROGRAM

Approximate Annual Cost

Budget Item Budget Amount Totals

Personal Services 32,000.00 32,000.00

Other Services

Data Processing/Communication Eqpt. 2,500.00

Training 1,000.00

Phone 1,000.00

Office Supplies & Copies 750.00

Motor Eqpt. Repair/Supplies 500.00

Gasoline 1,000.00

Printing/Advertising 2,000.00

Uniform Expense 400.00

Laboratory Fee - Env. Health 1,000.00

Field Supplies 250.00 10,400.00

Fringes 8,000.00 8,000.00

Total $50,400.00

Source: Livingston County Department of Health
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Intermunicipal Agreement

An INTERMUNICIPAL AGREEMENT between the following Municipalities hereafter referred to as
Municipalities, and                          , a                            , with offices at                                       , hereafter
referred to as the Cooperative as authorized by:

WHEREAS, the Cooperative and the Municipalities are desirous of working together to implement
watershed rules and regulations for the Cayuga Lake Watershed, and

WHEREAS, the Cooperative and the Municipalities are desirous of working together to implement the
Cayuga Lake Watershed Restoration and Protection Plan, and

WHEREAS, the Municipalities and the Cooperative have an interest in protecting water quality and
actively participating in the Cayuga Lake Watershed Cooperative, and

WHEREAS, the Municipalities and the Cooperative recognize the benefits of cooperating to achieve
improved water quality; all have agreed to enter into a cooperative effort, which shall be, The Cayuga Lake
Watershed Cooperative.

Pursuant to Section 7-741 of Village Law, the Board of Trustees may enter into agreements with other
municipal corporations to undertake all or a portion of the powers, functions and duties vested in the
Villages.

Pursuant to Section 284 of Town Law, the Town Board may enter into agreements with other municipal
corporations to undertake all or a portion of the powers, functions and duties vested in the Town.

Section 10 Municipal Home Rule Law provides in part that a Town and/or a Village may adopt and amend
local laws for the protection and enhancement of its physical and visual environment, and the government,
protection, order, conduct, safety, health, and well-being of persons or property therein.

Section 1100 of the Public Health Law provides that the Department of Health may make rules for the
protection from contamination of any public supplies of potable water.

BACKGROUND

Cayuga Lake is situated in parts of the Counties of Cayuga, Cortland, Schuyler, Seneca,
Tompkins, and Tioga.  The Cities, Towns and Villages of                                                , are
purveyors of public water.  Cayuga Lake is of high scenic, aesthetic, recreational, environmental,
and economic value to residents and visitors alike.  Shoreline and lake-view property tax revenues
are increasingly important to the municipalities along the lake and in the watershed.  Cayuga Lake,
with its watershed, is a Community Resource within the meaning of Town Law Section 284 and
Village Law 7-741.

PURPOSE

The purpose of the Cayuga Lake Watershed Cooperative is to protect and improve the purity of
waters in the Cayuga Lake Watershed.

STAFFING

(a) The Municipalities will contract with the Cooperative for the implementation of the Cayuga Lake
Watershed Rules and Regulations, and by this agreement will financially participate in the
implementation plan.
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(b) The Cooperative, through the                                     Heath Department, will hire a person who will be
responsible for the inspection of the Watershed and enforcement of the Rules and Regulations
governing the Cayuga Lake Watershed.

(c) The Watershed Inspector will participate in the Watershed Management Planning process and
implementation of approved practices.

ANNUAL BUDGET

(a) The accounting year of the Cayuga Lake Watershed Cooperative is a calendar year beginning January
1 and ending December 31.

(b) The first year budget and financial obligations for each municipality are outlined in Attachment      .
Financial obligation for Year 1 will be prorated.

(c) On or before each August 1, the Cooperative will adopt and recommend to the municipalities a
preliminary budget of income, expenses, and capital expense for the next accounting year and a similar
budget for all subsequent years.

(d) Annual payment by municipalities to the Cooperative will be made no later than February 1.
(e) Payments made by the municipalities to the Cooperative may serve, in part and permitted by law and

grant requirements, as a portion of the  required local match for grants approved and coordinated by
the Cooperative.

REPORTING
(a) The Cooperative will provide each municipality with a quarterly report which will include activities,

violations, outcomes, fines, and a financial (budget) report.
(b) The Cooperative will provide each municipality with a work plan outlining activities planning for the

year on February 1 of each year.
(c) The Cooperative and municipalities will meet each February for an Annual Report and discussion of

the previous and next year's activities.
(d) All complaints received by the municipalities pertaining to violations or potential violations of the

watershed should be forwarded to the Cooperative immediately.
(e) Municipalities will submit to the                                             all copies of permit applications upon

receipt.

AMENDMENT/EXPIRATION OF MUNICIPAL AGREEMENT

(a) This agreement shall remain in effect for an initial five (5) year period.  It shall commence in the                                     
with an automatic five year renewal thereafter.  Cancellation by any of the parties shall be by written
notice delivered to all the other parties one year prior to any five year renewal date.

FISCAL ADMINISTRATION

EFFECTIVE DATES



Appendix S
Riparian Corridor Restoration



Cayuga Lake Watershed
Very Severe Streambank Segments/Riparian Corridors

Big Salmon Creek E side of Stewart Corners Rd., 75' 64.29 390.9
Big Salmon Creek W side of Rt. 34, 200' 64.29 712.4
Big Salmon Creek W side of Rt. 34, 200' 64.29 712.4
Cayuga Inlet W side of Dassance Rd., 25' 83.65 354.8
Cayuga Inlet W side of Sheffield Rd., 100' 83.65 362.4

Cayuga Inlet
100' downstream from convergence of Inlet and 
Enfield Creek 83.65 365.7

Cayuga Inlet NW side of Dug Rd., 300' 83.65 381.9
Cayuga Inlet E side of Taggert Rd., 75' 83.65 393.0
Cayuga Inlet E side of Seven Mile Dr., 10' 83.65 393.8
Cayuga Inlet E side of Seven Mile Dr., 350' 83.65 393.8
Cayuga Inlet S side of Smith Rd., 50' 83.65 395.4
Cayuga Inlet W side of Brown Rd., 200' 83.65 398.8
Cayuga Inlet E side of Rt. 96, 75' 83.65 400.0
Cayuga Inlet W side of Barnes Hill Rd., 50' 83.65 409.6
Cayuga Inlet W side of Culver Rd., 150' 83.65 421.8
Cayuga Inlet N side of Vanbuskirk Gulf Rd., 50' 83.65 430.6
Cayuga Inlet W side of Brown Rd., 50' 83.65 434.6
Cayuga Inlet E side of Rt. 13, 300' 83.65 435.4
Cayuga Inlet E side of Rt. 96, 75' 83.65 435.9
Cayuga Inlet S side of Rt. 79, 100' 83.65 439.2
Cayuga Inlet 600' upstream from railroad 83.65 443.3
Cayuga Inlet 500' upstream from railroad 83.65 443.3
Cayuga Inlet W side of Rt. 13A, 150' 83.65 449.3
Cayuga Inlet SE side of Town Line Rd., 300' 83.65 473.5
Cayuga Inlet W side of Rt. 96, 75' 83.65 484.7
Cayuga Inlet W side of Rt. 96, 25' 83.65 484.7
Cayuga Inlet W side of Shaffer Rd., 75' 83.65 486.3
Cayuga Inlet W side of Calkins Rd., 200' 83.65 495.1
Cayuga Inlet SE side of Rt. 79, 200' 83.65 504.8
Cayuga Inlet W side of Rt. 13, 100' 83.65 625.6
Cayuga Inlet S side of Rt. 79, 200' 83.65 631.6
Cayuga Inlet W side of Bruce Hill Rd., 200' 83.65 633.6
Cayuga Inlet E side of Sandbank Rd., 200' 83.65 747.0
Cayuga Inlet W side of Seely Hill Rd., 150' 83.65 902.0
Cayuga Inlet E side of Sandbank Rd., 100' 83.65 1109.5
Cayuga Inlet N side of Blackslee Hill Rd., 75' 83.65 1130.4
Cayuga Inlet W side of Elm St., 100' 83.65 1315.5
Fall Creek N side of Nye Rd., 100' 150.79 375.5
Fall Creek E side of Youngs Rd., 200' 150.79 376.6
Fall Creek W side of Ringwood Rd., 100' 150.79 381.4
Fall Creek E side of Pinckney Rd., 100' 150.79 384.8
Fall Creek N side of Cemetery Rd., 50' 150.79 397.9
Fall Creek S side of Lake St., 100' 150.79 398.5
Fall Creek N side of Rt. 13, 100' 150.79 400.0
Fall Creek W side of Rt. 366, 100' 150.79 587.1
Fall Creek E side of Atwood Rd., 100' 150.79 762.7
Sixmile Creek At confluence of trib., about 1/4 mile into woods 80.75 375.1
Sixmile Creek Right trib at confluence 80.75 375.1
Taughannock Creek W side of Rt. 89, 40' 62.67 385.5
Virgil Creek N side of Ferguson Rd. Ext., 100' 79.03 386.8

Source: Cayuga Lake Watershed Streambank Inventory, 2000, Genesee/Finger Lakes Regional Planning Council

Stream 
Rank 

(Formula)
Tributary 

Miles
Sub Watershed 

Name Location
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Cayuga Lake Watershed Stream Restoration

The priority water quality issue in the Cayuga Lake Watershed based on the Cayuga Lake
Watershed Restoration and Protection Plan (RPP) is sedimentation.  It creates or
contributes to a number of water quality problems both in streams and ultimately in the
impoundments they feed.  Excessive sediment concentrations in the water column can be
harmful to aquatic life and will exacerbate the toxic effects of other pollutants.
Suspended sediment in the water column can increase temperature.  Sediment deposits
within streams degrade habitat for macroinvertebrates and fish. Finally, and perhaps most
importantly, sediment carries other types of contaminants into the aquatic system:
nutrients, organic compounds including pesticides, and heavy metals.

The RPP indicates the three main contributors to sedimentation in the watershed are
streambank erosion, roadbank/road ditch erosion/maintenance and land use including
agricultural and development practices.

The three critical areas of streambank erosion, and therefore streambank stabilization,
based on the Cayuga Lake Watershed Streambank Inventory (2000) and the subsequent
RPP, are segments of Salmon Creek, Cayuga Inlet, and Fall Creek.  Below is the
recommended methodology for streambank stabilization in the Cayuga Lake Watershed
as well as examples of work already being done on the Cayuga Inlet and Six Mile Creek.
The methodology includes assessment, design, restoration of riparian buffers, the
implementation of best management practices, and stakeholders involvement.  Due to the
very severe nature of the segments indicated in the RPP it is recommended that this
methodology be used on 3 miles of these stream segments per year for 10 years.

DESIGN PROCEDURE
The Fluvial Geomorphology remediation design procedure involves the determination of
discharge-frequency through the project reach, evaluation of channel geomorphology,
and determination of channel stability. Channel restoration design used the channel-
forming or bankfull discharge to evaluate and design stable channel features. (FISRWG
1998). The channel-forming discharge is evaluated using a flow recurrence approach
(USACE 1993,1998). The analysis of a sediment transport-rating curve, for total
suspended solids, was performed for Six Mile Creek (USGS1996 to 2000).

Analysis Procedure: The analysis consists of determining the flow-frequency
relationship at each location, computing the required channel geometry for the various
project reaches, and the design of the project-specific features within each reach. The
construction time frame required for the restoration should begin almost immediately in
order to obtain a detailed design, evaluation, and restoration project alternatives in two
years, after the beginning date of the project.

Design Constraints: Project design constraints included the limited space available in
some areas occupied by houses, limitations on channel alignment at several locations, and
channel lining material (silt or clay). Since some channel segment slopes are in the range
of 2 to 3% additional lining is required to avoid degradation.



HYDROLOGIC ANALYSIS
An analysis is conducted of significant tributaries within the study reach to determine the
design flow-frequency relationships at various locations through the project reach.
Hydrologic analysis is conducted to determine the dominant discharge for use with
design of stable channel features. Analysis is also required to determine less-frequent
events to evaluate stability of critical project features. Analysis methods employ gaging
station records, estimation of regional equations, and field measurements. Peak
discharges are computed for the 2, 5, 10, 25, 50, and 100 year events.

EXAMPLE: SIX MILE CREEK AND CAYUGA INLET:
Gage Data Frequency Analysis: The German Cross Road USGS gage station is located
downstream of the project segments at Six Mile Creek. The period of record is from 1996 to the
present. The annual peak discharge records were analyzed using the procedures outlined in WRC
Bulletin 17B (USWRC 1982) to determine a discharge-frequency relationship.

Regional Equations: Regional equations were estimated to provide a second method for
the evaluation of discharge frequencies. The regional equations compute peak discharge
from drainage area and elevation. The equation for the 2-year event is
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where Q2yr is the computed peak flow (cfs), A is the drainage area (sq. miles), and E is the
elevation (feet msl). Similar equations were employed for the remaining flow events.

Determined Flow-Frequency: Peak discharge at each location was determined by
multiplying the gage values by the ratio of the drainage areas raised to the drainage area
exponent. By using the USGS regional equation exponent in the ratio, the relationship of
the different frequency events was preserved. The final peak discharge value at each site
was determined by
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where Qdesign is the determined design flow rate (cfs), Asite is the total drainage area at the
individual site, AGage is the gage drainage area, in square miles, and USGS Reg.Exp is the
regional exponent applied to the drainage area in the USGS regional equation. The
drainage area exponent varies from 0.69 for the 2-year event to 0.59 for the 100-year
event. The gage data analysis and the USGS regional equations should produce similar
results at the gage station location, with no difference at the 2-year event and an overall
average difference of less than 5%.



USGS Gage Field Data Analysis: Cross sections and water surface elevations were
surveyed in the vicinity of the USGS gage locations and at each project reach. The
bankfull flow depth was estimated by field observations and transferred to the staff gage.
From the gage frequency analysis, the estimated recurrence interval is 1.9 years. Various
references often state the bankfull discharge is estimated to occur with a recurrence
interval between 1.0 and 2.5 years (FISRWG, 1998). The analysis of the gage field data
further supports the hydrologic frequency analysis.

Reference Reach: Within the both Six Mile Creek and the Cayuga Inlet, many stream
reaches have been impacted by urban encroachment and roads runoff. Trails and access
roads have also impacted existing streams. A reference reach location was selected at
each sub-watershed. At the reference reach location, measured cross sections, profile, and
observations were collected in order to estimate the bankfull discharge, and hydrologic
analysis to determined the 2-year peak flow rate for the drainage area. If the results
obtained by these two methods are similar, the estimated peak flow frequency is then
considered accurate.

PROJECT DESIGN
Design Phase: The project design phase for each stream reach is based site-specific data.
The hydrologic, topographic, and stream assessment data collection and analysis is
indicated in detail in the enclosed data summary tables (Appendix I). Once the design
channel alignment, section, slope, and location of transition features are determined, the
construction phase of the restoration can then be promptly scheduled.  Coordination with
towns and agencies representatives, should take place form the onset of the stream
assessment phase, in order to expedite as much as possible the design and construction
phases of the restoration projects.

Channel Cross Section Design: The channel cross section is designed to contain a flow
rate. Within some reaches, the design flow rate can be increased. Higher channel capacity
may be required to provide increased reliability at critical locations.

Channel width is evaluated using reference reach data. Flow area and channel capacity is
confirmed with a normal depth analysis and evaluation with SAM (USACE, 1998). The
slopes are restored to a stable slope, and the flow channel is established within the
designed riparian corridor. The channel section includes a minimum floodplain width
between the side slope and restored channel. Established channel section width may vary.
Meander wavelength is determined using available relationships (Rosgen, 1994) and
constrained by the reach topography. Generally, the meander length varies from 5 to 7
times the channel bankfull width. In order to reduce bend shear stress, the radius of
curvature is limited to a minimum of 3 times the channel width.

Channel Features: Not all channel features are indicated here. Channel features utilize
rocks sized to provide stability for the design event. Minimum rock size is evaluated for
each design reach using the radius of curvature, channel width, and flow parameters. The
rock size is measured within the channel using a pebble count and sidebars sizing



procedures. Rock size is also computed using steep slope riprap design guidance
(USACE, 1994):
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where D30 is the riprap size of which 30 percent is finer by weight (feet), S is the bed
slope (ft/ft), q is the unit discharge (cfs/ft), and g is the gravitational constant (ft/sec2 ).
The design methodology states many recommendations including multiplying the unit
discharge by a flow concentration factor of 1.25.

Following placement of the chute rock, surface voids are filled with 2-3 inch diameter
gravel and soil and vegetated to improve the aesthetic appearance of the feature, as well
as to improve habitat quality. Pools are employed as energy dissipators at the base of
steeper slope stream reaches under remediation. Plunge pool design follows general
design guidance (USACE, 1988). The plunge pool width is approximately 2 times the
channel width and the plunge pool length is approximately 3 times the channel width.
Using the chute flow Froude number, plunge pool length and depth are also evaluated
based on the hydraulic jump length and sequent depth.



EXISTING FLUVIAL GEOMORPHOLOGICAL STREAM RESTORATION IN
CAYUGA INLET AND SIX MILE CREEK

The objective of this document is to very briefly outline the stream restoration strategy
used for fluvial-geomorphology based restoration projects. Where applicable, the stream
types for which the practices are appropriate are given in terms of the Rosgen
classification scheme (see table The Rosgen Stream Classification Scheme). It is
important to assess the causes of any instability problem prior to designing a channel
restoration or stabilization project. For example, streambank stabilization involving the
installation of a structure may also involve re-shaping the channel in order to provide for
the stable distribution of energy (Rosgen 1996, and USDA Interagency Stream Corridor
Restoration Handbook www.usda.gov/stream_restoration ) .

Design Flows

The design of in-stream construction, stabilization, and restoration measures depends on
the magnitude and frequency of stream flow. Many techniques used for streambank
stabilization, including toe protection and surface armoring, are required to accommodate
bankfull flow velocities and shear stresses. Bankfull velocities for design purposes can be
estimated from Manning’s equation as follows:
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where Ф = 1.49 or 1.0 for U.S. or metric units, respectively, n is the Manning’s
roughness coefficient for bankfull conditions, R = the hydraulic radius associated with
bankfull depth and width, and S = slope. The average boundary shear stress and cross
section can be estimated from:

RSγτ =0

where γ = specific weight of water. R and S are the same as defined above.

Bankfull discharge is defined as the maximum discharge which can contained within the
channel without over-topping the banks (Thorne et al., 1998). The bankfull depth is the
flow depth associated with the bankfull discharge. In a stable channel, the bankfull
discharge is thought to be the discharge which forms and maintains the present
morphology of the channel. In an unstable channel, the bankfull discharge used for
design purposes should reflect the bankfull discharge that would be expected if the
channel were stable. Reference reaches, effective discharge studies, or bankfull indicators
should be used to determine this magnitude.

http://www.usda.gov/stream_restoration


Temporary measures for dewatering and diverting flow from a reach for construction
purposes should have sufficient capacity to convey 2-year flows for existing development
conditions. For projects where hydrologic data is not available, bankfull flows may be
substituted for the 2-year storm event. Design flows for temporary structures could be
reduced to a lower flow if the project will take less than 2 weeks.

Cost Information

Approximate costs are included to facilitate planning, and may vary significantly based
on local conditions and constraints. The costs were derived from King, D.M., Bohien,
C.C. and Kraus, M.L. (1994), “Stream Restoration: The Costs of Engineered
Bioengineered Alternatives.” Costs for the November 2000 revision of the guidelines
were updated from the costs provided in the 1999 draft using “Engineering News
Record” Construction Cost Indexes.

Cayuga Inlet and Six Mile Creek Management Plan

The streambank restoration projects at the Cayuga Lake Inlet, that includes Six Mile
Creek, are part of a comprehensive watershed management plan. The restoration of
riparian buffers, the implementation of best management practices, stakeholders
involvement and the promotion of local ordinances are among the main components of
this comprehensive management plans. The Cayuga Lake Intermunicipal Organization
Restoration and Protection Plan contains these sub-watershed management plans.

The main objective of the present streambank restoration program is the reduction of silt
loading and the improvement of habitat and water quality in these subwatersheds.
Assessment and monitoring programs will be continued after the implementation of the
streambank stabilization programs.

Performance criteria are suspended sediment load, rate of lateral channel migration, as
well as water quality, sediment load, and evaluation of streambank stability.





ROCK VANES
DESCRIPTION
The work should consist of installing rock vanes to direct normal flows away from
unstable stream banks and to improve/create aquatic habitat by enhancing flow diversity
through the formation of scour pools.

EFFECTIVE USES & LIMITATIONS
Rock vanes are single-arm structures, which are partially embedded in the streambed
such that they are submerged even during low flows. When properly positioned, rock
vanes induce secondary circulation of the flow thereby promoting the development of
scour pools. Rock vanes can also be paired and positioned in a channel reach to initiate
meander development or migration.

The following limitations apply to rock vanes:

• Vanes should not be used in unstable streams unless measures have been taken to
promote stream stability so that it may retain a constant planform and dimension
without signs of migration or incision

• Vanes are ineffective in bedrock channels since minimal bed scouring occurs.
Streams with fine sand, silt, or otherwise unstable substrate should be avoided since
significant undercutting can destabilize this structure. In these streams, log vanes may
be considered.

• Vanes should not be used in stream reaches which exceed a 3% gradient.
• Vanes should not be used in streams with large sediment or debris loads.
• Vanes are best suited to Rosgen types B2-B5 and C2-C4.
• Banks opposite these structures should be monitored for excessive erosion.

MATERIAL SPECIFICATIONS
Materials for vanes should meet the following requirements:
Large Rocks: Rock size should be a minimum of 2.5 median diameter or weigh a
minimum of 200 pounds. Additionally, large rocks and boulders can be positioned on the
downstream side of straight vanes to provide further stability.

Approximate Cost ($1999):
$406 per single wing vane

INSTALLATION GUIDELINES
All erosion and sediment control devices, including dewatering basins, should be
implemented as the first order of business according to a plan approved by NYS DEC.
The stream should be diverted according to an approved practice, and the construction
area should be dewatered. (See Rock vane diagram):





 J-H00K VANES

DESCRIPTION
The work should consist of installing rock vanes to direct normal flows away from
unstable stream banks and to improve/create aquatic habitat by enhancing flow diversity
through the formation of scour pools.

EFFECTIVE USES AND LIMITATIONS
J-hook vanes are single-arm structures whose tip is placed in a “J” configuration and
partially embedded in the streambed such that they are submerged even during low flows.
When properly positioned, J-hook vanes induce secondary circulation of the flow thereby
promoting the development of scour pools. J-hook vanes can also be paired and
positioned in a channel reach to initiate meander development or migration.

The following limitations apply to J-hook vanes:

• J-hook vanes should not be used in unstable streams unless measures have been
taken to promote stream stability so that it may retain a constant planform and
dimension without signs of migration or incision

• J-hook vanes are ineffective in bedrock channels since minimal bed scouring
occurs. Streams with fine sand, silt, or otherwise unstable substrate should be
avoided since significant undercutting can destabilize this structure.

• J-hook vanes should not be used in stream reaches which exceed a 3% gradient.
• J-hook vanes should not be used in streams with large sediment or debris loads.
• J-hook vanes are best suited to Rosgen types B2-B5 and C2-C4.
• Banks opposite these structures should be monitored for excessive erosion.

MATERIAL SPECIFICATIONS
Materials for vanes should meet the following requirements:
Large Rocks Large rocks for vane construction should be sized to withstand the design
flood stage. In general, rock sizes should have a minimum of 2.5 median diameter or
weigh a minimum of 200 pounds. Footer rocks should be long and flat.

INSTALLATION GUIDELINES
All erosion and sediment control devices, including dewatering basins, should be
implemented as the first order of business according to a plan approved by the NYS
DEC. Recommended construction requirements for J-hook vanes are indicated in the J-
Hook Vane illustration below.
1.The stream should be diverted according to an approved practice, and the construction
area should be dewatered.
2.When placed to initiate meander development, vanes should be spaced 5 to 7 bankfull
widths apart and arranged on alternating banks. Vanes used for habitat creation should be
spaced by one or more channel widths apart depending upon the pattern of scour pools in
natural reference reaches. Additionally, the following primary design criteria need to be
satisfied: shape and orientation, height, and length.







CROSS VANEs

DESCRIPTION
Low profile in-stream structures such as cross vanes are primarily used to create aquatic
habitat in the form of scour pools and for grade control on incising streams and rivers.
Additionally, they are well suited for channeling flow away from unstable banks.

EFFECTIVE USES & LIMITATIONS
Cross vanes are used in moderate to high gradient streams. Cross vanes are best suited to
Rosgen stream types A3-A4, B3-B4, C3-C4, F3-F4, and G3-G4. When constructed and
spaced properly, cross vanes can simulate the natural pattern of pools and riffles
occurring in undisturbed streams while forming gravel deposits which fish use as
spawning grounds. Cross vanes can also be used to stabilize banks when designed
properly.
Cross vanes should be avoided in channels with bedrock beds or unstable bed substrates,
and streams with naturally well developed pool-riffle sequences.

MATERIAL SPECIFICATIONS
Rock and boulder material for the construction of cross vanes should meet the following
requirements:

Footer Rocks: Vortex rocks should be large enough to achieve the desired
height when partially buried in the streambed and should be sized to resist
movement from shear stresses expected for the design flow. Footer rocks should
be long and flat.

Riprap: Riprap for added stability, bank armoring, and toe protection should be
capable of withstanding bankfull flow velocities.

Approximate Cost ($1999):
$1,212 per structure

INSTALLATION GUIDELINES
All erosion and sediment control devices, including dewatering basins, are to be approved
by the NYS DEC. The recommended construction for both cross vanes and weirs is
indicated on the figure below (Cross Vanes):

I. The stream should be diverted according to a NYS DEC recommended plan, and the
construction area should be dewatered.

2. Cross vanes are typically designed with a “U” shape such that the apex of the structure
points upstream. The angle the arms make with the upstream bank should be
approximately 20 to 30 degrees so that flows are directed away from the banks and
deeper pool areas are created directly downstream of the vane or weir. All rocks
should touch adjacent rocks to form a tight fit. Vane rocks shall be placed on top of
footer rocks so that each vane rock rests upon two halves of each footer rock below,
and so that the vane rock is offset in the upstream direction. Vane rocks shall be
shingled upstream. On unstable bed substrates, two tiers of footer rocks may be
required to obtain a stable structure.





REFERENCES

Federal Interagency Stream Restoration Working Group (FISRWG), October 1998.
Stream Corridor Restoration: Principles, Processes, and Practices, 7-10 – 7-13,7-48.

Rosgen, D.L. 1996. Applied River Morphology, Wildland Hydrology, Colorado, 3-1 – 5-
189.

Thorne C R, P J Soar, R D Hey, and C C Watson (1998). Dominant Discharge
Calculation. A Practical Guide. US Army Research, Development, and Standardization
Group - UK, London.

USACE, March 1998, User’s Manual for the SAM Hydraulic Design Package,
Waterways Experiment Station, Vicksburg, MS.

USACE, 1994, EM 1110-2-1601, Hydraulic Design of Flood Control Channels,
Rev. 3-1 – 3-12.

USACE 1988. Hydraulic Design Criteria, Sheet 722-4 to 722-7, Storm Drain Outlets,
Riprap Energy Dissipators.

USGS, 1993, Nationwide Summary of U.S. Geological Survey Regional Regression
Equations for Estimating Magnitude and Frequency of Flood for Ungaged Sites, 101-102.

USGS Water Year (1996 – 2000) Water Resources Data. Volume 3. Western New York.

U.S. Water Resources Council (USWRC). 1982. Guidelines for Determining Flood Flow
Frequency. Bulletin #17B of the Hydrology Subcommittee. U.S. Interagency Advisory
Committee on Water Data.



Appendix I



DATA ENTRY FORM - 1
PEBBLE COUNT

STREAM:  Date:
Location:

LOCATION:
Particle Size # of  Particles

LOCATION RIGHT PIN: Latitude <.062
LOCATION RIGHT PIN: Longitude .062 - .125
LOCATION LEFT PIN: Latitude .125 - .25
LOCATION LEFT PIN: Longitude .25 - .50
DRAINAGE AREA (sq. mi.): .50 - 1.0
DATE OF FIELD OBSERVATION: 1.0 - 2
FIELD OBSERVERS: 2 - 4

4.0 -6
6 - 8

8 - 12
DATE OF DATA ENTRY: 12 - 16
DATA ENTERED BY: 16 - 24
STREAM TYPE: 24 - 36
VALLEY TYPE: 32 -48

48 - 64
CROSS SECTION DIMENSIONS 64 - 96

(ft or ft2) 96 - 128
Cross Section Number (Station) 128 - 192
Bankfull Width 192 - 256
Bankfull Cross Sectional Area 256 - 384
Area of 1/3 Channel Width (right) 384 - 512
Area of 1/3 Channel Width (left) 512 - 1024
Maximum Depth at Thalweg 1024 - 4096
Flood Prone Area Width Bedrock

LONGITUDINAL DIMENSIONS BAR SAMPLE
(ft) Location

Station of Profile (begin, end) Sample Number
Thalweg Length Sample Collected by
Upper Thalweg Elevation
Lower Thalweg Elevation Date Sample Collected 
Upper Water Surface Elevation Date of Analysis
Lower Water Surface Elevation Analysis Performed By
Upper Bankfull Surface Elevation
Lower Bankfull Surface Elevation
Average Pool Length Sieve Size Total Weight Tare Weight
Average Pool Slope (mm) (lbs.) (lbs.)
Pool Slope - Range
Average Maximum Depth of Pools
Maximum Depth of Pools - Range
Average Pool Width
Pool Width - Range
Pool to Pool Spacing - Average
Pool to Pool Spacing - Range
Average Riffle Length
Average Riffle Slope
Riffle Slope - Range
Riffle to Riffle Spacing - Average
Riffle to Riffle Spacing - Range

PLAN FORM DIMENSIONS
(ft)

Valley Distance (of reach)
Valley Slope

Sinuosity (from aerial photograph)
Date of Aerial Photograph REGIONAL FLOW DATA

Meander Length
Meander Length-Average
Meander Length-Range USGS Regional Regression Equation
Average Radius of Curvature Q2 Q25

Radius of Curvature-Range Q5 Q50

Belt Width Q10 Q100

Bankfull Flow (Regional Curve - Local)

Largest particles on bar (mm):

* Note: Enter sieve size 
in descending order

Bankfull Flow (Regional Curve - Rosgen)

GCSWCD Level III Master.xls          6/25/2001 Page 1



DATA ENTRY FORM - 2

SUMMARY OF CONDITIONS
DATE OF FIELD OBSERVATION:

Riparian Vegetation (8a, 9b)
Flow Regime (P;2,6)
Stream Size, Stream Order (S-4(3) 
Depositional Patterns (B2)
Meander Pattern (M3)
Debris/Channel Blockages (D3)
Altered Channel State (Straightened, Lined, Relocated, etc)

General Remarks:

 Pfankuch
Channel Stability Rating

Location of analysis:
1. Land form Slope
2. Mass Wasting
3. Debris Jam Potential
4. Vegetative Bank Protection
5. Channel Capacity
6. Bank Rock Content
7. Obstructions to flow
8. Cutting
9. Depositional Patterns
10. Rock Angularity
11. Brightness
12. Consolidation of Particles
13. Bottom Size Distribution
14. Scouring and Deposition
15.  Aquatic Vegetation

Sediment supply (Extreme, Low)
Streambed (vertical) stability ( Degrading, Stable)
Width/Depth ratio condition (Normal, High, Very High)

Bank Erosion Hazard Index (BEHI)

Location of Analysis

Bank Height/Bankful Height
Root Depth/Bank Height
Root Density (%)
Bank Angle (degrees)
Surface Protection (%)
Total Numerical Adjustment 
BEHI Score
Overall Classification(Erodability) (Extreme, High, Moderate, Low)

General Remarks:

GCSWCD Level III Master.xls          6/25/2001 Page 2



STREAM:           Stream Type
           Valley Type

LOCATION:
Plan Form Dimensions

LOCATION RIGHT PIN: Latitude
LOCATION RIGHT PIN: Longitude Valley Distance (of reach) feet
LOCATION LEFT PIN: Latitude Valley Slope
LOCATION LEFT PIN: Longitude
DRAINAGE AREA (sq. mi.): Sinuosity (aerial photograph) 
DATE OF FIELD OBSERVATION:      Date of Aerial Photograph
FIELD OBSERVERS: Sinuosity  

     (Thalweg length / valley distance)
Sinuosity  
     (valley slope/stream slope)

DATE OF DATA ENTRY:
DATA ENTERED BY: Meander Length (Lm) feet

Meander length to bankfull width (Lm/W)  
Average Radius of Curvature (Rc) feet
Radius of Curvature-Range feet

Cross Section Dimensions Radius of curvature to bankfull width  
     (Rc/W)

Cross Section Number (Station) Belt Width feet
Bankfull Width (W) feet Meander width ratio (Belt Width/W)  
Bankfull Cross Sectional Area (A) sq. feet
Bankfull Mean Depth (D)  feet
Width/Depth Ratio (W/D)  
Wetted Perimeter (WP)  feet Feature Dimensions
Hydraulic Radius (A/WP)  feet
Maximum Depth at Thalweg (MD) feet Average Pool Slope
Flood Prone Area Stage (2 x MD) feet Pool Slope - Range
Flood Prone Area Width (FPW) feet Average Maximum Depth of Pools feet
Entrenchment Ratio (FPW/W)  Maximum Depth of Pools - Range feet

Average Pool Length
Average Pool Width feet
Pool Width - Range feet

Longitudinal Reach Profiles Pool to Pool Spacing - Average feet
Pool to Pool Spacing - Range feet

Thalweg Length feet Pool slope to average slope  
Upper Thalweg Elevation feet Pool depth to average bankfull depth  feet
Lower Thalweg Elevation feet Pool width to bankfull width  
Thalweg Elevation Difference feet Average Riffle Length
Upper Water Surface Elevation feet Average Riffle Slope
Lower Water Surface Elevation feet Riffle Slope - Range
Water Surface Elevation Difference feet Riffle to Riffle Spacing - Average feet
Upper Bankfull Elevation Riffle to Riffle Spacing - Range feet
Lower Bankfull Elevation Riffle spacing to bankfull width  
Bankfull Elevation Difference
Bankfull Slope  
Bankfull Slope %  %
Water Surface Slope  Calculations
Water Surface Slope %  %
Thalweg Slope  Mean Depth / D84  
Thalweg Slope %  % u/u*  

Manning's "n"  
Average Bankfull Velocity  ft/sec
Shear Velocity (u*)  ft/sec

REGIONAL FLOW DATA Bankfull Shear Stress  lbs/sq.ft
Stream Power ( w )  lbs/ft/sec
Near Bank Shear Stress (right)  lbs/sq.ft

USGS Regional Regression Equations Near Bank Shear Stress (left)  lbs/sq.ft
Critical Dim. Shear Stress  

2- Year Return Flow     Q2 cfs
5 - Year Return Flow     Q5 cfs

10 - Year Return Flow    Q10 cfs

25 - Year Return Flow    Q25 cfs

50 - Year Return Flow    Q50 cfs Bankfull Flow (Regional Curve - Rosgen) cfs

100 - Year Return Flow   Q100 cfs Bankfull Flow (Regional Curve - Local) cfs
Bankfull Flow (Calculated from field data)  cfs

STREAM CHANNEL CLASSIFICATION - LEVEL III
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SUMMARY OF CONDITIONS

DATE OF FIELD OBSERVATION:

Riparian Vegetation
Flow Regime
Stream Size, Stream Order
Depositional Patterns
Meander Pattern
Debris/Channel Blockages
Altered Channel State

General Remarks:

 Pfankuch
Channel Stability Rating

Location of analysis:
1. Land form Slope
2. Mass Wasting
3. Debris Jam Potential
4. Vegetative Bank Protection
5. Channel Capacity
6. Bank Rock Content
7. Obstructions to flow Channel Stability Rating (Pfankuch)
8. Cutting
9. Depositional Patterns
10. Rock Angularity
11. Brightness
12. Consolidation of Particles
13. Bottom Size Distribution
14. Scouring and Deposition
15.  Aquatic Vegetation

Sediment supply
Streambed (vertical) stability
Width/Depth ratio condition

Bank Erosion Hazard Index (BEHI)

Location of Analysis

Bank Height/Bankful Height
Root Depth/Bank Height
Root Density (%)
Surface Protection (%)
Adjustment(Bank Materials/Stratification)
Overall Classification(Erodability)
BEHI Score

General Remarks:

STREAM CHANNEL CLASSIFICATION - LEVEL III

GCSWCD Level III Master.xls          6/25/2001
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STREAM:
LOCATION:

X % Cum D95=

1 D84 =

DRAINAGE AREA: FIND  D50 =

DATE OF FIELD OBSERVATION: 2 D35 =
D15=

Channel Material

INCHES PARTICLE MILLIMETERS CLASS TOTAL # ITEM % % CUM X
silt/clay < .062 S/C   0.062

Very Fine .062 - .125 S   0.125
Fine .125 - .25 A   0.25

Medium .25 - .50 N   0.5
Coarse .50 - 1.0 D   1

.04 - .08 Very Coarse 1.0 - 2 S   2

.08 - .16 Very Fine 2 - 4   4

.16 - .24 Fine 4 - 6 G   6

.24 - .31 Fine 6 - 8 R   8

.31 - .47 Medium 8 - 12 A   12

.47 - .63 Medium 12 - 16 V   16

.63 - .94 Coarse 16 - 24 E   24
.94 - 1.26 Coarse 24 - 36 L   32
1.26 - 1.9 Very Coarse 32 -48 S   48
1.9 - 2.5 Very Coarse 48 - 64   64
2.5 - 3.8 Small 64 - 96 C   96
3.8 - 5.0 Small 96 - 128 O   128
5.0 - 7.6 Large 128 - 192 B   192
7.6 - 10 Large 192 - 256 L   256
10 - 15 Small 256 - 384 B   384
15 - 20 Small 384 - 512 L   512
20 - 40 Medium 512 - 1024 D   1024
40 - 160 Large 1024 - 4096 R   4096

Bedrock   
TOTAL

INTERPOLATOR From Graph:

Note: Bedrock samples are not included into graph

STREAM CHANNEL CLASSIFICATION - LEVEL III

Pebble Count Analysis

0

10

20

30

40

50

60

70

80

90

100

0.01 0.1 1 10 100 1000 10000

Particle Size (mm)

%
 C

u
m

u
la

ti
ve

 (
F

in
er

 T
h

an
)

GCSWCD Level III Master.xls          6/25/2001
Page 6



STREAM:
LOCATION:
SAMPLE NUMBER:
DRAINAGE AREA:
DATE OF COLLECTION:
SAMPLE COLLECTED BY:

DATE OF ANALYSIS:

ANALYSIS PERFORMED BY:

D95 = 
X % Cum D84 = 

DATE OF DATA ENTRY: 1 D50 = 
Find  D35 = 

2 D15 = 

Bar Material - Sieve Analysis

Largest Particles on Bar:

INTERPOLATOR
From Graph:

STREAM CHANNEL CLASSIFICATION - LEVEL III

Sieve Analysis
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Municipal Regulatory Controls for Wetlands, Shoreline & Riparian Corridors

Comprehensive Plan Zoning Subdivision Site Plan

City of Ithaca Wetlands, floodplains, steep slopes or other
areas not normally appropriate for building

Town of Caroline
Establish buffers along streams and
water courses, any disturbance shall
be mitigated

Town of Catherine >100 ft. from normal high W line of
any stream

Town of Cortlandville No development approval on
uninhabitable land subject to flood

Town of Covert No development approval on
uninhabitable land subject to flood

Town of Danby Wetland preservation

Town of Dryden

Planning Board may require bank
stabilization.   No development
approval on uninhabitable land
subject to flood

Town of Fayette

No development approval on
uninhabitable land subject to flood. 
Wherever possible retain large trees,
groves, water courses, water falls
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Town of Groton No development approval on
uninhabitable land subject to flood

Town of Homer Encourage to preserve

Establishment of Aquifer Protection District,
including Wellhead Protection Area (Area I),
Primary Aquifer Area (including
Environmental Conservation Law
wetlands)(Area II), and Principal Aquifer Area
(including Environmental Conservation Law
wetlands (area III), Tributary Watershed Area)
(Area IV). Prohibited uses include
pavement/impervious parking with area
>12,000 sq feet in Areas I and II.

No development approval on
uninhabitable land subject to flood

Town of Ithaca

Six Mile Creek Valley Conservation District:
Planning Board requires adequacy --protection
of wetlands, water courses.  Six Mile Creek
Valley Conservation District: no construction
within 100yr flood area (200 ft distance) and
50ft away from centerline of area that carries
water 6months a year

Town of Lansing

Construction and development shall be
adequate and in accordance with NYS
Environmental Conservation Law, Article 24,
Clean Water Act and US Army Corps of
Engineers and EPA requirements

Planning Board decides if
construction and realignment of
wetland

Town of Romulus Least possible
development on wetlands

Town of Seneca Falls

Permitted uses on wetlands: deposit or removal
of natural products by recreation or sport
fishing, hunting etc., ag practice (crops,
livestock), selective cutting timber. 
Development in accordance with PUD
provisions, preserving it as open space.  Special

No development approval on
uninhabitable land subject to flood
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uses on wetlands: drainage, dredging,
excavation, construction and reconstruction of
structures, obstructions for any purpose.   No
permanent structure w/in 50ft of the edge of the
bank of any water course

Town of Spencer Leave wetlands unaltered and
protect by easements, etc.

Town of Summer Hill

Shoreline standards:
on-site sewage tile
system >100 feet
and septic systems
>50feet away from
shore line (high
water mark). Boat
service facility
including oil tanks
within 100 feet of
shoreline must
prevent leaks, spills
(raised earthen or
paved berm or dike)

Town of Varick No development approval on uninhabitable
land subject to flood

Village of Aurora Subdivision: where vegetation has been
removed or damaged

Village of Cayuga Lake Residential District: build 10 feet away
from high water line

Village of Dryden All water courses adjacent to the subdivision
must have erosion control. Maximum retention

Village of Trumansburg Protection of wetlands No development approval on
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from destructive
development

uninhabitable land subject to flood
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Return Frequency of Flood Events in Cayuga Lake Tributaries

Increased impervious cover in a subwatershed has the potential to affect both quantity and
quality of the surface drainage network. Structural practices to control urban runoff rely on three
basic mechanisms to treat runoff: infiltration, filtration, and detention. Practices are sized based
on treating runoff from a storm of a specified probability of occurrence. As part of the watershed
planning process, the magnitude of streamflow of defined recurrence intervals has been
calculated. These discharges are tabulated below.

Return frequency of flood events in Cayuga Lake tributaries.
Calculated using the Log Pearson Type 3 distribution from historical
annual maximum flows in Cayuga Inlet (1937 -1999) and Fall Creek
(1925 - 1999) (Bedient and Huber 1992). Data in cfs.

Tributary 1 year 2 year 5 year 10 year 25 year
100
year

Fall Creek 934 2185 3201 3976 5073 6973

Salmon 671 1569 2299 2856 3643 5008

Unmonitored 593 1386 2030 2522 3218 4423

Taughannock 306 1062 1666 2108 2709 3684

Inlet 160 556 872 1103 1417 1928

Paines 114 267 391 486 620 852

Great Gully 72 251 393 497 639 869

Yawger 65 226 354 448 576 784

Trumansburg 63 220 345 437 562 764

Sheldrake 62 145 213 264 337 463

Yawger Trib 50 173 272 344 442 601

Gulf 47 109 160 198 253 348

Mack 41 96 141 176 224 308

Hicks 39 91 134 166 212 292
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Ledyard (Levanna) 27 95 149 188 242 329

Willow 15 53 83 105 136 184

68 (Interlaken) 15 35 51 63 80 110

Glenwood 9.0 31 49 62 79 108

Renwick 9.4 22 32 40 51 70

Williams 5.6 19 30 38 49 67

103 (south Willow) 4.9 17 27 34 43 59

106 (north Glenwood) 5.1 12 17 22 28 38

Paines Trib 1.4 3.3 4.9 6.0 7.7 11

Indian 2.0 7.0 11 14 18 24

Discharge from the category of unmonitored tributaries would not enter Cayuga Lake at a single
location, so it is not appropriate to use these estimated flows for sizing practices to control
nonpoint source pollution from the drainage areas around the lake shoreline.
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Municipal Land Use Regulation & Control Relating to Non-Point
Source Pollution
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Municipal Regulatory Management
The following information is available in this portion of this appendix:

• Overview of Municipal Land Use Regulation and Control in the Cayuga Lake
Watershed

• Zoning
• Comprehensive Plan
• Subdivision
• Site Plan Review
• Flood Plain Management
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Municipal Land Use Regulation and Control in the Cayuga Lake Watershed

Zoning

Comp
Plan

Subdiv
Ordinance

Drainage
Plan

Sediment &
Erosion
Control

Laws
Vegetation
Retention

Laws

Other
Plans

Other
Ordinances

Planning
Board

Board of
Appeals

Municipal
Board

Conservation
Board

Other Municipal
Boards and
Committees

Cayuga County

Town of Aurelius Yes No No No No No No No Yes Yes Yes No No

Village of Aurora Yes Yes Yes No Yes* No No Yes Yes Yes Yes No Yes

Village of Cayuga Yes No Yes No No No Yes Yes Yes Yes Yes No No

Town of Fleming Yes No Yes No No No No No Yes Yes Yes No

Town of Genoa No No No No Yes* No Yes Yes No Yes Yes No No

Town of Ledyard Yes No No No No No No Yes Yes Yes Yes No Yes

Town of Locke Did not return survey

Town of Scipio Yes No No No No No No No Yes Yes Yes No No

Town of Sempronius No No No No No No No Yes Yes Yes Yes No Yes

Town of Springport Yes No No No No No No No Yes Yes Yes No No

Town of Summer Hill No No Yes No No No Yes Yes Yes
Yes
(Variance
Board)

Yes No Yes

Village of Union Springs Yes Yes Yes No No No No No Yes Yes Yes No No

Town of Venice No No No No No No No No No No Yes No No

Cortland County
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Town of Cortlandville Yes Yes Yes No No No No No Yes Yes Yes No

Town of Harford Yes Do not
Know No No No No Yes Yes Yes Yes Yes No No

Town of Homer Yes Yes Yes No No No Yes No Yes Yes Yes No Yes

Town of Scott Yes No Yes No No No Yes No Yes Yes Yes No Yes

Town of Virgil Yes No Yes No No No No Yes Yes Yes Yes No Yes

Schuyler County

Town of Catharine Yes No Yes No No No No No Yes Yes Yes No No

Town of Hector No No No No No No No Yes No No Yes No Yes

Seneca County

Town of Covert No No Yes No No No No Yes Yes No Yes No No

Town of Fayette Yes Yes Yes No No No No No Yes Yes Yes No No

Village of Interlaken No No No No No No No Yes No No Yes Yes No

Town of Lodi No No No No No No No No Yes No No No No

Town of Ovid No No No No No No No No No No Yes No No

Town of Romulus No Yes No No No No No Yes Yes No No No No

Town of Seneca Falls Yes Yes Yes No No No No Yes Yes Yes Yes No No

Town of Varick Yes No Yes No No No No Yes Yes Yes Yes No No

Tioga County

Town of Spencer No No Yes No No No No No Yes No Yes No No

Tompkins County
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V of Cayuga Heights Yes Yes Yes No No No No Yes Yes Yes No No Yes

Town of Caroline No No Yes No No No No Yes Yes No Yes No Yes

Town of Danby Yes Yes Yes No No No No No Yes Yes Yes No No

Town of Dryden Yes Yes Yes No No No No No Yes Yes Yes No No

Village of Dryden Yes Yes Yes No No No No No Yes Yes Yes No No

Town of Enfield No No Yes No No No No Yes Yes No Yes No No

Village of Freeville Yes Yes Yes No No No No Yes Yes Yes Yes No No

Town of Groton Yes Yes Yes No No No No Yes Yes Yes Yes No No

City of Ithaca Yes Yes Yes No No No Yes Yes Yes Yes Yes(Commo
n Council) No Yes

Town of Ithaca Yes Yes Yes No No No Yes Yes Yes Yes Yes Yes Yes

Town of Lansing Yes Yes Yes No No No No Yes Yes Yes Yes No Yes

Village of Lansing Yes Yes Yes Yes* Yes* Yes* Yes Yes Yes Yes No No Yes

Town of Newfield No No Yes Yes No No No No No No Yes No No

Village of Trumansburg Yes Yes Yes No No No No Yes Yes Yes Yes Yes Yes

Town of Ulysses Yes Yes Yes No No No No No Yes Yes Yes No Yes

•  Part of zoning ordinance

Source: Genesee/Finger Lakes Regional Planning Council Land Use Regulation & Control Inventory (2001)
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COMPREHENSIVE PLAN

A Comprehensive Plan—sometimes also known as Master or General Plan—outlines the
physical development of the community. The future-oriented Plan covers the entire
geographic area of the community and includes all physical elements that will determine
future community development. Ideally, municipalities should possess a Comprehensive
Plan before enacting other land-use controls, such as a Zoning Ordinance or Subdivision
Review. A Plan that reflects general municipal land-use objectives based on projected
needs provides a better base for making sound and just land-use decisions. A
municipality that decides to adopt a Comprehensive Plan has the option to follow the
New York State enabling statutes as explained in the General City Law §28-a (for more
information see http://www.dos.state.ny.us/lgss/gcl.html), Town Law §272-a (for more
information see http://www.dos.state.ny.us/lgss/townlaw.html), and Village Law §7-722
(for more information see http://www.dos.state.ny.us/lgss/villaw.html ) or to proceed
through the planning process using case law.

The State enabling statutes give the local governing body (e.g. Town or Village Board)
the power to prepare a Comprehensive Plan itself or to delegate the responsibility to a
board or council (e.g. Planning Board). Many municipalities work with the planning staff
or hire a consultant for preparing a draft plan. An important part of the planning process
is public participation. At hearings and workshops residents have the opportunity to raise
questions, discuss problems, and make suggestions. Typical elements of Comprehensive
Plans are:
• general statements of goals, objectives, and principles
• consideration of local and regional needs
• existing and proposed land-uses
• existing and proposed educational, historical, cultural resources, etc.
• demographic and socio-economic trends and projections
• existing and proposed transportation facilities, utilities, and infrastructure
• housing resources and future needs, including affordable housing
• instruments and programs to implement the goals, objectives, and principles

In addition to ensuring the orderly and sound development of municipalities,
Comprehensive Plans give communities the tools to effectively manage local water
resources and to preserve and improve water quality. Most Comprehensive Plans
throughout the Cayuga Watershed region recommend  consideration of development
impact on erosion, sedimentation, drainage, flooding, water and sewer systems. To
implement these general goals and objectives, however, municipalities must adopt such
land-use controls as a Zoning Ordinance, Subdivision Review, and Site Plan Review that
define adequate designs and measures.

Municipal Comparisons (see Municipal Zoning Comparisons in this Appendix)

Exceptional Comprehensive Plans (only plans with water quality related
recommendations are included - see following pages for description by municipality)
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• Town of Cortlandville
• Town of Danby
• Town of Groton
• Town of Homer
• Town of Ithaca
• Town of Lansing
• Town of Romulus
• Town of Ulysses
• Village of Lansing
• Village of Trumansburg



Cayuga Lake Watershed Protection & Restoration 
Plan: Programmatic Environment

Comprehensive Plan: Proposed Measures Matrix
Issue Measure City of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of

Ithaca Aurelius Caroline Catherine Cortlandville Covert Danby Dryden Enfield Fayette Fleming Genoa Groton Harford Hector Homer

1) Agricultural Practices

encourage preservation of farm land; e.g. by transfer of 
development rights, ag zoning, ag districts, cluster 
development

  right-to-farm encourage adoption

2) Erosion & Sedimention Control

  riparian buffers & wetlands encourage to preserve and/or establish
encourage least possible development on wetlands

  vegetation retention & enhancement encourage preservation and planting

  open land and parks
encourage preservation of open space (public and private), 
wetlands, streams; e.g. by cluster dev or other
assess value for set-aside land (conservation, recreation, 
ag...) lower

create less intensity areas for areas of less dev suitability, 
  setbacks

  steep slope restrictions
avoid dev on steep slopes to min effects on soil stability, W 
quality

  grading & excavation

  mining encourage restrictions on mining

3) Drainage & Stormwater Management

  drainage & storm water facilities & easements
encourage to develop watershed management plan (storm 
water, erosion, sediment, groundwater etc.)

  impervious surfaces encourage less impervious surfaces

  flood management

flood prone areas should be protected from destructive 
development: leave undeveloped or use for ag, recreational 
etc land

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems (public or private) preferred
consider creation of water district

  on-site sewage systems (septic) connection to exist systems (public or private) preferred

consider creation of sewer district and intermunicipal system
avoid in areas of high water tables

  water quality

  groundwater protection

make dev. dependend on soil types (permeability, depth to 
seasonal high water table, and to bedrock): esp in regard to 
septic tanks
minimize practices that reduce capability of water to percolate 
through soil to recharge aquifers

5) Solid Waste Management should identify HazMat sites

6) Recreation
should increase lake access for picnicking, fishing, hunting, 
swimming, boating



Cayuga Lake Watershed Protection & Restoration 
Plan: Programmatic Environment

Comprehensive Plan: Proposed Measures Matrix
Issue Measure

1) Agricultural Practices

encourage preservation of farm land; e.g. by transfer of 
development rights, ag zoning, ag districts, cluster 
development

  right-to-farm encourage adoption

2) Erosion & Sedimention Control

  riparian buffers & wetlands encourage to preserve and/or establish
encourage least possible development on wetlands

  vegetation retention & enhancement encourage preservation and planting

  open land and parks
encourage preservation of open space (public and private), 
wetlands, streams; e.g. by cluster dev or other
assess value for set-aside land (conservation, recreation, 
ag...) lower

create less intensity areas for areas of less dev suitability, 
  setbacks

  steep slope restrictions
avoid dev on steep slopes to min effects on soil stability, W 
quality

  grading & excavation

  mining encourage restrictions on mining

3) Drainage & Stormwater Management

  drainage & storm water facilities & easements
encourage to develop watershed management plan (storm 
water, erosion, sediment, groundwater etc.)

  impervious surfaces encourage less impervious surfaces

  flood management

flood prone areas should be protected from destructive 
development: leave undeveloped or use for ag, recreational 
etc land

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems (public or private) preferred
consider creation of water district

  on-site sewage systems (septic) connection to exist systems (public or private) preferred

consider creation of sewer district and intermunicipal system
avoid in areas of high water tables

  water quality

  groundwater protection

make dev. dependend on soil types (permeability, depth to 
seasonal high water table, and to bedrock): esp in regard to 
septic tanks
minimize practices that reduce capability of water to percolate 
through soil to recharge aquifers

5) Solid Waste Management should identify HazMat sites

6) Recreation
should increase lake access for picnicking, fishing, hunting, 
swimming, boating

Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of
Ithaca Lansing Ledyard Lodi Newfield Ovid Romulus Scipio Scott Sempronius Seneca Falls Spencer Springport Summer Hill Ulysses



Cayuga Lake Watershed Protection & Restoration 
Plan: Programmatic Environment

Comprehensive Plan: Proposed Measures Matrix
Issue Measure

1) Agricultural Practices

encourage preservation of farm land; e.g. by transfer of 
development rights, ag zoning, ag districts, cluster 
development

  right-to-farm encourage adoption

2) Erosion & Sedimention Control

  riparian buffers & wetlands encourage to preserve and/or establish
encourage least possible development on wetlands

  vegetation retention & enhancement encourage preservation and planting

  open land and parks
encourage preservation of open space (public and private), 
wetlands, streams; e.g. by cluster dev or other
assess value for set-aside land (conservation, recreation, 
ag...) lower

create less intensity areas for areas of less dev suitability, 
  setbacks

  steep slope restrictions
avoid dev on steep slopes to min effects on soil stability, W 
quality

  grading & excavation

  mining encourage restrictions on mining

3) Drainage & Stormwater Management

  drainage & storm water facilities & easements
encourage to develop watershed management plan (storm 
water, erosion, sediment, groundwater etc.)

  impervious surfaces encourage less impervious surfaces

  flood management

flood prone areas should be protected from destructive 
development: leave undeveloped or use for ag, recreational 
etc land

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems (public or private) preferred
consider creation of water district

  on-site sewage systems (septic) connection to exist systems (public or private) preferred

consider creation of sewer district and intermunicipal system
avoid in areas of high water tables

  water quality

  groundwater protection

make dev. dependend on soil types (permeability, depth to 
seasonal high water table, and to bedrock): esp in regard to 
septic tanks
minimize practices that reduce capability of water to percolate 
through soil to recharge aquifers

5) Solid Waste Management should identify HazMat sites

6) Recreation
should increase lake access for picnicking, fishing, hunting, 
swimming, boating

Town of Town of Town of Village of Village of Village of Village of Village of Village of Village of Village of Village of
Varick Venice Virgil Aurora Cayuga Cayuga Heights Dryden Freeville Interlaken Lansing Trumansburg Union Springs



  
Issue  
1) Agricultural Practices encourage preservation of farm land: transfer of development rights, ag zoning, ag districts, cluster development
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks preserve open space, wetlands, streams: cluster development
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Cortlandville: Comprehensive Plan
Adopted (Amended): 1976



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks priority: to retain rural character

 through: development along existing roads or new short roads, max. and min set back requirements
 lower assessed value for set-aside land (conservation, recreation, ag...)

setbacks  
steep slope restrictions appropriate topography for development
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements approval for development
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) approval for development

 connection to existing systems preferred
on-site sewage systems (septic) appropriate for development

 connection to existing systems preferred
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Danby: Comprehensive Plan
Adopted (Amended): 1989



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement careful development if at all in natural habitats
open land and parks create less intensity areas for areas of less development suitability,

 encourage residential cluster development to max. ag land, open space, rural character, and min services
setbacks  
steep slope restrictions avoid development on steep slopes to min effects on soil stability and water quality
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management flood prone areas should be left open and used for forestry, recreation., ag or, otherwise employ adequate flood protection measures
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection control development to min negative impact on (detergents, paints, etc. from laundromats, car washes etc.)

 make development dependent on soil types (permeability, depth to seasonal high water table, and to bedrock): esp. in regards to septic tanks
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Groton: Comprehensive Plan
Adopted (Amended): 1993



  
Issue  
1) Agricultural Practices  

 farmers encouraged to establish ag districts
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands encourage to preserve
vegetation retention & enhancement  
open land and parks encourage to preservation and cluster development
setbacks  
steep slope restrictions  
grading & excavation  
mining no more valley bottom mines for sand and gravel
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces sufficient to let water penetrate ground
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) public systems preferred,
on-site sewage systems (septic) public systems preferred,

 when public system not feasible: prevent pollution of groundwater
 avoid private systems in area w/ high water tables

water quality  
groundwater protection min practices that min water percolating through soil to recharge aquifers
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Homer: Comprehensive Plan
Adopted (Amended): 1972



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement encourages planting trees

 retention in conjunction w/ development

open land and parks
should require clustering; use incentive zoning; dedication of land; limit use of environmental sensitive areas (wetlands, steep slope, soil prone to 
erosion)

 park system
 [these recommendations discussed in greater detail in "Town of Ithaca Park, Recreation, and Open Space Plan," 1997]

setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements should have Watershed Management Plan: stormwater mgt., control of soil erosion and sedimentation, groundwater mgt.
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management should encourage min waste production (re-use and recycle, composting)

 should identify HazMat sites
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ithaca: Comprehensive Plan
Adopted (Amended): 1993



  
Issue  
1) Agricultural Practices  

 should support ag to minimize negative impacts on sensitive environmental areas
right-to-farm should enact

 should support clustering of residential homes
2) Erosion & Sedimentation Control should reduce negative impacts on Cayuga Lake and its tributaries from erosion, sedimentation, drainage
riparian buffers & wetlands  

vegetation retention & enhancement should encourage a max. amount of natural vegetation in development projects and planting of appropriate new trees along roads and parking lots
open land and parks should set aside land for interconnecting system

 should consider Capital Improvement budget
 should support clustering of residential homes

setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic) encourage public sewer in all areas that have public water

 should have intermunicipal sewer systems
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation should increase lake access for picnicking, fishing, hunting, swimming, boating

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Lansing: Comprehensive Plan
Adopted (Amended): 1994



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks encourage cluster development for residential design

 proposes new recreational areas
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Lansing: Comprehensive Plan
Adopted (Amended): 1999



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands least possible development on wetlands
vegetation retention & enhancement  
open land and parks no development on dedicated land for recreational uses
setbacks  
steep slope restrictions least possible development
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management least possible development
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection least possible development over aquifers
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Romulus: Comprehensive Plan
Adopted (Amended): 1998



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands protection of wetlands from destructive development
vegetation retention & enhancement  
open land and parks enlarge, improve, increase outdoor recreational facilities
setbacks  
steep slope restrictions protection from destructive development
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management protection from destructive development
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Trumansburg: Comprehensive Plan
Adopted (Amended): 1992



  
Issue  
1) Agricultural Practices  

 promote viability of ag as a way to protect open space
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks encourage commercial cluster development

 encourage privately held open space
 consider joint Conservation Advisory Council (Town and Village)

setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) consider appropriate areas for water district
on-site sewage systems (septic) consider expanding systems into new development areas in cooperation with neighboring municipalities
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ulysses: Comprehensive Plan
Adopted (Amended): 1999
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ZONING ORDINANCE

Zoning ordinances as the most commonly and extensively used local tools for regulating land-
uses help to accomplish municipal development objectives. The regulations are designed to
secure safety from fire, flood and other dangers, promote public health and welfare, and protect
and improve property values.

Zoning regulates the use of land, the density of land-use, and the siting of development. Zoning
ordinances typically consists of two components: the zoning map and zoning regulations. The
zoning map divides a municipality into various land-use districts, such as residential,
commercial, and industrial districts. The zoning regulations, on the other hand, describe the
permissible land-uses in each of the various zoning districts identified on the zoning map. They
also include dimensional and design standards for each district, such as the height of structures,
minimum setbacks from building to property lines, and specify density requirements.
Municipalities that decide to introduce zoning must follow the New York State enabling statutes
as explained in the General City Law §20 (for more information see
http://www.dos.state.ny.us/lgss/gcl.html), Town Law §16, and Village Law §7.

Most municipalities establish the following or variations of the following zoning districts:

•  Agricultural - municipalities may designate districts for exclusively agricultural activities
under the Agriculture and Markets Law (§25AA)

•  Residential

•  Commercial

•  Industrial

•  Planned Unit (District) Development - municipalities may designate development
districts that allow a planned mix of uses, building types, and densities

The State enabling statutes allow municipalities to provide relief from the strict application of
zoning regulations. Use and area variances relax zoning regulations in terms of use and
dimensional requirements. The standards for variances are set forth in the General City Law §81-
b (for more information see http://www.dos.state.ny.us/lgss/planzone.html#20), Town Law
§267-b (for more information see http://www.dos.state.ny.us/lgss/townlaw.html) and Village
Law §7-71 (for more information see http://www.dos.state.ny.us/lgss/villaw.html).

The State enabling statutes require municipal governments to comply with the State
Environmental Quality Review Act (SEQRA) (for more information see
http://www.dec.state.ny.us/website/dcs/seqr/index.html) before approving projects proposed by
private owners. The statutes do not require, but recommend that the municipal zoning ordinance
complies with the municipal Comprehensive Plan (Master or General Plan) (see Comprehensive
Plan information in this Appendix).

The State enabling statutes grant municipalities the power to mandate specific design standards
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for proposed constructions. Most zoning ordinances throughout the Cayuga Watershed region
require Planning Boards to consider development impact on erosion, sedimentation, drainage,
flooding, water and sewer systems. Developers are often required to adopt adequate designs and
measures to mitigate development impact. However, adequacy is very often not specified.
Depending on how strict they are, mitigation measures and design standards can help to preserve
and improve water quality.

Adequate erosion and sedimentation control measures, for example, might help to reduce the
contamination of run-off water, thus keeping local watercourses clean. Decreasing the amount of
impervious surfaces (e.g. parking lots) or increasing the use of pervious materials (e.g. crushed
stones) might lead to less run-off water and cleaner ground water. Another measure to protection
water quality is to regulate the location and practices of junkyards (for more information see
Junk Yard Ordinance in this Appendix).

Municipal Zoning Ordinance Comparisons (see Municipal Zoning Comparisons in this
Appendix)

Exceptional Zoning Ordinances (only ordinances with water quality related provisions are
included - see following pages for description by municipality)

• City of Ithaca

• Town of Aurelius

• Town of Catherine

• Town of Cortlandville

• Town of Danby

• Town of Dryden

• Town of Fayette

• Town of Fleming

• Town of Groton

• Town of Homer

• Town of Ithaca

• Town of Lansing

• Town of Seneca Falls

• Town of Springport
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• Town of Ulysses

• Town of Virgil

• Village of Aurora

• Village of Cayuga

• Village of Dryden

• Village of Freeville

• Village of Lansing

• Village of Trumansburg

 



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Zoning Ordinance: Existing Measures Matrix
Issue Measure City of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of

Ithaca Aurelius Caroline Catherine Cortlandville Covert Danby Dryden Enfield Fayette Fleming Genoa Groton
1) Agricultural Practices agricultural district

restrictions on use of human and animal waste, pesticides etc.
  right-to-farm local law

2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

  riparian buffers & wetlands requires buffers, bank stabilization along streams and Wcourses
construction shall be in acc with NYS EnvConsL, Art 24, Clean Water Act and 
US Army Corps of Eng and EPA requirements
restrictions for development on wetlands: prohibited and restricted uses (in all 
or specified zones)

  vegetation retention & enhancement
vegetation replacement where soil or vegetation had been moved or damaged 
(in all or specified zones)
no removal of larger trees without approval (in all or specified zones)

preservation of larger trees whenever possible (in all or specified zones)

  open land and parks
requires the dedication of open and recreational space (in all or specific 
zones)
requires cluster development

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal
not without approval
mitigation and recovery measures during and/or after construction (mulching, 
restoration of normal grade, seeding, etc.)

  mining no mining or drilling without approval

3) Drainage & Stormwater Management
according to NYS DEC Reducing the Impacts of Storm Water Runoff from 
New Development
according to NYS DEC State Pollution Discharge Elimination System 
(SPDES)

  drainage & storm water facilities & easements
approved drainage and storm water facilities for road construction and new 
development (Subdivision, Site Plan, and PUD)
no more storm water runoff than before construction (general, Subdivision, 
and Site Plan)

avoid changes to existing water courses, instead use pipes. culverts etc.
  impervious surfaces maximum building cover on lot (in all or specified zones)

specified road surface material (other than mobile home parks)
  flood management follows FEMA guidelines .

restrictions for development in flood plains
no development approval on uninhabitable land subject to flood

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems preferred (other than mobile home parks)

  on-site sewage systems (septic) approval depends on soil permeability
required percolation tests
connection to exist systems preferred (other than mobile home parks)

  water quality
regulates the storage and use of fertilizers, pesticides etc near wells, streams, 
drain ditches

  groundwater protection aquifer protection district with prohibited and restricted uses

5) Solid Waste Management
minimum distance between storage of waste and haz material and water 
course, well etc

6) Recreation regulates the construction of docks and marinas



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Zoning Ordinance: Existing Measures Matrix
Issue Measure

1) Agricultural Practices agricultural district
restrictions on use of human and animal waste, pesticides etc.

  right-to-farm local law

2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

  riparian buffers & wetlands requires buffers, bank stabilization along streams and Wcourses
construction shall be in acc with NYS EnvConsL, Art 24, Clean Water Act and 
US Army Corps of Eng and EPA requirements
restrictions for development on wetlands: prohibited and restricted uses (in all 
or specified zones)

  vegetation retention & enhancement
vegetation replacement where soil or vegetation had been moved or damaged 
(in all or specified zones)
no removal of larger trees without approval (in all or specified zones)

preservation of larger trees whenever possible (in all or specified zones)

  open land and parks
requires the dedication of open and recreational space (in all or specific 
zones)
requires cluster development

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal
not without approval
mitigation and recovery measures during and/or after construction (mulching, 
restoration of normal grade, seeding, etc.)

  mining no mining or drilling without approval

3) Drainage & Stormwater Management
according to NYS DEC Reducing the Impacts of Storm Water Runoff from 
New Development
according to NYS DEC State Pollution Discharge Elimination System 
(SPDES)

  drainage & storm water facilities & easements
approved drainage and storm water facilities for road construction and new 
development (Subdivision, Site Plan, and PUD)
no more storm water runoff than before construction (general, Subdivision, 
and Site Plan)

avoid changes to existing water courses, instead use pipes. culverts etc.
  impervious surfaces maximum building cover on lot (in all or specified zones)

specified road surface material (other than mobile home parks)
  flood management follows FEMA guidelines

restrictions for development in flood plains
no development approval on uninhabitable land subject to flood

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems preferred (other than mobile home parks)

  on-site sewage systems (septic) approval depends on soil permeability
required percolation tests
connection to exist systems preferred (other than mobile home parks)

  water quality
regulates the storage and use of fertilizers, pesticides etc near wells, streams, 
drain ditches

  groundwater protection aquifer protection district with prohibited and restricted uses

5) Solid Waste Management
minimum distance between storage of waste and haz material and water 
course, well etc

6) Recreation regulates the construction of docks and marinas

Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of
Harford Hector Homer Ithaca Lansing Ledyard Lodi Newfield Ovid Romulus Scipio Scott Sempronius



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Zoning Ordinance: Existing Measures Matrix
Issue Measure

1) Agricultural Practices agricultural district
restrictions on use of human and animal waste, pesticides etc.

  right-to-farm local law

2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

  riparian buffers & wetlands requires buffers, bank stabilization along streams and Wcourses
construction shall be in acc with NYS EnvConsL, Art 24, Clean Water Act and 
US Army Corps of Eng and EPA requirements
restrictions for development on wetlands: prohibited and restricted uses (in all 
or specified zones)

  vegetation retention & enhancement
vegetation replacement where soil or vegetation had been moved or damaged 
(in all or specified zones)
no removal of larger trees without approval (in all or specified zones)

preservation of larger trees whenever possible (in all or specified zones)

  open land and parks
requires the dedication of open and recreational space (in all or specific 
zones)
requires cluster development

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal
not without approval
mitigation and recovery measures during and/or after construction (mulching, 
restoration of normal grade, seeding, etc.)

  mining no mining or drilling without approval

3) Drainage & Stormwater Management
according to NYS DEC Reducing the Impacts of Storm Water Runoff from 
New Development
according to NYS DEC State Pollution Discharge Elimination System 
(SPDES)

  drainage & storm water facilities & easements
approved drainage and storm water facilities for road construction and new 
development (Subdivision, Site Plan, and PUD)
no more storm water runoff than before construction (general, Subdivision, 
and Site Plan)

avoid changes to existing water courses, instead use pipes. culverts etc.
  impervious surfaces maximum building cover on lot (in all or specified zones)

specified road surface material (other than mobile home parks)
  flood management follows FEMA guidelines

restrictions for development in flood plains
no development approval on uninhabitable land subject to flood

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems preferred (other than mobile home parks)

  on-site sewage systems (septic) approval depends on soil permeability
required percolation tests
connection to exist systems preferred (other than mobile home parks)

  water quality
regulates the storage and use of fertilizers, pesticides etc near wells, streams, 
drain ditches

  groundwater protection aquifer protection district with prohibited and restricted uses

5) Solid Waste Management
minimum distance between storage of waste and haz material and water 
course, well etc

6) Recreation regulates the construction of docks and marinas

Town of Town of Town of Town of Town of Town of Town of Town of Village of Village of Village of
Seneca Falls Spencer Springport Summer Hill Ulysses Varick Venice Virgil Aurora Cayuga Cayuga Heights



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Zoning Ordinance: Existing Measures Matrix
Issue Measure

1) Agricultural Practices agricultural district
restrictions on use of human and animal waste, pesticides etc.

  right-to-farm local law

2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

  riparian buffers & wetlands requires buffers, bank stabilization along streams and Wcourses
construction shall be in acc with NYS EnvConsL, Art 24, Clean Water Act and 
US Army Corps of Eng and EPA requirements
restrictions for development on wetlands: prohibited and restricted uses (in all 
or specified zones)

  vegetation retention & enhancement
vegetation replacement where soil or vegetation had been moved or damaged 
(in all or specified zones)
no removal of larger trees without approval (in all or specified zones)

preservation of larger trees whenever possible (in all or specified zones)

  open land and parks
requires the dedication of open and recreational space (in all or specific 
zones)
requires cluster development

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal
not without approval
mitigation and recovery measures during and/or after construction (mulching, 
restoration of normal grade, seeding, etc.)

  mining no mining or drilling without approval

3) Drainage & Stormwater Management
according to NYS DEC Reducing the Impacts of Storm Water Runoff from 
New Development
according to NYS DEC State Pollution Discharge Elimination System 
(SPDES)

  drainage & storm water facilities & easements
approved drainage and storm water facilities for road construction and new 
development (Subdivision, Site Plan, and PUD)
no more storm water runoff than before construction (general, Subdivision, 
and Site Plan)

avoid changes to existing water courses, instead use pipes. culverts etc.
  impervious surfaces maximum building cover on lot (in all or specified zones)

specified road surface material (other than mobile home parks)
  flood management follows FEMA guidelines

restrictions for development in flood plains
no development approval on uninhabitable land subject to flood

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) connection to exist systems preferred (other than mobile home parks)

  on-site sewage systems (septic) approval depends on soil permeability
required percolation tests
connection to exist systems preferred (other than mobile home parks)

  water quality
regulates the storage and use of fertilizers, pesticides etc near wells, streams, 
drain ditches

  groundwater protection aquifer protection district with prohibited and restricted uses

5) Solid Waste Management
minimum distance between storage of waste and haz material and water 
course, well etc

6) Recreation regulates the construction of docks and marinas

Village of Village of Village of Village of Village of Village of
Dryden Freeville Interlaken Lansing Trumansburg Union Springs



 
ag district: sale or repair, assembly, fabrication of farm machinery and equipment
 
 
 
 
 
 
 
 
drill for oil and gas subject to NYSDEC regs
mining and extraction of sand, gravel, and rock subject to NYSDEC regs and in compliance with local law: no mining in R, C or PDD 
zones; in other zones only with permit
 
well-drained parking
accessory structures >200 sq. ft need building permit
max. building cover: A, AR, FH 10%; R; and C 30%; I 35%
off-street parking and loading facilities: all weather surface, may be gravel, crushed stone, concrete, black top
follows FEMA guidelines
separate Flood Prevention Law
 
 
 
 
 
no refuse dump within 200 ft of any stream, except with Town Board approval
 6) Recreation

on-site sewage systems (septic)
water quality
groundwater protection
5) Solid Waste Management

flood management
 
4) Ground- and Drinking Water/ Sewage
private water systems (wells)

drainage & storm water facilities & easements
impervious surfaces
 
 

grading & excavation
mining

 

3) Drainage & Stormwater Management

vegetation retention & enhancement
open land and parks
setbacks
steep slope restrictions

1) Agricultural Practices
right-to-farm
2) Erosion & Sedimentation Control
riparian buffers & wetlands

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Aurelius: Zoning Ordinance
Adopted (Amended): 1993

Issue



Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control NYSDEC guidelines (1991)
riparian buffers & wetlands  
vegetation retention & enhancement subdivision: where vegetation has been removed or damaged
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation road construction: removed topsoil shall be uniformly spread again to support vegetation
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements subdivision: systems must be approved by SWCD

 subdivision design: roadway ditches 5yrs; storm sewers 5yrs; culvert under roadway 25yrs; water courses 10yrs

 subdivision ditch easement for maintenance (min width of 12ft); open ditches must have side slope ratio of 2:1 and a min 2ft bottom 
width

 subdivision: adequate protection of ditches by enclosing the water course with pipe; sodding or paving w/ brick, concrete, half tile or 
broken concrete slabs or stone

 stormwater management according to Bureau of Water Quality Management Guidelines (1992)

 subdivision: storm sewers shall be installed when Village Board decides (advise from Village Consulting Engineer or Cayuga Co. SWCD 
or Co.  DOT) according to NYSDEC standards

impervious surfaces max. building cover: AR 30%; R 30%; C 35%; I 25%
flood management no development in flood hazard zone, except a very few exceptions that require special permits
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic) subdivision: connection where public sewer system, if not private
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Aurora: Zoning Ordinance
Adopted (Amended): 1993



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces one-family, ag., business: >20 % of lot covered with structures

 multi-family: >50 % of lot covered with structures
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) sources must be in accordance with requirements of NYSDOH and Schuyler Co. Watershed Dept.
on-site sewage systems (septic) methods must be in accordance with requirements of NYSDOH and Schuyler Co. Watershed Dept.

 percolation tests can be required by ZBA; conducted by zoning inspector or DOH
water quality special business use permit must consider impact on water pollution
groundwater protection  
5) Solid Waste Management  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Catherine: Zoning Ordinance
Adopted (Amended): 1967 (1984, 1991, 1996)



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks Lake Residential District: building 10ft away from high water line
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage mobile homes shall be connected to Village sewer and water systems
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation permits for docks >40ft into Cayuga Lake and >4ft deep

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Cayuga: Zoning Ordinance
Adopted (Amended): 1988



  
Issue  
1) Agricultural Practices ag district

 use of human and animal waste so as to minimize environmental hazards
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks PUD: 25%

 may permit cluster development
setbacks  
steep slope restrictions  
grading & excavation board approval for excavation every year: considers soil erosion, drainage, presence of farmland, slopes
mining board approval every year: considers soil erosion, drainage, presence of farmland, slopes
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements stormwater mgmt and erosion and sediment control:

 no net increase in runoff between pre and post development for 2yrs, 10yrs, 50yrs-24hrs storm events
 according to NYSDEC's Reducing the impacts of stormwater Runoff from New Development
 according to NY Guidelines for Urban Erosion and Sediment Control
 according to State Pollution Discharge Elimination System (SPDES), General Permit 93-06
 however, some perform standards more stringent:
 a) flood control: e.g. minimize or avoid land clearing and grading within 200 ft of any water course
 b) water quality management: e.g. stormwater retention to remove pollutants in Areas I and II
 c) e.g. smallest area possible subject to erosion & sediment (max. 2 acre), immediately stabilizing within 3 days and seeding immediately after end of construction

impervious surfaces  
flood management follows FEMA guidelines
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)
on-site sewage systems (septic)  
water quality  
groundwater protection aquifer protection district restriction.: storage of toxic and hazardous material; use of septic tanks; mining and excavations; vehicular servicing; use of pesticides

 aquifer protection district: primary (Area I), principal (Area II), tributary watershed (Area III)
 industrial district: discharge of material harmful for groundwater or public health into septic system or ground needs Co. DOH or NYSDEC approval
 aquifer protection district: prohibited within 50 ft in Areas I - III to store and use defined material

5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Cortlandville: Zoning Ordinance
Adopted (Amended): 1997



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation no excavation open for more than a year after work is done
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces low-density area: no more than 25% of lot covered; commercial zone: <30%

 new mobile home park: access drives and walkways paved w/ blacktop, concrete, or other solid mat.; old mobile home park: crusher run stone
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Danby: Zoning Ordinance
Adopted (Amended): 1991 (2000)



  
Issue  
1) Agricultural Practices  
right-to-farm Zoning Ordinance amendment, Local Law #1 of 1992
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  

mining
town board may approve special permit for excavation and sale of topsoil, sand, gravel etc. in moderate and higher density area only, other restrictions, 
Important: consider impact on general welfare, stability of adjacent land, and issues: erosion, drainage, soil fertility

3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  

impervious surfaces
<15% of lot covered w/ structures (low density residential, low density residential and ag,); <20% w/ structures and <30% incl. water and sewer 
facilities (moderate density ag-residential)

 <30% (higher density ag-commercial-residential), <60% (manufacturing and assembly)
 Planned Unit Development District w/ min of 100ac, a min. of 30% in low density residential must remain open

flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality water used in washing operation not be discharged into stream or natural drainage channel w/out approval from NYSDEC
groundwater protection Manufacturing-Assembly zone: for discharge of liquid waste and effluent approval by Co. BOH needed
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Dryden: Zoning Ordinance
Adopted (Amended): 1988 (several amendments)



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control construction sites: erosion control measures (anti-erosion mats, straw etc.)
riparian buffers & wetlands all water courses adjacent to the subdivision must have erosion control
vegetation retention & enhancement save larger trees

 max. retention
open land and parks Subdivision: residential cluster development encouraged
setbacks  
steep slope restrictions  
grading & excavation any disturbed area must be restored w/ 6in cover and appropriately reseeded
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements discharge of stormwater, runoff only into designated approved storm sewer; no discharge of toxic and haz mat at all (very detailed provisions)

 
adequate drainage system required where water course separates street from abutting property; and where subdivision is traversed by water course 
ROW or easement >20ft, approval by town engineer required

 approved adequate drainage system for up- and down-stream runoff (very detailed design provisions)
 board requires to carry away spring or surface water through pipe or ditch, located in street ROW where feasible

impervious surfaces max. lot coverage: RA 30%, RB 40%, Multiple R 30%,
 specified road construction material: bituminous concrete as surface

flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) connection to public system preferred

 
no storage of herbicides and pesticides w/in 500ft of well; human waste w/in 100ft; toxic mat w/in 500ft; radioactive mat 500-1000ft, junk yards 
250ft; refuse disposal 500ft

on-site sewage systems (septic) connection to public system preferred
water quality if board deems necessary: mandatory water conservation
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Dryden: Zoning Ordinance
Adopted (Amended): 1996



  
Issue  
1) Agricultural Practices ag district
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks new structures >10ft away from any boundary line (>50ft from ROW)
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management follows FEMA guidelines
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  

on-site sewage systems (septic)
establishment of an Open District: areas w/ soils of poor permeability for on-site sewage systems shall not be developed beyond soil capability to 
handle wastes

 
non-conforming lots, lakefront and canal front property: adequacy approved by Co. DOH and NYS licensed engineer's certificate for new and modified 
systems

 new and modified systems shall require Co. DOH percolation test approval
 min of 100ft b/w leach lines and the private source of water

water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Fayette: Zoning Ordinance
Adopted (Amended):



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces max. building on lot coverage for all zones 35%

flood management before building permit approval, Zoning officer checks if site is reasonably save from flooding: attachment, materials, drainage, sewer, water systems
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Fleming: Zoning Ordinance
Adopted (Amended): 1988 (X)



  
Issue  
1) Agricultural Practices ag activities only in ag district
right-to-farm  
2) Erosion & Sedimentation Control local Environmental Quality Review law
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation re-cover disturbed area max. 6mo after end of construction
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  

impervious surfaces
max. lot coverage: residential 15 - 20%; ag 30% (residential), 40% (non-residential); site plan 40% (residential, municipal, educational, business), 
50% (religious), 80% (commercial)

flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Freeville: Zoning Ordinance
Adopted (Amended): 1986



  
Issue  
1) Agricultural Practices  
right-to-farm Local Law No2. 1997
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation re-cover disturbed area max. 30 days after end of construction
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management local law follows FEMA guidelines
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management Junk Yard Ordinance (1970)
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Groton: Zoning Ordinance
Adopted (Amended): 1995



  
Issue  
1) Agricultural Practices  

 Ag district, but permitted uses no different on farms in Residential Districts
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  

 reseeding after sod removal and if no building or parking
 covering or refilling of construction sites to normal grade after 1yr

mining removal of sod, loam, sand, gravel, or quarried stone needs ZBA approval
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  

groundwater protection
establish of Aquifer Protection District, including Wellhead Protection Area (Area I), Primary Aquifer Area (including Environmental Conservation Law wetlands)(Area II), and Principal Aquifer Area 
(including Environmental Conservation Law wetlands) (area III), Tributary Watershed Area) (Area IV)

 aquifer protection district is a Critical Environmental Area
 prohibited uses: storage, manufacture of toxic and hazardous mat, gas stations, solid waste disposal facility
 septic tanks for multi family houses, new single-family homes on lots <2ac in Areas I and II and 30,000sqft anywhere else
 septic tanks for new two family homes on lots <2ac in Area I and <40,000sqft anywhere else
 septic tanks (new) w/ daily max. flowrates >1000gal
 pavement/impervious parking w/ area >12,000 sq. ft in Areas I and II
 golf courses in Area I
 restricted uses: storage of toxic, HazMat, oil
 gravel mining and excavation where permitted
 groundwater well monitoring by Co. DOH
 car services allowed in Areas III and IV if no-leak tanks, pans to collect dripping...liquids and disposal of; concrete floors
 use of pesticides, herbicides, fungicides according to manufacturer's recommendations
 conversion of one to two family house using septic system needs Co. DOH approval
 dry wells connection to drains from building must meet requirements of Part C of Fed Safe Drink Water Act and associated regs

5) Solid Waste Management no illegal dumping outside of Co. landfill and other appropriate places; permit for using it to establish grades
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Homer: Zoning Ordinance
Adopted (Amended): 1999



  
Issue  
1) Agricultural Practices no fresh manure, only mulch, compost or organic fertilizer used in gardening that is confined to the site

 approval from adjacent property owners or other garden users for noxious fertilizer or chemicals
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands wetlands, floodplains, steep slopes or other areas not normally appropriate for building
vegetation retention & enhancement  

 no removal of trees from city property without City Engineer approval
open land and parks

 
 construction shall not account for more than 50% of the land area reserved
 dedicated land becomes common land

setbacks  
steep slope restrictions  
grading & excavation no removal of topsoil for sale or use elsewhere, except when construction, without Build. Commissioner's approval

 City Engineer approval for grading, tree removal in connection with building permit, also no altering, filling etc. of natural waterways
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
all new or enlarged parking areas, including combined driveways and maneuver areas, need adequate runoff drainage for a 2-yr. storm, connection to public 
stormwater system

impervious surfaces  
 combine driveways whenever possible
 Building Commissioner approval for new and enlarged park lots (four cars or more)
 surface of park areas and driveways according to standards, should minimize erosion and shall support drainage;
 acceptable surface material: crushed stone, brick, concrete, asphalt or similar

flood management follows FEMA guidelines
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
City of Ithaca: Zoning Ordinance
Adopted (Amended): 1975 (X)

reduction in the lot area in a cluster subdivision beyond the minimum requires the reservation of an equivalent amount of land as open space, passive recreation area 
or active recreation area.



  
Issue  
1) Agricultural Practices ag district
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands Six Mile Creek Valley Conservation District: planning board requires adequacy (protection of wetlands, water courses, etc.)
vegetation retention & enhancement Six Mile Creek Valley Conservation District: replacement
open land and parks board may require if need exists

 Six Mile Creek Valley Conservation District: preserve existing open spaces by clustering, extra parks not necessary
setbacks  
steep slope restrictions no construction over 25%  w/ min. horizontal slope length of 25 ft
grading & excavation drainage and erosion management plan approved by town engineer when more than 50cu yards removal or deposit of fill

 one month after end of construction, restore normal grade
mining deposit and removal of more than 50cu yards of fill, sod, loam, sand, gravel stone or similar needs ZBA approval
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements Six Mile Creek Valley Conservation District: planning board may require plan approved by town engineer

 Six Mile Creek Valley Conservation District: existing drainage ways should be retained

impervious surfaces
multiple family homes: parking lots surfaced w/ black top, compacted gravel or other dust-free mat, graded to drain properly and access and sidewalks 
covered w/ black-top, concrete, other solid mat.

 business: <30% lot cover; park: black-top, stone, dust-free mat, graded to drain
 light industrial / industrial production / parking: black-top, stone, dust-free mat, graded to drain
 Six Mile Creek Valley Conservation District: no more than 15% of total lot covered

flood management
Six Mile Creek Valley Conservation District: no construction within 100yr flood area (200 ft distance) and 50ft away from centerline of area that carries 
water 6 months a year

 follows FEMA standards
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ithaca: Zoning Ordinance
Adopted (Amended): 1997



  
Issue  
1) Agricultural Practices ag district
right-to-farm  
2) Erosion & Sedimentation Control  

riparian buffers & wetlands
construction and development shall be adequate and in accordance with NYS Environmental Conservation Law, Art 24 and Clean Water Act, and US 
Army Corps of Engineers and EPA regs

vegetation retention & enhancement  
open land and parks Lakeshore District: residential and limited non-residential use
setbacks  
steep slope restrictions site plan review: development on erodible soils and slopes >10% shall include erosion plan
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements site plan review: required that no increase in stormwater amount across adjacent property
impervious surfaces  
flood management no construction in flood plains that would change the flow of water in the flood area or pick up debris that will damage property
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Lansing: Zoning Ordinance
Adopted (Amended):



Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control local Environmental Quality Review law
riparian buffers & wetlands  
vegetation retention & enhancement protection of as many trees as is ecologically sound

 Conservation Combining District: protection of wildlife habitat
open land and parks  
setbacks  
steep slope restrictions permit for development >25%
grading & excavation re-cover disturbed area max. 1yr after end of construction
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements Conservation Combining District: protection of lakeshore and natural drainage ways
impervious surfaces

 
flood management Flood Hazard Combining District: development needs special permit and Environmental Quality Review compliance

 follows FEMA standards
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

max. lot cover: low density residential, all uses (10%); medium density residential (sewered areas 15%; non-sewered 10%); high density residential 
(sewered 20%, non-sewered 10%); commercial low density traffic (none); commercial high density traffic (none); business and technology (25%); 
research (25%)

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Lansing: Zoning Ordinance
Adopted (Amended): 1976 (X)



  
Issue  
1) Agricultural Practices  

 2 Ag district types
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands permitted uses on wetlands: deposit or removal of natural products by recreation or sport fishing, hunting etc., ag practice (crops, livestock), selective 

 development in accordance w/ PUD provisions, preserving it as open space
 special uses on wetlands: drain, dredging, excavation, construction and reconstruction of structures, obstructions for any purpose

vegetation retention & enhancement for PUD approval: existing trees whenever possible; street trees
open land and parks  
setbacks no permanent structure within 50ft of the edge of the bank of any water course
steep slope restrictions  
grading & excavation town board approval of landscaping and drainage plan before topsoil removal

 re-cover disturbed area max. 1yr after end of construction
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements for PUD approval: storm drainage system including adequate protection of surrounding area from stormwater runoff
impervious surfaces  

flood management
floodplain district: allowed - nurseries; special condition - roadside stands; special use permit - essential services, extraction of stone, sand, gravel; 
parks

4) Ground- and Drinking Water/ Sewage  
private water systems (wells) when mobile home park within 500ft of public water system: connection, if not exists, private system
on-site sewage systems (septic) when mobile home park within 500ft of public sewer system: connection, if not exists, private system
water quality  
groundwater protection  
5) Solid Waste Management  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Seneca Falls: Zoning Ordinance
Adopted (Amended): 1998



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement for site plan approval: max. retention and adequacy of type and arrangement of trees etc.
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management follows FEMA guidelines
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Springport: Zoning Ordinance
Adopted (Amended): 1991



Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control local Environmental Quality Review law
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation extraction of natural products prohibited, except for construction
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces Industrial district: max. lot cover 50%, rest for parks, sidewalks
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic) building in Industrial district not connected to public sewer needs Co. DOH approval for private system
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Trumansburg: Zoning Ordinance
Adopted (Amended): 1971 (X)



  
Issue  
1) Agricultural Practices  

 ag allowed everywhere under Ag Law 25-AA
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement in Development District
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining no removal of sod, loam, sand, gravel or quarried stone without ZBA approval, except in connection with construction of building
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ulysses: Zoning Ordinance
Adopted (Amended): 1978



  
Issue  
1) Agricultural Practices ag district
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks preservation through ag district, also larger residential lot sizes to protect groundwater and aquifer

 PUD (35%)
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements  
impervious surfaces max. lot/land coverage: farm and farm uses (AG, AR) 10%; Highway Commercial 30%; PUD 50%; all other 20%
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management in ag district: illegal dumping prohibited
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Virgil: Zoning Ordinance
Adopted (Amended): 1979 (many)
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SUBDIVISION REVIEW

The subdivision review process is a critical tool in local land-use management for
ensuring the orderly development of the municipality. The subdivision process controls
the manner by which land is divided into smaller tracts of land. Subdivision regulations
require the developer to provide adequately designed streets, lots, open space, and
infrastructure and to follow the municipality’s land use objectives. A municipality that
decides to introduce subdivision review must follow the New York State enabling
statutes as explained in the General City Law §32 and §33 (for more information see
http://www.dos.state.ny.us/lgss/gcl.html), Town Law §276 and §277 (for more
information see http://www.dos.state.ny.us/lgss/townlaw.html), and Village Law §7-72
and §7-730 (for more information see http://www.dos.state.ny.us/lgss/villaw.html).

The State enabling statutes give the local governing body (e.g. Town or Village Board)
the power to authorize a board or council (e.g. Planning Board) to conduct subdivision
plat review. A "plat" is a map prepared by a professional which shows the subdivision’s
lots, roads, driveways, water and sewer facilities, and the natural and physical
characteristics of the land proposed for subdivision. The Planning Board will determine if
the land can be subdivided and developed without danger to public health, safety and
welfare or peril from fire, flood, drainage or other threats for neighboring properties. The
proposed subdivision has also to comply with the local Zoning Ordinance, the
Comprehensive Plan (Master Plan), if one exists, the State Environmental Quality
Review Act (SEQRA) (for more information see
http://www.dec.state.ny.us/website/dcs/seqr/index.html) and individual lots of a proposed
subdivision may be subject to a Site Plan Review.

The State enabling statutes specify the procedures for the subdivision review. Most
municipalities use the mandatory two-step process of reviewing the preliminary and final
plats. By using their home rule power, some municipalities require in addition an
informal sketch plan to identify potential problems or concerns even before the formal
submittal of the preliminary plat. The statutes also require that a public hearing be held at
the preliminary stage to hear the concerns of residents living in the vicinity of the
proposed development site. Once the Planning Board approves the preliminary plat, the
developer presents the final plat. The final plat should show the subdivision layout,
explain the elements contained in the preliminary plat in greater detail, and incorporate
those changes required by the Planning Board at the time of the preliminary plat
approval. A second public hearing may be held.

The State enabling statutes provide municipalities the tools to effectively protect public
health by managing local water resources and preserving and improving water quality.
Most Subdivision Review and Zoning Ordinances* throughout the Cayuga Watershed
region require Planning Boards to consider development impact on erosion,
sedimentation, drainage, flooding, water and sewer systems. Developers are often
required to adopt adequate designs and measures to mitigate development impact.
However, adequacy is very often not specified. Depending on how strict they are,
mitigation measures and design standards can help to preserve and improve water quality.
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In general, the developer is required to apply certain drainage and storm water
management techniques. On-site water and sewer systems on subdivisions containing
five or more lots which are five acres or less in size have to be approved by the County
Health Department as explained in the Public Health Law (for more information
http://caselaw.lp.findlaw.com/nycodes/law91/art45.html) and the Environmental
Conservation Law (for more information see
http://caselaw.lp.findlaw.com/nycodes/law37/art70.html). Soils and plants are natural
filters that remove contaminants from surface water before it reaches the groundwater.
For this reason, to preserve as many trees and vegetative cover as possible is essential for
maintaining water quality. The Planning Board, on the basis of existing and anticipated
needs, may require that a proposed subdivision containing residential units must provide
parks or open land suitably located for playgrounds or other recreational purposes. To
preserve the natural and scenic qualities of open lands, the Planning Board may also
require cluster development (for more information see Cluster Development section in
this Appendix).

 * Some municipalities adopted Subdivision Review provisions as part of their Zoning
Ordinance.

Municipal Comparisons (see Municipal Zoning Comparisons in this Appendix)

Exceptional Subdivision Review Ordinances (only ordinances with water quality related
provisions are included - see following pages for description by municipality)

• City of Ithaca
• Town of Caroline
• Town of Catherine
• Town of Cortlandville
• Town of Covert
• Town of Danby
• Town of Dryden
• Town of Fayette
• Town of Groton
• Town of Homer
• Town of Ithaca
• Town of Lansing
• Town of Seneca Falls
• Town of Spencer
• Town of Ulysses
• Town of Varick
• Town of Virgil
• Village of Cayuga
• Village of Lansing
• Village of Trumansburg



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Subdivision Ordinance: Existing Measures Matrix
Issue City of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of

Ithaca Aurelius Caroline Catherine Cortlandville Covert Danby Dryden Enfield Fayette Fleming Genoa Groton Harford Hector Homer
1) Agricultural Practices ag district

development on least fertile soils and/or on far edges of open fields
preservation of active and passive (5yrs) ag land

  right-to-farm local law
2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

report on soil type 
  riparian buffers & wetlands required buffers, bank stabilization measures along streams and water courses

preservation of wetlands
  vegetation retention & enhancement preservation of larger trees when possible

no removal of larger trees without approval
no unnecessary vegetation removal
required planting of new trees

  open land and parks development restrictions in areas of natural importants
dedication of land for open or recreational space

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal and/or erosion

mitigation and recovery measures during and/or after construction (mulching, seeding, etc.)
  mining

3) Drainage & Stormwater Management according to NYS DEC Reducing the Impacts of Storm Water Runoff from New Development
required storm water drainage plan acc to General SPDES Permit
report on soil type

  drainage & storm water facilities & easements
approved drainage and storm water facilities/easements for new road and new development 
(upstream and downstream drain, flooding)
required to carry away spring or surface water that exists because of or prior to development 
through pipe or ditch
no more storm water runoff than before construction
avoid crossings water courses by roads and driveways
avoid changes to existing water courses, instead use pipes. culverts etc.

  impervious surfaces preference for pervious surfaces instead of impervious ones
specified surface material

  flood management no development approval on uninhabitable land subject to flood
no new or increased flood hazard because of development
follows FEMA guidelines

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) required pump tests and well logs
setback requirements from property lines and septic systems

  on-site sewage systems (septic) required percolation tests
report on soil type

  water quality regulates the storage and use of fertilizers, pesticides etc near wells, streams, drain ditches

  groundwater protection no approval for development that threatens public health, water supplies, incl aquifers

5) Solid Waste Management

6) Recreation



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Subdivision Ordinance: Existing Measures Matrix
Issue

1) Agricultural Practices ag district
development on least fertile soils and/or on far edges of open fields
preservation of active and passive (5yrs) ag land

  right-to-farm local law
2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

report on soil type 
  riparian buffers & wetlands required buffers, bank stabilization measures along streams and water courses

preservation of wetlands
  vegetation retention & enhancement preservation of larger trees when possible

no removal of larger trees without approval
no unnecessary vegetation removal
required planting of new trees

  open land and parks development restrictions in areas of natural importants
dedication of land for open or recreational space

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal and/or erosion

mitigation and recovery measures during and/or after construction (mulching, seeding, etc.)
  mining

3) Drainage & Stormwater Management according to NYS DEC Reducing the Impacts of Storm Water Runoff from New Development
required storm water drainage plan acc to General SPDES Permit
report on soil type

  drainage & storm water facilities & easements
approved drainage and storm water facilities/easements for new road and new development 
(upstream and downstream drain, flooding)
required to carry away spring or surface water that exists because of or prior to development 
through pipe or ditch
no more storm water runoff than before construction
avoid crossings water courses by roads and driveways
avoid changes to existing water courses, instead use pipes. culverts etc.

  impervious surfaces preference for pervious surfaces instead of impervious ones
specified surface material

  flood management no development approval on uninhabitable land subject to flood
no new or increased flood hazard because of development
follows FEMA guidelines

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) required pump tests and well logs
setback requirements from property lines and septic systems

  on-site sewage systems (septic) required percolation tests
report on soil type

  water quality regulates the storage and use of fertilizers, pesticides etc near wells, streams, drain ditches

  groundwater protection no approval for development that threatens public health, water supplies, incl aquifers

5) Solid Waste Management

6) Recreation

Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of
Ithaca Lansing Ledyard Lodi Newfield Ovid Romulus Scipio Scott Sempronius Seneca Falls Spencer Springport Summer Hill Ulysses



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Subdivision Ordinance: Existing Measures Matrix
Issue

1) Agricultural Practices ag district
development on least fertile soils and/or on far edges of open fields
preservation of active and passive (5yrs) ag land

  right-to-farm local law
2) Erosion & Sedimention Control according to NYS DEC Guidelines for Urban Erosion and Sediment Control

report on soil type 
  riparian buffers & wetlands required buffers, bank stabilization measures along streams and water courses

preservation of wetlands
  vegetation retention & enhancement preservation of larger trees when possible

no removal of larger trees without approval
no unnecessary vegetation removal
required planting of new trees

  open land and parks development restrictions in areas of natural importants
dedication of land for open or recreational space

  setbacks minimum setbacks of structures from high water line (other than Lake)

  steep slope restrictions restrictions for development on slopes

  grading & excavation no unnecessary soil removal and/or erosion

mitigation and recovery measures during and/or after construction (mulching, seeding, etc.)
  mining

3) Drainage & Stormwater Management according to NYS DEC Reducing the Impacts of Storm Water Runoff from New Development
required storm water drainage plan acc to General SPDES Permit
report on soil type

  drainage & storm water facilities & easements
approved drainage and storm water facilities/easements for new road and new development 
(upstream and downstream drain, flooding)
required to carry away spring or surface water that exists because of or prior to development 
through pipe or ditch
no more storm water runoff than before construction
avoid crossings water courses by roads and driveways
avoid changes to existing water courses, instead use pipes. culverts etc.

  impervious surfaces preference for pervious surfaces instead of impervious ones
specified surface material

  flood management no development approval on uninhabitable land subject to flood
no new or increased flood hazard because of development
follows FEMA guidelines

4) Ground- and Drinking Water/ Sewage

  private water systems (wells) required pump tests and well logs
setback requirements from property lines and septic systems

  on-site sewage systems (septic) required percolation tests
report on soil type

  water quality regulates the storage and use of fertilizers, pesticides etc near wells, streams, drain ditches

  groundwater protection no approval for development that threatens public health, water supplies, incl aquifers

5) Solid Waste Management

6) Recreation

Town of Town of Town of Village of Village of Village of Village of Village of Village of Village of Village of Village of
Varick Venice Virgil Aurora Cayuga Cayuga Heights Dryden Freeville Interlaken Lansing Trumansburg Union Springs



Issue  
1) Agricultural Practices Ag district
right-to-farm  
2) Erosion & Sedimentation Control  

 design goal: min opportunity for soil to be moved by wind, precipitation, runoff and prevent sediment from reaching water body or other lands

riparian buffers & wetlands establish buffers along streams and water courses
 any disturbance shall be mitigated
vegetation retention & enhancement  
open land and parks  
setbacks min of 40ft
steep slope restrictions  

grading & excavation required: no unnecessary soil erosion, approval of erosion control plan by town board and according to the NY Guidelines for Urban Erosion and 
Sedimentation Control

mining  
3) Drainage & Stormwater Management required stormwater drainage plan by town board and that complies w/ General SPDES Permit GP-93-06
 drainage plan for 25yr flood
 no more storm water runoff than before

drainage & storm water facilities & easements avoid cross streams and ditches w/ roads and driveways

 to handle potential future upland runoff and prepare for 100yr flood
 protective measures if subdivision in flood-prone area outside Spec Flood Hazard Area: possible consult w/ Caroline Watershed Committee
 protect and maintain existing systems (perennial and intermittent streams, swales and ditches etc.)
 no construction, alteration or moving w/in drainage course
 consider landscape slope instead of retaining wall
impervious surfaces avoid construction on hydric soils; impervious surfaces in favor of pervious surfaces
flood management no new or increased flood hazard because of construction
 comply w/ Town Flood Damage Prevention Law
4) Ground- and Drinking Water/ Sewage  

private water systems (wells) shall comply w/ latest edition of Recommended Standards for Water Works (Great Lakes/ Upper Mississippi River Board of State Public H and 
Environmental Managers) and Rural Water Supply (NYSDOH)

 subdivision review may require well and pump tests when on-site
on-site sewage systems (septic)  
water quality impact on water quality identified and mitigation proposed
 areas that raise concerns: large park lots or load areas w/out methods to contain oil and sediment deposited on pavement
 also the use of fertilizers, pesticides etc. near wells, streams, drain ditches

 requires compliance w/ Tompkins Co. Sanitary Code, Environmental Conservation Law, Public H Law (6 and 10 NYCRR) and reviewed by Tompkins Co. 
DOH

groundwater protection  
5) Solid Waste Management  
6) Recreation  

Adopted (Amended): 2000

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Caroline: Subdivision Ordinance



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control Schuyler Co. SWCD soil report: drainage capabilities, sewage disposal system, erosion control
riparian buffers & wetlands  
vegetation retention & enhancement trees
open land and parks  
setbacks >100 ft. from normal high Waterline of any stream
steep slope restrictions planning board may require larger lot sizes when slope >15%
grading & excavation if top soil removal, other means to prevent runoff and erosion

 planning board might require report if grading, excavating, filling involved
mining  
3) Drainage & Stormwater Management Schuyler Co. SWCD soil report: drainage capabilities, sewage disposal system, erosion control
drainage & storm water facilities & easements  

 when area subject to periodic overflow
impervious surfaces pavement approval by Town Hwy Superintend
flood management in area subject to periodic overflow
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  

 well logs to the planning board

 
private wells 15ft from prop. lines, 50ft from septic tanks, 100ft from tile disposal field, 25ft from cast iron sewer lines, 50ft from vitrified sewer tile 
lines

on-site sewage systems (septic)  
 Schuyler Co. SWCD soil report: drainage capabilities, sewage disposal system, erosion control
 if no public system or cooperate system not feasible, report on treatment design, pop., location, receiving stream
 required percolation tests
 standards and requirements of NYSDOH, NYSDEC, and Schuyler Co. Watershed law

water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Catherine: Subdivision Ordinance
Adopted (Amended): 1978 (1992)



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions no development over 10%
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements adequate drainage easement required where property is traversed by water course

 lots graded to provide positive drainage
 standards specified according to Village standards
 storm sewers to ensure adequacy of drainage if Board deems necessary, advised by Village public work supervisor

impervious surfaces  
flood management adequate drainage to min effects from flooding
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) board may require tests to determine adequacy according to NYSDOH and/or Co. DOH standards
on-site sewage systems (septic) board may require tests to determine adequacy according to NYSDOH and/or Co. DOH standards
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Cayuga: Subdivision Ordinance
Adopted (Amended): 1988



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement adequate tree planting
open land and parks board may require no less than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements installation of approved storm and surface drainage
impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells) connection to existing public system preferred

 min lot size for well system: 20,000 sq. ft and 100 ft in width at building line
on-site sewage systems (septic) connection to existing public system preferred

 min lot size for septic system: 20,000 sq. ft and 100 ft in width at building line
water quality  
groundwater protection min distance between septic tank tile field and well: 100ft
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Cortlandville: Subdivision Ordinance
Adopted (Amended): 1997



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement trees of 8in in diameter at 3ft above the trunk base; rock outcrops, wooded area

 removal of trees of 8inch in diameter at 3ft above the trunk base subject to approval by planning board
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation grading plan if natural contours to be changed more than 2ft (?)
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements culverts or similar structures where watercourse separates a proposed street from abutting property; approval by town engineer

 stormwater easement or drainage ROW not <20ft in width as required by town engineer

 planning board may require to carry away by pipe or open ditch spring or surface water that existed because of or prior to construction

 
culvert or drainage system large enough to accommodate potential runoff from its entire upstream drainage area (10 yr. storm) whether inside or 
outside the subdivision; approved by town engineer.

 
study on the effect of subdivision on existing downstream drainage system (overload during ten yr. storm?) reviewed by town engineer and planning 
board: improvements when necessary

impervious surfaces  
flood management  

 no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Covert: Subdivision Ordinance
Adopted (Amended): 1981



  
Issue  
1) Agricultural Practices development on least fertile soils; development on far edges of open fields

 preservation of active and passive (5yrs) ag land
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands wetland preservation
vegetation retention & enhancement wooded areas, isolated preservable trees (1ft diameter 4.5ft above base)

 where topsoil disturbed, at least 4in shall remain, or Code Enforcement approval
 preservation of trees w/ diameter of 12in at 4.5in above the base
 all other vegetation: save as much as possible
 on new streets, planning board may require one hardwood tree planted w/in 6ft outside of ROW, at intervals of >100ft along both streets sides

open land and parks development limit in areas of natural importance according. to SEQR or Town Board decision
setbacks  
steep slope restrictions no development when >15% poses threat to environment or residents

 construction at >15% need Code Enforcement approval for stabilization and revegetation measures

 
when land disturbed: no slope steeper than 1ft vertical rise to 3ft horizontal distance, except when slope grade existed before development, even than planning board approval necessary 
(threats to nature and residents)

 use terraces and diversions on long slopes to min erosion, also sedimentation. basins, traps
grading & excavation only to necessary extent; start revegetation as soon as practical
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements avoid stormwater rechanneling

 construction consistent w/ surrounding drainage patterns, preference of natural. drainage patterns over rechanneling
 easement when subdivision traversed by water course, creek etc., drainage ROW of sufficient width
 no more runoff from development than before development for a 2yr, 10yr, 100 yr. 24-h storm considered individually
 existing and potential runoff determined: 0.5in per hour
 when >7% grade, detention or retention ponds, check dams etc. required to min runoff velocity
 adequate facilities; 2% grade min on newly regraded land to expedite drainage

impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Danby: Subdivision Ordinance
Adopted (Amended): 1991 (1996)



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands planning board may require bank stabilization
vegetation retention & enhancement preservation of large trees, no removal if 6in at 3ft above base w/out planning board approval
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course 
ROW or easement >20ft, approval by town engineer required

 planning board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm, approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm, approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Dryden: Subdivision Ordinance
Adopted (Amended): 1988



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement wherever possible: retention of large trees, groves, water courses, water falls

 no removal of trees of 8in diameter above 3ft above base w/out planning board approval
open land and parks board requires >3ac per 100 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation moved topsoil redistributed to have at least 6in of cover and shall be stabilized by seeding or planting w/in 90days

 re-cover disturbed area max. 6months after end of construction
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property; and where subdivision is traversed by water course 
ROW or easement >20ft, approval by town engineer required

 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm, approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm, approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Fayette: Subdivision Ordinance
Adopted (Amended): 1976



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property; and where subdivision is traversed by water course 
ROW or easement >20ft, approval by town engineer required

 
culverts be placed in natural waterways, at low spots in grade and other when required; size and length determined and approved by Hwy 
Superintendent

 adequate ditches be provided by builder
 underdrains be placed in low wet areas where hill seepage is encountered
 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm, approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm, approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Groton: Subdivision Ordinance
Adopted (Amended): 1995



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement save large trees whenever possible
open land and parks board requires >3ac per 100 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements street improvements including storm drain

 
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course 
ROW or easement >20 ft; approval by town engineer required

 drainage system to carry entire potential run-off from upstream from 10yr storm; approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm; approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Homer: Subdivision Ordinance
Adopted (Amended): 1999



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  

vegetation retention & enhancement
Planning&Development Board may require planting of trees between pavement and the edge of ROW: type, size, location, method etc. approved by 
the board in consultation w/ city forester

open land and parks board may require 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
designed to accommodate runoff from undeveloped land uphill and where to discharge into natural or artificial surface drainage way; should not have 
greater rate than would under most severe conditions if were undeveloped

impervious surfaces compacted gravel roadway approved by City Engineer
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
City of Ithaca: Subdivision Ordinance
Adopted (Amended): 1988



Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control local Environmental Quality Review law
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks planning board may require, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements related to surround drainage pattern

 approved by town engineer: min. run-off rate of 0.5in per hour
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)
on-site sewage systems (septic) sewer systems according to standards of NYSDOH, NYSDEC; and approval by town engineer, Co. DOH
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ithaca: Subdivision Ordinance
Adopted (Amended): 1993



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands planning board decides if construction and realignment of wetland
vegetation retention & enhancement planning board may require landscaping plan

 when possible preservation of all natural features (trees etc.); esp. trees of 4in at 4ft above the base
open land and parks board requires, but no more than 5% of total area
setbacks  
steep slope restrictions  
grading & excavation no topsoil removal without planning board approval; after construction redistribution to have 6in of cover
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements engineering plan required to explain proposed stormwater drainage plan (culverts, erosion control measures etc.)

 drainage system to carry entire potential run-off from upstream from 25yr storm; approved by town engineer
 drainage system to prevent overflow of downstream system in a 25yr storm; approved by town engineer

impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Lansing: Subdivision Ordinance
Adopted (Amended): 1990



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement planning board may require erosion prevention measures (adequate run-off systems, vegetation retention, seeding and sodding etc)

 effectiveness: 75% of treated area is successfully covered
 preservation of existing trees whenever possible
 planning board approval needed for removal of trees of 6in in diameter at 3ft above the base

open land and parks board requires >1ac per 30 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation expose the least amount of land during construction; prevention measures within 5days except on immediate construction site

 temporary vegetation and/or mulching, seeding and sodding mandated
 temporary sedimentation basins and /or check dams before construction begins

mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course ROW or easement >20 ft; approval by town 
engineer required

 approval by village engineer, very detailed design reqs for street gutters, ditches, storm drains and channels, catch basins
 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system, approved by village engineer, to carry entire potential run-off from upstream; natural waterways are preferable to artificial ones
 systems are based on design flow w/ a min. return interval (drainage area 1sqmi/>1sqmi for recurrence level of 25yrs/50yrs); overall run-off coefficient of 0.4 minimum
 no approval if overflow of downstream system in a 25yr storm: mitigation necessary

 
in general, new subdivision shall not discharge more stormwater into adjacent culverts and channels than before its construction, but planning board may require add drainage system capability in 
areas susceptible to flooding

 open drain lines and swales shall be protected against erosion
impervious surfaces required bituminous concrete street pavement
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Lansing: Subdivision Ordinance
Adopted (Amended): 1975 (1984)



  
Issue  
1) Agricultural Practices  

right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks board requires >3ac per 100 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course 
ROW or easement >20 ft; approval by town engineer required

 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm; approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm; approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Seneca Falls: Subdivision Ordinance
Adopted (Amended):



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands leave wetlands unaltered and protected by easements etc.
vegetation retention & enhancement tree protection whenever possible; protect large trees w/ barriers; new trees
open land and parks planning board may require open space or fee, but also sites for water treatment plants or sewage disposal plants

 planning board may require cluster development to: preserve of open spaces, water courses and other environmentally sensible areas
setbacks  
steep slope restrictions  
grading & excavation ground surface restored and graded 6mo after construction; also original topsoil returned and seeded (to stabilize)
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements leave natural drainage ways unaltered and protected by easements etc.
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection no approval for development that threatens public health, water supplies, including aquifers
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Spencer: Subdivision Ordinance
Adopted (Amended): 1991



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks board requires >3ac per 100 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course 
ROW or easement >20 ft; approval by town engineer required

 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm; approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm; approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Village of Trumansburg: Subdivision Ordinance
Adopted (Amended): 1990



Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement  
open land and parks board requires >3ac per 100 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course 
ROW or easement >20 ft; approval by town engineer required

 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm; approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm; approved by town engineer
 roads: adequate ditches approved by town engineer (min ditch grade 0.5%):
 culverts in natural waterways approved by Hwy Superintendent
 underdrains in low wet areas
 top surface from crushed gravel or crusher run stone

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ulysses: Subdivision Ordinance
Adopted (Amended): 1986



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement wherever possible, no removal of tree with a diameter of 8in at 3ft above the base of the trunk without planning board approval
open land and parks board requires >3ac per 100 dwelling units, but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements
adequate drainage system required where water course separates street from abutting property and where subdivision is traversed by water course 
ROW or easement >20 ft; approval by town engineer required

 board may require to carry away spring or surface water through pipe or ditch, located in street ROW where feasible
 drainage system to carry entire potential run-off from upstream from 10yr storm; approved by town engineer
 drainage system to prevent overflow of downstream system in a 5yr storm; approved by town engineer

impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Varick: Subdivision Ordinance
Adopted (Amended): 1977



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement adequate tree planting

 prevent damage to existing trees whenever possible
open land and parks board may require but no more than 10% of total area
setbacks  
steep slope restrictions  
grading & excavation re-cover disturbed area max. 6mo after end of construction
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements storm sewers and drainage systems required and approved by town engineer
impervious surfaces  
flood management no development approval on uninhabitable land subject to flood
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Virgil: Subdivision Ordinance
Adopted (Amended): 1972 (X)
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SITE PLAN REVIEW

The site plan review process is an effective tool in local land-use management for
ensuring that the development of a particular parcel follows the municipality’s land-use
objectives. The review process is concerned with the development of lands intended for
non-residential or multi-family housing purposes. The site plan review addresses a wide
range of issues including the consistency with surrounding land-uses; the effects on
parking and traffic flow; the potential impact of odors and noise on the neighborhood;
and the range of public services (e.g. utilities, schools etc.) needed to service the new
development. A municipality that decides to introduce site plan review must follow the
New York State enabling statutes as explained in the General City Law §27-a (for more
information see http://www.dos.state.ny.us/lgss/gcl.html), Town Law §274-a (for more
information see http://www.dos.state.ny.us/lgss/townlaw.html), and Village Law §7-725-
a (for more information see http://www.dos.state.ny.us/lgss/villaw.html).

The State enabling statutes give the local governing body (e.g. Town or Village Board)
the power to authorize a board or council (e.g. Planning Board) to conduct site plan
review. A "site plan" is a drawing that shows the arrangement, layout, and design of the
proposed use of a single parcel of land. The required site plan elements include, where
appropriate, parking, means of access, screening, signs, landscaping, architectural
features, the dimension of buildings, adjacent land-uses and additional elements specified
by local laws. Although not required by the State enabling statutes, municipalities should
possess a Zoning Ordinance before enacting site development review regulations. Zoning
regulations that reflect general municipal land-use objectives provide a better base for
making sound and just land-use decisions. A local site plan review requirement may be
incorporated into the Zoning Ordinance, or may be passed as a separate law or ordinance.
A site development plan must also comply with the State Environmental Quality Review
Act (SEQRA) (for more information see
http://www.dec.state.ny.us/website/dcs/seqr/index.html).

The State enabling statutes require a single-phase approval procedure. Many
municipalities, however, have chosen the two-phase procedure: the pre-submission and
final submission phases. Although not required by state law, the two-phase procedure is
an appropriate choice because it provides a means for ensuring adequate safeguards for
the community and also protects the developer from excessive money and time
investments prior to the site plan approval. Once submitted, the Planning Board approves
or disapproves the site plan or imposes reasonable conditions and restrictions that are
directly related to the development plan. On the base of existing or future need, the
Planning Board may also require the developer to set aside land suitable for playground
or other recreational purposes. A public hearing may be held at the discretion of the
Planning Board or if local laws require it.

The State enabling statutes provide municipalities the tools to effectively protect public
health by managing local water resources and preserving and improving water quality.
Most Site Plan Review and Zoning Ordinances* throughout the Cayuga Watershed
region require Planning Boards to consider development impact on erosion,
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sedimentation, drainage, flooding, water and sewer systems. Developers are often
required to adopt adequate designs and measures to mitigate development impact.
However, adequacy is very often not specified. Depending on how strict they are,
mitigation measures and design standards can help to preserve and improve water quality.

The provision that Planning Boards may require open space preservation is perhaps is the
most effective means to filter surface water before it reaches the groundwater level, thus
preserving and improving local water quality. In addition, municipalities must follow
SEQRA provisions which affect water quality through drainage and storm water
management. But individual municipalities may adopt site development criteria more
stringent than those outlined in the State enabling statutes.

 * Some municipalities adopted Site Plan Review provisions as part of their Zoning
Ordinance.

Municipal Comparisions (see Municipal Zoning Comparisons in this Appendix)

Exceptional Site Plan Review Ordinances (only ordinances with water quality related
provisions are included - see following pages for description by municipality)

• City of Ithaca
• Town of Summer Hill
• Town of Ulysses



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Site Plan Review: Existing Measures Matrix
Issue City of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of

Ithaca Aurelius Caroline Catherine Cortlandville Covert Danby Dryden Enfield Fayette Fleming Genoa Groton Harford Hector Homer
1) Agricultural Practices

  right-to-farm

2) Erosion & Sedimention Control

  riparian buffers & wetlands

  vegetation retention & enhancement preservation of larger trees
maximum retention
adequate vegetative cover

  open land and parks

  setbacks
minimum setback requirements for septic systems, toxic 
material storage from any water course (including Lake)

  steep slope restrictions

  grading & excavation

  mining

3) Drainage & Stormwater Management

  drainage & storm water facilities & easements adequate according to expected impact

  impervious surfaces

  flood management

4) Ground- and Drinking Water/ Sewage

  private water systems (wells)

  on-site sewage systems (septic)

  water quality

  groundwater protection

5) Solid Waste Management

6) Recreation



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Site Plan Review: Existing Measures Matrix
Issue

1) Agricultural Practices

  right-to-farm

2) Erosion & Sedimention Control

  riparian buffers & wetlands

  vegetation retention & enhancement preservation of larger trees
maximum retention
adequate vegetative cover

  open land and parks

  setbacks
minimum setback requirements for septic systems, toxic 
material storage from any water course (including Lake)

  steep slope restrictions

  grading & excavation

  mining

3) Drainage & Stormwater Management

  drainage & storm water facilities & easements adequate according to expected impact

  impervious surfaces

  flood management

4) Ground- and Drinking Water/ Sewage

  private water systems (wells)

  on-site sewage systems (septic)

  water quality

  groundwater protection

5) Solid Waste Management

6) Recreation

Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of Town of
Ithaca Lansing Ledyard Lodi Newfield Ovid Romulus Scipio Scott Sempronius Seneca Falls Spencer Springport Summer Hill



Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Site Plan Review: Existing Measures Matrix
Issue

1) Agricultural Practices

  right-to-farm

2) Erosion & Sedimention Control

  riparian buffers & wetlands

  vegetation retention & enhancement preservation of larger trees
maximum retention
adequate vegetative cover

  open land and parks

  setbacks
minimum setback requirements for septic systems, toxic 
material storage from any water course (including Lake)

  steep slope restrictions

  grading & excavation

  mining

3) Drainage & Stormwater Management

  drainage & storm water facilities & easements adequate according to expected impact

  impervious surfaces

  flood management

4) Ground- and Drinking Water/ Sewage

  private water systems (wells)

  on-site sewage systems (septic)

  water quality

  groundwater protection

5) Solid Waste Management

6) Recreation

Town of Town of Town of Town of Village of Village of Village of Village of Village of Village of Village of Village of Village of
Ulysses Varick Venice Virgil Aurora Cayuga Cayuga Heights Dryden Freeville Interlaken Lansing Trumansburg Union Springs



Adopted (Amended): 1989  
  

Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement trees >8-12in in diameter breast height; general replacement

 in parking areas a min of 12% of interior ground area shall be planted incl. trees w/ at least 50ft mature height and 21/2in at time of planting
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements adequacy required; numbers on existing and expected increased loads on the system may be required
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic) numbers on existing and expected increased loads on public system may be required
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
City of Ithaca: Other Plans and Ordinances
Type: Site Plan Review



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement max. retention and adequacy, type and arrangement of trees, shrubs (noise, visibility)
open land and parks  
setbacks shoreline standards: on-site sewage tile system >100ft and septic systems >50ft away from shore line (high water mark)

 boat service facilities including oil tanks within 100ft of shoreline must prevent leaks, spills (raised earthen or paved berm or dike)
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  

drainage & storm water facilities & easements shoreline standards: development w/ min. interference w/ natural course to min. erosion, runoff into waterway, max. vegetation retention
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Summer Hill: Other Plans and Ordinances
Type: Site Plan Review
Adopted (Amended): 1991



  
Issue  
1) Agricultural Practices  
right-to-farm  
2) Erosion & Sedimentation Control  
riparian buffers & wetlands  
vegetation retention & enhancement min removal, replanting
open land and parks  
setbacks  
steep slope restrictions  
grading & excavation  
mining  
3) Drainage & Stormwater Management  
drainage & storm water facilities & easements environmentally sound design to min runoff, min erosion, and protect buildings in flood prone areas
impervious surfaces  
flood management  
4) Ground- and Drinking Water/ Sewage  
private water systems (wells)  
on-site sewage systems (septic)  
water quality  
groundwater protection  
5) Solid Waste Management  
6) Recreation  

Cayuga Lake Watershed Protection & Restoration Plan: Programmatic Environment
Town of Ulysses: Other Plans and Ordinances
Type: Site Plan Review
Adopted (Amended): 1998
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JUNK YARD ORDINANCE

If a municipality does not have its own junk yard law or zoning ordinance addressing the
location of junk yards, it must apply the standards set forth in General Municipal Law
§136 for automobile junk yards. This state law regulates the collection of junk
automobiles, including the licensing of junk yards and regulation of certain aesthetic
aspects. The law, however, is limited in its application to sites storing two or more
unregistered motor vehicles.

A municipality may expand the state definition of "junk yard" to encompass other types
of junk, such as old appliances, household waste, or uninhabitable mobile homes. Such
an action helps to regulate aspects of junk not covered by state law and to ensure greater
compatibility with surrounding land-uses.

By adopting a Zoning Ordinance a municipality can limit junk yards to specific areas of
the community. If properly drafted, such zoning regulations may even phase out existing
junk yards in inappropriate locations.

In addition to eliminating unsightly sites, a Junk Yard Ordinance or related provisions in
the Zoning Ordinance also help to protect public health by preserving water resources.
Abandoned vehicles and appliances might leak oil or other hazardous and toxic liquids
into the soil. After first contaminating the soil, liquid waste will eventually reach the
groundwater level and pollute local water resources.

Throughout the Cayuga Watershed region most municipalities have included junk yard
provisions in their Zoning Ordinances, but only the Towns of Groton and Ledyard have
adopted Junk Yard Ordinances.
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FLOODPLAIN MANAGEMENT

Flood plain management is a land-use control tool that governs the amount, type, and
location of development within defined flood-prone areas. Flooding in developed areas
can result in costly damage and destruction, as well as loss of life. The Federal
Emergency Management Agency (FEMA) administers the National Flood Insurance
Program (NFIP) that helps communities to overcome the consequences of flooding.
Individual landowners in municipalities that do not participate in the NFIP do not receive
any flood insurance compensation. Municipalities that want to participate in the National
Flood Insurance Program must comply with the floodplain management criteria for
flood-plain areas (Section 60.3) (for more information see
http://www.access.gpo.gov/nara/cfr/waisidx_99/44cfr60_99.html).

The NFIP defines the criteria of floodplain management that include the identification of
primary flood-prone areas. A flood-prone area is usually defined as being within the 100-
year floodplain (see Flood Plain Map). Within flood-prone areas, certain restrictions are
placed on development activities. The restrictions include, among others:
• that all new construction and substantial improvements of structures have the lowest

floor (including basement) elevated to or above the base flood level
• that all new construction and substantial improvements of structures must follow

guidelines to minimize flood damage, for example, to minimize damage to such
facilities and utilities as sewer, gas, electrical and water systems and to provide
adequate drainage

• that all new construction and substantial improvements of structures must be
adequately anchored to prevent flotation, collapse, or lateral movement of the
structure and be constructed with materials resistant to flood damage

• that any encroachment, including fill, new construction, substantial improvements,
and other development is prohibited within the adopted regulatory floodway (e.g. a
river or watercourse including the adjacent land area) unless is has been demonstrated
that there is no increase in flood levels within the municipality during a 100-year
flood discharge

In addition to minimize destruction of buildings and loss of lives, floodplain management
also enables municipalities to effectively protect public health in an event of flooding. By
preventing flood water from entering the local water and sewer system, for example,
local floodplain management can preserve drinking water quality and protect water
treatment plants from exceeding their capacity.

Municipalities can adopt their own criteria of floodplain management which must be as
stringent or more stringent than the National Flood Insurance Program criteria. Local
floodplain management criteria, for example, can identify a larger flood-prone area (e.g. a
500-year floodplain) and may also prohibit certain types of construction within flood-
prone areas. Municipalities that decide to participate in the NFIP may also consult its
information website for state and local officials (for more information see
http://www.fema.gov/nfip/infosl.htm).
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CLUSTER DEVELOPMENT

Cluster development is a subdivision control technique. It concentrates the overall
maximum density allowed on a property onto the most appropriate portion of the
property. Clustering a new subdivision helps to achieve certain municipal planning
objectives. For example, natural features of significance (e.g. large trees, wetlands) can
be protected, steep slope areas can be avoided, and open space can be preserved. Cluster
development can result in reduced development expenses in terms of roads, sewer lines,
and other infrastructure, as well as lower maintenance costs. A municipality that decides
to enact subdivision cluster development provisions must follow the New York State
enabling statutes as explained in the General City Law §37 (for more information see
http://www.dos.state.ny.us/lgss/gcl.html), Town Law §278 (for more information
http://www.dos.state.ny.us/lgss/townlaw.html), and Village Law §7-738 (for more
information see http://www.dos.state.ny.us/lgss/villaw.html).

The State enabling statutes give the local governing body (e.g. Town or Village Board)
the power to authorize a board or council (e.g. Planning Board) to oversee cluster
development as part of the subdivision plat review. The governing body may require
cluster development even before the filing of a plat. A "plat" is a map prepared by a
professional and may include areas within which structures may be located, the height
and spacing of buildings, open spaces and their landscaping, off-street open and enclosed
parking spaces, streets, driveways, and any other features required by the Planning Board.
However, the maximum number of units allowed on a parcel must be no greater than the
number allowed under a conventional subdivision layout. In order to allow an increase in
density, the municipality must adopt a zoning change in its Zoning Ordinance.

The State enabling statutes provide municipalities with the tools to effectively perserve
local water resources and improve water quality. Cluster development may provide for
more open space and recreational land, thus helping to better filter larger quantities of
surface water before it reaches the groundwater level.
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Regulatory Management of Open Space

 Comprehensive Plan Zoning Subdivision

City of Ithaca  

Reduction in the lot area in a cluster subdivision
beyond the minimum requires the reservation of
an equivalent amount of land as open space,
passive recreation area or active recreation area. 
Construction shall not account for more than
50% of the land area reserved

Board may require 10% of total area

Town of
Cortlandville

Preserve open space, wetlands,
streams: cluster development PUD: 25% Board may require no less than 10% of total area

Town of Danby

Priority: to retain rural character
through development along existing
roads or new short roads, maximum
and minimum set back requirements
and lower assessed value for set-aside
land (conservation, recreation, ag.)

 

Development on least fertile soils; development
on far edges of open fields. Preservation of active
and passive (5yrs) ag land. Development limit in
areas of natural importance according to SEQR
or Town Board decision

Town of Fayette   Board requires >3 acres per 100 dwell units, but
no more than 10% of total area

Town of Groton

Create less intensity areas for areas of
less development suitability.
Encourage residential cluster
development to maximize ag land,
open space, rural character, and
minimize services.  Careful
development if at all in natural
habitats

  

Town of Homer Encourage to preserve and use cluster
development  Board requirement >3 acres per 100 dwell units,

but no more than 10% of total area
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Town of Ithaca

Should require clustering; use
incentive zoning; dedication of land;
limit use of environmentally sensitive
areas (wetlands, steep slope, soil
prone to erosion). Develop park
system. Recommendations discussed
in greater detail in "Town of Ithaca
Park, Recreation, and Open Space
Plan," 1997

Six Mile Creek Valley Conservation District:
preserve exist open spaces by clustering, extra
parks not necessary

Planning Board may require but no more than
10% of total area

Town of Lansing

Should support clustering of
residential homes. Should set aside
land; interconnect system; should
consider Capital Improvement budget

Lakeshore District: residential and limited non-
residential use Board requires, but no more than 5% of total area

Town of Romulus No development on dedicated land
for recreation uses   

Town of Seneca Falls   Board requires >3ac per 100 dwell units, but no
more than 10% of total area

Town of Spencer   

Planning Board may require open space or fee,
but also sites for water treatment plants or
sewage disposal plants.  Planning Board may
require cluster development to: preservation of
open spaces, water courses and other
environmentally sensible areas

Town of Ulysses

Promote viability of agriculture as a
way to protect open space. Encourage
cluster development. Encourage
private held open space. Consider
joint Conservation Advisory Council
(Town and Village)

 
Board requires >3ac per 100 dwell units, but no
more than 10% of total area. No development
approval on uninhabitable land subject to flood

Town of Varick   Board requires >3ac per 100 dwell units, but no
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more than 10% of total area

Town of Virgil  
Preserved through ag district, also larger
residential lot sizes to protect groundwater and
aquifer.  PUD (35%)

Board may require but no more than 10% of total
area. No development approval on uninhabitable
land subject to flood

Village of Dryden  Subdivision: residential cluster development
encouraged  

Village of Lansing Encourage cluster development for
residential design

Conservation Combining District: protection of
wildlife habitat

Board requires >1ac per 30 dwell units, but no
more than 10% of total area

Village of
Trumansburg   Board requires >3 acres per 100 dwell units, but

no more than 10% of total area
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Model
Intermunicipal Agreement

Regarding

The Cayuga Lake Watershed Restoration and Protection Plan

THIS AGREEMENT, made ________________ by and between the City of __________ and the Towns of
______________________ and the Villages of____________________________________________.

WITNESSETH THAT:

WHEREAS, each of the parties to this agreement has formally adopted the Cayuga Lake Watershed Restoration
and Protection Plan, hereafter referred to as the Plan, which will provide for the long term protection of waters of
Cayuga Lake Watershed; and

WHEREAS, the parties of this agreement, desire to form and send representatives to an organization call the
Cayuga Lake Watershed Intermunicipal Organization, hereinafter referred to as the IO, that will administer and
oversee the continuation of the planning process and the implementation of the Plan; and

WHEREAS, the parties to this agreement desire to provide for the day to day coordination of the Plan; and

WHEREAS, the Council will have ultimate authority over all municipal contributions and the dispersal of those
funds; and

WHEREAS, under Article 5-G Section 119-o of the General Municipal Law of the State of New York,
municipalities have the authority to enter into intermunicipal agreements and jointly perform services regarding
subjects each separately has the power to perform; and

WHEREAS, this intermunicipal agreement is voluntary and will not be construed so as to interfere with or diminish
any municipal powers, authority, or regulatory authority of any of the participating municipalities.

NOW, THEREFORE, in consideration of the terms and conditions herein contained, the parties to this agreement
do hereby agree as follows:

FIRST:  This agreement superseeds all previous IO Cooperative Agreements

SECOND: The participating municipalities will work together cooperatively in the decision-making process and
share the leadership and ownership in continuing the planning process and implementing the Plan.

THIRD: Employees or contractors hired for the performance of the work under the Plan will be hired with no
discrimination by reason of race, creed, color, sex, age, physical disability, or national origin.

FOURTH: The participating municipalities will provide the necessary funding based on a formula attached in
Addendum ____, by ___________ date of each year to assist in continuing the planning process and implement the
Plan.

FIFTH: If the IO should cease to exist the funds still available will be returned to the parties to this agreement under
the same formula originally gained.

SIXTH: Through the continuation of the planning process and the implementation of the Plan the various benefits
conveyed by Cayuga Lake and its watershed will be maintained or enhanced.

SEVENTH: That any party to this agreement may terminate its participation within the IO at any time but must do
so by notifying within thirty (30) days all other parties in writing of the determination, reasons for the termination,
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and the effective date thereof.  Withdrawal from the agreement by one party shall not operate to terminate the
agreement, which shall continue in full force and effect with respect to all other parties.

EIGHTH: That the Bylaws of the IO may only be modified upon the consent of the IO (Addendum ___)

NINTH: This agreement shall be for a ____ year period commencing on _____________ and ending on
___________.

TENTH: This agreement authorizes the IO to enter into contracts within the limits of, and subject to, the
appropriations provided by the participating municipalities and other available secured funding sources.

ELEVENTH: If any term or provision of this agreement or the application thereof shall, to any extent, be
invalidated or unenforceable, the remainder of this agreement or the application of such term or provision, other than
those to which it is held invalid or unenforceable, shall be unaffected thereby, and each term and provision of the
agreement shall be valid and enforceable to the fullest extent permitted by law.

IN WITNESS WHEREOF, the following parties through their Chief Elected Officials have executed this
agreement.

Adopted from the Canandiagua Lake Watershed Intermunicipal Agreement



Appendix U
County Regulatory Authority in Relation to Non-Point Source Pollution
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County Agencies and Programs

The counties in the Cayuga Lake Watershed each have a committee or council responsible for
providing guidance and monitoring of issues related to county water quality and resources. Each
of the groups consists of members from various agencies including planning, DOH, SWCD, and
others. NPS is an oft-discussed topic among the committees, agencies, and councils. Studies and
reports conducted in each county have monitored and assessed NPS to assist in developing
guidance for controlling NPS.

County Water Quality and Resource Groups

Cayuga County Water Quality Management Agency

Cortland County Water Quality Coordinating Committee

Schuyler County Water Quality Coordinating
Committee

Seneca County Water Quality Committee

Tioga County Water Quality Coordinating Committee

Tompkins County Water Resources Council

Each county has a SWCD responsible for implementing the NYS Agricultural Nonpoint Source
Abatement and Control Program. The New York Soil and Water Conservation Law administered
by the SWCC requires owners of agriculture, livestock, or timber producing lands to apply to
their respective county’s SWCD for a soil and water conservation plan. The SWCD is obligated
to produce such a plan upon request by the owner of the land, but there is no penalty for not
implementing the plan upon its completion. The Agricultural Nonpoint Source Abatement and
Control Program is often included as part of the Agricultural Environmental Management
(AEM) (see Appendix H - Agricultural Programs) program that produces such plans.

Each county or region has a Health Department which oversees the drinking water supplies. 
This can include implementation of the Source Water Assessment Program (SWAP) (for more
information see http://www.dec.state.ny.us/website/dow/uwa/index.htm), inspection of on-site
wastewater systems, and enactment of Watershed Rules and Regulations (see Appendix R).

Each county in the watershed has a Planning Department that oversees the development of
planning activities, planning boards, and supports municipal local land use regulation and control
efforts.  The following table outlines the counties land use regulation and control activities:
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County Comprehe
nsive Plan

Drainage
Plan

Sediment
& Erosion
Control
Laws

Vegetation
Retention
Laws

Other
County
Plans

Other
County
Ordinances

Planning
Board/
Commissio
n

Cayuga No No No No Yes (Land
Use)

Yes
(Sanitary
Code)

Yes

Cortland Yes No No No No No Yes

Schuyler Yes No No No Yes (Water
Quality)

Yes
(Watershed
Protection)

Yes

Seneca No* No No No
Yes
(Agricultur
e)

No Yes

Tioga Yes No No No

Yes
(Agricultur
e and
Future Use)

No Yes

Tompkins Yes No No No Yes Yes No

* Prepared but not adopted

Other countywide ordinances, laws, plans, and programs that address NPS are also in place
within the Cayuga Lake Watershed. The Cayuga County Sanitary Code requires periodic
inspection of all septic systems within the watershed. In Seneca County a countywide drainage
plan assists in the management of NPS through standards set to protect and enhance water.

Through the 1994 Watershed Protection Law of Schuyler County, NPS management is attained
through regulation and enforcement of sewage disposal and wastewater treatment systems
throughout the county. Provisions are stipulated for the discharge and disposal of sewage and the
design, construction, and certification of wastewater treatment facilities.

Five of the six counties in the watershed have planning boards or commissions responsible for
conducting reviews and issuing approval for proposed development. The Tompkins County
Planning Department, under provisions of their Charter, is responsible for reviewing
development proposals. Although they do not have a planning board or commission at the county
level, they do have a Planning Advisory Board that assumes the functions of a planning board.
Cayuga, Cortland, Schuyler, and Tompkins Counties each have an environmental management
council while Tioga County has a conservation board. These groups monitor and advise on
issues related to development and sustaining/improving the environmental character of their
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respective counties. None of the counties in the watershed currently have sediment and erosion
control laws or vegetation retention laws.

In addition to its comprehensive plan, Tioga County has a future land use plan and an agriculture
and farmland protection plan. The Tioga County Agriculture and Farmland Protection Plan
focuses on retaining and building upon the economic benefits of agriculture in the county
through more viable farming practices. Tompkins County has an approved Farmland Protection
Plan.



Appendix V
Glossary
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Glossary of Terms

Adsorption. The adhesion of one substance to the surface of another.

Aeration.  A process that involves pumping or lifting water from a lake bottom (hypolimnion) for exposure to the
atmosphere, with the oxygenated waters being returned back to the bottom.

Agricultural Conservation and Stabilization Service.  Federal government agency that works with farmers to
improve the efficiency of agricultural operations and protect the long-term condition of the farmers’ soil
and water resources.

Agricultural Management Practices.  Practices whose goals are to maintain soil fertility, increase farm
productivity, and reduce pollutant loading in receiving waters. Pollutants from agricultural sources that can
be controlled through the use of management practices include sediment, nutrients, pesticides, and
pathogens.

Algae.  Microscopic plants, considered primary producers in the lake food web, capable
of photosynthesis.

Algal blooms.  Massive growths of phytoplankton, commonly occurring in lakes in the spring. When the
phytoplankton are profuse, the water may be stained bright green or blue and the lake rendered unfit for
swimming or drinking.

Alluvium.  A general term for unconsolidated material deposited by a stream or other body of running water.

Animal unit.  A unit of measurement for any animal feeding operation calculated by adding the following numbers:
the number of slaughter and feeder cattle multiplied by 1.0, plus the number of mature dairy cattle
multiplied by 1.4, plus the number of swine weighing over 25 kilograms (approximately 55 pounds)
multiplied by 0.4, plus the number of sheep multiplied by 0.1, plus the number of horses multiplied by 2.0.

Aquatic herbicides.  Chemicals, such as Diquat and 2,4-D, used to eradicate aquatic
plants.

Aquifer.  A water-bearing rock unit (unconsolidated or bedrock) that will yield water in a usable quantity to a well
or spring.

Artesian aquifer.   Groundwater that rises to an elevation above the water-bearing unit from which it is released, as
a result of a confining layer.  In common usage, artesian usually means discharging above the land surface.

Backflow prevention device: A safety device used to prevent water pollution or contamination by reventing flow of
water and/or chemicals in the opposite direction of that intended (ASAE, 1989).

Baseflow.  Sustained or fair-weather flow of a stream.

Bedding plane.  In bedrock a fracture that is parallel to the bedrock unit, usually found where two bedrock units of
different origins (i.e., shale and limestone) are in contact.  Potentially a zone of water movement.

Bedrock.  The massive formations that underlie the soil and other unconsolidated surficial materials.

Best Management Practices.  A series of approved practices that can be used to address specific pollution
problems. Examples include changes in land use activities, a ban on pesticides, or following design
standards for installing a septic system.

Best use.  A series of classifications designating the most desired use of the water and bordering lands. 14
classifications are used, ranging from AA (source of water supply for drinking, culinary, or food processing
purposes) to II (waters which constitute the Interstate Sanitation District).
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Bioaccumulate.  The process by which toxic pollutants (such as heavy metals, inorganic chemicals, and organic
chemicals) amass in the tissues of organisms after repeated intake or exposure.

Biochemical Oxygen Demand (BOD).  The consumption of oxygen caused by decomposition or metabolism of
biodegradable organic compounds by microbes.

Biodegradation.  The metabolic breakdown of materials into simpler components by living organisms.

Bog/Marsh/Swamp.  Land that has less than 10.0 percent stocking with live trees and which characteristically
supports low, generally herbaceous or shrubby vegetation, and which is intermittently covered with water
during all seasons; includes tidal areas that are covered with brackish water during high tides.

Buffer strips.  Strips of land along water courses that contain natural and (or) planted grasses, plants and trees that
filter out sediment and increase uptake of nutrients in runoff.

Clean Water Act.  National environmental law enforced by the United States Environmental Protection Agency
(USEPA) that regulates water pollution.

Cluster septic systems.  Method of waste disposal where wastewater is transported via small-diameter sewers to a
drainfield, mound or sand filter which is used by several residences. Used where site conditions prohibit the
use of on-lot systems.

Coliform.  Bacteria group often involved in contamination of water. Can be associated with the intestinal tract of
humans (fecal coliform) or from feces and decaying lake matter (total coliform).  Coliform can also be an
indicator organism and not necessarily a pathogen.

Combined Sewage Overflow (CSO).  A water drainage pipeline that receives surface runoff as well as sanitary or
industrial wastewater.

Composting. A controlled process of degrading organic matter by microorganisms

Cone of depression.  The drawdown of the water table caused by the withdrawal of water by a well.  Usually a
circular depression (cone) but may vary in shape dependent on the properties of the material from which
the water is being taken.

Confined aquifer.  An aquifer bounded by materials having a distinctly lower hydraulic conductivity than the
aquifer itself.

Conservation easements.  A legal document that restricts the type and amount of development that may take place
on a parcel of land. They are often developed for open space preservation, historic preservation, protection
of natural habitats, and preservation of areas for public recreation or education.

Contaminant plume.  An elongated and mobile column or band of a pollutant moving through the subsurface.

Cover crops.  Grasses and other close-growing crops grown on fields during the winter to provide soil protection
between harvest and spring plowing.  Cover crops are also used to enrich soils.

Crop rotation.  Growing different crops in a sequential pattern on the same field. Crops that conserve soil and
nutrients, alternated with those that deplete them provide opportunities for maintaining soil productivity,
reducing soil erosion, and re- ducing fertilizer usage. Rotations may prevent the build-up of large pest pop-
ulations that can occur when single crops are grown continuously on a field.

Cropland.  Land that currently supports agricultural crops including silage and feed grains, bare farm fields
resulting from cultivation or harvest, and maintained orchards.
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Cubic-foot stand-volume class.  A classification of forest land based on net cubic-foot volume of all live trees per
acre.

Denitrification. The chemical or biochemical reduction of nitrate or nitrite to gaseous nitrogen, either as  molecular
nitrogen or as an oxide of nitrogen

Dense Non-Aqueous Phase Liquids (DNAPLs).  Organic compounds more dense than water that tend to sink to
the bottom of a water column.

Deposition. The accumulation of material dropped because of a slackening movement of the transporting  material
water or wind.

Detention basin.  A constructed holding area for stormwater runoff.  Basins can protect streams and lakes from
sediment and other pollutants derived from up-gradient land use activities.  The removal rate for particulate
pollutants depends on the volume of runoff, length of time provided for sedimentation, and the settleability
characteristics of the particulate matter. Artificial marshes can be incorporated within the basins to provide
additional biological removal of pollutants. 

Dilution.  A lowering of the concentration of a chemical constituent in a water column through mixing with a less
concentrated water column.

Discharge area.  An area in which water is lost from the zone of saturation.

Dissolved oxygen.  The quantity of oxygen dissolved in the water.  In lakes, the amount of oxygen dispersed in the
water helps determine the degree of stratification, and the potential for depletion of oxygen, fish and other
aquatic organisms. Dissolved oxygen is affected by temperature (as water temperature decreases,
increasing amounts of oxygen can be dissolved in water), time of day (photosynthetic plants create oxygen
during the day, and use oxygen at night), and pollution (aerobic bacteria and other organisms require
oxygen for the consumption of wastes).

Diversion. A channel, embankment, or other man-made structure constructed to divert water from one area to.

Drainage basin.  Used interchangeably with catchment or watershed. The term can also imply a larger area
containing several watersheds or sub-basins.

Drainage class (natural). Refers to the frequency and duration of periods of saturation or partial saturation during
soil formation, as opposed to altered drainage which is commonly the result of artificial drainage or
irrigation but may be caused by the sudden deepening of channels or the blocking of drainage outlets.
Seven classes of natural soil drainage are recognized:

Excessively drained.---Water is removed from the soil very rapidly. Excessively drained soils are commonly very
coarse textured, rocky, or shallow. Some are steep. All are free of the mottling related to wetness.

Somewhat excessively drained.---Water is removed from the soil rapidly. Many somewhat excessively drained soils
are sandy and rapidly pervious. Some are shallow. Some are so steep that much of the water they receive is
lost as runoff. All are free of the mottling related to wetness.

Well drained.---Water is removed from the soil readily, but not rapidly. It is available to plants throughout most of
the growing season, and wetness does not inhibit growth of roots for significant periods during most
growing seasons. Well drained soils are commonly medium textured. They are mainly free of mottling.

Moderately well drained.---Water is removed from the soil somewhat slowly during some periods. Moderately well
drained soils are wet for only a short time during the growing season, but periodically for long enough that
most mesophytic crops are affected. They commonly have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or both.

Somewhat poorly drained.---Water is removed slowly enough that the soil is wet for significant periods during the
growing season. Wetness markedly restricts the growth of mesophytic crops unless artificial drainage is
provided. Somewhat poorly drained soils commonly have a slowly pervious layer, a high water table,
additional water from seepage, nearly continuous rainfall, or a combination of these.
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Poorly drained.---Water is removed so slowly that the soil is saturated period- ically during the growing season or
remains wet for long periods. Free water is commonly at or near the surface for long enough during the
growing season that most mesophytic crops cannot be grown unless the soil is artificially drained. The soil
is not continuously saturated in layers directly below plow depth. Poor drainage results from a high water
table, a slowly pervious layer within the profile, seepage, nearly continuous rainfall, or a combination of
these.

Very poorly drained.--- Water is removed from the soil so slowly that free water remains at or on the surface during
the growing season. Unless the soil is artificially drained, most mesophytic crops cannot be grown. Very
poorly drained soils are commonly level or depressed and are frequently ponded. Yet, where rainfall is high
and nearly continuous, they can have moderate or high slope gradients, as for example is “hillpeats” or
“climatic moors.”

Drainage, surface.  Runoff, or surface flow of water, from an area.

Drawdown.  A technique that involves manipulating the water level of a lake to expose rooted aquatic vegetation
and sediments to freezing and drying conditions, which serves to affect the growth of plants.  Can also be
used in the context of surface water in defining rule curves and safe yields.

Dredging.  Form of sediment removal that involves clearing bottom sediment from a lake to increase the depth,
control nuisance aquatic vegetation, control nutrient release from sediments, and to remove toxic
substances.

Drumlin.  A low, smooth, elongated oval hill, mound, or ridge of compact glacial till. The longer axis is parallel to
the path of the glacier and commonly has a blunt nose pointing in the direction from which the ice
approached.

Ecosystem.  A group of living organisms that behave as a unit.

Effluent.  Wastewater that flows into receiving water by way of a domestic or industrial point source.

Eluviation.  The movement of material in true solution or colloidal suspension from one place to another within the
soil. Soil horizons that have lost material through eluviation are eluvial; those that have received material
are illuvial.

Environmental Impact Statement (EIS).  A report containing a description of some proposed action, the
environmental setting, potential environmental impacts, ways to minimize the impacts, and reasonable
alternatives. The EIS also serves as a public disclosure of the record used by an agency in its environmental
decision-making process.

Eolian soil material.  Earthy parent material accumulated through wind action; commonly refers to sandy material
in dunes or to loess in blankets on the surface.

Epilimnion.  Surface layer of lake

Erosion.  The wearing away of the land surface by running water, wind, ice , or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic).  Erosion caused by geologic processes acting over long geologic periods and resulting in the
wearing away of mountains and the building up of such landscape features as flood plains and coastal
plains. Synonym: natural erosion.

Erosion (accelerated).  Erosion much more rapid than geologic erosion, mainly as a result of the actions of man or
other animals or of a catastrophe in nature, for example, fire, that exposes a bare surface.

Esker (geology).  A narrow, winding ridge of stratified gravelly and sandy drift deposited by a stream beneath a
glacier.
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Eutrophic.  A stage of nutrient availability and biological productivity, the natural result of the aging of a lake.  The
highest stage of nutrient availability is hyper-eutrophic.

Eutrophication.  The process of natural lake aging, nutrient enrichment, and basin fill-ing. Human activities that
increase nutrient and sediment loadings to a lake are called cultural eutrophication.

Evaporation.  Conversion of water from the liquid phase to the gaseous phase.

Evapotranspiration.  The combined loss of water from water bodies (evaporation) and plants (transpiration – plant
uptake, consumption and release of soil water through leaves).

Fallow.  Allowing cropland to lie idle, either tilled or untilled, during the whole or greater portion of the growing
season.

Fecal coliform.  A type of bacteria whose natural habitat is the colon of warm-blooded mammals, such as man. The
presence of this type of bacteria in water, beverages, or food is usually taken to mean that the material is
contaminated with solid human waste.

Fertility, soil.  The quality that enables a soil to provide plant nutrients, in adequate amounts and in proper balance,
for the growth of specified plants when light, moisture, temperature, tilth, and other growth factors are
favorable.

Fertilizer.  Any organic or inorganic material of natural or synthetic origin that is added to a soil to supply elements
essential to plant growth.

Field capacity. The soil-water content after the force of gravity has drained or removed all the water it can, usually
1 to 3 days after rainfall

Filter (see buffer) strips.

First flush.  Stormwater runoff, usually early in the storm, that contains the majority of accumulated sediments and
chemical constituants (pollutants) derived from the upstream watershed.

Fish habitat.  The zone where environmental conditions are spatially uniform and ideal
for supporting fish life.

Flocculate.  Phosphorus located in the water column, assisting in algal growth.

Flooding.  The temporary covering of soil with water from overflowing streams, runoff  from adjacent slopes, and
tides. Frequency, duration, and probable dates of occurrence are estimated. Frequency is expressed as none,
rare, occasional, and frequent. None means that flooding is not probable; rare that it is unlikely but possible
under unusual weather conditions; occasional that it occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and long if more than 7 days. Probable dates are expressed in months;
November-May, for example, means that flooding can occur during the period November through May.
Water standing for short periods after rainfall or commonly covering swamps and marshes is not
considered flooding.

Floodplain.  The area that borders a water body and is subject to flooding on a periodic basis.

Forest land.  Land that is at least 10 percent stocked with trees of any size, or that formerly had such tree cover and
is not currently developed for a nonforest use. The minimum area for classification of forest land is one
acre. The components that make up forest land are timberland and all noncommercial forest land.
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Forest-type group.  A classification of forest land based on the species forming a plurality of live-tree stocking. A
combination of forest types that share closely associated species or site requirements are combined into the
following major forest-type groups (the descriptions apply to forests in this state):

a) White/red pine.  Forests in which eastern white pine, red pine, or eastern hemlock, singly or in combination, make
up the plurality of the stocking; common associates include red maple, oak, sugar maple, and aspen.

b) Spruce/fir.  Forests in which red, white, black, or Norway spruces, balsam fir, northern white-cedar, tamarack, or
planted larch, singly or in combination, make up a plurality of the stocking; common associates include
white pine, red maple, yellow birch, and aspens.

c) Hard pine (also called loblolly/shortleaf pine).  Forests in which eastern redcedar or pitch pine, singly or in
combination, make up a plurality of the stocking; common associates include white pine, paper birch, sugar
maple, and basswood.

d) Oak/pine.  Forests in which hardwoods (usually hickory or upland oaks) make up a plurality of the stocking and
in which pines or eastern redcedar contribute 25 to 50 percent of the stocking.

e) Oak/hickory.  Forests in which upland oaks, hickory, yellow-poplar, black locust, sweetgum, or red maple (when
associated with central hardwoods), singly or in combination, make up a plurality of the stocking and in
which pines or eastern redcedar make up less than 25 percent of the stocking; common associates include
white ash, sugar maple, and hemlock.

f) Oak/gum/cypress.  Bottomland forests in which tupelo, blackgum, sweetgum, oaks, or southern cypress, singly or
in combination, make up a plurality of the stocking and in which pines makes up less than 25 percent of the
stocking; common associates include cottonwood, willow, ash, elm, hackberry, and maple.

g) Elm/ash/red maple (also called elm/ash/cottonwood).  Forests in which elm, willow, cottonwood, or red maple
(when growing on wet sites), singly or in combination, make up a plurality of the stocking; common
associated include white ash, sugar maple, aspens, and oaks.

h) Northern hardwoods (also called maple/beech/birch).  Forests in which sugar maple, beech, yellow birch, black
cherry, or red maple (when associated with northern hardwoods), singly or in combination, make up a
plurality of the stocking; common associated include white ash, eastern hemlock, basswood, aspens, and
red oak.

i) Aspen/birch.  Forests in which aspen, paper birch, or gray birch, singly or in combination, make up a plurality of
the stocking; common associates include red maple, white pine, red oaks, and white ash.

Fragipan.  A loamy, brittle substance horizon low in porosity in content of organic matter and low in moderate in
clay but high in silt or very fine sand. A fragipan appears cemented and restricts roots. When dry, it is hard
or very hard and has a higher bulk density than the horizon or horizons above. When moist, it tends to
rupture suddenly under pressure rather than to deform slowly.

Freshwater.  Water containing only small quantities (generally less than 1,000 mg/L) of  dissolved minerals.

Freshwater Wetlands Act.  Law passed in 1975 that regulates the use and development of the State’s freshwater
wetland resources for the purpose of preserving, protect- ing, and conserving the wetlands and the benefits
derived from them. Provides for the regulation of all wetlands over 5 hectares (12.4 acres) in size, and for
smaller ones if they have been determined by the DEC to be of unusual ecological importance.

Geographic Information (GISs).  Software that is used for digitizing and accessing hydrologic information.

Glacial drift (geology).  Rock and associated materials (sorted and unsorted) which is transported and deposited by
glacial processes.

Glacial outwash (geology).  Gravel, sand, and silt, commonly stratified, deposited from melt water as it flows from
glacial ice.

Glacial till (geology).  Unassorted, nonstratified, compact glacial drift consisting of clay, silt, sand,
and boulders transported and deposited by glacial ice.

Glaciofluvial deposits (geology).  Material moved by glaciers and subsequently sorted and deposited by streams
flowing from the melting ice. The deposits are stratified and occur as kames, eskers, deltas, and outwash
plains.
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Glaciolacustrine deposits (geology).  Material ranging from fine clay to sand derived from glaciers and deposited
in glacial lakes by water originating mainly from the melting of glacial ice. Many are interbedded or
laminated.

Grab sample.  Type of water sample usually taken from either the surface alone, or the bottom waters alone. They
can be collected by hand, or with specialized collection devices that minimize surface layer contamination
and maximizes reproducibility.  They involve a discrete sample time, which can be latter aggregated as a
composite sample.

Grade. (1) The slope of a road, channel, or natural ground. (2) To finish the surface of a canal bed, roadbed, top of
embankment, or bottom of excavation.

Gravel.  Rounded or angular fragments of rock up to 3 inches (2 millimeters to 7.5 centimeters) in diameter. An
individual piece is a pebble.

Gravelly soil material.  Material from 15 to 50 percent, by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centimeters) in diameter.

Grazing unit. An area of public or private pasture, range, grazed woodland, or other land that is grazed as an entity.

Ground cover.  Maintenance of a vegetative cover for silviculture (forestry) activities in order to reduce sediment
and nutrient runoff from an activity site as well as control weeds.

Ground water (geology).  Water filling all the unblocked pores of underlying material below the water table, which
is the upper limit of saturation.

Ground water divide.  A ridge in the water table or potentiometric surface from which ground water moves away
at right angles in both directions. The line of highest hydraulic head in the water table or potentiometric
surface.

Growing-stock trees.  Live trees of commercial species classified as sawtimber, poletimber, saplings, or seedlings;
that is, all live trees of commercial species except rough and rotten trees.

Growing-stock volume.  Net volume, in cubic feet, of growing-stock trees 5.0 inches d.b.h. and larger from a 1-foot
stump to a minimum 4.0-inch top diameter outside bark of the central stem, or to the point where the
central stem breaks into limbs. Net volume equals gross volume less deduction for cull.

Gully.  A miniature valley with steep sides cut by running water and through which water ordinarily runs only after
rainfall. The distinction between a gully and a rill is one of depth. A gully generally is an obstacle to farm
machinery and is too deep to be obliterated by ordinary tillage; a rill is of lesser depth and can be smoothed
over by ordinary tillage.

Habitat.  A zone where environmental conditions are rather uniform spatially.

Hardpan.  A hardened cemented soil horizon, or layer. The soil material is sandy, loamy, or clayey, and is
cemented by iron oxide, silica, calcium carbonate, or other substance.

Hardwater.  Water that is high in calcium, magnesium, and (or) other minerals.  In lakes, hard water can cause
“whiting events”, when changes in water pH causes the calcium to precipitate from the water column.

Herbaceous. A vascular plant that does not develop woody tissue

Herbicides.  Chemical compounds, applied in either liquid or granular form, used to kill undesired rooted vegetation
and restrict further vegetation growth.
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Herding. The guiding of a livestock herd to desired areas or density of distribution.

Hazardous Waste.  The Resource Conservation and Recovery Act (RCRA) defines hazardous waste as a solid
waste that may cause an increase in mortality or serious illnes or pose a substantial threat to human health
and the environment when improperly treated, stored, transported, disposed of, or otherwise managed,  A
waste is hazardous if it exhibits characteristics of ignitability, corrosivity, reactivity, and/or toxicity.

Holding pond.  A reservoir, pit, or pond, usually made of earth, used to retain polluted runoff water for disposal on
land.

Hydraulic conductivity.  The capacity of a rock to transmit water; expressed as the volume of water that will move
in unit time under a unit hydraulic gradient through a unit area measured at right angles to the direction of
flow.

Hydraulic gradient.  The slope of the water table or potentiometric surface; that is, the change in water level per
unit of distance along the direction of maximum head decrease. Determined by measuring the water level in
several wells.

Hydraulic head.  In ground water, the height above a datum plane (such as sea level) of a column of water. In a
ground water system, it is composed of elevation head and pressure head.

Hydrogeology.  The science of the interactions between water and geologic materials.

Hydrologic budget.  A mass balance expression of hydrologic inputs and outputs (precipitation, condensation,
evapotranspiration, surface and ground water storage, gains and losses, etc.)

Hydrologic cycle.  An abstraction of water’s movement, in solid, liquid and gaseous states, through the atmosphere,
lithosphere, and biosphere.

Hydrology.  The science of water. It describes the movement, distribution, chemistry, and occurrence of water.

Hypolimnion.  Bottom layer of lake.

Idle farmland.  Former cropland or pasture that has not been tended for within the last 2 years and has less than 10
percent stocking with live trees (established seedlings or larger trees), regardless of species.

Igneous rock.  A rock that solidified from molten or partly molten material.

Impervious soil.  A soil through which water, air, or roots penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Incineration. The controlled process by which solids, liquid, or gaseous combustible wastes are burned and
changed into gases; the residue produced contains little or no combustible material.

Industrial and commercial land.  Supply yards, parking lots, factories, etc.

Inert. A substance that does not react with other substances under ordinary conditions.

Infiltration.  The downward entry of water into the immediate surface of soil or other material, as contrasted with
percolation, which is movement of water through soil layers or material.

Infiltration capacity.  The maximum rate at which water can infiltrate into a soil under a given set of conditions.

Infiltration rate.  The rate at which water penetrates the surface of the soil at any given instant, usually expressed in
inches per hour. The rate can be limited by the infiltration capacity of the soil or the rate at which water is
applied at the surface.
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In-lake control techniques.  Treatment actions that are conducted in the lake itself. There are four major types of
in-lake control techniques. Physical techniques alter the physical structure of the land or water, examples
being sediment dredging, aquatic plant harvesting, and the construction of stormwater sediment traps.
Chemical techniques involve the use of chemicals that either change the behavior of the lake or poison
some of the lakes’ plants and animals. Biological techniques consist of introducing or removing specific
types of plants and/or animals. Institutional techniques involve methods that focus on society, including
regulating the actions of individuals by law.

Insecticide. A pesticide compound specifically used to kill or control the growth of insects.

Integrated pest management.  A technique that uses two or more control methods to minimize pesticide pollution
of surface or ground waters and provide an economic control of pests.

Irrigation.  Application of water to soils to assist in production of crops. Methods of irrigation are---
Basin.---Water is applied rapidly to nearly level plains surrounded by levees or dikes.
Controlled flooding.---Water is released at intervals from closely spaced field ditches and distributed
uniformly over the field.
Corrugation.---Water is applied to small, closely spaced furrows or ditches in fields of close-growing crops
or in orchards so that it flows in only one direction.
Furrow.---Water is applied in small ditches made by cultivation implements.  Furrows are used for tree and
row crops.
Sprinkler.---Water is sprayed over the soil surfaces through pipes or nozzles from a pressure system.

Subirrigation.---Water is applied in open ditches or tile lines until the water table is raised enough to wet the soil.

Kame (geology).  An irregular, short ridge or hill of stratified glacial drift.

Karst.  A landscape or region characterized by rock dissolution (generally in limestone).

Kettle (geology).  A depression in the ground surface formed by the melting of an ice block buried in glacial drift.

Lacustrine deposit (geology).  Material deposited in lake water and exposed when the water level is lowered or the
elevation of the land is raised.

Lagoon. A reservoir or pond built to contain water and animal wastes until they can be decomposed either by
aerobic or anaerobic action.

Lake plain.  An area dominated by low-lying relief that formed at the bottom of a glacial lake during part of the
glacial period.

Lake stratification, also thermal stratification.  During ice-free season, lake are warmer at the top and colder at
the bottom.  Deeper lakes tend to exhibit a warm layer of water of uniform temperature at the surface, a
region of water exhibiting rapid temperature decrease beneath, and a uniformly cold layer of water at the
bottom.

Land trust.  A private, not-for-profit group, controlled by local citizens, that acquires land or interests in land for
the protection of open space, recreation, or resource lands. There are currently over 25 land trusts in New
York State.

Land use planning.  A method of watershed regulation where a program is developed in order to effectively
manage growth and development within the watershed.

Leachate.  Liquids that have percolated through a soil and that contain substances in solution or suspension.

Leaching.  The removal of soluble material from soil or other material by percolating water.
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Legume. A member of a large family that includes many valuable food and forage species, such as peas, beans,
peanuts, clovers, alfalfas, sweet clovers, lespedezas, vetches, and kudzu.

Light Non-Aqueous Phase Liquids (LNAPLs).  Organic compounds less dense than water that tend to float or
pool at the surface of a waterbody or water table, and migrate in the direction of water flow.

Light textured soil.  Sand and loamy sand.

Limestone.  A rock that is formed chiefly by accumulation of organic remains (as shells and coral), consists mainly
of calcium carbonate.

Liming.  The process by which calcium-based products are added to acidified lakes or their surrounding watershed
to bring the pH closer to neutral and to restore the alkalinity levels to buffer future acidic inputs.

Limiting nutrients.  Those nutrients that restrict or limit algal growth when not sufficiently present or utilized. In
most lakes, either phosphorus or nitrogen serve as the limiting nutrient.

Limnologist.  A scientist involved in the study of freshwaters.

Limnology.  The study of freshwaters--- lakes, ponds, reservoirs, streams and wetlands.

Littoral zone.  The area between land and open water, can also be described as that portion of the lake where rooted
aquatic plants exist.  One of the three important habitats of a lake, consisting of the shoreline. This zone is
very similar ecologically to terrestrial habitats, and is very productive and rich in diversity.

Livestock.  Domestic animals.

Load.  The quantity (i.e., mass) of a material that enters a waterbody over a given time interval.

Loam.  Soil material that is 7 to 27 percent clay particles, 28 to 50 percent silt particles, and less than 52 percent
sand particles.

Losing stream.  A stream or reach of a stream that contributes water to the zone of  saturation.

Macronutrient.  Nutritional necessities of algae, required and available in larger amounts (the classic examples are
carbon, nitrogen, phosphorus, hydrogen, sulfur, oxygen)

Macrophyte.  Rooted aquatic plants in the lake ecosystem that grow and propagate by photo-synthesis.

Management practices.  Techniques implemented in order to improve the quality of a certain area. In a lake
environment, techniques implemented to improve water quality.

Manure.  The fecal and urinary defecations of livestock and poultry; may include spilled feed, bedding litter, or
soil.

Medium textured soil.  Very fine sandy loam, loam, silt loam, or silt.

Mesotrophic.  An intermediate stage of nutrient availability and biological productivity. Less nutrient-rich than
eutrophic but more than oligotrophic.

Metamorphic rock.  Rock of any origin altered in mineralogical composition, chemical composition, or structure
by heat, pressure, and movement. Nearly all such rocks are crystalline.

Mineral soil.  Soil that is mainly mineral material and low in organic material. Its bulk density is greater than that of
organic soil.
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Mineralized water.  Water containing dissolved materials in concentrations large enough to affect the use of the
water for some purposes. A concentration of 1,000 mg/L of dissolved solids is used commonly as the lower
limit for mineralized water.

Mining and waste land.  Surface mining, gravel pits, dumps.

Mixing zone.  The transition boundary between the fresh groundwater and saltwater zones.  Also used to describe
the transition zone where a pollutant load mixes with the receiving water.

Moderately coarse textured (moderately light textured) soil.  Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy textured) soil.  Clay loam, sandy clay loam, and silty clay loam.

Monitoring program.  Strategy which uses and analyzes water quality data to build a representation of conditions
present in the lake.

Monomictic.  Monomictic lakes have one period of complete mixing each year, separated by one period of thermal
stratification.  Cayuga Lake typically mixes completely from late November through early June.  Thermal
stratification develops in June and persists through November.

Mooring regulations.  Restrictions on the number, size, and location of docks, or the materials to construct them.
These restrictions help to reduce overcrowding and strain on the lake ecosystem.

Moraine (geology).  An accumulation of earth, stones, and other debris deposited by a glacier. Types are terminal,
lateral, medial, and ground.

Morphology
Soil - The physical makeup of the soil, including the texture, structure, porosity, consistence, color, and

other physical, mineral, and biological properties of the various horizons, and the thickness and
arrangement of those horizons in the soil profile.

Lake – Lake morphological characteristics such as depth and shape (e.g. bathymetry).

Mottling, soil.  Irregular spots of different colors that vary in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms are as follows: abundance--- few, common, and many;
size--- fine, medium, and coarse; and contrast--- faint, distinct, and prominent. The size measurements are
of the diameter along the greatest dimension. Fine indicates less than 5 millimeters (about 0.2 inch);
medium, from 5 to 15 millimeters (about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 0.6
inch).

Muck.  Dark colored, finely divided, well decomposed organic soil material mixed with mineral soil material. The
content of organic matter is more than 20 percent.

National Forest lands.  Federal lands legally designated as National Forests or purchase units and other lands
administered as part of the National Forest System by the USDA Forest Service.

Nonpoint source pollution.  Type of pollution involving complex transport and delivery mechanisms within the
lake watershed. Unlike point source pollution, where the pollutants are discharged directly to the lake of
tributaries. Thus, this pollution is much more difficult to control.

Nutrient, plant.  Any element taken in by a plant, essential to its growth, and used by it in the production of food
and tissue. Plant nutrients are nitrogen, phosphorus, potassium calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other elements obtained from the soil; and carbon, hydrogen,
and oxygen obtained largely from the air and water.
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Outwash, glacial.  Stratified sand and gravel produced by glaciers and carried, sorted, and deposited by water that
originated mainly from the melting of glacial ice. Glacial outwash is commonly in valleys on landforms
known as valley trains, outwash terraces, eskers, kame terraces, kames, outwash fans, or deltas.

Outwash plain.  A land form of mainly sandy or coarse textured material of glaciofluvial origin. An outwash plain
is commonly smooth; where pitted, it is generally low in relief.

Overland flow.  The flow of rainwater or snowmelt over land surface toward receiving waters.

Pan.  A compact, dense layer in a soil. A pan impedes the movement of water and the growth of roots. The word
“pan” is commonly combined with other words that more explicitly indicate the nature of the layer; for
example, hardpan, fragipan, claypan, plowpan, and traffic pan.

Parent material.  The great variety of unconsolidated organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by this concept.

Pasture.  Grazing lands planted primarily to introduced or domesticated native forage species that receives periodic
renovation and/or cultural treatments such as tillage, fertilization, mowing, weed control, and irrigation.
Not in rotation with crops.

Peat.  Unconsolidated material, largely undecomposed organic matter, that has accumulated under excess moisture.

Pelagic zone.  The open water portion of a lake.

Percolation.  The downward movement of water through the soil.

Permeability.  The quality that enables the soil to transmit water or air, measures as the number of inches per hour
that water moves through the soil. Terms describing permeability are very slow (less than 0.06 inch), slow
(0.06 to 0.20 inch), mod-erately slow (0.2 to 0.6 inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0
to 6.0 inches), rapid (6.0 to 20 inches), and very rapid (more than 20 inches).

Pesticide.  A chemical compound used to eliminate or control insects which may include herbicides.

pH.  A number used by chemists to express the acidity of solutions, including water. A pH value lower than 7
indicates an acidic solution, a value of 7 is neutral, and a value of higher than 7 indicates an alkaline
solution. Most ground waters in the United States have pH values ranging from about 6.0 to 8.5.

Phosphorus.  An element which is an essential macronutrient for plant growth.  Phosphorus is often the limiting
nutrient for freshwater lakes in New York State.

Phosphorus budget.  A biogeochemical cycle that accounts for the major sources of phosphorus to a lake (soil
erosion, transport by streams, human waste) and from the lake (withdrawals, surface and groundwater
outflows).

Phosphorus inactivation.  A method of removing phosphorus from the water column in order to limit algal growth.
A chemical is added to the water in order to bind with phosphorus present in the bottom sediments,
minimizing the release of  biolog- ically available phosphorus from sediments when oxygen is depleted
from the hypolimnion.

Phosphorus precipitation.  A method of removing phosphorus from the water column in Order to limit algal
growth. Certain chemicals (usually alum salts) are added to the lake that will bind the phosphorus in the
water column and sink it to the lake bottom.

Photic zone.  The zone of a lake between the lake surface and the depth where light is about 1 percent of surface
levels.
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Photosynthesis.  The process by which plants convert the sun’s energy into biomass or chemical energy.  The
primary way that energy enters the lake ecosystem.

Phytoplankton.  The scientific designation for the class of organisms known as algae and some bacteria (e.g.
cyanobacteria) which are the base of the food chain.

Pieziometric surface.  The level to which water would rise if a well were installed at a particular depth.

Piezometer.  A nonpumping well used to observe the elevation of the water table or the potentiometric surface.

Plankton.  Microscopic plants and animals that drift with the movement of the water and are a major source of food
for aquatic life.

Planning basins.  Watershed boundaries for major rivers.

Plume.  A relatively concentrated mass of emitted chemical contaminants spreading in the environment.

Point source pollution.  Form of pollution where the pollutants are discharged directly (“pipe” discharge) to a lake
or its tributaries.

Poletimber stand.  A stand-size class of forest land that is stocked with at least 10 percent of minimum full stocking
with live trees with half or more of such stocking in poletimber or sawtimber trees or both, and in which the
stocking of poletimber exceeds that of sawtimber.

Poletimber tree.  A live tree of commercial species meeting regional specifications of  soundness and form and at
least 5.0 inches in d.b.h., but smaller than a sawtimber tree.

Pollutant.  Any particle or substance that disturbs the operation of an ecosystem.

Pollution.  Any activity that causes an impairment in the environment.

Polychlorinated biphenyls (PCBs).  Synthetic organic compounds that can accumulate in the bodies of fish and
other organisms and cause death with enough exposure.  Probable human carcinogen.

Poorly graded.  Refers to soil material consisting mainly of particles or nearly the same size. Because there is little
difference in size of the particles, density can be in-
creased only slightly by compaction.

Porosity.  The volume of openings in a rock. When expressed as a fraction, porosity is the ratio of the volume of
openings in the rock to the total volume of the rock.

Potable water.  Water that is suitable for drinking.

Potentiometric surface.  An imaginary surface representing the level to which water will rise in a well.

Primary wastewater treatment.  The first step in the treatment process, involving screens to remove the larger
floating solids (such as sticks, seeds, rags, or paper). Skimming tanks remove excess oil or grease, and
settling or sedimentation basins remove settleable suspended matter such as sand, gravel, and some organic
solids.

Producers.  Organisms, such as phytoplankton, that provide energy for other members of  the food web.
Photosynthetic organisms are classified as producers.

Profile, soil.  A vertical section of the soil extending through all its horizons and into the parent material.
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Public access.  The principle that non-resident visitors have full admittance to use a lake. Restricting public access
is one of the techniques frequently discussed as a method to protect water quality.

Recharge.  The water that infiltrates the water table. Recharge is the leftover precipitation after losses to surface
runoff and evapotranspiration.

Recharge area.  The area where water reaches the saturated zone by surface infiltration.

Recreation site.  Parks, campgrounds, playing fields, tracks, etc.

Regolith.  The unconsolidated mantle of weathered rock and soil material on the earth’s surface; the loose earth
material above the solid rock. Soil scientists regard as soil only the part of the regolith that is modified by
organisms and other soil-building forces. Most engineers describe the whole regolith, even to a great depth,
as “soil”.

Relief.  The elevations or inequalities of a land surface, considered collectively.

Removals.  The net growing-stock volume harvested or killed in logging, cultural Operations (such as timber stand
improvement) or land clearing, and the net growing-stock volume neither harvested nor killed but growing
on land that was reclassified from timberland to noncommercial forest land or nonforest land during the
period between surveys. The volume is decided by the number of growing seasons to produce average
annual removals.

Request for Proposals (RFPs).  A problem statement and a detailed scope of proposed services to be provided by a
consultant.

Residence time.  Also called Detention time. The inverse of flushing rate, which is the time it takes a lake to
complete one full exchange of water.

Respiration.   The process that photosynthetic plants undertake, when oxygen is used to burn up the chemical fuels
that were produced during photosynthesis. As a result, carbon dioxide and water are produced.

Retention basin.  Much like a detention basin, where water is stored and pollutants are removed through
sedimentation.

Rill.  A steep sided channel resulting from accelerated erosion. A rill is generally a few inches deep and not wide
enough to be an obstacle to farm machinery.

Riparian area.  Vegetated ecosystems along a waterbody through which energy, materials, and water pass. Riparian
areas characteristically have a high water table and are subject to periodic flooding and influence from the
adjacent waterbody.

Riprap.  Rock and stone rubble used as a blanket or liner to prevent erosion in highly susceptible areas. This
practice is used on sites that are subjected to large volumes of water that cannot be stabilized with less
expensive vegetative measures.

Rock fragments.  Rock or mineral fragments having a diameter of 2 millimeters or more; for example, pebbles,
cobbles, stones, and boulders.

Root zone. The part of the soil that is, or can be, penetrated by plant roots

Runoff.  The precipitation discharged in stream channels from a drainage area. The water that flows off the land
surface without sinking in is called surface runoff; that which enters the ground before reaching surface
streams is called ground-water runoff or seepage flow from ground water.

Salinity.  The concentration of dissolved solids or salt in water.
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Salmonid.  A class of fish, including lake trout and brown trout, best suited for a deep, cold water portion of
oligotrphic lake with a small littoral zone.

Sand.  As a soil separate, individual rock or mineral fragments from 0.05 millimeter to 2.0 millimeters in diameter.
Most sand grains consist of quartz. As a soil textural class, a soil that is 85 percent or more sand and not
more than 10 percent clay.

Sandstone.  Sedimentary rock containing dominantly sand-size particles.

Sapling.  All live trees 1.0 through 4.9 inches d.b.h.

Sapling/seedling stand.  A stand-size class of forest land that is stocked with at least 10 percent of minimum full
stocking with live trees with half or more of such stocking in saplings or seedlings or both.

Saturated.  When referring to soil, the maximum amount of water that can be held either when the soil is frozen or
the spaces between the soil particles are filled with water. Any additional seepage over saturated soil will
result in runoff.

Saturated zone.  The zone (below the unsaturated zone) where interconnected openings contain only water.

Sawtimber stand.  A stand-size class of forest land that is stocked with at least 10 percent of minimum full stocking
with all live trees with half or more of such stocking in poletimber or sawtimber trees or both, and in which
the stocking of sawtimber is at least equal to that of poletimber.

Sawtimber tree.  A live tree of commercial species at least 9.0 inched d.b.h. for softwoods or 11.0 inches for
hardwoods, containing at least one 12-foot sawlog or two noncontiguous 8-foot sawlogs, and meeting
regional specifications for freedom from defect.

Secchi disk.  A 20cm steel or heavy plastic disk, composed of alternating black and white quadrants, used to
measure the transparency of  lakes. The transparency is considered the average of the depths at which the
disk first disappears from view, and first reappears, respectively.

Secondary wastewater treatment.  This intermediate step is used to reduce high oxygen demand before the
wastewater is discharged into a lake or stream. Filtration and biological and chemical processes are used to
remove a high percentage of organic matter from the wastewater.

Sediment. The deep water bottom or suspended material that may be rocky, sandy, or muddy.

Sediment basins.  Depressions that can be constructed to protect lakes and streams from upstream land use
activities. Stormwater is detained and released at a controlled rate, which can be modified to optimize
sedimentation.

Sediment removal.  Management technique that involves dredging bottom sediment from a lake to increase the
depth, control nuisance aquatic vegetation, control nutrient release from sediments, and to remove toxic
substances.

Sedimentary rock.  Rock made up of particles deposited from suspension in water. The chief kinds of sedimentary
rock are conglomerate, formed from gravel; sandstone, formed from sand; shale, formed from clay; and
limestone, formed from  soft masses of calcium carbonate. There are many intermediate types. Some
wind-deposited sand is consolidated into sandstone.

Sedimentation.  The process or act of depositing sediment.

Seedling.  A live tree less than 1.0 inch d.b.h. and at least 1 foot tall.
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Seepage. Water escaping through or emerging from the ground along an extensive line or surface as contrasted with
a spring, where the water emerges from a localized spot.

Septic leachate detector.  A hand held fluorometer that can locate effluent plumes and domestic waste water in
lakes. When the probe is submersed in lake water in front of a shoreline home, a response can be noted if
human sewage, detergents, or whiteners are detected. Also known as a septic snooper.

Septic tank mound.  An alternative method to the septic tank-leach field system, used in areas where soil
conditions are not well suited for subsurface soil absorption. An above-ground mound is created with fill
material, usually a porous sandy soil. Wastewater from the tank is allowed to seep through the soil in the
mound, which then filters back through the ground. Clay barriers around the mound serve to reduce the
seepage of wastewater to the surrounding ground.

Septic tank sand filter.  Used in area where soils are unsuitable for conventional drain fields. The wastewater filters
from the septic tank to a second tank, which periodically releases the water through a sand filter. The filter
is lined with clay or plastic to prevent wastewater leakage, and the filtrate is collected and piped to a
disinfection unit.

Septic tank.  The most common on-site system for the treatment and disposal of domes-tic wastewater from
individual residences, involving the transport of wastewater from a residence to a buried tank. Perforated
pipes then transport the wastewater to a subsurface drainage system where it percolates into the soil.

Settleable solids. Solids in a liquid that can be removed by stilling a liquid. Settling times of 1 hour
(APHA/AWWA/WPFC, 1975) or more are generally used

Sewer system.  A replacement for small scale treatment systems such as on-lot septic tanks and cluster systems.
Used at many larger lake communities, most involve pumping or carrying the outflow of septic tanks to a
treatment facility or large interceptor sewer.

Shale.  Sedimentary rock formed by the hardening of a clay deposit.

Sheet flow.  Water, usually storm runoff, flowing in a thin layer over the ground surface.

Silage. A fodder crop that has been preserved in a moist, succulent condition by partial fermentation; such crops
include corn, sorghums, legumes, and grasses

Silt.  As a soil separate, individual mineral particles that range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05 millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Siltstone.  Sedimentary rock made up of dominantly silt-sized particles.

Silviculture.  A branch of forestry dealing with the cultivation and management of trees in order to produce a crop
resource on a continuing basis.

Sinkhole.  A depression in a landscape where limestone has been locally dissolved.

Slope.  The inclination of the land surface form the horizontal. Percentage of slope is the vertical distance divided by
horizontal distance, then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 feet in 100 feet of
horizontal distance.

Sludge.  The material resulting from chemical treatment of water or coagulation.
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Soil.  A natural, three-dimensional body at the earth’s surface that is capable of support-ing plants and has properties
resulting from the integrated effect of climate and living matter acting on earthy parent material, as
conditioned by relief over periods of time.

Soil profile.  A vertical section of the soil from the surface through all its horizons,
including C horizons.

Soil separates.  Mineral particles less than 2 millimeters in equivalent diameter and ranging between specified size
limits. The names and sizes of separates recog- nized in the United States are as follows: very coarse sand
(2.0 millimeters to 1.0 millimeter); coarse sand (1.0 to 0.5 millimeter); medium sand (0.5 to 0.25
millimeter); fine sand (0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt (0.05 to 0.002
millimeter); and clay (less than 0.02 millimeter).

Soil survey.  A general term for the systematic examination of soils in the field and in laboratories; their description
and classification; the mapping of kinds of soil; the interpretation of soils according to their adaptability for
various crops, grasses, and trees; their behavior under use or treatment for plant production or for other
purposes; and their productivity under different management systems.

Solubility.  The relative capacity of a substance to dissolve in liquid. Sugar has a high solubility in water, whereas
gold has a low solubility in water.

Stand.  A group of forest trees growing on forest land.

Stand-size class.  A classification of forest land based on the size class (that is, seedlings, saplings, poletimber, or
sawtimber) of all live trees in the area.

Stocking.  The degree of occupancy of land by trees, measured by basal area and/or number of trees in a stand
compared with the basal area and/or number of trees required to fully use the growth potential of the land
(or the stocking standard). In the Eastern United States this standard is 75 square feet of basal area per acre
for trees 5.0 inches d.b.h. and larger, or its equivalent in numbers of trees per acre for seedlings and
saplings. Two categories of stocking are used in this report: all live trees and growing- stock trees. The
relationships between the classes and the percentage of the stocking standard are: nonstocked (0 to 9);
poorly stocked (10 to 59); moderately stocked (60 to 99); fully stocked (100 to 129); and overstocked (130
to 160).

Stones.  Rock fragments 10 to 24 inches (25 to 60 centimeters) in diameter.

Storage.  Available capacity for temporarily removing water from circulation.

Stratified.  Arranged in strata, or layers. The term refers to geologic material. Layers in soils that result from the
processes of soil formation are called horizons; those in- herited from the parent material are called strata.

Strip cropping.  A means of reducing soil erosion on tilled cropland. The intent is to Break the length of slope into
segments by laying out strips across the natural slope of the land. Strips of close-growing crops or meadow
grasses are planted between tilled row crop strips to serve as sediment filters or buffer strips in controlling
erosion. The strips increase water infiltration, retain soil particles, and reduce velocity of runoff.

Strip mine.  Area devoid of vegetation due to current or recent general excavation.

Structure, soil.  The arrangement of primary soil particles into compound particles or aggregates that are separated
from adjoining aggregates. The principal forms of soil structure are--- platy (laminated), prismatic (vertical
axis of aggregates longer than horizontal), columnar (prisms with rounded tops), blocky (angular or sub-
angular), and granular. Structureless soils are either single grained (each grain by itself, as in dune sand) or
massive (the particles adhering without any regular cleavage, as in many hardpans).

Sublimation.  The process by which a solid vaporizes directly to a gas.
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Subsoil.  Technically, the B horizon; roughly, the part of the solum below plow depth.

Subsurface layer.  Technically, the A2 horizon. Generally refers to a leached horizon lighter in color and lower in
content of organic matter than the overlying surface
layer.

Surface soil.  The soil ordinarily moved in tillage, or its equivalent in uncultivated soil,
ranging in depth from 4 to 10 inches (10 to 25 centimeters). Frequently design-
ated as the “plow layer,” or the “Ap horizon”.

Surface water.  All water whose surface is exposed to the atmosphere.

Suspended sediment. The very fine soil particles that remain in suspension in water for a considerable period of
time

Taxonomy.  The identification of living organisms.

Temperature profile.  The temperature of a water column at specific points.  Used in lake profiling to determine
the degree of stratification, and the potential for depletion of oxygen, fish and other aquatic organisms.

Terminal moraine.  A belt of thick glacial drift that generally marks the termination of important glacial advances.

Terrace (geologic).  An old alluvial plain, ordinarily flat or undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom, in contrast with a flood plain, and is seldom subject to
overflow. A marine terrace, generally wide, was deposited by the sea.

Terraces.  Earth embankments, channels or a combination ridge and channel construct-ed across the slope of a field
to control runoff. They are generally applied where contouring, strip cropping and reduced tillage
operations do not offer adequate protection from soil erosion and are most practical on deep soils. By
breaking the length of slope into smaller segments and intercepting the flow of runoff, terraces effectively
reduce soil erosion and the transport of sediment off-site. In reducing the volume and velocity of runoff,
water is retained on the land for moisture conservation.

Tertiary wastewater treatment.  The third step in treatment is used to significantly reduce nutrient concentrations
in the wastewater. These advanced treatment processed usually involve a combination of chemical (alum or
iron salt addition), biological (biological treatment columns), and physical (filtration and/or settling)
techniques. This may provide more than 90% removal of phosphorus.

Texture, soil.  The relative proportions of sand, silt, and clay particles in a mass of soil. The basic textural classes,
in order of increasing proportion of fine particles, are sand, loamy sand, sandy loam, loam, silt, silt loam,
sandy clay loam, clay loam, silty clay loam, sandy clay, silty clay, and clay. The sand, loamy sand, and
sandy loam classes may be further divided by specifying “coarse,”  “fine,”  or “very fine.”

Thermocline.  The region of rapid temperature decline in a lake, related to the trans-parency of the lake water and
how exposed the lake is to the wind. A clear lake will have a deeper thermocline than a turbid lake. A
wind-exposed lake will have a deeper thermocline than a protected lake.

Thin layer.  Otherwise suitable soil material too thin for the specified use.

Till.  A compact, unsorted and unstratified mixture of clay, silt, sand, gravel, and boulders deposited directly by
glaciers.

Till plain.  An extensive flat to undulating area underlain by glacial till.
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Tillage. The operation of implements through the soil to prepare seedbeds and rootbeds, control weeds and brush,
aerate the soil, and cause faster breakdown of organic matter and minerals to release plant foods.

Tilth. The physical condition of the soil as related to its ease of tillage, its fitness as a seedbed, and its impedance to
seedling emergence and root penetration.

Timberland.  Forest land producing or capable of producing crops of industrial wood (more than 20 cubic feet per
acre per year) and not withdrawn from timber utilization (formerly known as commercial forest land).

Time of travel.  The amount of time it takes for water to reach a well or stream from a certain distance.

Topographic map.  A map that shows contours of elevation above sea level.

Topography.  The relative positions and elevations of the natural or man-made features of an area that describe the
configuration of its surface.

Topsoil (engineering).  Presumably a fertile soil or soil material, or one that responds to fertilization, ordinarily rich
in organic matter, used to topdress roadbanks, lawns, and gardens.

Toxicity.  A gauge of how detrimental a substance is to a living organism. Toxic effects can either be acute (causing
immediate death or impairment) or chronic (causing subtle damage that may not show up until years after
exposure).

Transmissivity.  The rate of groundwater flow through a unit area of an aquifer under a hydraulic gradient of 1.

Transpiration.  The process by which trees, shrubs, and grasses in a watershed draw water out of the soil and emit
water vapor to the air.

Transportation right-of-way.  Land associated with highways and railroads.

Tree class.  A classification for the quality or condition of trees for sawlog production.Tree class for sawtimber
trees is based on their current condition. Tree class for poletimber trees is a prospective determination—a
forecast of their potential quality when they reach sawtimber size (11.0 inches d.b.h. for hardwoods, 9.0
inches d.b.h. for softwoods)

Trenches.  An infiltration practice that provides an opportunity for surface water to filter runoff through the surface
soil. A trench involves infiltration through uncovered soil.

Trickling filter.  A fixed bed of rock over which wastewater is applied for aerobic bio-logical treatment. Slimes
form on the rocks and treat the wastewater. A distrib- utor system continues dosing the filter beds, and the
treated wastewater is collect- ed by an underdrain system.

Trophic state classifications.  Using the Trophic State Index, a value is determined that classifies a water sample as
being either oligotrophic (low-nutrient), mesotrophic (average nutrients), or eutrophic (high-nutrient).
Oligotrophic lakes often provide an excellent drinking water supply, while eutrophic lakes often support
excellent warmwater fisheries.

Turbidity.  A water chemistry parameter, caused by suspended materials such as clay, silt, algae, and other
materials that cause light to be scattered and absorbed, not transmitted in straight lines through water. It has
a major influence on Secchi disk transparency and therefore the clarity of the lake.

Turn over.  The upper layer cools down in the fall, until the lake reaches uniform temperature.  The thermal barrier
to mixing is gone and the lake will mix, or turn over, from top to bottom.  This process is called fall
overturn.  In the spring, the ice melts and the lake again becomes one uniform temperature and mixes,
called spring overturn.
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Unconfined aquifer.  An aquifer that contains both an unsaturated and a saturated zone (i.e., an aquifer that is not
full of water) and does not have a confining layer at its top.

Underground Storage Tanks (USTs).  A tank with at least 10 percent of its volume beneath the ground, including
attached pipes.

Unsaturated.  When referring to soil, any sample that has still has the capability to hold more water without
experiencing runoff.

Unsaturated zone.  The subsurface zone, usually starting at the land surface, that contains both water and air.

Upland (geology).  Land at a higher elevation, in general, than the alluvial plain or stream terrace; land above the
lowlands along streams.

Use impairment.  When referring to a lake, a “problem” in the complete functioning of the lake ecosystem.

Valley fill.  In glaciated regions, material deposited in stream valleys by glacial melt water. In nonglaciated regions,
alluvium deposited by heavily loaded streams emerging from hills or mountains and spreading sediments
onto the lowland as a series of adjacent alluvial fans.

Vegetative cover.  A management technique that involves growing grasses, trees or shrubs in areas where slope and
soils are particularly vulnerable to erosion and runoff damage. Because permanent protection is provided, it
is an effective control for most pollutants, especially sediments.

Volatile Organic Compounds (VOCs).  A category of volatile organic compounds with relatively high vapor
pressures.

Waste. Material that has no original value or no value for the ordinary or main purpose of manufacture or use;
damaged or defective articles of manufacture; or superfluous or rejected matter or refuse.

Water table.  The upper limit of the soil or underlying rock material that is wholly saturated with water.
Water table, apparent.  A thick zone of free water in the soil. An apparent water table is indicated by the level at

which water stands in an uncased borehole after adequate time is allowed for adjustment in the surrounding
soil.

Water table, artesian.  A water table under hydrostatic head, generally beneath an impermeable layer. When this
layer is penetrated, the water level rises in an uncased borehole.

Water table, perched.  A water table standing above an unsaturated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Watershed.  The area that consists of all the land, streams, rivers, lakes, and other water bodies that contributes
water to the lower end of that watershed at its point of discharge.

Weathering.  All physical and chemical changes produced in rocks or other deposits at or near the earth’s surface
by atmospheric agents. These changes result in dis- integration and decomposition of the material.

Weir.  A device for measuring or regulating the flow of water.

Well graded.  Refers to a soil or soil material consisting of particles well distributed over a wide range in size or
diameter. Such a soil normally can be easily increased in density and bearing properties by compaction.
Contrasts with poorly graded soil.

Wetland.  An area with some open water and much shoreline and emergent vegetation.  The water in a wetland may
be only a few inches deep.

Zone of aeration.  Also called the unsaturated zone. The portion of the subsurface between the water table and the
ground surface.
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Zone of saturation.  The portion of the subsurface that is saturated with groundwater.

Zoning.  A method by which local governments can protect natural resources by using regulations to control land
use activities. Through zoning, an area is divided into districts. The local government then established laws
that govern the use of land with these districts.

Zoning variances.  A method that can be developed in some areas to facilitate unusual landscape features, such as
steep hillsides, scenic vista, erosive sites, and natural drainage that may restrict development.

Zooplankton.  The primary consumers of the lake food web. Small, microscopic animals that drift with the
movement of the water.
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