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Preface 
 
Chautauqua Lake, with its beautiful shoreline and scenic landscapes, is the heart of Chautauqua 
County.  The lake and surrounding watershed are home to a diverse ecosystem of plants, mammals, 
birds, fish, reptiles, amphibians, invertebrates, and microorganisms.  Chautauqua Lake is also home 
to tens of thousands of people, who live along the shores, swim in the shallows, and boat across the 
depths of these beautiful waters.  The lake’s scenic beauty and recreational opportunities attract 
sportsmen, tourists, and summer residents, who are an integral part of our local economy.  
Lakefront property owners contribute approximately one-quarter of local real property taxes, 
while tourists annually spend over seventy million dollars enjoying our lakes and waterways.  But 
the true value of Chautauqua Lake is priceless. 
 
Chautauqua Lake is also impaired.  Decades of use – and in some cases misuse – of the land and 
natural resources around the watershed have accelerated the lake’s normal aging process to the 
point that Chautauqua Lake is now classified as an impaired waterbody.  The lake is impaired by an 
excessive inflow of nutrients and sedimentation, causing the problematic growth of aquatic 
vegetation, the outbreak of algal blooms, and the loss of navigable water routes.  These growing 
impairments undermine real property value, diminish recreational use, and threaten the aquatic 
ecosystem.  The runoff of nutrients and sedimentation from human activities in the watershed now 
exceeds the lake’s natural capacity to dilute and purify.  Nature can no longer correct the problem. 
 
Thus, the proper management of Chautauqua Lake and its watershed is necessary to ensure the 
future health, ecology, and uses of this precious resource.  The best way to manage this dynamic 
ecosystem is through The Chautauqua Lake Watershed Management Plan, which advocates a 
balanced approach based on good science, broad community support, and economic viability.  The 
plan recommends a specific course of action addressing the root causes of impairments, not just the 
symptoms.  The plan includes immediate actions as well as long-range strategies, and seeks to both 
remedy existing problems and to prevent future harm.  The plan will be reviewed regularly to 
ensure that it is functioning effectively and responding appropriately to changing conditions and 
expectations. 
 
Ultimately, lake and watershed management is the responsibility of everyone, including property 
owners, recreational users, and local municipalities.  We must all work together to conserve this 
natural resource for our children and future generations.  Our success depends on our ability to 
resolve conflicts and achieve common goals.  By understanding the connection between our use of 
land in the watershed and the resultant impacts it has on our streams and lakes, we can change our 
community for the better.  We understand the problems, now it is time for us to solve them through 
real and permanent change.  So as you read this plan and consider your role in the watershed, ask 
yourself this question:   
 

What can I do for Chautauqua Lake and its watershed? 
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1 Introduction and Overview 
 
1.1 Chautauqua Lake and its Watershed 
 
Chautauqua Lake and its watershed form a glacial valley located at the center of Chautauqua 
County, the western-most county of New York State (see Map 1 in Section 8.2). The watershed 
drains approximately 100,000 acres of land (160 square miles) and contains almost 300 miles of 
streams and creeks. Although close in proximity to Lake Erie, the water that flows out of 
Chautauqua Lake through 
the Chadakoin River is 
actually part of the 
Allegheny-Ohio-Mississippi 
drainage system, which 
eventually makes its way to 
the Gulf of Mexico. 
 
Chautauqua Lake, 
encompassing more than 
13,000 acres and 42 miles of 
shoreline, behaves 
limnologically as two 
distinct water bodies.  The 
North and South Basin 
cover approximately 7,000 
acres and 6,000 acres, 
respectively, with each 
draining roughly 50,000 
acres of watershed.  The 
South Basin averages only 
11 feet in depth, while the 
North Basin averages 26 
feet in depth.  Both basins 
are currently considered 
eutrophic. Eutrophic lakes 
are those with high primary 
productivity (which is the 
result of high nutrient 
content) and, as a result, are 
often subject to excessive 
algal blooms, suffer from 
poor water quality, and can 
“fill-in” over time.   
 
The Chautauqua Lake 
watershed can be 
subdivided into 14 primary subwatersheds, including the North and South Basin peripheral 
drainages. Subwatersheds are those areas from which groundwater and surface water drain and 
contribute to the flow of a larger watershed or drainage basin (Table 8.3-1 in Section 8.3 provides a 
list of the subwatersheds, as well as the size and relative percent cover for each).  All of the creeks 
flowing to the lake exhibit dendritic drainage patterns (i.e., random branching), indicating that the 

 
Subwatersheds of the Chautauqua 

Lake watershed 
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underlying shale bedrock is 
relatively flat. Many of the small 
upland streams flow parallel to 
each other as their orientations 
are controlled by glacial 
landforms (i.e., moraines).   
Bordering the Chautauqua Lake 
watershed is the French Creek-
Findley Lake watershed to the 
west and the Cassadaga Creek 
watershed to the east. 
 
While many of the 
environmental characteristics of 
the Chautauqua Lake watershed 
are defined by subwatershed 
boundaries, political boundaries 
often do not coincide with 
watershed boundaries.  In 
addition to the County, the 
watershed includes portions of 
fourteen local municipalities, 
including nine towns and five 
villages, as well as several 
unincorporated hamlets (e.g., 
Ashville, Stow, Fluvanna).  Of 
these 14 communities, nine are 
located along Chautauqua Lake.  
The Village of Mayville, the 
center of county government, is 
at the north end of the lake; 
Jamestown, the principal city of 
southwest NY, lies at the south 
end of the lake but is not located 
within the Chautauqua Lake 
watershed.  The world-famous 
Chautauqua Institution, a center 

of intense summer tourism related to recreation and intellectual pursuits, is located on the western 
shore of the North Basin.  
 

1.2 History of the Chautauqua Lake Watershed 
 
Chautauqua Lake formed when the edge of the last Ice Age glacier retreated northward from the 
New York-Pennsylvania border region about 19,000 years ago during the Wisconsin glacial epoch.1  
As the glacier edge melted northward, the edge paused at Jamestown and deposited materials. The 
resulting soil mound and the solid bedrock beneath formed the natural dam at the south end of 
Chautauqua Lake. An important feature of this natural dam is that the outlet stream for the lake 
(the Chadakoin River) is kept shallow by natural solid rock in its bed. The inability of the river to 
cut through this rock prevents the draining of Chautauqua Lake and severely reduces human ability 
to control water levels in the lake.  
 

 Communities of the Chautauqua 

Lake watershed 
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As the glacier melted and its 
edge retreated farther 
northward, it paused again 
and deposited another 
mound of soil (glacial end 
moraine) across the 
landscape in the Bemus Point 
region. This glacial debris 
separates the North and 
South Basins and was 
deposited about 16,000 
years ago.2  About 14,000 to 
15,300 years ago the glacier 
edge paused again, this time 
north of Mayville, depositing 
several ridges of glacial soil. 
This glacial debris prevents 
the lake from draining 
northward into Lake Erie and 
forces the lake to drain 
southward into the 
Allegheny-Ohio-Mississippi 
River basin.  
 
In much of the American Northeast, the development pattern of timbering followed by agriculture 
had tremendous effects on watersheds, and similar effects occurred in the Chautauqua Lake 
watershed, as well. Deforestation typically caused extensive erosion. Much eroded material was 
deposited in stream floodplains and in impoundments of small mill dams. Wetlands were actively 
drained, flooded by impoundments, or filled. The combined effects of these changes reduced the 
ability of watersheds and floodplains to store precipitation, leading to greater overland flow and 
runoff.   
 
Specific to the Chautauqua Lake watershed, the first impacts were deforestation and over-fishing, 
with the watershed being mostly deforested as early as 1840 from timber harvesting.3 Agricultural 
uses peaked from about 1880 to 1920. Net fishing was terminated in the 1840s and ice fishing was 
limited beginning in 1852.4  
 
Lake levels were impacted as early as 1811 and level control was discussed in 1823.5 Lakeshore 
flood insurance programs were begun in 1969 and the modern use of Warner Dam to partially 
control lake levels began in 1976. Warner Dam was originally built in 1919 and was wholly rebuilt 
in 1979. 
 
Rail transportation arrived to the region in the mid-nineteenth century, resulting in increased 
access and usage of both the lakeshore and Chautauqua Lake itself.  Providing an easy means of 
transportation, the advent of the railroad brought an increased number of seasonal tourists looking 
for water recreation, including fishing and steam boating, which was popular from the 1860s 
through the 1930s.  This increased usage had a notable impact on the quality of the lake. Although 
water recreation was being sought out, swimming was not known to be a significant activity during 
this period, thus reducing the potential for complaints regarding water quality. In addition to 
recreational pursuits, Chautauqua Lake was also used for industrial purposes in the late 1800s, 
with ice harvesting serving as one of the major winter industries until 1895.  The paving of 

 Map by Herman L. Fairchild (1909) depicting the maximum 

extent of the glacier in Western New York during the latest 

(Wisconsin) glacial epoch 
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roadways in the early 1900s 
further impacted Chautauqua 
Lake, as chloride was used to 
rid the pavement of ice build-
up. Changes to transportation 
systems, and the resulting 
increased use of the lake for 
both recreation and industry, 
has resulted in the loss of 
original and natural shoreline, 
with almost 90 percent of the 
shoreline today classified as 
urbanized. 
 
Excessive growth of 
submerged aquatic 
macrophytes has been a 
concern for Chautauqua Lake 
since at least 1896.  In 1934, 

algal blooms were a major nuisance and the county appropriated money to dump 10 tons of copper 
sulfate into the lake for algal control.6 SAV in Burtis Bay in 1948 was described as “jungle-thick 
weeds that ensnarl boats…and make swimming impossible”.7 Sewage from inadequate on-site 
septic systems or treatment facilities lacking secondary or tertiary treatment was routinely 
discharged directly to the lake until 1965 when control of waste disposal shifted from town to 
county jurisdiction. 

 
Over the past 80 to 90 years, much of the Chautauqua Lake watershed has been at least partially 
restored to a more natural state. This change is primarily the result of agricultural abandonment 
and the natural reversion of the land back to forest.  Approximately 20 percent of the watershed 
comprised forest areas at the beginning of the 20th century, whereas, as of 2001, approximately 60 
percent of the watershed was forested. However, these second growth forests still differ 
considerably from old growth forests in soil structure, surface topography, age-class distribution 
and species composition.  
 

1.3 Previous Planning Efforts in the Watershed 
 
Over the past several decades, impairments to Chautauqua Lake and its watershed made it 
apparent that there was a pressing need for the establishment of a management structure to assist 
with the oversight and implementation of in-lake and watershed actions. The Chautauqua County 
Legislature took action and developed a resolution stating “…it would be advantageous to have a 
single County commission annually recommend and monitor a comprehensive lake management 
plan.” As a result, the Chautauqua Lake Management Commission (CLMC) was formed in June 2005. 

 
The mission statement of the CLMC is to “create, implement, and monitor a Comprehensive Lake 
and Watershed Management Plan which shall protect and enhance the health, ecology, and uses of 
Chautauqua Lake and its watershed.” The CLMC is composed of ten members serving one-year 
terms. The Chairman and the other nine members are appointed by the legislature to represent the 
following entities:  

 
 Save Our Lake Environment (SOLE);  
 The Chautauqua Watershed Conservancy (CWC);  

 Boat landing at the Chautauqua Institution in 1932 
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 The Chautauqua Lake Partnership (CLP);  
 The Chautauqua Lake Association (CLA);  
 The Chautauqua County Visitors Bureau (CCVB);  
 The Chautauqua County Water Quality Task Force (WQTF);  
 The Chautauqua County Farm Bureau;  
 The Chautauqua County Federation of Sportsmen’s Clubs; and  
 The Chautauqua County Conference of Mayors and Chautauqua County Supervisors’ 

Association (joint appointment). 
 

To aid the CLMC, the ad-hoc Technical Advisory Committee (TAC) was established and includes 
individuals from the Chautauqua County Farm Bureau, the Chautauqua Watershed Conservancy, 
the Chautauqua County Sportsmen Federation, the Chautauqua Lake Association, and the 
Chautauqua County Water Quality Task Force (WQTF).   The WQTF is composed of representatives 
of technical agencies and watershed organizations involved in pollution avoidance and mitigation. 
Additionally, several members of the community who have technical areas of expertise (such as 
faculty or leaders of not-for-profit organizations) also participate in the WQTF. The TAC, along with 
the CLMC and New York State Department of State Division of Coastal Resources, provided 
oversight during development of the Chautauqua Lake Watershed Management Plan, 
 
Past Watershed Studies and Planning Initiatives 

Since the early 1970s, a number of environmental and planning studies have been conducted for 
Chautauqua Lake and its watershed, including investigations of in-lake aquatic vegetation and 
macroinvertebrates, watershed hydrochemistry, watershed erosion, land use planning, and public 
forums.  A summary of these efforts can be found below, while the specific results of each have been 
incorporated throughout the Characterization Report, as appropriate.   

 
Benchmark Studies 

Between 1971 and 1976, the State University of New York Fredonia and Jamestown Community 
College conducted numerous studies to gain a better understanding of environmental problems 
affecting Chautauqua Lake. Published reports spanned from 1972 to 1977 and are commonly 
referred to as the 1970’s Benchmark Studies. They defined the state of the lake in physical, biological 
and chemical terms. These studies were undertaken in response to concerns of the Chautauqua 
Lake Association that better lake management practices were needed, as well as a desire by the 
government of Chautauqua County to obtain information on the lake to assess future ecological 
change. Much of the information in these studies was compared to similarly collected data from the 
1990s in the State of the Lake report (see below).  Additionally, these studies were summarized in 
The Lakes of New York State, Volume 2, Ecology of the Lakes of Western New York, published by 
Academic Press in 1978.  An additional report completed in 1989 by the IT Corporation for the CLA 
produced extensive mapping of the lake, including a complete bathymetric study. 
 

Citizens Statewide Lake Assessment Program  

Since 1986, the NYS Department of Environmental Conservation (NYSDEC) and the NYS Federation 
of Lake Associations (NYSFOLA) has conducted a program called the Citizens Statewide Lake 
Assessment Program (CSLAP) that monitors lakes across most of New York State. This program has 
involved more than 200 lakes, ponds, and reservoirs, and uses trained volunteers to collect water 
samples, observations, and public perception data. The data are collected every other week in a 
fifteen-week interval between May and October of each year; results are analyzed by certified 
laboratories and interpreted by the NYSDEC and the NYSFOLA. 
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Chautauqua Lake has been a part of this program since 1987, with the most up-to-date data 
available being from 2008. Reports include detailed information for the current year as well as 
historical information for comparison purposes. The parameters measured include water 
temperature, conductivity, pH, true color, total phosphorus, nitrogen (nitrates, ammonia and total 
dissolved nitrogen), chlorophyll-a, Secchi disk transparency, and calcium. Anecdotal perceptions of 
lake quality from volunteers are noted as well.  
 
The general results from the study indicate that lake pH may occasionally exceed NYS water quality 
standards and that arsenic and ammonia concentrations may also be elevated.  The assessment 
holds that the levels of phosphorus and resultant levels of algal biomass (measured as chlorophyll 
a) are responsible for the poor water quality  The report concludes by recommending an increased 
focus on reducing nutrient loadings in the lake by maintenance of septic systems, fertilizers, and 
localized stormwater management. 
 
Chautauqua Lake Supplemental Environmental Impact Statement 

In 1981, the NYSDEC published a Programmatic Environmental Impact Statement (PEIS) for 
implementing its aquatic vegetation control program in all waters of New York State. The PEIS 
discusses the beneficial and adverse impacts of aquatic herbicide use and also reviews the 
procedures for administering the herbicide permit program. This plan does not, however, evaluate 
the specific environmental and social impacts of aquatic vegetation control measures for any 
particular waterbody. The Chautauqua Lake Supplemental Environmental Impact Statement (SEIS) 
was created in 1990 as a supplement to the PEIS; it is a Chautauqua Lake-specific document. Its 
purpose was to provide appropriate measures of protecting and maintaining Chautauqua Lake’s 
natural environment, as well as its recreational and aesthetic values. It focused on the use of the 
aquatic herbicide Aquathol K and evaluated its potential environmental consequences and included 
an evaluation of alternative in-lake macrophyte control methods and their associated costs and 
environmental consequences. 
 
The State of the Lake Report 

In response to funding provided through the Clean Water Act, the Chautauqua Lake—Entering the 
21st Century: State of the Lake Report (2000) was created to investigate watershed impacts on 
Chautauqua Lake and provide recommendations to address these impacts.  Emphasizing the lake as 
a unit of the overall watershed, this report presents detailed accounts of the impacts that the 
watershed has on the quality of the lake.  It includes eleven topics that are all intricately connected 
with the lake and the adjacent areas.  These topics include Land Use, Hydrology, Tributary and Lake 
Chemistry, Watershed Loading Budget, Bacteria, Chlorophyll a, Phytoplankton, Zooplankton, 
Macrophytes, Macroinvertebrates, and Fisheries.  The Land Use section references the major shift in 
land ranging from agriculture land to urban land.  Hydrology references the watershed’s physical 
characteristics and measured precipitation volumes.  The Lake Chemistry section reports on the 
Chautauqua Lake’s quality focusing on the high concentrations of phosphorus and nitrogen.  The 
Watershed Loading Budget continues to detail the other pollutant loadings and their sources.  The 
content of the remaining topics corresponds to their section heading. 
 
The Management of Chautauqua Lake and Its Watershed 

The Management of Chautauqua Lake and Its Watershed (2000) considers a number of lake and 
watershed issues, identifies problems that might be associated with these issues, and includes a 
series of recommendations to alleviate those problems.  Recommendations were designed to be 
implemented by local municipalities adjacent to the lake and located in the watershed, as well as by 
the Chautauqua County government. These problems were identified by the Chautauqua County 
Department of Planning and Economic Development (CCDPED) and a Citizens Advisory Committee 
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(CAC) over the course of more than 25 individual meetings. The problems identified included lake 
levels, lake views and aesthetics, recreation, lake access, open space, aquatic vegetation 
management, water and wastewater, sedimentation, development, and administration. 
 
The Management of Chautauqua Lake and Its Watershed was completed in conjunction with its 
sister document, The State of the Lake Report (see above). These actions were undertaken and 
formulated in response to the Clean Water Act and were considered essential for attracting funding 
for implementation. The State of the Lake Report addressed the diagnostic portion of the study.  
 

Water Quality Sampling  

To assess the overall current health and productivity 
of Chautauqua Lake, in 2007 the CLMC contracted 
Princeton Hydro to conduct a general water quality 
sampling study to supplement The State of the Lake 
Report and similar sampling efforts conducted under 
the CSLAP.  Both in-lake and tributary water quality 
were monitored at locations similar to the State of 
the Lake 2000 study and the 1970s Benchmark 
studies.  The results of this water quality monitoring 
event indicated that the water quality conditions of 
Chautauqua Lake are generally consistent with those 
of a hypereutrophic ecosystem.  The study found that 
total phosphorus concentrations in the surface 
waters of Chautauqua Lake were high and primarily 
the result of loading from tributary inputs.  The 
report concluded that “high in-lake phosphorus 
concentrations contribute toward the excessive 
amounts of SAV and algal blooms in Chautauqua 
Lake” and that a holistic watershed-based 
Management Plan must be developed for the long-
term management and reduction of summer algal 
blooms. 
 

Diagnosis and Prioritization of Erosion Problems Across the Chautauqua Lake Watershed 

In 2007, the CLMC also contracted TVGA Consultants to diagnose and prioritize erosion problems 
across the Chautauqua Lake watershed. To accomplish this, TVGA used the Rosgen Bank Erosion 
Hazard Index (BEHI) method to estimate the potential for bank erosion along streams throughout 
the watershed. This method uses five primary factors in its estimation:  

 
 The ratio of bank height to bank full height; 
 The ratio of vegetative-rooting depth to bank height; 
 The density of roots; 
 The stream bank angle; and  
 The vegetative bank protection. 

 
Due to concerns with trespassing on private property and unrealistic project costs, the streambeds 
were typically not entered, which resulted in no physical measurements being taken. The factors 
mentioned above were estimated from locations along public rights-of-way. Generally two 
assessments were made from the roadway – one for the upstream reach and one for downstream 

 Water Quality Sampling Report 
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reach. Single assessments were made from discrete points along the stream corridor when access 
was available or permitted. The average BEHI scores for all the assessed locations were used to 
produce an overall assessment for each sub-watershed. Locations with a BEHI score that was 
greater than the average for each specific drainage basin were identified as areas of concern.  

 
Chautauqua Lake Local Waterfront Revitalization Program 

The New York State Local Waterfront Revitalization 
Program (LWRP) is a unique waterfront tool that 
encourages a local, home-rule decision-making 
process for waterfront management.  Authorized by 
the Waterfront Revitalization of Coastal Areas and 
Inland Waterways Act, the LWRP planning effort 
outlines specific projects and policies to foster 
economic development, protect valuable water 
resources, encourage environmental protection, and 
improve public waterfront access.  Once each of the 
participating local municipalities formally adopts 
the plan developed through this program, the LWRP 
will ensure that State and local actions proposed 
within the waterfront area are consistent with the 
policies of the plan. 
 
Specific to Chautauqua Lake, the LWRP plan 
encompasses portions of the nine municipalities 
that surround the lake and examines the existing 
and future redevelopment potential of the region 
and the lake’s importance to the success of the region as a residential, commercial, industrial and 
recreational area.  Emphasizing long-term intermunicipal cooperation that would enable the 
Chautauqua Lake communities to complement each other’s efforts and develop a strong regional 
identity, the LWRP plan identified a series of proposed land and water use recommendations, 
proposed waterfront related projects, and recommended laws and policies for each of the nine 
municipalities participating in the effort. 
 
The LWRP was accepted as a draft document by the communities in 2006 and, to date, has been 
adopted by seven of the nine communities.  

 
Aquatic Plant and Aquatic Macroinvertebrate Monitoring in Chautauqua Lake during 2007 

Macrophytes surveys were conducted at 716 locations during the summer and early fall of 2007. A 
total of 27 species, plus a hybrid pondweed taxon, were recorded.  This is in the range of recent 
surveys, although greater than numbers in historical surveys (1937 and 1972 to 1975). The 
introduced Eurasian watermilfoil (Myriophyllum spicatum) was the most frequently detected 
species.  Six native taxa of macrophytes were found at 28 to 47 percent of sites, and the introduced 
crispy pondweed (Potamogeton crispus) was found at 32 percent of sites. Macroinvertebrates were 
also sampled, with 118 samples collected from 45 sampling locations. A total of 83 taxa were 
documented, with distribution indicating a range of conditions from healthy to impacted, with 
impacts attributed to point- and non-point source inputs. Predator diversity varied spatially, with 
more species in areas with more natural shoreline. The study found 16 leech taxa, which is higher 
than previous surveys. The study made several recommendations, including promoting native, low-
growing submersed plants and emergent shoreline plants, reducing nutrient inputs from point- and 
non-point sources, conservation of natural shorelines, encouraging herbivory on Eurasian 

 Chautauqua Lake LWRP Boundary 
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watermilfoil by reducing interference with herbivore population growth, and additional 
monitoring.      
 
1.4 Why This Plan, Why Now 
 
Throughout history humans have been attracted to water.  It is a source of food and drinking water, 
it is used to irrigate crops, it is a source of recreation and a medium for transportation, it is used for 
cleansing and personal hygiene, and it is a source of economic activity.  For these reasons and 
others, civilization has historically flourished around rivers and major waterways. 
 
Given all the benefits that water provides, it should come as no surprise that communities are 
looking for ways to maintain high water quality while also balancing the need for economic growth 
and development.  By focusing on the connection between the land and water quality, watershed 
planning provides for the management of land uses in a way that recognizes the relationship 
between economic, social, and natural processes.  This balancing of economic and environmental 
factors allows communities to build support for the various water quality improvement strategies 
among residents, businesses, and other relevant stakeholders.  As such, many communities have 
recognized that the development of a comprehensive watershed management plan is an effective 
way for improving water quality and overall watershed health, educating the public on watershed 
issues, and informing decision-making. 
 
Chautauqua Lake is no exception.  For those 
that live in the watershed, the lake is a 
prominent feature in their daily lives, 
politically, economically, and socially.  
Chautauqua Lake is a major destination for 
scenic viewing, fishing, and water-based 
recreation, all of which are significant 
contributors to the local economies of the 
region.  The lake also serves as the drinking 
water supply for the Chautauqua Institution 
and the Chautauqua Heights Water District.  
Chautauqua Lake is not without its 
problems, however.  Excessive nutrient 
runoff and sedimentation have resulted in 
cycles of growth explosions of submerged 
aquatic vegetation, increased algal blooms, 
the loss of navigable water routes, and 
increased treatment costs, all of which 
threaten the lake’s quality, recreation value, 
and sustainability.  If unchecked, these 
issues could lead to the loss of tourism-
related revenues and the reduction of 
property values across the watershed.  Thus, 
to ensure the continued sustainability of the 
lake and region, the Chautauqua County 
Legislature determined that the most 
appropriate course of action was the 
development of the Chautauqua Lake 
Watershed Management Plan.   
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1.5 Vision and Goals for the Chautauqua Lake Watershed 
 
The purpose of a vision statement is to make a general declaration about the desired future 
condition or state of the planning area, which in this case is the Chautauqua Lake watershed.  Vision 
statements are the ends toward which all goals, objectives, and actions are aimed.  The vision state 
for the Chautauqua Lake watershed was developed based on steering committee feedback and 
input generated at the public informational meetings: 
 

 
 
 
Once the vision statement for the watershed was developed, a series of goals were generated that 
would allow this vision to be realized.  Goals are qualitative descriptions of a desired future 
condition or purpose presented in general terms without mention of specific criteria.  The overall 
goals of this plan include: 
 

Goal 1:  Improve water quality in the lake, streams, ponds, and wetlands of the watershed 
by reducing the inflow of nutrients and sedimentation that causes the problematic growth 
of aquatic vegetation, the outbreak of algal blooms, the degradation of drinking water 
quality, and the loss of navigable water routes. 

Goal 2:  Protect and restore the natural function of the watershed’s drainage system that 
impacts stream conveyance, riparian health, floodplains, wetlands, and flow variability. 

Goal 3:  Conserve critical natural resources in the watershed that support healthy ecological 
communities of native plants, fish, wildlife, and other organisms. 

Goal 4:  Maintain and improve recreational opportunities in the lake and watershed. 

Goal 5:  Inspire and educate watershed stakeholders to implement the watershed 
management plan through public education and collaboration. 

Goal 6:  Implement sound land use practices and policies for private landowners, farmers, 
and municipalities that benefit the watershed. 

 
The objectives developed in Sections 4.2 through 4.12 are based on these six goals.  
Objectives are more specific than goals and provide additional direction for the 
development of specific actions, strategies, and recommendations.  
 
 
 
 
 

 

Vision for the Chautauqua Lake Watershed 

Promoting the proper management of Chautauqua Lake and its watershed to ensure the 

sustained health, ecology, and uses of this natural resource for our children and future 

generations. 
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1.6 Developing the Watershed Management Plan 
 
Building on previous planning efforts, the Town of Busti (on behalf of Chautauqua County and the 
CLMC) applied to the New York State Department of State (NYSDOS) Division of Coastal Resources 
for Title 11 Environmental Protection Funds (EPF) for the preparation of a comprehensive 
watershed management plan. 
 
While awaiting the potential EPF grant award, the CLMC began to construct a comprehensive 
management plan for Chautauqua Lake based upon previously completed plans and studies (see 
Section 1.3).  Additionally, Glenn Harbeck and Associates was retained to conduct the public 
participation work and the regulatory environment evaluation.  These efforts resulted in a draft 
management plan that focused on the characterization of the watershed, but still required 
additional assessments and analyses.   
 
Once the EPF grant was awarded, the CLMC selected a Management Plan Advisory Committee 
(MPAC) to guide the project and issued a Request for Proposals from consultant teams to assist 
them in completing the Watershed Management Plan.  In December 2008, Bergmann Associates, in 
association with the Academy of Natural Sciences and Glenn Harbeck and Associates, was selected 
as the project consultant team. 
 
The project officially kicked off on February 13, 2009 with an initial meeting between the 
consultant team and County staff.  At this time, background information was provided to the 
consultant team, roles and responsibilities were discussed, and project goals and concerns were 
identified. A summary of this meeting can be found in Section 13. 
 
Following the meeting, the consultant team began in-depth research tasks and data review 
commenced. The project team also developed a draft of the Community Outreach Plan (COP) and 
Characterization Report.  The COP outlined project stakeholders, contact information, lines of 
communication, meeting formats, and a meeting schedule for the duration of the project.  A copy of 
the COP can be found in Section 12. 
 
The Characterization Report was presented to the Management Plan Advisory Committee during 
the meeting on April, 22, 2009. The consultant team presented an overview of the project, defined 
the role of the MPAC, and presented preliminary findings from the Characterization Report.  The 
purpose and agenda for the first public meeting was also discussed.  MPAC members were asked to 
provide comments on the draft Characterization Report to Bergmann Associates.  
 
The first public meeting was held on May 13, 2009 at Chautauqua Suites. A full summary of this 
meeting can be found in Section 13.  The purpose of the meeting was to provide members of the 
public a general overview of the project and to present preliminary findings from the draft 
Characterization Report and draft Regulatory Analysis.  Three small group sessions were held during 
the second half of the meeting to provide more focused discussions on The Living and Working 
Landscape, Water Quality Management, and Natural Resources and the Environment. 
 
An effort to identify issues and overall conditions of the various subwatersheds in the Chautauqua 
Lake watershed commenced in the summer of 2009.  Following this effort, the consultant team 
developed a series of strategies, recommendations, and management options to improve and 
protect water quality.  These recommendations were based on the existing characteristics and 
areas of concern in the watershed and were grouped into one of eleven general categories. These 
efforts were presented to the MPAC on August 5, 2009. 
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Shortly thereafter, on August 18, 2009, the preliminary strategies, recommendations, and 
management options were presented to the public for comment during an open house held at Long 
Point State Park. The open house lasted from 4:30 P.M. to 7:30 P.M. and more than 130 people 
attended. The meeting format included one board representing each of the eleven general 
recommendation categories and allowed attendees to rank their level of agreement with each 
preliminary recommendation. A summary of this meeting is included in Section 13. 
 
Following the open house, the consultant team and members of the MPAC discussed and 
coordinated their ideas specific to the recommendations and strategies component of the 
Watershed Management Plan.  These consultations included a two-day working session between 
the consultant team and County representatives in October 2009.  A considerable amount of work 
was accomplished at this meeting that laid out a clear direction for moving forward with the 
planning effort.  
 
Over the course of October and November 
2009, the consultant team continued to 
incorporate comments, refine information and 
data, and pulled together a draft consolidated 
technical document version of the Watershed 
Management Plan.   This document was 
submitted to the MPAC and CLMC for review, 
consideration and comment. 
 
Following the submittal of the full document, 
an executive summary publication was also 
prepared that highlights the specific actions 
and strategies that can, and should, be taken 
by various stakeholder groups in the 
watershed, from municipal officials, to 
agencies and organizations, to watershed 
residents, to farmers, and to developers.   
 
The final MPAC meeting was held on 
Wednesday, February 3, 2010.  During this 
meeting, the consultant team and members of 
the MPAC reviewed the draft watershed 
management plan and executive summary and 
discussed potential revisions.  MPAC members 
were also informed to provide any additional 
comments in writing to the Chautauqua 
County Department of Planning and Economic 
Development. 
 
Once the necessary revisions were made following the final MPAC meeting, the final public meeting 
was held on June 10, 2010 at the Chautauqua Institution’s Fletcher Music Hall.   The purpose of this 
meeting was to present the Chautauqua Lake Watershed Management Plan to the public and allow 
them the opportunity to comment.  The public was also informed to provide any additional 
comments in writing to the Chautauqua County Department of Planning and Economic 
Development.  

 
 

 

 

Ranking recommendations at the 

August 18, 2009 open house 
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2 Implementing the Watershed Management Plan 
 
2.1 Setting Up an Organizational Framework 
 
In addition to identifying those strategies and recommendations essential to protect and improve 
water quality in the Chautauqua Lake watershed (as provided in Sections 4 and 5), it is also 
necessary to develop an organizational framework to ensure that these recommendations are 
implemented.  Developing the proper organizational framework involves the following key 
activities: 
 

 Identifying the implementation team; 
 Preparing a work plan;  
 Developing a monitoring program and evaluation framework;  
 Communicating achievements and results; and 
 Permitting and State Environmental Quality Review (SEQR) 

 
A discussion of each of these key implementation activities can be found below. 
 
Identify an Implementation Team 

Per legislative mandate, the CLMC has been the primary group engaged in the development of the 
Chautauqua Lake Watershed Management Plan.  Given that many of the recommended strategies 
developed for the Chautauqua Lake watershed will be implemented by watershed municipalities 
and/or Chautauqua County, the role played by the CLMC will shift to that of coordination as it 
relates to plan implementation.  The varying skills, knowledge, and contacts of the CLMC members 
will be extremely useful as coordinating the implementation of a watershed management plan 
requires an assortment of expertise and abilities, including technical experts, project management, 
data analysis and public relations.   Additionally, as the CLMC was formed through legislative 
resolution, the long-term stability inherent to this organization will facilitate the institutionalization 
of the Chautauqua Lake Watershed Management Plan in Chautauqua County. 
 
To help ensure that the recommendations in this plan are implemented, it is suggested that the 
CLMC address the following immediate and on-going needs: 
 

 Identify existing gaps in skills and resources (e.g., technical assistance for designing and 
installing both structural and non-structural measures ) and develop a strategy for meeting 
those needs; 

 Encourage watershed municipalities to sign onto the Chautauqua Lake Watershed Compact 
(see Section 4.2.3);  

 Coordinate activities among the Chautauqua County Department of Planning and Economic 
Development, the Watershed Coordinator, watershed municipalities, the CLMC, and 
stakeholders;  

 Coordinate the implementation of regional or subwatershed-level recommended strategies; 
and 

 Conduct regular reviews of implementation progress to ensure the plan is functioning 
effectively and responding appropriately to changing conditions and expectations. 

 
As noted above, many of the recommended strategies developed for the Chautauqua Lake 
watershed will be implemented by watershed municipalities, Chautauqua County, and/or 
landowners.  As such, many of the day-to-day implementation tasks will be under the purview of 
these entities, including: 
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 Signing onto the Chautauqua Lake Watershed Compact; and 
 Identifying and managing funding opportunities; and 
 Implementing the applicable recommended strategies identified in this plan. 

 
Additionally, Chautauqua County (i.e., Watershed Coordinator and Department of Planning and 
Economic Development) will have additional responsibilities with regards to implementing the 
Chautauqua Lake Watershed Management Plan, including: 
 

 Encouraging watershed municipalities to sign onto the Chautauqua Lake Watershed 
Compact;  

 Working with watershed municipalities to ensure a consistent approach to plan 
implementation;  

 Coordinating implementation activities that cross municipal boundaries; and 
 Developing an annual work plan and communicating achievements and results to 

watershed stakeholders. 
 
Finally, there are many other organizations that will play a key role throughout the implementation 
process due to their expertise and ability to fill key niches.  These organizations include, but are not 
limited to: 
 

 The Chautauqua County Soil & Water Conservation District; 
 The Chautauqua Lake Association; 
 The Chautauqua Watershed Conservancy; 
 The Conewango Creek Watershed Association; 
 The Cornell Cooperative Extension; 
 Jamestown Community College and other educational institutions; 
 Local Boy Scout and Girl Scout organizations; 
 The Western New York Crop Management Association; and 
 Others not mentioned above. 

 
For more information regarding plan implementation, specifically as it relates to stakeholder 
involvement, see the U.S. Environmental Protection Agency’s (USEPA) Getting in Step: Engaging and 
Involving Stakeholders in Your Watershed (www.epa.gov/owow/watershed/outreach/documents). 
 
Prepare a Work Plan 

The purpose of a work plan is to outline the implementation activities described in the watershed 
management plan into short-term (0 to 3 years) time frames.  While the watershed management 
plan provides recommendations and strategies at all time frames, work plans act as specific to-do 
lists over much shorter periods of time.    Work plans should include the following key pieces of 
information: 
 

 All planned activities for the identified time frame (e.g., water quality improvement 
projects, monitoring activities); 

 The date on which each activity will occur/will be accomplished; 
 The resources required for each activity (e.g., funding, time); and 
 The individual(s) or organization(s) responsible for each activity. 

 
In addition to these four key pieces of information, the work plan should also provide a brief 
summary of those watershed implementation items that were accomplished as part of the previous 

http://www.epa.gov/owow/watershed/outreach/documents
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work plan, as well as those items that will not be accomplished as part of the current work plan.  
This will provide continuity from year to year by institutionalizing implementation progress.   
 
Additionally, during the first few years of implementation, the work plan should include action 
items that are easy to implement and allow the implementation team to demonstrate success early 
on.  Demonstrating success early in the project is very important to building support for further 
implementation projects among stakeholders and decision-makers. 
 
Preparing short-term work plans is a proactive approach that allows for the effective and efficient 
management of resources, ensures that tasks are completed on time, and prevents smaller subtasks 
from being overlooked.  Other benefits of work plans include: 
 

 Fostering an atmosphere of teamwork and cooperation; 
 Communicating the range of activities carried out by others;  
 Motivating team members to work toward challenging but realistic targets; and  
 Providing a sense of accomplishment upon achieving the objectives and targets. 

 
Work plans can also be useful templates for preparing grant applications to fund various 
implementation activities identified in the watershed management plan.  For recurring projects 
(e.g., streambank restoration, check dam installation), work plans can act as a standard operating 
procedure document by specifying the individual(s) and organization(s), procedures, and materials 
required to complete a specific task, thus ensuring consistency across individual projects. 
 
To develop a work plan, the following general steps should be followed: 
 

Step 1:  Identify those actions within this watershed management plan that are to be 
implemented during the work plan’s timeframe (e.g., Year 1, Year 2, etc.). 

Step 2:  Identify what resources will be needed and who is responsible for carrying out each 
activity.  Depending on the resources available, certain actions identified in Step 1 may need 
to be removed from the work plan at this point. 

Step 3:  Identify the specific steps needed to accomplish each of the actions identified in 
Steps 1 and 2.  If restoring 300 linear feet of streambank along a particular stream were 
included as an activity, for example, Step 3 would identify the specific actions necessary to 
accomplish this task (e.g., install X-feet of geotextile fabric, plant X-amount of willow 
saplings, etc.), as well as the specific location(s) where this activity is to be completed.  This 
should also include design, permitting, and SEQR steps as necessary. 

Step 4:  Identify the timeframe within the work plan for each of actions identified above. 

Step 5:  Identify for each action those factors that will be monitored so that overall 
watershed management plan implementation can be tracked and evaluated. 

 
For more information regarding the development of watershed work plans, see the USEPA 
Handbook for Developing Watershed Protection Plans to Restore and Protect Our Waters 
(www.epa.gov/nps/watershed_handbook/).  
 
Develop a Monitoring Program and Evaluation Framework 

A necessary component of any watershed implementation program is developing a set of criteria 
that can be monitored and evaluated to determine whether progress is being made towards 
meeting the goals identified in the watershed management plan.  Developing a monitoring program 

http://www.epa.gov/nps/watershed_handbook/
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and evaluation framework allows for an adaptive management approach in which implementation 
activities are continually reevaluated and revised to ensure the overall goals are met. 
 
The first step in developing a monitoring program and evaluation framework is to select a set of 
criteria for which quantitative measurements can be collected and easily communicated.  These 
criteria should be directly related to the management objectives outlined in the watershed 
management plan.  One of the key challenges in water quality monitoring is the ability to 
demonstrate a link between the implementation of management recommendations and water 
quality improvements.  As such, any criteria selected for monitoring and evaluation should not only 
include in-water criteria, but land-based criteria, as well.  This could include, but is not limited to 
the following: 
 

 In-stream nutrient concentrations 
 In-stream total suspended solids 
 Linear feet of restored streambanks 
 Acres of newly created riparian buffers 
 Acres of cover crops planted 
 Linear feet of streams fenced-off from livestock 
 Number of failing septic systems repaired or replaced 
 Percent of impervious surface in new developments 

 
Additionally, the selection of evaluation criteria should build on and complement existing sampling 
and data collection efforts (i.e., monitoring).  The State of the Lake Report and the CSLAP program, 
for example, provide a wide range of historic water quality criteria for Chautauqua Lake.  To ensure 
data continuity and provide for long-term tracking and evaluation, these criteria should be 
considered for incorporation into the monitoring program and evaluation framework developed for 
the Chautauqua Lake Watershed Management Plan. 
 
When developing the monitoring 
program (i.e., criteria selection and 
sampling protocols) it is important to 
consider how this information will be 
evaluated and reported so as to not 
waste valuable time and resources 
collecting data that do not link the 
implementation of management 
strategies back to water quality 
outcomes.  Specific to watershed 
management, there are several 
monitoring and evaluation designs that 
can account for the variability in 
nonpoint source loads, including 
controlled studies and covariate studies.  
Controlled studies can be cross-sectional 
(e.g., measurements are collected 
upstream and downstream of a given 
water quality project, or measurements 
are collected in two subwatersheds in which a water quality project was implemented in only one) 
or longitudinal (e.g., measurements are collected at the same location before and after a water 
quality project was implemented).  Covariate studies attempt to explain the impact of a particular 

 

 
This figure illustrates the iterative nature of 

watershed planning and implementation 
(Source: U.S. EPA) 
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independent variable (e.g., flow) on a dependent variable (e.g., nutrient loads).  The particular 
evaluation design should be selected based on the pollutant(s) of concern, the length of the 
monitoring program, the size of the study area, and the objectives of the monitoring program. 
 
Developing a well-thought monitoring program and evaluation framework is critical to accurately 
evaluating the effectiveness of the implementation effort on water quality and overall watershed 
health so that the appropriate changes in strategies can be made. 
 
Communicate Achievements and Results 

As with any planning and implementation process, continuous communication is essential for 
establishing credibility and building support in the receiving communities.  Given that watershed 
management planning is a stakeholder-driven process, one of the biggest impediments to 
successful implementation of a watershed management plan is the lack of communication between 
the implementing organization(s) and the various stakeholders.  By communicating regularly with 
stakeholders, transparency is increased and accountability among watershed partners is 
strengthened, both of which build trust and confidence in the implementation process.  
 
While providing stakeholders with regular updates as to the progress of implementation should be 
comprehensive, it does not need to be exhaustive.  What most stakeholders are interested in is 
whether the plan is actually making a difference, what resources have been used to date, and 
whether additional resources will be required.  There are a variety of formats that can be used to 
communicate implementation achievements and results to stakeholders, such as quarterly press 
releases or ads in local newspapers, presentations at community meetings, or television or radio 
public service announcements. 
 
In addition to providing stakeholders with 
progress updates, it is also important to 
present County officials, elected local and 
state officials, and other decision-makers 
with more detailed information relating to 
implementation results and the resources 
required to continue implementation 
activities.  This can be accomplished by 
issuing a quarterly or annual report, regular 
progress summary fact sheets, or a 
watershed “report card”, depending on the 
level of detail required.  The most detailed 
of these three reporting techniques is the 
annual report.  This report generally 
includes a copy of the current work plan, a 
summary of the results from the previous 
work plan, a summary of the cumulative 
results, an inventory of the resources used 
to date, and an estimate of the resources 
that will be required in the future.  In 
addition to providing summary 
information, the annual report should also 
provide a more detailed account of one or 
two specific projects that have recently 
been completed or are currently underway. 

 Report card for the Niagara River 

watershed for 2005 
(Source: Niagara Canada) 
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While progress summary fact sheets would provide information similar to that provided in an 
annual report, they would be targeted towards specific audiences (e.g., Chautauqua County 
Legislature, Busti Town Supervisor) and would thus only include information relevant to that 
audience.  Report cards, the least detailed of the three techniques, provide information as to 
whether water quality conditions are improving overall and allow for a comparison of results 
across specific areas.  Watershed “grades” could be based entirely on water quality improvements 
(e.g., decreases in phosphorus loads), or could also incorporate the cost-effectiveness of water 
quality improvements (e.g., decreases in phosphorus loads per dollar spent). 
 
Providing regular implementation updates to watershed stakeholders and decision-makers is an 
effective way to build awareness of the watershed issues and the progress of watershed plan 
implementation, while also ensuring a more consistent approach at the subwatershed and 
municipal levels.  Additionally, as more people see that progress is being made, the number of 
stakeholders will increase as more people become involved in the effort and work toward making 
the plan a success. 
 
Permitting and State Environmental Quality Review (SEQR) 

Implemented on November 1, 1978 (revised effective June 1, 1987 and January 1, 1996), the 
purpose of the New York State Environmental Quality Review Act (SEQR) is to ensure that all state 
and local government agencies equally consider the environmental, social, and economic factors 
during discretionary decision-making (i.e., permit approvals).8   In addition to state or local 
government agencies, districts and special boards and authorities must also assess the 
environmental significance whenever they must approve or fund a privately or publicly sponsored 
action.  Often, this requires preparing and environmental impact assessment so that all significant 
environmental impacts are identified and mitigated. 
 
More specifically, an “action” under SEQR comprises those actions of the state or local government 
including: 
 

 The approval or direct development of physical projects (e.g., shopping centers, public 
buildings, roads, etc.); 

 The approval or direct development of planning projects (e.g., park development plans, 
comprehensive plans, etc.); and  

 The Adoption of agency rules, regulations, procedures and policies (e.g., local zoning, public 
health regulations, wetlands protection, etc.). 

 
When actions consist of several steps or sets of activities, the entire set must be considered the 
action, even if several separate agencies are involved. Segmentation of an action into components 
for individual review is contrary to the intent of SEQR.  
 
The first step under the SEQR process is to identify whether the proposed action is Type I, Type II, 
or Unlisted.  Type I actions meet or exceed thresholds listed in the statewide or agency SEQR 
regulations and are likely to require, although not always, the preparation of and environmental 
assessment or environmental impact statement (EIS).  A prime example of a Type I Action is a non-
residential development that will physically alter 10 or more acres of land.  Type II Actions have 
been determined not to have a significant adverse impact on the environment and thus never 
require further SEQR review.  The list below provides several examples of Type II Actions:  
 

 Rebuilding or replacement of facilities, in-kind, on the same site; 
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 Minor structures, such as garages, barns or home swimming pools, routine permit and 
license renewals with no substantial change in permitted activities;  

 Routine activities of educational institutions, including expansions of existing facilities by 
less than 10,000 square feet;  

 maintenance and repair activities;  
 Emergency actions; and  
 Actions subject to environmental review under the Adirondack Park Agency or Public 

Service Laws.  
 
Finally, Unlisted Actions are those that do not meet the thresholds established for Type I Actions, 
but that may still require an EIS.  This includes activities such as nonresidential projects physically 
altering less than 10 acres of land or the adoption of regulations, ordinances, local laws and 
resolutions that may affect the environment. 
 
If the action was determined to be Type I or Unlisted, the project sponsor/applicant completes an 
Environmental Assessment Form and establishes which of the involved agencies will be the “lead 
agency”.  On completing an EAF, the lead agency assesses whether or not the proposed project will 
have a significant adverse impact on the environment (i.e., SEQR Determination).  The SEQR 
Determination can result in one of the following three declarations: 
 

 Negative Declaration – If an action is determined not to have significant adverse 
environmental impacts, a determination of non-significance is prepared. 

 
 Conditioned Negative Declaration – If the action can be made to equate to a non-significant 

action through enforceable terms conditions placed on a permit or license, a "conditioned 
negative declaration" may be prepared. 

 
 Positive Declaration – If an action is determined to have potentially significant adverse 

environmental impacts, an Environmental Impact Statement is required and the applicant 
must submit a Draft Environmental Impact Statement (DEIS). 

 
The purpose of an EIS is to examine ways to avoid or reduce adverse environmental impacts related 
to a proposed action, including an analysis of all reasonable alternatives to the action.  Upon 
completion and submittal of a DEIS, the lead agency reviews the document to determine whether it 
is adequate for public review in terms of scope and content.  Once the lead agency determines that 
it is suitable for review, the minimum 30-day public comment period begins and provides all 
concerned parties the opportunity to offer their comments to the lead agency. 
 
Following the public comment period, a Final EIS is prepared and the lead agency makes a final 
decision.  A positive findings statement issued by the lead agency indicates that the project/action 
is approvable as-is, best avoids or minimizes adverse environmental impacts, and weighs and 
balances them with social, economic and other essential considerations.  A negative findings 
statement is issued when the project/action is not approvable; negative findings statements must 
document the reasons for the denial.   
 
In terms of SEQR enforcement, each agency of government is responsible to see that it meets its 
own obligations to comply.  Thus, while the NYSDEC provides informal interpretations and 
guidance about the conduct of SEQR, it cannot provide formal legal opinions about the conduct of 
SEQR by other agencies. State and local agencies and other interested parties should consult with 
their own legal counsel for formal interpretations of SEQR law and regulations.   
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If an agency makes an improper decision or allows a project that is subject to SEQR to start without 
undertaking a proper review, citizens or groups who can demonstrate that they may be harmed by 
this failure may take legal action against said agency under Article 78 of the New York State Civil 
Practice Law and Rules. This can result in project approvals being rescinded by a court and a new 
review required under SEQR. New York State's court system has consistently ruled in favor of 
strong compliance with the provisions of SEQR. 
 

2.2 Five-Year Action Plan 
 
The purpose of this Action Plan is to guide the implementation of the overall Chautauqua Lake 
Watershed Management Plan over the next five years.  The actions identified in this section are 
those recommended strategies determined to be of highest priority in the Chautauqua Lake 
watershed in the near-term.  These high priority actions were identified based on an analysis of all 
recommended strategies provided throughout the Chautauqua Lake Watershed Management Plan, 
as well as input provided by watershed stakeholders, the CLMC, and Chautauqua County Planning 
and Economic Development staff.  Those recommended strategies not included in this Five-Year 
Action Plan should be incorporated into longer-term implementation efforts.  Note that this Five-
Year Action Plan differs from the work plans previously discussed as this Action Plan provides a 
general course of action for the next five years; separate, more detailed work plans will be prepared 
to achieve what is outlined in this Action Plan. 
 
Action Plan Organization 

The high priority recommended strategies identified in this Action Plan are broken down into three 
general categories: 
 

 Watershed-wide recommended strategies; 
 Recommended regulatory actions; and 
 Capital project recommendations. 

 
Each of these categories is discussed further below, including a brief description of that category, 
followed by a table providing those recommended strategies identified as being of highest priority.   
Each table also identifies the goals addressed by each recommended strategy (see Section 1.2 for 
the list of goals), the near-term time frame for implementation, those parties responsible for 
implementation, measurable targets for each recommendation, and the approximate cost of 
implementation where applicable (note that every effort has been made to provide accurate costs 
for 2010).    Additionally, high priority recommended regulatory actions and capital project 
recommendations are identified for each of the 14 municipalities in the Chautauqua Lake 
watershed. 
 
The following abbreviations were used to identify those parties involved with implementation for a 
given recommended strategy: 
 

 COUNTY – Chautauqua County.  This group primarily includes the Chautauqua County 
Department of Planning and Economic Development (where the Watershed Coordinator 
position is housed) and other departments such as the Department of Health.  In general 
terms, the County’s role includes working with watershed municipalities to ensure a 
consistent approach to plan implementation, coordinating implementation activities that 
cross municipal boundaries, identifying and managing funding opportunities, and 
communicating achievements and results to watershed stakeholders.  Other County 
agencies/departments that will play a role in implementation include: 
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o The Chautauqua County Department of Public Facilities;  
o The Chautauqua County Industrial Development Agency; 
o The Chautauqua County Legislature; 
o The Chautauqua County Parks Department; and 
o The Chautauqua County Planning Board. 

 
 CLMC – Chautauqua Lake Management Commission.  The CLMC (as well as its member 

organizations not mentioned here) will primarily play a coordinating role as it relates to 
plan implementation.  This includes coordinating activities among the Chautauqua County 
Department of Planning and Economic Development, the Watershed Coordinator, 
watershed municipalities, and the other involved parties; coordinating the implementation 
of regional or subwatershed-level recommended strategies; and regularly reviewing 
implementation progress. 

 CLA – Chautauqua Lake Association.  The CLA will primarily be involved with in-lake 
stewardship recommendations and watershed education relating to implementation of the 
Chautauqua Lake Watershed Management Plan.  The CLA may also provide technical 
expertise where needed. 

 CWC – Chautauqua Watershed Conservancy.  The CWC, as it relates to implementation of 
the Chautauqua Lake Watershed Management Plan, will primarily be involved with land 
conservation and watershed education.  The CWC may also provide technical expertise 
where needed. 

 CCE – Cornell Cooperative Extension.  The involvement of the Cornell Cooperative 
Extension will primarily revolve around watershed education through its Watershed 
Steward program and its Agriculture and Food Systems programs. 

 MUNI – Local municipalities.  Local municipalities will be at the forefront of implementation 
as they will be responsible for implementing many of the recommended strategies 
identified in this plan, as well as identifying and managing potential funding opportunities. 

 SWCD/NRCS – Chautauqua County Soil & Water Conservation District and the USDA 
Natural Resources Conservation Service.  Given the technical expertise within these two 
organizations, particularly as it relates to streambank restoration and the implementation 
of agricultural Best Management Practices, they are both identified as involved parties for 
many of the recommended strategies within this management plan. 

 OTHER – This includes a variety of organizations and institutions that may involved with 
one or more aspects of implementation, including (but not limited to) the Chautauqua Lake 
Association, Jamestown Community College and other educational institutions, local 
Boy/Girl Scout organizations, landowners, the Western New York Crop Management 
Association, the NYSDEC, the NYSDOS, the NYSDOT, as well as any other group not 
specifically mentioned above.  The CLMC should ensure that any outreach efforts conducted 
as part of plan implementation be as inclusive as possible. 

 
In addition to identifying those groups involved in the implementation process, it was also 
important to identify which of the involved parties would take the lead and be responsible for 
implementing any given strategy.  To differentiate between involved parties and responsible 
parties, the following symbols were used: 
 

 Responsible party – groups identified as a “responsible party” will be the lead organization 
responsible for implementing a given recommendation and will coordinate the activities of 
the other involved parties. 
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 Involved party – groups identified as an “involved party” will be involved with the 
implementation of a given recommendation. 

 
The recommended strategies provided in the tables below describe those near-term activities that 
will move the implementation team toward meeting the goals of the Chautauqua Lake Watershed 
Management Plan identified in Section 1.2. 
 
High Priority Watershed-Wide Recommended Strategies 

The high priority watershed-wide recommended strategies provided in Table 2-1 are a subset of 
those recommendations detailed in Sections 4.2 through 4.12 and are generally more 
programmatic than the regulatory or capital project recommendations provided in Tables 2-2 
through 2-5.  As such, the recommendations provided below generally include the continuation of 
current programs and implementation of new programs, which are directed toward regulations, 
design standards, studies and monitoring, watershed enhancement, policy and practices, 
stakeholder education, and coordination with other entities.  For additional details, please see the 
corresponding sections found later in this document. 
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Table 2-1.  High Priority Watershed-Wide Recommended Strategies 

Category Recommended Strategy 

Goals Addressed 

Estimated Cost Timeframe 

Responsible Parties 

Measurable Target 
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Partnerships, 
Collaboration & 

Education             
(Section 4.2) 

Municipalities should sign on to the Chautauqua Lake Watershed 
Compact for Plan implementation. 

      -- Y1         All 14 watershed municipalities 

Watershed Coordinator should develop an annual report that details 
activities associated with implementation of the Plan. 

      -- Ongoing         Completed annual report 

Develop a County-wide funding program to provide local financial 
incentives that can supplement State-level funding for improving water 
quality. 

      -- Y1-Y3         Increase local funding by 25 percent 

Watershed Coordinator should identify funding sources and 
opportunities, including in-kind services, for sharing the cost of 
watershed management implementation between municipalities. 

      -- Y1         
Agreement between municipalities on in-kind 
services and cost-sharing 

Review existing watershed education programs and expand upon these 
programs where necessary. 

      
$0.25 to $1.25 per printed 

piece 
Y1-Y2         

CLMC meets to evaluate existing programs and 
develops education strategy for the watershed 

Sewage Inputs & 
Wastewater 
Management        
(Section 4.3) 

Develop a permitting system for on-site wastewater treatment systems 
that would require renewal every three to five years. 

      
Develop permit fees to 

offset administration costs 
Y4-Y5         Permitting system in place 

Work with NYSDEC and local sewer districts to upgrade existing 
WWTPs. 

      
$0.50 to $50 per pound of 

nutrient removed 
Y2-Y3         Tertiary treatment in place in at least 1 WWTP 

Investigate the contribution of nutrients (particularly phosphorus) to 
the lake and major streams from septic systems and other point sources 
of effluent.  This investigation should include a spatial component so 
that remediation activities can be targeted to those locations with the 
largest impact. 

      $40,000+  Y2-Y3         Completed study 

Educate watershed residents and visitors about reducing the use of 
phosphorous so that less phosphorous requires treatment. 

      
$0.25 to $1.25 per printed 

piece 
Ongoing         

Present at 2 public/town meetings each year; 
disseminate educational brochures 

Agricultural 
Practices & 

Management        
(Section 4.4) 

The Chautauqua County Soil & Water Conservation District (SWCD) 
should be funded at levels that will facilitate the implementation of the 
Plan. 

      
Additional $50,000 to 

$100,000 annually 
Ongoing         Increase SWCD funding by 25 percent 

Continue to use and promote the Agricultural Environmental 
Management (AEM) program as an initial review tool from which 
additional needs can be determined. 

      -- Ongoing         NA 

Build on existing GIS work to improve watershed data and models so as 
to incorporate the range of agricultural practices that occur within the 
Chautauqua Lake watershed. 

      -- Y1-Y2         
Develop list of all agricultural BMPs in the 
watershed, including locations 

Forestry Practices 
& Management      

(Section 4.5) 

Each municipality in the watershed should make available a list of 
qualified forestry professionals and make BMP water quality field 
guides available to landowners. 

      -- Y2         
All 14 municipalities have paper or electronic lists 
available 

Encourage landowners to conserve lands that allow for managed forest 
easements. 

      -- Ongoing         NA 

Promote sustainable forestry practices that support environmental and 
economic sustainable principles for managed forests. 

      -- Ongoing         NA 

Work with forest landowners to protect water quality during timber 
harvesting by promoting existing programs and organizations. 

      -- Ongoing         
Distribute brochures and program information to 
all forest landowners 

Submerged 
Aquatic Vegetation 

& Algae       
(Section 4.6) 

Support the CLMC’s development of a SAV-specific management plan.       
At least $50,000 local 

match 
Y1-Y2         Completed plan 

Continue investigation and implementation of herbivore control of 
Eurasian watermilfoil. 

      $10,000+ Y1-Y3         Success and efficiency of method determined 
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Category Recommended Strategy 

Goals Addressed 

Estimated Cost Timeframe 

Responsible Parties 

Measurable Target 

Im
p

ro
v
e

  
w

a
te

r 

q
u

a
lit

y
 

P
ro

te
c

t 
a

n
d

 r
e

st
o

re
 

n
a

tu
ra

l 
d

ra
in

a
g

e
 

fu
n

c
ti
o

n
 

C
o

n
se

rv
e

 c
ri
ti
c

a
l 

n
a

tu
ra

l 
re

so
u

rc
e

s 

M
a

in
ta

in
 a

n
d

 

im
p

ro
v
e

 

re
c

re
a

ti
o

n
a

l 

o
p

p
o

rt
u

n
it
ie

s 

In
sp

ir
e

/e
d

u
c

a
te

 

w
a

te
rs

h
e

d
 

st
a

k
e

h
o

ld
e

rs
 

Im
p

le
m

e
n

t 
so

u
n

d
 

la
n

d
 u

se
 

p
ra

c
ti
c

e
s/

p
o

lic
ie

s 

C
O

U
N

TY
 

C
LM

C
 

C
LA

 

C
W

C
 

C
C

E
 

M
U

N
I 

S
W

C
D

/N
R

C
S
 

O
TH

E
R

 

Continue mechanical harvesting as a management activity.       $500,000 annually Ongoing         Removal of nuisance SAV 

Install educational signage and wash stations to prevent dispersal of 
SAV species (e.g.,  Eurasian watermilfoil) from the Lake and 
introduction of new invasive species into the Lake. 

      $200+ per sign Y2-Y3         Signs installed at all public boat launches 

Stream Corridor & 
Shoreland 

Management    
(Section 4.7) 

Conduct detailed stream surveys in each subwatershed to determine 
the locations of the most actively eroding and unstable reaches. 

      
$20,000+ per 
subwatershed 

Y1-         
Conduct studies on at least 1 subwatershed each 
year until all are completed 

Restore eroded and unstable streambanks based on the results of the 
surveys recommended above.  Conserve natural shoreland sites that 
provide water quality and habitat benefits. 

      
Up to $300 per linear foot; 

cost of easements vary 
Y2-         

Measureable target to be based on results of survey 
noted in previous recommendation 

Replace the current practice of vertical wall construction along the 
Chautauqua Lake shoreline and along the shorelines of its tributaries 
with placement of uneven rocks and/or a natural buffer zone.  Where 
existing vertical walls are failing, they should be replaced with uneven 
rocks and/or a natural buffer zone. 

      Up to $300 per linear foot Ongoing         
All 14 municipalities formalize recommended 
practice 

Watershed municipalities and Chautauqua County should provide 
additional support to the SWCD for consultation and implementation of 
shoreline/shoreland and stream corridor management projects. 

      Varies Ongoing         Funding or in-kind services provided to SWCD 

Municipal Roads & 
Ditches                    

(Section 4.8) 

Work with state, county, and local highway departments to implement 
the appropriate protocols and methods to minimize erosion from 
existing roadways and the construction of new roadways. 

      -- Ongoing         New protocols developed and adopted 

Ensure that the NYSDOT is an involved stakeholder during 
implementation of the Chautauqua Lake Watershed Management Plan. 

      -- Y1         
NYSDOT signs on to Chautauqua Lake Watershed 
Compact 

Provide training for County and Town highway departments in BMPs 
for roadways, ditches, and stormwater conveyance facilities. 

      Up to $2,000 per event Ongoing         Hold 1 training event each year 

Develop a funding mechanism within existing County and Town 
Road/Highway budgets (in addition to the County bed tax) for 
implementing capital projects designed to remediate the highest 
priority facilities. 

      -- Ongoing         New funding mechanism in place 

Floodplain & 
Wetland 

Management         
(Section 4.9) 

Request that FEMA/NYSDEC restart their program to provide new 
Digital Flood Insurance Rate Maps (DFIRMs) for Chautauqua County. 

      -- Y1         Initiate formal request 

For those watershed municipalities that do not require it, a floodplain 
development permit should be required for any new development in 
the watershed 

      -- Y1         All 14 municipalities require floodplain permit 

Provide training to the local floodplain administrators (typically code 
enforcement officers) in the NFIP and the responsibilities of local 
floodplain administrators. 

      Up to $2,000 per event Ongoing         Hold 1 training event every other year 

Watershed municipalities should ensure that existing wetland areas not 
currently protected by New York State are preserved during the 
development process. 

      -- Y4-Y5         
Model ordinance developed and adopted by all 14 
municipalities 

Development, 
Infrastructure, & 

Stormwater 
Management      
(Section 4.10) 

Watershed municipalities should work with the SWCD, the Chautauqua 
County Department of Planning and Economic Development, and the 
Watershed Coordinator to develop and implement a stormwater, 
sedimentation, and erosion control ordinance. 

      -- Y2-Y3         
Model ordinance developed and adopted by all 14 
municipalities 

Watershed municipalities should work with the SWCD, the Chautauqua 
County Department of Planning and Economic Development, and the 
Watershed Coordinator to develop and implement an ordinance 
regulating development on steep slopes. 

      -- Y2-Y3         
Model ordinance developed and adopted by all 14 
municipalities 
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Category Recommended Strategy 

Goals Addressed 

Estimated Cost Timeframe 

Responsible Parties 

Measurable Target 
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Develop and submit to the U.S. Environmental Protection Agency 
proposals for stormwater redevelopment and stormwater 
demonstration projects. 

      -- Ongoing         1 grant application submitted annually 

Require interagency and intermunicipal communication program on all 
stormwater permitting (NYSDEC and local community). 

      -- Y1-Y2         Develop protocol for communication program 

Encourage the use of green infrastructure such as green roofs, porous 
pavement, bio-retention, rain barrels or cisterns, downspout diversions, 
rain gardens, soil reconditioning, native landscaping, and urban tree 
canopy expansion. 

      -- Ongoing         
Develop protocol for incorporating green 
infrastructure in development projects 

Conduct a geographic information system (GIS)-based inventory of 
stormwater facilities in the watershed. 

      
$20,000+ per 
subwatershed 

Y3         Completed inventory 

Invasive 
Species/Excessive 

Populations of 
Native Species                    
(Section 4.11) 

Develop municipal law that fines boaters who fail to remove invasive 
species from boats prior to entering the lake. 

      -- Y3-Y5         
Ordinance developed and adopted in all lakeshore 
municipalities 

Require the use of native seed mixtures to reduce colonization by 
invasive species following construction and restoration projects. 

      Similar to non-native costs Ongoing         Develop protocol for use of native seed mixtures 

Continue to monitor for “new” invasive species that may make their 
way into the Chautauqua Lake watershed. 

      -- Ongoing         NA 

Planning & Land 
Use                      

(Section 4.12) 

Local municipalities and the County should incorporate the data and 
findings of the Chautauqua Lake Watershed Management Plan into their 
comprehensive planning efforts. 

      -- Ongoing         
Recommendations incorporated into on-going and 
future planning efforts 

Work with local landowners, the Chautauqua Watershed Conservancy, 
Chautauqua County, and watershed municipalities to develop a 
program for acquiring conservation easement on environmentally 
sensitive lands, or the direct purchase of those lands 

      
Cost of easement varies by 

parcel 
Y3-Y4         Develop program for acquiring easements 

Ensure the Watershed Coordinator and the SWCD are aware of all 
construction projects requiring stormwater pollution prevention plans 
and sediment and erosion control plans, as well as State Pollution 
Discharge and Elimination System (SPDES) projects and permits within 
the County. 

      -- Ongoing         Develop protocol for communication program 

Leverage existing planning efforts (e.g., Chautauqua Lake Local 
Waterfront Revitalization Program, Chautauqua County Comprehensive 
Plan) to accomplish the goals set forth in the Chautauqua Lake 
Watershed Management Plan. 

      -- Ongoing         Results incorporated into all new planning efforts 

Chautauqua County should develop an incentive program to encourage 
individual property owners to build and maintain source control 
stormwater management on their properties similar to the RainScapes 
Program implemented by the Montgomery County Department of 
Environmental Protection (Maryland). 

      

Montgomery County 
provides $200 to $1,200 

per property owner, with 
properties maxing out at 
$1,200.  Costs could be 

offset by surcharges 

Y4-Y5         Develop incentive program 

Watershed municipalities should enact, where appropriate, large lot 
zoning requirements that would allow maximum residential densities 
of 1 unit per 20 acres in areas characterized by agriculture and open 
space. 

      -- Y3-Y4         Ordinance developed and adopted in  
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High Priority Recommended Regulatory Actions 

The high priority recommended regulatory actions are provided in Tables 2-2 and 2-3 are a subset 
of those recommendations detailed in Section 6.  The purpose of this section is to present those 
regulatory recommendations that are of highest priority to each of the 14 municipalities within the 
Chautauqua Lake watershed.  As such, Table 2-2 lists these recommendations and indicates to 
which municipality each applies.  Table 2-3 then provides additional information on each 
recommendation, including the goals addressed, the timeframe for implementation, responsible 
and involved parties, and measureable targets.  For additional details, please see the applicable 
discussions under Sections 4 and 6. 
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Table 2-2.  High Priority Recommended Regulatory Actions by Municipality 

Category Recommended Strategy Timeframe 

Watershed Municipalities 

Town of 

Busti 

Town of 

Chautauqua 

Town 

of Ellery 

Town of 

Ellicott 

Town of 

Harmony 

Town of 

North 

Harmony 

Town of 

Portland 

Town of 

Sherman 

Town of 

Stockton 

Village of 

Bemus 

Point 

Village of 

Celoron 

Village of 

Lakewood 

Village 

of 

Mayville 

Village of 

Panama 

Regulatory 

Add language addressing water quality to the Purpose and 
Objectives section of Zoning Ordinance. 

Y1               

Add Chautauqua Lake Water Quality Restoration and 
Protection Overlay (LWQO) section to Zoning Ordinance.  
This overlay district should be located along all waterbody 
shorelines. 

Y1               

Add “shorelines” to the definitions section of Zoning 
Ordinance. This definition should include the shorelines of 
lakes, streams, creeks, ponds, wetlands, and other 
waterbodies. 

Y1               

Develop guidelines for a naturally vegetated (preserved or 
planted) water quality buffer adjacent to all shorelines. 

Y1               

Add to Zoning Ordinance special building and impervious 
surface setback requirements for smaller wetlands not 
protected by the State of New York. 

Y1-Y2               

Develop standards for limiting the amount of “total 
impervious surface area”. 

Y2               

Add “total impervious surface area” to the definitions 
section of Zoning Ordinance. 

Y2               

Amend their Zoning Ordinance to include a detailed list of 
design elements addressing the proposed development’s 
impact on water resources and quality (e.g., stormwater 
management plans, soil erosion/sediment control plans, 
impervious surface area). 

Y2               

Amend the Zoning Ordinance to allow cluster 
development and Planned Unit Developments (PUDs) with 
the explicit purpose of protecting water quality. 

Y2-Y3               

Develop and implement a stormwater, sedimentation, and 
erosion control ordinance that is consistent with the 
NYSDEC framework specifically addressing proposed 
developments that disturb less than 1 acre. 

Y2-Y3               

Develop and implement an ordinance regulating 
development on steep slopes. 

Y2-Y3               

Add “accessory structure or use” to the definitions section 
of Zoning Ordinance. 

Y4-Y5               

Add “storage structure” to the definitions section of 
Zoning Ordinance. 

Y4-Y5               

Require a special use permit for accessory structures 
located less than than 50 feet from the shoreline. No new 
or replacement accessory structure should be permitted 
for placement within 25 feet of the shoreline, however, 
and the square footage of all accessory structures should 
count toward the total impervious surface area percentage 
allowed on a shoreline lot. 

Y4-Y5               

If shared shoreline access for new development is allowed, 
amend Zoning Ordinance to prohibit parking within 50-
feet of the shoreline. 

Y4-Y5               

Amend supplementary regulations for junk yards, junked 
vehicles, and mining operations to include environmental 
standards concerning water quality issues. 

Y5               
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Table 2-3.  High Priority Recommended Regulatory Action Details 

Category Recommended Strategy 

Goals Addressed 

Estimated Cost Timeframe 

Responsible Parties 

Measurable Target 
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Regulatory 

Add language addressing water quality to the Purpose and 
Objectives section of Zoning Ordinance. 

      -- Y1   
 

     Pass local ordinance 

Add Chautauqua Lake Water Quality Restoration and Protection 
Overlay (LWQO) section to Zoning Ordinance.  This overlay district 
should be located along all waterbody shorelines. 

      -- Y1   
 

     Pass local ordinance 

Add “shorelines” to the definitions section of Zoning Ordinance. 
This definition should include the shorelines of lakes, streams, 
creeks, ponds, wetlands, and other waterbodies. 

      -- Y1   
 

     Pass local ordinance 

Develop guidelines for a naturally vegetated (preserved or planted) 
water quality buffer adjacent to all shorelines. 

      -- Y1   
 

     Adopt new guidelines/ procedures 

Add to Zoning Ordinance special building and impervious surface 
setback requirements for smaller wetlands not protected by the 
State of New York. 

      -- Y1-Y2   
 

     Pass local ordinance 

Develop standards for limiting the amount of “total impervious 
surface area”. 

      -- Y2   
 

     Pass local ordinance 

Add “total impervious surface area” to the definitions section of 
Zoning Ordinance. 

      -- Y2   
 

     Pass local ordinance 

Amend their Zoning Ordinance to include a detailed list of design 
elements addressing the proposed development’s impact on water 
resources and quality (e.g., stormwater management plans, soil 
erosion/sediment control plans, impervious surface area). 

      -- Y2   

 

     Pass local ordinance 

Amend the Zoning Ordinance to allow cluster development and 
Planned Unit Developments (PUDs) with the explicit purpose of 
protecting water quality. 

      -- Y2-Y3   
 

     Pass local ordinance 

Develop and implement a stormwater, sedimentation, and erosion 
control ordinance that is consistent with the NYSDEC framework. 
This ordinance should specifically address those proposed 
developments that disturb less than 1 acre. 

      -- Y2-Y3   

 

     Pass local ordinance 

Develop and implement an ordinance regulating development on 
steep slopes.       -- Y2-Y3   

 
     Pass local ordinance 

Add “accessory structure or use” to the definitions section of Zoning 
Ordinance. 

      -- Y4-Y5         Pass local ordinance 

Add “storage structure” to the definitions section of Zoning 
Ordinance. 

      -- Y4-Y5         Pass local ordinance 

Require a special use permit for accessory structures located less 
than than 50 feet from the shoreline. No new or replacement 
accessory structure should be permitted for placement within 25 
feet of the shoreline, however, and the square footage of all 
accessory structures should count toward the total impervious 
surface area percentage allowed on a shoreline lot. 

      -- Y4-Y5   

 

     Adopt new guidelines/ procedures 

If shared shoreline access for new development is allowed, amend 
Zoning Ordinance to prohibit parking within 50-feet of the 
shoreline. 

      -- Y4-Y5   
 

     Pass local ordinance 

Amend supplementary regulations for junk yards, junked vehicles, 
and mining operations to include environmental standards 
concerning water quality issues. 

      -- Y5   
 

     Pass local ordinance 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

  Page 32   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

This page intentionally left blank  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

  Page 33   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

High Priority Capital Project Recommendations 

The high priority capital project recommendations are provided in Tables 2-4 and 2-5 are based on 
the subwatershed-specific recommendations provided in Section 5.  Given that no single municipal 
body is responsible for any given subwatershed, the subwatershed-specific recommendations were 
categorized by municipality for ease of implementation.  As such, high priority capital projects for a 
given municipality may include both agriculture- and development-related recommendations 
according to the particular subwatersheds in which it is located. The Town of Busti, for example, is 
located in the Goose Creek and South Basin Periphery subwatersheds, each of which faces different 
issues.  
 
Similar to the previous section, Table 2-4 lists the high priority capital project recommendations 
and indicates to which municipality each applies.  Table 2-5 then provides additional information 
on each recommendation, including the goals addressed, the approximate cost, the timeframe for 
implementation, responsible and involved parties, and measureable targets.  For additional details, 
please see the applicable discussions under Sections 5. 
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Table 2-4.  High Priority Capital Project Recommendations by Municipality 

Category Recommended Strategy Timeframe 

Watershed Municipalities 

Town of 

Busti 

Town of 

Chautauqua 

Town of 

Ellery 

Town of 

Ellicott 

Town of 

Harmony 

Town of 

North 

Harmony 

Town of 

Portland 

Town of 

Sherman 

Town of 

Stockton 

Village of 

Bemus 

Point 

Village of 

Celoron 

Village of 

Lakewood 

Village 

of 

Mayville 

Village of 

Panama 

Capital 

Use diversion ditches to intercept runoff water and reduce 
soil erosion on cultivated steep slopes, where appropriate. 

Ongoing               

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

Ongoing               

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

Ongoing               

Implement no-till crop production where practicable. Ongoing               

Protect/preserve/restore natural streambank buffers to at 
least 50 feet on either side of a stream.   

Ongoing               

Where natural streambank buffers are not possible, install 
vegetative filter strips which extend at least 50 feet on 
each side of the stream. 

Ongoing               

New development should preserve natural landscape 
features, such as forests, drainage patterns, and native 
vegetation.  Efforts should also be made to preserve the 
remaining natural shoreline. 

Ongoing               

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between the 
maintained lawn and the shoreline. 

Ongoing               

Limit the extension of municipal sewer and water lines 
into new areas until capacity in existing areas is 
maximized. 

Ongoing               

Where ditches are vegetated, do not remove vegetation,.  If 
removed, replace with stone check-dams or hydroseed. 

Ongoing               

When conducting road repairs, upgrades, or other related 
activities, incorporate infiltration trenches, bioswales, and 
other best management practices to reduce runoff. 

Ongoing               

Use zoning regulations to focus development in already 
developed locations (i.e., nodes). 

Y1-Y2               

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

Y1-Y2               

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

Y1-Y2               

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

Y1-Y2               

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be given to 
unpaved roads are areas with steep slopes. 

Y2-Y3               

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible lands.  
This should be accomplished using BMPs to be based on 
in-field conditions 

Y3-Y5               

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low Impact 
Development (LID) strategies. 

Y4-Y5               
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Table 2-5.  High Priority Capital Project Recommendation Details 

Category Recommended Strategy 

Goals Addressed 

Estimated Cost Timeframe 

Responsible Parties 

Measurable Target 
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Capital 

Use diversion ditches to intercept runoff water and reduce soil 
erosion on cultivated steep slopes, where appropriate. 

      $525 per acre Ongoing   
 

     Ditch 25% of cultivated steep slopes every 5 years 

Implement strip cropping on croplands where slopes range 
between 2 and 10 percent. 

      $25 per acre Ongoing         Strip crop 25% of cultivated steep slopes every 5 years 

Use cover crops during the off-season on a consistent basis, where 
appropriate. 

      $10 to $55 per acre Ongoing         Implement on 1 farm every 5 years 

Implement no-till crop production where practicable.       
Varies from small net 

profit to small cost per 
acre 

Ongoing   
 

     Implement on 1 farm every 5 years 

Protect/preserve/restore natural streambank buffers to at least 50 
feet on either side of a stream.   

      $100 per 100 ft x 50 ft 
of planted forest 

Ongoing   
 

     Pass local ordinance; buffer 1,000 ft of streams annually 

Where natural streambank buffers are not possible, install 
vegetative filter strips which extend at least 50 feet on each side of 
the stream. 

      $100 per acre Ongoing   
 

     NA 

New development should preserve natural landscape features, such 
as forests, drainage patterns, and native vegetation.  Efforts should 
also be made to preserve the remaining natural shoreline. 

      NA Ongoing   
 

     
No net forest loss or net increase in impervious surface 
by 2020 

For new and existing development with lakeshore frontage, a buffer 
strip of native vegetation (e.g., wild flowers, shrubs, or trees) should 
be planted between the maintained lawn and the shoreline. 

      NA Ongoing   
 

     NA 

Limit the extension of municipal sewer and water lines into new 
areas until capacity in existing areas is maximized. 

      NA Ongoing   
 

     NA 

Where ditches are vegetated, do not remove vegetation,.  If 
removed, replace with stone check-dams or hydroseed. 

      $0 to $20 per linear 
foot 

Ongoing   
 

     Adopt new guidelines/ procedures 

When conducting road repairs, upgrades, or other related activities, 
incorporate infiltration trenches, bioswales, and other best 
management practices to reduce runoff. 

      varies Ongoing   
 

     1 demonstration project by 2015 

Use zoning regulations to focus development in already developed 
locations (i.e., nodes). 

      NA Y1-Y2   
 

     Pass local ordinance 

Install fences to keep livestock from streams and associated 
riparian buffers where not already in place. 

      $1 to $3 per running 
foot 

Y1-Y2   
 

     Fence 1,000 ft of streams in pastures annually 

Develop and implement prescribed grazing plans for livestock 
farms where not already in place. 

      Free plan development 
assistance 

Y1-Y2   
 

     Implement on 100% of livestock farms by 2020 

Develop and implement Comprehensive Nutrient Management 
Plans where not already in place. 

      $15 to $40 per acre Y1-Y2   
 

     Implement on 100% of livestock farms by 2020 

Use stone check-dams to stabilize ditches and reduce velocity, 
erosion, and run-off.  Priority should be given to unpaved roads are 
areas with steep slopes. 

      $10 to $20 per linear 
foot 

Y2-Y3   
 

     1,000 linear feet per year 

Restore unstable streambanks, particularly in areas characterized 
by steep slopes and highly erodible lands.  This should be 
accomplished using BMPs to be based on in-field conditions 

      
Up to $300 per linear 

foot, depending on 
needs 

Y3-Y5   
 

     1 stream mile every 2 years 

Reduce the effective impervious surface of existing development by 
retrofitting sites with rain barrels, bioswales, infiltration trenches, 
and other Low Impact Development (LID) strategies. 

      NA Y4-Y5   
 

     
1 demonstration project in next 5 years; biannual 
homeowners workshops 
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3 Subwatershed Threats and Impairments 
 
Threats and impairments were identified for the watershed and helped to create a general 
framework for the development of recommendations and strategies.  A clear understanding of the 
threats and impairments impacting the watershed helps to identify those issues that must be 
addressed, as well as those opportunities which can be capitalized upon to improve and protect 
watershed health. 
 

3.1 Known Threats and Impairments 
 
The impairments and threats to Chautauqua Lake derive from both natural and human-related 
activities within the watershed.  The NYSDEC Priority Waterbodies List and the ongoing Total 
Maximum Daily Load (TMDL) study being prepared by Cadmus and the NYSDEC will identify the 
relative contributions of phosphorus from the various activities to the overall condition of the Lake 
(see Section 7.5.5).  Based on our review of the TMDL preliminary findings, meetings and 
discussions with the CLMC and other stakeholders, site visits, and the characterization effort 
described in Section 7 of this report, the significant impairments and threats to Chautauqua Lake 
and its watershed that have been identified include (in alphabetical order): 
 

 Agricultural Practices 
 Climate Change 
 Development, Infrastructure and Stormwater Management 
 Forest Industry Practices 
 Insufficient Regulation of Floodplains 
 Invasive Species/Excessive Populations of Native Species 
 Sewage Inputs 
 Streambank Erosion 
 Submerged Aquatic Vegetation 
 Unpaved Road and Unlined Ditches 

 
 
3.1.1 Agricultural Practices 
 
Agriculture is both an important economic activity within the watershed and a significant 
contributor of nutrient loadings in streams and in the Lake.   During preparation of this watershed 
management plan, it became apparent that the threats that certain agricultural practices have on 
water quality (i.e., non-point source pollution) are best addressed through improved environmental 
management without creating additional regulations or restrictions.  In 2000 Chautauqua County 
developed the Chautauqua County Farmland Protection Plan.  The mission statement of this 
document is to "enhance opportunities for the growth of agriculture and agribusiness and for the 
preservation and protection of viable farmland in Chautauqua County".9  The document provides 
several goals for the existing agricultural enterprises in the County and provides a strategy for 
maintaining and/or enhancing each sector.  Within each sector, strategies discuss environmental 
protection, which includes water quality.  Future discussion making, whether on the town or county 
level, regarding agriculture should reference this document.   
 
New York State has been promoting, Agricultural Environmental Management (AEM) as an 
essential watershed management program.   AEM is a voluntary, incentive-based program that 
helps farmers make common-sense, cost-effective and science-based decisions to help meet 
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business objectives while protecting and conserving the State’s natural resources.  Farmers work 
with local AEM resource professionals to develop comprehensive farm plans using a tiered process:  
 

 Tier 1 – Inventory current activities, future plans and potential environmental concerns.  
 Tier 2 – Document current land stewardship; assess and prioritize areas of concern.  
 Tier 3 – Develop conservation plans addressing concerns and opportunities tailored to farm 

goals.  
 Tier 4 – Implement plans utilizing available financial, educational and technical assistance.  
 Tier 5 – Evaluate to ensure the protection of the environment and farm viability.  

 
The NYS Department of Agriculture & Markets and the NYS Soil & Water Conservation Committee 
secure funding for AEM, oversee the educational and training program for Certified AEM Planners, 
and provide standards and leadership for the program statewide.  The program partners with 
county Soil and Water Conservation Districts and county Water Quality Coordination Committees.  
AEM programs vary in effectiveness, partly due to local initiatives.   The AEM program is currently 
utilized within Chautauqua County but its use could be expanded through education and by 
promotion of the program.  This should include increased focus on smaller “hobby farms” as their 
numbers have been increasing in the watershed.  As noted above, developing and implementing 
new regulations on farming and farming practices is not included in this watershed management 
plan. See Section 7.5.1 for more information on the AEM program. 
 
3.1.2 Climate Change 

 
Climate change refers to distinct changes in climate lasting for long periods of time, including 
changes in temperature, rainfall, snow, or wind patterns.10  At this point, due to the unknown 
pattern of future emissions, combined with model uncertainty, the exact magnitude of these 
changes is unclear.  To account for this uncertainty, the Northeast Climate Impacts Assessment 
prepared by the Union of Concerned Scientists predicted climate change under two emissions 
scenarios – a high-emissions scenario and a low-emissions scenario – using the average results of 
three climate models.11 
 
In the low-emissions scenario, the model assumes aggressive reductions in emissions across the 
globe; the high-emissions scenario assumes no such reductions.  Due to the lag times associated 
with emission impacts (i.e., the impacts of reductions won’t be realized for many years), however, 
scenario results do not differ much in the short-term.  It is not until the end of the century that 
differences between the two models are realized.  By the end of this century, average winter 
temperatures in New York State are predicted to increase about 8 to 12°F and summer 
temperatures by about 6 to 14°F under the high-emissions scenario.  Increases would be about half 
these levels using the low-emissions scenario. 
 
In relation to the current climate of New York State, average changes under the high-emissions 
scenario would lead to a New York climate similar to the current climate of South Carolina or 
Northern Georgia, while the low-emissions scenario would leads to a climate similar to the current 
climate in parts of Virginia.  This includes a projected increase in winter precipitation, with more 
precipitation occurring as rain than is currently experienced due to higher temperatures. This 
change in precipitation may lead to more frequent winter rain runoff events and more frequent 
summer droughts. These changes would also affect the duration and extent of winter ice cover, 
summer water temperatures, and water levels.  Neither scenario is expected to change summer 
rainfall patterns. 
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Changes under either scenario will have extensive ecological effects, including the decrease and 
possible extirpation of local species, as well as the immigration of species more commonly found in 
southern locations.  These changes will also increase the likelihood that exotic, potentially-invasive 
species will begin to colonize the region.   Additionally, changes in the extent and duration of ice 
cover on lakes and streams will have considerable effects on these systems due to the changing 
amount of primary production and lake turnover patterns.  The effects on any taxon, however, will 
depend both on its temperature and moisture requirements and the sensitivity of its habitat to 
climate change. Sugar maple, for example, is projected to be much more heavily affected by climate 
change than is eastern hemlock, which often occurs in shaded ravines.   
 
3.1.3 Development, Infrastructure, and Stormwater Management  

 
Development projects generally change an area from natural vegetation to impervious areas, such 
as roofs, roads, and parking areas.  This change can produce a change in runoff patterns 
downstream of the development.  The increased runoff can also contain pollutants from roadway 
and parking area surfaces.  Such an increase in runoff can cause accelerated erosion downstream of 
a development.  The increase in pollutants can flow into downstream wetland areas, streams, lakes 
and rivers and decrease the quality of these water bodies. Specific to the Chautauqua Lake 
watershed, development has resulted in the loss of natural shorelines, wetlands, and the associated 
wildlife habitat. 
 
The regulatory tool used in New York State for assuring that development projects neither 
significantly change stormwater runoff patterns nor significantly increase pollutant loadings is the 
NYSDEC State Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater 
Discharges from Construction Activity (Permit No GP-0-10-001).  Actions that disturb more than 
one acre of land require coverage under this permit (or an individual permit from the US EPA).  
Requirements for this coverage include the development of an Erosion and Sediment Control Plan 
(E&SCP) and a Stormwater Pollution Prevention Plan (SWPPP).  The SWPPP requires that 
additional runoff be controlled, and that the Water Quality Volume (WQV) be treated in accordance 
with New York State standards.  The Stormwater Management Practices (SMP’s) specified by New 
York typically used to treat the WQV are generally effective at removing 80 to 85 percent of 
pollutants.   
 
In addition to construction activities, discharges from Municipal Separate Storm Sewer Systems 
(MS4s) in Urbanized or Additionally Designated Areas are also regulated, and must be authorized in 
accordance with a permit for stormwater discharges from MS4s. According to NYSDEC, there are no 
MS4s located within the Chautauqua Lake Watershed.   Thus, there is presently no means to 
regulate separate storm sewer systems in the Chautauqua Lake Watershed. 
 
The lack of enforcement of the SPDES permit for construction, and the 
coordination/communication between NYSDEC and local governments on permit compliance have 
been identified by the County and CLMC as a major enforcement deficiency.  This was confirmed 
during the April 1 to 2, 2009 site visit as several deficiencies were observed.  Only in cases where 
responsible developers who know, and are committed to complying with SPDES requirements do 
the temporary and permanent controls get installed properly or at all.  Continued non-compliance 
with the existing SPDES regulations is a serious threat to the Chautauqua Lake watershed. 
 
Additionally, as noted in Section 7.3.2 (Forest Fragmentation), small developments have been 
identified as a very high risk to existing forests and other natural areas in the basin.12  In terms of 
water quality, these developments incrementally increase the amount of impervious surfaces in the 
watershed, resulting in increased runoff and the associated nutrient loads, the further 
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destabilization and erosion of streams and shorelines, and increased flooding and lake 
sedimentation.  Increased demand for lakefront properties has also had an impact on water quality 
by increasing the pressure to develop the few remaining natural lakeshore sites to residential or 
commercial uses.  Development of these areas leads to erosion and stormwater impacts, the loss of 
key habitats, and contributes to the decline of water quality in the Chautauqua Lake watershed.  
Additionally, many forest landowners face difficulties with property taxes, which can often result in 
the sale of that land for development. 
 
3.1.4 Forest Industry Practices 
 

The forest industry is a small but vital part of the watershed’s economy.  Degradation of land and 
streams from poor forestry practices is possible; however, with educational efforts that encourage 
practices that can minimize adverse effects from forestry activities, much of this threat can be 
eliminated, or significantly reduced.  As such, improvements in forest industry practices should be 
education-based rather than involving new regulations.  

There are at least two excellent guides that have been developed specifically for forest industry 
practices in New York State.  These include:   

 Best Management Practices for During Timber Harvesting Operations. 
 New York Forestry Best Management Practices Field Guide for Water Quality  

In addition to poor forest industry practices, deforestation and the loss of core forest areas (i.e., 
forest fragmentation) resulting from these harvesting activities, as well as from small suburban 
developments, poses a considerable threat to water quality, water quantity, and stream flow 
regimes in the Chautauqua Lake watershed.  Efforts should focus on preserving existing managed 
forests and reestablishing forest connectivity through reforestation activities. 
 
3.1.5 Insufficient Regulation of Floodplains 

 
According to FEMA’s Community Status Book, all of the communities located partially or entirely 
within the watershed are enrolled in the National Flood Insurance Program (NFIP).  Additionally, 
most all of the original Flood Insurance Rate Maps in these communities were prepared in the mid-
1980s and are over 20 years old.   
 
All communities enrolled in the NFIP have adopted zoning 
codes in the form of floodplain overlay districts, where 
NFIP regulations apply that are intended to assure 
compliance with NFIP requirements.  Typically, a 
Floodplain Development Permit is issued by the local 
community to assure that projects constructed within 
Special Flood hazard Areas (SFHAs) meet these 
requirements.  Projects that are proposed to be located 
within SFHAs are subject to the NFIP regulations and the 
associated zoning provisions in the Zoning Code.  All new 
construction and substantial improvements must: 
 

 Be designed (or modified) and adequately anchored to prevent flotation, collapse, or lateral 
movement of the structure resulting from hydrodynamic and hydrostatic loads, including 
the effects of buoyancy; [44 CFR Part 60.3(a) (3) (i)] 

 
 

In terms of floodplains, the two 

most important regulations are 

prohibiting new fill or 

development in floodways, and 

not increasing the base flood 

elevation 
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 Be constructed with materials resistant to flood damage.  This would include assuring that 
surfacing materials can resist the expected velocities; [44 CFR Part 60.3(a) (3) (ii)] 

 Be constructed by methods and practices that minimize flood damages; [44 CFR Part 
60.3(a) (3) (iii)]; 

 Be constructed with electrical and other services facilities that are designed and/or located 
so as to prevent water from entering or accumulating within the components during 
conditions of flooding. [44 CFR Part 60.3(a) (3) (iv)] 

 Prohibit any significant encroachments, including fill, new construction, substantial 
improvements, and other development within the adopted regulatory floodway. [44 CFR 
Part 60.3(d) (3)]; and 

 Not increase the base (100-year) flood elevation by more than 1.0 feet.  44CFR Part 60.3 (c) 
(13) . 

 
Urban Land use development pressures will presumably occur along the remaining undeveloped 
shoreline of Chautauqua Lake and near tributaries to Chautauqua Lake where development is 
permitted.   Since many of the flood insurance studies are over 20 years old, Chautauqua County 
should continue its active involvement with NYSDEC and FEMA in FEMA’s Map Modernization 
Program.  Mapping that meets FEMA’s data capture standards has already been obtained for 
Chautauqua County, and NYSDEC has already conducted community coordination meetings to 
establish the scope of the Map Modernization effort.  This is an important and essential step 
towards assuring that the lake's shoreline and stream floodplains are regulated properly, 
developed in a manner that minimizes future flood damages, and that preserves natural and 
beneficial floodplain values.  Additionally, effort should be made, to provide new, detailed riverine 
studies of the lower reaches of the larger tributaries that flow through populated areas, and to 
provide detailed coastal studies of the Lake.   Along with new mapping, the NYSDEC provides 
updated model zoning regulations that communities can use to update their floodplain overlay 
district regulations.  
  
The value of accurate, current flood plain maps is essential to watershed management.  New, 
modern digital Flood Insurance Rate Maps (DFIRMs) have several advantages over the paper maps 
they replace.  First, new flood maps have significantly better elevation intervals than their 
predecessors. Where the maps of the 1970’s and 80’s were typically produced against the USGS 20-
foot contour maps, today’s digital maps are typically produced from terrain data sufficient to 
produce 2-foot contours.  Second, the digital nature of the data makes them ideal for use in GIS 
watershed land management systems.  Third, updated hydrology based on additional years 
precipitation and stream flow and stage gauge records result in higher confidence predictions of 
flood frequency peak discharges.  Fourth, upgrading from approximate to detailed studies enhances 
management of the stream corridor by establishment of a “floodway”.  A floodway is a restricted, 
high velocity, no construction stream buffer corridor determined by equal encroachment of the 
stream banks until critical locations reach a predetermined rise in the base flood elevation, typically 
one foot.  Local entities can choose to select a lower tolerance for the rise in the base flood elevation 
(i.e.; 0.5 feet) to increase the stream buffer corridor.  
 
In watersheds that contain large percentages of undisturbed floodplains, such as Chautauqua Lake, 
new digital flood insurance rate maps are a tool for better, sustainable floodplain and watershed 
management by preventing encroachment through natural processes such as wide stream buffer 
corridors.   Urban expansion into flood plains is referred to as encroaching the floodplain or simply 
encroachment.   
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Maintaining natural floodplain vegetation and topography also provides positive impacts to water 
quality by trapping sediments and capturing pollutants before they reach the stream while also 
providing groundwater recharge by storing floodwaters and promoting aquifer infiltration.  
Therefore, development of floodplains for urban or agricultural use significantly impacts the 
watershed quality.   
 
Urban expansion in floodplains presents a broad range of watershed management issues.  Of 
primary concern to FEMA is the economic loss due to structural damage from flood waters.  
Unfortunately, this approach, does not address the water quality challenges of floodplain 
encroachment.  These include increased rainfall runoff, higher water temperatures, larger pollutant 
concentrations and channel modifications.  By converting natural vegetated terrain to impervious 
surfaces, such as pavement or roof tops, runoff volumes increase while travel time decrease.  This 
results in a larger and faster peaking flood wave.  Furthermore, discharges from urban areas carry 
more chemical pollutants and sediments and are of higher temperature which increases the 
turbidity and decreases the available oxygen in the stream corridor.   
 
In summary, updated and expanded digital Flood Insurance Rate Maps would provide a greatly 
improved management tool for communities to use in preserving floodplains and developing 
floodplains in a manner that ensures protection of people and property.  The Flood Insurance Rate 
Maps could also be used to identify stream corridors where stream buffer ordinance provisions are 
appropriate and used to locate floodplain rehabilitation projects.  
 
3.1.6 Invasive Species  

 
Invasive species affect each of our lives, all regions of the U.S., and every nation in the world. Society 
pays a great price for invasive species – costs measured not just in dollars, but also in damaged 
goods and increased rates and severity of natural disasters, as well as disease epidemics. 
Stimulated by the rapid global expansion of trade, transport, and travel, invasive species and their 
costs to society are increasing at an alarming rate.  Eurasian watermilfoil is an example of an 
invasive species that has become established in Chautauqua Lake and has caused considerable 
ecological and economic damage.  
 
A large number of invasive species are spreading in New York State and could become established 
in the Chautauqua Lake watershed. Several of these have large effects on terrestrial systems (e.g., 
woolly adelgid Adelges tsugae, and garlic mustard, Alliaria petiolata), and aquatic systems (e.g., 
Hydrilla Hydrilla verticillata, an aquatic plant that reaches very high densities).   

 
Invasive species may have direct and indirect effects on water quality in the watershed. For 
example, by selective filtering, zebra mussels can have large impacts on algal populations and 
transfer nutrients and detritus to sediment, which can accelerate aquatic plant growth to nuisance 
levels. Streambank plants, such as Japanese knotweed, may reduce bank stability and increase 
erosion rates. Terrestrial animals, such as the emerald ash borer, may reduce the density of trees, 
thereby affecting watershed processes. There have also been many studies of the effects of invasive 
species on native species, but effects on watershed processes are not well-established. 
 
3.1.7 Sewage Inputs 

 
The primary sources of sewage inputs into the Chautauqua Lake watershed include point source 
inputs from SPDES-permitted wastewater treatment plants (WWTP) and non-point source inputs 
from on-site septic systems.   The discharges from these WWTPs and on-site septic systems are a 
significant nonpoint source of phosphorus and nitrogen for the lake.   
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In terms of WWTPs, there are four main entities that discharge effluent into the lake – the South 
and Center Chautauqua Lake WWTP, the Chautauqua Utility District WWTP, the North Chautauqua 
Lake WWTP, and the Chautauqua Heights Sewer District.  Based on data provided by the State of the 
Lake report, combined with the results of the AVGWLF model provided in Section 7.5.6, WWTPs 
account for approximately 27 percent of the total phosphorus loads in the Chautauqua Lake 
watershed (note that these values may differ slightly from the TMDL currently being developed). 
 
Currently, none of the WWTPs have limits for phosphorus or nitrogen discharges.  However, when 
these treatment plants renew their permits with the EPA and the NYSDEC, they will be required to 
monitor their discharge loadings of phosphorus and nitrogen and report these values on a quarterly 
basis.  Additionally, while this management plan lacks the authority to mandate phosphorus load 
reductions from WWTPs, the TMDL currently being developed by the NYSDEC will require a 
reduction in the large amount of phosphorus these facilities discharge into Chautauqua Lake. The 
TMDL will also require these facilities to develop a compliance schedule for completing facility 
upgrades necessary to meet TMDL phosphorus limits.  WWTPs may be able to meet nutrient limits 
by chemical addition or through a filtration process. Determining the proper upgrade technology 
will require further analysis of effectiveness, economics, and environmental impacts.  
 
Septic systems that are within close proximity to the lake or streams also represent a high potential 
threat to water quality in the Chautauqua Lake watershed.  Approximately 25 percent of the 
residents in the watershed are not served by sewer and treat wastewater with a septic system.  
Additionally, sewer districts currently are not present in approximately 10 linear miles of the lake’s 
42-mile circumference (in the Towns of Chautauqua, Ellery, and North Harmony).  Extending sewer 
districts and mainlines in areas currently not served would help eliminate the remaining 
contributions of nutrients to the lake from this source.  Phosphorus loadings from septic systems 
and WWTP discharges may also be reduced through education of the public in using dishwasher 
soaps that contain limited quantities of phosphorus.  Additionally, the New York State Household 
Detergent and Nutrient Runoff Law signed into law on July 15, 2010 will improve water quality in 
New York by reducing phosphorus runoff into the State's waterbodies by prohibiting the sale and 
use of dishwashing detergents and lawn fertilizers containing phosphorus. 
  
3.1.8 Streambank and Shoreline Erosion 

 
Streambank and shoreline erosion is 
present along many of the streams and the 
lake shore, as is outlined in the portions of 
Section 7, and as specifically addressed in 
the BEHI rankings developed for certain 
stream segments.  The areas of active 
erosion contribute significant volumes of 
sediment and significant amounts of 
phosphorus that is bound up in the soils, 
to the Lake.  Streambank and shoreline 
erosion is a natural process that occurs 
even in areas where little or no human 
intervention is present.  However, human 
activities can destabilize the shore or a 
stream reach and thus accelerate the 
erosion process.  These human activities 
may include the removal of vegetated 

 This type of concrete channel 

modification increases stream velocities 

and erosion in the watershed. 
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buffers and cover, concentrations of stormwater inputs, stream straightening projects, and removal 
of natural grade controls.   For example, the addition of channel modifications to urbanized streams, 
often in the form of stream bank and bed stabilization via concrete or rock lining, increase stream 
velocities, eliminate pools and riffles that support aquatic life, and contribute to downstream 
erosion, deposition and flooding.  
 
A holistic approach is recommended to address the impairment caused by streambank erosion.  
Prior to the implementation of any given project, it is important to understand all of the factors 
contributing to the erosion problem at any particular point.  Only by truly understanding the 
problem can effective solution be developed.  The next element of this approach is to identify and 
implement projects at specific locations in the watershed where significant streambank erosion is 
occurring.  The final element is to implement management controls using a stream buffer ordinance 
similar to the Kansas City program, or the Model Ordinance for the Establishment of Riparian 
Setbacks developed by the Genesee/Finger Lakes Regional Planning Council (G/FLRPC). 
Development and implementation of a stream buffer ordinance would provide the management 
tool necessary to ensure that human activities do not aggravate streambank erosion problems. 
  
A portion of Chautauqua County’s 5% bed tax (2/5 or the "2%") is used to fund projects within the 
watershed.  In 2009, 34 projects ($1.1M) were applied for and $415K in projects were approved.  
The Waterways Panel of the Water Quality Task Force ranks and prioritizes watershed 
improvement projects based on applications from groups and individuals.  Many of these projects 
involved streambank and shoreline restoration, thus the County is already addressing the erosion 
problem. Some streambank and shoreline restoration projects are planned for 2010 and more are 
needed in specific areas to provide water quality benefits.  
 
3.1.9 Submerged Aquatic Vegetation 

 
Submerged aquatic vegetation continues to be a significant threat to the lake’s ability to serve as a 
recreational lake for boating, fishing, waterskiing and other water-based activities.  Lake 
associations and/or lake managers typically utilize three basic methods for the control of nuisance 
levels of SAV; physical, chemical (herbicides), and biological. Mechanical harvesting is the most 
prevalent physical method used to remove SAVs from the lake, although biological control (i.e., 
weevils, moths) are also being used. The Chautauqua Lake Association owns and operates eight 
harvesters, three transporters and four 
large dump trucks for the harvesting 
program plus four barges and four small 
dump trucks for the shoreline and storm 
cleanup programs. The cost of this 
ongoing effort by the local community is 
currently $500,000 per year.  In 
2004/2005 the NYSDEC ruled that the 
1990 SEIS for herbicide application was 
no longer up to date due to changes in 
herbicide formulations, new products, 
and the ecology of the lake. Therefore, 
herbicides have not been applied since 
that time.  Biological control of SAV in 
Chautauqua Lake has typically employed 
a naturally occurring native weevil 
(Euhrychiopis lecontei) (Newman and 
Biesboer 2000, Newman 2004, Lord 

 Watermilfoil moth (Acentria ephemerella) 
Source: UK Moths 
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2004, Johnson 2006).  These insects occur naturally in Chautauqua Lake in large numbers (Lord et 
al 2003 and Johnson et al 2006).  Research is currently being conducted by the Cornell University 
Research Ponds (CURP) and the Chautauqua Lake Association to augment herbivore predation by 
weevils with a moth (Acentria ephemerella).  Consistent, predictable success by introducing these 
insects has been elusive in the past, and further applied research may be required.   
 
Chautauqua County is working with the U.S. Army Corps of Engineers (USACE), Pittsburgh District 
on an Aquatic Weed Study.  The Reconnaissance Study has been completed.  The next phase of the 
work will be a Feasibility Study that requires a 50/50 cost share.  The County will contribute half of 
their share in cash and half in in-kind services.  
 
Both the ongoing mechanical harvesting program, CURP, and the USACE Aquatic Weed Study are 
positive efforts that are needed now to improve in-lake conditions to support recreational uses. 
However, they do not fully addresses the problem of nutrient contamination that the Watershed 
Management Plan will address. Reduction of nutrient inputs would reduce growth of SAV and 
increase efficiency of other techniques, such as mechanical harvesting, by reducing the regrowth of 
SAV. In addition, reduction of nutrient inputs may reduce the dominance of Eurasian watermilfoil, 
which is an exotic, nuisance species, as well as reducing algae growth in the lake.   
 
3.1.10 Unpaved Roads and Unlined Ditches 

 
Several steep-slope roads and unpaved roads were observed during the April 1 to 2, 2009 site visit.  
A considerable rainfall event was also occurring at this time.  Significant amounts of sediment in 
runoff were observed in road ditches throughout the watershed.  These features will continue to be 
a significant threat to water quality as road ditches and storm drains often empty directly into 
streams and even the lake.    
 
Some remedial efforts have been made to line ditches and/or to provide rock check-dams to trap 
sediment by several municipalities. Programs to upgrade ditches and unpaved roadways could 
provide significant water quality benefits to receiving waters.  Areas where steep roadway ditches 
exist, as identified in previous report sections, would be likely places to provide these remedial 
efforts. Additionally, improved roadway maintenance practices will also be necessary to reduce the 
impact that these facilities have on water quality. 
 
 
3.2 Subwatershed Analysis 
 
The purpose of the Subwatershed Analysis is to evaluate and categorize the subwatersheds to 
identify and gain a better understanding of those areas requiring efforts to improve water quality. 
The analysis also serves to identify those areas already characterized by high water quality as it is 
equally important to implement measures necessary to ensure these waters maintain their high 
quality status.    
 
To allow for comparisons to be made across all 14 subwatersheds, the Subwatershed Analysis 
evaluated 13 factors that were identified as key indicators of water quality.  Based on the 
magnitude of each of these factors in each subwatershed, the 14 subwatersheds within the 
Chautauqua Lake watershed were placed into one of the following categories: 
 

Subwatersheds with Major Concerns 
Subwatersheds with major concerns generally exhibit the most significant water quality issues 
when compared to other subwatersheds.  These areas are often characterized by large amount 
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of agricultural lands and little forest cover, have increased amounts of urbanized areas, and/or 
can suffer from high rates of erosion and sedimentation. Efforts should focus on conserving 
features that are providing valuable watershed functions, enhancing features that still exist but 
have been impacted by human activities (e.g. floodplain reconnection), and retrofitting sites 
with the greatest runoff, nutrient, sediment or other pollution impacts (e.g. pollution hotspots: 
feedlots, large impervious facilities, industrial/transportation/commercial facilities). 
 
Subwatersheds with Moderate Concerns 
Subwatersheds with moderate concerns are those subwatersheds that should be carefully 
monitored to identify any change and transition. These subwatersheds do not have the same 
level of water quality issues as subwatersheds with major concerns but do show some degree of 
water quality problems. Subwatersheds with moderate concerns should be monitored to 
ensure that changes to water quality factors do not result in a reduction in overall water quality 
and the subsequent shift from having moderate concerns to having major concerns. Measures 
to ensure the improvement of subwatersheds with moderate concerns should be identified and 
implemented.  

 
Subwatersheds with Minor Concerns 
Subwatersheds with minor concerns include those subwatersheds with the fewest water 
quality problems. Designation as a subwatershed with minor concerns does not, however, 
suggest that there are no water quality problems within the subwatershed. Designation 
signifies that water quality issues are notably lower than in other subwatersheds and/or that 
reliable data regarding water quality issues specific to the subwatershed were not available 
and, as a result, were not factored into the overall analysis.  Efforts should focus on maintaining 
those conditions that contribute to high water quality.    

 
3.2.1 Evaluation Approach and Methodology 
 
To identify where existing and potential water quality issues occur within the Chautauqua Lake 
watershed, a methodology for scoring and evaluating the subwatersheds was developed based on 
the extensive analysis of the existing conditions within the watershed.  The ultimate goal of this 
approach was to identify geographic areas and their specific water quality factors that will require 
strategies and recommendations for mitigating and improving water quality, as well as those for 
areas and factors that will require strategies and recommendations for maintaining already high 
water quality. 
 
The evaluation model developed to analyze the subwatersheds of the Chautauqua Lake watershed 
includes 13 factors that have a direct influence on water quality. These factors include: 
 

 Total nitrogen;  

 Total phosphorus; 

 Known hotspots; 

 Roads on steep slopes; 

 BEHI scores;  

 High erosion areas; 

 Percent agricultural cover; 

 Percent riparian forest cover;  

 Percent in a groundwater recharge area;  

 Percent urban lands; 
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 Seasonal residential parcels adjacent to waterbodies;  

 Percent of residential parcels not in a sewer district; and 

 Number of livestock. 

 

These 13 factors have been further grouped into four categories:  
 

 Water Quality;  

 Erosion Potential; 

 Land Cover; and 

 Land Use and Ownership. 

 
A five point scale was developed for each of the 13 factors, with higher scores representing greater 
concerns (e.g., subwatersheds with little riparian forest cover will receive a score of 5 as they are of 
higher concern). Additionally, as certain factors have a greater influence on water quality than 
others, weights were assigned to each factor based on the category to which they were assigned. A 
higher weight indicates factors with a greater influence on water quality. Water Quality factors 
received a weight of 2; Erosion Potential factors received a weight of 2; Land Cover factors received 
a weight of 1.5; and Land Use and Ownership factors received a weight of 1. 
 
To determine the overall level of concern, the scores for each of the 13 factors were summed for 
each subwatershed.  Based on the evaluation model, subwatershed scores can range from 21 to 
105, with actual scores ranging from 33.5 to 70.5.  Once the final scores were calculated, each of the 
14 subwatersheds was placed into one of the following three level of concern categories based on 
its score: 
 

 Minor Concern – scores from 33.5 to 45.0 

 Moderate Concern – scores from 45.1 to 60.0 

 Major Concern – scores from 60.1 to 70.5 

 
A more detailed discussion of the categories, their weights, and the factors included therein can be 
found in Section 15.   
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3.2.2 Summary of Evaluation Results 
 
Based on the scoring systems developed for the subwatershed analysis, weighted scores were 
calculated for each of the 13 factors for each subwatershed.  To determine the overall level of 
concern, the scores for each of the 13 factors were then summed.  Figure 3-1 provides the 
individual weighted category scores, as well as the overall results of the subwatershed analysis for 
each subwatershed.  Note that higher scores represent greater concerns. 
 
 

Figure 3-1.  Evaluation Ranking Results 

 

As noted in Section 3.2.1, the minimum total possible score is 21.0 and the maximum possible score 
is 105.0.  Based on the results of the subwatershed analysis, total scores ranged from a low of 33.5 
(Clear Creek subwatershed) to a high of 70.5 (Mud Creek subwatershed).  It is interesting to note 
that the highest scoring subwatersheds include both highly urbanized subwatersheds, as well as 
subwatersheds comprising large amounts of agriculture. A more detailed discussion of the 
category-specific scores can be found below, while the final priority rankings are discussed in 
further detail in Section 3.0. 
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Water Quality 

Total possible scores for the Water Quality category range between 6 and 30 (see Section 15); 
based on the results of the subwatershed analysis, actual scores range from a high of 21.5 to a low 
of 6.  Figure 3-2 provides a breakdown of the Water Quality category score by its individual factors. 
 
 

Figure 3-2.  Water Quality Category Results 

 

  
As is depicted in Figure 3-2, the following subwatersheds received the highest scores for the Water 
Quality category: 
 

 South Basin Periphery subwatershed (21.5) 

 Mud Creek subwatershed (20.0) 

 North Basin Periphery subwatershed (19.0) 

 
While no subwatershed received the highest possible scores for either the Total Phosphorus Index 
or the Total Nitrogen Index, the Unnamed Stream subwatershed received the highest actual scores 
for each.  Additionally, the Clear Creek subwatershed received the lowest possible scores for each of 
the three factors in the Water Quality category. 
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Erosion Potential 

Total possible scores for the Erosion Potential category range between 6.0 and 30.0 (see Section 
15).  Based on the results of the subwatershed analysis, actual scores range from a low of 9.5 to a 
high of 24.0, with no subwatershed realizing the highest or lowest possible score.  Figure 3-3 
provides a breakdown of the Erosion Potential category score by its individual factors. 
 
 

Figure 3-3.  Erosion Potential Category Results 

 

As is depicted in Figure 3-3, the Mud Creek subwatershed (24.0) and Prendergast Creek 
subwatershed (23.5) received the highest scores for this category.  The Mud Creek subwatershed 
received the highest possible score for the BEHI Scores factor and also received a very high score for 
the High Erosion Areas factor.  The score for the Prendergast Creek subwatershed was influenced 
primarily by high BEHI factor scores and high Road Slope Index factor scores. 
 
The next highest scoring subwatershed is the South Basin Periphery (20.5), which received a high 
score for the Road Slope Index factor.  This high score results from a large amount of paved roads on 
steep slopes within its drainage area.  Although its final Erosion Potential score is slightly lower 
than the three highest scoring subwatersheds, the Big Inlet subwatershed was the only basin to 
receive the highest possible score for the High Erosion Areas factor. 
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Land Cover 

Total possible scores for the Land Cover category range between 6 and 30 (see Section 15).  Based 
on the results of the prioritization model, actual scores range from a low of 7.5 to a high of 24.0.  
While no subwatershed realized the highest possible score, the highest scoring subwatersheds with 
regards to land cover include: 
 

 Big Inlet subwatershed (24.0) 

 Mud Creek subwatershed (22.5) 

 North Basin Periphery subwatershed (22.5) 

 
Figure 3-4 provides a breakdown of the Land Cover category score by its individual factors. 
 
 

Figure 3-4.  Land Cover Category Results 

 

 
The two factors that most influenced the high Land Cover score for the Big Inlet subwatershed were 
the Percent Agricultural Cover factor and the Percent Riparian Forest Cover factor, as 33 percent of 
the watershed is under agricultural production and less than 50 percent of its riparian areas are 
forested.  While the Mud Creek and North Basin Periphery received the same final Land Cover score, 
the factors driving these scores varied.  Like the Big Inlet, the Mud Creek subwatershed was 
received the highest possible scores for the Percent Agricultural Cover factor and the Percent 
Riparian Forest Cover factor.  The North Basin Periphery, however, received the highest possible 
score for the amount of developed lands draining into the basin, while also scoring highly for the 
percent Groundwater Recharge Area and Percent Riparian Forest Cover factors. 
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Land Use and Ownership 

Total possible scores for the Land Use and Ownership category range between 3.0 and 15.0 (see 
Section 15).  Based on the results of the prioritization model, actual scores range from a low of 4.0 
to a high of 10.0.  While no subwatersheds realized the highest possible score, the highest scoring 
subwatersheds with regards to land use and ownership include: 
 

 Dewittville Creek subwatershed (10.0) 

 Big Inlet subwatershed (9.0) 

 Prendergast Creek subwatershed (9.0) 

 
Figure 3-5 provides a breakdown of the Land Use and Ownership category score by its individual 
factors. 
 
 

Figure 3-5.  Land Use & Ownership Category Results 

 

As is depicted in Figure 3-5, the highest score for the Land Use and Ownership category was realized 
by the Dewittville Creek subwatershed (10.0).  Only one point, however, separates the Dewittville 
Creek subwatershed from the next highest scoring subwatersheds – Big inlet (9.0) and Prendergast 
Creek (9.0).  All three of these subwatersheds scored highly for the Percent Residential Parcels not in 
Sewer District factor, with the Dewittville Creek and Prendergast Creek subwatersheds receiving 
the highest possible score.  In terms of the Seasonal Residential Parcels factor, it should come as no 
surprise the that North Basin Periphery and South Basin Periphery subwatersheds received the 
highest possible scores given the large amount of lakeshore areas located within these basins.   
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3.3 Discussion of Key Findings 
 
As previously noted, the purpose of the Subwatershed Analysis is to identify and gain an better 
understanding of those areas within the Chautauqua Lake watershed that require efforts to 
improve water quality.  The analysis included 13 factors that have a direct influence on water 
quality. The scores, when summed for each subwatershed, provide the basis for this analysis.  Based 
on the results, each of the 14 subwatersheds within the Chautauqua Lake watershed was 
categorized as having major, moderate, or minor concerns:  
 

 Minor Concern – scores from 33.5 to 45.0 

 Moderate Concern – scores from 45.1 to 60.0 

 Major Concern – scores from 60.1 to 70.5 

 
General defining characteristics for each of the categories are detailed below: 
 
Subwatersheds with Major Concerns 

Four subwatersheds were classified as having major concerns based on the results of the analysis: 
 

 Mud Creek subwatershed (total score = 70.5) 

 South Basin Periphery subwatershed (total score = 67.0) 

 North Basin Periphery subwatershed (total score = 66.0) 

 Big Inlet subwatershed (total score = 65.0) 

 
These subwatersheds are somewhat evenly distributed throughout the Chautauqua Lake 
watershed, both in terms of geographic location and characteristics.  While the Erosion Potential 
and Land Cover factors generally had the greatest influence on the final scores for these basins, it is 
interesting to note that the high scores for the North and South Basin Periphery subwatersheds 
were associated with urbanization and those for the Big Inlet and Mud Creek subwatersheds were 
associated with rural living and agriculture.   
 
Subwatersheds with Moderate Concerns 

Six subwatersheds were identified as having moderate concerns: 
 

 Prendergast Creek subwatershed (total score = 59.5) 

 Unnamed Stream subwatershed (total score = 58.0) 

 Goose Creek subwatershed (total score = 54.5) 

 Ball Creek subwatershed (total score = 50.0) 

 Maple Springs Creek subwatershed (total score = 46.0) 

 Dewittville Creek subwatershed (total score = 45.5) 

 
The majority of subwatersheds in this category are located in the southern portion of the basin and 
drain into the South Basin of Chautauqua Lake.  This group is difficult to characterize as no one or 
two primary factors were responsible for the final scores for each of these eight subwatersheds.  
Instead, some subwatersheds realized relatively moderate scores for each factor, while others 
received high scores for some factors and low scores for others.  Section 5.4 provides a more 
detailed analysis of the factors influencing the final scores for the Subwatersheds with Moderate 
Concerns.  
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Subwatersheds with Minor Concerns 

Four subwatersheds were identified as having minor concerns: 
 

 Little Inlet subwatershed (total score = 42.5) 

 Bemus Creek subwatershed (total score = 40.5) 

 Dutch Hollow Creek subwatershed (total score = 36.5) 

 Clear Creek subwatershed (total score = 33.5) 

 
These four subwatersheds are 
grouped at opposite ends of the 
Chautauqua Lake watershed, with 
the Little Inlet and Clear Creek 
subwatersheds draining into the 
North Basin of the Lake and the 
Dutch Hollow Creek and Bemus 
Creek subwatersheds draining into 
the South Basin.  Although 
geographically dispersed, these 
subwatersheds share several 
common characteristics – relatively 
large amounts of riparian forest 
cover, fewer agricultural uses, 
fewer highly erodible soils adjacent 
to streams, and lower nutrient 
loadings.   
 
A more detailed discussion of each 
subwatershed, including an 
identification of issues specific to 
each, can be found in Sections 5.3 
through 5.5. 

 
 
 

  

 

Subwatersheds with Major Concerns (red), 

Moderate Concerns (yellow), and Minor 

Concerns (green) 
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4 Watershed-Wide Recommended Strategies & Implementation 
 
4.1 Introduction 
 
To ensure the long-term, effective management and continued health of the Chautauqua Lake 
watershed, the strategies, recommendations, and management options identified below reflect the 
existing characteristics and areas of concern in the watershed.  Recommendations range from 
actions that individual community members can take on a daily basis to changes in existing 
institutional structures and practices to the adoption of additional regulatory programs.  There is 
no single solution to the problems facing the watershed; each individual and community will decide 
which combination of strategies, recommendations, and management options best meet their 
needs. 
 
Building on the threats and impairments identified in Section 3, strategies, recommendations, and 
management options were grouped into one of eleven categories (in no particular order): 
 

 Partnerships, Collaboration, and Education; 

 Sewage Inputs and Wastewater Management; 

 Agricultural Practices and Management; 

 Forestry Practices and Management; 

 Submerged Aquatic Vegetation & Algae; 

 Stream Corridor and Shoreland Management; 

 Municipal Roads and Ditches; 

 Floodplain and Wetland Management; 

 Development, Infrastructure, and Stormwater Management;  

 Invasive Species/Excessive Populations of Native Species; and 

 Planning and Land Use. 

 
Each of these eleven categories is discussed below and includes a general introduction to the 
category, a list of objectives (based on the six goals identified in Section 1.5), and a series of specific 
strategies, recommendations, and management options designed to achieve those objectives.  
Objectives were identified through a series of public meetings hosted by the CLMC (results of the 
meetings are located in Section 13). Finally, each recommendation is further classified into one or 
more of the following three categories to help better understand the role each plays in 
implementation (also see footer throughout): 
 

 Strategies for Prevention [PV] – these strategies and recommendations focus on preventing 
actions that will negatively impact water quality. 

 Strategies for Protection [PT] – these strategies and recommendations focus on protecting 
existing resources that provide for high water quality. 

 Strategies for Restoration [R] – these strategies and recommendations focus on restoring 
previously impacted natural resources that can improve water quality. 

 
The recommendations identified below are intended to provide a range of options with the 
understanding that specific recommendations for each of the following best management practices 
will be developed on a subwatershed-specific basis.  For more information regarding the 
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organizational structure through which implementation will occur, refer back to Section 2.   
Additionally, information regarding the effectiveness of many of these recommendations can be 
found in Section 16. 
 

4.2 Partnerships, Collaboration, and Education 
 
4.2.1 Introduction 
 
The Chautauqua Lake watershed is home to nine towns, five villages, several unincorporated 
hamlets, and almost 20,000 people, not to mention numerous organizations and institutions.  Given 
that New York State vests the authority for guiding community planning and development in local 
municipalities, combined with the cross-jurisdictional nature of watershed boundaries, any efforts 
designed to improve water quality in the basin will require cooperation among its many 
stakeholders.  Improving water quality will not be possible without such collaboration.   
 
Collaboration between various stakeholder groups, municipal governments, and other non-
municipal organizations can result in improved and more effective management of natural 
resources and, more specifically, water quality by: 
  

 Improving communication between various groups; 

 Promoting shared ownership of the collective water quality issue; 

 Building relationships and understanding among various groups; and 

 Providing for a richer understanding of the problem at hand.     

 
Watershed education will play an important role in building partnerships throughout the 
Chautauqua Lake watershed.  By educating stakeholders on the general function of watersheds, as 
well as to the specific issues facing the Chautauqua Lake watershed, support can be generated for 
the various initiatives designed to improve water quality.  Watershed education can also provide 
decision-makers with the tools necessary to modify existing regulations, policies, and procedures 
that are detrimental to water quality, and to develop new regulations, policies, and procedures that 
will be beneficial to the long-
term health of the watershed.  
The Watershed Steward Program 
(a partnership between 
Chautauqua County, Cornell 
Cooperative Extension and the 
Chautauqua Watershed 
Conservancy) currently 
administers a program designed 
to educate County residents on 
general watershed issues, as well 
as those issues specific to the 
Chautauqua Lake watershed. 
 
 
 
 
 

 

 Chautauqua County Legislature 
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4.2.2 Objectives 
 
The following objectives have been identified for the Partnerships, Collaborations, & Education 
category and support the goals identified in Section 1.5: 
 

 All watershed stakeholders should coordinate their activities through improved 
communications, the continuation of existing partnerships and collaborations, and the 
development of new partnerships and collaborations.  This objective addresses goals 1 and 
5 of this watershed management plan. 

 Enhance knowledge of water resources and how they are linked to ecology, geology, 
heritage, and human impacts within the Chautauqua Lake watershed. This objective 
addresses goals 1 and 5. 

 
4.2.3 Recommended Strategies 
 
Any efforts to improve water quality within the Chautauqua Lake watershed will require a 
combined effort by all stakeholders.  Many of the issues facing the watershed cross jurisdictional 
boundaries and often require a multi-disciplinary approach to develop effective and implementable 
solutions.  Thus, coordination, collaboration, and partnerships are crucial to effective watershed 
management.   
 
To improve communication and coordination among watershed stakeholders, build relationships, 
and heighten water quality awareness in the basin, recommended strategies were grouped into 
three separate, but related, categories – partnerships, collaboration, and education. 
 
Partnerships Recommended Strategies 

 
 Encourage all watershed communities to sign on to a Chautauqua Lake Watershed Compact 

to implement the recommendations that come from the Chautauqua Lake Watershed 
Management Plan (see Section 17 for a sample compact) The purpose of this agreement 
would be to: [PV, PT, R] 

o Establish a representative forum by which issues and 
opportunities of common or individual concern can be 
affected; 

o Coordinate implementation activities; 

o Provide for a system of regular communication between 
member communities; 

o Explore all avenues of cooperation by and between 
member municipalities and implement cooperative 
projects when desirable and feasible; and  

o Provide opportunities to leverage funding sources to improve water quality. 

 Continue to work with local academic institutions, including SUNY Fredonia and Jamestown 
Community College to implement watershed education activities, projects, and studies.  
Additionally, the Chautauqua County Soil & Water Conservation District (SWCD) should 
continue its work with the Board of Cooperative Educational Services (BOCES) by providing 
environmental education programs in the class room and Arbor Day programs, and working 
with students to plant willow poles and install dry hydrants. [PV, PT, R] 

 

Improving water 

quality will not be 

possible without 

collaboration 
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 Continue to encourage volunteerism within the watershed by working with Boy Scouts, Girl 
Scouts, and other service-based organizations.  [R] 

 Continue to work with the NYSDEC on development of a Total Maximum Daily Load (TMDL) 
strategy for Chautauqua Lake. [PV, PT, R] 

 
Collaboration Recommended Strategies 

 
 Develop a County-wide funding program to provide local financial incentives that can 

supplement State-level funding for improving water quality in the Chautauqua Lake 
watershed and throughout Chautauqua County.  This program should be administered by 
Chautauqua County.  [PV, PT, R] 

 The Watershed Coordinator should identify funding sources and opportunities, including 
in-kind services, for sharing the cost of watershed management implementation between 
municipalities.  Examples of this include the use of Town or County equipment or 
manpower to complete restoration projects, requesting matching funds or other in-kind 
services from communities that will benefit from proposed projects (i.e.; downstream 
communities), or  the use of volunteer time. [PV, PT, R] 

 The Watershed Coordinator should develop an annual report that details activities 
associated with implementation of the Chautauqua Lake Watershed Management Plan.  This 
report should include a summary of water quality protection and restoration projects 
implemented in the watershed, the various training and other education opportunities 
provided, case studies of selected projects to demonstrate how they work and the benefits 
they provide, and any other applicable information. [PV, PT, R] 

 Develop an information and data clearinghouse that provides access to watershed-specific 
geographic information system (GIS) data, BMP methods and procedures, funding sources, 
important scientific journal articles, and other relevant information. [PV] 

 Maintain the Watershed Steward as a permanent position to facilitate education and 
outreach initiatives associated with the Chautauqua Lake Watershed Management Plan, such 
as the development of educational brochures and training programs.  [PV] 

 Use the latest social networking tools to promote the continued collaboration of 
stakeholders to share and compare information gathered on the watershed and to increase 
environmental knowledge, stewardship, and community service in the basin.  Examples 
include Facebook®, weblogs, Twitter, or other instant messaging services.  This will be 
administered by the Watershed Steward, the Watershed Coordinator, and the CLMC. For an 
example, see the Facebook page for the Cayuga Lake Watershed.  [PV] 

 
Education Recommended Strategies 

 
 Expand upon and implement new existing watershed education programs, including 

brochures, training, and other materials targeted towards specific audiences.  Examples 
include: 

o Developing a series of regular newsletters for permanent residents that provide 
education on how their daily activities can impact water quality. This should include 
information directed towards Chautauqua Lake shoreline residents describing the 
proper use of fertilizers, pesticides, and management of vegetation.  [PV] 
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o Providing brochures to seasonal residents informing them of the issues facing the 
watershed and how their actions can affect these issues.  This could include proper 
lawn care techniques for environmentally sensitive areas, proper on-site septic 
system use and maintenance, and information on the importance of cleaning 
watercraft to prevent the spread of invasive species, just to name a few.  Similar 
brochures could be targeted to permanent residents.  [PV] 

o Developing new or using existing issue-specific brochures that detail successful 
strategies for improving water quality.  An agricultural brochure, for example, could 
include successful strategies for nutrient management, manure handling, and 
erosion control.  Also, a forestry brochure could provide valuable information to 
forest-owning landowners regarding sustainable timber management and the 
benefits forests provide for water quality.  [PV] 

o Workshops for municipal employees, contractors, and site planners/designers that 
provide education on how their job duties can impact water quality, as well as topic-
specific (e.g., stormwater management, erosion control) Best Management Practices 
(BMPs).  [PV] 

o Workshops for elected and appointed officials, including Planning Board members, 
on erosion control, stormwater management, agricultural BMPs, proper streambank 
and shoreland management, and any other watershed-specific issue of interest.   
[PV] 

o Workshop for elected and appointed officials, including Planning Board members to 
discuss planning and land use regulation recommendations set forth in this plan and 
to present model draft ordinances. [PV] 

 Work with the Jamestown Post Journal and other local media outlets to provide regular 
coverage of watershed issues, events, and education, particularly as it applies to plan 
implementation.  This work should be coordinated with the weekly articles currently 
submitted by the Executive Director of the Chautauqua Watershed Conservancy so as to not 
duplicate efforts.  This could include before and after stories about particular projects, 
annual updates regarding plan implementation, or discussion of specific Best Management 
Practices. [PV] 

 Organize an annual “Watershed Day”.  This should be an all day event that will bring 
together watershed residents to learn more about their shared environment (similar to 
previously held “Lake Days”). The event should convey a festival-like atmosphere and 
include such things as live music, school projects, artwork, food, poetry, and games, as well 
as presentations, workshops, and slide shows on such watershed topics as local history, 
septic system maintenance, creek care and restoration, wildlife corridors, well monitoring, 
and aquatic biology.  To help fund this activity, sponsors should be given the opportunity to 
set up information booths in a designated area.  This annual event could be organized by the 
Watershed Steward or the Watershed Coordinator, working with the Water Quality Task 
Force, the Chautauqua Watershed Conservancy, and the Chautauqua Lake Association.  [PV] 
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4.3 Sewage Inputs and Wastewater Management 
 
4.3.1 Introduction 
 

Sewage inputs in the Chautauqua Lake watershed are a major contributor of nitrogen and 
phosphorus into the Lake, particularly those inputs that occur within close proximity to 
waterbodies.  These inputs are the result of point source discharges from SPDES-permitted 
wastewater treatment plants (WWTPs) and nonpoint source discharges from on-site treatment 
facilities (i.e., septic systems).  The following four primary WWTPs currently discharge into the 
Lake (note that the TMDL currently under development provides more detailed information 
regarding WWTPs in the watershed): 
 

 The South and Center Chautauqua Lake WWTP;  

 The Chautauqua Utility District WWTP;  

 The North Chautauqua Lake WWTP; and  

 The Chautauqua Heights Sewer District. 

 
These four facilities are responsible for 
treating sewage from approximately 75 
percent of the residential parcels (7,616 
parcels) in the Chautauqua Lake watershed, 
resulting in more than 2,700 kilograms of 
total phosphorus being discharged into the 
watershed; 13 the remaining 25 percent of 
residential parcels (2,742 parcels) use on-
site septic systems to manage their sewage.  
The number of residential parcels with 
municipally-treated sewage varies, 
however, by subwatershed, with values 
ranging from 0.0 percent to 97.9 percent.  
This is not to say the municipal sewer 
treatment systems are applicable in all 
cases.  It is generally understood that 
municipal sewer systems only make 
economic sense where at least 100 
residential units can be served for every 
mile of mainline.14  Areas that do not meet 
these requirements should focus on the 
development of community-based or 
individual on-site septic treatment systems. 
 
4.3.2 Objectives 
 
The following objectives were identified for the Sewage Inputs & Wastewater Management category: 
 

 Reduction of phosphorus inputs into streams and, ultimately, Chautauqua Lake. It is 
anticipated that desired and achievable amounts of reduction will be determined by 
NYSDEC as part of TMDL development and implementation. This objective addresses goals 
1 and 4 of this watershed management plan (see Section 1.5).  

 
 

 Municipal Sewer Districts in the Chautauqua 

Lake Watershed 
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 Reduction of nitrogen inputs in streams and Chautauqua Lake. While phosphorus is likely to 
be more consistently critical to water quality, nitrogen inputs can also negatively affect 
water quality.  Measures implemented for phosphorus reduction as part of the TMDL, may 
also reduce nitrogen loadings. This objective addresses goals 1 and 4 identified in Section 
1.5. 

 Reduction of inputs of other contaminants into streams and Chautauqua Lake. Wastewater 
and sewage are sources of pharmaceutical and other chemicals which may have effects on 
aquatic organisms and humans. There are no specific data on inputs and effects, so 
quantitative targets cannot be made. This objective addresses goal 1 of this watershed 
management plan. 

 Provide support (e.g., political, financial) at all municipal levels (i.e., village, town, and 
county) of the forthcoming NYSDEC Chautauqua Lake TMDL recommendations for 
permitted WWTP point sources. This objective addresses goal 1 from Section 1.5. 

 
4.3.3 Recommended Strategies 
 
An increase in the concentration of nutrients (e.g., nitrogen, phosphorus) in a given waterbody, 
often results in the excessive growth and decay of aquatic vegetation.  While there are several 
sources that contribute to these increased nutrient loads in the Chautauqua Lake watershed, 
including urban and agricultural runoff, the following recommendations are targeted towards 
sewage effluent (these recommendations have been grouped into three separate, but related, 
categories – wastewater treatment plants, on-site sewer systems, and general): 
 
Wastewater Treatment Plant Recommended Strategies 

 
 Work with NYSDEC and local sewer districts to upgrade existing WWTPs to include 

phosphorus reduction (this will likely be required to meet minimum environmental 
standards that will be defined by the forthcoming TMDL recommendations).  This could 
include the implementation of tertiary treatment of sewage or other advanced treatment 
processes to reduce point-source phosphorus inputs.  This may involve local capital 
funding, grant writing, or other measures.  [PV] 

 Communities should ensure that existing sewer infrastructure is maximized before 
expanding to new areas.  This should be accomplished through the comprehensive planning 
process to ensure expansion does not result in unplanned and undesirable development.    
Generally, municipal sewer systems should only expand in high priority areas or where 100 
or more residential units are served for every one mile of sewer mainline.    High priority 
areas include existing lakefront development not currently connected to a municipal 
treatment facility and non-lakefront areas where large numbers of failing on-site system are 
negatively impacting water quality.  Additionally, new lakefront development should be 
encouraged only in those areas currently served by a municipal treatment facility. [PV] 

 
On-Site Sewer System Recommended Strategies 

 
 The Watershed Coordinator and WQTF should work with the Chautauqua County 

Department of Health to develop and implement a program to proactively identify failing 
septic systems and provide funding assistance (e.g., matching grants) for necessary repairs 
or updates.  This program should build on the existing Governors Office for Small Cities 
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(GOSC) grant (assists income eligible families maintain failing septic systems) by providing 
matching grants to families not eligible for the GOSC grant program. [PV] 

 Develop a permitting system for on-site wastewater treatment systems that would require 
renewal every three to five years.  To receive a permit, the landowner must demonstrate 
that the system has been properly maintained and is located in accordance with existing 
State and local regulations.  To ensure consistency, this should be developed at the County 
level.  As part of this program, all existing septic systems should be mapped, starting with 
those in close proximity to water.  To implement such a program, the Chautauqua County 
Health Department would require additional staff and resources.  For information regarding 
operating permits for septic systems in New Jersey, see the Fact Sheet provided in Section 
18 [PV] 

 Create septic maintenance districts to provide for required maintenance and upkeep of on-
site septic systems.  Prior to development of these districts, pursue federal and state level 
funding to bring existing on-site septic systems to the same level of repair.  These districts 
should be created within the existing layers of government. .  To implement such a program, 
the Chautauqua County Health Department would require additional staff and resources.  
This could begin as an incentive program through the zoning process or as a demonstration 
project using state and federal grant resources. [PV] 

 Encourage the use of 
cluster/community-based septic 
systems, particularly where lot sizes 
do not meet minimum on-site septic 
system requirements.  Cluster septic 
systems allow the filtration function 
for multiple units to be placed in one 
large area, avoiding the need for a 
separate absorption field for each 
house. [PV] 

 Encourage the use of on-site 
treatment facilities to separate and 
treat greywater (washwater) where 
appropriate (e.g., condominium 
developments).  Greywater 
comprises 50 to 80% of residential 
wastewater and is much cheaper to 
treat than blackwater (sewage). [PV] 

 
General Recommended Strategies 

 
 The County should investigate the contribution of nutrients, particularly phosphorus, to the 

lake and major streams from septic systems and other point sources of effluent (e.g., 
WWTPs).  This investigation should include a spatial component so that remediation 
activities can be targeted to those locations with the largest impact.   

 Educate watershed residents and visitors about reducing the use of phosphorus so that less 
phosphorus requires treatment. 

 Keep abreast of ongoing and new research and regulations on fate and transport of 
pharmaceuticals and personal care products. [PV] 

 Cluster septic systems are a cost-effective 

way for treating wastewater at the 

neighborhood level 
Source: USEPA 
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4.4 Agricultural Practices and Management 
 
4.4.1 Introduction 
 
Covering approximately 23 percent of the land area 
within the Chautauqua Lake watershed (based on revised 
land cover data set – see Table 8.3.6 in Section 8.3), 
agriculture plays an important role in the watershed’s 
economy, provides highly valued open space and scenic 
vistas, and contributes important habitat for a number of 
wildlife species.  Agricultural practices, however, are also 
a significant contributor of sediment and nutrients to 
streams and the Lake.  The predominant agricultural use 
in the basin in terms of land cover is hay production and 
pasture, comprising just over 71 percent of the 
agricultural lands; cultivated crops comprise the 
remaining 29 percent (based on revised land cover data set – see Table 8.3.6 in Section 8.3).   In 
terms of land use, dairy farming comprises approximately one-third of agricultural lands in the 
Chautauqua Lake watershed, with the remaining two-thirds classified as productive agricultural 
lands, which can include any land used as part of an operating farm.  These distinctions are 
important as each type may require the application of different strategies, recommendations, and 
management options to achieve the desired results. 
 
4.4.2 Objectives 
 
The following objectives have been identified for the Agricultural Practices & Management category: 
 

 Maintain viability of agricultural land uses in the Chautauqua Lake watershed. This 
objective addresses goal 6 of this watershed management plan (see Section 1.5). 

 Minimize the sediment and nutrient runoff loads from agricultural lands. This objective 
addresses goals 1 and 6 from Section 1.5. 

4.4.3 Recommended Strategies 
 
Based on the state of farming activities currently occurring in the Chautauqua Lake watershed, it is 
apparent that recommendations targeted towards agricultural land uses should focus on improving 
the environmental management of agricultural practices while minimizing additional regulations 
and restrictions.  As such, the recommendations provided below focus on the voluntary actions of 
local landowners, such as implementation of BMPs designed to reduce the degradation of water 
resources through cost-effective means, or through participating in any of the voluntary 
agricultural management programs provided by the State.  Best Management Practices on 
agricultural lands include pest, nutrient and waste management, vegetative and tillage practices 
(e.g., no-till farming), and structural practices (e.g., riparian buffers).  Detailed BMPs can be found in 
the Agricultural Management Practices Catalogue for Non-point Source Pollution Prevention and 
Water Quality Protection in New York State. 
 
Many farms within the watershed are already implementing BMPs to protect water quality.  To 
reduce the negative impact that some agricultural practices can have on water quality, the following 
actions should be implemented where conditions are appropriate and existing BMPs are not 
already in place.  Additionally, Section 7.6 provides a list of potential funding sources, the amount of 
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funding provided by each source, and the practices that each source will fund.  Agricultural 
recommendations are classified as either Programmatic or Best Management Practices. 
 
Programmatic Recommended Strategies 

 
 The SWCD should be funded at levels that will facilitate the implementation of the 

Chautauqua Lake Watershed Management Plan.    Given the close relationship that the SWCD 
has with many landowners in the watershed, in conjunction with the work currently being 
completed by the SWCD, current funding levels are not high enough to implement the 
practices necessary (see below) to reduce sediment and nutrient loadings into the 
watershed (Chautauqua County ranks 1st in NYS in terms of the number of farms, but 27th in 
terms of funding for the SWCD).  [PV, PT, R] 

 Where practical, implement procedures to minimize the amount of nitrogen from manure 
lost to the atmosphere (i.e.; nitrogen volatilization).  Volatilization reduces the effective 
amount of nitrogen fertilization, decreases the N:P ratio of manure, and increases 
atmospheric sources of nitrogen.  Volatilization can be greatly reduced if manure and urea 
fertilizers are applied when soil and air temperatures are cool or when rain occurs soon 
after application (this should not occur under frozen soil conditions when runoff would be 
considerable). Physically mixing these materials into the soil shortly after application will 
also greatly reduce or prevent ammonia volatilization.   [PV] 

 Build on existing GIS work to improve watershed data and models so as to incorporate the 
range of agricultural practices that occur within the Chautauqua Lake watershed, including 
the development of an updated land cover map based on field verification of cover types, 
and incorporation of existing and future BMPs as they are implemented within the 
watershed.  [PV] 

 Continue to use and promote the Agricultural Environmental Management (AEM) program 
as an initial review tool from which additional needs can be determined. The Soil and Water 
Conservation Districts and the New York State Department of Agriculture & Markets has 
been promoting the AEM program as an essential watershed management program as it has 
been effective at reducing nutrient inputs.  See Section 10.2 for more information on the 
AEM Program.  [PV, PT, R] 

 Encourage participation in the Environmental Quality Incentives Program (EQIP) and 
Conservation Reserve Enhancement Program (CREP). EQIP is a voluntary conservation 
program for farmers, ranchers and owners of private, non-industrial forest land that 
promotes agricultural production, forest management and environmental quality as 
compatible national goals. This program provides financial and technical assistance to help 
eligible producers install or implement conservation practices on eligible agricultural land.  
CRP provides technical and financial assistance to eligible farmers and ranchers to address 
soil, water, and related natural resource concerns on their lands in an environmentally 
beneficial and cost-effective manner. 

 
Best Management Practices Recommended Strategies 

Recommendations identified below are intended to provide a range of options with the 
understanding that specific recommendations for each of the following best management practices 
will be developed on a subwatershed-specific basis.  For more information regarding the 
effectiveness of these recommendations, see Section 16.1. 
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Hay/Pasture and Rotational Grazing Recommendations 

The SWCD, NRCS, and other relevant agencies and organizations (e.g., Cornell Cooperative 
Extension, the CWC, etc.) should work with local farmers (from hobby farms to large-scale 
agriculture) to implement agricultural hay/pasture and rotational grazing practices that can 
improve water quality in the watershed.  These can include, but are not limited to the following 
practices (note that not all of the following recommendations are appropriate for every farm):  
 

 Implement prescribed grazing techniques.  Prescribed grazing can help to improve or 
maintain surface and/or subsurface water quality and quantity, riparian watershed 
function, the quantity and quality of food and/or cover available for wildlife, and reduce 
accelerated soil erosion and maintain or improve soil condition.15  [PV, PT] 

 Where appropriate, work with landowners and the AEM program to develop 
Comprehensive Nutrient Management Plans (CNMP).  The purpose of the CNMP is to 
manage the production, handling, storage and/or treatment of animal manure and organic 
byproducts generated in the area(s) of animal concentration and fertilizers; manage the 
amount, source, form, placement, and timing of the application of these materials to the 
land; and manage soil erosion. Cost-share assistance for CNMP development is available 
through State grant programs.  [PV, PT] 

 Protect and/or restore natural riparian and streambank buffers to a minimum of 50 feet on 
either side of a stream.   Naturally vegetated riparian and streambank buffers are effective 
at protecting waterbodies from nonpoint source pollution by intercepting pollutant (e.g., 
nitrogen and phosphorus) and sediment-laden runoff from adjacent land uses.     

o Explore the feasibility of protecting streambank buffers through the development of 
a Purchase of Development Rights (PDR) program or through the CREP.  [PV, PT, R] 

o Protect and/or restore natural streambank buffers through conservation easements 
or other incentive programs. Restoration should involve the use of native plant 
species as they are most effective at removing nutrients from runoff.   [PV, PT, R] 

 

 Riparian Buffers can Protect or Improve Water Quality 
Source: USDA 
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 Where natural streambank buffers of a 
minimum of 50 feet are not possible, install 
vegetative filter strips which extend at least 
30 feet on each side of the stream.  Buffer 
width selection can be highly variable 
depending on several factors including the 
type of vegetation, soil type, slope, and size of 
the drainage area.  The Soil and Water 
Conservation District can assist local farmers 
determine the most appropriate 
practices.[PV] 

 Reduce access of livestock to streams and 
stream banks vulnerable to erosion.  Allowing 
livestock access to streams often results in the 
deposition of manure and urine directly into 
or near surface waters and can accelerate 
streambank erosion, change stream flow 
characteristics, and damage aquatic habitats.  
Additionally, grazing in riparian areas can 
reduce their capacity to filter nutrients and 
stabilize stream banks.  Reducing livestock 
access to streams involves two separate 
activities – off-stream watering tanks and 
controlled stream crossings and exclusionary 
fencing.  [PV, PT] 

 
Farmstead/Barnyard Recommended Strategies 

Barnyards often contain large quantities of mud, debris, and animal waste due to excessive traffic 
that, during times of high precipitation, can runoff into nearby waterbodies.  This runoff results in 
the transport of sediment and nutrients into the watershed, further reducing water quality.  As 
such, the SWCD should work with local farmers (from hobby farms to large-scale agriculture) to 
implement farmstead/barnyard practices that can improve water quality in the watershed.  These 
can include, but are not limited to the following practices (note that not all of the following 
recommendations are appropriate for every farm):  
 

 Install vegetative filter strips down slope of the farmstead or barnyard where they can filter 
runoff before it reaches streams and ponds. [PV] 

 Collect manure from barnyards and lots regularly to reduce buildup and prevent manure 
from escaping the barnyard.  In addition to negatively impacting water quality, allowing 
manure to build up in barnyards and open lots can make it more difficult for farm animals 
to move and feed.  [PV] 

 Control silage leachate runoff.    Silage, a nutrient-rich feed for livestock, can also produce 
liquid effluents, or leachate, gases, malodors, undesirable microorganisms, and waste or 
spoiled silage that can negatively affect water quality.  These problems most often occur 
when forage is harvested containing a dry matter content of less than 30 percent or when 
precipitation flows through silage and transports the nutrients and other chemicals into 
surface water and groundwater.  There are several methods for controlling silage leachate 
runoff: 

 

 Native grasses are deep-rooted 

and well suited for removing 

nutrients from runoff 
Source: Wisconsin DNR 
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o Locate bunk silos and other storage facilities at least 300 feet from water resources 
such as surface water (e.g., lakes, streams), wells, sink holes, and any direct path to 
groundwater. [PV] 

o Divert leachate to a well-ventilated, open-top manure storage facility or filter it 
through the use of buffer areas or constructed wetlands.  [PV] 

o Keep clean water from mixing with the silage with diversion trenches, roofs or 
covers over the silo. This protects the quality of the silage and decreases the 
potential for leachate runoff. [PV] 

o Poor covering lets in rain and air, which increases leachate and decreases silage 
quality. Cover stacks during and immediately after filling. Seal the edges to keep rain 
out. Keep the cover as intact as possible when you start to feed out.  [PV] 

 
Cropland Recommended Strategies 

The SWCD, Natural Resource Conservation Service (NRCS), and Cornell Cooperative Extension 
should work with local farmers to implement agricultural cropland practices that can improve 
water quality in the watershed.  These can include, but are not limited to the practices provided 
below: 
 

 Protect and/or restore natural riparian and streambank buffers to a minimum of 50 feet on 
either side of a stream.   Naturally vegetated riparian and streambank buffers are effective 
at protecting waterbodies from nonpoint source pollution by intercepting pollutant and 
sediment-laden runoff from adjacent land uses.    This can be accomplished through the 
purchase of easements or other incentive programs (e.g., CREP). [PV, PT, R] 

 Implement reduced- or conservation-till crop production.  In a conservation-till crop 
production system the field is left virtually undisturbed from harvest to planting (except for 
nutrient injection); fields are no longer plowed, and plant residues remain on the soil to 
offer protection from erosion; and a narrow seedbed is prepared by the planter or drill 
during the planting operation, to allow adequate seed and fertilizer placement.  [PV] 

 Install vegetative filter strips.  Filter strips are 
areas of either planted or indigenous vegetation 
located along cropland edges (generally grasses in 
this context).    These areas remove pollutants 
from runoff, provide habitat for wildlife, and offer 
an area for field turn rows and haymaking.  Filter 
strips may also increase farm safety by moving 
machinery operations away from steep stream 
and ditch banks. Where natural streambank 
buffers of 50 feet are not possible, install 
vegetative filter strips which extend at least 50 
feet on each side of the stream. [PV] [PT] 

 Use cover crops during off-season.   Cover crops 
are crops sown after harvest of the main crop and, 
by providing protective cover for the soil, reduce 
erosion and associated nonpoint source pollution 
(i.e. ryegrass, barley).  Cover crops can also uptake 
excess nitrogen remaining in the soil following 
harvest, while also providing valuable organic 

 

 An Example of Conservation-Till 

Crop Production 
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matter that can be ploughed into the soil.  [PV] 

 Implement strip cropping.  One of the simplest approaches to reducing erosion on 
agricultural lands is strip cropping– performing field activities (e.g., plowing, sowing, 
fertilizer application) along existing topographic contours.  The purpose of strip cropping is 
to slow the flow of runoff and allow water to infiltrate into the soil, which results in reduced 
rates of erosion.  The effectiveness of this BMP decreases as slope gradient and length 
increase, with implementation on slopes between 2 percent and 10 percent being most 
effective.  Strip cropping has been implemented on several farms in the watershed and 
shown favorable results, continued promotion and extension of this BMP to additional 
cropland is recommended. [PV] 

 Use terracing or diversion ditches to intercept runoff water and reduce soil erosion on 
cultivated steep slopes.  Terraces are earthen embankments or ridges, often with an 
associated channel, built across the slope parallel to one another, with each down-slope 
terrace collecting excess water from the terrace above.  Terracing can reduce soil erosion by 
breaking long slopes into a series of shorter ones, protect water quality by intercepting 
agricultural runoff, prevent gully formation by directing runoff to stable outlets, make it 
easier to farm steep slopes, and improve soil quality and productivity by improving 
moisture retention and reducing soil erosion.  Encourage routing  new or repaired tile lines 
into diversion ditches rather than road ditches. The following three terrace types should be 
implemented where appropriate:  [PV] 

o Broad-based terraces are designed to be entirely farmed; they are generally suitable 
for long, uniform gentle slopes of up to 6% or so.  

o Grassed back-slope terraces are designed to be farmed on the front slope of the 
ridge but the back slope is graded to a steep pitch and grassed; they are generally 
suitable on slopes up to 15%.  

o With narrow-based terraces, the entire ridge is grassed instead of just the back 
slope, and both sides of the ridge are steeply pitched; the narrow ridges require only 
a small part of the field to be removed from production. 
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4.5 Forestry Practices and Management 
 
4.5.1 Introduction 
 
Although it comprises only a small portion of the 
agricultural base in Chautauqua County, the forest 
industry is a vital part of the watershed’s economy.  While 
timber harvesting is not a significant contributor to water 
quality problems in the Chautauqua Lake watershed, skid 
trails, haul roads, and landings are all sources of 
sedimentation, erosion, and siltation.  In addition to poor 
forest industry practices, deforestation and the loss of core 
forest areas (i.e., forest fragmentation) resulting from 
these harvesting activities, as well as from small suburban 
developments, poses a considerable threat to water 
quality, water quantity, and stream flow regimes in the 
Chautauqua Lake watershed.   
 
 
4.5.2 Objectives  
 
The following objectives have been identified for the Forestry Practices category: 

 
 Ensure the continued viability of forestry in the Chautauqua Lake watershed. This objective 

addresses goal 6 of this watershed management plan (see Section 1.5). 

 Minimize the negative impacts that some forestry practices can have on water quality. This 
objective addresses goals 1, 2, 3, and 6 from Section 1.5. 

 Ensure that forestry practices limit or minimize fragmentation and do not contribute to 
permanent deforestation. This objective addresses goals 2, 3, and 6 from Section 1.5. 

 Increase the amount of forest land throughout the watershed. This objective addresses 
goals 1, 2, 3, and 6 of this watershed management plan. 

 
4.5.3 Recommended Strategies 
 

 Work with forest landowners to protect water quality during timber harvesting by 
promoting existing programs and organizations – New York Forest Owners Association 
(NYFOA), NYSDEC’s cooperating forester and logger program, NYSDEC’s Forestry Best 
Management Practices for Water Quality, WNY chapter Society of American Foresters, 
Association of Consulting Foresters, American Forest Foundation (Tree Farm), and the 
Empire State Forest Products Association.  [PV, PT] 

 Promote sustainable forestry practices that support environmental and economic 
sustainable principles for managed forests.  Water quality principles include the 
development of forest management plans, low impact riparian buffers, stream crossings 
that minimize erosion, properly located haul roads, skid trails and log landings, and steep 
slope practices.  [PV, PT] 

 Encourage landowners to conserve lands that allow for managed forest easements. Promote 
through municipalities and not-for-profit conservation organizations the NYS Conservation 

 

Forests provide the highest and 

best cover for normalizing 

watershed hydrology and 

improving water quality in 

Chautauqua Lake and its 

tributaries. 
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Easement Tax Credit, which provides landowners a 
25 percent property tax refund annually up to 
$5,000 with no impact to local property tax 
revenues.   

 Address disincentives associated with Section 480-a 
of the NYS Real Properly Tax Law (Forest Tax Law) 
to allow for increased enrollment.  Disincentives 
include the minimum acreage requirement (50 
acres), ten-year rolling enrollment commitment 
penalties, tax assessment classification, and the 6 
percent stumpage payment.  [PV] 

 Promote the NYFOA Forestry Awareness Day.  The 
purpose of this annual event is to inform key 
audiences about the challenges and successes in 
practicing and promoting sustainable forestry. The 
message—healthy forests through wise utilization 
of the sustainable resource—is strengthened by 
cooperating and interacting with many diverse 
organizations that share this goal. [PV] 

 To reduce soil erosion during timber harvest, the 
following recommendations should be 
implemented: 

o Minimize new road construction or road 
widening when harvesting.  As unpaved roads can provide considerable sediment 
loads to area waterbodies, minimizing the expansion or creation of roads can reduce 
timber harvesting impacts to water quality. [PV, PT] 

o Minimize the operation of equipment within 100 feet of a stream. If stream crossing 
is necessary, utilize the guidelines in the BMP field guide for installing proper 
stream crossing structures. [PV, PT] 

o Landowners should contact a qualified forestry professional prior to planning for 
timber harvesting activities (e.g., Forestry Consultant, Soil and Water Conservation 
District, NYSDEC, NYFOA Master Forest Owner).  Planning considerations a 
professional forester can provide for water quality protection include: 

 Develop erosion and sedimentation control plans that include a list of 
site-specific BMPs. 

 Identify Riparian Management Zones (RMZs). RMZs are areas next to 
streams, ponds, wetlands, or other water bodies where activities are 
modified to protect water quality.  RMZs serve to protect water quality by 
filtering out sediment and nutrients before they reach the waterbody, 
while also providing a continuous habitat corridor for wildlife to move 
between forest patches. 

 Consider weather and ground conditions when scheduling road building 
and harvesting operations. 

 Develop timber sale contracts that include water quality requirements 
and a performance bond (this is a standard industry practice). 

 The NYS Forestry BMP Field 

Guide is a practical tool for 

timber harvesters, forest 

managers and landowners in 

helping to protect water quality 

(available from Cornell 

Cooperative Extension) 
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o Each municipality in the watershed should make available a list of qualified forestry 
professionals and make BMP water quality field guides available to landowners. 

 
4.6 Submerged Aquatic Vegetation & Algae 
 
4.6.1 Introduction 
 
Submerged aquatic vegetation is a natural part of the lake’s 
ecology, providing critical habitat components for many 
species native to the region. The amount of SAV in 
Chautauqua Lake has generally increased, although seasonal 
variation does exist.  As such, SAV continues to be a 
significant threat to the Lake’s ability to serve as a 
recreational lake for boating, fishing, waterskiing and other 
water-based activities.  Eutrophication, which is the result of 
increased nutrient loads into Chautauqua Lake, frequently 
leads to excessive growths of SAV and blooms of algae which 
are less palatable to predators and which may be toxic. 
Historical studies suggest that the frequency and intensity of 
nuisance algae blooms have increased (see Section 2.6).  
 
Due to concerns over the efficacy and potential negative impacts on non-target native plants and 
the ecology of the lake from the use of chemical herbicides, mechanical harvesting is the primary 
method used to manage and remove SAVs from the lake.  The NYSDEC has required the 
development of a new SEIS to explore the feasibility of various SAV management tools including the 
use of herbicides (see Sections 1.5 and 7.6.1).  Biological control is being researched with the 
introduction of herbivorous aquatic moth larvae and monitoring of herbivorous insect populations 
and their impacts on plant communities at various locations in the lake.  The Chautauqua Lake 
Association owns and operates eight harvesters, three transporters and four large dump trucks for 
the harvesting program plus four barges and four small dump trucks for the shoreline and storm 
cleanup programs. The cost of this ongoing effort by the local community is currently $500,000 per 
year. Chautauqua County is working with the USACE, Pittsburgh District to develop an Aquatic 
Weed Study.  To date, the Reconnaissance Study has been completed.  The next phase of the work 
will be a Feasibility Study that requires a 50/50 cost share.  The County will contribute half of their 
share in cash and half in in-kind services.  
 
As previously noted, there exists a strong connection between increased nutrient and sediment 
loads from land uses within the watershed and the increased amount of SAV in Chautauqua Lake.  
As such, the Chautauqua Lake Watershed Management Plan takes a long-term, holistic approach to 
SAV management by attempting to reduce nutrient and sediment loads through various land use 
controls and Best Management Practices identified throughout these recommendations. 
 
4.6.2 Objectives 
 
The following objectives have been identified for the Submerged Aquatic Vegetation & Algae 
category: 
 

 Maintain a balance between recreational needs and important functions of SAV in the lake. 
This objective addresses goals 3 and 4 of this watershed management plan (see Section 1.5). 

 

Submerged Aquatic 

Vegetation is a natural part 

of the lake’s ecology, 

providing critical habitat 

components for many 

species native to the region 
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 Reduce frequency, duration, and intensity of blooms of nuisance algae. This objective 
addresses goal 4 from Section 1.5. 

 Enhance water quality and ecological conditions to suppress the abundance of Eurasian 
watermilfoil and other nuisance SAV species. This objective addresses goals 3 and 4 from 
Section 1.5. 

 
4.6.3 Recommended Strategies 
 
The following recommended strategies were developed to ensure that Chautauqua Lake can 
continue to serve as a recreational destination while also preserving the natural process and 
functions of a healthy lake ecosystem. 
 

 Support the CLMC’s development of a SAV-specific management plan and ensure the plan 
calls for ecologically sound management approaches.  Building on previous efforts (e.g., the 
Chautauqua Lake Supplemental Environmental Impact Statement), this plan would 
incorporate the various physical, chemical, and biological approaches that are scientifically 
feasible.  This plan should be developed with community support.  [PV] 

 Reduce nutrient inputs, particularly phosphorus. Reduction of phosphorus will ultimately 
decrease productivity of SAV and algae, and decrease frequency and duration of nuisance 
and toxic algal blooms. Because of phosphorus in lake sediments, excess phosphorus will 
remain available to aquatic plants even after the reduction of phosphorus inputs. Thus, 
effects of nutrient reductions on plants will lag behind reduction of nutrient inputs, and 
other techniques will continue to be necessary to manage nuisance growth.  Given that 
phosphorus has multiple sources in the watershed, many of the recommendations 
throughout this management plan were developed to reduce phosphorus inputs to the lake.  
As such, more detailed recommendations to reduce phosphorus can be found elsewhere in 
Section 4, as well as in Section 5. [PV] 

 Continue investigation and implementation of herbivore control of Eurasian watermilfoil. 
Recent studies of Eurasian watermilfoil and herbivores show effects of herbivory on 
watermilfoil abundance. However, the temporal and spatial dynamics of herbivores are 
complex, due to apparent fluctuations in  local herbivore populations, possibly reflecting 
population crashes following local reduction of watermilfoil densities. In addition, 
macrophytes may decrease due to other factors (e.g., shading by phytoplankton and 
suspended sediment). It has been suggested that other control efforts interfere with 
population growth of herbivores.  Additional monitoring of herbivores should focus on 
interactions between other control measures, herbivore population cycles, and abundance 
of Eurasian watermilfoil [PV] 

 Continue SAV monitoring to gain better understanding of inter-annual and intra-annual 
variability in extent and species composition in the lake. Recent studies of SAV show 
considerable variation in abundance and species composition of SAV at locations within the 
lake, with apparent shifts in dominance among years. Variation in abundance has been 
linked to effects of nutrient inputs, phytoplankton, sediments, herbivore populations, 
mechanical control measures, and zebra mussels. Further monitoring of SAV should focus 
on these potential effects and should be tied to monitoring of algae and zebra mussels. 
Intensive monitoring of SAV (as done in 2007) need not be done every year. However, the 
spatial variation in trends in SAV abundance and species composition indicate that very 
localized sampling programs cannot be extrapolated to conditions over the rest of the lake. 
[PV] 
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 Continue mechanical harvesting as a 
management activity. (e.g., shallow 
areas with significant boat use). [PV] 

 Routinely monitor zebra mussels in the 
Lake and keep abreast of pertinent 
literature regarding the relationships 
between zebra mussels and SAV. [PV] 

 SAV management should maintain a 
balance between recreational needs 
and maintenance of the natural lake 
system of which SAV is an integral 
component.  Thus, any management 
strategies that deal specifically with 
SAV should consider impacts to both 
the natural lake ecosystem and to 
recreational uses. [PV, PT, R] 

 Install educational signage and wash stations to prevent dispersal of SAV species (e.g.,  
Eurasian watermilfoil) from the Lake and introduction of new invasive species into the 
Lake. This could also include the development of a launch ranger program that would hire 
seasonal staff or volunteer monitors to conduct boat and trailer checks at boat launch sites. 
[PV] 

 Develop municipal law that fines boaters who fail to remove SAV species from boats prior to 
entering the lake.  For example, Glen Arbor Township (MI) enacted an Aquatic Nuisances 
Ordinance making it “unlawful for any person to launch any watercraft/trailer or related 
equipment into any water body in the Glen Lake-Crystal River Watershed in Glen Arbor 
and/or Empire township unless such watercraft has been washed in such a manner so as to 
clear it of any aquatic nuisances (invasive, non-native plants or organisms)”.  [PV] 

 Continue to work with the Pittsburgh District USACE to develop and implement the 
Feasibility Study for an Aquatic Weed Control program.  [PV] 

 

4.7 Stream Corridor and Shoreland Management 
 
4.7.1 Introduction 
 
Although bank erosion is a natural process that occurs in all waterbodies, alterations (e.g., human-
induced) to the natural system can result in erosion rates hundreds of times greater than those 
seen in naturally stable systems.  One of the predominant factors leading to increased rates of bank 
erosion is the removal of streamside and shoreline vegetation to the point that it no longer provides 
for bank stability, particularly in areas characterized by steep slopes and/or highly erodible soils. 
These increased bank erosion rates lead to significant amounts of sediment and phosphorus being 
exported, as well as the loss of land and damage to property. 
 

Mechanically Harvesting SAV in 

Chautauqua Lake 
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Specific to the Chautauqua Lake 
watershed, soils are generally 
characterized as being moderately 
susceptible to erosion.  Additionally, 
many stream and creek valley walls 
comprise areas of steep slopes and highly 
erodible soils, thus increasing the 
likelihood for bank erosion in areas 
where vegetation has been removed.  
Although several streambank restoration 
projects are currently planned, more are 
needed to stabilize streambanks and 
provide water quality benefits to 
downstream reaches of the watershed 
and Chautauqua Lake. 
 

4.7.2 Objectives 
 
The following objectives have been identified for the Streambank Erosion & Shoreland Management 
category: 
 

 Reduce rates of streambank erosion in critical areas (e.g., close to the lake, adjacent to 
infrastructure and homes, areas of high lateral stream movement, etc.), which will lower 
sediment and nutrient loads to the Lake. This objective addresses goals 1 and 2 of this 
watershed management plan (see Section 1.5). 

 Reduce the loss of land and damage to property resulting from bank erosion. This objective 
addresses goals 1 and 2 from Section 1.5. 

 Mitigate the effects of streambank and shoreland erosion by restoration, conservation and 
habitat improvement projects. This objective addresses goals 1, 2 and 3 from Section 1.5. 

 Preserve the remaining undeveloped shoreland areas of Chautauqua Lake and reestablish 
more natural conditions to the developed portions of the Chautauqua Lake shoreline. This 
objective addresses goals 1, 2 and 3 of this watershed management plan. 

 Preserve existing riparian corridors and restore riparian corridors where none currently 
exist. This objective addresses goals 1, 2 and 3 of this watershed management plan. 

 

4.7.3 Recommended Strategies 
 
The following recommended strategies have been developed to systematically and significantly 
reduce the contribution of nutrients to Chautauqua Lake from streambank erosion by constructing 
capital projects in a science-based and prioritized manner, using existing and new funding sources, 
and providing additional long-term protections by developing and implementing a 
stream/shoreline buffer ordinance: 
 

 Conduct detailed stream surveys in each subwatershed to determine the locations of the 
most actively eroding and unstable reaches.  This should be modeled on the work currently 
being completed in the Dewittville Creek and Crescent Creek basins.  This effort should also 
identify the location of point sources of pollution and provide for a better understanding of 
subwatershed hydrology.  [PV, PT, R] 

 An example of a highly eroded streambank 

in the Chautauqua Lake watershed. 
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 Restore eroded and unstable streambanks based on the results of the surveys 
recommended above.  Priority should be placed on restoring those sections close to the 
lake, adjacent to infrastructure and homes, or in areas of high lateral stream movement.  
Where possible, these restoration projects should occur in conjunction with additional 
watershed management practices designed to increase infiltration and storage and reduce 
peak flows (e.g., the disconnection of stormwater routing directly to streams). [R] 

 Continually monitor state and federal grant funding sources that can be used to further 
leverage the revenue stream and other sources of local funding. A list of potential sources is 
provided in Section 11.  [PV, PT, R] 

 In connection with streambank erosion and shoreline management projects, obtain 
easements for future maintenance and for establishing riparian and shoreline corridors.  
Easements should be acquired where necessary (e.g., areas where large machinery access is 
required for maintenance activities). [PV, PT, R] 

 Work with local landowners, the Chautauqua Watershed Conservancy, Chautauqua County, 
and watershed municipalities to develop a program for acquiring conservation easements 
on environmentally sensitive lands, including riparian areas and other natural shoreland 
sites (see Section 4.12.3 for additional details). 

 Streambank and shoreline restoration projects should include deep-rooting trees and other 
non-invasive riparian vegetation to effectively filter surface runoff.  [R] 

 Reduce access of livestock to stream banks using fencing, culverts, bridges/platforms, and 
vegetated greenbelts and buffer zones (see Hay/Pasture and Rotational Grazing 
recommendations).  [PV, PT] 

 Develop and adopt within the existing regulatory framework a stream/shoreline buffer 
ordinance for new development and significant redevelopment in watershed municipalities.  
Vegetated stream buffers have been shown to protect stream stability and related 
infrastructure, improve water quality, conserve wildlife habitat, and provide flood water 
conveyance (see Section 4.12 for additional details). One method would be to utilize existing 
and future updated FEMA flood maps to preserve existing streambank riparian areas (see 
Section 4.9).  [PV, PT] 

 Replace the current practice of vertical wall construction along the Chautauqua Lake 
shoreline and along the shorelines of its tributaries with placement of uneven rocks and/or 
a natural buffer zone.  Where existing vertical walls are failing, they should be replaced with 
uneven rocks and/or a natural buffer zone.   

 Watershed municipalities and Chautauqua County should provide additional support to the 
CCSWCD for consultation and implementation of shoreline/shoreland and stream corridor 
management projects. 

 

4.8 Municipal Roads and Ditches 
 
4.8.1 Introduction 
 
Roads are everywhere.  They permeate all aspects of our daily lives and play a crucial role in our 
local, regional, and national economies.  By providing connectivity, roads make possible our ability 
to participate in employment, shopping, recreation, and social activities.  Roads, however, can also 
have substantial impacts on water quality and the functioning of natural waters. Unpaved roads, 
while slightly more pervious than their paved counterparts, have the potential to be a significant 
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source of suspended sediment in 
rural watersheds, accounting for 
25 percent or more of the 
sediment load.16   While paved 
roads may produce less siltation 
and sediment runoff to nearby 
waterbodies than do unpaved 
roads, runoff from paved roads 
often increases both the amount of 
road pollutants and the amount of 
water delivered to those same 
waterbodies.  One of the primary 
causes of the increased pollutant 
loads are the sand and de-icing 
products (e.g., salt) applied to 
paved surfaces during cold 
weather.  Additionally, reduced 
infiltration rates associated with 
paved surfaces leads to increased 
episodic inputs of water into the 
watershed, resulting in larger and 
more frequent peak flows and 
increasing flow variability.  
 
There are approximately 500 miles of roads in the Chautauqua Lake watershed, including 66 miles 
(13 percent) of unpaved roads.  Of these 500 miles, village roads account for 49.9 miles (10 
percent), town roads account for 264.3 miles (53 percent), County roads account for 101.6 miles 
(20 percent), and State roads account for 80.0 miles (16 percent).  Although local roads account for 
approximately 84 percent of all road miles in the watershed, a majority of State road miles occur 
within the immediate vicinity of Chautauqua Lake.  
 
As it relates to water quality, any discussion of roads must also address the role of roadside ditches.  
While ubiquitous, the contributions of roadside ditches to stream flooding and water quality 
degradation have been largely overlooked until only recently.  Roadside ditches acts as hydrologic 
connections that extend the natural stream channel networks by several-fold, quickly convey 
shallow runoff into streams, and act as a source of sediment, especially when scraped by highway 
departments.17  As such, the recommendations provided below address both the roadways and 
their associated ditches. 
 
4.8.2 Objectives 
 
The following objectives have been identified for the Municipal Roads and Ditches category: 
 

 Significantly reduce pollutant and sediment loadings from State, County, Town, and Village 
roadways and ditches. This objective addresses goals 1, 2 and 6 from Section 1.5 of this 
watershed management plan. 

 Reduce erosion from roadside ditches. This objective addresses goals 1 and 6 from Section 
1.5. 

 Repair road drainage to mitigate the impacts from existing gullies and prevent new gully 
formation. This objective addresses goals 1, 2 and 6 of this watershed management plan. 

 

10.0%
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16.0%
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Town Roads

County Roads

State Roads

Other Roads

Roadway jurisdiction in the Chautauqua 

Lake watershed 
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 Reduce quantity and velocity of stormwater flowing from roads and ditches. This objective 
addresses goals 1, 2 and 6 of this watershed management plan. 

 
4.8.3 Recommended Strategies 
 
Although paved and unpaved roads comprise just over one percent of the total Chautauqua Lake 
watershed land area, these surfaces can contribute considerable levels of pollutants and sediment 
to the watershed.  The following recommended strategies are designed to reduce the pollutant and 
sediment loadings and other associated impacts of roads on the watershed: 
 

 Work with state, county, and local highway 
departments to implement the appropriate 
protocols and methods from the New York State 
Stormwater Management Design Manual and the 
New York Standards and Specifications for 
Erosion and Sediment Control to minimize 
erosion from existing roadways and the 
construction of new roadways (see call-outs in 
Section 4.10). [PV] 

 Research the roadway, ditch, and stormwater 
conveyance facility Best Management Practices 
(BMPs) currently used in the Northeastern U.S. 
to determine which are most applicable for 
implementation in Chautauqua County.  [PV] 

 Adopt improved maintenance practices for 
Chautauqua County and Town highway 
departments, based on the results of the 
research, and implement those practices to 
reduce pollutant runoff from roadways, ditches, 
and stormwater conveyance facilities.  This 
should include the development of schedules for 
catch basin cleanouts and seasonal street 
sweeping. [PV] 

 Provide training for County and Town highway departments in BMPs for roadways, ditches, 
and stormwater conveyance facilities.  [PV] 

 Ensure that the NYSDOT is an involved stakeholder during implementation of the 
Chautauqua Lake Watershed Management Plan. 

 Build on the geographic information systems (GIS) analyses conducted in this watershed 
management plan by performing a prioritization study of unpaved roadways, ditches, and 
stormwater conveyance facilities.   Specific factors to be incorporated in the prioritization 
should include the location of unpaved roadway, ditches, and stormwater conveyance 
facilities with respect to the tributary streams; relative pollutant loading; severity of 
existing erosion and deposition; and existing capital program plans.  The purpose of this 
study should be to prioritize individual roadways and ditches so that funding can be 
targeted to the lowest performing facilities.  This program could be modeled after the 
Pennsylvania Dirt & Gravel Roads Pollution Prevention Program  
(www.dirtandgravel.psu.edu/resources/dgrp_documents/dgrp_documents.html).  [PV, PT] 

 Rock-lined ditches and check-

dams are a cost-effective 

technique for reducing runoff 

from roads and ditches 

http://www.dirtandgravel.psu.edu/resources/dgrp_documents/dgrp_documents.html
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 Develop a funding mechanism within existing County and Town Road/Highway budgets (in 
addition to the County bed tax) for implementing capital projects designed to remediate the 
highest priority facilities.  This funding mechanism would be further supplemented with 
outside water quality grant monies.  [PV, R] 

 Use site plan review to evaluate the impact of stormwater runoff from private lands into 
municipal road ditches. [PV] 

 Retrofit existing road drainage systems to reduce impacts on lake and stream water quality 
using a combination of Federal Highway funds and local funds.  A list of potential sources is 
provided in Section 11.  [PV, R] 

 Retrofit road rights-of-ways (e.g., I-86 median) with green infrastructure (e.g., rain gardens, 
constructed wetlands) to reduce roadway impacts on lake and stream water quality using a 
combination of Federal Highway funds and local funds.  This should be accomplished, where 
applicable, through the NYSDOT Environmental Initiative.  One of the aspects of this 
initiative is to improve water quality by retrofiting existing highway drainage systems with 
created wetland and stormwater management structures, bioengineered streambanks, and 
specialized water quality inlet structures.  [PV, R] 

 

4.9 Floodplain and Wetland Management 
 
4.9.1 Introduction 
 
Floodplain management is the adoption and implementation of a program that provides corrective 
and preventative measures for reducing flood damage.18  While these programs can take a variety 
of forms, typical measures include requirements for zoning, subdivision or building, and special-
purpose floodplain ordinances.  By adopting and enforcing these measures, communities make 
flood insurance available to local homeowners and business owners.   
 
According to FEMA’s Community Status Book, all of 
the communities located partially or entirely within 
the Chautauqua Lake watershed are enrolled in the 
National Flood Insurance Program (NFIP).  
Additionally, all watershed communities enrolled in 
the NFIP have adopted zoning codes in the form of 
floodplain overlay districts to assure compliance with 
NFIP requirements.  Most all of the original Flood 
Insurance Rate Maps in these communities, however, 
were prepared in the mid-1980s and thus do not 
accurately reflect the flood conditions present in the 
watershed. Proper floodplain management is 
important to prevent the unnecessary loss of or 
damage to person and property (see Sections 3.1.5 
and 7.5.9 for additional information). 
 
The purpose of wetland management is to protect and/or restore natural wetlands and provide for 
those wetland functions that can improve water quality.  Wetlands provide a number of ecosystem 
services that contribute to water quality, such as filtering out pollutant- and sediment-laden run-off 
prior to it entering streams, providing valuable flood protection, acting as storage basins and 
reducing the amount of downstream flow. 
 

 

In terms of water quality and 

watershed management, 

floodplains and wetlands provide a 

number of communal benefits and 

can be far more effective than 

many man-made structures in 

reducing downstream flood peaks. 
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4.9.2 Objectives 
 
The following objectives have been identified for the Floodplain Management category: 
 

 To increase the coverage and improve the accuracy of flood mapping within the Chautauqua 
Lake watershed. This objective addresses goals 2, 3 and 6 from Section 1.5 of this watershed 
management plan. 

 To utilize the NFIP and the NYSDEC Model Local Law for Flood Damage Reduction to 
improve the preservation of riparian and lakefront corridors, while also reducing damage to 
private property and public facilities from flooding. This objective addresses goals 2, 3 and 
6 from Section 1.5. 

 To protect and enhance floodplain and wetland functions and benefits within the 
Chautauqua Lake watershed. This objective addresses goals 2, 3 and 6 of this watershed 
management plan. 

 
4.9.3 Recommended Strategies 
 
To increase the capacity of local municipalities to effectively manage floodplains and reduce the 
impacts associated with floodplain development, the following recommended strategies were 
developed: 
 

 Request that FEMA/NYSDEC restart their program to provide new DFIRMs for Chautauqua 
County, which may result in additional floodplains being identified.  The DFIRMs should 
cover:  [PV, PT, R] 

o Coastal flooding along the entire Chautauqua Lake shoreline. 

o Detailed or Limited Detailed studies on the downstream portions of major 
tributaries to the Lake, corresponding to the subwatersheds evaluated in the 
watershed management plan.   

o Approximate studies on the upstream portions of major tributaries to the Lake, 
corresponding to the subwatersheds evaluated in the watershed management plan.  

New DFIRM 

Example from 

the Village of 

Schoharie 
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 Use newly delineated floodplains to better regulate development in some floodplains, in 
accordance with NFIP regulations (NFIP regulations are minimum guidelines; communities 
should choose to apply more stringent regulations to floodplain development).  This should 
include the prohibition of clearing, excavating, and developing environmentally sensitive 
floodplain areas, which can result in less severe flooding events downstream. [PV, PT, R]  

 Use newly delineated 100-year floodplains to preserve some of the most sensitive existing 
riparian corridors and wetlands by prohibiting development in those areas.  [PV, PT] 

 For those watershed municipalities that do not require it, a floodplain development permit 
should be required for any new development in the watershed.  To provide uniformity 
between communities, the County should develop a recommended floodplain development 
permit form that would ensure that requirements of the NFIP would be consistently 
followed by all municipalities within the County. [PV, PT] 

 Provide training to the local floodplain administrators (typically code enforcement officers) 
in the NFIP and the responsibilities of local floodplain administrators. [PV, PT, R] 

 All watershed municipalities should evaluate the No Adverse Impacts (NAI) Floodplains 
Strategy for inclusion into their existing regulatory structure.  This strategy requires that 
proposed developments take into consideration their impacts on increased flood stages, 
flood velocity, flood flows or the increased potential for sediment and erosion within the 
watershed.  The goal is to ensure that actions in one community do not adversely affect the 
flood risks for other communities unless the proper mitigation is identified.  This would be 
accomplished through the zoning and subdivision process. [PV, PT] 

 All lakeshore communities should continue to enforce a more stringent lakeshore zoning 
regulation to prohibit any building construction within 50 feet of the lateral limits of the 
100-year floodplain of Chautauqua Lake (stillwater elevation of 1,310.5 feet).  [PV, PT] 

 All communities should adopt the most recent NYSDEC Model Local Law for Flood Damage 
Reduction (see Section 18). [PV, PT] 

 Watershed municipalities and not-for-profit organizations should restore, enhance, or 
expand existing and historic wetlands throughout the watershed.  [PV, PT, R] 

 Floodplain development can increase the base-flood elevation 
Source: New York State Stormwater Management Design Manual 
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4.10 Development, Infrastructure, and Stormwater Management;  
 
4.10.1 Introduction 
 

As precipitation falls over naturally vegetated areas, most of the water infiltrates slowly into the 
ground, with only a small percentage flowing overland as runoff.  The infiltrating water is cleansed 
as it percolates down through the soil, while runoff is slowed by natural vegetation resulting in the 
settling of particles and sediment.  In both situations, natural biologic processes remove pollutants 
and sediments from the water before it makes its way to nearby waterbodies.  Development often 
results in a significant change to these natural conditions.  By replacing natural vegetation with 
impervious surfaces (e.g., roads, buildings, sidewalks), development can alter runoff patterns, 
causing accelerated erosion to occur downstream of a development.  This increased runoff often 
takes up pollutants from roads and parking areas and deposits them into downstream wetland 
areas, streams, lakes, and rivers, significantly decreasing the quality of these water bodies.  Given 
these impacts, it is apparent that water quality must be addressed during all phases of development 
(pre-construction, during construction, and post-construction). 
 
The regulatory tool used in 
New York State for assuring 
that development projects 
neither significantly change 
stormwater runoff patterns 
nor significantly increase 
pollutant loadings is the 
NYSDEC SPDES General 
Permit for Stormwater 
Discharges from 
Construction Activity 
(Permit No GP-0-10-001). 
Requirements for this 
coverage include the 
development of an Erosion 
and Sediment Control Plan 
(E&SCP) and a Stormwater 
Pollution Prevention Plan 
(SWPPP).   This regulation 
applies only to projects that 
disturb greater than one 
acre of land area. 
 
Unfortunately, it has been identified by Chautauqua County and the Chautauqua Lake Management 
Commission that a major regulatory deficiency in the Chautauqua Lake watershed is the lack of 
NYSDEC SPDES General Permit for Stormwater Discharges from Construction Activity enforcement, 
and the lack of communication/coordination between the NYSDEC and local governments as it 
relates to compliance with this permit. Continued inconsistent compliance with the SPDES General 
Permit is a serious threat to the Chautauqua Lake watershed.  Additionally, the lack of MS4s in the 
watershed provides no means to regulate separate storm sewer systems and their impacts on 
water quality. 
 
 
 

 
Rooftops, roads, parking lots, driveways and other impervious 

surfaces no longer allow rainfall to soak into the ground, thus 

increasing runoff 

Source: New York State Stormwater Management Design Manual 
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4.10.2 Objectives 
 
The following objectives have been identified for the Development, Infrastructure, & Stormwater 
Management category: 
 

 Reduce peak stream flows and time of concentration by increasing infiltration and 
detention of stormwater. This objective addresses goals 1 and 2 from Section 1.5. 

 Reduce inputs of nutrients, sediments, and other contaminants into streams via 
stormwater. This objective addresses goals 1 and 2 of this watershed management plan. 

 Significantly improve the effectiveness of stormwater management practices covered under 
the SPDES General Permit for Stormwater Discharges from Construction Activity (Permit No. 
GP-0-08-001). This objective addresses goals 1, 2 and 6 of this watershed management plan. 

 Meet future Chautauqua Lake TMDL load allocations for nonpoint sources through 
improved stormwater management procedures and practices, as well as the retrofitting of 
existing stormwater facilities. This objective addresses goals 1, 2 and 6 from Section 1.5. 

 
4.10.3 Recommended Strategies 
 
Development is a necessary component of any healthy community, bringing jobs, increased access 
to goods and services, and tax revenue. The purpose of the recommendations provided below is not 
to prohibit development in the Chautauqua Lake watershed, but to reduce the impacts to water 
quality associated with development activities.  These recommendations include: 
 

 Watershed municipalities should work with the SWCD, the Chautauqua County Department 
of Planning and Economic Development, and the Watershed Coordinator to develop and 
implement a stormwater, sedimentation, and erosion control ordinance that is consistent 
with the New York State Stormwater Management Design Manual and the New York 
Standards and Specifications for Erosion and Sediment Control.  This ordinance should 
specifically address those proposed developments that disturb less than 1 acre of land.  [PV] 

The purpose of the New York State Stormwater 

Management Design Manual is to provide 

standards for the design of the Stormwater 

Management Practices (SMPs) to protect the 

waters of the State of New York from the adverse 

impacts of urban stormwater runoff.  Some of the 

information provided in the manual includes: 

 The permitting process for stormwater 

management facilities; 

 Sizing criteria and design calculations;  

 Performance criteria and design 

guidelines for acceptable SMPs; 

 Guidance for selecting the most 

appropriate SMP; and  

 SMP design examples. 
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 Watershed municipalities should work with the SWCD, the Chautauqua County Department 
of Planning and Economic Development, and the Watershed Coordinator to develop and 
implement an ordinance regulating development on steep slopes.  This ordinance could 
require the use of measures designed to prevent/reduce runoff and erosion on all 
development sites with slopes greater than a predetermined threshold (it would be up to 
the developer to determine whether their site met the threshold thus required the 
measures).  A second option would be to designate a steep slope overlay zone that would 
require all development within that zone to implement measures designed to 
prevent/reduce runoff and erosion.  This steep slope ordinance could be included as part of 
the stormwater, sedimentation, and erosion control ordinance recommended above, or it 
could be created as a stand-alone ordinance. 

 Develop and submit to the U.S. Environmental Protection Agency proposals for stormwater 
redevelopment and stormwater demonstration projects.   For example, the City of Portland 
(Oregon) used EPA funding to remove sections of pavement from an elementary school 
parking lot and replace them with bio-swales. Additionally, using grant monies from the 
EPA and National Fish and Wildlife Foundation ($1.46 million total), the Susquehanna River 
Basin Commission was able to test management solutions using five demonstration projects 
intended to remove nitrogen, phosphorus, sediment, as well as other pollutants, from storm 
runoff in the Paxton Creek watershed. [PV] 

 Utilize other available Federal, State, and local grants to fund capital projects to improve 
stormwater treatment by constructing new stormwater infrastructure or modifying existing 
stormwater infrastructure.  [PV] 

The purpose of the New York State Standards 

and Specifications for Erosion and Sediment 

Control manual is to provide minimum standards 

and specifications for minimizing erosion and 

sediment impacts from construction activity, 

including the use of soil, water, plants, and 

products to protect the quality of our 

environment.  Some of the information provided 

in the manual includes: 

 Erosion control planning and site 

management process; 

 Vegetative, bio-technical, and structural 

measures for erosion and sediment 

control;  

 Performance evaluations for temporary 

erosion and sediment control practices; 

and 

 Sample checklist for reviewing erosion 

and sediment control plans. 
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 Require interagency and intermunicipal 
communication on all stormwater permitting 
(NYSDEC and local community). For additional 
details see Planning Activities 
Recommendation 5.  [PV] 

 Provide more training to local developers, 
engineers, construction inspectors/code 
enforcement officiers on the existing 
stormwater regulatory programs and accepted 
stormwater BMPs to increase both compliance 
and enforcement.  [PV] 

 Encourage the use of green infrastructure such 
as green roofs, porous pavement, bio-
retention, rain barrels or cisterns, downspout 
diversions, rain gardens, soil reconditioning, 
native landscaping, and urban tree canopy 
expansion.  [PV] 

 Research the Stormwater Discharges From Municipal Separate Storm Sewer Systems (MS4) 
program and identify specific provisions that could assist the County in meeting the 
upcoming TMDL load allocations for nonpoint sources.  The MS4 program requires that 
operators must obtain a SPDES permit and develop a stormwater management program for 
a conveyance or system of conveyances that is:  [PV] 

o Owned by a state, city, town, village, or other public entity that discharges to waters 
of the U.S.;  

o Designed or used to collect or convey stormwater (including storm drains, pipes, 
ditches, etc.); 

o Not a combined sewer; and 

o Not part of a Publicly Owned Treatment Works (sewage treatment plant). 

 Conduct a geographic information system (GIS)-based inventory of stormwater facilities in 
the watershed.  This inventory will provide a valuable management tool for the operation, 
maintenance, and potential retrofitting of stormwater management facilities.    This 
inventory should at least include storm sewer systems (i.e., culvert location, size, type, age), 
natural and man-made drainage features (i.e., watercourses, ditches), drainage patterns and 
connectivity, structural controls (i.e., retention/detention ponds, discharge structures), 
drainage easements, functional landscapes (e.g., riparian zones, floodplains), and land use 
information.  [PV] 

 Support State and County efforts to implement appropriate programs and laws regulating 
the sale and use of cleaning products containing phosphorus and discouraging their use 
through effective educational and training programs for retailers, service providers and 
consumers (www.planningchautauqua.com/?q=watershed/Phosphorus_Law.htm). [PV] 

 
 
 
 
 
 

 WRONG!  An example of 

ineffective erosion control practice 

– silt fencing should be buried to a 

depth of about 8 inches. Also, silt 

fencing is not intended for use in 

drainage ways. 

http://www.planningchautauqua.com/?q=watershed/Phosphorus_Law.htm
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4.11 Invasive Species/Excessive Populations of Native Species 
 
4.11.1 Introduction 
 
According to the USEPA, invasive species negatively 
affect agriculture, rangeland, forests, people's homes 
and yards, human and animal health, food supplies, 
fishing and boating, outdoor recreation, and many other 
areas, with total damages in the United States estimated 
to be as high as $138 billion per year.19  In terms of 
water quality, invasive species can affect bank stability, 
as well as the volume of runoff and its associated 
pollutant loads (e.g., streambank plants, such as Japanese knotweed, may affect bank stability and 
erosion rates, while terrestrial animals, such as the emerald ash borer, may affect density of trees, 
thereby affecting watershed processes). 
 
Given these impacts, it is becoming increasingly important that watershed managers are 
knowledgeable of both the terrestrial and aquatic invasive species affecting their watershed so that 
the appropriate management strategies can be developed.  Specific to the Chautauqua Lake 
watershed, a large number of invasive species are spreading in the Northeastern U.S. and could 
become established in the drainage. Several of these have large effects on both terrestrial systems 
(e.g., woolly adelgid Adelges tsugae, which has had a huge effect on Eastern hemlock), and aquatic 
systems (e.g., Hydrilla Hydrilla verticillata, which reaches very high densities).  In most cases, 
elimination of invasive species is essentially impossible once widely established, so that partial or 
local control and mitigation of effects are the primary options. For some plant species, species-
specific herbivores have been introduced and have had success in controlling their host in some 
cases. Over time, native herbivores may also start feeding on invasive species, reducing their 
impact.  
 
4.11.2 Objectives 
 
The following objectives have been identified for the Invasive Species/Excessive Populations of 
Native Species category: 
 

 Reduce effects of invasive species on native species and watershed processes. This objective 
addresses goals 2 and 3 of this watershed management plan (see Section 1.5). 

 Reduce the establishment of new species. This objective addresses goals 3 and 4 from 
Section 1.5. 

 Reduce dissemination of invasive species in the drainage to areas outside the drainage. This 
objective addresses goals 2 and 3 of this watershed management plan. 

 
4.11.3 Recommended Strategies 
 
The following recommended strategies were developed to manage the existing populations of 
Invasive Species/Excessive Populations of Native Species in the watershed and prevent the 
establishment of future populations; 
 

 Incorporate Japanese knotweed control in streambank projects that will remove and/or 
prevent this species from becoming established. [PV, PT] 

 

Invasive species cause more than 

$138 billion in total damages per 

year in the United States. 
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 Implement procedures for local control of specific 
species (e.g., giant hogweed, Japanese knotweed, 
garlic mustard).  Control programs can be 
accomplished using groups with relatively little 
training over short periods (e.g., service days for 
groups). These procedures should include: 

o Procedures for those species where control 
is feasible by hand cutting (e.g., vines, 
buckthorn). [PV] 

o Procedures for those species where control 
is feasible by herbicide due to the danger 
associated with handling them (e.g., 
Japanese knotweed, giant hogweed). [PV] 

 Continue to monitor for “new” invasive species that may make their way into the 
Chautauqua Lake watershed.  Monitoring can be accomplished using trained volunteers to 
conduct road surveys, trail surveys, or boat surveys. The County should also consider 
establishing a liaison to work closely with Western New York Partnership for Regional 
Invasive Species Management (PRISM). This should also include the reporting of 
observations or collections of new invasive species to national and state clearinghouses.  
The Darrin Freshwater Institute of Rensselaer Polytechnic Institute will confirm 
identifications of invasive aquatic plants; the Institute also maintains a herbarium and 
database of invasive plants.  Confirmed reports should be submitted to the USGS non-
indigenous aquatic species program via forms at http://nas.er.usgs.gov/SightingReport.asp.  
The USGS also provides information on invasive species through the NBII program 
(http://invasivespecies.nbii.gov/portal/server.pt); this site includes information on 
appropriate places to report observations.  [PV, PT] 

 Install educational signage and wash stations to prevent dispersal of SAV species (e.g.,  
Eurasian watermilfoil) from the Lake and introduction of new invasive species into the 
Lake. This could also include the development of a launch ranger program that would hire 
seasonal staff or volunteer monitors to conduct boat and trailer checks at boat launch sites. 
[PV] 

 Monitor the occurrence and status of exotic species, especially zebra mussel and Eurasian 
watermilfoil (both established in the lake) and emerald ash borer (reported from nearby 
areas). [PV] 

 Require the use of native seed mixtures to reduce colonization by invasive species following 
construction and restoration projects. [PV, PT, R] 

 Develop municipal law that fines boaters who fail to remove invasive species from boats 
prior to entering the lake. [PV, PT] 

 Develop education materials to disseminate to the general public regarding terrestrial and 
aquatic invasive species. [PV, PT] 

 See Section 4.6 (Submerged Aquatic Vegetation & Algae) for additional relevant 
recommendations. 

 
 
 
 

 

 

http://nas.er.usgs.gov/SightingReport.asp
http://invasivespecies.nbii.gov/portal/server.pt
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4.12 Planning and Land Use 
 

4.12.1 Introduction 
 
The type and intensity of land use strongly influences water quality, with more intensive human 
land activities typically resulting in poorer water quality.  Waterbodies characterized by poor water 
quality often require expensive treatments to ensure their continued usability, which, in turn, can 
result in local tax increases or reduction in services in order to meet these financial obligations.  A 
less expensive and more effective way to protect water quality is by preventing pollution in the first 
place.  This can be accomplished through the development and careful implementation of planning 
and land use practices that, combined with a commitment to protect water quality, can balance the 
need for economic development with environmental protection. 
 
While there exist numerous state and federal programs that address water quality, it is the 
responsibility of local municipalities to ensure the protection of local water supplies and other 
important water resources.  As such, the strategies and recommendations provided in this section 
address how water quality objectives can be incorporated into local planning and land use practices 
in Chautauqua Lake watershed municipalities. 
 
 
4.12.2 Objectives 
 
The following objectives were identified for the Planning & Land Use category: 
 

 Align local planning and land use practices to minimize the water quality impacts of existing 
and future development in the Chautauqua Lake watershed. This objective addresses goals 
1 and 6 from Section 1.5 of this watershed management plan. 

 Incorporate BMPs for improved water quality into local land use ordinances and decision-
making. This objective addresses goals 1 and 6 of this watershed management plan (see 
Section 1.5). 

 All watershed municipalities should have site plan review, zoning, design standards, and a 
comprehensive plan that consider and address water quality issues. This objective 
addresses goals 1 and 6 from Section 1.5. 

 Increase the amount of forested land and wetlands to achieve at least 70 percent forest 
cover.  Watersheds with at least 70 percent forest cover generally provide for high quality 
water. This objective addresses goals 1, 2 and 3 of this watershed management plan. 

 
4.12.3 Recommended Strategies 
 
To address the impacts that planning and land use can have on water quality, recommended 
strategies were grouped into four separate, but related, categories – zoning, site plan review, 
additional ordinances, and planning activities.   
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Zoning Recommended Strategies 

 
 Add language to the Purpose and Objectives 

section of all municipal zoning ordinances 
concerning environmental objectives, especially 
concerning the restoration and protection of 
surface and ground water resources. [PV, PT, R] 

 Add total impervious surface area to the 
definitions section of all watershed zoning 
ordinances.  This definition should encompass 
all impervious surfaces located on a particular 
plot of land, including, but not limited to 
structures (primary, accessory, and/or storage), 
sidewalks, driveways, and patios.  This term can 
replace the following terms – building area and 
lot coverage (see Recommendation 5a).  [PV] 

 Add shorelines to the definitions section of all 
zoning ordinances in the watershed.  This 
definition should include the shorelines of lakes, 
streams, creeks, ponds, wetlands, and other 
waterbodies.  [PV] 

 Where missing, add the following terms to the definitions section of all municipal zoning 
ordinances – accessory structure or use and storage structure.  Other definitions should be 
added as necessary to implement water quality measures. [PV] 

 Add Chautauqua Lake Water Quality Restoration 
and Protection Overlay (LWQO) section to all 
watershed zoning ordinances.  This overlay 
district should be located along all waterbody 
shorelines in a given municipality (see shoreline 
definition above).  Each municipality should 
identify their own appropriate boundaries during 
a zoning update process.  Include in the LWQO 
provisions for consistent shoreline building and 
site improvement rules throughout the watershed.  
These provisions should include the following: 

o Developing standards for total impervious 
surface areas.   For example, the Town of 
Mashpee (MA) prohibits the creation of 
impervious surfaces greater than 15 
percent or 2,500 square feet of any lot, 
whichever is greater, unless a system of 
storm water management and artificial 
recharge of precipitation is developed. [PV] 

o Developing guidelines for a naturally vegetated (preserved or planted) water 
quality buffer adjacent to all shorelines.  Provisions should also be included that 
require the planting of a buffer when improvements to an existing lakefront or 
shoreline property or structure are proposed, and where such a buffer does not 
exist.  Buffers, in this context, are not necessarily forested.  Many native plants and 

 All of these features are 

considered impervious 

surfaces 

 A shoreline buffer example 

that still provides for scenic 

views 
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wildflowers have deep roots that will stabilize the soil, take up nutrients, provide a 
visually aesthetic display, and preserve scenic views.  These guidelines should also 
address the differences between vegetated buffers in steeply sloped areas and those 
areas characterized by relatively flat terrain. [PV, PT, R] 

o Continuing to allow accessory structures of limited size by right if more than 50 feet 
from shorelines and by special use permit if less than 50 feet from the shoreline. No 
new or replacement accessory structure should be permitted for placement within 
25 feet of the shoreline, however, and the square footage of all accessory structures 
should count toward the total impervious surface area percentage allowed on a 
shoreline lot. [PV] 

o Developing requirements for environmental site improvements (e.g.; a shoreline 
water quality buffer) when existing structures and sites are proposed for 
improvement or expansion past predetermined thresholds. For example, 
environmental site improvements could be required whenever building 
improvements or expansions occur or only when total impervious surface 
limitations are exceeded. [PV, R] 

o Including provisions that address all other improvement standards typically 
addressed by lakefront/shoreline regulations used by municipalities around 
Chautauqua Lake. Most of these provisions can be drawn from one or more of the 
current zoning ordinances already being employed locally. [PV, PT, R] 

 Where not currently permitted, watershed municipalities should amend the zoning 
ordinance to allow cluster development and PUDs.  Where currently permitted, 
municipalities should continue to administer these provisions in accordance with the 
minimum acreage and density standards that they have determined are appropriate for 
their community. All cluster development and PUD provisions should include the following 
provisions: 

o Cluster development and PUD’s should be designed to support environmental 
objectives such as natural area preservation and stormwater absorption. [PV, PT] 

o Naturally vegetated common open space should be placed in lake or stream side 
areas of the property to buffer the developed areas of the property from these 
natural water features. [PV, PT] 

 The cluster development approach results in the same number of 

lots and an increase in the amount of open space 
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 Watershed municipalities should 
evaluate their capacity to develop and 
properly administer an incentive 
zoning program to achieve the goals 
identified in this plan.  The purpose of 
incentive zoning as it relates to water 
quality is to provide a reward-based 
system that encourages development 
that meets the goals established in a 
watershed management plan.  
Typically, a base level of prescriptive 
limitations on development is 
established, as well as a list of incentive 
criteria.  A reward scale connected to 
the incentive criteria provides an 
enticement for developers to 
incorporate the desired environmental 
improvements (e.g., water quality buffers, rain gardens, green infrastructure, reduced 
impervious surfaces) into their projects.  Rewards for incorporating these improvements 
can include density bonuses, increased floor-area-ratio allowances, or fast-tracked permit 
approvals. While incentive zoning allows for a high degree of flexibility, it can be complex to 
administer.  [PV, PT] 

 For those municipalities that allow shared shoreline access for new development, the 
zoning ordinance should be amended to prohibit parking within 50-feet of the shoreline for 
both aesthetic and environmental reasons.  Exceptions could be granted where 
environmental site improvements are made to reduce the overall impact to water quality or 
for handicap accessible parking. [PV] 

 
Site Plan Review Recommended Strategies 

 
 Watershed municipalities should amend their zoning ordinance to include a detailed list of 

design elements that should be included as part of an acceptable site plan submittal.  In 
addition to the standard elements (e.g.; setbacks, location of accessory structures), design 
elements addressing the proposed development’s impact on water resources and quality 
(e.g., stormwater management plans, soil erosion/sediment control plans, impervious 
surface coverage, development on steep slopes, wetland protection) should also be 
included.  There are several model ordinances available for municipal administration of 
these development controls in New York State, including model floodplain, sewer, and 
stormwater management ordinances. Examples of these model ordinances can be found in 
Section 18. [PV, PT] 

 Watershed municipalities should incorporate the value that ecosystem services provide to 
their community into the site plan review process.  Ecosystem services are the processes by 
which the environment produces resources that we often take for granted such as clean 
water, flood protection, timber, and habitat for fisheries, and pollination of native and 
agricultural plants. [PV, PT, R] 

 Watershed municipalities should include the following programmatic elements in their site 
plan review procedures:  

 Municipalities could use incentive zoning 

to promote the use of green 

infrastructure for stormwater 

management 
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o Clearly identify the individual, staff, or consultant responsible for each site plan 
review element and ensure that there is periodic feedback between the plan review 
staff and inspection staff to make sure that what is approved on the plans is actually 
installed and working in the field.  [PV] 

o Where local capacity is lacking or training cannot be provided, utilize Chautauqua 
County Soil and Water Conservation District for site plan review and other technical 
expertise.  [PV] 

o Track all plans submitted for review, including site plan specifics (e.g.; the size of the 
site, whether it has a state- or EPA-issued NPDES construction permit, the review 
status of the stormwater site plan, other state and federal environmental permits). 
The system ideally also should track information on inspection and enforcement 
actions related to that site and identify the construction site operator. [PV] 

o Provide training to plan review staff on local, state, and federal stormwater and 
other environmental regulatory requirements (e.g.; National Flood Insurance 
Program, wetlands).  [PV] 

o For additional recommendations, see the USEPA Construction Phase Plan Review 
internet site.  

 Watershed municipalities should consider requiring site plan review for all new residential 
development.  Water quality criteria to evaluate in this review should it be incorporated 
into the zoning ordinance include the amount of impervious surfaces, the location and 
suitability of on-site septic systems, the preservation/creation of riparian buffers, the 
impact of the development on stormwater runoff, and other relevant design criteria as 
noted above. 

 

Additional Ordinance Recommended Strategies 

 
 Each municipality’s supplemental regulations for junk yards, junked vehicles, and mining 

operations should be amended to include environmental standards concerning water 
quality issues. This should include minimum distances to shorelines, as well as stormwater 
and erosion control requirements. [PV, PT] 

 Watershed municipalities should work with the Chautauqua County Soil & Water 
Conservation District, the Chautauqua County Department of Planning and Economic 
Development, and the Watershed Coordinator to develop and implement a stormwater, 
sedimentation, and erosion control ordinance that is consistent with the NYSDEC 
framework.  This ordinance should specifically address those proposed developments that 
disturb less than 1 acre.  [PV] 

 Watershed municipalities should work with the SWCD, the Chautauqua County Department 
of Planning and Economic Development, and the Watershed Coordinator to develop and 
implement an ordinance regulating development on steep slopes.  See Section 4.10.3 for 
additional details. 

 Watershed municipalities should adopt ordinances that protect smaller wetlands not 
currently protected by the State of New York.  Additionally, each municipality should add its 
own special building and impervious surface setback requirements from these smaller 
wetlands.  [PV, PT] 

 Each municipality should adopt the NYSDEC’s Model Local Law for Flood Damage Reduction 
(see Section 18).  Additionally, non-conforming structures that may become damaged 50 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=specific&bmp=116
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percent or more, or improved by 50 percent or more of their value should be required to 
rebuild in accordance with the current floodplain regulations, as well as other municipal 
standards recommended for adoption in this evaluation. [PV, PT] 

 Where not already in place, watershed municipalities should work with the Chautauqua 
County Health Department to develop and implement wellhead protection programs.  [PV] 

 Watershed municipalities should adopt pet waste control ordinances (i.e., pooper-scooper 
laws) that require pet wastes be scooped and flushed or buried away from water bodies. 

 

Planning Activities Recommended Strategies 

 
 Identifying important natural resources and setting protection priorities provides a 

framework within which the impacts of proposed or existing development can be evaluated. 
As such, local municipalities and the County should incorporate the data and findings of the 
Chautauqua Lake Watershed Management Plan into their comprehensive planning efforts. 
[PV, PT, R] 

 Work with local landowners, the Chautauqua 
Watershed Conservancy, Chautauqua 
County, and watershed municipalities to 
develop a program for acquiring 
conservation easements on environmentally 
sensitive lands (or fee simple acquisition 
where easements are not feasible).  This 
program should prioritize lands for 
acquisition based on whether a given 
property contains certain features, such as 
undeveloped lakeshore areas, headwater 
forests, riparian areas, non-NYSDEC 
wetlands, floodplains, protected species 
habitat, or other unique natural or scenic 
areas.  [PT] 

 Work with the Chautauqua County Farm Bureau and other relevant organizations to lobby 
for reduced assessments so that agricultural lands, forested lands, and other 
environmentally sensitive lands can be preserved.  As property assessments rise 
throughout the watershed, it is becoming increasingly difficult to maintain forests and 
farms in their current state.  As more open space is converted to development, problems 
with runoff will continue to exacerbate.  [PT] 

 Ensure the Watershed Coordinator and the SWCD is aware of all construction projects 
requiring stormwater pollution prevention plans and sediment and erosion control plans, 
as well as SPDES projects and permits within the County.  This should incorporate the 
following elements:  [PV] 

o All projects that require County approval must provide copies of SPDES permits, 
stormwater pollution prevention plans, and sediment and erosion control plans.  
This should be provided for in Site Plan Review provisions and assign enforcement 
activities to local code enforcement officers (only code inspectors have right to 
access property).  [PV] 

o Ensure that code inspectors are adequately funded.  [PV] 

 Forest land protected by the 

Chautauqua Watershed 

Conservancy 
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o Educate local code enforcement officers on the SPDES program and erosion control 
techniques.  [PV] 

 Watershed municipalities should enact, where appropriate, large lot zoning requirements 
that would allow maximum residential densities of 1 unit per 20 acres in areas 
characterized by agriculture and open space.20  The purpose of zoning for such large lot 
sizes is to stabilize the agricultural land base by keeping large tracts of land relatively free 
of non-farm development and to preserve open space (it should be noted that lot sizes 
exceeding 20 acres are much more effective at preventing sprawling development patterns 
than are lot sizes ranging from 1 to 5 acres).  This can also reduce potential conflicts 
between farmers and their non-farming neighbors and help to maintain a critical mass of 
agricultural land and ensure that both agriculture and the local industries that sustain them 
remain viable. These requirements could be applied to distinct zoning districts or created as 
an overlay zone (Overlay zones build on the underlying zoning by establishing additional or 
stricter standards and criteria; the standards of the overlay zone apply in addition to those 
of the underlying zoning district).  [PV, PT] 

 Leverage existing planning efforts (e.g., Chautauqua Lake Local Waterfront Revitalization 
Program, Chautauqua County Comprehensive Plan) to accomplish the goals set forth in the 
Chautauqua Lake Watershed Management Plan.  [PV, PT, R] 

 Chautauqua County should develop an incentive program to encourage individual property 
owners to build and maintain source control stormwater management on their properties 
similar to the RainScapes Program implemented by the Montgomery County Department of 
Environmental Protection (Maryland).  Source controls are tools used to treat rainwater as 
close to the place that it falls upon (e.g.; rain gardens, rain barrels, permeable pavers).  The 
program would offer financial incentives to homeowners and property owners to reduce 
stormwater runoff from yards, roofs, parking areas, and other impervious surfaces. To fund 
this program, Chautauqua County should implement a per parcel fee to property owners, 
regardless of a parcel’s valuation.  This fee could be based on parcel size or the amount of 
impervious surface area on a given parcel.  [PV] 
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5 Subwatershed Recommended Strategies & Implementation 
 
5.1 Introduction  
 
The following section identifies recommended strategies that are of the highest priority to each 
subwatershed and are based on an understanding of the key issues facing each subwatershed. The 
discussion of each subwatershed begins with a list of the issues affecting water quality in that 
specific drainage basin, followed by a table providing the recommendations and best management 
practices (BMPs) identified as being most appropriate for addressing those issues.   Each table also 
identifies the overall priority of each recommendation in that subwatershed, those parties 
responsible for implementation, measurable targets for each recommendation, the approximate 
cost of implementation (note that every effort has been made to provide accurate costs for 2010), 
and any sections of this document relevant to each recommendation.    The following abbreviations 
were used to identify those parties responsible for implementation: 
 

 CC – Chautauqua County 
 CLMC – Chautauqua Lake Management Commission and other member organizations  
 CWC – Chautauqua Watershed Conservancy 
 CCE – Cornell Cooperative Extension 
 LO – Landowner 
 MU – Local municipalities 
 NRCS – USDA Natural Resources Conservation Service 
 SWCD – Chautauqua County Soil & Water Conservation District 
 WNYCMA – Western New York Cropland Management Association 

 
In addition to the recommendations provided in the sections below, many, if not all of the 
watershed-wide recommended strategies discussed in Section 4 also apply to these subwatersheds.  
The last column for each subwatershed provides the portion of Section 4 relevant to each 
recommendation.  Prioritize recommendations for land use controls and other regulatory tools at 
the municipal level can be found in Section 6.   
 
The recommendations identified below focus on the key issues facing each subwatershed and are 
not intended to provide a comprehensive list of everything that could be done.  These 
recommendations were prioritized within each subwatershed based on the level of impact of a 
given key issue (e.g.; limiting nutrient runoff from developed lands is more important in the South 
Basin subwatershed than is limiting nutrient runoff from croplands).   
 
This is not meant to imply that other recommendations or BMPs cannot be used, but that those 
listed below serve to remediate some of the higher priority issues at the subwatershed level.  For 
example, little cropland exists in the Bemus Creek subwatershed and thus does not contribute a 
significant portion of the total watershed loadings.  However, this does not preclude landowners 
that operate croplands from implementing BMPs to reduce erosion.   Finally, to identify how limited 
resources should be allocated among the various subwatersheds and recommendations, the highest 
priority recommendations for each subwatershed were organized according to the level of concern 
identified for each subwatershed in Section 3.3. 
 

5.2 High Priority Recommendations  
 
Table 5-1 (below) provides an overview of those recommendations that are of highest priority for 
both the Chautauqua Lake watershed as a whole, as well as for each subwatershed.  This summary 
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table was generated according to those high priority recommendations provided for each 
subwatershed in the sections that follow and is organized by the level of concern for each 
subwatershed (see Section 3.3).    
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Table 5-1.  High Priority Recommendations for Subwatersheds of the Chautauqua Lake Watershed 

Recommendations 

Subwatersheds with Major Concerns Subwatersheds with Moderate Concerns Subwatersheds with Minor Concerns 

Mud Creek 

Subwatershed  

(70.5) 

South Basin 

Periphery 

Subwatershed  

(67.0) 

North Basin 

Periphery 

Subwatershed 

(66.0) 

Big Inlet 

Subwatershed 

(65.0) 

Prendergast 

Creek 

Subwatershed 

(59.5) 

Unnamed 

Stream 

Subwatershed 

(58.0) 

Goose Creek 

Subwatershed 

(54.5) 

Ball Creek 

Subwatershed 

(50.0) 

Maple Springs 

Creek 

Subwatershed 

(46.0) 

Dewittville 

Creek 

Subwatershed 

(45.5) 

Little Inlet 

Subwatershed 

(42.5) 

Bemus Creek 

Subwatershed 

(40.5) 

Dutch Hollow 

Creek 

Subwatershed 

(36.5) 

Clear Creek 

Subwatershed 

(33.5) 

Use diversion ditches to intercept runoff water and reduce soil 
erosion on cultivated steep slopes, where appropriate. 

X   X X X X X X X     

Implement strip cropping on croplands where slopes range 
between 2 and 10 percent. 

X   X X X X X X X     

Use cover crops during the off-season on a consistent basis, 
where appropriate. 

X   X X X X X X X     

Implement no-till crop production where practicable. X   X X X X X X X     

Install fences to keep livestock from streams and associated 
riparian buffers where not already in place. 

    X X X  X    X  

Develop and implement prescribed grazing plans for livestock 
farms where not already in place. 

    X X   X    X  

Develop and implement Comprehensive Nutrient Management 
Plans where not already in place. 

    X X   X    X  

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible lands.  This 
should be accomplished using BMPs to be based on in-field 
conditions. 

 X X    X    X X  X 

Protect/preserve/restore natural streambank buffers to at 
least 50 feet on either side of a stream.   

X X X X X X X X X X     

Where natural streambank buffers are not possible, install 
vegetative filter strips which extend at least 50 feet on each 
side of the stream. 

X   X X X X X X X     

For new and existing development with lakeshore frontage, a 
buffer strip of native vegetation (e.g., wild flowers, shrubs, or 
trees) should be planted between the maintained lawn and the 
shoreline. 

X X X            

New development should preserve natural landscape features, 
such as forests, drainage patterns, and native vegetation.  
Efforts should also be made to preserve the remaining natural 
shoreline. 

X X X            

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, bioswales, 
infiltration trenches, and other Low Impact Development 
(LID) strategies. 

X X X            

Limit the extension of municipal sewer and water lines into 
new areas until capacity in existing areas is maximized. 

 X X            

Use zoning regulations to focus development in already 
developed locations (i.e., nodes). 

 X X            

Use stone check-dams to stabilize ditches and reduce velocity, 
erosion, and run-off.  Priority should be given to unpaved 
roads. 

           X   

Where ditches are vegetated, do not remove vegetation.  If 
removed, replace with stone check-dams or hydroseed. 

           X   

When conducting road repairs, upgrades, or other related 
activities, incorporate infiltration trenches, bioswales, and 
other best management practices to reduce runoff. 

           X   
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5.3 Subwatersheds with Major Concerns  
 
Below is a summary of the key factors influencing water quality for each Subwatershed with Major 
Concerns.  The identification of these factors was based on the results of the subwatershed analysis 
(see Sections 3.3 and 15) and the AVGWLF model (see Sections 7.5.6 and 9), which identified total 
subwatershed loadings by source.   
 
5.3.1 Mud Creek Subwatershed (70.5) 
 
The Mud Creek subwatershed is classified as a subwatershed with Major Concerns. The primary 
issues in the Mud Creek subwatershed affecting water quality include the following, in order of 
priority: 
 
1. This subwatershed is responsible for 

almost 4 percent of the total phosphorus 
load discharged into Chautauqua Lake but 
only covers 3 percent of the total land 
area: 

a. Forty percent of this load results 
from croplands. In terms of total 
phosphorus per acre, croplands 
discharge 0.271 kilograms per acre 
per year. 

b. Twenty-four percent of this load 
results from the combination of 
low and high intensity 
development.  In terms of total 
phosphorus per acre, high-intensity 
development discharges 0.363 
kilograms per acre per year and 
low-intensity development 
discharges 0.153 kilograms per 
acre per year. 

c. Thirty-one percent of this load 
results from hay/pasture lands. In 
terms of total phosphorus per acre, 
hay/pasture lands discharge 0.066 
kilograms per acre per year. 

2. This subwatershed is responsible for almost 4 percent of the total nitrogen load discharged 
into Chautauqua Lake but only covers 3 percent of the total land area: 

a. Thirty-four percent of this load results from croplands. In terms of total nitrogen per 
acre, croplands discharge 1.70 kilograms per acre per year. 

b. Twenty-six percent of this load results from the combination of low- and high-intensity 
development. In terms of total nitrogen per acre, high-intensity development discharges 
3.34 kilograms per acre per year and low-intensity development discharges 1.05 
kilograms per acre per year. 

c. Thirty percent of this load results from hay/pasture lands. In terms of total nitrogen per 
acre, hay/pasture lands discharge 0.47 kilograms per acre per year. 

 Location of the Mud Creek 

subwatershed 
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3. This subwatershed is responsible for almost 4 percent of the total sediment load discharged 
into Chautauqua Lake but only covers 3 percent of the total land area: 

a. Sixty percent of this load results from croplands.  

b. Twenty-one percent of this load results from hay/pasture lands.  

c. Approximately 40 percent of the riparian soils in this subwatershed are considered 
highly erodible; however, streambank erosion is responsible for only 11 percent of the 
total sediment load discharged by this subwatershed 

d. This subwatershed had the second largest amount of BEHI sampling locations classified 
as High, Very High, or Extreme. 

4. Only 46 percent of the riparian areas in this subwatershed are forested. 
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MUD CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% 
of cultivated 
steep slopes 

every 5 years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where 
practicable. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank 
buffers to at least 50 feet on either side of a stream.   

1a, 1b, 1c, 2a, 
2b, 2c, 3a, 3b, 

3c, 3d, 4 
High 

LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; 

buffer 1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 
50 feet on each side of the stream. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

New development should preserve natural 
landscape features, such as forests, drainage 
patterns, and native vegetation.   

1b, 2b, 4 High CC, MU, LO 

No net forest 
loss or net 
increase in 
impervious 

surface by 2020 

NA 
4.8, 4.9, 4.10, 

4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1b, 2b, 4 High CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low 
Impact Development (LID) strategies. 

1b, 2b High CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 4.8, 4.10, 4.12 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to 
be based on in-field conditions. 

3c, 3d Medium CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in 
place. 

1c, 2c, 3b, 3c Medium 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1c, 2c Medium 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1c, 2a, 2c Medium 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Increase the amount of forested land and wetlands in 
the subwatershed through easements, direct 
purchase, or other appropriate methods.   

4 Low CC, MU, CWC, LO 
Increase of 400 
acres by 2020 

Varies 4.5, 4.9, 4.12 
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5.3.2 South Basin Periphery Subwatershed (67.0) 
 
The South Basin Periphery subwatershed is classified as a subwatershed with Major Concerns. The 
primary issues in the South Basin Periphery subwatershed affecting water quality include the 
following, in order of priority: 
 
1. This subwatershed is the second largest contributor of total phosphorus into Chautauqua Lake 

(13 percent) while covering approximately 13 percent of the total land area: 

a. Sixty-nine percent of 
this load results from 
the combination of 
low- and high-
intensity 
development, with 38 
percent from low-
intensity development 
and 31 percent from 
high-intensity 
development.   

b. In terms of total 
phosphorus per acre, 
high-intensity 
development 
discharges 0.363 
kilograms per acre per 
year and low-intensity 
development 
discharges 0.153 
kilograms per acre per 
year. 

2. This subwatershed is the 
third largest contributor of total nitrogen into Chautauqua Lake (10 percent) while covering 
approximately 13 percent of the total land area: 

a. Sevety-two percent of this load discharges from developed lands, with 37 percent from 
high-intensity development and 35 percent from low-intensity development. 

b. In terms of total nitrogen per acre, high-intensity development discharges 3.34 
kilograms per acre per year and low-intensity development discharges 1.05 kilograms 
per acre per year. 

3. This subwatershed is the fourth largest contributor of sediment into Chautauqua Lake (12 
percent) while covering approximately 13 percent of the total land area: 

a. Thirty-six percent of this load results from streambank erosion; however, only 21 
percent of the riparian soils in this subwatershed are considered highly erodible.  
Additionally, this subwatershed discharges the largest amount of sediment per stream 
mile (2,828 kilograms per mile per year). 

b. Thirty-three percent of this load results from croplands.  

4. Only 53 percent of the riparian areas in this subwatershed are forested. 

 Location of the South Basin 

Periphery subwatershed 
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5. This subwatershed has the largest amount of paved and unpaved roads on slopes greater than 
8 percent. 

6. This subwatershed has the largest amount of seasonal residential parcels adjacent to 
waterbodies. 

7. This subwatershed has four known hotspot areas within its drainage area. 
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SOUTH BASIN PERIPHERY SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Limit the extension of municipal sewer and water lines 
until existing capacity is maximized. 

1, 2 High CC, MU, WWTP NA NA 4.3, 4.12 

Use zoning regulations to focus development in already 
developed locations (i.e., nodes). 

1, 2 High CC, MU 
Pass local 
ordinance 

NA 4.12 

New development should preserve natural landscape 
features, such as forests, drainage patterns, and native 
vegetation.  Efforts should also be made to preserve the 
remaining natural shoreline. 

1, 2, 3a High CC, MU, LO 

No net forest loss 
or net increase in 

impervious 
surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between the 
maintained lawn and the shoreline. 

1, 2, 3a High CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low Impact 
Development (LID) strategies. 

1, 2 High CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Protect/preserve/restore natural streambank buffers to 
at least 50 feet on either side of a stream, particularly 
along the Chautauqua Lake shoreline.   

1, 2, 3a, 3b, 4 High 
LO, SWCD, 

NRCS, CCE, CWC 

Pass local 
ordinance; buffer 

1,000 ft of 
streams annually 

$100 per 100 
ft x 50 ft of 

planted 
forest 

4.4, 4.7, 
4.10, 4.12 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible lands.  
This should be accomplished using BMPs to be based on 
in-field conditions 

3a High CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 
per linear 

foot 
4.7 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

3b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

3b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Strip crop 25% of 
cultivated steep 
slopes every 5 

years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

3b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 
per acre 

4.4 

Implement no-till crop production where practicable. 3b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net 
profit to 

small cost per 
acre 

4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 feet 
on each side of the stream. 

3b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

NA $100 per acre 4.4 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be given to 
unpaved roads. 

5 Medium SWCD, CC, MU 
1,000 linear feet 

per year 

$10 to $20 
per linear 

foot 
4.8 

Where ditches are vegetated, do not remove vegetation,.  
If removed, replace with stone check-dams or hydroseed.  

5 Medium SWCD, CC, MU 
Adopt new 
guidelines/ 
procedures 

$0 to $20 per 
linear foot 

4.8 

When conducting road repairs, upgrades, or other related 
activities, incorporate infiltration trenches, bioswales, 
and other best management practices to reduce runoff. 

5 Medium SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 

Develop brochures for seasonal residents informing them 
of the issues facing the watershed and how their actions 
can affect these issues.  These should be included in all 
rental and mortgage agreements. 

6 Low CC, MU, LO, CWC 

Provide to all 
renting 

landowners and 
banks by January 

of each year 

$0.25 to 
$1.25 per 

printed piece 
4.2 

Complete remediation of unremediated hazardous 
waste/contaminated materials sites. 

7 Low CC, MU, LO Varies Varies 4.2 
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5.3.3 North Basin Periphery Subwatershed (66.0) 
 
The North Basin Periphery subwatershed is classified as a subwatershed with Major Concerns. The 
primary issues in the North Basin Periphery subwatershed affecting water quality include the 
following, in order of priority: 
 
1. This subwatershed is responsible for 

almost 8 percent of the total phosphorus 
load discharged into Chautauqua Lake but 
only covers 8 percent of the total land 
area: 

a. Sixty-three percent of this load 
results from the combination of 
low- and high-intensity 
development, with 48 percent from 
low-intensity development and 15 
percent from high-intensity 
development.   

b. In terms of total phosphorus per 
acre, high-intensity development 
discharges 0.363 kilograms per 
acre per year and low-intensity 
development discharges 0.132 
kilograms per acre per year. 

c. Sixteen percent of this load results 
from hay/pasture lands. In terms 
of total phosphorus per acre, 
hay/pasture lands discharge 0.033 
kilograms per acre per year. 

d. Eleven percent of this load results 
from croplands. In terms of total 
phosphorus per acre, croplands 
discharge 0.172 kilograms per acre 
per year. 

2. This subwatershed is responsible for almost 8 percent of the total nitrogen load discharged into 
Chautauqua Lake but only covers 8 percent of the total land area: 

a. Sixty-five percent of this load discharges from developed lands, with 19 percent from 
high-intensity development and 46 percent from low-intensity development 

b. In terms of total nitrogen per acre, high-intensity development discharges 3.34 
kilograms per acre per year and low-intensity development discharges 0.90 kilograms 
per acre per year. 

c. Nineteen percent of this load results from hay/pasture lands. In terms of total nitrogen 
per acre, hay/pasture lands discharge 0.20 kilograms per acre per year. 

d. Twelve percent of this load results from croplands. In terms of total nitrogen per acre, 
croplands discharge 1.06 kilograms per acre per year. 

 
Location of the North Basin 

Periphery subwatershed 
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3. This subwatershed realizes the second highest sediment discharge per stream mile (2,744 
kilograms per stream mile per year) of all 14 subwatersheds; however, this subwatershed is 
responsible for only 5 percent of the total sediment load discharged into Chautauqua Lake. 

4. Only 53 percent of the riparian areas in this subwatershed are forested. 

5. This subwatershed has a large amount of paved and unpaved roads on slopes greater than 8 
percent. 

6. This subwatershed has the second largest amount of seasonal residential parcels adjacent to 
waterbodies. 

7. This subwatershed has four known hotspot areas within its drainage area. 
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NORTH BASIN PERIPHERY SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Limit the extension of municipal sewer and water lines 
until existing capacity is maximized. 

1a, 1b, 2a, 2b High CC, MU, WWTP NA NA 4.3, 4.12 

Use zoning regulations to focus development in 
already developed locations (i.e., nodes). 

1a, 1b, 2a, 2b High CC, MU 
Pass local 
ordinance 

NA 4.12 

New development should preserve natural landscape 
features, such as forests, drainage patterns, and native 
vegetation.  Efforts should also be made to preserve 
the remaining natural shoreline. 

1a, 1b, 2a, 2b, 
3, 4 

High CC, MU, LO 

No net forest loss 
or net increase in 

impervious 
surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1a, 1b, 2a, 2b, 
3, 4 

High CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low Impact 
Development (LID) strategies. 

1a, 1b, 2a, 2b High CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Protect/preserve/restore natural streambank buffers 
to at least 50 feet on either side of a stream, 
particularly along the Chautauqua Lake shoreline.   

1a, 1b, 1c, 1d, 
2a, 2b, 2c, 2d, 

3, 4 
High 

LO, SWCD, 
NRCS, CCE, CWC 

Pass local 
ordinance; buffer 

1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 

4.4, 4.7, 
4.10, 4.12 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to be 
based on in-field conditions. 

3 High CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

1c, 2c, 3, 4 Medium 
LO, SWCD, 
NRCS, CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1c, 2c Medium 
LO, SWCD, 
NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1c, 1d, 2c, 2d Medium 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1d, 2d Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1d, 2d Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Strip crop 25% of 
cultivated steep 
slopes every 5 

years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1d, 2d Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where practicable. 1d, 2d Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 
feet on each side of the stream. 

1d, 2d Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

NA $100 per acre 4.4 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be given 
to unpaved roads. 

5 Medium SWCD, CC, MU 
1,000 linear feet 

per year 
$10 to $20 per 

linear foot 
4.8 
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NORTH BASIN PERIPHERY SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Where ditches are vegetated, do not remove 
vegetation,.  If removed, replace with stone check-
dams or hydroseed.  

5 Medium SWCD, CC, MU 
Adopt new 
guidelines/ 
procedures 

$0 to $20 per 
linear foot 

4.8 

When conducting road repairs, upgrades, or other 
related activities, incorporate infiltration trenches, 
bioswales, and other best management practices to 
reduce runoff. 

5 Medium SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 

Develop brochures for seasonal residents informing 
them of the issues facing the watershed and how their 
actions can affect these issues.  These should be 
included in all rental and mortgage agreements. 

6 Low CC, MU, LO, CWC 

Provide to all 
renting 

landowners and 
banks by January 

of each year 

$0.25 to $1.25 
per printed piece 

4.2 

Complete remediation of unremediated hazardous 
waste/contaminated materials sites. 

7 Low CC, MU, LO Varies Varies 4.2 
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5.3.4 Big Inlet Subwatershed (65.0) 
 
The Big Inlet subwatershed is classified as a subwatershed with Major Concerns. The primary 
issues in the Big Inlet subwatershed affecting water quality include the following, in order of 
priority: 
 
1. This subwatershed is responsible for 

approximately 9 percent of the total 
phosphorus load discharged into Chautauqua 
Lake but only covers 7 percent of the total 
land area: 

a. Sixty-two percent of this load results 
from croplands. In terms of total 
phosphorus per acre, croplands 
discharge 0.308 kilograms per acre per 
year. 

b. Twenty-eight percent of this load 
results from hay/pasture lands.  In 
terms of total phosphorus per acre, 
hay/pasture lands discharge 0.071 
kilograms per acre per year. 

c. While less than 5 percent of this load 
results from high-intensity 
development, this land use discharges 
0.363 kilograms of phosphorus per acre 
per year. 

2. This subwatershed is the third largest 
contributor of sediment into Chautauqua Lake 
(12 percent), although it covers 7 percent of 
the total land area: 

a. Thirty-six percent of this load results from croplands.  

b. Thirty percent of this load results from hay/pasture lands.   

c. Approximately 47 percent of the riparian soils in this subwatershed are considered 
highly erodible; however, streambank erosion is responsible for only 7 percent of the 
total sediment load discharged by this subwatershed. 

3. This subwatershed has a large amount of paved and unpaved roads on slopes greater than 8 
percent. 

4. Approximately 63 percent of the residential parcels in this subwatershed use private septic 
systems to treat wastewater.   

5. Only 47 percent of the riparian areas in this subwatershed are forested. 

6. This subwatershed has the fourth largest number of seasonal residential parcels adjacent to 
waterbodies. 

 

 Location of the Big Inlet 

subwatershed 
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BIG INLET SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% of 
cultivated steep 
slopes every 5 

years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where 
practicable. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank 
buffers to at least 50 feet on either side of a stream.   

1a, 1b, 2a, 2b, 
2c 

High 
LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; buffer 

1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 
50 feet on each side of the stream. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in 
place. 

1b, 2b, 2c Medium 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 

pastures annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1b, 2b Medium 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of livestock 

farms by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b Medium 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of livestock 

farms by 2020 

$15 to $40 per 
acre  

4.4 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to 
be based on in-field conditions. 

2c Medium CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be 
given to unpaved roads. 

3 Medium SWCD, CC, MU 
1,000 linear feet 

per year 
$10 to $20 per 

linear foot 
4.8 

Where ditches are vegetated, do not remove 
vegetation,  If removed, replace with stone check-
dams or hydroseed.  

3 Medium SWCD, CC, MU 
Adopt new 
guidelines/ 
procedures 

$0 to $20 per 
linear foot 

4.8 

When conducting road repairs, upgrades, or other 
related activities, incorporate infiltration trenches, 
bioswales, and other best management practices to 
reduce runoff. 

3 Medium SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 

Identify and remediate failing on-site septic systems.    4 Low CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum 
on-site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 

Increase the amount of forested land and wetlands in 
the subwatershed through easements, direct 
purchase, or other appropriate methods.   

5 Low CC, MU, CWC, LO 
Increase of 500 
acres by 2020 

Varies 4.5, 4.9, 4.12 
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BIG INLET SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Develop brochures for seasonal residents informing 
them of the issues facing the watershed and how 
their actions can affect these issues.  These should be 
included in all rental and mortgage agreements. 

6 Low CC, MU, LO, CWC 

Provide to all 
renting 

landowners and 
banks by January 

of each year 

$0.25 to $1.25 
per printed piece 

4.2 
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5.4 Subwatersheds with Moderate Concerns  
 
Below is a summary of the key factors influencing water quality for each Subwatershed with 
Moderate Concerns.  The identification of these factors was based on the results of the 
subwatershed analysis (see Sections 3.2 and 7.11) and the AVGWLF model (see Sections 2.5.6 and 
7.4), which identified total subwatershed loadings by source.   
 
5.4.1 Prendergast Creek Subwatershed (59.5) 
 
The Prendergast Creek subwatershed is classified as a subwatershed with Moderate Concerns. The 
primary issues in the Prendergast Creek subwatershed affecting water quality include the 
following, in order of priority: 
 
1. This subwatershed is the third largest 

contributor of total phosphorus into 
Chautauqua Lake (12 percent) while 
covering approximately 14 percent of the 
total land area: 

a. Fifty-five percent of this load 
results from croplands. In terms of 
total phosphorus per acre, 
croplands discharge 0.176 
kilograms per acre per year. 

b. Twenty-five percent of this load 
results from hay/pasture lands. In 
terms of total phosphorus per acre, 
hay/pasture lands discharge 0.026 
kilograms per acre per year. 

c. Twelve percent of this load results 
from the combination of low- and 
high-intensity development.  In 
terms of total phosphorus per acre, 
high-intensity development 
discharges 0.308 kilograms per 
acre per year and low-intensity 
development discharges 
0.132kilograms per acre per year. 

2. This subwatershed is the second largest contributor of total nitrogen into Chautauqua Lake 
(13 percent) while covering approximately 14 percent of the total land area: 

a. Fifty-two percent of this load results from croplands. In terms of total nitrogen per acre, 
croplands discharge 1.07 kilograms per acre per year. 

b. Twenty-six percent of this load results from hay/pasture lands. In terms of total 
nitrogen per acre, hay/pasture lands discharge 0.17 kilograms per acre per year. 

c. Twelve percent of this load results from the combination of low- and high-intensity 
development. In terms of total nitrogen per acre, high-intensity development discharges 
2.81 kilograms per acre per year and low-intensity development discharges 0.90 
kilograms per acre per year. 

 Location of the Prendergast 

Creek subwatershed 
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3. This subwatershed is the second largest contributor of sediment into Chautauqua Lake (14 
percent) while covering approximately 14 percent of the total land area: 

a. Fifty-three percent of this load results from croplands.  

b. Twenty-two percent of this load results from streambank erosion; however, only 13 
percent of the riparian soils in this subwatershed are considered highly erodible.  
Additionally, this subwatershed discharges the fourth highest amount of sediment per 
stream mile (1,110 kilograms per mile per year). 

c. This subwatershed had the largest number of BEHI sampling locations classified as 
High, Very High, or Extreme. 

4. Approximately 95 percent of the residential parcels in this subwatershed use private septic 
systems to treat wastewater:  

a. This subwatershed has the second largest total nitrogen and total phosphorus loads 
from septic systems of all 14 subwatersheds 

5. This subwatershed has a large amount of paved and unpaved roads on slopes greater than 8 
percent. 

6. This subwatershed has a moderate amount of seasonal residential parcels adjacent to 
waterbodies. 
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PRENDERGAST CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% of 
cultivated steep 
slopes every 5 

years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where 
practicable. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank 
buffers to at least 50 feet on either side of a stream.   

1a, 1b, 1c, 2a, 
2b, 2c, 3a, 3b, 

3c 
High 

LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; buffer 

1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 
50 feet on each side of the stream. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in 
place. 

1b, 2b, 3b High 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 

pastures annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1b, 2b, 3b High 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of livestock 

farms by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b, 2a, 2b High 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of livestock 

farms by 2020 

$15 to $40 per 
acre  

4.4 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to 
be based on in-field conditions. 

3b, 3c Medium CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Limit the extension of municipal sewer and water 
lines until existing capacity is maximized. 

1c, 2c Medium CC, MU, WWTP NA NA 4.3, 4.12 

Use zoning regulations to focus development in 
already developed locations (i.e., nodes). 

1c, 2c Medium CC, MU 
Pass local 
ordinance 

NA 4.12 

New development should preserve natural 
landscape features, such as forests, drainage 
patterns, and native vegetation.   

1c, 2c, 3b Medium CC, MU, LO 

No net forest loss 
or net increase in 

impervious 
surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1c, 2c, 3b Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low 
Impact Development (LID) strategies. 

1c, 2c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Identify and remediate failing on-site septic systems.    4 Medium CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 
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PRENDERGAST CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum 
on-site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be 
given to unpaved roads. 

5 Low SWCD, CC, MU 
1,000 linear feet 

per year 
$10 to $20 per 

linear foot 
4.8 

Where ditches are vegetated, do not remove 
vegetation,.  If removed, replace with stone check-
dams or hydroseed.  

5 Low SWCD, CC, MU 
Adopt new 
guidelines/ 
procedures 

$0 to $20 per 
linear foot 

4.8 

When conducting road repairs, upgrades, or other 
related activities, incorporate infiltration trenches, 
bioswales, and other best management practices to 
reduce runoff. 

5 Low SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 

Develop brochures for seasonal residents informing 
them of the issues facing the watershed and how 
their actions can affect these issues.  These should be 
included in all rental and mortgage agreements. 

6 Low CC, MU, LO, CWC 

Provide to all 
renting 

landowners and 
banks by January 

of each year 

$0.25 to $1.25 
per printed piece 

4.2 
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5.4.2 Unnamed Stream Subwatershed (58.0) 
 
The Unnamed Stream subwatershed is classified as a subwatershed with Moderate Concerns. The 
primary issues in the Unnamed Stream subwatershed affecting water quality include the following, 
in order of priority: 
 
1. This subwatershed is responsible for more 

than 3 percent of the total phosphorus load 
discharged into Chautauqua Lake; 
however, this subwatershed covers only 2 
percent of the total land area: 

a. Sixty-eight percent of this load 
results from croplands. In terms of 
total phosphorus per acre, croplands 
discharge 0.365 kilograms per acre 
per year – the highest of all 14 
subwatersheds. 

b. Twenty-three percent of this load 
results from hay/pasture lands. In 
terms of total phosphorus per acre, 
hay/pasture lands discharge 0.071 
kilograms per acre per year. 

2. This subwatershed is responsible for 
approximately 3 percent of the total 
nitrogen load discharged into Chautauqua 
Lake; however, this subwatershed covers 
only 2 percent of the total land area: 

a. Sixty-one percent of this load results 
from croplands. In terms of total 
nitrogen per acre, croplands 
discharge 1.95 kilograms per acre 
per year – the highest of all 14 
subwatersheds. 

b. Twenty-five percent of this load results from hay/pasture lands. In terms of total 
nitrogen per acre, hay/pasture lands discharge 0.47 kilograms per acre per year. 

3. This subwatershed is responsible for more than 5 percent of the total sediment load 
discharged into Chautauqua Lake; however, this subwatershed covers only 2 percent of the 
total land area: 

a. Eighty-two percent of this load results from croplands.  

b. Approximately 26 percent of the riparian soils in this subwatershed are considered 
highly erodible; however, streambank erosion is responsible for only 2 percent of the 
total sediment load discharged by this subwatershed. 

4. Only 53 percent of the riparian areas in this subwatershed are forested. 

5. This subwatershed has the highest number of livestock per acre of all 14 subwatersheds. 

 Location of the Unnamed 

Stream subwatershed 
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UNNAMED STREAM SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% 
of cultivated 
steep slopes 

every 5 years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where practicable. 1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank buffers 
to at least 50 feet on either side of a stream.   

1a, 1b, 2a, 2b, 
3a, 3b, 3c, 4, 5 

High 
LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; 

buffer 1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 
feet on each side of the stream. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

1b, 2b, 3b, 4 High 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1b, 2b, 5 High 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b, 2a, 2b, 5 High 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to be 
based on in-field conditions. 

3b Medium CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.4 

Increase the amount of forested land and wetlands in 
the subwatershed through easements, direct purchase, 
or other appropriate methods.   

4 Low CC, MU, CWC, LO Varies Varies 4.5, 4.9, 4.12 

  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

  Page 120   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

5.4.3 Goose Creek Subwatershed (54.5) 
 
The Goose Creek subwatershed is classified as a subwatershed with Moderate Concerns. The 
primary issues in the Goose Creek subwatershed affecting water quality include the following, in 
order of priority: 
 
1. This subwatershed is the largest 

contributor of total phosphorus 
into Chautauqua Lake (16 
percent) while covering 
approximately 19 percent of the 
total land area: 

a. Fifty-six percent of this 
load results from 
croplands. In terms of 
total phosphorus per acre, 
croplands discharge 0.178 
kilograms per acre per 
year. 

b. Twenty-one percent of 
this load results from 
hay/pasture lands. In 
terms of total phosphorus 
per acre, hay/pasture 
lands discharge 0.024 
kilograms per acre per 
year. 

c. Thirteen percent of this load results from the combination of low- and high-intensity 
development.  In terms of total phosphorus per acre, high-intensity development 
discharges 0.306 kilograms per acre per year and low-intensity development discharges 
0.132 kilograms per acre per year. 

2. This subwatershed is the largest contributor of total nitrogen into Chautauqua Lake (20 
percent) while covering approximately 19 percent of the total land area: 

a. Fifty-one percent of this load results from croplands. In terms of total nitrogen per acre, 
croplands discharge 1.07 kilograms per acre per year. 

b. Twenty-one percent of this load results from hay/pasture lands. In terms of total 
nitrogen per acre, hay/pasture lands discharge 0.16 kilograms per acre per year. 

c. Fifteen percent of this load results from the combination of low- and high-intensity 
development. In terms of total nitrogen per acre, high-intensity development discharges 
2.81 kilograms per acre per year and low-intensity development discharges 0.90 
kilograms per acre per year. 

3. This subwatershed is the largest contributor of sediment into Chautauqua Lake (19 percent) 
while covering approximately 19 percent of the total land area: 

a. Fifty-two percent of this load results from croplands.  

 Location of the Goose Creek 

subwatershed 
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b. Twenty-three percent of this load results from streambank erosion. This subwatershed 
discharges the third highest amount of sediment per stream mile (1,373 kilograms per 
mile per year). 

c. Approximately 28 percent of the riparian soils in this subwatershed are considered 
highly erodible and streambank erosion is responsible for 23 percent of the total 
sediment load discharged by this subwatershed. 

4. This subwatershed has a large amount of paved and unpaved roads on slopes greater than 8 
percent. 

5. This subwatershed has a moderate amount of seasonal residential parcels adjacent to 
waterbodies. 

6. Approximately 65 percent of the residential parcels in this subwatershed use private septic 
systems to treat wastewater (plans have been proposed to sewer the Hamlet of Ashville to 
resolve problems with failing on-site septic systems).  

7. This subwatershed has two known hotspot areas within its drainage area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

  Page 122   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

GOOSE CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% of 
cultivated steep 
slopes every 5 

years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where 
practicable. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank 
buffers to at least 50 feet on either side of a stream.   

1a, 1b, 1c, 2a, 
2b, 2c, 3a, 3b, 

3c 
High 

LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; buffer 

1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 
50 feet on each side of the stream. 

1a, 2a, 3a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to 
be based on in-field conditions. 

3b, 3c High CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in 
place. 

1b, 2b, 3b, 3c High 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 

pastures annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1b, 2b Medium 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of livestock 

farms by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b, 2a, 2b Medium 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of livestock 

farms by 2020 

$15 to $40 per 
acre  

4.4 

Limit the extension of municipal sewer and water 
lines until existing capacity is maximized. 

1c, 2c Medium CC, MU, WWTP NA NA 4.3, 4.12 

Use zoning regulations to focus development in 
already developed locations (i.e., nodes). 

1c, 2c Medium CC, MU 
Pass local 
ordinance 

NA 4.12 

New development should preserve natural 
landscape features, such as forests, drainage 
patterns, and native vegetation.   

1c, 2c, 3b, 3c Medium CC, MU, LO 

No net forest loss 
or net increase in 

impervious 
surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1c, 2c, 3b, 3c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low 
Impact Development (LID) strategies. 

1c, 2c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be 
given to unpaved roads. 

4 Medium SWCD, CC, MU 
1,000 linear feet 

per year 
$10 to $20 per 

linear foot 
4.8 

Where ditches are vegetated, do not remove 
vegetation,.  If removed, replace with stone check-
dams or hydroseed.  

4 Medium SWCD, CC, MU NA 
$0 to $20 per 

linear foot 
4.8 
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GOOSE CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

When conducting road repairs, upgrades, or other 
related activities, incorporate infiltration trenches, 
bioswales, and other best management practices to 
reduce runoff. 

4 Medium SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 

Develop brochures for seasonal residents informing 
them of the issues facing the watershed and how 
their actions can affect these issues.  These should be 
included in all rental and mortgage agreements. 

5 Low CC, MU, LO, CWC 

Provide to all 
renting 

landowners and 
banks by January 

of each year 

$0.25 to $1.25 
per printed piece 

4.2 

Identify and remediate failing on-site septic systems.    6 
Low 

 
CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum 
on-site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 

Complete remediation of unremediated hazardous 
waste/contaminated materials sites. 

7 Low CC, MU, LO Varies Varies 4.2 
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5.4.4 Ball Creek Subwatershed (50.0) 
 
The Ball Creek subwatershed is classified as a subwatershed with Moderate Concerns.  The primary 
issues in the Ball Creek subwatershed affecting water quality include the following, in order of 
priority: 
 

1. This subwatershed is responsible for 
approximately 7 percent of the total 
nitrogen load discharged into 
Chautauqua Lake but only covers 6 
percent of the total land area: 

a. Fifty-one percent of this load 
results from croplands.  In terms 
of total nitrogen per acre, 
croplands discharge 1.13 
kilograms per acre per year. 

b. Nineteen percent of this load 
results from the combination of 
low- and high-intensity 
development.  In terms of total 
nitrogen per acre, high-intensity 
development discharges 2.81 
kilograms per acre per year. 

c. Twenty-four percent of this load 
results from hay/pasture lands. 
In terms of total nitrogen per 
acre, croplands discharge 0.17 
kilograms per acre per year. 

2. This subwatershed is responsible for 
approximately 7 percent of the total 
sediment load discharged into 
Chautauqua Lake but only covers 6 
percent of the total land area: 

a. Erosion from croplands is responsible for 61 percent of the total sediment load 
discharged by this subwatershed. 

b. Streambank erosion is responsible for approximately 10 percent of the total sediment 
load discharged by this subwatershed. 

c. Approximately 28 percent of the riparian soils in this subwatershed are considered 
highly erodible. 

3. Only 58 percent of the riparian areas in this subwatershed are forested. 

4. All residential parcels in this subwatershed use private septic systems to treat wastewater. 

5. Only 48 percent of this subwatershed is forested. 

 

 Location of the Ball Creek 

subwatershed 
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BALL CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% 
of cultivated 
steep slopes 

every 5 years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where practicable. 1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank buffers 
to at least 50 feet on either side of a stream.   

1, 2, 3 High 
LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; 

buffer 1,000 ft of 
streams 
annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 
feet on each side of the stream. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

1c, 2c Medium 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1c Medium 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1b, 1c Medium 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Limit the extension of municipal sewer and water lines 
until existing capacity is maximized. 

1b Medium CC, MU, WWTP NA NA 4.3, 4.12 

Use zoning regulations to focus development in 
already developed locations (i.e., nodes). 

1b Medium CC, MU 
Pass local 
ordinance 

NA 4.12 

New development should preserve natural landscape 
features, such as forests, drainage patterns, and native 
vegetation.   

1b, 3 Medium CC, MU, LO 

No net forest 
loss or net 
increase in 
impervious 

surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1b, 3 Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low Impact 
Development (LID) strategies. 

1b Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to be 
based on in-field conditions. 

2b, 2c Medium CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Increase the amount of forested land and wetlands in 
the subwatershed through easements, direct purchase, 
or other appropriate methods.   

2c, 3, 5 Low CC, MU, CWC, LO 
Increase of 500 
acres by 2020 

Varies 4.5, 4.9, 4.12 
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BALL CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Identify and remediate failing on-site septic systems.    4 Low CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, particularly 
where lot sizes do not meet minimum on-site septic 
system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 
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5.4.5 Maple Springs Creek Subwatershed (46.0) 
 
The Maple Springs Creek subwatershed is classified as a subwatershed with Moderate Concerns. 
The primary issues in the Maple Springs Creek subwatershed affecting water quality include the 
following, in order of priority: 
 
1. This subwatershed is responsible for 

almost 4 percent of the total nitrogen load 
discharged into Chautauqua Lake but only 
covers 3 percent of the total land area: 

a. Forty-three percent of this load 
results from hay/pasture lands. In 
terms of total nitrogen per acre, 
hay/pasture lands discharge 0.41 
kilograms per acre per year. 

b. Thirty-three percent of this load 
results from croplands.  In terms of 
total nitrogen per acre, croplands 
discharge 1.75 kilograms per acre 
per year. 

2. Approximately 25 percent of the riparian 
soils in this subwatershed are considered 
highly erodible; however, streambank 
erosion is responsible for only 2 percent of 
the total sediment load discharged by this 
subwatershed. 

3. Approximately 60 percent of the residential 
parcels in this subwatershed use private 
septic systems to treat wastewater. 

4. This subwatershed has a moderate amount 
of seasonal residential parcels adjacent to 
waterbodies. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Location of the Maple Springs 

Creek subwatershed 
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MAPLE SPRINGS CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

1a, 2 High 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1a High 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b High 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1b High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1b High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% 
of cultivated 
steep slopes 

every 5 years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1b High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where practicable. 1b High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank buffers 
to at least 50 feet on either side of a stream.   

1a, 1b, 2 High 
LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; 

buffer 1,000 ft of 
streams 
annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 
feet on each side of the stream. 

1b High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to be 
based on in-field conditions. 

2 Medium CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Identify and remediate failing on-site septic systems.    3 Medium CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum on-
site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 

Develop brochures for seasonal residents informing 
them of the issues facing the watershed and how their 
actions can affect these issues.  These should be 
included in all rental and mortgage agreements. 

4 Low CC, MU, LO, CWC 

Provide to all 
renting 

landowners and 
banks by 

January of each 
year 

$0.25 to $1.25 
per printed piece 

4.2 
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5.4.6 Dewittville Creek Subwatershed (45.5) 

 
The Dewittville Creek subwatershed is classified as a subwatershed with Moderate Concerns. The 
primary issues in the Dewittville Creek subwatershed affecting water quality include the following, 
in order of priority: 
 
1. This subwatershed discharges the fourth 

largest amount of total phosphorus into 
Chautauqua Lake (10 percent), but only 
covers 9 percent of the total land area: 

a. Fifty percent of this load results from 
croplands. In terms of total 
phosphorus per acre, croplands 
discharge 0.200 kilograms per acre 
per year. 

b. Thirty-eight percent of this load 
results from hay/pasture lands. In 
terms of total phosphorus per acre, 
hay/pasture lands discharge 0.029 
kilograms per acre per year. 

c. While less than 4 percent of this load 
results from low-intensity 
development, this land use 
discharges 0.153 kilograms of 
phosphorus per acre per year. 

2. This subwatershed discharges the fourth 
largest amount of total nitrogen into 
Chautauqua Lake (10 percent), but only 
covers 9 percent of the total land area: 

a. Forty-one percent of this load results 
from croplands.  In terms of total 
nitrogen per acre, croplands 
discharge 1.16 kilograms per acre per 
year. 

b. Forty percent of this load results from hay/pasture lands.  In terms of total nitrogen per 
acre, hay/pasture lands discharge 0.46 kilograms per acre per year. 

c. While less than 4 percent of this load results from low-intensity development, this land 
use discharges 1.05 kilograms of phosphorus per acre per year. 

3. This subwatershed has the second highest number of livestock per acre of all subwatersheds. 

4. All residential parcels in this subwatershed use private septic systems to treat wastewater.  
Additionally, the amount of total nitrogen and total phosphorus discharged from septic 
systems in this subwatershed are the largest of all subwatersheds. 

 
 
 

 Location of the Dewittville Creek 

subwatershed 
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DEWITTVILLE CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Strip crop 25% 
of cultivated 
steep slopes 

every 5 years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where practicable. 1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank buffers 
to at least 50 feet on either side of a stream.   

1a, 2a High 
LO, SWCD, NRCS, 
CCE, WNYCMA, 

CWC 

Pass local 
ordinance; 

buffer 1,000 ft of 
streams 
annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 
feet on each side of the stream. 

1a, 2a High 
LO, SWCD, NRCS, 

CCE, WNYCMA 
NA $100 per acre 4.4 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

1b, 2b, 3 Medium 
LO, SWCD, NRCS, 

CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1b, 2b, 3 Medium 
LO, SWCD, NRCS, 

CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b, 2a, 2b, 3 Medium 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Limit the extension of municipal sewer and water lines 
until existing capacity is maximized. 

1c, 2c Medium CC, MU, WWTP NA NA 4.3, 4.12 

New development should preserve natural landscape 
features, such as forests, drainage patterns, and native 
vegetation.   

1c, 2c Medium CC, MU, LO 

No net forest 
loss or net 
increase in 
impervious 

surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1c, 2c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low Impact 
Development (LID) strategies. 

1c, 2c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Identify and remediate failing on-site septic systems.    4 Low CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum on-
site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 
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5.5 Subwatersheds with Minor Concerns  
 
Below is a summary of the key factors influencing water quality for each Subwatershed with Minor 
Concerns.  The identification of these factors was based on the results of the subwatershed analysis 
(see Sections 3.2 and 7.11) and the AVGWLF model (see Sections 2.5.6 and 7.4), which identified 
total subwatershed loadings by source.   
 
5.5.1 Little Inlet Subwatershed (42.5) 
 
The Little Inlet subwatershed is classified as 
a subwatershed with Minor Concerns. The 
primary issues in the Little Inlet Creek 
subwatershed affecting water quality 
include the following, in order of priority: 
 
1. Approximately 27 percent of the 

riparian soils in this subwatershed are 
considered highly erodible and 
streambank erosion is responsible for 
18 percent of the total sediment load 
discharged by this subwatershed. 

2. More than 75 percent of the residential 
parcels in this subwatershed use 
private septic systems to treat 
wastewater.   

 
 
 
 
 
 
 
 
 

LITTLE INLET SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to be 
based on in-field conditions. 

1 High CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Identify and remediate failing on-site septic systems.    2 Medium CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum on-
site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 

 Location of the Little Inlet 

subwatershed 
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5.5.2 Bemus Creek Subwatershed (40.5) 

 
The Bemus Creek subwatershed is classified as a subwatershed with Minor Concerns. The primary 
issues in the Bemus Creek subwatershed affecting water quality include the following, in order of 
priority: 
 
1. This subwatershed has a moderate 

amount of paved and unpaved roads 
on slopes greater than 8 percent. 

2. Only 10 percent of the riparian soils in 
this subwatershed are considered 
highly erodible; however, streambank 
erosion is responsible for 
approximately 25 percent of the total 
sediment load discharged by this 
subwatershed. 

3. Approximately 75 percent of the 
residential parcels in this 
subwatershed use private septic 
systems to treat wastewater.  
Additionally, the total nitrogen and 
total phosphorus discharged from 
septic systems in this subwatershed is 
the third highest of all 14 
subwatersheds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Location of the Bemus Creek 

subwatershed 
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BEMUS CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be 
given to unpaved roads. 

1 High SWCD, CC, MU 
1,000 linear feet 

per year 
$10 to $20 per 

linear foot 
4.8 

Where ditches are vegetated, do not remove 
vegetation,.  If removed, replace with stone check-
dams or hydroseed. 

1 High SWCD, CC, MU 
Adopt new 
guidelines/ 
procedures 

$0 to $20 per 
linear foot 

4.8 

When conducting road repairs, upgrades, or other 
related activities, incorporate infiltration trenches, 
bioswales, and other best management practices to 
reduce runoff. 

1 High SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to 
be based on in-field conditions. 

2 High CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Identify and remediate failing on-site septic systems.    3 Medium CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum 
on-site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 
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5.5.3 Dutch Hollow Creek Subwatershed (36.5) 

 
The Dutch Hollow Creek subwatershed is classified as a subwatershed with Minor Concerns. The 
primary issues in the Dutch Hollow Creek subwatershed affecting water quality include the 
following, in order of priority: 
 
1. This subwatershed is responsible for 

approximately 5 percent of the total 
phosphorus load discharged into 
Chautauqua Lake but only covers 4 
percent of the total land area: 

a. Forty-three percent of this load 
results from hay/pasture lands. In 
terms of total phosphorus per acre, 
hay/pasture lands discharge 0.069 
kilograms per acre per year. 

b. Thirty-three percent of this load 
results from croplands. In terms of 
total phosphorus per acre, 
croplands discharge 0.282 
kilograms per acre per year. 

c. Eighteen percent of this load results 
from the combination of low- and 
high-intensity development. In 
terms of total phosphorus per acre, 
high-intensity development 
discharges 0.364 kilograms per acre 
per year and low-intensity 
development discharges 0.153 
kilograms per acre per year. 

2. This subwatershed is responsible for almost 5 percent of the total nitrogen load discharged 
into Chautauqua Lake but only covers 4 percent of the total land area: 

a. Forty-one percent of this load results from hay/pasture lands. In terms of total nitrogen 
per acre, hay/pasture lands discharge 0.49 kilograms per acre per year. 

b. Twenty-eight percent of this load results from croplands. In terms of total nitrogen per 
acre, croplands discharge 1.77 kilograms per acre per year. 

c. Eighteen percent of this load results from the combination of low- and high-intensity 
development. In terms of total nitrogen per acre, high-intensity development discharges 
3.34 kilograms per acre per year and low-intensity development discharges 1.05 
kilograms per acre per year. 

3. This subwatershed has a moderate amount of paved and unpaved roads on slopes greater than 
8 percent. 

 
 
 

 Location of the Dutch Hollow 

Creek subwatershed 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

  Page 135   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

DUTCH HOLLOW CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Install fences to keep livestock from streams and 
associated riparian buffers where not already in place. 

1a, 2a High 
LO, SWCD, 
NRCS, CCE 

Fence 1,000 ft of 
streams in 
pastures 
annually 

$1 to $3 per 
running foot 

4.4 

Develop and implement prescribed grazing plans for 
livestock farms where not already in place. 

1a, 2a High 
LO, SWCD, 
NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

Free plan 
development 

assistance 
4.4 

Develop and implement Comprehensive Nutrient 
Management Plans where not already in place. 

1a, 1b, 2a, 2b High 
LO, CC, SWCD, 

NRCS, CCE 

Implement on 
100% of 

livestock farms 
by 2020 

$15 to $40 per 
acre  

4.4 

Use diversion ditches to intercept runoff water and 
reduce soil erosion on cultivated steep slopes, where 
appropriate. 

1b, 2b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Ditch 25% of 
cultivated steep 
slopes every 5 

years 

$525 per acre 4.4 

Implement strip cropping on croplands where slopes 
range between 2 and 10 percent. 

1b, 2b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Strip crop 25% of 
cultivated steep 
slopes every 5 

years 

$25 per acre 4.4 

Use cover crops during the off-season on a consistent 
basis, where appropriate. 

1b, 2b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Implement on 1 
farm every 5 

years 

$10 to $55 per 
acre 

4.4 

Implement no-till crop production where practicable. 1b, 2b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

Implement on 1 
farm every 5 

years 

Varies from 
small net profit 

to small cost per 
acre 

4.4 

Protect/preserve/restore natural streambank buffers 
to at least 50 feet on either side of a stream.   

1a, 1b, 1c, 2a, 
2b, 2c 

Medium 
LO, SWCD, 
NRCS, CCE, 

WNYCMA, CWC 

Pass local 
ordinance; buffer 

1,000 ft of 
streams annually 

$100 per 100 ft x 
50 ft of planted 

forest 
4.4 

Where natural streambank buffers are not possible, 
install vegetative filter strips which extend at least 50 
feet on each side of the stream. 

1b, 2b Medium 
LO, SWCD, 
NRCS, CCE, 
WNYCMA 

NA $100 per acre 4.4 

Limit the extension of municipal sewer and water lines 
until existing capacity is maximized. 

1c, 2c Medium CC, MU, WWTP NA NA 4.3, 4.12 

Use zoning regulations to focus development in 
already developed locations (i.e., nodes). 

1c, 2c Medium CC, MU 
Pass local 
ordinance 

NA 4.12 

New development should preserve natural landscape 
features, such as forests, drainage patterns, and native 
vegetation.   

1c, 2c Medium CC, MU, LO 

No net forest loss 
or net increase in 

impervious 
surface by 2020 

NA 
4.8, 4.9, 

4.10, 4.12 

For new and existing development with lakeshore 
frontage, a buffer strip of native vegetation (e.g., wild 
flowers, shrubs, or trees) should be planted between 
the maintained lawn and the shoreline. 

1c, 2c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; pass local 

ordinance 

NA 4.12 

Reduce the effective impervious surface of existing 
development by retrofitting sites with rain barrels, 
bioswales, infiltration trenches, and other Low Impact 
Development (LID) strategies. 

1c, 2c Medium CC, MU, LO 

1 demonstration 
project in next 5 
years; biannual 

homeowners 
workshops 

NA 
4.8, 4.10, 

4.12 

Use stone check-dams to stabilize ditches and reduce 
velocity, erosion, and run-off.  Priority should be given 
to unpaved roads. 

3 Low SWCD, CC, MU 
1,000 linear feet 

per year 
$10 to $20 per 

linear foot 
4.8 

Where ditches are vegetated, do not remove 
vegetation,.  If removed, replace with stone check-
dams or hydroseed.  

3 Low SWCD, CC, MU 
Adopt new 
guidelines/ 
procedures 

$0 to $20 per 
linear foot 

4.8 
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DUTCH HOLLOW CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

When conducting road repairs, upgrades, or other 
related activities, incorporate infiltration trenches, 
bioswales, and other best management practices to 
reduce runoff. 

3 Low SWCD, CC, MU 
1 demonstration 
project by 2015 

Varies 4.8 
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5.5.4 Clear Creek Subwatershed (33.5) 
 
The Clear Creek subwatershed is classified as a subwatershed with Minor Concerns. The primary 
issues in the Clear Creek subwatershed affecting water quality include the following, in order of 
priority: 
 
1. Approximately 22 percent of the riparian soils 

in this subwatershed are considered highly 
erodible; however, streambank erosion is 
responsible for only 10 percent of the total 
sediment load discharged by this 
subwatershed. 

2. Approximately 65 percent of the residential 
parcels in this subwatershed use private 
septic systems to treat wastewater.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CLEAR CREEK SUBWATERSHED 
Priority Recommendations 

Recommendations 
Issues 

Addressed 

Overall 

Priority 

Responsible 

Party 

Measurable 

Target 
Cost 

Relevant 

Sections 

Restore unstable streambanks, particularly in areas 
characterized by steep slopes and highly erodible 
lands.  This should be accomplished using BMPs to be 
based on in-field conditions. 

1 High CC, SWCD, NRCS 
1 stream mile 
every 2 years 

Up to $300 per 
linear foot, 

depending on 
needs 

4.7 

Identify and remediate failing on-site septic systems.    2 Medium CC, LO Varies 

Maintenance: 
$200 to $500; 
Replacement: 

$4,000 to $8,000 

4.3 

Where possible, use cluster septic systems, 
particularly where lot sizes do not meet minimum on-
site septic system requirements. 

4 Low CC, LO Where possible 

Installation 
costs: $5,000 to 

$8,000 per 
dwelling unit  

4.3 

 

 

 Location of the Clear Creek 

subwatershed 
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6 Municipal Regulatory Analysis & Recommendations 
 
6.1 Overview of Local and Regional Planning 
 
There are fourteen town and village subdivisions within the Chautauqua Lake watershed. Water 
and watershed management is complicated as political boundaries do not necessarily coincide with 
watershed boundaries.  This can make the implementation of watershed recommendations more 
complex, time consuming and costly. Additionally, as the New York State Constitution provides for 
home rule, the primary authority for guiding community planning and development is vested in 
cities, towns and villages.  This provides local municipalities with the power to define how their 
community is regulated, and can result in watersheds with varying levels of regulation.  Conversely, 
this also provides opportunities for municipalities to work together to make decisions at the 
subwatershed level and implement local projects that might not have otherwise occurred. 
 
Table 6-1 provides a summary of the basic land use planning and regulatory tools used by the town 
and village governments within the watershed. These land use planning tools include 
comprehensive plans, zoning and subdivision regulations, site plan review regulations, and the 
creation of planning boards/commissions.  While some municipalities in the watershed have a 
comprehensive set of land use regulations and guidelines, other communities have zoning but lack 
other planning tools. They may have no comprehensive plan to provide an overall vision for future 
land use and/or no planning board to assist in the decision-making process regarding new 
development and other activities that can influence the character of the community. These tools 
used to guide land use development are important to watershed planning because land uses can 
have a direct impact on water quality within the watershed.  
 

Understanding existing land use regulations and 
the tools that are in place in each of the 
watershed municipalities is important as 
considerations are given to how land use 
changes and development has the potential to 
influence water quality.  Land use regulations 
and tools are summarized in greater detail in 
subsequent sections of the Watershed 
Management Plan. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 Town of Ellicott Zoning Map 
Source: Town of Ellicott 
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Table 6-1.  Summary of Land Use Regulations by Municipality 

MUNICIPALITY WRITTEN 

COMPREHENSIVE 

PLAN 

ZONING SUBDIVISION 

REGULATIONS 

SITE PLAN 

REVIEW 

PLANNING 

BOARD 

Town of Busti Yes Yes No Yes Yes 

Town of Chautauqua Yes Yes No Yes Yes 

Town of Ellery No Yes No Yes Yes 

Town of Ellicott Yes Yes Yes Yes Yes 

Town of Harmony Yes Yes No Yes Yes 

Town of North Harmony Yes Yes No Yes Yes 

Town of Portland Yes Yes No Yes Yes 

Town of Sherman No No No No No 

Town of Stockton No Yes No Yes Yes 

Village of Bemus Point Yes Yes No Yes Yes 

Village of Celeron Yes Yes No Yes Yes 

Village of Lakewood No Yes Yes Yes Yes 

Village of Mayville No Yes No Yes Yes 

Village of Panama No Yes No No Yes 

 
Source: New York Land Use Tools: A 2008 Survey of Land Use Planning & Regulations in NYS (NYS Legislative Commission on Rural 
Resources) 

 
 
6.2 Review of Local Municipal Regulations Related to Watershed Health 
 
This section examines the regulatory conditions that 
currently exist within the Chautauqua Lake Watershed as 
they apply to water quality. Additionally, Section 10 (Part III 
of this watershed management plan) provides summaries of 
federal and state regulations and agencies, particularly as 
they relate to water quality.    
 
The local municipal regulatory review provides a critical 
analysis of existing municipal land use controls for 
communities located wholly or partially within the 
watershed. The analysis was undertaken to determine the 
level of attention given to addressing environmental and 
water quality issues at the local level.   The analysis considers 
fourteen regulatory factors, identified below, and considers 
how each is addressed, or not addressed, within local 
regulatory policies, programs, and ordinances. The detailed 
review of local controls identified the significance of specific 
topics as they relate to water quality, a summary of key 
findings, and preliminary recommendations. A table was also 
provide for each of the regulatory factors, listed below, to 
provide an easy reference for better understanding the 
specific characteristics of individual communities within the 
watershed.  
 

Municipalities with Jurisdiction 
Fronting on Chautauqua Lake: 

 Bemus Point  
 Busti 
 Celoron 
 Chautauqua 
 Chautauqua Institution* 
 Ellery 
 Ellicott 
 Lakewood 
 Mayville 
 North Harmony 

 
Municipalities with No Jurisdiction 
Fronting on Chautauqua Lake, but 
Located in the Watershed: 

 Harmony 
 Panama 
 Portland 
 Stockton 
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The following pages contain a detailed audit and evaluation of the local land use controls of the 
fourteen municipalities with regulatory authority over properties within the Chautauqua Lake 
watershed, plus the Chautauqua Institution.* This analysis required a page by page review of some 
1,500 pages of zoning ordinance text and maps. The audit became an iterative process of moving 
forward and back repeatedly through the ordinances so as not to overlook the manner in which 
each municipality dealt with various development situations. Beyond the zoning ordinances, 
several hundred additional pages of policies, programs and ordinances at the state and local level 
were also reviewed to determine (1) those aspects of local regulations authorized by New York 
State rule and (2) the types of standards employed in other local areas, in and out of New York 
State. 
 
Some parts of the audit concerning lakefront development do not apply to the five non-lakefront 
municipalities. In those instances, the municipalities are listed but the space available in the audit 
table has been “grayed out”. 
 
Regulatory Factors Considered in Analysis: 
 

 Purpose and Objectives Statements 

 Key Definitions 

 Lakeshore Area Development Standards 

 Lakeshore and Stream Bank Water Quality Buffers 

 Accessory Structures and Storage on Lakefront Lots 

 Special Boathouse Requirements 

 Other Improvement Standards in Lakefront Areas 

 Non-Conformity Rule 

 Shared Water Access Lots 

 Cluster and Planned Unit Development Standards 

 Site Plan Review, Stormwater Management, and Sedimentation Control 

 General Development Standards of Relevance 

 Agricultural Use Standards 

 Floodplain Regulations 
 
 

  

                                                             
* It is recognized that the Chautauqua Institution is not a municipality and further, that the Institution’s Architectural and Land Use 

Regulations function more like restrictive covenants than a municipal ordinance. However, for the sake of a complete analysis of 
zoning-like controls around the lake, the Institution’s regulations are included in this report. 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

  Page 142   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

6.2.1 Purpose and Objectives Set the Foundation  
 
Why Examine 

Most zoning ordinances have a section at the beginning stating the intended purpose and objectives 
of the document. In the case of municipalities with planning jurisdiction within the watershed of 
Chautauqua Lake, each municipal zoning ordinance was examined to determine whether any of 
these local regulations identified environmental concerns, water resource restoration and protection 
or protection from flooding as explicit objectives. In such cases, the ordinance would then have 
established a foundation for special environmental standards for development.   
 
Findings 

A summary of findings associated with Municipal Purpose and Objective Statements is included 
below and in Table 6-2: 
 

 Of the 14 jurisdictions, the Chautauqua Institution, Mayville, Harmony, and Panama have 
explicit language in the purpose statements to their ordinances addressing environmental 
protection and water quality protection. Harmony’s coverage of environmental 
objectives to be supported by the zoning ordinance is the most effective. 

 10 of the 14 ten zoning ordinances speak directly to the need to protect people and 
property from flooding. 
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Table 6-2.  Purpose and Objectives as Related to Environmental Standards 

 CALLS FOR ENVIRONMENTAL 
PROTECTION 

CALLS FOR WATER QUALITY 
PROTECTION 

CALLS FOR PROTECTION 
FROM FLOODING 

Bemus Point No No, except for water supply health 
standards 

Yes 

Busti No No Not specifically in the Purpose 

Celoron No, except under checklist for Areas of 
Concern under Supplemental Regulations 

No No, except for water supply health 
standards 

Chautauqua No No Not specifically in the Purpose 

Chautauqua 
Institution 

Yes Yes No (all private development is outside of 
floodplain) 

Ellery No No, except for water supply health 
standards 

Yes 

Ellicott No, except under checklist for Areas of 
Concern under Supplemental Regulations 

No, except water supply Yes 

Lakewood No, except under checklist for Areas of 
Concern under Supplemental Regulations 

No, except water supply Yes 

Mayville Yes Yes Yes 

North 
Harmony 

No No, except water supply Yes 

Harmony Yes, an entire section in the Purpose and 
Objectives devoted to the Environment 

Yes, including erosion control, 
groundwater protection, wetlands, use of 
buffers to moderate development affects 

Yes 

Panama Yes, “implement environmental restraints 
on natural features” “preserve unique 
natural features” 

“Promote BMP's within each watershed 
such that erosion is minimized” 

Yes 

Portland No No Yes 

Stockton No, except under checklist for Areas of 
Concern under Supplemental Regulations 

No, except water supply Yes 
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6.2.2 Key Definitions Used in Standards 
 

Why Examine 

The protection of lake water quality is dependent upon the adoption and enforcement of certain 
development standards. These development standards, in turn, must rely upon the use of key 
words with precise meanings. Each ordinance was therefore examined for the presence or absence 
of certain key words and further, whether the definition provided was appropriate for use in typical 
water quality protection standards. Note: The significance of these words to water quality may not 
be immediately evident until the reader sees how the words are used in regulating development. 
 

Findings 

The following is a summary of key findings (see Table 6-
3): 
 

 Of the 14 jurisdictions, all but 2 provide a 
definition for an accessory structure or 
building, thereby making it easier to reference 
and regulate same, particularly in lakefront 
areas.  

 11 out of 14 give a specific definition for a 
storage structure; 2 specify that such 
structures should not exceed 120 square feet. 4 
others specify a maximum footprint of 150 
square feet. One, the village of Panama uses 240 
square feet for a standard sized storage 
structure. 

 11 of 14 provide a definition for building area; 
these definitions include only the actual 
building footprint of the principal structure and 
accessory structures. The definitions do not 
include uncovered porches, decks, patios, etc. 

 13 of 14 jurisdictions include a definition for lot 
coverage; the formula for lot coverage includes 
only the building area as a proportion of the lot 
area. While this definition of lot coverage 
addresses building size relative to lot size, it is 
of little use in measuring stormwater runoff 
impacts. 

 None of the 14 jurisdictions provide a definition 
of total impervious surface area, the most 
useful way to measure stormwater runoff 
impacts. 

A Focus on Lot Coverage Versus 
Total Impervious Surface Area 

 

Research shows that as the amount 

of impervious surface area in a 

watershed goes up, water quality, 

aquatic habitat and aquatic species 

diversity goes down.* Municipalities 

in the Chautauqua County watershed 

rely upon lot coverage rather than 

impervious surface area as a 

measure of development intensity 

and likely stormwater runoff. The 

short-coming of lot coverage as 

defined in these ordinances is that it 

addresses only the roof area of 

buildings and does not take into 

account, driveways, parking areas, 

walkways, pool decks, patios and 

many other forms of impervious 

surface. Therefore, in several places 

in this analysis, and in the 

recommendations that come out of 

it, the reader will note that limits on 

impervious surface areas, and the 

environmental impacts they 

generate, will be central to 

improving water quality in 

Chautauqua Lake. 

 
* State of Wisconsin, Bureau of Watershed 
Management May 22, 2000, citing numerous 
sources. 
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Table 6-3.  Key Definitions Used in Standards 

 ACCESSORY STRUCTURE 
OR USE 

STORAGE STRUCTURE BUILDING AREA LOT COVERAGE TOTAL 
IMPERVIOUS 

SURFACE AREA 

Bemus 
Point 

Subordinate to principal structure Located or attached to the ground 
used for non-inhabited storage; not 
to include vehicles, not to exceed 
120 square feet 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Busti None None None None Not defined or 
mentioned 

Celoron None Located or attached to the ground 
used for non-inhabited storage; not 
to include vehicles 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Chautauqua Incidental and subordinate to the 
principal use or structure 

Shed used for temp storage of 
personal property such as lawn care 
equipment, not to exceed 120 sq ft. 

Not defined or mentioned % of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Chautauqua 
Institution 

Incidental and subordinate to the 
principal use or structure 

Storage buildings Building area defined in terms of 
percent of maximum coverage 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Ellery Subordinate to principal structure Located or attached to the ground 
used for non-inhabited storage; not 
to include vehicles 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Ellicott Incidental to principal structure  

 

Not specifically defined Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Lakewood Subordinate to principal structure Located or attached to the ground 
used for non-inhabited storage; not 
to include vehicles 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area Not defined or 
mentioned 

Mayville Subordinate to principal structure Storage structure defined as having 
150 sq ft or less. Over is a 
customary accessory use. 

Footprint of principal bldg and 
accessory structures only; does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

North 
Harmony 

Subordinate to principal structure Storage structure defined as having 
150 sq ft or less. Over is a 
customary accessory use. 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 
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 ACCESSORY STRUCTURE 
OR USE 

STORAGE STRUCTURE BUILDING AREA LOT COVERAGE TOTAL 
IMPERVIOUS 

SURFACE AREA 

Harmony Subordinate to principal structure Located or attached to the ground 
used for non-inhabited storage; less 
than 150 square feet; not to include 
vehicles 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Panama Subordinate to principal structure Storage structures shall be either 
small (240 sq ft or less) or large 
(over 24 sq ft.) not to include 
vehicles 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Portland Subordinate to principal structure None Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 

Stockton Ordinance has definitions for both 
an accessory building and 
accessory structure. Structures are 
specific to communications towers 

Located or attached to the ground 
used for non-inhabited storage; less 
than 150 square feet; not to include 
vehicles 

Footprint of principal bldg and 
accessory structures only: does 
not include uncovered porches 

% of lot devoted to building area; 
does not include paved surfaces 

Not defined or 
mentioned 
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6.2.3 LAKESHORE AREA DEVELOPMENT STANDARDS 
 

Why Examine 

It is important to acknowledge existing lakeshore development standards already in place. These 
standards provide the best indication as to how lakefront jurisdictions are currently addressing 
development closest to the lake. The nature of these existing regulations also provide clues as to the 
types of development impacts that the municipalities feel are most important to mitigate. 
 
Findings:   

The following is a summary of key findings (see Table 6-4): 
 

• Minimum lot sizes in most jurisdictions range from 10,000 to 20,000 square feet and are 
sometimes determined by the availability of central water and/or sewer.  Note that a recent 
decision by the Chautauqua County Board of Health precludes private septic treatment on 
lots less than 40,000 square feet. 

• Minimum lot widths in most jurisdictions range from 75’ to 120’. 

• The minimum lakeshore building setback in 7 of the 9 lakefront jurisdictions is 50’ The 
Town of Chautauqua specifies 40’. 

• Ellery requires that buildings be set back more than 50’ if the average setback of existing 
structures is greater. Mayville allows structures to be placed closer than 50’ if the average 
setback of existing structures is less. (The setback of the proposed structure must equal the 
setback of adjoining properties plus 5’) 

• Most lakefront jurisdictions allow accessory buildings and storage structures by special 
use permit. Some permit these uses by right if they are less than a specified size (e.g. equal to 
or less than 150 square feet). Only the Town of Chautauqua prohibits all buildings other than 
a boathouse within its lakefront building setback. 

• Most lakefront jurisdictions allow swimming pools, ground level courts, and even 
commercial parking areas by special use permit. Several jurisdictions make no mention of 
any limitations whatsoever on the placement of these improvements within their lakefront 
setbacks. 

• Several lakefront jurisdictions allow fences by special use permit within their lakefront 
setbacks. Several others prohibit fences altogether within their lakefront setbacks. Celeron 
allows fences less than 2’ in height by right. 

• Most lakefront jurisdictions make no mention of restrictions against septic systems within 
their lakefront building setback, provided that County Health regulations can be satisfied.  

• None of the lakefront jurisdictions limit the amount of building coverage within their 
lakefront building setback. 

• None of the lakefront jurisdictions limit the total amount of impervious surface area within 
their lakefront building setback. 

• Nearly all lakefront jurisdictions mention that modifications to shoreline must be in 
accordance with the New York state Department of Environmental Conservation. 
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Table 6-4.  Lakeshore Areas Development Standards 

 SMALLEST LOT 
AREA 

PERMITTED: 

SMALLEST 
LOT WIDTH: 

SPECIAL 
LAKESHORE 

BUILDING 
SETBACK 

TYPES OF IMPROVEMENTS 
ALLOWED IN LAKESHORE 

SETBACK 

MAX  LOT 
COVERAGE 

BY 
BUILDINGS IN 
LAKESHORE 

SETBACK 

IMPERVIOUS 
AREA LIMIT 
OVERALL, 
INCLUDING 

PAVED 
AREAS 

OTHER 

Bemus Point No special minimum 
lot size 

No special 
minimum lot width 

50’ building setback 
from shoreline 

Accessory buildings, parking, 
swimming pools, etc. by special use 
permit 

No special 
provision in 
lakeshore setback 
area 

No provision Modifications to 
shoreline to be in 
accord with NYS Dept 
of Environmental 
Conservation 

Busti 1 acre in Lakeshore 
Commercial District 

80’ in the 
Lakeshore 
Commercial 
District 

50’ building setback 
from shoreline 

Parking or storage, boathouses, 
water-oriented structures (docks, 
bulkheads) No fence may be located 
within 50’ of the lake 

No special 
provision in 
lakeshore setback 
area 

No provision  

Celoron 10,000 square feet in 
R1 and R2 districts 

90’ in C1 District 50’ building setback 
from shoreline 

Parking or storage, pools,  

Boathouses 

Water-oriented structures (docks, 
bulkheads) Fence less than 2’ 
permitted by right 

No special 
provision in 
lakeshore setback 
area 

No provision Modifications to 
shoreline to be in 
accord with NYS Dept 
of Environmental 
Conservation 

Chautauqua From 10,000 square 
feet to 20,000 square 
feet in most districts 
depending upon the 
availability of central 
water and/or sewer 

From 75’ to 100’ in 
most districts 
depending upon 
the availability of 
central water 
and/or sewer 

40’ building setback 
from shoreline 

No building other than a boathouse No special 
provision in 
lakeshore setback 
area 

No provision Front yard is area 
adjoining the lake. 
Rear yard is the area 
30 feet from the edge 
of the street. 

Chautauqua 
Institution 

Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable 

Ellery 10,000 square feet in 
the R1-WB, R2 and 
B1 districts 

80’ in the R1-WB 
and R-2 districts 

50’ building setback 
from shoreline; can 
be more if average 
existing building 
setback is greater 
than 50’ 

Fences, storage structures and 
commercial parking by special use 
permit. Private parking, pools, etc. 
allowed by right Fences or walls are 
prohibited within the R1-WB district. 

 

No special 
provision in 
lakeshore setback 
area 

No provision Modifications to 
shoreline to be in 
accord with NYS Dept 
of Environmental 
Conservation 
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 SMALLEST LOT 
AREA 

PERMITTED: 

SMALLEST 
LOT WIDTH: 

SPECIAL 
LAKESHORE 

BUILDING 
SETBACK 

TYPES OF IMPROVEMENTS 
ALLOWED IN LAKESHORE 

SETBACK 

MAX  LOT 
COVERAGE 

BY 
BUILDINGS IN 
LAKESHORE 

SETBACK 

IMPERVIOUS 
AREA LIMIT 
OVERALL, 
INCLUDING 

PAVED 
AREAS 

OTHER 

Ellicott No special minimum 
lot size 

No special 
minimum lot width 

50’ building setback 
from shoreline 

No building or accessory structure, 
including ground level courts or 
pools or similar constructed facilities. 
County approved water supply and 
sewage systems are allowed. 

No special 
provision in 
lakeshore setback 
area 

No provision No provision 

Lakewood No minimum lot sizes 
mentioned 

75’ in all districts 50’ building setback 
from shoreline 

Fences, storage structures and 
commercial parking by special use 
permit.  

No special 
provision in 
lakeshore setback 
area 

 Modifications to 
shoreline to be in 
accord with NYS Dept 
of Environmental 
Conservation 

Mayville 18,000 square feet in 
Lakeside Residential 
District 

120’ in Lakeside 
Residential District 

50’ building setback 
from shoreline 

Accessory buildings, parking, 
swimming pools 

No special 
provision in 
lakeshore setback 
area 

No provision Modifications to 
shoreline to be in 
accord with NYS Dept 
of Environmental 
Conservation 

North 
Harmony 

20,000 square feet in 
R1 (Lakefront) 
District 

100’ in R1 
(Lakefront) District 

50’ building setback 
from shoreline 

Parking or storage 

Boathouses 

Accessory buildings by special use 
permit 

No special 
provision in 
lakeshore setback 
area 

No provision Modifications to 
shoreline to be in 
accord with NYS Dept 
of Environmental 
Conservation 

Harmony No Chautauqua 
Lakefront Jurisdiction 

      

Panama No Chautauqua 
Lakefront Jurisdiction 

      

Portland No Chautauqua 
Lakefront Jurisdiction 

      

Stockton No Chautauqua 
Lakefront Jurisdiction 
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6.2.4 Lakeshore and Streambank Water Quality Buffers  
 

Why examine 

“Naturally” vegetated water quality buffers are among the most effective, least expensive methods of 
protecting water quality. When adjoining construction sites, the natural mix of grasses, shrubs and 
trees (whether preserved or planted) work to absorb eroding soils during land grading. After 
development is complete, the same buffer strips work non-stop to capture and filter pollutants from 
stormwater runoff. In rural areas, similar buffer strips along streams capture fertilizers, pesticides 
and siltation from croplands, and animal waste from pastures, barnyards and intensive livestock 
operations. In both situations, the root mass within these areas can stabilize and protect stream 
banks and lake shores from the forces of soil erosion. Soil scientists, hydrologists and others have 
differing opinions on the minimum effective width of such buffers. Recommended widths from 25’ to 
100’ are not uncommon. The minimum effective width of the buffer may depend upon the soil type, 
ground slope, vegetation used and other factors. All agree, however, that the wider the buffer the 
better, and that any buffer is better than no buffer. 
 

Findings 

The following are key findings associated with this analysis (see Table 6-5): 
 

• None of the 14 jurisdictions define what a water quality buffer is. 

• None of the 14 jurisdictions have any requirements for a water quality buffer adjoining the 
lake or streams flowing into the lake. 

• None of the 14 jurisdictions specify any particular types of vegetation to be preserved or 
planted in a water quality buffer. 
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Table 6-5.  Lakeshore and Streambank Vegetated Buffers 

 TERM USED (RIPARIAN BUFFER, 
WATERFRONT BUFFER, ETC.) 

MINIMUM 25’ WIDTH 
ALONG THE LAKE SHORE 

BUFFER STRIP OF ANY 
WIDTH REQUIRED ALONG 

STREAMS 

VEGETATION TYPES 
SPECIFIED: 

Bemus Point none none none none 

Busti none none none none 

Celoron none none none none 

Chautauqua none none none none 

Chautauqua 
Institution 

none none none, but the Institution is currently 
installing planted buffer zones 

none 

Ellery none none none none 

Ellicott none none none none 

Lakewood none none none none 

Mayville The ordinance’s Purpose and objectives 
“encourages the use of vegetative buffers to 
moderate development affects”. 

none May be imposed as a requirement under 
Site Plan Review 

To the contrary, requires that all premises 
and immediate exterior property shall be 
maintained free from weeds or plant 
growth over 10 inches tall 

North 
Harmony 

none none none none 

Harmony The ordinance’s Purpose and objectives 
“encourages the use of vegetative buffers to 
moderate development affects”. Buffer zones 
are identified as a possible requirement for 
special use permits and variances, but to 
separate incompatible uses; no mention of 
use for environmental purposes   

none none none 

Panama Buffer zones are identified as a possible 
requirement for special use permits and 
variances, but to separate incompatible uses; 
no mention of use for environmental purposes   

none May be imposed as a requirement under 
Site Plan Review 

none 

Portland none none none none 

Stockton none none none none 
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6.2.5 Accessory Structures and Storage on Lakefront Lots  
 

Why examine 

Accessory structures are but one of many types of uses typically subject to regulation within 
lakefront areas. In addition to the creation of impervious surface areas, it is not unusual for such 
storage structures to house lawn and garden equipment and supplies, including gasoline, oil, 
fertilizers, pesticides and the like. Likewise, most lakefront communities around Chautauqua Lake 
have enacted rules concerning the outdoor storage of large items (snowmobiles, boats, RV’s) as well 
as small items (bicycles, water toys, wheel barrels, lawn chairs, outdoor grills, etc.) on lakefront 
properties. 
 
Findings 

The following section identifies key findings associated with accessory structures and storage on 
lakefront lots (see Table 6-6). 
 

• Most regulations concerning accessory structures and outdoor storage on properties 
around Chautauqua Lake deal exclusively with aesthetic and appearance concerns and have 
nothing to say about the impacts of such uses on water quality in the lake. 

• Nearly all lakefront jurisdictions permit accessory structures by right provided that they are 
placed outside the special lakefront building setback, which is usually 50’. Only the Town of 
Chautauqua requires that accessory structures also be set back 8’ from the edge of a 
navigable creek bed. 

• 7 of 10 lakefront jurisdictions allow accessory structures to be placed within the lakefront 
setback, even abutting the lakeshore, by special use permit.   

• Several jurisdictions recommend, but do not require than an accessory building placed 
within the lakefront setback area be 150 square feet or less. Some jurisdictions allow storage 
sheds by right if they are outside the lakefront setback and 120 square feet or less. 

• Several jurisdictions limit outdoor storage of vehicles and other objects to 1% or 2% of the 
total lot area. 
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Table 6-6.  Accessory Structures and Storage on Lakefront Lots 

 PLACEMENT 
OBJECTIVES 

INCLUDE WATER 
QUALITY? 

PLACEMENT 
REQUIREMENTS: 

EXCEPTIONS OUTDOOR STORAGE HOW PERMITTED 

Bemus Point No, primarily 
concerned about 
visual impacts 

Structure more than 50’ from shore 
permitted by right. 

Can be closer, even abut the 
shoreline with special use 
permit (visibility, max floor area 
of 150 ft recommended, 
anchoring)   

No provision except for trash Permitted by right if 
under 150 square feet, 
special use permit if over 

Busti No Only specified accessory 
structures allowed within 50’ of 
shoreline 

Permitted uses can abut the 
shoreline 

Storage of items held for sale permitted by right 
in Lakeshore Commercial District 

Not permitted in 
waterfront area except 
auto parking and 
storage, boathouses and 
water-oriented structures 
(docks, bulkheads) 

Celoron No, primarily 
concerned about 
visual impacts 

Structure more than 50’ from shore 
permitted by right. (1310.5 msl 
elevation) 

Can be closer, even abut the 
shoreline with special use 
permit (visibility, max floor area 
of 150 ft recommended, 
anchoring)   

No provision except for trash Permitted by right in R1, 
R2, C1 and CR if under 
120 square feet, by 
Special Use Permit in 
C2, I1 

Chautauqua No Not closer than 8’ to the edge of a 
navigable creek bed or within 40’ 
of shoreline 

No special provision Boats, trailers, fishing equip and related 
permitted by right in R district 

Storage sheds permitted 
by right if not over 120 
square feet 

Chautauqua 
Institution 

 

Not applicable as 
private development of 
these structures is 
prohibited 

No provision No provision No provision No provision 

Ellery No, primarily 
concerned about 
visual impacts 

Structure more than 50’ from shore 
permitted by right. 

Can be closer, even abut the 
shoreline with special use 
permit (visibility, max floor area 
of 150 ft recommended, 
anchoring)   

Outside storage of RV’s, Boats, snowmobiles, 
etc. allowed if less than 1% lot coverage, and 
generally be kept out of the line of sight of 
neighbors. 

Small items to be kept inside a structure. 

Rules apply only to lots less than 15.000 
square feet. 

 

Permitted by right if 150 
square feet o less, 
special use permit if over 
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 PLACEMENT 
OBJECTIVES 

INCLUDE WATER 
QUALITY? 

PLACEMENT 
REQUIREMENTS: 

EXCEPTIONS OUTDOOR STORAGE HOW PERMITTED 

Ellicott No No structure within designated 
flood hazard area may be located 
within 50’ of shoreline 

Detached garages may not be 
erected on the front half of the 
premises in all residential districts 

Not mentioned One each of RV’s, Boats, snowmobiles, etc. 
may be stored outside by right in all residential 
districts 

By right in all residential 
districts 

Lakewood No Structure more than 50’ from shore 
and meeting all setback 
requirements of the zoning district 
is permitted by right  

Can be closer, even abut the 
shoreline with special use 
permit (visibility, max floor area 
of 150 ft recommended, 
anchoring)   

Not mentioned Permitted by right if less 
than 150 square feet and 
no concrete foundation; 
otherwise requires 
special use permit 

Mayville No, primarily 
concerned about 
visual impacts 

Accessory Structure to be 
landward of the lakeside wall of the 
principal structure, i.e. 50’ from 
shoreline; may not be in a front 
yard 

Can be closer, even abut the 
shoreline with special use 
permit (visibility and anchoring 
issues must be addressed) 

Outside storage of RV’s, Boats, snowmobiles, 
etc. allowed if less than 2% lot coverage, and 
generally be kept out of the line of sight of 
neighbors 

No permit is required if 
120 square feet or less, 
building permit required  
if over 120 square feet in 
all districts 

North 
Harmony 

No, primarily 
concerned about 
visual impacts 

Structure more than 50’ from shore 
permitted by right. (1310.5 hwl-msl 
elevation) 

Can be closer, even abut the 
shoreline with special use 
permit (visibility, max floor area 
of 150 ft recommended, 
anchoring)   

Outside storage of RV’s, Boats, snowmobiles, 
etc. allowed if less than 1% lot coverage, and 
generally be kept out of the line of sight of 
neighbors. 

Small items to be kept inside a structure. 

Rules apply only to lots less than 15.000 
square feet. 

No permit is required if 
140 square feet or less, 
building permit required  
if over 140 square feet in 
all districts 

Harmony No Chautauqua 
Lakefront Jurisdiction 

    

Panama No Chautauqua 
Lakefront Jurisdiction 

    

Portland No Chautauqua 
Lakefront Jurisdiction 

    

Stockton No Chautauqua 
Lakefront Jurisdiction 
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6.2.6 Special Boathouse Requirements  
 

Why examine 

In the early days of recreational boating, boathouses served a significant function in protecting the 
sometimes delicate finishes on the surfaces of wooden pleasure boats. With the advent of aluminum 
boats, fiberglass boats and snap on boat covers, the need for boat houses has largely diminished, but 
many such structures have remained through the years. Some serve primarily as “rooftop terraces”; 
others are simply a quaint reminder of days gone by. And, there are still a few boat owners who 
believe that boathouses are a necessary feature of waterfront property.  
 

However, the increased proliferation of boathouses and their potential cumulative impacts can 
present a concern to waterfront management. There is considerable evidence that over-water 
structures such as boathouses can adversely affect aquatic habitat through shading of aquatic 
submerged vegetation and fragmentation of habitats, alter patterns of water flow, introduce 
chemicals into the marine environment, impact navigation, and restrict access to public trust 
resources. Construction of new boathouses should carefully consider the cumulative environmental 
impacts of proposed construction and the potential benefits to the applicant. The construction of 
boathouses above the Ordinary High Water (OHW) mark minimizes adverse impacts to water 
resources. 
 
Findings 

The following are key findings associated with Special Boathouse Requirements (see Table 6-7). 
 

• Only 2 of 10 lakefront jurisdictions, Bemus Point and Chautauqua see the need to define the 
term “boathouse”. 

• Most lakefront jurisdictions make no mention of boathouses in their zoning ordinance, 
treating them the same as any other accessory structure or storage building. 

• Chautauqua requires that boathouses be setback at least 10’ from adjacent properties and 
be no taller than 16 feet. 

• Several lakefront jurisdictions require that boathouses be approved only by special use 
permit. Several others allow them by right in certain zoning districts. 

 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

           Page 160

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

This page intentionally left blank  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

           Page 161   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

Table 6-7.  Special Boathouse Standards 

 DEFINITION: PLACEMENT 
REQUIREMENTS: 

DIMENSIONAL 
REQUIREMENTS: 

HOW PERMITTED 

Bemus Point Non-inhabited for storage of boats and 
lake-oriented equipment 

In accordance with all area requirements None mentioned Special Use Permit 

Busti Not Defined No provision None mentioned Permitted by right 

Celoron Not Defined No provision None mentioned By right in Shoreline Commercial District 

Chautauqua Building used for the temporary storage 
of boats that is located along the shore 

Setback 10’ from adjacent properties Cannot exceed a height of 16’ and one 
dock 

By Special Use Permit 

Chautauqua 
Institution 

No provision Not applicable Not applicable Community owned boathouse permitted 
by right 

Ellery Not defined No provision No provision By special use permit in R1, R1-WB, R2, 
R3, B2, B3, B4, A 

Ellicott Not defined As per accessory structures As per accessory structures By right in all residential districts 

Lakewood Not Defined No provision None mentioned Permitted by Special Use Permit (like any 
accessory use over 150 square feet0 

Mayville Not Defined As per accessory structures As per accessory structures Public boathouse by special use permit in 
B2 and P districts. Private boathouse by 
special use permit in R3 and B2 districts 

N. Harmony Not defined As per accessory structures As per accessory structures  

Harmony No Chautauqua Lakefront Jurisdiction    

Panama No Chautauqua Lakefront Jurisdiction    

Portland No Chautauqua Lakefront Jurisdiction    

Stockton No Chautauqua Lakefront Jurisdiction    

 

  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

           Page 162   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

This page intentionally left blank  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

           Page 163

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

6.2.7 Other Improvement Standards in Lakefront Areas  
 

Why examine 

There are certain other improvements, typical of lakefront areas that warrant some level of public 
authority over their construction. For example, issues concerning piers and docks may involve the 
number of slips created per lot, the location and direction of the pier relative to adjoining properties, 
the height and width of the dock, vertical structures built on the dock, and so forth.   As it relates to 
water quality, increased proliferation of docks can adversely affect aquatic habitat through shading 
of aquatic submerged vegetation and fragmentation of habitats, alter patterns of water flow, 
introduce chemicals into the marine environment, impact navigation, and restrict public access to 
public trust resources.   
 
Marinas and boat launches have all the same issues as private docks and piers, plus noise, 
appearance and parking challenges. Walkways within lakefront areas can contribute to impervious 
surfaces and, depending on the soil type, ground slope and walking surface, may contribute to soil 
erosion concerns. Parking areas within lakefront areas can add significantly to impervious surfaces, 
and also cause increases in contaminated stormwater runoff. Fuel tanks, particularly buried fuel 
tanks, may have issues related to undetected leaks, groundwater contamination and subsurface flows 
of pollutants into the lake. 
 

Findings 

The following are key findings associated with other Improvement Standards in Lakefront Areas (see 
Table 6-8): 
 

• Most lakefront jurisdictions do little to regulate the construction of private piers and locks, 
preferring to leave such construction standards and requirements to State permitting 
authorities. 

• Several lakefront jurisdictions do regulate the use of private docks, however, allowing only 
for non-commercial pleasure use by the property owner or persons with legal rights to the 
property. 

• Several lakefront jurisdictions also require that any use located on a dock must be listed as 
a permitted use on adjoining lakeshore property and must have adequate parking. 

• Most lakefront jurisdictions allow for marinas only by special use permit. Busti and Celeron 
allow marinas by right in their lakefront commercial districts. 

• Only Ellery has a provision addressing boat launches. That municipality’s ordinance states 
that a special use permit may be required after the fact, if complaints are registered by 
nearby property owners. 

• None of the 13 lakefront jurisdictions has any provision concerning the placement or 
construction of walkways within the lakefront setback area. 

• Several lakefront jurisdictions require that a special use permit be obtained for commercial 
parking areas within their lakefront commercial districts.  

• Most of the zoning ordinances within these lakefront jurisdictions are silent with regard to 
requirements for private parking within the lakefront setback area. 

• 9 of the 10 lakefront jurisdictions make no mention of restrictions on fuel tanks within 
their lakefront setback area. (It is assumed, however, that most would require some 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 

 

           Page 164

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

precautions for fuel tanks as a component of utility systems within flood prone areas.) A 
reading of Mayville’s permitted use table would conclude that fuel tanks are not a permitted 
use anywhere in the community but that may be a typographical error. 
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Table 6-8.  Other Improvement Standards in Lakefront Areas 

 PIERS & DOCKS MARINAS AND BOAT 
LAUNCHES 

WALKWAYS WITHIN 
WATERFRONT AREA 

PARKING AREAS 
WITHIN LAKEFRONT 

SETBACK 

FUEL TANKS 
PROHIBITED WITHIN 

LAKEFRONT 
SETBACK 

Bemus Point Public dock defined to include a semi-public dock 
(rental slips available for a fee but not publicly 
owned) 

Any use located on a dock must be a permitted 
use on adjoining property with adequate parking 

Business adjacent to a lake 
offering services to 
recreational boats requires 
special use permit 

Not mentioned Parking for all uses other than 
single family dwellings allowed 
only by special use permit. 

Not mentioned 

Busti No dock, pier, etc may extend more than 40’ 
from the shoreline to a depth of water not greater 
than 4’ 

Permitted by right in 
Lakeshore Commercial 
District 

Not mentioned Permitted by right Not mentioned 

Celoron Private dock or pier by right in Shoreline 
Commercial District, Public pier by right in 
Cultural District 

Non-commercial pleasure use of dock only by 
property owner or persons with legal rights 

Commercial use allowed by Special Use Permit 

By right in Shoreline 
Commercial District 

Not mentioned By Special Use Permit in 
Shoreline Commercial District 

Not mentioned 

Chautauqua Configuration must be straight, F, L, T or U 
shaped, less than 700 square feet no part wider 
than 8’ or higher than 5’ above mhw 

Permitted by special use permit. 

Business adjacent to water 
offering services to 
recreational boats, Yacht 
clubs and marinas allowed by 
special use permit in R-R 
district. 

Not mentioned Parking not allowed in front 
yard which, by Lakefront 
Regulation is defined for all 
lakefront lots as the area 
adjoining the lake. 

Not mentioned 

Chautauqua 
Institution 

Institution owned facilities allowed in Beach and 
Recreation District 

Institution owned facilities 
allowed in Beach and 
Recreation District 

Not mentioned Institution owned facilities 
allowed in Beach and 
Recreation District 

Not mentioned 

Ellery Non-commercial pleasure use of dock only by 
property owner or persons with legal rights 

Any use located on a dock must be a permitted 
use on adjoining property with adequate parking. 

All docks and piers generally by special use 
permit. 

Marinas permitted by special 
use permit in B3 and A 
districts.  

Launch ramps may require a 
special use permit if 
complaints filed. 

Not mentioned Where commercial parking lots 
are an allowed use, by special 
use permit 

Private parking by right. 

Not mentioned 
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 PIERS & DOCKS MARINAS AND BOAT 
LAUNCHES 

WALKWAYS WITHIN 
WATERFRONT AREA 

PARKING AREAS 
WITHIN LAKEFRONT 

SETBACK 

FUEL TANKS 
PROHIBITED WITHIN 

LAKEFRONT 
SETBACK 

Ellicott No provision No provision Not mentioned No restrictions on parking w/in 
waterfront area 

Not mentioned 

Lakewood Non-commercial pleasure use of dock only by 
property owner or persons with legal rights 

Any use located on a dock must be a permitted 
use on adjoining property with adequate parking 

Not mentioned Not mentioned No restrictions on paved 
parking within waterfront area 

Not mentioned 

Mayville Non-commercial pleasure uses only 

Public dock, pier by special use permit in B2 and 
P districts. Any use on a dock must be a 
permitted use on adjoining property with 
adequate parking 

Marinas permitted by special 
use permit in B2, B3 and P 
districts.  

 

No provision No restrictions on paved 
parking within waterfront area 

Not allowed anywhere in 
community according to 
permitted use table 

North 
Harmony 

Non-commercial pleasure use of dock only by 
property owner or persons with legal rights 

Any use located on a dock must be a permitted 
use on adjoining property with adequate parking. 

No provision No provision Commercial parking shall be 
by special use permit within 
waterfront area in appropriate 
districts 

Not mentioned 

Harmony No Chautauqua Lakefront Jurisdiction     

Panama No Chautauqua Lakefront Jurisdiction     

Portland No Chautauqua Lakefront Jurisdiction     

Stockton No Chautauqua Lakefront Jurisdiction     
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6.2.8 Non-Conformity Rules 
 

Why examine 

The vast majority (80% or more) of Chautauqua’s shoreline and lakefront properties are already 
developed. Yet the currently developed nature of the shoreline is a primary contributor to water 
quality problems in the lake. Minimal building setbacks, expansive lawns planted right to the water’s 
edge, more impervious surfaces associated with larger year round homes, and paved driveways and 
patios all work together to send more polluted runoff and nutrients into the lake. These nutrients, of 
course, exacerbate the weed problem. Clearly, if this trend is ever to be turned around, better 
standards must be put in place for the next generation of lakefront homes and cottages. Non-
conformity rules are designed to phase out the environmentally negative development practices of 
the past, and phase in new approaches. Yet to respect the investments of property owners who built 
under a different set of rules, the issue of non-conforming development must be addressed with 
utmost care. For this reason, changes must be phased in gradually for existing structures and slightly 
more rapidly for new development.  
 

Findings 

The following section highlights key findings associated with Non-Conformity Rules (see Table 6-9): 
  

• Most municipal jurisdictions employ the “50% rule” to address improvements to non-
conforming structures. The 50% rules generally states that a non-conforming structure may 
be improved by up to 50% of its value so long as the extent of the structure’s non-conformity 
is not increased.  

• Another version of the 50% rule, apparently not employed much in Chautauqua County, 
states that if a non-conforming structure is damaged by more than 50% of its pre-damage 
value, then that structure may not be rebuilt except in conformity with whatever new 
standards may be in place.  

• Most municipalities in the Chautauqua Lake watershed will allow a damaged structure to be 
rebuilt to its previous condition no matter how badly it is damaged or destroyed. 

• Unfortunately, the current improvement and reconstruction rules that prevail in these 
municipal ordinances help perpetuate rather than correct non-conforming structures and 
uses.  
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Table 6-9.  Nonconformity Rules 

 TIMEFRAME FOR 
ABANDONMENT OF RIGHT TO 
REBUILD OR REOCCUPY AS A 

NON-CONFORMITY 

PRINCIPAL STRUCTURE 
ADDITIONS 

RECONSTRUCTION OF 
DAMAGED STRUCTURES 

NON-CONFORMING USE IN 
100 YEAR FLOODPLAIN 

Bemus Point Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 

Busti Special use permit for non-conforming uses 
in dwellings, renewed every 5 years if owner 
complies with “good neighbor” standards 

No provision for additions No provision for reconstruction The floodplain ordinance implies that 
non-conformities cannot be rebuilt if 
damaged to more than 50%. 

Celoron Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 25% of value so long as 
non-conformity is not increased 

Non-conforming buildings may be 
reconstructed if permit is applied for within 6 
months of damage 

Not mentioned 

Chautauqua Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non-conforming use may be expanded 
within an existing structure, but the 
structure may not be enlarged 

Must be rebuilt within 2 years of damage Not mentioned 

Chautauqua 
Institution 

Abandonment of non-conforming use for 2 
years loses right to reestablish the use. 

No provision for additions Must be rebuilt within 2 years of damage Not applicable 

Ellery Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Non-conforming buildings may be 
reconstructed if permit is applied for within 6 
months of damage 

Not mentioned 

Ellicott Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

 

 

Non conforming structure may be 
improved up to 25% of value so long as 
non-conformity is not increased 

May be reconstructed in a non-conforming 
location so long as elevation requirements 
are met, not more than 1 year has passed, 
and not more than 75% destroyed 

May not be expanded  but may be 
modified to incorporate flood proofing 

Lakewood Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 

Mayville Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non-conforming building may not be 
enlarged to displace a conforming use  

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 

North Harmony Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 
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 TIMEFRAME FOR 
ABANDONMENT OF RIGHT TO 
REBUILD OR REOCCUPY AS A 

NON-CONFORMITY 

PRINCIPAL STRUCTURE 
ADDITIONS 

RECONSTRUCTION OF 
DAMAGED STRUCTURES 

NON-CONFORMING USE IN 
100 YEAR FLOODPLAIN 

Harmony Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 

Panama Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 

Portland Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

Must apply for permit to rebuild within 6 
months of damage. 

Not mentioned 

Stockton Abandonment of non-conforming use for 1 
year loses right to reestablish the use. 

Non conforming structure may be 
improved up to 50% of value so long as 
non-conformity is not increased 

No specific provision Not mentioned 
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6.2.9 Shared Water Access Lots (Funneling)  
 
Why examine 

Shared water access lots allow persons who do not live on the water to nonetheless have semi-
private access to the water. Issues concerning such lots involve how many parties may have access 
through a single lot, and based on that number, how many parking spaces should be provided, how 
large a lot is required, how wide, how many docks may be constructed, the number and size of boats 
to be allowed, the need for screening and buffering of adjoining properties etc. Such shared water 
access lots may place a greater impact on the lake than the typical single family lot, depending largely 
on how impervious surface areas are handled. 
 
Findings 

The following section highlights key findings associated with Shared Water Access Lots (see Table 6-
10): 
 

• 5 of the 10 lakefront jurisdictions do not permit funneling within their community. In one 
jurisdiction, Chautauqua Institution, the entire lakeshore is in common ownership for the 
benefit of the community. 

• In several communities, the type of permit required (by right, special use permit, or 
variance) depends on the size of the lot and number of parties proposed to share access.  

• None of the five lakefront jurisdictions that allow funneling have any restrictions against 
parking within the lakefront building setback. 
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Table 6-10.  Shared Water Access Lots (Funneling) 

 PERMITTED? MIN LOT SIZE MIN LOT WIDTH OTHER CONDITIONS PARKING NOT 
WI/N 50’ OF 
SHORELINE 

Bemus Point No provision No provision No provision No provision No provision 

Busti No provision No provision No provision No provision No provision 

Celoron No provision No provision No provision No provision No provision 

Chautauqua Yes, by Special Use Permit in R, R-L, PUD, 
R-R, R-A, B districts 

10,000 square feet, 2500 
square feet per party 

75’ for first four parties plus 
15’ more for each additional 
party 

Separate boating and swimming 
areas to be designated, screening 
from adjacent properties required, 
no house on lot unless pre-existing 

No provision 

Chautauqua 
Institution 

Not applicable Not applicable Not applicable Not applicable No 

Ellery Funneling is not permitted in the R1, R1-WB 
and R2 districts 

Generally the same as for the 
underlying district if by right.  

Generally 40-50 ft but can 
be less by variance 

Too many to list, plus others at 
Board’s discretion 

No 

Ellicott No provision No provision No provision No provision No provision 

Lakewood No provision No provision No provision No provision No provision 

Mayville Yes.  Generally 1500 to 2500 sq ft 
but can be smaller by variance 

Generally 30-40 ft but can 
be less by variance 

Too many to list, plus others at 
Board’s discretion 

No 

North 
Harmony 

Yes Generally 1500 to 2500 sq ft 
but can be smaller by variance 

Generally 30-40 ft but can 
be less by variance 

No storage of vehicles or trailers 
for more than two weeks 

No. Parking must be 
off road. 

Harmony No Chautauqua Lakefront Jurisdiction     

Panama No Chautauqua Lakefront Jurisdiction     

Portland No Chautauqua Lakefront Jurisdiction     

Stockton No Chautauqua Lakefront Jurisdiction     
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6.2.10 Cluster and Planned Unit Development Standards  
 

Why examine 

Cluster developments and planned unit developments (PUD's) offer the opportunity to develop in a 
manner that creates less environmental impact and more efficient land use patterns. The intent of 
cluster development and PUD’s is to focus development on the parts of a land tract most suitable for 
development and to leave the remaining, less suitable land in permanently dedicated open space. 
With proper planning, the open space can provide multiple benefits, including: (1) providing 
permanent visual relief for residents of the community (2) providing a screening buffer between 
adjoining developments (3) providing areas for wildlife habitat and migration and (4) absorbing and 
lessening the impact of stormwater runoff on areas outside the development. It is this last benefit 
that offers the best opportunity to improve water quality conditions in Chautauqua Lake. By placing 
permanent open space between the developed areas and the lake or streams feeding the lake, 
significant water quality benefits can be obtained. 
 
Findings 

The following section identifies key findings associated with Cluster and Planned Unit Development 
Standards (see Table 6-11): 
 

• 9 of the 14 municipalities allow cluster development by special use permit, usually in 
several zoning districts. 1 municipality, Portland, allows cluster development by right. 

• In those jurisdictions where cluster development is allowed, a 5-acre minimum tract of 
land is usually required for single family development. Chautauqua allows for a 4 acre land 
tract, while Harmony, Panama and Portland call for a 10 acre minimum. 

• Of the jurisdictions that allow cluster development only 3 provide for a density bonus. All 
others state that the overall density must remain the same. 

• 2 of the 14 municipalities, Busti and Chautauqua, allow planned unit developments by 
special use permit, also in several zoning districts. Portland allows PUD’s by right, while the 
other 11 make no mention of PUD's. 

• Busti requires a minimum 10 acre tract for a PUD; Chautauqua requires only 4 acres. 
Portland requires 10 acres for a residential PUD and 20 acres for a mixed use PUD. 

• None of the jurisdictions that allow cluster development and/or PUD’s call for the protection 
of natural resources in laying out the site. 

• None of the jurisdictions that allow cluster development and/or PUD’s state that open space 
should be placed adjoining the lake or a stream, if present. 
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Table 6-11.  Cluster and Planned Unit Development Standards 

 CLUSTER OR PUD DEVLOPMENT 
ALLOWED UNDER THE ORDINANCE? 

MINIMUM ACREAGE DENSITY BONUS INVOLVED? CALLS FOR 
PROTECTION OF 

NATURAL 
RESOURCES? 

OPEN SPACE BY 
LAKE OR STREAM 

REQUIRED OR 
PREFERRED? 

Bemus Point Cluster by special use permit in R1, R2, 
and R3 districts. 

  

5 acres Overall density remains the same Not mentioned Not mentioned 

Busti Cluster and PUD by special use permit in 
CR, CA, Camp, SR, MR, HC districts 

5 acres for a Cluster Residential 
Development, 10 acres for a PUD 

Overall density remains the same Not mentioned, except 
to “take advantage of 
natural features” 

Not mentioned 

Celoron Cluster by special use permit in R2, C2 Not mentioned Increased density is provided as a 
bonus for creating open space 

Yes Not mentioned 

Chautauqua PUD by special use permit in R-L, R-A, B, 
C-1, and I districts 

 

4 acres Increased density is provided as a 
bonus for creating open space 

Yes Not mentioned 

Chautauqua 
Institution 

No provision No provision No provision No provision No provision 

Ellery Cluster by special use permit in R1, R1-
WB, R2, R3, B1, B2, B3, B4, AR, A 

5 acres Overall density remains the same Yes Not mentioned 

Ellicott No provision No provision No provision No provision No provision 

Lakewood Included in definitions but not listed as a 
permitted use in any district 

5 acres Overall density remains the same  Not mentioned Not mentioned 

Mayville Cluster by special use permit in R1, R3,I1, 
I2 

5 acres Overall density remains the same Yes Not mentioned 

North Harmony Cluster by special use permit in R1, R2, 
R3, R4, R5, AR, A, C1 and I1 

5 acres Overall density remains the same Yes Not mentioned 

Harmony Cluster by special use permit in R-I, R-II, 
C-I, AR-I, AR-II, and B-I districts  

10 acres: Cluster-Single Family Res. 

5 acre: Cluster Multi-Family Residential  

Increased density is provided as a 
bonus for creating open space 

Yes Not mentioned 

Panama Cluster by special use permit in R1, R2, 
R3, R4, AR-1, A-1 

5 acres: Cluster Multi-Family Residential  

10 acres: Cluster-Single Family Res 

20 acres for a PUD-Mixed Use 

Overall density remains the same Not mentioned Not mentioned 
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 CLUSTER OR PUD DEVLOPMENT 
ALLOWED UNDER THE ORDINANCE? 

MINIMUM ACREAGE DENSITY BONUS INVOLVED? CALLS FOR 
PROTECTION OF 

NATURAL 
RESOURCES? 

OPEN SPACE BY 
LAKE OR STREAM 

REQUIRED OR 
PREFERRED? 

Portland PUD’s permitted by right in FP, R3, AG, 
AG-R Districts 

Cluster developments permitted by right in 
CR, R1, R2, R3 Districts 

5 acres for a Cluster Development 

10 acres for a PUD-Residential 

20 acres for a PUD-Mixed Use 

Overall density remains the same Not mentioned, except 
to “take advantage of 
natural features” 

Not mentioned 

Stockton Cluster by special use permit in R, AR, A, 
B and L Districts 

5 acres Overall density remains the same Not mentioned Not mentioned 
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6.2.11 Site Plan Review, Stormwater Management, and Sedimentation Control  
 

Why examine 

Site plan review, if administered properly, is one of the most effective tools that local governments 
have to ensure that new development is consistent with community objectives. As stated under New 
York State’s enabling statutes “The required site plan elements … may include, where appropriate, 
those related to parking, means of access, screening, signs, landscaping, architectural features, location 
and dimensions of buildings, adjacent land uses and physical features meant to protect adjacent land 
uses as well as any additional elements specified by the town board in such zoning ordinance or local 
law.” (NYS Department of State GUIDE TO PLANNING AND ZONING LAWS, Section 247a.) Logically, 
site plan review should also be linked to plans for stormwater management and soil 
erosion/sedimentation control. At the present time, all municipalities in the Chautauqua Lake 
watershed have elected to allow state agencies to handle most aspects of stormwater management 
and soil erosion/sedimentation control. The advantages and disadvantages of state administration of 
these aspects of development is covered under the companion piece to this evaluation: State, and 
Local Government Agencies Involved in Addressing Non-Point Source Pollution and 
Watershed Management. 
 

Findings 

The following section summarizes findings associated with Site Plan Review, Stormwater 
Management, and Sedimentation Control (see Table 6-12): 
 

• All 14 municipalities call for some level of site plan review in their zoning ordinances, 
though 1, Busti, is not clear as to the requirement. 

• In most municipalities, site plan review is linked to the issuance of a special use permit. 

• In several municipalities, site plan review may also be triggered by specific development 
thresholds (i.e. commercial developments with over 5000 square feet of floor space and for 
residential developments involving more than 5 dwelling units) 

• The ordinances of 8 of the municipalities do a fairly good job of itemizing the design 
elements that must be included in a site plan. A checklist of sorts is included in the 
ordinance. 

• The ordinances of the other 6 municipalities contain language that is quite vague regarding 
the submittal requirements for an acceptable site plan. No checklist is provided and there is 
little guidance provided as to what is expected of the applicant or the board in reviewing the 
plan. 

• The ordinances of 8 of the 14 municipalities call for drawings of “existing and proposed 
drainage” to be included as part of the site plan submittal. No specifics are provided as to 
stormwater management objectives to be achieved or standards to be met. 

• The ordinances of the 6 other municipalities make no mention of drainage or stormwater 
management whatsoever. 

• Just 2 of the 14 municipalities make mention of soil erosion and sedimentation control as 
an element of the site plan submittal and review process. Again, no specifics are provided as 
to SE/SC objectives to be achieved or standards to be met. 
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Table 6-12.  Site Plan Review, Stormwater Management and Sedimentation Control 

 SITE PLAN REVIEW STORMWATER PLAN SOIL EROSION AND 
SEDIMENTCONTROL PLAN 

Bemus Point “Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.” A checklist is provided. 

Site plan submittal requirements include 
hydrogeological features including drainage and 
runoff patterns.  

None administered by the 
municipality 

Busti Requirements concerning site plan review are not clear.  

No specific provision found. 

No checklist. 

All permit applications for commercial and industrial 
buildings shall contain information detailing drainage 
and landscape plans, off street parking and loading 
and other data deemed appropriate. 

Note: Busti created the Vukote Drainage District to 
collect user charges to finance the dredging and 
improvement of the Vukote Canals. (Article 82-100 
1/20/99) 

None administered by the 
municipality 

Celoron Special use permits require “a plan for proposed development of site” showing 
buildings, lots, parking areas, etc that the board deems necessary. 

(No checklist: requirements for the content of such plans are very general.) 

None administered by the municipality None administered by the 
municipality 

Chautauqua Special use permits require “a plan for proposed development of site” showing 
buildings, lots, parking areas, etc that the board deems necessary. 

(No checklist: requirements for the content of such plans are very general.) 

None administered by the municipality None administered by the 
municipality 

Chautauqua 
Institution 

New buildings or structures and additions to existing buildings require a sketch 
prepared to scale showing all dimensions…(No checklist: requirements for the 
content of such plans are described in paragraph form.) 

C.I. has a Drainage Master Plan 

Most drainage patterns within this historic community 
are set. 

None referenced by the municipality 
in its Architectural and Land Use 
Regulations 

Ellery Site Plan Review is required for commercial developments with over 5000 
square feet of floor space and for residential developments involving more than 
5 dwelling units 

“Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.”  A checklist is provided. 

When a site plan is required, ordinance calls for 
drawings of existing and proposed drainage 

None administered by the 
municipality 

Ellicott Special use permits require, generally, a “required plan” showing the proposed 
development of a site, including buildings, lots, parking areas, etc that the 
board deems necessary. 

(No checklist; requirements for the content of such plans are very general and 
can be waved at the discretion of the reviewing board. 

None administered by the municipality None administered by the 
municipality 
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 SITE PLAN REVIEW STORMWATER PLAN SOIL EROSION AND 
SEDIMENTCONTROL PLAN 

Lakewood Site plan review required in conjunction with a SUP for commercial 
developments over 5000 square feet, for residential developments with 5 or 
more units and for any other project where impacts may be significant. 

“Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.”  A checklist is provided. 

Site plan submittal requirements include 
hydrogeological features including drainage and 
runoff patterns.  

None administered by the 
municipality 

Mayville Site plan review required in conjunction with a SUP for commercial 
developments over 5000 square feet, for residential developments with 5 or 
more units. 

“Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.” A checklist is provided. 

The New Proposal Features section includes a paragraph and checklist 
encouraging the use of BMP’s. (See two columns to the right) 

The ordinance’s Purpose and Objectives includes the 
objective to “promote BMP’s within each watershed 
such that erosion is minimized during and after 
construction”. 

 “Utilizing the NYS SEQR process, identify 
requirements that can be incorporated into the Site 
Plan Permit that will maintain or enhance the site, 
surrounding area, and watershed by requiring or 
encouraging the use of BMP’s…. 

(continued next column) 

…The following shall be considered: 

Clustering development 

Buffers and screening 

Hillside development 

Site preparation staging 

Erosion/sediment controls 

Stream corridor protection 

Wetland Protection 

Open space protection 

Limiting fertilizer usage 

Driveway/parking lot design” 

 

North 
Harmony 

Site plan review required in conjunction with a SUP for commercial 
developments over 5000 square feet, for residential developments with 5 or 
more units. 

“Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.”  A checklist is provided. 

 

When a site plan is required, ordinance calls for 
drawings of existing and proposed drainage 

None administered by the 
municipality 

Harmony Site plan review required in conjunction with a SUP for commercial 
developments over 5000 square feet, for residential developments with 5 or 
more units. 

“Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.”  A checklist is provided. 

 

When a site plan is required, ordinance calls for 
drawings of existing and proposed drainage 

None administered by the 
municipality 
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 SITE PLAN REVIEW STORMWATER PLAN SOIL EROSION AND 
SEDIMENTCONTROL PLAN 

Panama Site plan review required in conjunction with a SUP for commercial 
developments over 5000 square feet, and for mining operations and topsoil 
excavation 

“Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.”  A checklist is provided. 

The New Proposal Features section includes a paragraph and checklist 
encouraging the use of BMP’s. (See two columns to the right) 

“Utilizing the NYS SEQR process, identify 
requirements that can be incorporated into the Site 
Plan Permit that will maintain or enhance the site, 
surrounding area, and watershed by requiring or 
encouraging the use of BMP’s…. 

(continued next column) 

…The following shall be considered: 

Clustering development 

Buffers and screening 

Hillside development 

Site preparation staging 

Erosion/sediment controls 

Stream corridor protection 

Wetland Protection 

Open space protection 

Limiting fertilizer usage 

Driveway/parking lot design 

Tree Preservation” 

Portland Special condition permits require “a plan for proposed development of site” 
showing buildings, lots, parking areas, etc that the board deems necessary. 

(No checklist: requirements for the content of such plans are very general.) 

None administered by the municipality None administered by the 
municipality 

Stockton “Sketches drawn to approximate scale will be prepared…where feasible…to 
display…Existing Man-made features…Existing Natural Features… and New 
Proposal Features.”  A checklist is provided. 

Site plan submittal requirements include 
hydrogeological features including drainage and 
runoff patterns.  

None administered by the 
municipality 
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6.2.12 General Development Standards of Relevance  
 

Why examine 

There are certain development activities that, by their nature, have particular relevance to water 
quality issues. The shortcomings of using maximum lot coverage as a measure of development 
intensity have already been pointed out. Yet lot coverage is still a barometer of how densely a 
municipality sees itself developing over time. It is also a baseline from which the actual impervious 
surface of a lot must be measured. And, as pointed out previously, the greater the impervious surface 
coverage, the poorer the water quality. Concentrations of junked vehicles in junk yards, as well as 
more widely distributed junked cars in back yards, can have significant environmental impacts on 
ground and surface waters. Gasoline, oil, brake fluid, transmission fluid, and battery acid are among 
the many types of toxins than can emanate from junked cars. It is therefore useful to examine a 
community’s priorities for regulating junked cars. Mining and top soil stripping and excavation share 
the common traits of land and soil disturbance, and significant potential for stormwater runoff, soil 
erosion and siltation of nearby waters. It is therefore useful to examine a community’s priorities for 
regulating these activities. Wetlands have been universally described as the most valuable natural 
resource, square foot per square foot, of any ecosystem on earth. New York State law protects 
wetlands of 12.4 or more contiguous acres. Wetlands of smaller acreage fall to the federal or local 
government to protect. It is useful to examine each municipality’s priorities for protecting these 
limited resource areas. 
 
Findings 

The following section highlights key findings associated with General Development Standards in 
communities in the Chautauqua Lake Watershed (see Table 6-13): 
 

• Maximum lot coverage varies tremendously from municipality to municipality and even 
within municipalities by land use. 

• Maximum lot coverage varies from a high of 65% for multifamily residential in Panama’s B-
1 zoning district to a low of 5% in Harmony’s C-1 district and Panama’s C-1 and C-2 zoning 
districts. . 

• In most municipalities, maximum lot coverage for single family residential development 
(typically the largest land user in a community) averages 20 to 30%. As noted previously, 
total impervious surface area is not employed as a measure of development intensity in 
any of the 14 jurisdictions. 

• Across the board, municipal standards for junk yards and junked vehicles, as set forth in 
each community’s zoning ordinance, address visual blight, noise, dust and distance from 
incompatible land uses. All thirteen municipal ordinances (Chautauqua Institution not 
included in this instance) are silent as to separation of junk yards from streams, protection of 
groundwater and avoidance of floodplains.  

• Similar to the regulation of junk yards, municipal standards for mining operations address 
visual blight, noise, dust and distance from incompatible land uses. Twelve of thirteen 
municipal ordinances are silent as to separation of mining activities from streams, protection 
of groundwater and avoidance of floodplains. Only Panama’s ordinance requires a site plan 
review in which water bodies, floodplains and streams, and drainage will be identified and 
how impacts will be mitigated. 

• 9 of the 14 jurisdictions have a supplemental regulation in their zoning ordinance concerning 
topsoil stripping and excavation. Several of these provisions state that topsoil excavation 
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cannot cause runoff to pool on the site or flow onto other properties—a difficult objective to 
achieve in many instances. 

• The zoning ordinances of all fourteen jurisdictions have no specific provisions regarding the 
protection of non-state protected wetlands.  
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Table 6-13.  General Development Standards of Relevance 

 MAX  LOT COVERAGE BY 
BUILDINGS 

ENVIRONMENTAL 
STANDARDS FOR 

JUNKYARDS/JUNKED 
VEHICLES 

ENVIRONMENTAL 
STANDARDS FOR 

MINING 

ENVIRONMENTAL 
STANDARDS FOR TOP 
SOIL STRIPPING AND 

EXCAVATION 

WETLAND 
PROTECTIONS 

Bemus Point 40% for apartments and townhouses 

40% for elderly multi-family 

No provision No provision Topsoil excavation cannot create 
steep slopes, pool, runoff onto 
other properties or cause erosion 

No provision 

Busti 45% in the Lakeshore Commercial District 

20% in the Conservation Residential District 

No provision No provision No provision No provision 

Celoron 40-45 % for non-residential, depending on 
the district 

35% for most single family residential 

Many standards but none 
address environmental 
concerns 

No provision Topsoil excavation cannot create 
steep slopes, pool, and runoff 
onto other properties or cause 
erosion. 

References need for possible 
NYS DEC Permit. 

No provision 

Chautauqua 30% in R, R-L, R-R districts No provision No provision No provision No provision 

Chautauqua 
Institution 

Not applicable Junked vehicles and other 
trash and discarded 
materials prohibited in any 
area outside of a structure 

Not applicable No provision Not applicable 

Ellery 35% in the B3 district 

25% for most single family residential 

Many standards but none 
address environmental 
concerns 

No provision Topsoil excavation cannot cause 
runoff to pool, flow onto other 
properties or cause erosion 

No provision 

Ellicott 25% in the Mercantile District 

15-20% for most single family residential 

No provision No provision No provision No provision 

Lakewood 40% for residential use in all  districts except 
R1 (30%) 

50% in B-2 and I1 districts 

No provision No provision  No provision 

Mayville 25% for most single family residential 
including the Lakeside Residential District 

 

No provision Purpose and Objectives states 
that “wetlands should be 
considered when reviewing 
development projects”. 

Topsoil excavation cannot create 
steep slopes, trap runoff or 
cause erosion 

 

Purpose and Objectives 
states that “wetlands 
should be considered 
when reviewing 
development projects”. 
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 MAX  LOT COVERAGE BY 
BUILDINGS 

ENVIRONMENTAL 
STANDARDS FOR 

JUNKYARDS/JUNKED 
VEHICLES 

ENVIRONMENTAL 
STANDARDS FOR 

MINING 

ENVIRONMENTAL 
STANDARDS FOR TOP 
SOIL STRIPPING AND 

EXCAVATION 

WETLAND 
PROTECTIONS 

North 
Harmony 

25% in R1, R2, R3 District Many standards but none 
address environmental 
concerns 

A few standards but none 
address environmental concerns 

Topsoil excavation cannot create 
steep slopes, pool, runoff onto 
other properties or cause erosion 

No provision 

Harmony 50% in B-1 District 

30% in R-II district 

5% and 5 acre minimum lot size in C-I 
district 

Many standards but none 
address environmental 
concerns 

Provisions address noise, 
aesthetics, dust and mud; 
nothing mentioned about runoff 
or environmental quality. 

A Small Gravel Pit is defined as 
a mining operation  involving 
extraction of less than 1000 tons 
annually not subject to NYS DEC 
Permit. 

Topsoil excavation cannot create 
steep slopes, pool, runoff onto 
other properties or cause 
erosion, Stormwater drainage 
plan should be considered. 

 

No provision 

Panama 65% for multi-family residential in the B-1 
business district. 

35% for multi-family residential in the R-4 
district 

5% and approx 2 acre minimum lot size in 
C-1 and C-2 

20% for most single family residential 
development 

No provision Mining operations involving 
extraction of less than 1000 tons 
annually not subject to NYS DEC 
Permit. 

Municipal permit requires site 
plan review showing water 
bodies, floodplains and streams, 
drainage and how impacts will 
be mitigated 

Topsoil excavation cannot create 
steep slopes, pool, runoff onto 
other properties or cause 
erosion, Stormwater drainage 
plan should be considered. 

 

The C-2 district was 
created to preserve 
NYS regulated 
wetlands 

Portland 35% in the R2 district 

50% in the LI district 

20 to 30% in most other residential districts 

Buffer required between 
adjacent properties but no 
mention of same adjoining a 
stream 

Junked vehicles must be 
300’ from a road but no 
mention of same for streams 

No provision Topsoil excavation cannot create 
steep slopes, trap runoff or 
cause erosion 

Gravel and sand operations 
must not store piles within 150 
feet of road or property line 

No provision 

Stockton 30% for multi-family residential in the R and 
B districts 

25% for most single family uses 

Many standards but none 
address environmental 
concerns 

No provision Topsoil excavation cannot cause 
runoff to pool, flow onto other 
properties or cause erosion 

No provision 
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6.2.13 Agricultural Use Standards  
 

Why examine 

New York State, like most other states in the U.S., exempts bona fide farm operations from most 
zoning restrictions. The agricultural use standards matrix following reflects this reality. It is not 
unusual for a municipal zoning ordinance to attempt to distinguish between bona fide large farms, 
limited farms and domestic gardens as a way of legitimizing some limited controls over farming 
activity. Generally speaking, the larger the farm and the more remote its location, the less apt it is to 
have constraints placed upon it. This is especially true in rural areas, away from subdivisions and 
residential neighborhoods. The ability of a municipality to regulate farm animals most often turns on 
whether the property holding the farm-type animals is clearly in a residential area zoned as such. 
Municipalities may exercise some limited control over the location of manure piles relative to nearby 
homes and especially drinking wells. Likewise, runoff from agricultural operations may be controlled 
only to the extent that such runoff represents a direct threat to the health and safety of nearby 
residences and associated potable wells. Enabling laws do not generally allow local governments in 
New York State to require farmers to fence animals away from streams running through their 
pastures. All that said, stormwater runoff from farm operations can have very significant 
environmental impacts on the water quality of nearby streams and the larger water bodies into 
which those streams flow. Fertilizers, herbicides and pesticides can migrate from crop lands into 
nearby streams. Heavy rains or strong winds can move large volumes of soil and silt into the same 
streams that eventually flow into the lake. Livestock generate substantial volumes of manure that 
must be contained and treated, or captured and reapplied as fertilizer. Even so, regulatory 
approaches to managing such impacts are few and far between. Most often, farmers are encouraged 
to participate in voluntary or incentive-based programs that promote best management practices, 
conservation area set asides, nutrient management, and similar farm management planning. 
 
Findings 

The following bullets identify findings associated with a review of Agricultural Use Standards (see 
Table 6-14): 
 

• The zoning ordinances of several municipalities distinguish between limited agriculture, 
often of smaller acreage and involving crops only, and regular farms, involving larger 
acreages and livestock as well as crops. 

• Several municipalities allow farm animals in residentially zoned areas, provided that 
adequate distance from adjoining residences can be maintained and sufficient acreage is 
available for pasturing. 

• 6 of the 14 jurisdictions have a supplemental regulation dealing specifically with manure 
piles. 5 of the 6 require a 200’ separation from nearby water wells. 1 requires a 200' 
separation from any adjoining residences. 

• 3 of the 14 jurisdictions state that runoff from manure piles and pasture lands should not run 
off onto adjoining properties; special attention should be given to protecting water wells 
and streams.  

• None of the 14 jurisdictions have any provision requiring that farm animals, such as cows and 
horses, be fenced off from streams running through or adjacent to a pasture. 2 jurisdictions, 
Harmony and Panama go so far as to state that “Fences used for agricultural purposes on farms 
shall be exempt from all regulations except for maintenance.” 

• The Village of Mayville prohibits regular farms anywhere in the community. 
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• Harmony, Panama and Stockton specifically exempt farms from any one provision in the 
zoning ordinance that would “reduce the operational capability of a farm”. 
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Table 6-14.  Agricultural Use Standards  

 FARMS DEFINED FARM ANIMALS IN 
RESIDENTIAL DISTRICTS 

MANURE PILES AGRICULTURAL 
RUNOFF 

STREAMS FENCED 
OFF FROM FARM 

ANIMALS 

OTHER 
REQUIREMENTS 

Bemus Point No provision No permit required, if for personal 
use; otherwise not permitted al all. 
Animals may not be raised for profit. 
Farm-type animals must be fenced 
50 feet from adjacent residential 
structure and 10 feet from any lot 
boundary. 

No provision No provision No provision No provision 

Busti No provision No provision No provision No provision No provision No provision 

Celoron 10 acre min Animals may not be raised for profit. 
Farm-type animals must be fenced 
150 feet from adjacent residential 
structure and 10 feet from any lot 
boundary. 

No provision No provision No provision  

Chautauqua  Poultry and livestock permitted by 
special use permit in R-L and B, by 
right in R-A  

No provision No provision No provision General farming 
permitted by right in R-L 
and R-A districts 

Chautauqua 
Institution 

Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable 

Ellery Limited agriculture is 
defined as crop 
production that involves 
no substantial odor or 
dust within 100’ of any 
building on adjacent 
property 

Farm is defined as 
having at least 10 
acres. 

. 

Animals may not be raised for profit 
in residential and commercial 
districts. 

By right in districts where agriculture 
is a permitted use, by special use 
permit elsewhere  

Horses and cows to be fenced so as 
not to come within 50’ of adjacent 
residential structures or within 10 feet 
of any boundary line. 

Manure piles may not 
be located within 200 
feet of any neighboring 
residential dwelling unit. 

No provision No provision No provision 

Ellicott No provision No provision No provision No provision No provision No provision 

Lakewood 10 acre min Not permitted in any district No provision No provision No provision No provision 
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 FARMS DEFINED FARM ANIMALS IN 
RESIDENTIAL DISTRICTS 

MANURE PILES AGRICULTURAL 
RUNOFF 

STREAMS FENCED 
OFF FROM FARM 

ANIMALS 

OTHER 
REQUIREMENTS 

Mayville Limited agriculture is 
defined as crop 
production that involves 
no substantial odor or 
dust within 100’ of any 
building on adjacent 
property 

Regular farm is defined 
as having at least 10 
acres. 

By special use permit in R1, R4, B2, 
and B3 districts. 

 Farm type animals shall be fenced 
so as not to be able to come within 
50’ of an adjacent residential 
structure or within 10 feet of any 
boundary line. 

4H and youth programs exempt from 
agricultural standards. 

Manure piles may not 
be located within 200 
feet of any neighboring 
water well on adjacent 
or nearby lots—nothing 
about the lake or 
streams 

Pastures and manure 
storage should not run off 
on to adjacent properties 
or into streams 

No provision Regular farms and 
animal farms are not 
permitted anywhere in 
the community according 
to the permitted use 
table.. 

 

North 
Harmony 

No provision No provision Manure piles may not 
be located within 200 
feet of any neighboring 
water well on adjacent 
or nearby lots—nothing 
about the lake or 
streams 

No provision No provision No provision 

Harmony Limited agriculture is 
defined as crop 
production that involves 
no substantial odor or 
dust within 100’ of any 
building on adjacent 
property 

Farm is defined as 
having at least 10 acres 
used to grow crops or 
livestock for gain. 

By special use permit in R-I, R-II 
districts 

Farm type animals shall be fenced so 
as not to be able to come within 50’ 
of an adjacent residential structure or 
within 10 feet of any boundary line. 

Horse and cows kept for non-
commercial use must have 3 acres of 
pasture and 1 acre per animal 

 

Manure piles may not 
be located within 200 
feet of any neighboring 
water well on adjacent 
or nearby lots—nothing 
about the lake or 
streams 

In residential areas, 
pastures and manure piles 
must not runoff onto 
adjacent parcels, with 
particular concern for 
water wells and streams. 

4H and youth programs 
exempt from this standard. 

“Fences used for 
agricultural purposes on 
farms shall be exempt 
from all regulations 
except for maintenance.” 

 

Limited agriculture 
requires no permit in R-I, 
R-II, C-I, AR-1, AR-II, B-1 
and I-I. 

Agricultural land use 
requires no permit in C-I, 
AR-I, AR-II, B-1 and I-I 

Agricultural land use 
requires special use 
permit in R-1 and R-II 
districts. 

“Any portion of this law 
that would reduce the 
operational capability of 
a farm shall be waived in 
that 1 instance”, except 
in cases of public health 
and safety.  
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 FARMS DEFINED FARM ANIMALS IN 
RESIDENTIAL DISTRICTS 

MANURE PILES AGRICULTURAL 
RUNOFF 

STREAMS FENCED 
OFF FROM FARM 

ANIMALS 

OTHER 
REQUIREMENTS 

Panama At least 10 acres used 
to grow crops or 
livestock for gain 

Megafarm is a 
Concentrated Animal 
Feeding Operation 
(CAFO) as defined by 
1972 Clean Water Act 

Farm type animals in residential 
neighborhoods shall be fenced so as 
not to be able to come within 50’ of 
an adjacent residential structure or 
within 10 feet of any boundary line. 

Horse and cows kept for non-
commercial use must have 3 acres of 
pasture and 1 acre per animal 

Manure piles may not 
be located within 200 
feet of any neighboring 
water well on adjacent 
lots 

In residential areas, 
manure storage areas 
must not runoff onto 
adjacent parcels, with 
concern for water wells 
and streams. 

4H and youth programs 
exempt from this 
standard. 

In residential areas, 
pastures must not runoff 
onto adjacent parcels, with 
particular concern for 
water wells and streams. 

4H and youth programs 
exempt from this standard. 

“Fences used for 
agricultural purposes on 
farms shall be exempt 
from all regulations 
except for maintenance.” 

 

“Any portion of this law 
that would reduce the 
operational capability of 
a farm shall be waived in 
that 1 instance”, except 
in cases of public health 
and safety 

Portland Limited agriculture is 
defined as crop 
production on less than 
2 acres 

Unlimited agriculture is 
defined as crop 
production on more 
than 2 acres 

No provision No provision No provision No provision No other special 
provisions 

Stockton At least 5 acres used to 
grow crops or livestock 
for gain 

 

Farm type animals raised for profit 
not permitted. Horses and cows in 
residential neighborhoods shall be 
fenced so as not to be able to come 
within 50’ of an adjacent residential 
structure or within 10 feet of any 
boundary line. 

Manure piles may not 
be located within 200 
feet of any neighboring 
residential unit. 

No provision No provision Agricultural Land Use 
and Limited Agriculture 
listed as uses in land use 
matrix but not defined. 

“Any portion of this law 
that would reduce the 
operational capability of 
a farm shall be waived in 
that 1 instance”, except 
in cases of public health 
and safety. 
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6.2.14 Floodplain Regulations 
 

Why examine 

Most people think of floodplain regulations as protecting buildings, property ad possessions from 
floodwaters. From an environmental standpoint, the opposite is also true. Floodplain regulations also 
prevent buildings, property and possessions from polluting flood waters during major flood events. 
Materials used to build and maintain businesses, houses, yards, septic tanks, cars, televisions, 
appliances and other possessions can be quite toxic to surface waters in a flood event. Gasoline, paint 
thinners, mercury and a plethora of other toxic substances have been known to enter flood waters 
when developed areas go under water. Similarly, tilled cropland can be a huge source of silt, 
suspended solids and undesirable agricultural chemicals when farmland becomes inundated. Of note, 
the basics of most floodplain regulations adopted by local governments are very similar in structure 
and regulation; municipalities being evaluated in this study are no exception. Basic federal standards 
for the content of floodplain regulations are tied directly to a community’s eligibility to participate in 
the NFIP. In turn, participation in the NFIP brings with it the availability of federally subsidized flood 
insurance rates for area property owners. Not surprisingly, the following evaluation matrix for 
floodplain regulations shows consistency from top to bottom and side to side, with very little 
differentiation from one jurisdiction to another. 
 
Findings 

This section summarizes findings associated with Floodplain Regulations (see Table 6-15): 
 

• All of the municipalities require that the lowest floor of all new residential structures 
must be at or above the 100 year flood level. 

• All municipalities require that existing residential structures undergoing substantial 
improvement (amounting to 50% or more of the pre-construction, non-damaged value of 
the structure) must also be at or above the 100 year flood level. 

• All of the municipalities require that, for new non-residential structures, (e.g. a business) the 
lowest floor must be at or above the 100 year flood level, or the structure must be flood 
proofed. 

• All of the municipalities require that structures and mobile homes must be securely 
anchored to the ground to prevent floatation and lateral movement. 

• All of the municipalities require that on-site septic systems must be designed to minimize 
the infiltration of floodwaters into the system and to avoid contamination from such systems 
into floodwaters. 

• All of the municipalities require that utility systems (HVAC, heating oil tanks, etc.) must be 
located above the level of the 100 year flood or designed to minimize the infiltration of 
floodwaters into such systems. 

• All of the municipalities require that when a watercourse is altered, adjacent communities, 
the NYS Dept of Environmental Conservation and FEMA must be notified and approval 
received as appropriate. 
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Table 6-15.  Floodplain Regulations  

 CONSTRUCTION REQUIREMENTS 
IN THE 100 YEAR FLOODPLAIN 

STRUCTURE 
ANCHORING 

SEPTIC SYSTEM 
REQUIREMENTS 

UTILITY SYSTEMS 
REQUIREMENTS 

ALTERATION OF A WATER 
COURSE 

Bemus Point Residential: lowest floor, including basement, 
to be elevated above base flood elevation 

Non-residential: lowest floor to be elevated 
above base flood elevation, or waterproofed. 

Anchoring required to 
prevent flotation or 
lateral movement 

Designed to minimize 
infiltration of flood waters 
into septic system, avoid 
impairment and 
contamination from them 
into flood waters. 

Designed to minimize 
infiltration of flood waters into 
utility systems 

Alteration of watercourse mentioned 
as requiring notification to NYS Dept 
of Environmental Conservation 

Busti Residential: lowest floor, including basement, 
to be elevated above base flood elevation 

Non-residential: lowest floor to be elevated 
above base flood elevation, or waterproofed. 

Anchoring required to 
prevent flotation or 
lateral movement 

Designed to minimize 
infiltration of flood waters 
into septic system, avoid 
impairment and 
contamination from them 
into flood waters. 

Must be elevated or designed 
to minimize infiltration of flood 
waters into utility systems 

Alteration of watercourse mentioned 
as requiring notification to adjacent 
communities, the NYS Dept of 
Environmental Conservation and 
FEMA 

Celoron Residential: lowest floor, including basement 
to be elevated above base flood elevation 

Non-residential: lowest floor to be elevated 
above base flood elevation, or waterproofed. 

Anchoring required to 
prevent flotation or 
lateral movement 

Designed to minimize 
infiltration of flood waters 
into septic system, avoid 
impairment and 
contamination from them 
into flood waters. 

Designed to minimize 
infiltration of flood waters into 
utility systems 

Alteration of watercourse mentioned 
as requiring notification to adjacent 
communities, the NYS Dept of 
Environmental Conservation and 
FEMA 

Chautauqua Residential: lowest floor, including basement 
to be elevated above base flood elevation 

Non-residential: lowest floor to be elevated 
above base flood elevation, or waterproofed. 

Anchoring required to 
prevent flotation or 
lateral movement 

Designed to minimize 
infiltration of flood waters 
into septic system, avoid 
impairment and 
contamination from them 
into flood waters. 

Must be elevated or designed 
to minimize infiltration of flood 
waters into utility systems 

Alteration of watercourse mentioned 
as requiring notification to adjacent 
communities, the NYS Dept of 
Environmental Conservation and 
FEMA 

Chautauqua 
Institution 

Not included in the Architectural and Land 
Use Regulations 

Not included in the 
Architectural and Land 
Use Regulations 

Not included in the 
Architectural and Land Use 
Regulations 

Not included in the 
Architectural and Land Use 
Regulations 

Not included in the Architectural and 
Land Use Regulations 

Ellery Not included in the town zoning ordinance Not included in the 
town zoning ordinance 

Not included in the town 
zoning ordinance 

Not included in the town 
zoning ordinance 

Not included in the town zoning 
ordinance 

Ellicott Lowest floor to be at or above the 100 year 
flood elevation, off-street parking allowed in 
floodway 

Best orientation and 
proper anchoring of 
structure at discretion 
of building inspector 

At discretion of building 
inspector, with intent to 
avoid improper functioning 

At discretion of building 
inspector, with intent to keep 
above 100 year flood elevation 

May not be expanded  but may be 
modified to incorporate flood proofing, 
and it must be elevated upon 
reconstruction 
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 CONSTRUCTION REQUIREMENTS 
IN THE 100 YEAR FLOODPLAIN 

STRUCTURE 
ANCHORING 

SEPTIC SYSTEM 
REQUIREMENTS 

UTILITY SYSTEMS 
REQUIREMENTS 

ALTERATION OF A WATER 
COURSE 

Lakewood Residential: lowest floor, including basement 
to be elevated above base flood elevation 

Non-residential: lowest floor to be elevated 
above base flood elevation, or waterproofed. 

Anchoring required to 
prevent flotation or 
lateral movement 

Designed to minimize 
infiltration of flood waters 
into septic system, avoid 
impairment and 
contamination from them 
into flood waters. 

Designed to minimize 
infiltration of flood waters into 
utility systems 

Alteration of watercourse mentioned 
as requiring notification to adjacent 
communities, the NYS Dept of 
Environmental Conservation and 
FEMA 

Variance from zoning regs may be 
issued in floodplain if it will not 
increase flood hazard and if it meets 
a long list of requirements. 

Mayville Not included in the town zoning ordinance     

North 
Harmony 

Not included in the town zoning ordinance     

Harmony Not included in the town zoning ordinance     

Panama Not included in the town zoning ordinance     

Portland Not included in the town zoning ordinance     

Stockton Not included in the town zoning ordinance    Alteration of watercourse mentioned 
as requiring notification to NYS Dept 
of Environmental Conservation 
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6.3 Summary of Action Items for Watershed Municipalities 
 
Table 6-16 (below) provides a summary of the regulatory recommendations for each community 
located in the Chautauqua Lake watershed.  This summary table was generated based on information 
provided in Section 4 and Section 6. As such, municipalities should consult table 6-16, as well as the 
relevant sections located elsewhere in this watershed management plan when updating their 
regulatory frameworks to protect and preserve water quality.  
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Table 6-16.  Summary of Regulatory Recommendations by Municipality 

RECOMMENDATIONS 
RELEVANT 

SECTIONS 

WATERSHED MUNICIPALITIES 

Town of Busti Town of 

Chautauqua 
Town of 

Ellery 
Town of 

Ellicott 
Town of 

Harmony 

Town of 

North 

Harmony 

Town of 

Portland 
Town of 

Sherman 
Town of 

Stockton 
Village of 

Bemus Point 
Village of 

Celoron 
Village of 

Lakewood 
Village of 

Mayville  
Village of 

Panama 

Add language addressing water quality to the Purpose 

and Objectives section of Zoning Ordinance. 

4.12.3 

6.3.1 
X X X X  X X X X X X X   

Develop standards for limiting the amount of “total 

impervious surface area”. 

4.12.3 

6.3.2 
X X X X X X X X X X X X X X 

Add “total impervious surface area” to the definitions 

section of Zoning Ordinance. 

4.12.3 

6.3.2 
X X X X X X X X X X X X X X 

Add Chautauqua Lake Water Quality Restoration and 

Protection Overlay (LWQO) section to Zoning Ordinance.  

This overlay district should be located along all 

waterbody shorelines. 

4.12.3 

6.3.4 
X X X X X X X X X X  X X1 X1 

Add “shorelines” to the definitions section of Zoning 

Ordinance. This definition should include the shorelines of 

lakes, streams, creeks, ponds, wetlands, and other 

waterbodies. 

4.12.3 X X X X X X X X X X  X X X 

Add “accessory structure or use” to the definitions section 

of Zoning Ordinance. 

4.12.3 

6.3.2 
X       X   X    

Add “storage structure” to the definitions section of 

Zoning Ordinance. 

4.12.3 

6.3.2 
X   X   X X       

Develop guidelines for a naturally vegetated (preserved 

or planted) water quality buffer adjacent to all shorelines. 

4.12.3 

6.3.4 
X X X X X X X X X X  X X1 X1 

Require a special use permit for accessory structures 

located less than than 50 feet from the shoreline. No new 

or replacement accessory structure should be permitted 

for placement within 25 feet of the shoreline, however, 

and the square footage of all accessory structures should 

count toward the total impervious surface area 

percentage allowed on a shoreline lot. 

4.12.3 

6.3.2 
X1  X1 X X1  X X X  X1 X1 X1 X 

Amend the Zoning Ordinance to allow cluster 

development and Planned Unit Developments (PUDs) 

with the explicit purpose of protecting water quality. 

4.12.3 

6.3.10 
X1   X   X1 X X1 X1  X  X1 

If shared shoreline access for new development is 

allowed, amend Zoning Ordinance to prohibit parking 

within 50-feet of the shoreline. 

4.12.3 

6.3.9 
X X X X X X X X X X X X X X 

Amend their Zoning Ordinance to include a detailed list 

of design elements addressing the proposed 

development’s impact on water resources and quality 

(e.g., stormwater management plans, soil 

erosion/sediment control plans, impervious surface area). 

4.12.3 

6.3.11 
X X X1 X X1 X1 X X X1 X1 X X1   

Amend supplementary regulations for junk yards, junked 

vehicles, and mining operations to include environmental 

standards concerning water quality issues. 

4.12.3 

6.3.12 
X X X X X X X X X X X X X X 

Develop and implement a stormwater, sedimentation, 

and erosion control ordinance that is consistent with the 

NYSDEC framework. This ordinance should specifically 

address those proposed developments that disturb less 

than 1 acre. 

4.10.3 

4.12.3 

6.3.11 

X X X X X X X X X X X X X X 

Add to Zoning Ordinance special building and impervious 

surface setback requirements for smaller wetlands not 

protected by the State of New York. 

4.12.3 

6.3.12 
X X X X X X X X X X X X X1 X1 

1.   Strengthen existing regulations and/or requirements 
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