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7 The Chautauqua Lake Watershed Today 
 
 

7.1 Introduction 
 
The Chautauqua Lake Watershed Management Plan examines the existing conditions of Chautauqua 
Lake and its watershed, summarizing the physical conditions of the natural and built environments.  
This portion of the plan examines how shifts in agricultural and other land use practices, as well as 
changes to population centers, development patterns, and technology have impacted the natural 
resources and water quality within the watershed. These changes have resulted in the gradual 
reforestation of the watershed within the past century, which has resulted in almost 60 percent of 
the watershed now being enveloped in trees, as well as increasing urbanization that has resulted in a 
lakeshore that is approximately 90 percent developed. 
 

7.2 Development Trends Impacting the Watershed 
 
Overview 

Factors that influence the lake's hydrologic system are highly correlated to current and historic 
population trends – when populations increase, resources within a watershed can become strained, 
resulting in an increase in both point and non-point source water pollution (i.e., population increases 
typically result in additional development, creating more impervious surfaces).  As such, 
understanding the population dynamics of the Chautauqua Lake watershed is important to ensure 
recommendations that result from this planning effort are fully informed.  An understanding of 
population and development trends allows community leaders to make informed decisions about 
future policies and land use decisions.   
 
The development of housing, roads, commercial areas, and industrial facilities due to population 
growth often results in the removal of native vegetation and leads to an increase in the amount of 
impervious surface (e.g., parking lots, roofs, sidewalks), both of which can lead to increased 
occurrences of flooding.  Development pressures, coupled with limited land use regulation, can also 
lead to sprawl, which further reduces wetlands, riparian corridors, and other critical habitat areas 
that often act as filtration systems and provide protection for waterbodies.  While one might expect 
that these impacts would be limited to regions with growing populations, many depopulating areas, 
including the Chautauqua Lake watershed, are also realizing losses of natural areas due to 
suburbanization and the decentralization of historic population centers.  According to local 
observations, scattered residential development and small subdivisions are being built on what was 
farmland and is driven primarily by the high demand for seasonal recreational homes. 
 
To gain an empirical understanding of historic trends, population statistics (for permanent residents 
only) dating back to 1970 were acquired for nine of the municipalities in the watershed (see Table 7-
1).  As a whole, these nine communities have realized a loss of more than 550 people (2.1 percent), 
although exact rates of change vary from municipality to municipality.  The Village of Mayville, for 
example, gained almost 200 people from 1970 to 2000 (12.1 percent gain), whereas almost 150 
people moved out of the Village of Bemus Point (30.2 percent loss).  Within the village areas, much of 
this population loss is likely results from the conversion of full-time residential properties to 
seasonal residential properties. 
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Table 7-1.  Historic Population for Select Watershed Municipalities 

MUNICIPALITY YEAR PERCENT 

CHANGE       

(1970 to 2000) 1970 1980 1990 2000 

Town of Busti 4,503 4,787 4,486 4,502 0.0% 

Town of Chautauqua 2,774 3,102 2,918 2,910 4.9% 

Town of Ellery 4,107 4,173 4,151 4,236 3.1% 

Town of Ellicott 5,794 5,796 5,570 5,445 -6.0% 

Town of North Harmony 2,264 2,263 2,301 2,521 11.4% 

Village of Bemus Point 487 444 383 340 -30.2% 

Village of Celeron 1,456 1,405 1,232 1,295 -11.1% 

Village of Lakewood 3,864 3,941 3,564 3,258 -15.7% 

Village of Mayville 1,567 1,626 1,636 1,756 12.1% 

TOTALS 26,816 27,537 26,241 26,263 -2.1% 

 
Note: Town population values do not include those of any encompassed villages. Population values only include permanent residents. 

Source: The Management of Chautauqua Lake and Its Watershed (2000); Plan for Future Use of Aquatic Herbicides in Chautauqua 
Lake (1990); U.S. Census Bureau  

 
 
According to the United States Census Bureau, the estimated 2006 population of Chautauqua County 
is 135,357. This is a decline from the 2000 Census population of 139,750 and the 1990 Census 
population of 141,895. Although population may be decreasing countywide, a corresponding 
decrease in adverse environmental effects may not be realized. According to the Census Bureau, the 
average household size decreased from 2.54 in 1990 to 2.45 in 2000 and to 2.44 in 2006. As 
household size decreases, the number of households increases.  This often results in the construction 
of new homes in formerly undeveloped areas, which can have considerable negative impacts to water 
quality. 
 
In addition to year-round residents, Chautauqua Lake is used extensively for recreational purposes 
by visitors to the region, including passive viewing of the lake, power boating, swimming, fishing, and 
other activities. In 2005, the Chautauqua County Visitors Bureau conducted a survey of 2000 visitors 
or potential visitors who had requested information packets in 2004. Of the returned surveys, 46 
percent of respondents indicated that they utilized a lake in the county, 24 percent visited a beach, 
and 16 percent used a marina. While these statistics are for county-wide activities, approximately 46 
percent of visitors specifically reported visiting Chautauqua Institution as part of their activities.1 In 
terms of residents, approximately 35,000 summer residents resided within Chautauqua County in 
1996 and at least 15,000 of these lived within the Chautauqua Lake watershed.  This large influx of 
seasonal residents can have serious implications for watershed management resulting from 
increased use of resources within the watershed. 
 
A review of population density maps for the watershed from 1990 to 2000 shows where population 
shifts have occurred (Maps 2 and 3 in Section 8.2). It is interesting to note that the number of people 
living around the lake’s edge has increased from 1990 to 2000, with the lakeshore areas in the Town 
of Ellery experiencing the largest increases; Lakeshore areas in the Town of Chautauqua and Village 
of Mayville also experienced an influx of residents.  Population densities did not change for any of the 
areas outside the lakeshore. 
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Subwatershed Population Characteristics 

Data were collected from the U.S. Census Bureau at the block group level to determine the 
approximate year 1990 and 2000 population for each subwatershed.  Block group population data 
was then applied to the appropriate subwatershed using a weighted average based on the percent of 
a given block group within each subwatershed.  Subsequent to calculation of subwatershed 
populations for year 2000, town-level rates of population change were determined and applied to 
each subwatershed to identify the projected population for year 2020. These rates were calculated 
using the figures provided in Table 7-1.  The results of this analysis are provided in Table 7-2.  Note 
that this analysis is based on local trends only and does not consider other regional, state, or global 
developments that may influence this region and its abundant water resources. 
 

Table 7-2.  Historic and Projected Population for Chautauqua Lake Watershed and 

Subwatersheds 

SUBWATERSHED  POPULATION POPULATION 

CHANGE 

(2000 to 2020) 

PERCENT 

CHANGE       

(2000 to 2020) 1990 2000 2020 

Ball Creek 484 542 572 30 5.5% 

Bemus Creek 759 841 830 -11 -1.3% 

Big Inlet 867 933 904 -29 -3.1% 

Clear Creek 161 156 151 -5 -3.2% 

Dewittville Creek 844 884 859 -25 -2.8% 

Dutch Hollow Creek 509 564 568 4 0.7% 

Goose Creek 1,835 2,049 2,086 37 1.8% 

Little Inlet 151 171 169 -2 -1.2% 

Maple Springs Creek 198 222 224 2 0.9% 

Mud Creek 328 316 307 -9 -2.8% 

North Basin Periphery 2,118 2,015 2,048 33 1.6% 

Prendergast Creek 844 850 854 4 0.5% 

South Basin Periphery 9,692 9,136 8,745 -391 -4.3% 

Unnamed Stream 382 272 267 -5 -1.8% 

CHAUTAUQUA LAKE WATERSHED 19,172 18,951 18,584 -367 -1.9% 

 
Source: The Management of Chautauqua Lake and Its Watershed (2000); Plan for Future Use of Aquatic Herbicides in Chautauqua Lake 
(1990); U.S. Census Bureau  

 
As expected, the North Basin Periphery and South Basin Periphery subwatersheds, located along the 
shores of Chautauqua Lake, are home to the largest number of residents.  The smallest subwatershed, 
in terms of population, is the Clear Creek subwatershed.  While the raw population numbers provide 
an indication of the current and projected population levels within the watershed, the projected 
population change is more important for planning purposes and its correlation to potential future 
impacts to each subwatershed.  As is depicted in Table 7-2, the entire watershed is projected to 
decrease by approximately 367 people, or 1.9 percent, by 2020.  In terms of both the number of 
people and percent change, most of this loss will occur in the South Basin Periphery subwatershed.  
Despite the population decline experienced by the overall watershed, six subwatersheds are 
projected to increase in population. 
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Projected Urban Development 

As previously noted, development intensities and patterns can 
play a significant role in water quality and overall watershed 
health.  Increasing urbanization, for example, tends to increase 
both the amount and speed of water flowing into a given 
waterbody as the increase in impervious surfaces inhibits 
infiltration. Thus, evaluating potential future development is a 
crucial step in defining and developing the appropriate tools to 
improve and maintain ecosystem health (note that a traditional 
build-out analysis was not conducted due to the lack of available 
data).  These evaluations were made for each subwatershed by 
forecasting the amount of urban development based on the 
projected populations provided in Table 7-2. 

 
For the purposes of this analysis, “projected urban development” refers to the amount of land cover 
classified as urban in 2020. Urban lands are defined as all developed areas, from high intensity areas 
where people reside or work in high numbers, to open areas with a mixture of some constructed 
materials and vegetation (i.e., lawn grasses) and does not necessarily refer to urban city 
development. The analysis was based on the projected populations for each of the subwatersheds 
and the watershed-specific relationship (i.e., regression equation) between population and the 
amount of land classified as urban.  The results of this analysis are depicted in Table 7-3.    
 

Table 7-3.  Projected Population and Urban Area Change, 2000 to 2020 

SUBWATERSHED  POPULATION 

CHANGE: 2000-2020     

(individuals) 

URBAN AREA 

CHANGE:               

2000-2020             

(acres) 

Ball Creek 30 21.0 

Bemus Creek -11 0.0 

Big Inlet -29 0.0 

Clear Creek -5 0.0 

Dewittville Creek -25 0.0 

Dutch Hollow Creek 4 1.2 

Goose Creek 37 11.8 

Little Inlet -2 0.0 

Maple Springs Creek 2 0.7 

Mud Creek -9 0.0 

North Basin Periphery 33 21.4 

Prendergast Creek 4 2.8 

South Basin Periphery -391 0.0 

Unnamed Stream -5 0.0 

CHAUTAUQUA LAKE WATERSHED -367 58.9 

 
As is depicted in Table 7-3, the population of the entire watershed is projected to decrease, while the 
amount of urban land is projected to increase.  This is based on the assumption that a loss of 
population over a 20-year time frame will not result in the loss of urban areas as these areas 
represent man-made physical improvements to the environment that will not disappear as people 

 

Development intensities and 

patterns can play a 

significant role in water 

quality and overall 

watershed health. 
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leave.   Based on these projections, much of the increase in urban lands will be concentrated in three 
subwatersheds: 

 
 North Basin Periphery subwatershed – 21.4 acres 
 Ball Creek subwatershed – 21.0 acres 
 Goose Creek subwatershed – 11.8 acres 

 
As such, these three subwatersheds will likely see increases in the amount of impervious surfaces, 
which can have considerable negative impacts to water quality (see Section 7.3.2).  If not effectively 
addressed, much of this new development will occur in a scattered pattern across the watershed and 
will likely result in increased stream peak flows, further exacerbating streambank erosion and 
increasing lake sedimentation.  However, given the rate of development in the region, it is unlikely 
that significant increases will occur in the short-term. 
 

7.3 Land Use and Land Cover  
 
Land uses around the lake are 
important to the watershed’s 
hydrologic cycle because they 
have one of the greatest impacts 
on water quality.  Land use 
refers to how the land is used, 
often has a political dimension, 
and is primarily defined at the 
parcel level (i.e., only one use is 
assigned to each parcel).2  Land 
use categories consist of general 
descriptions such as residential 
and commercial, as well as more 
detailed information including 
the type of residential or 
commercial use (e.g., single-
family residential or highway 
commercial). Land cover, 
however, describes both the 
vegetative and man-made 
features that characterize a 
particular area and reflects “the 
climate, topography, soils, 
geology, and other 
environmental features that have made various types of land use possible, and shaped settlement 
patterns and current economic activities.”3  Along with soil infiltration characteristics, land cover and 
the associated types of vegetation directly influence the amount of precipitation that runs off the land 
and into the watershed’s creeks and streams, eventually making its way to the lake. Runoff directs 
nutrients and other contaminants from the land surface to the lake. 
 
Land cover is determined based on the interpretation of aerial photography flown at three different 
times during a given year and is not constrained by parcel boundaries (i.e., one parcel could consist 
of multiple cover types).  Examples of land cover types include forest, urban, or wetland, all of which 

 The impact of land cover on infiltration 
Source: Federal Interagency Stream Restoration Working Group 
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can be further divided into more detailed subcategories (e.g., deciduous forest versus evergreen 
forest).  Both land use and land cover are primary drivers affecting water quality, exerting 
considerable influence on the chemical, physical, and biological characteristics of waterbodies. 4   
Agricultural land uses, as well as the built environment, often produce non-point source pollution 
(e.g., sediments, nutrients) through runoff, which negatively impact water quality and results in 
changes in aquatic community structure and degradation of stream biota.  Additionally, the 
infiltration rate for rainwater and snowmelt (i.e., the rate at which the soil is able to absorb water) is 
determined by land cover and the amount of impervious surface, with higher infiltration rates 
typically associated with natural land cover types such as forests and grasslands.  Removing natural 
land cover types diminishes the soil’s ability to absorb nutrients and trap sediments, resulting in 
increased amounts of pollution washing into surface waterbodies.  Thus, understanding land use and 
land cover, particularly how these factors change over time, is critical to assessing regional 
ecosystem impacts and developing the tools necessary to protect watershed health. 5  A discussion of 
historic land use and land cover can be found in Section 14 
 
7.3.1 Land Use 
 
Land use is determined by the New York State Office of Real Property Services (NYSORPS) based on 
municipal-level property assessments. NYSORPS has identified nine land use categories that are used 
to classify lands within New York State. Since the land use data from NYSORPS is based on 
assessment information and assessments may not be updated on a regular basis, there is the 
possibility for a margin of error associated with land use information.  A brief description of the nine 
general land use categories can be found in Table 7-4. 
 

Table 7-4.  Land Use Type Descriptions 

 

Source: Property Classification Codes, NYS Office of Real Property Services 

Agriculture Property used for the production of crops or livestock

Residential
Property used for human habitation. Living accommodations such as 

hotels, motels, and apartments are in the Commercial category

Vacant
Property that is not in use, is in temporary use, or lacks permanent 

improvement

Commercial
Property used for the sale of goods and/or services, including hotels, 

motels, and apartments 

Recreation & Entertainment Property used by groups for recreation, amusement, or entertainment

Community Services Property used for the well being of the community

Industrial
Property used for the production and fabrication of durable and 

nondurable man-made goods

Public Services Property used to provide services to the general public

Wild, Forested, Conservation Lands & Public       

Parks
Reforested lands, preserves, and private hunting and fishing clubs
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Approximately 20,783 individual parcels 
comprise the Chautauqua Lake watershed, 
with the average parcel size approximating 
4.7 acres (see Table 7-5 below and Map 4 in 
Section 8.2 for a summary of land uses in 
the watershed). Approximately 50 percent 
of all of those watershed parcels are less 
than 0.25 acre, of which the vast majority 
are located along the lake.  
 
Two land use categories dominate the 
overall watershed – residential and vacant – 
combining for almost 70,000 acres, or 72 
percent of the total land area. In terms of 
the number of parcels, residential and 
vacant uses comprise 17,704 parcels, or 85 
percent of the parcels within the watershed. 
Both land use types are located throughout 
the watershed, with densities of each 
increasing and sizes decreasing as one 
moves from the surrounding hills towards 
the lakeshore.  This has important 
implications for watershed health as the use 
of septic tanks, sewage disposal systems, 
fertilizers and pesticides for lawn care, and 
runoff from driveways, parking lots, and 
lawns in residential areas can all negatively 
affect water quality. 6  
 

 

Table 7-5.  Chautauqua Lake Watershed Land Use 

LAND USE CLASSIFICATION NUMBER OF 

PARCELS 

PERCENT OF 

TOTAL 

TOTAL ACRES PERCENT 

COVER 

Agriculture 331 1.6% 14,580 14.9% 

Residential 10,358 49.8% 33,736 34.5% 

Vacant 7,346 35.3% 36,207 37.0% 

Commercial 778 3.7% 1,112 1.1% 

Recreation and Entertainment 166 0.8% 2,289 2.3% 

Community Services 260 1.3% 916 0.9% 

Industrial 40 0.2% 351 0.4% 

Public Services 90 0.4% 485 0.5% 

Wild, Conservation, Forest and Parks 107 0.5% 4,330 4.4% 

No Data 1,307 6.3% 3,741 3.8% 

TOTAL 20,783 100% 97,747 100% 

Source: Property Parcel GIS Data provided by Chautauqua County 

 

 

 
Residential (yellow) and vacant (grey) land uses in 

the watershed 
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Further analysis reveals that single-family year-round residences comprise 76.2 percent of the total 
number of residential parcels in the watershed; the next largest residential category is that of 
seasonal residences, encompassing 10.1 percent of the total number of residential parcels.  Although 
encompassing only 5.0 percent of all residential parcels, Rural Residences with Acreage (NYSORPS 
Property Code 240) cover almost 19,000 acres, or 55.8 percent of all residential land area.  
 
At the subwatershed level, residential land uses are fairly evenly distributed, covering between 18.8 
percent and 45.1 percent of the total land area.  While this may seem like a wide range of values, 9 of 
the 14 subwatersheds realize from 31.0 percent to 38.4 percent of their total land area in residential 
land uses (see Table 8.3.3 in Section 8.3 for a detailed breakdown of land use by subwatershed). 

 
The third largest land use in the watershed is agriculture, accounting for almost 15,000 acres (14.9 
percent).  As previously noted, agricultural land uses can produce nonpoint source pollution in the 
form of soil erosion and sedimentation, nutrients, and pesticides when appropriate management 
practices are not utilized.  These areas are most heavily concentrated in the northern portion of the 
watershed, most likely resulting from the flat topography that characterizes that area. Approximately 
75 percent of all agricultural land use occurs in five subwatersheds: 

 
 Goose Creek subwatershed – 2,601 acres (17.8 percent of total)  
 Dewittville Creek subwatershed – 2,436 acres (16.7 percent of total) 
 Big Inlet subwatershed – 2,261 acres (15.5 percent of total) 
 Prendergast Creek subwatershed – 1,966 acres (13.5 percent of total) 
 Ball Creek subwatershed – 1,560 acres (10.7 percent of total) 

 
Of the almost 15,000 acres of 
agricultural land uses within the 
Chautauqua Lake subwatershed, 
approximately 45 percent are 
classified as Agricultural Vacant 
Land (Productive).  Parcels 
classified in this manner are part 
of an operating farm but do not 
have living accommodations and 
cannot be specifically related to 
any of the other divisions in the 
agricultural category.  An 
additional 34 percent of 
agricultural land area is classified 
as Livestock and Products, with 
dairy production dominating this 
group.  This has important 
watershed management 
implications as the placement of 
livestock farming operations can 
severely impact water quality.  
Finally, Field Crops comprise 
approximately 21 percent of the 
total agricultural land area in the 
watershed. 

 

14.9%

34.5%37.0%

1.1%

2.3%

0.9%

0.4%

0.5% 4.4%

3.8%

Agriculture

Residential
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Commercial

Recreation & 
Entertainment

Community Services

Industrial

Public Services

Wild, Conservation, 
Forest, & Parks
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Chautauqua Lake Watershed Land Use  
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Also worth noting is the relatively small number of parcels classified as Wild, Conservation, Forest, & 
Parks – 107 parcels covering 4,330 acres.  With the exception of several small properties situated 
along the Chautauqua Lake shoreline, these lands are predominantly located along the western edge 
of the watershed, most of which are owned by the NYSDEC. More specifically, the following NYSDEC-
owned lands are located partially or entirely within the Chautauqua Lake watershed: 

 
 Chautauqua Fish Hatchery (73.5 acres); 
 Chautauqua Lake Water Access (17.2 acres); 
 Cheney Farm (31.9 acres); 
 Mount Pleasant State Forest (1,233.6 acres); 
 Midway State Park (41.0 acres) 
 North Harmony State Forest (984.0 acres); 
 Stockton State Forest (274.7 acres); 
 Tom’s Point Wildlife Management Area (70.4 acres); and 
 Whalen Memorial State Forest (1,297.5 acres). 

 
In addition to these areas, the 
Chautauqua Lake watershed is also 
home to Long Point State Park, which 
encompasses 323 acres and extends 
west into the North Basin of the Lake 
and forms the northern shore of Bemus 
Bay.  Long Point State Park is not 
classified as Wild, Conservation, Forest, 
& Parks land use type and thus not 
included in the acreage totals (it is 
currently unclassified).    An additional 
243 acres in the watershed are owned 
by the Chautauqua Watershed 
Conservancy and 16 acres are held 
under easement – only 18 acres of 
these lands are classified as Wild, 
Conservation, Forest, & Parks and 
included in the acreage totals in Table 
2-5. 
 
7.3.2 Land Cover 
 
Using 2001 data provided by the Multi-Resolution Land Characteristics Consortium (MRLCC), land 
cover types were mapped for the Chautauqua Lake watershed (note that this data is based on 30 
meter x 30 meter pixels that are approximately 0.25 acre in size and, as such, each pixel represents 
what is the dominant land cover type within its bounds).   As depicted in Map 5 (see Section 7.2), 
seven general land cover types comprise the watershed – open water, agriculture, urban, barren 
land, forest, grassland/shrub, and wetlands. See Table 7-6 for a description of each cover type.   
 

 State-Owned Water Access,  

Chautauqua Lake 
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As expected, the majority of the Chautauqua Lake watershed’s urban 
lands are located along the periphery of the lake, concentrated 
primarily within village boundaries.  Agricultural lands and forested 
areas, however, extend throughout the watershed and are fairly 
evenly distributed.  Wetlands, comprising only 2.9 percent of the 
total watershed land area, are generally confined to low-lying valleys 
located among the rise and fall of the watershed’s topography. 
Wetlands can also be found within old lake deposits near 
Chautauqua Lake, such as the large wetland complex located in the 
northern portion of the watershed in the Big Inlet and Little Inlet 
subwatersheds; this complex comprises approximately one-third of 
the total wetland area within the Chautauqua Lake watershed.  

 
Based on the data provided in Table 7-7, forest areas comprise almost 60,000 acres and are the single 
largest land cover type in the watershed (56.4 percent of total area).  At the subwatershed level, 
forest cover ranges from a low of 41.1 percent (Big Inlet subwatershed) to a high of 69.3 percent 
(Clear Creek subwatershed).  It is interesting to note that while almost 60,000 acres of forest 
comprise the Chautauqua Lake watershed, State-owned lands and lands owned or under easement 
by the Chautauqua Watershed Conservancy comprise just over 4,000 acres. 
 

Table 7-6.  Land Cover Type Descriptions 

 
 

Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
 

Open Water
all areas of open water, generally with less than 25 percent cover or 

vegetation or soil comprise this cover type

Agriculture

this represents areas of grasses, legumes, or grass-legume mixtures planted 

for livestock grazing or the production of seed or hay crops, typically on a 

perennial cycle, as well as areas used for the production of annual crops, 

such as corn, soybeans, and vegetables.  Pasture/hay or area crop 

vegetation accounts for greater than 20 percent of total vegetation

Urban

this represents all developed areas, from high intensity areas where people 

reside or work in high numbers, to open areas with a mixture of some 

constructed materials and vegetation in the form of lawn grasses and 

impervious surfaces less than 20 percent of total cover

Barren Land

barren areas of bedrock, desert pavement, scarps, talus, slides, volcanic 

material, glacial debris, sand dunes, strip mines, gravel pits and other 

accumulations of earthen material. Generally, vegetation accounts for less 

than 15 percent of total cover

Forest
all areas dominated by trees generally greater than 5 meters tall, and greater 

than 20 percent of total vegetation cover comprise this cover type

Grassland/Shrub

this includes areas dominated by shrubs; less than 5 meters tall with shrub 

canopy typically greater than 20 percent of total vegetation, including true 

shrubs, young trees in an early successional stage or trees stunted from 

environmental conditions.  This category also includes areas dominated by 

grammanoid or herbaceous vegetation, generally greater than 80% of total 

vegetation.  These areas are not subject to intensive management such as 

tilling, but can be utilized for grazing

Wetlands

areas where forest or shrub land vegetation accounts for greater than 20 

percent of vegetative cover, or where perennial herbaceous vegetation 

accounts for greater than 80 percent of vegetative cover, and the soil or 

substrate is periodically saturated with or covered with water

Forest areas comprise 

almost 60,000 acres and 

are the single largest 

land cover type in the 

Chautauqua Lake 

watershed. 
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In terms of water quality, forested watersheds typically produce some of the highest quality water in 
the nation.7  Deep-rooted trees and their complex root systems stabilize the soil, thus decreasing 
erosion, while also absorbing nutrients, particularly along riparian areas.  Trees also reduce runoff 
through the interception of rainfall and enhancement of the evaporative process (i.e, direct 
evaporation or evapotranspiration), ultimately recharging groundwater aquifers by allowing more 
precipitation to infiltrate the soil. 8  As forests relate to the treatment of drinking water, treatment 
costs are minimized when forest cover is between 70 and 100 percent. 9   
 
 

Table 7-7.  Land Cover, Chautauqua Lake Watershed, 2001 

LAND COVER TYPE TOTAL ACRES PERCENT 

COVER 

Open Water1 245 0.2% 

Agriculture 25,824 25.3% 

Urban 7,906 7.8% 

Barren Land (rock, sand, clay) 52 0.1% 

Forest 57,407 56.4% 

Shrub / Scrub 4,105 4.0% 

Grassland / Herbaceous 3,391 3.3% 

Wetlands 2,943 2.9% 

TOTAL 101,872 100% 

1. This does not include Chautauqua Lake 

Source: 2001 National Land Cover Data, MRLC 

 
 
The second most expansive land cover type is agriculture, encompassing more than 25,000 acres, or 
25.3 percent of the total watershed land area.  While this value is considerably larger than the 
amount of agriculture identified by the land use data (see Table 7-5), the land cover data provides a 
more accurate assessment of agriculture in the watershed as it accounts for all lands under 
agricultural production, regardless of their land use classification.   
 
In terms location, much greater 
variation exists in the geographic 
distribution of agricultural lands 
when compared to forested areas, 
with agriculture percent cover for 
subwatersheds ranging from 15.7 
percent (South Basin Periphery 
subwatershed) to 40.9 percent 
(Unnamed Stream subwatershed).   
 
Finally, areas classified as urban 
account for 7.8 percent (7,906 
acres) of the total land area in the 
Chautauqua Lake watershed. 
However, as previously noted, 
much of the watershed’s 
development occurs along the 
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shoreline of Chautauqua Lake.  As such, the North Basin Periphery and South Basin Periphery 
subwatersheds together encompass approximately 4,300 acres or urban areas, or 55 percent of all 
urban areas within the Chautauqua Lake watershed.  This has important implications for water 
quality as urban lands are responsible for most of the impervious surfaces within the watershed. To 
address this issue, a more detailed analysis of impervious surfaces can be found later in this section. 
 
A detailed breakdown of land cover types by subwatershed is provided in Table 8.3.4.  Additionally, a 
revised land cover data set was created for the purposes of modeling nutrient and sediment loads in 
the watershed. Details regarding this data set are provided in Sections 9.4 and 9.5 and table 8.3.6. 
 
Riparian Land Cover 

Riparian areas are those lands adjacent to a body of water, serving as an interface between the 
surrounding upland areas and the waterbody itself.   These areas are often comprised of a variety of 
land cover types, from forests and croplands in more rural areas, to commercial development in 
urban locations.  Riparian areas are often located in floodplains and, as a result, can be highly 
productive for many agricultural uses.   

 
Riparian land, however, also plays an important role in terms of water quality and other ecosystem 
services.  By trapping soil and sediments, riparian lands can reduce the amount of soil and nutrients 
moving from upslope areas into a given waterbody, thus improving water quality and reducing the 
loss of in-stream habitat through siltation.10  A 50- to 100-foot forested riparian zone in agricultural 
areas, for example, can reduce erosion, bank slumping, wetland siltation, stream turbidity, and 
nutrient loading that would otherwise result if plowing or grazing were to occur directly adjacent to 
streams.  Forested riparian areas regulate water temperature through shading and influence primary 
production through leaf litter inputs.11  In terms of water quality at the watershed level, measuring 
riparian land cover may be a better predictor of water quality than measuring land cover for the 
entire watershed.12  Riparian areas also play an important role in the life cycle of many native plants 
and animals by providing food, cover, corridors for movement, and refuge during time of drought or 
fire. 13   
 
Using the MRLCC land cover data noted above, the amount of natural riparian land cover was 
identified for the Chautauqua Lake watershed and its subwatersheds.  For the purposes of this 
analysis, natural riparian land cover includes areas classified as forest, scrub/shrub, grassland, or 
wetland.  Additionally, riparian zones include those areas located within a 100-foot buffer on either 
side of all creeks and streams, as well as Chautauqua Lake.  Based on the results of this analysis, 
approximately 7,180 acres of land within the Chautauqua Lake watershed are located within a 
riparian buffer zone, 5,632 acres (78.4 percent) of which are classified as forest, scrub/shrub, 
grassland, or wetland (see Table 7-8).  As a point of comparison, the total amount of natural land 
cover within each subwatershed is also provided in Table 2.8. 
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Table 7-8.  Natural Riparian Land Cover, Chautauqua Lake Watershed, 2001 

SUBWATERSHED TOTAL 

RIPARIAN 

ACRES 

RIPARIAN 

NATURAL 

LAND 

COVER 

ACRES 

PERCENT 

RIPARIAN 

NATURAL 

LAND 

COVER 

TOTAL 

WATERSHED 

ACRES 

WATERSHED 

NATURAL 

LAND 

COVER 

ACRES 

PERCENT 

WATERSHED 

NATURAL 

LAND 

COVER 

Ball Creek 412 301 73.1% 6,306 3,665 58.1% 

Bemus Creek 656 588 89.7% 7,925 6,030 76.1% 

Big Inlet 509 424 83.3% 7,101 4,421 62.3% 

Clear Creek 152 132 86.7% 2,556 2,008 78.6% 

Dewittville Creek 725 582 80.3% 9,357 6,475 69.2% 

Dutch Hollow Creek 249 217 87.1% 4,073 2,758 67.7% 

Goose Creek 1,441 1,181 82.0% 19,047 13,133 69.0% 

Little Inlet 83 66 78.7% 1,269 951 74.9% 

Maple Springs Creek 159 124 77.9% 3,110 2,078 66.8% 

Mud Creek 202 144 71.5% 3,128 1,797 57.4% 

North Basin Periphery 345 215 62.5% 7,848 4,745 60.5% 

Prendergast Creek 1,255 1,047 83.4% 14,697 10,323 70.2% 

South Basin Periphery 876 528 60.2% 13,442 8,446 62.8% 

Unnamed Stream 117 83 71.4% 2,013 1,019 50.6% 

CHAUTAUQUA LAKE  
WATERSHED 

7,180 5,632 78.4% 101,872 67,849 66.6% 

 
Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 

 
 
Based on the data presented in Table 7-8, all 14 of the subwatersheds are characterized by riparian 
areas with large amounts of natural land cover, with values ranging between 60.2 percent and 89.7 
percent.  It should come as no surprise that the riparian areas associated with the more developed 
North Basin Periphery and South Basin Periphery subwatersheds comprise the lowest amount of 
natural land cover, while more rural subwatersheds are characterized by much higher amounts.  
These figures present a watershed management preservation opportunity.  Where a high percentage 
of riparian natural land cover is present and can be preserved, future degradation of water quality 
from the loss of riparian land cover can be prevented.  On the flip side, in subwatersheds where 
riparian land cover has been lost, their restoration represents a possible corrective action that can 
improve water quality.   
 
For comparative purposes, Table 7-8 also provides the percent of each subwatershed classified as 
forest, scrub/shrub, grassland, or wetland (i.e., natural land cover).  It is interesting to note that 
natural land cover occurs at a higher rate within riparian areas than within each subwatershed as a 
whole.  This variation is likely explained by topography, with steep slopes associated with stream 
channels potentially excluding streamside vegetation from clearing/development activities. 
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Given the importance of 
Chautauqua Lake to its watershed 
and the amount of development 
that has occurred along the shore, 
a separate analysis was conducted 
to determine the amount of 
natural land cover within 100 feet 
of its shoreline.  Of the 364 acres 
of shoreline riparian zone, 119 
acres (32.6 percent) were 
classified as developed.  What is 
surprising is the large amount of 
natural land cover in the shoreline 
riparian zone – 228 acres (62.6 
percent) were classified as forest, 
scrub/shrub, grassland, or 
wetland.  Even more surprising is 
that the single largest land cover 
type in the shoreline riparian zone 
is tree/forest cover, comprising 
140 acres, or 38.6 percent of the 
zone (note that this could include 
maintained lawns with large trees). 
 
Also worth noting is how natural riparian land cover varies by land use across the entire Chautauqua 
Lake watershed (remember that land use is the parcel-level classification of land, such as residential 
or commercial, while land cover represents the type of vegetative cover characterizing a given area).  
The purpose of this analysis was to determine the vegetative characteristics of riparian zones on 
certain classes of land.  As runoff from urban, agricultural and other intensive land uses can 
significantly affect water quality, understanding how the land cover composition of riparian zones 
varies by land use can provide useful insights into where particular best management practices 
(BMPs) might be implemented to reduce the impact of human developed land uses on adjacent 
aquatic ecosystems and downstream water quality.  Using the land uses described in Section 7.3.1, 
the amount of natural riparian land cover was determined within the riparian zones for each major 
land use classification type (see Figure 7-1). 
 
As can be seen in Figure 7-1, the three land use types with the largest proportion of their riparian 
zones in natural land cover include: 
 

 Wild, Conservation, Forest and Park land uses – 93.3 percent  
 Public Services land uses – 87.1 percent 
 Vacant land uses – 87.0 percent 

 
It is also interesting that riparian zones in both agricultural and residential land uses (these two land 
uses comprise 50 percent of all lands in the Chautauqua Lake watershed) are characterized by fairly 
large amounts of natural land cover.  Further analysis of riparian zone land cover reveals that forest 
cover (one component of natural land cover as defined above) accounts for 59 percent of riparian 
zones in agricultural land uses and 67 percent of riparian zones in residential land uses.  Given the 
intensity of these two uses, this has important management implications as the presence of natural 
riparian land cover can mitigate a given land use’s potential impact on water quality. 
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Figure 7-1.  Natural Riparian Land Cover by Land Use, Chautauqua Lake Watershed, 2001 

 
 
Land Cover Change, 1992 to 2001 

Understanding development patterns and how land cover 
changes is critical to assessing regional ecosystem impacts 
and developing the appropriate tools necessary to protect 
watershed health. Protecting watershed health from 
increasing urbanization requires a different set of strategies 
than would an increase in agricultural uses.  MRLCC land 
cover change data was used to determine changes to land 
cover from 1992 to 2001.  Table 7-9 provides a summary of 
the acres lost, acres gained, and net change for each category. 
 
Each land cover category both lost and gained acreage from 
1992 to 2001.   For example, one farm that converts a portion 
of its land to residential development would result in the loss 
of agricultural land within the watershed, while one farm 
that converts forest to agriculture would result in the gain of 
agricultural land within the watershed.  The resulting net 
acres of change are a combination of these losses and gains.  
 
In terms of net change, only two land cover types realized a net loss – forest and grassland/shrub.  
Forest areas realized the biggest net decline from 1992 to 2001, losing more than 830 acres. This 
loss, however, represents a loss of only 1.4 percent of total forest cover in the watershed.  By far the 
largest loss of forest areas was to agriculture (78 percent), with losses to urban areas (8 percent) and 
grassland/shrub areas (8 percent) comprising the next largest categories.  While the loss of forested 
areas can have considerable water quality implications (forested areas often produce the highest 
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density development patterns. 
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water quality), more important is the conversion of forested areas to agriculture, which can often 
produce some of the lowest water quality without appropriate management practices.   It should be 
noted, however, that based on field visits and conversations with stakeholders, the loss of forest 
lands to agriculture cannot be confirmed.  Due to potential classification errors with the original land 
cover data sets, it is more likely that forested areas were lost to low-density development than to 
agriculture. Of the approximately 830 acres of forest areas lost, 62.5 percent occurred in four 
subwatersheds: 

 
 Mud Creek subwatershed – 183.9 acres (22.0 percent of lost forest area) 
 Goose Creek subwatershed – 137.9 acres (16.5 percent of lost forest area) 
 Prendergast Creek subwatershed – 110.1 acres (13.2 percent of lost forest area) 
 South Basin Periphery subwatershed – 90.7 acres (10.8 percent of lost forest area) 

 
Although, as a whole, forest areas realized a net decline in acres from 1002 to 2001, a portion of the 
net change in acres of forest lands includes gains of approximately 154 acres because some land 
cover types converted to forest from 1992 to 2001. In fact, approximately 111 acres (71.8 percent) 
resulted from the conversion of agriculture lands to forests. It should be noted that the overall net 
decline in forest acres within the Chautauqua Lake watershed represents a reversal of a reforestation 
trend that has been occurring for many decades.   
 
 

Table 7-9.  Land Cover Change, 1992 to 2001 

LAND COVER TYPE ACRES 

LOST 

ACRES 

GAINED 
NET ACRES          

(1992 TO 2001) 

PERCENT 

CHANGE      

(1992 TO 2001) 

Open Water 1.6 5.8 4.2 1.8% 

Agriculture 248.2 852.9 604.7 2.4% 

Urban 0.0 136.3 136.3 1.8% 

Barren Land (rock, sand, clay) 0.0 41.4 41.4 389.0% 

Forest 990.8 153.9 -836.9 -1.4% 

Grassland / Shrub 167.0 107.9 -59.1 -0.8% 

Wetlands 0.0 109.4 109.4 3.9% 

Source: 1992-2001 Land Cover Change Data, Multi-Resolution Land Characteristics (MRLC) Consortium 

 
 
Grasslands also realized a net loss from 1992 to 2001, losing almost 60 acres.  This, however, 
represents a loss of only 0.8 percent of the total lands classified as grasslands in 1992. 

 
The remaining five land cover types within the watershed realized overall net gains from 1992 to 
2001, with barren lands realizing the largest relative increase in land area at 389 percent (although 
in absolute terms this cover type only gained 41 acres). More than 35 acres of this increase is located 
at the existing Chautauqua Lake Central School District site in the Village of Mayville.  Given that an 
expansion project took place at this site during 2000 and 2001, this dramatic increase in lands 
classified as barren is likely the result of land clearing activities that occurred immediately prior to 
the aerial photography being flown.   In terms of absolute acreages, agricultural lands realized the 
largest gains in land area, with more than 600 acres added between 1992 and 2001, representing an 
increase of 2.4 percent.  The vast majority of this change (90.5 percent) resulted from the conversion 
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of forested areas to agricultural lands.  Of the 600 acres in gained agricultural lands, 55.0 percent 
occurred in three subwatersheds: 

 
 Mud Creek subwatershed – 137.2 acres (22.7 percent of gained agricultural lands) 
 Goose Creek subwatershed – 95.4 acres (15.8 percent of gained agricultural lands) 
 Prendergast Creek subwatershed – 99.9 acres (16.5 percent of gained agricultural lands) 

 
Worth additional note is that two subwatersheds actually saw a net decrease in the amount of 
agricultural lands, albeit minor: 

 
 Ball Creek subwatershed – 15.1 acres lost 
 North Basin Periphery subwatershed – 13.8 acres lost 

 
Wetland areas also saw an increase in size from 1992 to 2001, gaining approximately 109 acres, or 4 
percent.  As wetlands provide valuable services in terms of flood storage and pollution filtration, any 
gains in these areas can result in positive impacts to overall water quality and watershed health.   
The largest gain of wetland area was from agricultural lands (52.7 acres, or 48.2 percent of wetland 
acres gained).  This likely results from the establishment of wetland vegetation in low-lying 
agricultural lands where hydrologic and soil conditions are favorable.  Further analysis reveals that 
40.1 percent (44.5 acres) of gained wetland areas occurred in the Ball Creek subwatershed in and 
around the Open Meadows Marsh located near the intersection of Cheney Road and Open Meadows 
Road.  Of the 44.5 acres of wetlands gained in and around the Open Meadows marsh, 30.7 acres (69.0 
percent) resulted from the conversion of agricultural lands. 

 
Finally, the amount of land classified as urban increased from 1992 to 2001, although by only 1.8 
percent (136.3 acres).  The population within the Chautauqua Lake watershed, however, decreased 
by 1.2 percent, which suggests lower density land development patterns.  The majority of urban area 
gains resulted from the conversion of forest areas (75.0 acres, or 55.0 percent of gained urban area), 
followed by agriculture (44.7 acres, or 32.8 percent of gained urban area), and grasslands (16.7 
acres, or 12.3 percent of gained urban area).  As expected, approximately 53 percent (72.5 acres) of 
the gains in urban areas occurred in the South Basin Periphery subwatershed (52.3 acres) and the 
North Basin Periphery subwatershed (20.2 acres). It is also worth noting that, according to the 
Chautauqua Lake—Entering the 21st Century: State of the Lake Report (2000), the amount of land 
classified as residential increased by more than four times from 1971 to 1994. 
 
Table 8.3.5 in Section 8.3 provides a detailed breakdown of land cover change by subwatershed. 
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Forest Fragmentation 

As previously noted, forested watersheds typically produce some of the highest quality water in the 
nation by decreasing runoff and erosion and thus preventing many contaminants from reaching a 
given waterbody.  Forests also provide other important benefits to society, including a source of 
timber resources, as well as providing habitat for wildlife and maintaining biodiversity.14   
 

In terms of wildlife habitat and biodiversity, total species 
diversity of an area generally increases as the amount of forest 
cover increases15, although local diversity may be high in edge 
habitats   What species inhabit a particular forested area, 
however, is dependent upon the exact size and composition of 
that area – some species prefer open areas, others are limited to 
woodland interiors (i.e., core forest), while others favor the 
transitional areas between the two (i.e., edge habitats).16  
Generally, some species native to a given area prefer large 

expanses of core forest, particularly birds.  Smaller habitat patches may be more susceptible to 
disturbance, e.g., from exotic species. As such, the fragmentation of large forested areas into smaller, 
more isolated patches can have serious implications for a region’s biodiversity, particularly on those 
plant and animal species that originally occupied large contiguous areas of forest habitat.  It should 
be noted, however, that not all species have the same sensitivity to habitat fragmentation – naturally 
rare species with specialized habitat requirements (e.g., worm-eating warbler) are often more 
susceptible to fragmentation than are more mobile, generalist species (e.g., red-tailed hawk).17 

 
More specifically, splitting large tracts of forest into smaller patches results in a net loss of viable 
habitat for some species, which, in turn, causes the amount of available resources (e.g., food, cover) to 
decrease, leading to a decrease in the number of individuals of those species that a given area can 
sustain (see Figure 2-2).18  Fragmentation can also lead to a significant increase in the amount of 
edge habitats – edge habitats are often detrimental to core forest species as they present distinct 
micro-climatic conditions from the core and also lead to higher predation rates.19  Additionally, the 
“islands” of habitat that are formed as a result of fragmentation could greatly restrict organism 
mobility, thus potentially isolating some populations.  This isolation could eventually lead to 
inbreeding and a reduction in the genetic health of a given population, as well as increasing a given 
population’s sensitivity to stochastic events (e.g., fires, epidemic outbreaks) that could cause local 
extinctions.20 Finally, the increased isolation of habitat patches resulting from fragmentation 
increases the probability that these areas will not be recolonized, putting the long-term survival of 
isolated populations at risk of extinction.21   
 
In addition to the impacts that overall forest loss has on water quality, the edge forests that result 
from fragmentation often lack the natural pit-and-mound topography of older, core forest patches, 
which is important for trapping precipitation and promoting groundwater recharge.   Forest 
fragmentation also impacts water quality by altering stream conditions (e.g., temperature), 
increasing the prevalence of invasive species, and by replacing native woodland plants with 
residential lawns, parking lots, or other forms of development.  

 
 
 
 
 
 

 

Concerns with forest 

fragmentation are typically 

associated with human-

related activities.   
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Figure 7-2.  Core and Edge Forest Before and After New Road 

 
 
 
 
While forest fragmentation can be a natural process, natural fragmentation is “typically less 
extensive and systematic than fragmentation caused by human activities” and is generally temporary 
in nature.22 Thus, concerns with forest fragmentation are typically associated with human-related 
activities.  In the Northeast, the “primary cause of forest fragmentation is suburban development, 
which causes many of the remaining large parcels of forests to be converted for anthropogenic uses, 
most notably as residential development”.23   Specific to the Chautauqua Lake watershed, small 
developments have been identified as a very high risk to existing forests and other natural areas. 24  
Small developments, in this context, are primarily driven by current residents moving out of 
population centers to areas along smaller roadways, second home development, and large individual 
land owners subdividing large parcels into smaller parcels for residential development. 
 
To determine the extent of forest fragmentation within the Chautauqua Lake watershed, an analysis 
of edge forest and core forest areas was conducted using 1992 and 2001 land cover data provided by 
the MRLCC.  More specifically, this analysis examined the spatial distribution of the following land 
cover classes within and around the watershed: 

 
 Deciduous forest; 
 Evergreen forest; 
 Mixed forest; 
 Shrubland; and 
 Woody wetlands. 

 
These classes were used to generate contiguous forest polygons for those areas that intersect the 
Chautauqua Lake watershed; unlike the flow of water, forests are not necessarily limited to 
watershed boundaries and many areas of contiguous forest lands extend well beyond the drainage 
area identified for Chautauqua Lake.  Following the identification of these contiguous forest 
polygons, a 100-meter interior buffer was created to distinguish between edge forest areas and core 
forest areas (see Figure 7-3).  Once this distinction was made, the following metrics were calculated 
for core forest areas (1992 and 2001) in an attempt to quantify the level of fragmentation that is 
occurring within the watershed (see Table 7-10): 

Core Forest Core

Forest

Core

Forest

Edge Forest



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 222

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

 Amount of core forest and edge forest within the Chautauqua Lake watershed 
 Average core forest patch size 
 Core forest patch size variation 
 Minimum, maximum, and average distances to neighboring core forest patches 

 
As is depicted in Figure 7-3, core forest areas within the Chautauqua Lake watershed in 2001 are 
contiguous with fewer core forest areas located outside of the watershed than in 1992, providing as 
visual indication that core forest fragmentation has increased. 
 
 
Figure 7-3.  Contiguous Core Forest Areas, Chautauqua Lake Watershed, 1992 and 2001 

             Source: 1992 and 2001 Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
 
 
Based on the information presented in Table 7-10, the amount of core forest decreased by 
approximately 2,100 acres (6.3 percent) between 1992 and 2001, while the amount of edge forest 
increased by approximately 2,900 acres (9.8 percent).  The average patch size also decreased, from 
643 acres in 1992 to 186 acres in 2001.  Additionally, as is indicated by patch size variation, there 
was less variability in patch size in 2001 than in 1992 (i.e., each forest patch was closer to the 
average patch size in 2001 than in 1992).  The reduced average patch size, combined with less 
variation in patch size, strongly suggests that, as a whole, patch size has decreased.  Finally, while the 
minimum distance to a core forest patch’s closest neighboring core forest patch increased from 1992 
to 2001, both the maximum distance and average distance decreased during this time period.  This 
suggests that the number of core forest patches has increased, resulting in more small patches that 
are closer together; whereas in 1992 the watershed was characterized by fewer small patches that 
were farther apart. In other words, as the forest is cut into smaller and smaller bites, the average 
patch size decreases, the number of patches increases, and distance between patches decreases. 
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Table 7-10.  Core Forest Metrics, Chautauqua Lake Watershed, 1992 and 2001 

CORE FOREST METRICS 1992 2001 

Core Forest Acres in Chautauqua Lake Watershed 33,655 31,550 

Edge Forest Acres in Chautauqua Lake Watershed 29,871 32,785 

Average Core Forest Patch Size (acres) 642.5 185.7 

Core Forest Patch Size Variation (standard deviation) 3,170.2 890.0 

Minimum  Closest Neighbor Distance (meters) for Core Forest 47.4 76.5 

Maximum Closest Neighbor Distance (meters) for Core Forest 5,331.4 2,967.2 

Average Closest Neighbor Distance (meters) for Core Forest 906.0 673.7 

 

 
Taken as a whole, this analysis suggests that forest fragmentation has increased from 1992 to 2001.  
Although this has serious habitat implications for core forest wildlife species, the results do not 
necessarily indicate a loss of biodiversity.  As each species has specific environmental requirements, 
including the amount of core/edge forest, conclusions about the loss of biodiversity resulting from 
forest fragmentation cannot be made unless specific species are identified.  
 
Impervious Surfaces, 2001 

Impervious surfaces, by their very name, are surfaces covered by an impenetrable material (e.g., 
asphalt, concrete) and are predominately characterized by artificial structures such as parking lots, 
sidewalks, and roofs.  Although natural impervious surfaces do occur (e.g., exposed bedrock, 
compacted soils), this section focuses on those impervious surfaces resulting from urbanization. 
Across the United States, urban and suburban land uses are the most rapidly growing land use class.  
Along with this urbanization comes an increase in impervious surfaces, which prevent infiltration of 
water into the underlying soil (e.g., typical, compacted residential lawns are generally closer in 
impermeability to concrete than to any natural land cover).  The hydrologic alteration of watersheds 
resulting from increases in impervious surfaces has been demonstrated to negatively impact water 
quality within the receiving basin.25  In addition to water quality impacts, urbanization also increases 
the amount and velocity of stormwater runoff, thus increasing the frequency and magnitude of flood 
events.26  
 
More specifically, altering the hydrologic regime of watersheds causes more frequent, higher peak 
flows and lowers the water table and base flow, which, in turn, negatively impacts both riparian and 
aquatic communities.  By altering peak flows, stream bank erosion increases and results in a 
significant amount of sedimentation.  This leads to unstable stream channels with the end result of 
severe biological impairment and poor aquatic community integrity.27 Runoff from impervious 
surfaces can also elevate summer stream temperatures, placing additional stress on already 
impacted biological communities.  Additionally, impervious surfaces channel pollutants directly into 
waterways, preventing processing of these pollutants in soils, resulting in the direct discharge of 
contaminants into a waterbody.28 To provide some indication of how impervious surfaces impact 
stream health, the following categories were used (also see Figure 7-4): 

 
 Sensitive Streams – These streams are characterized by drainage basins with 0 to 10 percent 

imperviousness.  These streams “typically have good water quality, good habitat structure, 
and diverse biological communities if riparian zones are intact and other stresses are 
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absent”.29  However, ecological impacts may occur even at relatively low levels of impervious 
surface.  

 Impacted Streams – These streams are characterized by drainage basins with 10 to 25 
percent imperviousness.  These streams “show clear signs of degradation and only fair in-
stream biological diversity”.30  

 Non-Supporting Streams – These streams are characterized by drainage basins with greater 
than 25 percent imperviousness.  These streams posses “a highly unstable channel and poor 
biological condition supporting only pollutant-tolerant fish and insects”.31  

 
 

Figure 7-4.  Impervious Surfaces Categories and Stream Quality 

 
 

                   Source: Impervious Cover Model, Stormwater Manager's Resource Center 
 
Using data provided by the MRLCC, impervious surfaces from 2001 were mapped for the Chautauqua 
Lake watershed and its subwatersheds (percent imperviousness was determined for each 30 meter  
x 30 meter pixel based on the interpretation of aerial photography flown at three different times 
during a given year).  Based on the data provided in Table 7-11, the total percent imperviousness for 
each subwatershed ranges from 0.12 percent (Dewittville Creek subwatershed) and 4.95 percent 
(South Basin Periphery subwatershed), all of which are well within the Sensitive Streams category 
noted above.  This, however, falls short of providing a complete picture as it does not account for the 
geographic distribution of impervious surfaces within each subwatershed and, as such, fails to 
identify where concentrations of impervious surfaces might exist.  
 
Given that approximately 90 percent of the lake shoreline has been developed, an additional analysis 
was conducted to determine the amount of impervious surfaces adjacent to the lakeshore, the results 
of which are also provided in Table 7-11.  As is evidenced by this analysis, areas within ¼ mile of the 
lake are the most heavily urbanized, particularly within the Mud Creek, Bemus Creek, and South 
Basin Periphery subwatersheds (see Figures 7-5 and 7-6).   
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Table 7-11.  Impervious Surfaces, Chautauqua Lake Watershed, 2001 

SUBWATERSHED PERCENT IMPERVIOUSNESS TOTAL PERCENT 

IMPERVIOUSNESS 

WITHIN ¼ 

MILE OF 

LAKE 

WITHIN ½  

MILE OF 

LAKE 

WITHIN ¾  

MILE OF 

LAKE 

WITHIN 1 

MILE OF 

LAKE  

Ball Creek 9.47% 5.65% 4.51% 3.31% 0.92% 

Bemus Creek 16.91% 8.03% 4.31% 2.72% 0.49% 

Big Inlet 3.80% 3.14% 2.86% 2.06% 0.48% 

Clear Creek 4.30% 1.16% 0.59% 0.28% 0.15% 

Dewittville Creek 2.69% 0.63% 0.33% 0.23% 0.12% 

Dutch Hollow Creek 1.46% 6.32% 8.43% 4.66% 0.62% 

Goose Creek 2.24% 1.07% 0.97% 1.86% 0.42% 

Little Inlet 2.47% 10.82% 5.56% 3.93% 1.64% 

Maple Springs Creek 3.27% 1.81% 0.81% 0.56% 0.26% 

Mud Creek 19.18% 8.48% 6.97% 6.08% 1.42% 

North Basin Periphery 5.44% 4.56% 3.82% 3.32% 3.11% 

Prendergast Creek 1.33% 0.81% 0.74% 0.82% 0.35% 

South Basin Periphery 11.21% 10.45% 8.92% 7.41% 4.95% 

Unnamed Stream 2.07% 3.30% 3.84% 3.53% 1.36% 

CHAUTAUQUA LAKE  WATERSHED 7.97% 6.72% 5.46% 4.37% 1.29% 

 
Source: 2001 Impervious Surface Data, Multi-Resolution Land Characteristics (MRLC) Consortium 

 
While the amount of impervious surfaces in the South Basin Periphery subwatershed is expected 
given its close proximity to the largest urban center in Chautauqua County, the high levels of 
imperviousness within ¼ mile of the lake in the Mud Creek and Bemus Creek subwatersheds was not 
expected.  For Bemus Creek and Mud Creek, this is likely due to the small amount of land within this 
distance combined with a large proportion of transportation infrastructure and urban development 
associated with the Villages of Bemus Point and Mayville, respectively.  Many of the South Basin 
Periphery’s smaller drainages located within one mile of the lakeshore could fall within the Impacted 
Stream category described above as the amount of impervious surface ranges from 7.41 percent to 
11.21 percent. 
 
Further upstream from the lakeshore, however, the amount of impervious surfaces generally 
decreases (with the exception of the Little Inlet and Dutch Hollow Creek subwatersheds).  This 
indicates that the upstream reaches of each subwatershed are much healthier in terms of impervious 
surfaces and will likely require a different set of strategies to address water quality issues than will 
the downstream stretches.  A discussion of historic imperviousness can be found in Section 14. 
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Figure 7-5.  Impervious Surfaces in the Northern Portion of the Watershed, 2001 
 

 Source: 2001 Impervious Surface Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
 
 

 
Figure 7-6.  Impervious Surfaces in the Southern Portion of the Watershed, 2001 

  

   Source: 2001 Impervious Surface Data, Multi-Resolution Land Characteristics (MRLC) Consortium 
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7.3.3 Municipal Sewer Districts 
 

Of direct relation to land use 
and water quality in the 
Chautauqua Lake watershed 
is the treatment of 
residential wastewater, 
either by municipal 
treatment systems or on-site 
treatment systems.   Given 
that household wastewater 
contains high nutrient 
concentrations (e.g., 
nitrogen, phosphorus), 
pathogens, and other 
possible pollutants, it must 
undergo treatment (e.g., 
physical, chemical, or 
biological) prior to being 
released back into the 
environment so as to avoid 
negatively impacting water 
quality.32    
 
The two predominant methods for wastewater treatment are municipal treatment facilities and on-
site treatment facilities (i.e., septic systems).  While on-site treatment can be a cost-effective and 
convenient solution, it requires regular inspection and maintenance (by the homeowner) to ensure it 
functions properly and does not fail.  According to the 1990 U.S. Census, approximately 20 percent of 
homes in New York State use on-site treatment facilities; the U.S. Census 2005 American Housing 
Survey reported similar figures at the national level. 33  
 
Specific to the Chautauqua Lake watershed, residents are served by four municipal wastewater 
treatment plants (WWTP; capacity and flow data provided by the draft Chautauqua Lake Local 
Waterfront Revitalization Program): 
 

 The South and Center Chautauqua Lake WWTP (maximum capacity – 4.1 mgd; current 
average usage – 2.0 mgd; peak flow – 5.0 mgd);  

 The Chautauqua Utility District WWTP (maximum capacity – 0.84 mgd; current average 
usage – 0.31 mgd; peak flow – 0.58 mgd);  

 The North Chautauqua Lake WWTP (maximum capacity – 0.5 mgd; current average usage – 
0.2 mgd; peak flow – 0.26 mgd); and  

 The Chautauqua Heights Sewer District (no capacity and flow data provided). 
 
Based on the extent of the districts served by these facilities, approximately 75 percent of the 
residential parcels within the Chautauqua Lake watershed are serviced by one of these four 
treatment plants.   
 
 
 
 

State-Owned Water Access, 

Chautauqua Lake 

 

 Municipal Sewer Districts in the Chautauqua Lake 

Watershed  
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Figure 7-7.  Percent of Residential Parcels in Municipal Sewer District 

 
 
When examined at the subwatershed level, however, a much different picture emerges.  As is 
depicted in Figure 7-7, the percent of residential parcels located in municipal sewer districts ranges 
from a low of 0.0 percent (Ball Creek and Dewittville Creek subwatersheds) to a high of 97.9 percent 
(Unnamed Stream subwatershed).  The large amount of variation that exists suggests that no one 
management strategy alone will comprehensively address potential wastewater impacts in each of 
the 14 subwatersheds. 
 
The availability of municipal wastewater treatment is particularly important to shoreline and near-
shore residential properties.  According to correspondence from the Chautauqua County Health 
Department, small lakeshore residential lots are limited in their ability to use on-site septic systems 
due to: 
 

 Inability to meet NYS Department of Health standards cited in Part 75a because they cannot 
achieve adequate offsets between private wells and septic system components; 

 Lack of adequate room for replacement; 

 Limits on the types of systems that can be installed; 

 Lack of access by heavy equipment for system replacement; 

 Lack of homeowner maintenance for systems with motors and pumps; and 

 Inadequate offsets between the Lake and septic system components. 
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7.4 Topography and Soil Characteristics 
 
7.4.1 Elevations and Steep Slopes 
 
Situated in the northwestern portion of the Allegheny 
Plateau, Chautauqua Lake and its watershed are nestled 
in a glacial valley formed over 14,000 years ago.34 
Exhibiting a maximum relief of 555 feet, the watershed 
rises from the lakeshore and is strewn with hilltops 
separated by stream-incised ravines carved into the 
landscape (see Map 6 in Section 8.2). In terms of actual 
elevations, the Chautauqua Lake watershed ranges from 
approximately 1,308 feet above mean sea level (msl) to 
1,863 feet msl, with the mean elevation approximating 
1,497 feet msl (see Figure 7-8 below and Table 8.3-2 in 
Section 8.3).   For comparison, the surface elevation of 
Lake Erie is 571 feet msl. 
 
As a rule, steep slopes are more erosive than flatter 
slopes.  When considering erosive potential, slopes 
greater than 8 percent are considered to be steep; 
slopes greater than 15 percent are considered to be 
very steep.  Table 7-12 summarizes the relative 
presence of steep slopes within all subwatersheds (also 
see Map 7).   
 
As depicted in Map 7, the areas surrounding the mouths of streams and creeks as they enter 
Chautauqua Lake have the fewest steep slopes; these flat valleys tend to narrow and become 
increasingly steep as one moves towards the upstream reaches of each subwatershed.  There is little 
variation among subwatersheds in regards to the percent of each subwatershed comprising steep 
slopes, with the exception of the Big Inlet subwatershed, which has a lower percentage. 

 
The percentages of steep 
slopes in the watershed show 
the high potential for erosion 
within the watershed. From a 
management perspective, it 
will be important to identify 
what portions of steep slopes 
are most susceptible to 
erosion given the large 
amount of steep slopes in 
each of the 14 
subwatersheds.  These areas 
include highly erodible soils, 
paved and unpaved roads, 
and other areas where the 
lack of vegetative ground 
cover has left soils exposed to 

 The Allegheny Plateau in relation to the 

Chautauqua Lake watershed 
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the wind and rain.  Section 2.4.3 provides an analysis of highly erodible soils and unpaved/paved 
roads on steep slopes for each of the 14 subwatersheds within the basin. 
 
 

Table 7-12.  Steep Slopes 

SUBWATERSHED 
SIZE         

(acres) 

STEEP SLOPES TOTAL STEEP 

SLOPES PERCENT 

OF 

SUBWATERSHED  

8 TO 15 

PERCENT    

(acres) 

> 15 PERCENT 

(acres) 

STEEP SLOPE 

TOTALS    

(acres) 

Ball Creek 6,306 1,388.6 556.9 1,946 30.9% 

Bemus Creek 7,925 2,049.5 732.7 2,782 35.1% 

Big Inlet 7,101 1,208.7 317.4 1,526 21.5% 

Clear Creek 2,556 607.9 247.2 855 33.5% 

Dewittville Creek 9,357 2,433.3 911.3 3,345 35.7% 

Dutch Hollow Creek 4,073 922.6 373.7 1,296 31.8% 

Goose Creek 19,047 4,278.5 1,493.2 5,772 30.3% 

Little Inlet 1,269 227.5 103.4 331 26.1% 

Maple Springs Creek 3,110 800.2 284.3 1,085 34.9% 

Mud Creek 3,128 686.8 259.1 946 30.2% 

North Basin Periphery 7,848 1,676.4 618.7 2,295 29.2% 

Prendergast Creek 14,697 3,994.3 1,744.8 5,739 39.0% 

South Basin Periphery 13,442 3,068.1 1,134.5 4,203 31.3% 

Unnamed Stream 2,013 540.6 193.8 734 36.5% 

CHAUTAUQUA LAKE WATERSHED 101,872 23,883 8,971 32,854 32.3% 

 
Source: 5-Meter Digital Elevation Model, Chautauqua County 

 
 
7.4.2 Soils 
 
As previously noted, Chautauqua Lake and its watershed 
are situated within a glaciated valley in the Allegheny 
Plateau.  The lake itself and the unconsolidated sedimentary 
deposits of the area are products of continental glaciation.  
The bedrock underlying the watershed consists of shales 
and sandstones deposited approximately 350 million years 
ago in a marine environment. The glacial deposits in the 
center of the valley are several hundred feet thick, while 
those in the upstream reaches are much thinner, averaging 
only 10 to 100 feet thick.35  

 
Since the glaciers retreated, soils have developed on the glacial deposits left behind.  Those soils that 
developed on recent stream gravels or on the older glacial stream gravels are highly permeable and 
thus allow rainwater to soak in.  Many of the hillside and hilltop soils, however, are developed in 
glacial debris that are silt or clay and are therefore less permeable. Half or more of the rainfall and 
snowmelt onto these clay soils may yield immediate runoff to streams, while similar precipitation 
onto gravelly soils may be fully absorbed. 

 

Chautauqua Lake and its 

watershed are situated within 

a glaciated valley in the 

Allegheny Plateau that formed 

more than 14,000 years ago. 
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One benefit of local soils developing from natural 
weathering of the glacial deposits, as opposed to the 
weathering of exposed bedrock, is that soils formed 
from bedrock tend to be more acidic due to the lack 
of exposed limestone.  As a result of glacial 
deposition, however, numerous fragments of 
limestone were transported to this region from the 
north, leaving less acidic glacial deposits and soils.  
Thus, soils in this region have the ability to buffer 
the impacts of human-caused acid rain that is more 
intense in Chautauqua County than other regions of 
New York or the United States. 36   Specific to the 
Chautauqua Lake watershed, many of the upland 
areas throughout the basin are characterized by 
soils with heavy clay contents and substantial 
amounts of iron (Fe) and aluminum (Al).   
Additionally, under wet conditions soil cations (i.e., 
positively charged atoms or molecules) like calcium 
(Ca) tend to leach out and create acidic conditions, 
which can affect the retention and availability of 
fertilizer on agricultural lands.  These upland soil 
conditions explain why you see hayfields in the hills 
and corn in the lowlands. 

 
Based on information presented in the Soil Survey of Chautauqua County, the Chautauqua Lake 
watershed encompasses 50 different soil series, of which two comprise approximately 50 percent of 
the total land area within the watershed – the Busti series and the Chautauqua series. Soil series 
characterize groups of soil types aggregated together according to similar pedogenesis (i.e., the 
process of creating soil), soil chemistry, and physical properties.  Each series thus represents broad 
areas that have a distinctive pattern of soils that perform similarly for land use purposes. The 
remaining 48 soil series individually comprise between 0.005 percent and 7.7 percent of the 
watershed.   

 
Soils in the Busti series, encompassing 29,931 acres (29.4 percent), are somewhat evenly distributed 
throughout the Chautauqua Lake watershed, although slightly favoring the western portions.  The 
Busti series comprises very deep, somewhat poorly drained soils on glaciated uplands formed over 
till deposits derived from siltstone, sandstone, and small amounts of shale.  Permeability, or the 
ability of the soil to absorb rain water, ranges from moderate to slow.  As such, the potential for 
surface runoff ranges from low to very high.  In terms of use, most areas within the Busti series are 
idle or are farmed at a medium level of intensity with cultivated crops such as small grains, corn, and 
hay.  Native vegetation on these soils is dominated by maple, white ash, black cherry, northern red 
oak, red maple, hemlock, and white pine.37    

 
Chautauqua series soils comprise 20,194 acres (19.8 percent) and are distributed similarly to the 
Busti series.  Soils in this series are very deep and moderately well drained.  These soils are nearly 
level to moderately steep and formed from siltstone, fine grained sandstone, and smaller amounts of 
shale on glaciated upland hilltops and valley side slopes.  Soil permeability ranges from moderate to 
moderately slow and, as such, the potential for surface runoff is medium to high. In terms of use, 
most areas within the Chautauqua series are idle or are farmed at a moderate level of intensity with 
cultivated crops such as small grains, corn, and hay.  Woodlots located above these soils typically 

 Chautauqua County Soil Survey 
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contain sugar maple, white ash, black cherry and other hardwoods.  Also worth noting is that a 
perched seasonal high water table exists from November to April at depths of 18 to 24 inches. 38    
 
Of direct importance to watershed management is the soils’ ability to absorb precipitation.  
Accordingly, the Natural Resource Conservation Service has classified soils into four Hydrologic Soil 
Groups based on the soil's runoff potential – A, B, C, and D.  A brief discussion of each group, as well 
as its relation to the Chautauqua Lake watershed is provided in Table 7-13 and Map 8 (see Section 
8.2).  As is depicted in Table 7-13, the majority of the watershed’s soils are in Hydrologic Soil Group C 
and are considered to have low infiltration rates, impeding the permeation of rain water into the 
ground. 

Table 7-13.  Hydrologic Soil Group 

HYDROLOGIC 

SOIL GROUP 

DESCRIPTION TOTAL 

ACRES 
PERCENT 

COVER 

A 

Sand, loamy sand or sandy loam types of soils. It has low runoff 
potential and high infiltration rates even when thoroughly 
wetted. They consist chiefly of deep, well to excessively drained 
sands or gravels and have a high rate of water transmission. 

3,759 3.7% 

A/D Combination of A and D 637 0.6% 

B 

Silt loam or loam. It has a moderate infiltration rate when 
thoroughly wetted and consists chiefly or moderately deep to 
deep, moderately well to well drained soils with moderately fine 
to moderately coarse textures. 

14,604 14.3% 

B/D Combination of B and D 278 0.3% 

C 

Sandy clay loam. They have low infiltration rates when 
thoroughly wetted and consist chiefly of soils with a layer that 
impedes downward movement of water and soils with 
moderately fine to fine structure. 

72,595 71.3% 

C/D Combination of C and D 1,023 1.0% 

D 

Clay loam, silty clay loam, sandy clay, silty clay or clay. This HSG 
has the highest runoff potential. They have very low infiltration 
rates when thoroughly wetted and consist chiefly of clay soils 
with a high swelling potential, soils with a permanent high water 
table, soils with a claypan or clay layer at or near the surface and 
shallow soils over nearly impervious material. 

8,490 8.3% 

TOTAL 101,872 

 
Source: Natural Resources Conservation Service (NRCS) Soils Website, USDA (http://soils.usda.gov/)  

 
 
Table 8.3.7 Section 8.3 provides a detailed breakdown of Hydrologic Soil Group by subwatershed. 

 
7.4.3 Erosion 
  
Soil erosion, the gradual process by which soil particles are detached and removed from the soil by 
wind and water, can significantly impact water quality.   First, erosion increases sediment loads, 
which causes increased levels of turbidity that harms aquatic communities, increases water-
treatment costs, and can clog drainage ditches, stream channels, water intakes, and reservoirs.39 
Along with increased sediments come sediment-attached nutrients (e.g., phosphorus), which are 
transported from fields through runoff and are the leading contributors to reduced water quality.40  
The resulting increased levels of nitrogen and phosphorus accelerate the eutrophication process by 
promoting the growth of algae and other plants and thus decreasing dissolved oxygen. 41   
 

http://soils.usda.gov/
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Erosion and sedimentation are of particular importance in the Chautauqua Lake watershed – 
according to the State of the Lake Report, sedimentation rates in the watershed have increased from 
approximately 1 foot/1,000 years during post-glacial pre-European times to rates exceeding 1 ft/200 
years over the last 200 years.  Understanding the susceptibility of soils to erosion is fundamental to 
understanding soil erosion and developing potential strategies for its reduction.  To determine how 
susceptible the soils within the Chautauqua Lake watershed and its subwatersheds are to erosion, k-
factor data provided by the Soil Survey of Chautauqua County was investigated.42  K-factor is a 
measure of soil erodibility that represents both a soils susceptibility to erosion and its rate of runoff 
(note that this is independent of other factors such as vegetative cover and stream stability).43  K-
factor values range between 0.17 and 0.49, with lower values representing soils whose particles are 
resistant to detachment (e.g., clay).   Soils high in silt content are the most erodible and are thus 
easily detached and tend to produce high rates of runoff; values for these soils tend to be greater than 
0.4.44 Finally, medium textures soils (e.g. silt loams) are characterized by moderate k-factor values 
(i.e., 0.25 to 0.4) and, as such, are moderately susceptible to detachment and produce moderate 
runoff.45   
 

Table 7-14.  Weighted K-Factor Values 

SUBWATERSHED K-FACTOR 

Ball Creek 0.32 

Bemus Creek 0.31 

Big Inlet 0.34 

Clear Creek 0.32 

Dewittville Creek 0.31 

Dutch Hollow Creek 0.31 

Goose Creek 0.32 

Little Inlet 0.36 

Maple Springs Creek 0.31 

Mud Creek 0.31 

North Basin Periphery 0.33 

Prendergast Creek 0.32 

South Basin Periphery 0.30 

Unnamed Stream 0.32 

CHAUTAUQUA LAKE WATERSHED 0.32 

 
Source: Natural Resources Conservation Service (NRCS) Soils Website, USDA (http://soils.usda.gov/) 

 
Based on the k-factor data for the individual soil types within the Chautauqua Lake watershed, the 
weighted k-factor was calculated for each subwatershed (see Table 7-14 above and Map 9 in Section 
8.2).  As provided in Table 7-14, the soils within all 14 subwatersheds, on average, are moderately 
susceptible to soils erosion. K-factor values are also used in the Universal Soil Loss Equation, along 
with several other factors (i.e., rainfall erosivity factor, slope length-gradient factor, crop/vegetation 
and management factor, and support practice factor) to obtain annual sediment yields for individual 
watersheds.    
 
In addition to calculating the weighted k-factor for each subwatershed, k-factor data was used to 
identify those areas within the Chautauqua Lake watershed characterized by highly erodible soils (k-
factors greater than or equal to 0.37)located within 50 feet of a stream as these areas are more prone 

http://soils.usda.gov/
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to erosion than are non-erodible soils.  Based on the results of this analysis, only 22 percent of areas 
within 50 feet of a stream in the Chautauqua Lake watershed comprise highly erodible soils.   
Although these areas comprise a small portion of the entire watershed, the amount of highly erodible 
soils within 50 feet of a stream in each subwatershed ranges from a low of 6.3 percent in the Dutch 
Hollow Creek subwatershed to a high of 46.6 percent in the Big Inlet subwatershed. Figure 7-9 
provides the percentage of highly erodible soils within 50 feet of a stream in each subwatershed. 
 

Figure 7-9.  Percent of 50-Foot Riparian Buffer with Highly Erodible Soils 

  
 

As previously noted, the location of paved and unpaved roads in 
areas of steep slopes has serious watershed management 
implications in terms of erosion and runoff.  Unpaved roads, while 
slightly more pervious than their paved counterparts, have the 
potential to be a significant source of suspended sediment in rural 
watersheds, accounting for 25 percent or more of the sediment 
load.46   
 
While paving 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 
de-icing products (e.g., salt) applied to paved surfaces during cold 
weather.  Additionally, reduced infiltration rates associated with 
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paved surfaces leads to increased “flashy” inputs of water into the watershed, resulting in larger and 
more frequent peak flows and increasing flow variability.  Impacts from paved and unpaved roads 
are most pronounced in areas of steep slopes, where runoff velocities are increased. 
 
To understand how these impacts are distributed across the Chautauqua Lake watershed, the 
percent of all paved roads on slopes greater than eight percent and the percent of all unpaved roads 
on slopes greater than eight percent was calculated for each of the basin’s 14 subwatersheds (see 
Figure 7-10).   
 

 

 
7.5 Hydrologic Characteristics 
 
The Hydrology section of the report examines climate data, surface hydrology characteristics, water 
supply, priority waterbody impairments, wetlands, floodplains, and groundwater.  This information 
has been compiled from a variety of sources to ensure the most comprehensive analysis possible. 
 
7.5.1 Climate 
 
Regional climate plays a critical role in the dynamic hydrologic system of Chautauqua Lake and its 
watershed.  One important feature of the local climate is lake effect weather.  Lake effect weather is 
most noticeable during the winter months and is the result of cold winds moving across long 
expanses of warmer Lake Erie water, acquiring large amounts of water vapor, and depositing this 
water vapor as rain or snow as the winds reach the shoreline.  This effect is enhanced when the 
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moving air mass is forced upward as it climbs 
over the edge of the Appalachian plateau (north 
end of the Chautauqua Lake watershed), 
producing narrow, very intense bands of 
precipitation.  One of the impacts of global 
climate change is the increase in lake effect snows 
resulting from shorter durations of ice cover on 
Lake Erie. In other words, it is snowing more in 
this region because this region is getting 
warmer.47  
 
To determine how climate varies across the 
watershed, data were collected from the National 
Climate Data Center for more than 33 locations in 
and around the region (Table 7-15 provides a 
selection of these locations).  These data were 
used to calculate the average annual precipitation 
and average annual temperature for the 
Chautauqua Lake watershed and each of its 14 

subwatersheds. Note that while a NCDC Climate Station is located in Mayville, the data provided does 
not match the breadth of data provided for the other 33 locations noted above; as such, this location 
was not included in this analysis. 
 
Based on the results of these calculations, the average annual air temperature within the watershed 

is 47.8°F, with individual subwatersheds ranging from 46.8°F to 49.1°F (see Figure 7-11).  The 
pattern that emerges from this analysis is that temperatures generally decrease as one moves south 
across the Chautauqua Lake watershed (see Map 10 in Section 8.2).   

 
 

Table 7-15.  Climate Station Data, 1971 to 2000 

CLIMATE 

MONITORING 

STATION 

TEMPERATURE (FAHRENHEIT) AVERAGE 

ANNUAL 

PRECIPITATION 

(INCHES) 

AVERAGE 

ANNUAL 

SNOWFALL 

(INCHES) 

WINTER 

AVERAGE 

(JAN) 

SUMMER 

AVERAGE 

(JULY) 

ANNUAL 

AVERAGE 

Jamestown 4 ENE 22.3 69.2 46.7 45.68 94.2 

Sherman NA NA NA 46.97 NA 

Sinclairville NA NA NA 49.33 NA 

Westfield 2 SSE 26.5 72.4 49.8 45.63 85.6 

 
Source: National Climatic Data Center 
NA = No data recorded 

 
 

In terms of total precipitation, the average annual total precipitation for the entire watershed is 46.1 
inches, with individual subwatersheds ranging from 45.5 inches to 46.4 inches (see Figure 7-11 
below and Map 11 in Section 8.2).  While precipitation was, historically, fairly evenly distributed 
throughout the year (approximately 3.5 inches per month), recent studies indicate that precipitation 
in recent decades has been twice as high during the winter and spring as during the late summer or 

 National Climate Data Center station 

locations 
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fall.48  It is possible that these trends are part of the more frequent and intense precipitation 
predicted for this watershed in response to global climate change. 
 

 

Especially important to Chautauqua Lake is the significant annual accumulation of snow within the 
watershed. This varies considerably throughout the region, ranging from an annual average of 85.6 
inches in Westfield to 94.2 inches in Jamestown (see Table 7-15).   Additionally, the ridge separating 
the Chautauqua Lake watershed from the Lake Erie basin results in much greater snowfall in the 
northern portions of the watershed, with the Village of Mayville receiving more than 200 inches 
annually.  Measurements of snow water content in 1994, however, indicated that by late winter, the 
snow pack water equivalent was fairly uniform throughout the watershed (approximately 0.4 ft).49 
Further research found that although the snowpack in February 1976 varied from 3.5 feet to 0.5 feet 
in the watershed, the water content was approximately 0.4 feet everywhere.50 This has important 
water quality implications as the spring melting of the snowpack is one of the primary transport 
mechanisms for nutrients and sediment to the lake, as well as a cause of spring flooding during the 
months of March and April.  Finally, ice cover on the lake is typically established from January to 
March and ranges from approximately 10 to 20 inches in thickness. 
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7.5.2 Surface Hydrology 
  
In terms of surface hydrology, the Chautauqua Lake watershed comprises 286 miles of streams and 
one lake with an area of approximately 13,132 acres (7,065 acres in the North Basin, 6,067 acres in 
the South Basin).  These 286 miles of waterways drain 14 subwatersheds covering approximately 
115,000 acres; these subwatersheds discharge directly into Chautauqua Lake, which then discharges 
into the Chadakoin River. 

 
Of the 286 stream miles traversing the Chautauqua Lake watershed, slightly more than 20 percent 
(60.8 miles) are located in the Goose Creek subwatershed (see Table 7-16).  In terms of 
concentration, however, the Prendergast Creek subwatershed realizes the highest density with 
approximately 3.6 miles of stream per 1,000 acres of subwatershed.  On average, the Chautauqua 
Lake watershed has approximately 2.8 miles of streams and creeks for every 1,000 acres of 
watershed. 
 

Table 7-16.  Surface Hydrology by Subwatershed 

SUBWATERSHED 
TOTAL STREAM 

MILES 

TOTAL STREAM 

MILES PER 1,000 

ACRES 

Ball Creek 17.5 2.8 

Bemus Creek 27.4 3.5 

Big Inlet 21.8 3.1 

Clear Creek 6.3 2.5 

Dewittville Creek 30.6 3.3 

Dutch Hollow Creek 10.3 2.5 

Goose Creek 60.8 3.2 

Little Inlet 3.5 2.8 

Maple Springs Creek 6.7 2.1 

Mud Creek 8.5 2.7 

North Basin Periphery 6.4 0.8 

Prendergast Creek 52.8 3.6 

South Basin Periphery 28.3 2.1 

Unnamed Stream 4.9 2.4 

CHAUTAUQUA LAKE WATERSHED 286.0 2.8 

 
                  Source: Priority Waterbodies List GIS Data Layer, NYSDEC 

 
 

In order to better understand the hydrology of the watershed, a water budget concept was developed 
that evaluates inputs and losses to the system.  The concept considers hydrology, gains (or inputs) 
including precipitation on the lake, stream flow into the lake, groundwater contributions, and other 
diversions into the watershed. Additionally, it considers losses such as evaporation, losses to 
groundwater, consumptive use, and river outflow.  Changes in any of these gains or losses result in 
corresponding changes to lake volume and lake level. If the inflows and outflows from each 
mechanism can be accurately measured and quantified, the amount of water entering the lake should 
equal the amount leaving the lake, plus or minus changes in lake storage.  
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Subwatersheds 

Each subwatershed comprises a mixture of soil types that correspond to high or low rates of 
infiltration.  An extensive investigation was completed and published in the State of the Lake Report, 
which indicated that the Chautauqua Lake subwatersheds typically have a runoff-rainfall ratio of 
approximately fifty percent.  In other words, half of the rain is infiltrated into the soil during a 
precipitation event and the other half makes its way to the lake as runoff.  When an area is developed 
and the amount of impervious area is increased, the amount of infiltration will decrease and an 
increase in the runoff-rainfall ratio can be expected.   
 
Surface hydrology for subwatersheds is characterized in terms of peak flows and mean flows.  Peak 
flows are the maximum discharges that can be expected to be exceeded, on average, once every x-
number of years.  For example, a 100-year storm magnitude can be expected to occur, on average, 
once every 100 years (i.e., there is a 1 percent risk of this event occurring in any given year).  
Similarly, a 10-year storm magnitude can be expected to occur, on average, once every 10 years (ie., 
there is a 10 percent risk of this event occurring in any given year).   Table 7-17 shows the maximum 
known discharges for the two United States Geological Survey (USGS) gauge stations that are located 
within the watershed.  For the recording period of the gauging stations, which range from 1935 to 
the last recorded reading, the maximum discharge occurred on September 14, 1979.  During that 
particular event, the station located in Ball Creek received a measured discharge value of 2,000 cubic 
feet per second (cfs).  During that same event, the Chadakoin River received an inflow from the lake 
of 2,250 cfs.  The recurrence interval associated with both discharges is 40 years.   

 
Table 7-17.  Maximum Known Discharge and Recurrence Intervals 

LOCATION COUNTY DRAINAGE 
AREA 

(SQUARE 
MILES) 

RECORD OF 
PERIOD 

DATE OF 
EVENT 

DISCHARGE 
(CFS) 

RECURRENCE 
INTERVAL 

(YEARS) 

Ball Creek at Stow, New York Chautauqua 9.90 1974 - 1999 9/14/1979 2,000 40 

Chadakoin River (Chautauqua 
Lake Discharge Point) 

Chautauqua 194 1935 - present 9/14/1979 2,250 40 

 
    Source: USGS New York Water Science Center  

 
 

Using the drainage-area-only regression equations developed by the USGS for this hydrologic region 
of New York State (Region 5), peak flows (cubic feet per second) for various recurrence interval 
storm events were calculated for 12 of the 14 subwatersheds and are summarized in Table 7-18. 
Since the North Basin Periphery and South Basin Periphery subwatersheds are the immediate 
drainage basins for the lake and are thus not characterized by a major stream or creek, peak flows 
were not calculated.51  The purpose of using drainage-area-only equations is to obtain easy estimates 
of peak discharge, even though the results are less accurate than those obtained by full equations 
(the drainage-area-only regression equations have an average standard error estimate between 42 
percent and 55 percent for the Region). 
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Table 7-18.  Peak Discharges for Selected Recurrence Intervals 

SUBWATERSHED DRAINAGE 
AREA 

SQUARE 
MILES 

MEAN 
ANNUAL 

FLOW 
(CFS) 

2-YEAR 
(CFS) 

10-YEAR 
(CFS) 

25-YEAR 
(CFS) 

50-YEAR 
(CFS) 

100-
YEAR 
(CFS) 

500-
YEAR 
(CFS) 

Ball Creek 6,306 9.9 555 1,236 1,669 2,020 2,836 3,450 

Bemus Creek 7,925 12.4 662 1,458 1,962 2,368 3,313 4,021 

Big Inlet 7,101 11.1 609 1,347 1,816 2,194 3,075 3,736 

Clear Creek 2,556 4.0 277 644 882 1,079 1,536 1,884 

Dewittville Creek 9,357 14.6 753 1,644 2,206 2,658 3,708 4,494 

Dutch Hollow Creek 4,073 6.4 397 902 1,226 1,491 2,108 2,574 

Goose Creek 19,047 29.8 1,301 2,746 3,644 4,356 6,008 7,236 

Little Inlet 1,269 2.0 162 389 538 663 955 1,179 

Maple Springs Creek 3,110 4.9 322 742 1,014 1,236 1,755 2,149 

Mud Creek 3,128 4.9 324 745 1,018 1,241 1,762 2,157 

Prendergast Creek 14,697 23.0 1,066 2,277 3,034 3,638 5,039 6,082 

Unnamed Stream 2,013 3.2 231 542 746 914 1,306 1,606 

Chadakoin River 
(Chautauqua Lake 
Discharge Point) 

124,160 194 5,510 10,630 13,688 16,029 21,457 25,409 

 
Source: Calculations performed by Bergmann Associates, PC. 

 
The equations used for the peak flow calculations compare areas upstream and downstream of a 
gauge site to areas associated with ungauged site areas.  Ratios are produced from the comparison 
and applied to flow equations that are designed to estimate peak flows for a given region in New 
York State and a given storm event.  In the Chautauqua Lake watershed, the discharges from the 
subwatersheds can vary significantly, depending on the drainage area size.  The two-year event 
ranges in flow from 160 cfs to 1,300 cfs.  The 100-year event varies considerably, as well, ranging 
from 960 cfs to 6,000 cfs.  The Chadakoin River is the discharge point for the lake and all of its 14 
subwatersheds.  It has a varying range of discharges from 5,500 cfs for the two-year event to 25,000 
cfs for the 500-year event.  The lake acts as a large detention basin, attenuating the peak inflows and 
direct precipitation it receives.  This is evident from totaling up the peak discharges for the 12 
subwatersheds listed in Table 7-18, for any given recurrence interval event, and comparing the sum 
to the corresponding entry for the Chadakoin River.  For the 100-year event the sum of the peak 
discharges is 33,000 cfs and the peak outflow of the Chadakoin River is 21,000 cfs.  The attenuating 
effect provided by Chautauqua Lake is even greater. Table 2-18 does not include all the area draining 
to the lake nor the direct precipitation on the lake.  
   
Mean annual discharge values provide an indication of the annual volume of runoff that can be 
expected from each of the subwatersheds.  These values were calculated using a unit discharge per 
square mile constant value of 1.88.  The value was derived from the mean annual flow of the 
Chadakoin gauging station downstream of the Chautauqua Lake.  Multiplying the known areas of the 
subwatersheds by the unit discharge, yielded the mean annual flows for the corresponding 
subwatersheds.  The mean annual flow values in cubic feet per second also are included above in 
Table 7-18.  
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Chautauqua Lake  

The physical characteristics of the North and South basins of Chautauqua Lake have a significant 
effect on the response of the lake to surface water inflows, flooding, wind, and the fate of pollutants. 
Chautauqua Lake is approximately 17 miles long and 2 miles wide (at it greatest width).  The total 
surface area of the North and South Basins is approximately 13,132 acres.   

 
Table 7-19.  Physical Characteristics of Chautauqua Lake’s North and South Basins 

CHARACTERISTICS NORTH BASIN SOUTH BASIN 

Surface Area (acres) 7,065 6,067 

Elevation (ft AMSL) 1,308 1.308 

Maximum Depth (ft) 75.5 26.3 

Mean Depth (ft) 26.5 11.5 

Length (ft) 39,780 34,851 

Width at widest point (ft) 11,463 10,914 

Shoreline perimeter (ft) 127,814 126,710 

Direct Drainage Area (acres) 49,455 52,488 

Watershed: Lake Ratio 7:1 9:1 

Mass Residence Time (years) 0.9 0.8 

Hydraulic Residence Time 
(years) 

2.3 0.9 

                    Source: Chautauqua Lake—Entering the 21st Century: State of the Lake Report (2000) 

 
As provided in Table 7-19, the North basin has a surface area of 7,065 acres and has an average depth 
of 26.5 feet.  The North basin is also characterized by an average discharge rate into the South basin 
of 361 cfs.  With this flow rate and volume of water, the residence time of the North basin is 840 days. 
In other words, water or any other substance introduced into the lake takes 840 days, on average, to 
find its way through the waterbody and finally be discharged.   The South basin is slightly smaller and 
half as deep comprising approximately 6,067 acres with an average depth of 11.5 feet.  The southern 
end of the lake has an average discharge rate into the Chadakoin River of 366 cfs, giving this basin a 
residence time of 329 days. 
 
Chautauqua Lake is very uniform as it relates to geology.  Soils 
developed from silty glacial till are the predominate soil types 
within the watershed. According to the U.S. Department of 
Agriculture, however, there are some small areas whose soils 
correspond to glacial outwash and alluvial deposits (i.e., water-
carried soil).  The bedrock is also uniform throughout, 
consisting mainly of shale with siltstone, even though average 
depths vary between the two basins.  The bottom of the lake’s 
northern basin is almost completely bedrock with only a thin 
layer of silt, making it much deeper.  In comparison, the 
southern basin is much shallower as there are approximately 
eighty feet of silt and lake sediments that have accumulated 
over the underlying bedrock.    

 
North Basin Bathymetry 

Source: NYSDEC 
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Water Budget Summary  

Understanding how and where water flows within the watershed is an important component in 
terms of developing strategies and recommendations to address water quality issues. For the 
Chautauqua Lake watershed, runoff accounts for the majority of the inflows, approximately 78 
percent.  Snow is part of the runoff and even though measured snow depths vary, the snow water 
content was seen to be consistent throughout the watershed.  The average precipitation for this area 
is approximately 46.1 inches and is the next highest contributor of inflow.  Precipitation that falls 
directly onto the lake’s surface accounts for approximately seventeen percent of the total inflow.  
Groundwater flow does contribute a relatively small portion, mostly in the Northern basin because of 
its bedrock bottom which allows water to easily flow.  As previously noted, the Southern basin has a 
considerable amount of silt and clayey substances that hinder the flow of water, making the 
contribution of groundwater to the system unlikely.   
 
The outflows of the system are almost entirely comprised of discharge from the Chadakoin River 
(approximately 90 percent); the remaining 10 percent can be accounted for by surface evaporation.  
The river’s discharge is measured by a USGS gauging station (ID No. 03014500) that is located just 
downstream of the Warner Dam and is partially funded by Chautauqua County.   The Warner Dam is 
located approximately six miles downstream of the lake and can assist with controlling the lake’s 
level, as well as Chadakoin River’s conveyance capacity (see Figure 7-12).  It is owned by the NYSDEC 
and operated by the Jamestown Board of Public Utilities.  A relatively small portion of outflows can 
be assigned to diversions from local water supply utilities and residential communities. 
 
 

Figure 7-12.  Location of Warner Dam 
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7.5.3 Drinking Water Supply 
 
Traditionally, water supply has come from two primary sources – surface water and groundwater.  In 
terms of surface water, the New York State Water Quality Standards Program, administered by the 
NYSDEC, is responsible for classifying surface waters for their best use, including water supply, 
swimming, boating, fishing, and shellfishing.  Specific to water supply, both Class A and Class AA are 
potentially suitable for municipal water supply.  Class A and AA waters are those waters that can 
provide a source of water supply for drinking, culinary or food processing purposes, primary and 
secondary contact recreation, and fishing. Map 14 (see Section 8.2) depicts the NYSDEC use 
classifications for surface streams, while the lengths of streams designated as Class A and Class AA 
are summarized by subwatershed in Table 7-20.  Note that the total stream miles provided in Table 
7-20 differ slightly from those provided in Table 7-16 (Surface Hydrology by Subwatershed) and Table 
7-22 (NYSDEC Priority Waterbodies List Stream Assessments) due to the source of the data. 

 
Table 7-20.  Class A and AA Streams 

SUBWATERSHED TOTAL 

STREAM 

MILES 

CLASS A 

STREAM 

MILES 

CLASS AA 

STREAM 

MILES 

TOTALS 

CLASS A & 

AA 

STREAM 

MILES 

PERCENT 
OF ALL 

STREAMS 

Ball Creek 16.4 0.0 0.0 0.0 0.1% 

Bemus Creek 25.6 0.0 0.0 0.0 0.1% 

Big Inlet 22.2 0.0 0.0 0.0 0.0% 

Clear Creek 9.1 0.0 0.0 0.0 0.5% 

Dewittville Creek 33.2 0.1 0.0 0.1 0.3% 

Dutch Hollow Creek 10.4 0.0 0.0 0.0 0.3% 

Goose Creek 75.3 0.0 0.0 0.0 0.0% 

Little Inlet 4.5 0.0 0.0 0.0 0.0% 

Maple Springs Creek 8.9 0.0 0.0 0.0 0.1% 

Mud Creek 7.5 0.0 0.0 0.0 0.4% 

North Basin Periphery 9.7 0.3 0.0 0.3 2.8% 

Prendergast Creek 46.3 0.1 0.0 0.1 0.1% 

South Basin Periphery 30.0 0.2 0.0 0.2 0.7% 

Unnamed Stream 4.8 0.0 0.0 0.0 0.0% 

CHAUTAUQUA LAKE WATERSHED 303.9 0.8 0.0 0.8 0.3% 

 
            Source: Water Quality Classifications GIS Data Layer, NYSDEC 

 
Chautauqua Lake is classified as a Class A potable water supply and is an essential resource for the 
communities within the watershed.  The lake serves as a source of water for drinking, bathing and 
food preparation for a number of public and private water supply systems throughout the watershed.  
As Table 7-20 shows, most of the watershed’s surface water is not considered to be a suitable source 
of potable water.  Overall, only 0.3 percent of the entire watershed’s streams are classified as type A 
or AA streams.  The North Basin Periphery subwatershed, at 2.8 percent, has the largest volume of 
water that can be used for water supply purposes.  Four subwatersheds have no potable water 
supply sources within their drainage basins: 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 244

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

 Big Inlet subwatershed  
 Goose Creek subwatershed  
 Little Inlet subwatershed  
 Unnamed Creek subwatershed  

 
Although the amount of potable stream miles is low, a few entities are able to use the lake’s surface 
water as a source of potable water and these include: the Chautauqua Utility District located in 
Chautauqua, NY, and the Chautauqua Heights Water District Number 2 (includes the Chautauqua 
Lake Estates).  The Chautauqua Utility District has a yearly average usage withdrawal rate of 1.5 
million gallons per day (mgd).  The Chautauqua Heights Water District withdraws a yearly average 
amount of 0.3 mgd but has a system capacity of 0.65 mgd.  According to the NYSDEC, both of the 
public utilities serve a combined resident population of over eight thousand people.  The Chautauqua 
Point Association and the Chautauqua Lake Estates supply potable water needs to over 200 
residential units.  The Chautauqua Point Association only withdrawals from the lake for part of the 
year.  The remainder of watershed residents are supplied water from wells. 
 
There are several issues associated with water supplied through wells: 
 

 Areas that are groundwater-poor, particularly some lakeshore areas, do not yield quantities 
sufficient for well development.  This can be problematic as regulations promulgated by the 
NYS Department of Health (NYSDOH) now prohibit the use of surface water for individual 
water supplies for all new construction. 

 Several areas in the watershed are characterized by poor well water quality due to high levels 
of contamination (e.g., phosphorus) and thus require treatment. 

 Many lakeshore and near-lake dwellings that utilize private wells cannot achieve adequate 
offsets between their wells and their neighbor’s on-site septic systems, creating a potential 
risk to public health.52 

 
A potential, rather non-traditional source of future water supply is stormwater reuse.  Known as the 
beneficial use of stormwater, reuse consists of storing stormwater runoff for future uses, such as 
landscape irrigation, firefighting, aesthetics, recreation, or other grey water uses (grey water is 
defined as non-industrial wastewater from domestic processes such as dish washing, laundry, and 
bathing).  Grey water may be used for any non-potable use.  Typically, stormwater is stored in ponds, 
tanks, cisterns, rain barrels, or some combination of facilities. 
 
7.5.4 Erosion Problems Across the Chautauqua Lake Watershed 
 
In 2007, the CLMC commissioned TVGA to conduct a study to 
diagnose and prioritize erosion problems across the 
Chautauqua Lake watershed.  The study was based on the 
generally-accepted premise that sediment is the largest non-
point source pollutant in the environment.  Sediment loads 
intensify stream channel changes and transport nutrients, 
such as nitrogen and phosphorus, from the watershed to the 
lake.  Assessments were performed at 350 sites, in 12 
subwatersheds, that were field located using GPS units.  The 
assessments were performed using Rosgen’s Bank 
Erodibility Hazard Index (BEHI), a visual assessment tool 
that uses five factors to assess stream bank stability: 

 
 

 Sediment loads intensify stream 

channel changes and transport 

nutrients such as nitrogen and 

phosphorus from the watershed 

to the lake.  
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 Ratio of bank height to bank full height; 
 Ratio of vegetative-rooting depth to bank height; 
 Density of roots; 
 Stream bank angle; and 
 Vegetative bank protection. 

 
Each assessment site also was associated with a soil type from the Soil Survey of Chautauqua County.  
The assessment, rather than obtaining measurements at regular intervals, obtained most of the 
assessments near highway crossings in an attempt to avoid trespassing on private property.  The 
condition of roadside drainage ditches were also assessed on a scale of 1 to 4, with a score of 4 
indicating serious or potentially serious impacts to the stream corridor, worthy of mitigation.  The 
results of the BEHI assessments can be found in Table 7-21 and Map 13 (see Section 8.2).  The study 
identifies some of the highest erosion rate stream reaches, which could later become candidate sites 
for streambank restoration activities aimed at reducing nutrient inputs to Chautauqua Lake.      

 
Table 7-21.  Bank Erodibility Hazard Index Scores, Chautauqua Lake Watershed 

SUBWATERSHED NUMBER OF SAMPLING LOCATIONS WITHIN EACH                                               

BEHI HAZARD RATING 

TOTAL BEHI 

LOCATIONS 

VERY  LOW LOW MODERATE HIGH VERY 

HIGH 

EXTREME 

Ball Creek 1 22 2 0 0 0 25 

Bemus Creek 8 10 0 1 0 0 19 

Big Inlet 2 10 3 1 0 0 16 

Clear Creek 11 12 1 2 0 0 26 

Dewittville Creek 4 12 4 2 0 0 22 

Dutch Hollow Creek 3 9 6 3 0 0 21 

Goose Creek 13 28 13 4 1 0 59 

Little Inlet 2 3 2 2 0 0 9 

Maple Springs Creek 4 4 0 0 0 0 8 

Mud Creek 21 11 1 0 0 0 33 

North Basin Periphery 3 4 2 0 0 0 9 

Prendergast Creek 9 34 5 4 2 0 54 

South Basin Periphery 8 58 7 0 0 0 73 

Unnamed Stream 0 0 0 0 0 0 0 

CHAUTAUQUA LAKE  
WATERSHED 

89 217 46 19 3 0 374 

 
Source: 2007 Chautauqua Lake Action Plan Task D: Diagnosis and Prioritization of Erosion Problems Across the Chautauqua Lake Watershed 
(2007) 
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7.5.5 Priority Waterbody Impairments 
 
To comply with the Federal Clean Water Act (CWA), the NYSDEC maintains the Waterbody 
Inventory/Priority Waterbodies List, a statewide inventory of waterbodies that characterizes each in 
terms of “water quality, the degree to which water uses are supported, progress toward the 
identification of water quality problems and sources, and activities to restore and protect each 
individual waterbody”. Based on information provided in the Priority Waterbodies List (PWL) for the 
Chautauqua Lake watershed, approximately 145 miles (51 percent) of streams within the 
Chautauqua Lake watershed have been assessed for impairments. The remaining 49 percent are 
listed as unassessed.  The PWL identifies seven assessment classifications: 

 
 Impaired – waterbodies with well documented water quality problems that result in 

precluded or impaired uses 

 Minor Impacts – waterbodies where less severe water quality impacts are apparent but uses 
are still considered fully supported 

 Needs Verification – segments that are thought to have water quality problems or impact but 
for which there is not sufficient or definitive documentation 

 Threatened – waterbodies for which uses are not restricted and no water quality problems 
currently exist, but where specific land use or other changes in the surrounding watershed 
are known or strongly suspected of threatening water quality 

 Threatened (possible) – waterbodies for which uses are not restricted and no water quality 
problems currently exist, but where waterbody classification, distinct uses or other 
considerations make the water more susceptible to threats and additional protection efforts 
are warranted 

 No Known Impact – segments where monitoring data and information indicate that there are 
no use restrictions or other water quality impacts/issues 

 Unassessed – segments where there is no available water quality information to assess the 
support of designated uses 

 
Map 14 depicts the assessment classifications for each waterbody within the Chautauqua Lake 
watershed (also see Table 7-22).  Based on this analysis, only waterbodies within the Dewittville 
Creek subwatershed, the Goose Creek subwatershed, and the Prendergast Creek subwatershed have 
been assessed in their entirety, with all of Goose and Prendergast Creeks being assessed with Minor 
Impacts and the vast majority of Dewittville Creek being assessed with Needs Verification.  Both the 
North and South Basins of Chautauqua Lake were added to the NYSDEC Priority Waterbodies List 
and identified as “impaired” for phosphorus levels that routinely exceed acceptable state levels. 
Additionally, review of the 2006 PWL indicates that for both basins of Chautauqua Lake, recreation 
and hydrology are impaired plus bathing and aesthetics are stressed due to excessive weeds, algae, 
and sediment. The water supply is listed as threatened due to arsenic.  The 2006 PWL also indicates 
the following causes of these impairments – agriculture, construction, habitat modification (invasive 
species), roadbank erosion, streambank erosion, and urban runoff. 
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The PWL also identifies waterbodies for which TMDL requirements exist.  A TMDL is defined as the 
maximum amount of a given pollutant that a waterbody can receive and still meet water quality 
standards.  TMDLs also include the reductions necessary to meet these standards, as well as an 
allocation of reductions among the sources within a given watershed.  Section 303(d) of the CWA 
requires EPA and states to develop TMDLs for all pollutants violating or causing violation of 
applicable water quality standards for each impaired waterbody.  The purpose of this process is to 
“identify impaired or threatened waterbodies and the pollutant(s) causing the impairment and 
establish a strategy for correcting the impairment or eliminating the threat and restoring the 
waterbody.   
 
Based on a review of the 2008 Final Section 
303(d) List of Impaired Waters Requiring a 
TMDL/Other Strategy, both the North and South 
Basins of Chautauqua Lake are included in Part 
3a  as a result of phosphorus impairments. As 
such, the NYSDEC is currently preparing TMDL 
standards for Chautauqua Lake. 
 
To prepare these standards, the NYSDEC has 
retained The Cadmus Group to undertake a 
TMDL study of Chautauqua Lake.  When the 
TMDL is implemented, limits will be placed on 
the wastewater utilities which discharge 
effluent into the lake.  Limiting the amount of 
nutrient loading will ensure the lake remains 
hospitable not only to the wildlife population 
but to visiting guests and residents, as well.  To 
achieve the maximum annual phosphorus load 
that will maintain water quality compliance, the 
draft TMDL has recommended a lower targeted 
phosphorus concentration for the North Basin 
than that for the South Basin.  The approach 
and methodology for the study will closely 
follow the Total Maximum Daily Load (TMDL) 
for Phosphorus in Findley Lake.53  The estimated 
completion date for the TMDL study is late 
2010.   
 
In addition to the water quality issues noted above, the State of the Lake Report identified several 
additional topics of concern that relate to water quality.  A summary of each can be found below. 
 
Nutrients, Chlorides and Other Chemicals, and Sediments 

Nutrients, such as phosphorus and nitrogen, and other water quality indicators such as chlorides and 
sediments, have been linked to the growth of unwanted submerged aquatic vegetation (SAV). While 
most aquatic organisms are adversely affected by high concentrations of phosphorus and nitrogen, 
algae and SAV thrive under such conditions.  As a result of increased levels of these nutrients flowing 
into Chautauqua Lake, SAV has become one of the major threats as it forms dense, impregnable 
floating canopies that discourages swimming, fouls boat motors, snarls fishing lines, produces 
noxious odors and consequently may reduce real estate values.  According to the August 2007 report 

 

 
Allegheny River Basin Priority 

Waterbodies List 
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produced by Princeton Hydro, one pound of phosphorus can generate as much as 1,100 pounds of 
wet algae biomass.  Concentrations of phosphorus can stimulate algae blooms with concentrations as 
low as 0.03 mg/L 
 
Chlorides are also an issue within the watershed, added naturally to local waterbodies through the 
decay of mineral salts in soils.  It is the anthropogenic introduction of chloride, however, that is of 
most concern, with road deicing salt dominating all other sources of chlorides.  While several streams 
had invariant chloride concentrations of less than 20 mg/L, Ball Creek was found to have relatively 
high concentrations ranging from 20 mg/L to 40 mg/L, while Little Inlet Creek had very high 
concentrations of 20 mg/L to 60 mg/L. These conditions may relate to the influence of Interstate 86 
in the Ball Creek subwatershed, and a combination of salt storage and urban influences in the Little 
Inlet subwatershed.  Additionally, based on correspondence with the Chautauqua County Health 
Department, there have been several documented instances where chloride salts have contaminated 
shallow fresh water aquifers from oil and gas well development 
 
Acidity 

Acidity, or pH, is another parameter that controls chemical reactions and affects habitat in aquatic 
environs.  Acidity (pH) values range from 0 (acid) to 14 (base/alkaline), with median values (7) 
representing neutral solutions.  Acidity values for streams within the Chautauqua Lake watershed 
were generally found to be between 6.5 and 8.0. Seasonal variations in acidity do exist and stream pH 
was found to be relatively high in May and October and low in February and July (i.e., the values 
cycled up and down twice per year). Thus, although the Chautauqua Lake watershed lies in a region 
of the United States known for excessive acid rain, acidity levels throughout the watershed can be 
characterized as somewhat neutral.  This is likely the result of local soil minerals (e.g., calcite) found 
in the ice-age glacial sediments acting as a neutralizing agent. 
 
Conductivity 

Conductivity, or specific conductance, is a measure of water's ability to conduct an electrical current 
and may influence the degree to which nutrients remain in the water.54  Pure distilled water, for 
example, is a relatively poor conductor and water conductivity increases dramatically as the amount 
of dissolved chemicals increases. Therefore, contaminated water is usually more conductive than 
clean water, and ground water is usually more conductive than surface water. Stream data tended to 
demonstrate an inversely proportional relationship (i.e., negative correlation) between conductivity 
and stage. This is likely caused by normal high-conductivity ground water being the dominant source 
of stream water during low flow conditions, while low-conductivity precipitation and resultant 
overland flow dominated flood conditions. 

 
Trace Elements 

The only trace element currently of concern within the Chautauqua Lake watershed is arsenic. 
Arsenic in the form of sodium arsenate was used as a weed killer in the lake between 1956 and 1965. 
Watershed arsenic could also be derived naturally from the organic shale bedrock or 
anthropogenically from atmospheric sources, but there is currently no evidence for either.  The 
NYSDEC is currently investigating arsenic in the lake and watershed.  
 

Mercury is a toxic element that is discharged from a variety of point and nonpoint sources and can 
threaten the health of both people and wildlife.  In undeveloped areas the predominant source of 
mercury is from atmospheric deposition; in developed areas the primary source is often current and 
former commercial and industrial land uses.  While the bioaccumulation of mercury is not closely 
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related to fat content, higher levels are found in older, fish-eating fish.  The primary threat to humans 
is neurological impairment during development – different risk levels have been developed for high 
risk groups (e.g., children, women of child-rearing age) and low risk groups.  It has been found that 
relatively low amounts of mercury intake can result in neurological effects.  As these low levels can 
be exceeded by frequent consumption of most species of freshwater fish, New York State has 
developed general advisories for all state fish. 
 
Bacteria 

The Chautauqua County Health Department (CCHD) routinely monitors bacteria levels according to 
NYS health standards for contact recreation at CCHD-permitted bathing beaches. Bacteria problems 
in Chautauqua Lake during and prior to the 1970s occurred in response to a lack of sewering in the 
watershed, as well as to problems with rotting algal masses. Beach closings did not occur during the 
mid 1990s, but became a problem again in during the early 2000s due to increased bacteria loads in 
streams resulting from large precipitation events (e.g., 2004). 

 
Bacteria inputs occur at all stream stages, but are especially high during storm events and peaks of 
floods. Fecal bacteria mostly affect Ball Creek, Big Inlet, Goose Creek, and Little Inlet. Given the 
relationship between urbanization, impervious cover, and water quality, bacteria concerns within 
the Chautauqua Lake watershed are expected to increase as the region continues to urbanize. 

 
Macroinvertebrates 

One method of determining the water quality of a stream is to look for the presence of pollution-
sensitive macroinvertebrates. The biological populations that can inhabit streams can be very 
diverse and abundant and reflect both the chemical and physical conditions of a given waterbody. 
These communities integrate the effects of different pollutant stressors and provide a holistic 
measure of their combined impact. Macroinvertebrates are also a good indicator of localized 
conditions as many have a limited migration pattern or a sessile way of life. Most macroinvertebrates 
have a complex, sensitive life cycle of approximately one year or more so they respond quickly to 
stress, whereas the overall stream community (i.e., plants, vertebrates) often respond more slowly.55 
Based on a macroinvertebrate assessment conducted in 1994 for Chautauqua Lake’s 11 major 
tributaries, all streams were healthy in terms of their biodiversity, with the exception of Little Inlet. 
 
Macroinvertebrate assemblages in Chautauqua Lake were studied by Townes in the 1930’s as part of 
the biological survey. Townes noted higher densities in sites with macrophytes than in unvegetated 
areas.  Macroinvertebrate studies in the 1970’s by Erlandson, however, found decreased densities of 
several groups from the earlier survey.56  Erlandson also found higher densities in the north basin of 
Chautauqua Lake. These data were interpreted as indicative of a decline in water and/or habitat 
quality. Macroinvertebrates were sampled again in 2007 as part of a macroinvertebrate biodiversity 
assessment in Chautauqua County.57 The recent studies indicated variability in conditions among 
different sites in the lake. The study found lower diversity of macroinvertebrates at sites near break 
walls, compared to sites with more undeveloped shorelines. 
 
7.5.6 Nonpoint Source Loadings 
 
In addition to identifying impaired waterbodies using the NYSDEC Priority Waterbodies List, annual 
nonpoint source nutrient  (i.e., nitrogen and phosphorus)and sediment loadings were estimated for 
each of the 14 subwatersheds using the ArcView Generalized Watershed Loading Function 
(AVGWLF).  Based on generalized watershed loading functions, AVGWLF uses spatial analysis 
through an ArcView interface to simulate runoff, sediment, and nutrient loadings from a given 
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watershed.   To account for regional variation in factors included in the model, AVGWLF has been 
calibrated and verified for watersheds in New York and New England. 
 
As noted throughout this document, the excessive amounts of nutrients (particularly phosphorus) 
being transported into Chautauqua Lake from its tributaries is the primary driver of the Lake’s 
productivity issues that have resulted in severe problems with SAV and algal blooms.  The AVGWLF 
model was selected for this very reason – its strength is in the ability to model watershed nitrogen 
and phosphorus loads. It should be noted, however, that although the AVGWLF model also estimates 
sediment loadings, it is not a sediment transport model.  However, relative comparisons of sediment 
loads between the 14 subwatersheds draining into Chautauqua Lake (as well as between the various 
land use types in each subwatershed) can provide some insight into where erosion control Best 
Management Practices (BMPs) would be most beneficial; as such, total sediment loads from each 
subwatershed were also included in this analysis.  Additionally, a detailed study of Crescent Creek 
and Dewittville Creek currently being conducted by the Academy of Natural Sciences is using a 
sediment transport model (i.e., SWAT and SWMM), combined with geomorphology data and total 
suspended solids sampling so as to supplement the modeling conducted for this watershed 
management plan. 
 
To model watershed loadings, AVGWLF uses weather data to estimate runoff, which, in conjunction 
with land cover, soil features, and slope is used to calculate erosion.  Based on the resulting erosion 
calculations, the amount of nutrients and sediments entering the watershed are estimated for the 
following sources: 
 

 Croplands; 
 Hay/Pasture Lands; 
 High-Intensity Development; 
 Low-Intensity Development; 
 Unpaved Roads; 
 Septic Systems; 
 Streambanks;  
 Forests; 
 Wetlands; and 
 Shallow Groundwater. 

 
This model also has the ability to 
include point source and manure 
inputs to stream nutrients; however, 
manure inputs were not implemented 
for the Chautauqua Lake watershed 
because of incomplete data.  As a 
result, calculated nutrient loads will 
be underestimated for those 
subwatersheds where manure inputs 
are a major source of impairment.    
 
The AVGWLF model can also incorporate any Best Management Practices (BMPs) that are currently 
being implemented in the watershed, such as the use of cover crops, prescribed grazing, and nutrient 
management plans.  For the purposes of this analysis, BMPs were included for the Ball Creek, Bemus 
Creek, Dewittville Creek, Goose Creek, and Maple Springs Creek subwatersheds.    It should be noted, 

 
 
 

 AVGWLF incorporates existing BMPs into the model 
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however, that BMP data was available for large farms only and it is likely that there are additional 
BMPs being implemented on smaller farms that were not included in the model.  
 
Finally, in terms of streambank erosion, AVGWLF uses a fairly general sub-model to estimate this 
process, so that many site-specific conditions which affect erosion may not be accounted for.  The 
Chautauqua Lake watershed, however, is characterized by many areas with active erosion, many of 
which are located on high, steep unvegetated banks.  Thus, it is likely that the relative importance of 
streambank erosion to total loading is under-estimated for the watershed. 
 
For the purposes of this planning process, total nitrogen (N), total phosphorus (P), and sediment 
were considered the primary metrics for characterizing subwatersheds.  A summary of each of these 
three variables can be found below.  To account for the varying size of each subwatershed and allow 
for more accurate comparison between subwatersheds, total loadings and per unit area were 
calculated for each.  Table 7-23 provides the results for the three variables noted above for each 
subwatershed.  A more detailed breakdown of this analysis can be found in Section 9. 

 

Table 7-23.  AVGWLF Model Results – Estimates of Annual Total N, Total P, and Sediment 

Loadings 

SUBWATERSHED TOTAL N LOADINGS          TOTAL P LOADINGS          

 

SEDIMENT LOADINGS     

 

Kilograms 

per year 

Kilograms 

per acre per 

year 

Kilograms 

per year 

Kilograms 

per acre per 

year 

Kilograms 

per year 

Kilograms 

per acre per 

year 

Ball Creek 16,322.5 2.60 431.4 0.0687 140,313 22.3 

Bemus Creek 16,209.9 2.07 531.2 0.0677 100,224 12.8 

Big Inlet 15,622.1 2.21 628.8 0.0889 234,304 33.1 

Clear Creek 4,484.9 1.77 164.1 0.0647 23,202 9.1 

Dewittville Creek 22,962.6 2.47 712.7 0.0765 167,462 18.0 

Dutch Hollow Creek 10,446.5 2.55 341.1 0.0833 78,443 19.1 

Goose Creek 43,389.1 2.29 1,171.4 0.0618 361,023 19.1 

Little Inlet 2,673.0 2.13 96.1 0.0764 11,172 8.9 

Maple Springs Creek 8,330.2 2.70 239.6 0.0776 57,304 18.6 

Mud Creek 9,318.2 3.01 304.6 0.0984 71,394 23.1 

North Basin Periphery 16,433.1 2.35 555.3 0.0794 106,025 15.2 

Prendergast Creek 28,581.7 1.95 878.6 0.0601 263,425 18.0 

South Basin Periphery 23,347.7 2.07 906.3 0.0802 224,802 19.9 

Unnamed Stream 6,823.2 3.26 250.8 0.1197 99,696 47.6 

Wastewater Treatment Plants1 -- -- 2,710 -- -- -- 

CHAUTAUQUA LAKE 
WATERSHED 

224,944.6 2.28 9,922.1 0.0732 1,938,7912 19.7 

1.  Total phosphorus loads from wastewater treatment plants was taken from the State of the Lake Report (2000) 

2. Total sediment loads from the State of the Lake Report (2000) indicate that more than 1,270,000 kilograms of sediment per year are 
discharged into Chautauqua Lake 
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Total Nitrogen 

In terms of total nitrogen loading, the 14 subwatersheds of Chautauqua Lake combine to discharge 
approximately 225,000 kilograms per year, with the following four subwatersheds responsible for 
almost 53 percent of this total: 
 

 Goose Creek subwatershed – 43,389 kilograms (19.3 percent) 
 Prendergast Creek subwatershed – 28,582 kilograms (12.7 percent) 
 South Basin Periphery subwatershed – 23,348 kilograms (10.4 percent) 
 Dewittville Creek subwatershed – 22,963 kilograms (10.2 percent) 

 
It should be noted that the AVGWLF model indicates that both total nitrogen and total phosphorus 
are predominately conveyed via subsurface flow (i.e., shallow groundwater), with approximately 89 
percent of the Chautauqua Lake watershed’s total nitrogen load being transported in this manner.  
Subsurface flow in the AVGWLF model is treated as shallow groundwater which enters tributaries 
and forms part of the tributary load (in the SOL report, groundwater loads were treated as deeper 
groundwater which would be a direct source of the lake).  As such, the sources of nitrogen and 
phosphorus conveyed via subsurface flow in AVGWLF are the land cover types (e.g., croplands, high-
intensity development) sitting on the land surface.  Accordingly, while groundwater conveys 
approximately 89 percent of the nitrogen load in the Chautauqua Lake watershed, the actual source 
of that nitrogen can be traced back to the individual land cover types.  However, while there may be a 
correlation between contributions to surface flow and subsurface flow, direct comparisons cannot be 
made.  As such, the nitrogen load source discussion below will focus on comparing the contributions 
of the various land cover types to surface flow. 
 
In terms of total nitrogen load sources in the Chautauqua Lake watershed, the three predominant 
contributors include croplands (36.6 percent), hay/pasture lands (26.3 percent), and the 
combination of low-intensity and high-intensity development (25.8 percent).  Based on these results 
(see Tables 9-2 and 9-3 in Section 9), the following six subwatersheds realize more than 40 percent 
of their total nitrogen loads from croplands: 
 

 Unnamed Stream subwatershed –60.6 percent 
 Big Inlet subwatershed –54.4 percent 
 Goose Creek subwatershed –51.1 percent 
 Prendergast Creek subwatershed –51.0 percent 
 Ball Creek subwatershed –50.8 percent 
 Dewittville Creek subwatershed –40.9 percent 

 
Total nitrogen loads from hay/pasture lands comprised more than 40 percent of the total load for the 
following four subwatersheds: 
 

 Clear Creek subwatershed –57.3 percent 
 Maple Springs Creek subwatershed –42.8 percent 
 Dutch Hollow Creek subwatershed –41.3 percent 
 Bemus Creek subwatershed –40.2 percent 

 
As it relates to the built environment, three subwatersheds realized more than 40 percent of their 
total nitrogen loads from the combination of low-intensity and high-intensity development: 
 

 South Basin Periphery subwatershed –72.1 percent 
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 North Basin Periphery subwatershed –65.3 percent 
 Little Inlet subwatershed –50.0 percent 

 
The inclusion of point source inputs (e.g., from sewage treatment plants and industrial discharges) in 
this model would further increase estimated loads of nitrogen.  Whereas total phosphorus loads from 
wastewater treatment plants were extracted from the State of the Lake Report, total nitrogen values 
were not provided in said report and thus not available for inclusion herein. 
 
Total Phosphorus 

More than 9,900 kilograms of total phosphorus are discharged annually from the 14 subwatersheds 
surrounding Chautauqua Lake, as well as three wastewater treatment plants (the South and Center 
Chautauqua Lake WWTP, the North Chautauqua Lake WWTP, and the Chautauqua Utility District) 
(the total phosphorus load from wastewater treatment plants was taken from the State of the Lake 
Report).  Not surprising, the same four subwatersheds responsible for contributing the largest 
amount of nitrogen are also the same four contributing the largest amount of total phosphorus, with 
very similar percentages.  Note that total phosphorus loads from wastewater treatment plants were 
included in the calculation of total loads, but not included in the calculations for individual 
subwatersheds as these facilities discharge directly into Chautauqua Lake.   
 
As noted under the discussion of nitrogen loads above, the AVGWLF model indicates that both total 
nitrogen and total phosphorus are predominately conveyed via subsurface flow.  However, as point-
source phosphorus input data was available for the three wastewater treatment plants in the 
watershed, the discussion for phosphorus is slightly more complex than that for nitrogen. 
 
According to the AVGWLF model, approximately 7,212 kilograms of phosphorus are discharged into 
the watershed from nonpoint sources per year (73 percent of the total phosphorus load noted 
above); the remaining 2,710 kilograms (27 percent) of phosphorus is discharged into the watershed 
from the three wastewater treatment plants.  Of the nonpoint source contributions, approximately 53 
percent are conveyed via subsurface flow and 47 percent via surface flow.  As the actual source of 
phosphorus conveyed via subsurface flow can be traced back to the individual land cover types, the 
phosphorus load source discussion below will focus on comparing the contributions of the various 
land cover types to surface flow. 
 
The three primary nonpoint source contributors of total phosphorus into the Chautauqua Lake 
watershed include croplands (42.8 percent), hay/pasture lands (27.0 percent), and the combination 
of low-intensity and high-intensity development (23.7 percent).  Based on these results (see Tables 
9-4 and 9-5 in Section 9), the following six subwatersheds realize more than 40 percent of their total 
phosphorus loads from croplands: 
 

 Unnamed Stream subwatershed – 67.6 percent 
 Big Inlet subwatershed – 61.9 percent 
 Goose Creek subwatershed – 56.1 percent 
 Ball Creek subwatershed – 55.6 percent 
 Prendergast Creek subwatershed – 55.3 percent 
 Dewittville Creek subwatershed – 50.3 percent 

 
Total phosphorus loads from hay/pasture lands comprised more than 40 percent of the total load for 
the following four subwatersheds: 
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 Clear Creek subwatershed – 63.3 percent 
 Maple Springs Creek subwatershed – 47.4 percent 
 Bemus Creek subwatershed – 44.5 percent 
 Dutch Hollow Creek subwatershed – 42.3 percent 

 
As it relates to the built environment, three subwatersheds realized more than 40 percent of their 
total phosphorus loads from the combination of low-intensity and high-intensity development: 
 

 South Basin Periphery subwatershed –  69.2 percent 
 North Basin Periphery subwatershed – 62.9 percent 
 Little Inlet subwatershed – 51.5 percent 

 
Sediment 

Based on the results of the AVGWLF model, the 14 subwatersheds release a combined 1,938,791 
kilograms of sediment annually into Chautauqua Lake.  According to information provided in the 
State of the Lake Report, it was estimated that baseline (i.e., non-storm) conditions contributed 
approximately 1,270,000 kilograms of sediment per year into Chautauqua Lake from its tributaries.   
 
While some discrepancies exist between the two results, what is most important is the relative 
amount of sediment discharged by each subwatershed, as well as the relative amount discharged by 
each land use type (e.g., croplands, hay/pasture lands).  By comparing subwatershed to 
subwatershed and land use to land use, it can be determined which subwatersheds are major 
contributors of sediment to Chautauqua Lake and which land use types are major contributors of 
sediment to each subwatershed.  As such, based on the results of the AVGWLF analysis. more than 
half of the total sediment load discharged into the lake results from four subwatersheds: 
 

 Goose Creek subwatershed – 361,023 kilograms (18.6 percent) 
 Prendergast Creek subwatershed – 263,425 kilograms (13.6 percent) 
 Big Inlet subwatershed – 234,304 kilograms (12.1 percent) 
 South Basin Periphery subwatershed – 224,802 kilograms (11.6 percent) 

 
In terms of sediment sources, croplands, hay/pasture lands, and streambanks provided the largest 
volumes of sediment across the entire Chautauqua Lake watershed, with cropland values comprising 
52 percent (1,011.6 kilograms) of the total sediment load, hay/pasture values comprising 19 percent 
(377.4 kilograms) of the total sediment load, and streambank values comprising 18 percent (348.7 
kilograms) of the total sediment load. Estimates of streambank erosion in AVGWLF are proportional 
to bank height and use an average bank height of 1.5 meters. Visual perception of average bank 
heights are probably biased high, since they over-weight extreme conditions (e.g., high, steep, 
eroding banks). Nonetheless, average bank height is probably greater than 1.5 meters. 
 
 The highest estimated, scaled sediment loads were realized in the following three subwatersheds: 
 

 Unnamed Stream subwatershed – 47.6 kilograms per acre 
 Big Inlet subwatershed– 33.1 kilograms per acre 
 Mud Creek subwatershed – 23.1 kilograms per acre 
 Ball Creek subwatershed – 22.3 kilograms per acre 

 
A more detailed look at the individual sources indicates that transitional lands (e.g., bare soils at 
construction sites) are by far the largest contributor of sediment to the Chautauqua Lake watershed 
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on a per acre basis (254 kilograms per acre).  While these areas comprised less than 0.2 percent of 
the total land area at the time the land cover data set was developed (i.e., the land cover data set is a 
snapshot in time), the cumulative sediment loads over time from transitional lands can have a 
considerable impact on the watershed and lake (see Tables 9-6 and 9-7 in Section 9).  The next 
largest contributor of sediment is croplands, averaging approximately 153 kilograms per acre across 
the entire Chautauqua Lake watershed.   
 
In total, these results suggest that the highest sediment loads occur in subwatersheds characterized 
by large amounts of croplands or hay/pasture lands. Additionally, three of the four subwatersheds 
with the largest total sediment loads all drain into the south basin of the Lake. It is also interesting to 
note that the two largest subwatersheds – Goose Creek and Prendergast Creek – realized relatively 
low levels of sediment loads per unit area. 
 
7.5.7 NYSDEC Trout Waters  
 
The NYSDEC is responsible for classifying surface waters for their best use, including water supply, 
swimming, boating, fishing, and shellfishing; as part of this program, the NYSDEC also identifies 
streams as trout waters (T) or suitable for trout spawning (TS).   Streams that typically support trout 
and trout spawning are cold, well oxygenated waters; as water temperatures rise, dissolved oxygen 
content decreases causing trout populations to decline.  As such, the NYSDEC has developed 
dissolved oxygen specifications for those streams classified as trout waters or suitable for trout 
spawning.   
 

Table 7-24.  NYSDEC Trout Waters 

SUBWATERSHED TOTAL STREAM 

LENGTH    

(miles) 

TROUT STREAM 

LENGTH    

(miles) 

PERCENT AS 

TROUT STREAMS 

Ball Creek 16.4 0.0 0.0% 

Bemus Creek 25.6 4.7 18.4% 

Big Inlet 22.2 0.0 0.0% 

Clear Creek 9.1 1.0 11.6% 

Dewittville Creek 33.2 1.7 5.0% 

Dutch Hollow Creek 10.4 0.0 0.0% 

Goose Creek 75.3 22.8 30.3% 

Little Inlet 4.5 0.0 0.0% 

Maple Springs Creek 8.9 0.0 0.0% 

Mud Creek 7.5 0.0 0.0% 

North Basin Periphery 9.7 0.0 0.0% 

Prendergast Creek 46.3 29.1 62.9% 

South Basin Periphery 30.0 0.5 1.6% 

Unnamed Stream 4.8 4.8 100.0% 

CHAUTAUQUA LAKE WATERSHED 303.9 64.7 21.3% 

                            Source: Water Quality Classifications GIS Data Layer, NYSDEC 
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Historically, most of the streams in the watershed would have supported brook trout. However, 50 
percent of Chautauqua Lake subwatersheds currently have no stream segments identified as trout 
waters or suitable for trout spawning, even though many of the Lake’s tributaries were historically 
native brook trout waters.  For those subwatersheds where trout waters do exist, the following three 
subwatersheds comprise more than 85 percent of all trout waters within the Chautauqua Lake 
watershed: 
 

 Prendergast Creek subwatershed – 45.0 percent of total 
 Goose Creek subwatershed – 35.2 percent of total 
 Unnamed Stream subwatershed – 7.4 percent of total 

 
Based on data provided by the NYSDEC, approximately 21.3 percent of all stream miles within the 
Chautauqua Lake watershed are trout waters (T) or suitable for trout spawning (TS) (see Table 7-
24).See Section 7.6.2 for a more detailed discussion of the natural history of trout within the 
Chautauqua Lake watershed. 

 
 

7.5.8 WETLANDS 
 
Wetlands, defined in terms of their physical geography, 
are those areas located at the interface between 
terrestrial and aquatic ecosystems and comprise a wide 
range of hydrologic and vegetative conditions.  Generally, 
wetland hydrology varies from periodically to 
permanently inundated, or saturated to the soil surface 
for a certain time period during the growing season.  
Wetland vegetation is predominantly comprised of 
species that are tolerant of anaerobic soil conditions 
resulting from inundation (i.e., hydrophytes) and includes 
both woody and non-woody plants. 
 
Wetlands are some of the most productive and diverse ecosystems in the world and, as such, provide 
the most important habitat in the Chautauqua Lake watershed.  Serving as critical feeding, spawning, 
and brood-rearing habitat, many species of wildlife live their whole lives in wetlands, while others 
depend on wetlands only for essential parts of their life cycle (e.g., breeding).  Below are several 
examples of the benefits wetlands provide to wildlife species: 
 

 An extensive and complex food chain; 
 Nesting sites and rookeries; 
 Spawning and nursery habitat for fish (e.g., muskellunge).  
 Resting stopover sites for migratory birds; and 
 Shelter and hiding places from predators. 

 
In addition to providing food and habitat for a wide range of plant and animal species, wetlands also 
contribute to water quality.  By impeding drainage flow from developed land, wetlands can filter out 
pollutant- and sediment-laden run-off prior to it entering streams, thus improving water quality. 58  
Riparian wetlands located along streams and rivers also provide valuable flood protection, acting as 
storage basins and reducing the amount of downstream flow.  This temporary storage of water 
results in decreased runoff velocities, reduced flood peaks, and delayed distribution of stormflows, 
all which cause tributaries and main channels to peak at different times.59  In some instances it has 

 
 

Wetlands are nature’s 

equivalent of the human kidney 

– they purify and slow the flow 

of water off the land, controlling 

flood water and pollutants.  
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been found that wetlands provide more cost-effective flood control than man-made measures such as 
reservoirs or dikes.60 

 
To accurately account for 
wetland areas within the 
Chautauqua Lake watershed, 
three separate data sets were 
included in this analysis – 
NYSDEC wetlands, National 
Wetlands Inventory (NWI) 
wetlands, and the MRLC Land 
Cover wetlands (from Section 
7.3.2).  Although each of these 
data sets is created using a 
distinct methodology, making 
comparisons between data sets 
difficult and combinations 
impossible, including each in the 
analysis provides the most 
comprehensive view of this 
resource within the basin.  A 
discussion of each data set can be 
found below. 

 
NYSDEC Wetlands 

The NYSDEC identifies and regulates all freshwater wetlands greater than 12.4 acres in size.  An 
adjacent area of 100 feet around every wetland is also protected.  As part of the mapping process, 
each wetland is assigned to one of four ranked regulatory classes, depending upon the degree of 
benefits supplied:61 

 
 Class I  
 Class II  
 Class III 
 Class IV 

 
The highest quality wetlands are identified as Class I and can be characterized by their large size, 
diversity of vegetative communities, or the presence of rare or endangered species. 62  Class IV 
wetlands, on the other hand, do not provide the ecological benefits that are provided by wetlands of 
the other three classes and, as such, are not considered as valuable.  Wetlands in this class can be 
characterized by their small size or the presence of invasive and/or exotic species, for example.63 
 
As is provided in Table 7-25 (see Map 14 in Section 8.2), more than 3,000 acres of NYSDEC wetlands 
are located within the Chautauqua Lake watershed, with Class II wetlands comprising the majority 
(2,454 acres, or 75.9 percent).  Although Class II wetlands dominate this watershed, six of the 
subwatersheds contain fairly large complexes of Class I wetlands: 

 
 Big Inlet subwatershed – 58.6 acres 
 Goose Creek subwatershed – 12.1 acres 
 North Basin Periphery subwatershed – 80.0 acres 

 

 

Typical Wetland Profile 
Source: Ducks Unlimited 

Typical Wetland Profile 
Source: Ducks Unlimited 
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 Prendergast Creek subwatershed – 11.2 acres 
 South Basin Periphery subwatershed – 47.2 acres 
 Unnamed Stream subwatershed – 17.7 acres 

 
 

Table 7-25.  NYSDEC Wetland Habitats 

SUBWATERSHED  TOTAL 

ACRES 

WETLAND ACRES TOTAL 

NYSDEC 

WETLAND 

ACRES 

NYSDEC 

WETLAND 

PERCENT 

COVER 

CLASS I  CLASS II  CLASS III  CLASS IV 

Ball Creek 6,306 0.0 113.6 17.7 0.0 131.3 2.1% 

Bemus Creek 7,925 0.0 175.3 45.0 0.0 220.2 2.8% 

Big Inlet 7,101 58.6 724.6 0.0 0.0 783.2 11.0% 

Clear Creek 2,556 0.0 0.0 0.0 0.0 0.0 0.0% 

Dewittville Creek 9,357 0.0 176.8 22.8 0.0 199.6 2.1% 

Dutch Hollow Creek 4,073 0.0 17.4 32.9 0.0 50.4 1.2% 

Goose Creek 19,047 12.1 485.2 126.8 0.0 624.1 3.3% 

Little Inlet 1,269 0.0 155.1 0.0 0.0 155.1 12.2% 

Maple Springs Creek 3,110 0.0 0.0 0.0 0.0 0.0 0.0% 

Mud Creek 3,128 0.0 43.7 222.1 0.0 265.8 8.5% 

North Basin Periphery 7,848 80.0 124.8 0.0 0.0 204.9 2.6% 

Prendergast Creek 14,697 11.2 175.6 34.5 0.0 221.3 1.5% 

South Basin Periphery 13,442 47.2 233.5 16.2 0.0 296.9 2.2% 

Unnamed Stream 2,013 17.7 28.6 33.9 0.0 80.1 4.0% 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 226.9 2,454.2 551.9 0.0 3,232.9 3.2% 

 
Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 

 
 
There are two subwatersheds whose NYSDEC wetlands comprise more than 10 percent of their total 
land area: 

 
 Little Inlet subwatershed – 12.2 percent (155 acres) 
 Big Inlet subwatershed – 11.0 percent (783.2 acres) 

 
These two subwatersheds have the largest proportion of their total land area covered by NYSDEC 
wetlands. This comes as no surprise given the relatively flat topography that characterizes this 
portion of the watershed as a whole. 

 
NWI Wetlands 

The U.S. Fish and Wildlife Service also maps wetland areas through the National Wetlands Inventory 
(NWI).  The National Wetlands Inventory identifies all wetlands, regardless of size and regulatory 
status, based on a combination of the interpretation of aerial photography, soils maps, and on-the-
ground surveys.  Additionally, NWI wetlands are classified according to cover type and hydrologic 
condition (e.g., semi-permanently flooded, palustrine forested wetland).  Given the difference in 
identification methodologies, considerable overlap can occur between those wetlands identified by 
the NYSDEC and those identified by the NWI.   
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Based on an analysis of NWI data (see Table 7-26 
below and Map 14 in Section 8.2), 4,000 acres of 
wetlands are located within the Chautauqua 
Lake watershed (24 percent more that are 
identified by the NYSDEC), suggesting that 
considerable overlap does exist for this 
watershed.  The predominant wetland type 
within the watershed is forested wetlands, 
comprising 72.6 percent (2,904.6 acres) of all 
NWI wetlands; scrub-shrub wetlands are the 
next more frequent type, covering 633.8 acres 
(15.9 percent).  As is depicted on Map 15, the 
majority of wetlands are located along streams 
or creeks, particularly in areas characterized by 
gentle slopes. 
 
 
 

Table 7-26.  NWI Wetland Habitats 

SUBWATERSHED  TOTAL 

ACRES 

WETLAND ACRES TOTAL NWI 

WETLAND 

ACRES 

NWI 

WETLAND 

PERCENT 

COVER 

EMERGENT  FORESTED  SCRUB-

SHRUB  

POND  

Ball Creek 6,306 4.2 62.6 91.5 12.9 171.2 2.7% 

Bemus Creek 7,925 14.4 93.4 48.3 64.8 220.8 2.8% 

Big Inlet 7,101 28.5 1,023.1 120.7 14.4 1,186.8 16.7% 

Clear Creek 2,556 0.5 6.0 6.0 6.1 18.6 0.7% 

Dewittville Creek 9,357 1.9 207.2 48.1 33.6 290.9 3.1% 

Dutch Hollow Creek 4,073 0.0 40.0 11.4 6.5 57.9 1.4% 

Goose Creek 19,047 35.5 570.3 128.1 82.0 816.0 4.3% 

Little Inlet 1,269 9.2 118.4 24.1 11.3 163.0 12.8% 

Maple Springs Creek 3,110 0.9 12.3 1.8 14.7 29.7 1.0% 

Mud Creek 3,128 25.3 126.7 27.6 33.1 212.7 6.8% 

North Basin Periphery 7,848 2.0 187.0 9.5 13.4 211.8 2.7% 

Prendergast Creek 14,697 8.9 175.6 101.3 13.6 299.4 2.0% 

South Basin Periphery 13,442 5.1 236.2 11.6 17.5 270.5 2.0% 

Unnamed Stream 2,013 0.0 45.9 3.8 1.3 51.0 2.5% 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 136.5 2,904.9 633.8 325.2 4,000.4 3.9% 

 
Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 

 
Like the NYSDEC wetlands, two subwatersheds’ NWI wetlands comprise more than 10 percent of 
their total land area: 

 
 Little Inlet subwatershed – 12.8 percent (163.0 acres) 
 Big Inlet subwatershed – 16.7 percent (1,186.8 acres) 

 

 The largest group of NWI wetlands (green) is 

located in the northwestern portion of the 

watershed 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 261

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

Unlike the NYSDEC wetlands, however, all 14 subwatersheds had at least a small amount of wetlands 
within their basins, with the Clear Creek subwatershed (18.6 acres, or 0.7 percent of its total land 
area) having the fewest. 
 
MLRC Land Cover Wetlands 

Finally, the MLRC land cover data set also identifies wetlands based solely on the interpretation of 
aerial photography. This data set provides coverage information for two wetland classifications: 

 
 Woody Wetlands – areas where forest or shrubland vegetation accounts for 25 to 100 percent 

of the cover and the soil or substrate is periodically saturated with or covered with water; 
and 

 Emergent Herbaceous Wetlands – areas where perennial herbaceous vegetation (e.g., grasses, 
sedges) accounts for 75 to 100 percent of the cover and the soil or substrate is periodically 
saturated with or covered with water. 
 

Extracting the amount of wetland coverage from the land cover data resulted in the fewest amount of 
wetlands identified within the Chautauqua Lake watershed (9 percent fewer than NYSDEC wetlands 
and 26 percent fewer than NWI wetlands) (see Table 7-27).  A larger proportion of these wetlands, 
however, are classified as forested (90.1 percent) than are NWI wetlands.  In conclusion, while the 
amount of wetlands may differ for each data set, the trends (e.g., percent cover, geographic 
distribution) for each subwatershed are quite similar. 

 
Table 7-27.  MLRCC Wetland Habitats 

SUBWATERSHED  TOTAL ACRES WETLAND ACRES WETLAND 

PERCENT 

COVER EMERGENT WOODY TOTAL 

Ball Creek 6,306 28.0 141.0 169.0 2.7% 

Bemus Creek 7,925 22.7 71.4 94.1 1.2% 

Big Inlet 7,101 53.4 991.9 1,045.3 14.7% 

Clear Creek 2,556 1.1 1.1 2.2 0.1% 

Dewittville Creek 9,357 11.3 115.4 126.8 1.4% 

Dutch Hollow Creek 4,073 2.9 33.8 36.7 0.9% 

Goose Creek 19,047 66.7 410.3 477.0 2.5% 

Little Inlet 1,269 16.0 108.3 124.3 9.8% 

Maple Springs Creek 3,110 1.6 6.2 7.8 0.3% 

Mud Creek 3,128 22.9 128.5 151.5 4.8% 

North Basin Periphery 7,848 20.2 174.6 194.8 2.5% 

Prendergast Creek 14,697 15.3 154.8 170.1 1.2% 

South Basin Periphery 13,442 28.2 276.0 304.2 2.3% 

Unnamed Stream 2,013 0.0 39.6 39.6 2.0% 

CHAUTAUQUA LAKE WATERSHED 101,872 290.4 2,652.9 2,943.4 2.9% 

 
    Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics (MRLC) Consortium 

 
Unfortunately, much of the wetland acreage adjacent and near Chautauqua Lake has been lost to 
transportation, residential, and commercial development over the past 150 years.   A large wetland 
located along the Burtis Bay shoreline, for example, was filled to facilitate railroad construction and 
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residential development.  Filling this wetland, as well as others along the lake shore, may have played 
a role in the decline of the muskellunge population that occurred early in the last century.  
 
7.5.9 Floodplains 
 
Flooding, a natural and recurring 
event, results from heavy or 
continuous rainfall that exceeds 
the soil’s absorptive capacity and 
the flow capacity of rivers and 
streams.64  Once these capacities 
are exceeded (usually every 1 to 3 
years), the waterway overflows 
its banks and spills into adjacent 
low-lying areas.  Floodplains are 
these adjacent low-lying areas 
that are most subject to recurring 
inundation.  These adjacent low-
lying areas are formed by the 
natural meander of streams 
carving through uneven terrain 
resulting in bank erosion and deposition, separation of ox bow features, and sedimentation creating 
what is commonly referred to as a floodplain.       When streams become disconnected from their 
existing floodplains, the channel becomes incised, increasing stream velocity and erosion until a new 
floodplain is created at a lower streambed elevation. 
 
In terms of water quality and watershed management, floodplains provide a number of communal 
benefits and, as experience has shown, can be far more effective than many man-made structures 
(e.g., floodwalls, stream channelization) in reducing downstream flood peaks.  First, floodplains 
provide flood and erosion control by storing and slowly releasing floodwaters, thus reducing the 
depth and velocity of flooding.  Floodplain vegetation can also positively impact water quality, 
trapping sediments and capturing pollutants before they are carried off downstream.  Floodplains 
also provide groundwater recharge by storing floodwaters and promoting aquifer infiltration.  While 
not directly related to flooding, floodplain also provide valuable habitat for terrestrial and aquatic 
wildlife species. 
 
Floods, and floodplains, are generally defined according to their statistical frequency of occurrence.  
For example, a “100-year floodplain” is an area that is subject to a one percent or greater chance of 
flooding in any given year.  Note that 100-year floodplains are also known as Special Hazard Flood 
Areas.  Depending on the degree of risk desired for a given analysis, any other statistical frequency of 
a flood event may be selected (FEMA flood maps delineate the 1.0 percent/100-year and 0.2 
percent/500-year floodplains). 65  For the purposes of this analysis, 100-year and 500-year 
floodplains were evaluated.   
 
 
 
 
 
 
 

 

 Source: Town of Avon, CT 
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Table 7-28.  100-Year and 500-Year Floodplains, Chautauqua Lake Watershed 

SUBWATERSHED SIZE (acres) FLOODPLAIN ACRES PERCENT OF 

SUBWATERSHED 
100-YEAR 500-YEAR TOTAL 

FLOODPLAINS 

Ball Creek 6,306 155.5 3.1 158.6 2.5% 

Bemus Creek 7,925 45.1 1.2 46.3 0.6% 

Big Inlet 7,101 424.2 579.2 1,003.4 14.1% 

Clear Creek 2,556 14.9 0.0 14.9 0.6% 

Dewittville Creek 9,357 254.3 131.1 385.4 4.1% 

Dutch Hollow Creek 4,073 17.0 2.5 19.6 0.5% 

Goose Creek 19,047 360.4 10.6 370.9 1.9% 

Little Inlet 1,269 44.4 78.7 123.1 9.7% 

Maple Springs Creek 3,110 3.9 0.0 3.9 0.1% 

Mud Creek 3,128 9.3 2.8 12.1 0.4% 

North Basin Periphery 7,848 239.0 105.0 344.1 4.4% 

Prendergast Creek 14,697 449.4 26.0 475.5 3.2% 

South Basin Periphery 13,442 417.4 925.0 1,342.4 10.0% 

Unnamed Stream 2,013 15.5 0.0 15.5 0.8% 

CHAUTAUQUA LAKE WATERSHED 101,872 2,450.3 1,865.2 4,315.5 4.2% 

Source: 5-Meter Digital Elevation Model, Chautauqua County 

 
 
To determine the locations of floodplains within the Chautauqua Lake watershed, DFIRMs were 
acquired from the Federal Emergency Management Agency (FEMA) (see Map 16 in Section 8.2).  The 
FEMA produces Flood Insurance Studies (FIS) and DFIRMs for communities to use when developing 
zoning and watershed management plans, as well as for insurance purposes.  Based on the data 
presented in Table 7-28, there are approximately 4,316 acres of floodplains within the watershed, of 
which 56.8 percent (2,450 acres) are classified as 100-year floodplains; the remaining 43.2 percent 
(1,865 acres) are classified as 500-year floodplains. 
 
Only two subwatersheds have a 
delineated floodway (i.e., the stream 
channel and adjacent areas that carry 
flood flows) identified within their 
drainage areas – the South Basin 
Periphery subwatershed (18.6 acres) 
and the Goose Creek subwatershed 
(15.5 acres).   
 
Floodplain management requires an 
understanding of current land use and 
land cover, as well as potential trends.  
This is particularly important for those 
areas where flood maps have not been 
recently updated.  In the Chautauqua 
Lake watershed, as is typical in most 

Delineated floodways (red) in the Goose Creek 

and South Basin Periphery subwatersheds  
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riverine systems, the downstream portion of the reach broadens into floodplains as they approach 
their confluence with the lake.  Given their flat topography and fertile soils, floodplains are typically 
the first areas urbanized.  In terms of land cover, approximately 68 percent of the 100-year 
floodplains within the Chautauqua Lake watershed are characterized by forests or wetlands (see 
Table 7-29).  Given that floodplains provide some of the most fertile agricultural lands, it is rather 
surprising to see such a large proportion of the 100-year floodplains classified as forest or wetland.  
 
 

Table 7-29.  Land Cover in 100-Year Floodplains, Chautauqua Lake Watershed, 2001 

LAND COVER TYPE TOTAL ACRES PERCENT COVER 

Agriculture 342 14.2% 

Urban 281 11.6% 

Barren Land (rock, sand, clay) 2 0.1% 

Forest 1,196 49.6% 

Shrub / Scrub 85 3.5% 

Grassland / Herbaceous 43 1.8% 

Wetlands 461 19.1% 

TOTAL 2,411 100.0% 

                      
  Source: 2001 National Land Cover Data, Multi-Resolution Land Characteristics                                                               

(MRLC) Consortium 

 
 
Understanding land use and cover is particularly important for those areas where flood maps have 
not been recently updated.  Table 7-30 provides the current map effective date (i.e., the last date the 
map was updated) for those municipalities that traverse the Chautauqua Lake watershed.  Although 
flood maps for the Town of Busti were updated in 1993, the remaining municipalities have not been 
updated since the late 1970s to early 1980s. 
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Table 7-30.  FIRM Status, Chautauqua Lake Watershed 

SUBWATERSHED CURRENT EFFECTIVE 

MAP DATE 

Town of Busti 1/20/93 

Town of Chautauqua 6/15/84 

Town of Ellery 3/18/80 

Town of Ellicott 8/1/84 

Town of Harmony 12/1/86 (L) 

Town of North Harmony 2/15/80 

Town of Portland 10/7/83 (M) 

Town of Sherman 1/6/84 (M) 

Town of Stockton 10/21/83 (M) 

Village of Bemus Point 11/02/77 

Village of Celeron 3/18/80 

Village of Lakewood 11/02/77 

Village of Mayville 1/5/78 

Village of Panama 3/1/78 

 
(L) – Original FIRM by Letter - All Zone A, C and X 
(M) – No Elevation Determined - All Zone A, C and X 
Source: FEMA Community Status Book Report 
 
 
 
 

7.5.10 Groundwater 
 
Groundwater is often a much 
misunderstood resource.  It provides 
a source for drinking water to one-
quarter of New Yorkers and half of all 
Americans.  When rain falls to the 
ground, some of it runs off down 
slope into streams, lakes, and other 
bodies of water.  Some of the water is 
taken up by plants and some of it 
becomes caught in puddles and 
evaporates.  The remaining water, 
however, seeps into the ground 
through the underlying soil material.  
As water continues its downward 
journey through the unsaturated zone 
(ie. the upper part of the soil layer 
that does not completely fill with 
water), the water moves through the 
interconnected spaces between the 
soil particles or through the fissures 
in rock until it reaches the saturated 
zone, located below the water table, 

 

Hydrologic Cycle  
Source: Hamilton County Soil and Water Conservation District 
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where it becomes groundwater.  Note that groundwater in this sense differs from shallow 
groundwater (i.e, subsurface flow) used in AVGWLF model (see Section 7.5.6) as the groundwater 
discussed here is part of an aquifer. 
 
An aquifer is a geologic formation or stratum containing groundwater in its void spaces and pores 
that may be removed economically and used as a source of water supply.  Generally, two types of 
aquifers exist –confined and unconfined aquifers (as is depicted in the image to the right).  Confined 
aquifers are those groundwater storage areas sandwiched between two layers of impermeable 
materials (e.g., clay) that impede the flow of water into and out of the aquifer.  These aquifers are 
sometimes known as artesian aquifers.  Unconfined aquifers, however, do not possess an upper 
confining layer and are instead bounded by the water table.  As such, these types of aquifers, 
especially those located near the surface, are particularly vulnerable to contamination.66 
 
Generally, the more productive aquifers consist of unconsolidated deposits of sands and gravels that 
occupy the larger river valleys or lake plains and terraces.  Within the Chautauqua Lake watershed, 
however, ground water flow into the lake is likely very small due, in part, to the thick layer of 
impermeable silts that comprise the lakebed of the South basin.  As such, nutrients conveyed via 
groundwater (as noted in Section 9) eventually make their way into surface waters such as streams 
and wetlands.  The USGS has three monitoring wells in Chautauqua County which monitor the 
groundwater quantity and quality for potable water uses.  Table 7-31 lists the USGS site identification 
number and site name. 
 

Table 7-31.  USGS Monitoring Wells, Chautauqua County 

SITE ID SITE NAME 

420143079171401 Local number, Cu-862, near Busti, NY 

420326079295801 Local number, Cu-5, near Panama, NY 

420815079121401 Local number, Cu-10, Falconer, NY 

 
 
Currently there are approximately 60 different entities which use groundwater for potable water 
needs (NYSDEC, 2008).  Combined, these entities have the ability to serve over 21,000 people at any 
given time.  As depicted in Map 17, aquifers capable of yielding significant quantities of water to wells 
are primarily concentrated in three locations within the Chautauqua Lake watershed – at the 
northern terminus of Chautauqua Lake, towards the middle reaches of Chautauqua Lake, and at the 
outflow of Chautauqua Lake.  Generally, these aquifers are not located within the upstream reaches 
of any of the 14 subwatersheds. Additional aquifers do exist in most other portions of the watershed, 
but they are generally less productive.   Table 7-32 summarizes the extent of both confined and 
unconfined aquifers within each subwatershed. Relatively small amount of unconfined aquifers are 
located within the watershed, most of which is located towards the middle reaches of Chautauqua 
Lake. 
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Table 7-32.  Aquifers 

SUBWATERSHED CONFINED 

AQUIFERS              

(ACRES) 

UNCONFINED 

AQUIFERS              

(ACRES) 

TOTAL 

AQUIFERS 

(ACRES) 

TOTAL 

AQUIFERS 

PERCENT 

COVER 

Ball Creek 72.9 296.7 369.6 5.9% 

Bemus Creek 156.7 283.7 440.5 5.6% 

Big Inlet 2,220.2 0.0 2,220.2 31.3% 

Clear Creek 14.7 0.0 14.7 0.6% 

Dewittville Creek 364.8 0.0 364.8 3.9% 

Dutch Hollow Creek 26.9 237.4 264.3 6.5% 

Goose Creek 2,485.3 6.1 2,491.4 13.1% 

Little Inlet 403.2 0.0 403.2 31.8% 

Maple Springs Creek 0.0 0.0 0.0 0.0% 

Mud Creek 502.3 0.0 502.3 16.1% 

North Basin Periphery 1,190.7 1,471.3 2,662.1 33.9% 

Prendergast Creek 680.0 1,007.9 1,687.9 11.5% 

South Basin Periphery 1,816.1 566.7 2,382.8 17.7% 

Unnamed Stream 83.2 248.9 332.1 16.5% 

CHAUTAUQUA LAKE WATERSHED 10,017.2 4,118.8 14,135.9 13.9% 

 
Source: Unconsolidated Aquifers GIS Data Layer, NYSDEC 
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7.6 Vegetation, Fish, and Wildlife 
 
The Chautauqua Lake watershed lies within the 
Cattaraugus Highlands section of the Appalachian 
Plateau ecozone. This zone is characterized by 
moderate elevations, with deep valleys dissecting the 
Appalachian Plateau. The entire area was glaciated, 
which resulted in the current form of the lake, 
topography, and drainage systems. The watershed is 
underlain by Devonian shales and conglomerates, 
which are mostly buried under glacial till. Like the 
Lake, many hills run in a northwest to southeast 
direction. Many streams also run in northwest to 
southeast valleys between hills. Many of these 
northwest to southeast valleys have short tributary 
streams in ravines, which feed into main streams that 
then cut across the drainages (e.g., north-south on the 
north shore of the lake, and east-west on the south 
shore of the lake). Some of the larger streams (e.g., 
lower Goose Creek, lower Dewittville Creek, Upper Ball 
Creek) have relatively low gradients as they flow 
through relatively wide glacial valleys, while other 
sections of these streams and most smaller streams 
have relatively steep gradients.  

 
Chautauqua Lake is the dominant feature of the drainage. Its unique nature has been central to 
economic development in the area, and most research and management activities have focused on 
maintaining and enhancing the lake. The entire watershed, however, is of ecological and economic 
importance. Maintenance of ecological suitability of tributary streams for defined uses is required by 
the Clean Water Act, in addition to impacts of the tributary streams on the Lake. 
 
The natural forest vegetation is primarily northern hemlock-hardwood forest (i.e., hemlock with 
beech, sugar maple, American elm, white ash, and other hardwoods), with oak-hickory forest (e.g., 
white oak, red oak, bitternut hickory) on ridges and south-facing slopes. Black cherry is important in 
both early successional and mature forests. The American chestnut, which was once common, is 
essentially eliminated from the area. While the other native trees are still present, their abundance 
and size structure has changed markedly.67 Conifers, including pines, larch and spruce, have been 
planted in reforestation lands in the upland areas of the drainage. The Chautauqua Lake watershed 
also contains relatively small amounts of swamp and marsh vegetation. The area has a relatively long 
history of settlement – logging, agriculture, and resort, suburban and urban development. Currently, 
agriculture largely consists of dairy, maintaining pastures and hayfields with some corn, as well as 
other crops growing in the drainage. As a result of varying land uses, the Chautauqua Lake watershed 
also has a variety of successional habitats (e.g., old fields, successional woodlands) and open habitats 
(e.g., pastures and crop fields), as well as urban and suburban habitats. Successional habitats 
typically contain various mixes of grasses and forbs (especially goldenrods), shrubs (especially 
sumac, hawthorn, dogwood, blackberry, and viburnum), and trees such as quaking aspen. 
 
 

 

 Open Meadows Marsh in the Ball 

Creek subwatershed 
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7.6.1 Aquatic Vegetation in Chautauqua Lake 
 
One of the major threats facing Chautauqua Lake is invasive submerged aquatic vegetation (SAV) that 
forms dense, impregnable floating canopies. This section provides a discussion of the aquatic 
vegetation present in the lake, including algae and SAV, and how the temperature and oxygen 
gradients that characterize the lake impact this vegetation. 
 
Lake Temperature and Oxygen Gradients 

During the summer of 2007, vertical temperature and dissolved oxygen gradients were evident in 
Chautauqua Lake, although a thermocline (i.e., an area delimiting relatively homogeneous warm 
surface waters from cool benthic zones) was poorly developed or non-existent.68 At all in-lake 
stations except Ashville Bay, dissolved oxygen was super-saturated at the surface and near-zero just 
above the sediment located on the lake bottom. This pattern reflects high production of oxygen near 
the surface by phytoplankton and anoxic sediments.   Ashville Bay, however, demonstrated lower 
surface oxygen conditions and the bottom water was not anoxic. The different pattern at Ashville Bay 
was attributed to higher concentrations of suspended sediments, which reduced algal production. 
These data are presumably from sampling during daylight hours as no night-time data have been 
identified.  
 
In 1994, temperature profiles were taken throughout the year, providing a more complete picture of 
seasonal changes. The North Basin showed winter and summer stratification, with temperatures 
increasing with depth during the winter months. As winter ice cover melted and spring warming 
proceeded, the lake turned over (i.e., mixed), yielding uniform temperature profiles (although not in 
all years). In May through August, a thermocline developed at approximately 30 feet in depth. 
Although not mentioned in previous studies, a fall turnover presumably occurred as well, shifting 
from the summer to winter stratification.  This pattern of two turnovers per year (i.e., dimictic) is 
common in regional lakes of moderate depth. The South Basin was vertically homogeneous during 
the summer, but showed minor temperature stratification from the fall through late April.  
Summaries of lake physio-chemistry studies from the 1970s note the variation between years in the 
extent of stratification.69  In several years, they noted a summer thermocline at depths of about 22 to 
30 feet.  Additionally, Chautauqua Lake can experience rapid turnover events associated with strong 
storms. 
 
Phytoplankton  

Phytoplankton are small, photosynthetic organisms suspended in the water column.  Phytoplankton 
are important as the base of aquatic food webs and can have significant effects on light penetration 
and dissolved oxygen concentrations. Although phytoplankton oxygenate water during daytime 
photosynthesis, night-time respiration and decay of phytoplankton can deplete oxygen levels in the 
water. Some cyanobacteria, are poor food sources for other aquatic organisms, while some 
cyanobacteria actually produce toxins which may be released into the water.  Although traditionally 
referred to as algae, phytoplankton includes both bacteria (cyanobacteria or blue-green bacteria, 
frequently called blue-green algae) and several groups of algae, such as green algae and diatoms. 
Phytoplankton blooms were identified in Chautauqua Lake as early as 1934 and have been attributed 
to pollution, including untreated waste. Chemical treatment with copper sulfate was initiated to 
reduce algal levels. Late summer phytoplankton blooms included toxic blue-green algae.70 Major 
studies of phytoplankton were conducted as part of the state biological survey in 1938[XX Tressler, 
W.L. and R. Bere. A Limnological study of Chautauqua Lake. In A Biological Survey of the Allegheny 
and Chemung Watersheds. Supp. To 26th annual report of the New York State Department of 
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Conservation], the Benchmark Studies in the early1970’s [Storch and Mayer,], anad 1994 as part of 
the State of the Lake Study [Nystrom, R and J. Harms. Phytoplankton. Chapter 8 in the SOL report]. 
 
In 1937, phytoplankton samples were taken at several depths and dates at one station near Maple 
Spring, and other sites were sampled during the summer. Diatoms were dominant throughout the 
summer, and green algae were also common. Cyanobacteria were less common than the other two 
groups in early summer.  High densities of cyanobacteria were noted at several sites in mid to late 
summer, mainly in the South Basin. 
 
In 1974, algal productivity was measured at several open water (i.e., pelagic) sites and near shore 
(i.e., littoral) sites in the North Basin.71  High rates of summer productivity typical of eutrophic lakes 
were found. Productivity showed a typical vertical pattern of surface photo-inhibition, maximum rate 
at 0 to 2 meters depth, and decreasing productivity to 0 at about 6 to 8 meters. Near-shore 
productivity was somewhat higher than pelagic productivity at corresponding depth, but total 
productivity per unit surface area was higher in pelagic areas because of deeper water. Productivity 
generally increased from spring through early fall, with maximum values in August and September. 
There was no clear relationship between productivity and distance from a WWTP outfall. Secchi disk 
depth (depth at which a standard black-and-white disc can be observed) was about 5 to 6 meters in 
winter, decreasing to about 1 meter in late summer, which typically reflects turbidity caused by 
dense algal growths and suspended sediment. Additionally, comparisons of Secchi depths in the 
1970’s with measurements in 1937 found that depths were typically lower (i.e., more turbid water) 
in the 1970’s.72  
 
Chautauqua Lake phytoplankton studies in 1994 documented an on-going and substantial presence 
of cyanobacteria throughout the growing season, dominated by the tiny cells of numerous 
microscopic Anacystis (Microcystis) colonies. Cyanobacteria densities were highest in late summer 
and early fall , when blooms of larger filamentous forms, such as Anabaena, also became very 
apparent.  Additional cyanobacteria peaks were noted in February-March and again in June-early 
July, periods of active growth which corresponded, respectively, to spring snowmelt and turnover 
(February-March) and periods of peak rainfall (June and August), both of which contributed  to the 
nutrient loading of the lake. 
 
Other findings from this study provided intriguing correlations between elevated near-surface values 
of total Kjeldahl nitrogen (TKN) and nitrates and blue-green bacteria and algal population growth in 
both basins during spring snowmelt, mid-summer (June), and late season (July-October) blooms, 
especially in the Southern basin.  Additionally, pronounced blooms of green algae, diatoms, and blue-
green bacteria during August and September corresponded closely with Total Phosphorus and 
soluble reactive phosphorus (SRP) (p. 8.9-8.10). 
 
Green algae and diatoms were also common, with two main periods of abundance, the first in mid-
May to mid-July and the second, larger peak in late July through mid-September. The later peak 
included very high densities of one diatom (Melasira). In the South Basin from March through mid-
October, cyanobacteria densities were 90-99.7 percent of all phytoplankton, A similar pattern was 
seen for the North Basin, except for two sampling dates (late June and mid-August).  However, cells of 
the most common cyanobacteria are very small, so their numerical preponderance may overestimate 
their functional dominance. 

 
Phytoplankton was sampled in the summer of 2007. 73 Single subsurface samples were taken in the 
North and South Basins. High densities of phytoplankton were noted in both basins. Cyanobacteria 
made up over 99 percent of estimated algal density in both basins. Johnson74 also reported late 
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summer blooms of blue-green algae in the lake. It was also noted that extensive growths of 
filamentous algae have been noted in recent years.75 
 
Differences in sampling designs and techniques among the various studies preclude detailed 
comparisons, but major changes have been seen. In particular, the seasonal and spatial extent of 
cyanobacteria has increased since the 1937 survey. Nystrom and Harms concluded that Chautauqua 
Lake no longer resembled the younger “diatom lake” of the 1930’s, and the lake appearred to have 
matured beyond the blue-green-diatom-phytoflagellate-dominated lake of the 1970’s to one 
dominated in the 1990’s by a diversity of blue-green bacteria, green algae, diatoms, and other algal 
groups.   

 
Submerged Aquatic Vegetation (SAV) 

Submerged aquatic vegetation has been the center of management concerns within the Chautauqua 
Lake watershed since the mid-20th century. Because of the extensive area of relatively shallow water 
in both basins, it is presumed that macrophytes have long been abundant in the lake.76  A number of 
species of SAV are native to the lake, including water star grass (Heteranthera dubia), elodea (Elodea 
canadensis), wild celery (Vallisneria americana), and bushy pondweed (Najas flexilis), all of which are 
common species. In 1988-1989 studies, these four species, plus the introduced Eurasian watermilfoil 
(Myriophyllum spicatum) and curly pondweed (Potamogeton crispus) comprised over 90 percent of 
the biomass of each basin. In that study, the native species clasping-leaf pondweed (Potamogeton 
richardsoni), sago pondweed (P. pectinatus), and coontail (Ceratophyllum demersum) were also 
relatively common. Johnson tallied a total of at least 44 aquatic plant species recorded in the lake 
between 1937 and 2007, with 24 species in 1937 and 28 species in 2007. 77   Rare species, such as the 
slender pondweed (Stuckenia filiformis spp alpine), have been recorded in the lake. SAV is important 
in providing habitat for many organisms, including spawning, nursery or adult habitat for a variety of 
fishes. As noted above, densities of many macroinvertebrates are higher in areas of SAV.  Seeds 
and/or shoots of SAV are important foods for many waterbirds.  SAV can also moderate wave 
intensity and provide a zone for deposition of suspended particles in the lake. On the flip-side, 
however, SAV can also interfere with lake recreational activities. 
 
By the 1970’s, dense growths of the Eurasian watermilfoil (Myriophyllum spicatum) were noted in 
the lake, although the taxonomic identity had not been resolved at that time.78  A record of the 
Eurasian watermilfoil in 1937 is considered most likely a native species of Myriophyllum. 79  In 
contrast to native species, Eurasian watermilfoil can become very dense, with fronds covering the 
surface. The dense surface growth can shade out other species of SAV and can greatly interfere with 
boating. The introduced curly pondweed (Potamogeton crispus) also contributes to surface growth 
problems. It has also been noted that many reports of Eurasian watermilfoil are actually other 
species, so that recreational concerns are not solely an invasive species issue.80 Additionally, excess 
growths of elodea, water star grass and wild celery have interfered with recreational activities.81 

 
Nicholson compared the species composition of macrophytes from the 1937 (i.e., from the NY 
Biological Survey) and the early 1970’s.82 He found a loss or decrease in several species, mainly 
pondweeds (Potamogeton), while curly pondweed and Eurasian watermilfoil increased. He argued 
that there was no strong evidence that these changes were caused by eutrophication. Species which 
decreased included species tolerant and intolerant of eutrophication, and the increase in nutrient 
load was not well-documented. He argued that the changes were due largely to herbicide application 
and mechanical harvesting. Curly pondweed and Eurasian watermilfoil are not as affected or 
enhanced by these techniques, since they complete most growth before herbicide application and/or 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 272

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

they readily spread from fragments. In contrast, species of Potamogeton which declined were more 
sensitive to these management techniques. 
 
SAV growth is related to the availability of nutrients. Phosphorus typically limits growth of aquatic 
plants in fresh water, and the excess growth of SAV in the lake can be attributed to inputs of 
phosphorus from the watershed into the lake. Studies on Chautauqua Lake indicated that nitrogen 
may also be limiting at times, possibly due to high availability of phosphorus.  Nutrient 
concentrations affect species composition of SAV as well as abundance. In particular, Eurasian 
watermilfoil is considered to thrive under high nutrient conditions.  

   
Excessive growth of aquatic plants can affect oxygen metabolism. Although plants increase dissolved 
oxygen during the day because of photosynthesis, night-time respiration of plants can deplete 
dissolved oxygen. Decay of dead plant material also depletes dissolved oxygen.  

 
From a historical perspective, SAV in Burtis Bay in 1948 was described as “jungle-thick weeds that 
ensnarl boats…and make swimming impossible”.83 Additionally, a Post Journal editorial dated 
October 1st, 1948 states: “Pollution and weed control have been shown to be closely related 
problems, the correction of one requiring and contributing to the correction of the other. They are 
both important to general lake safety.”84 

 
Plant control, for recreational concerns, included use of sodium arsenite (1956-65), 2,4-D, diquat 
(after 1965), Aquathol-K (a trade name for a form of endothall), and mechanical weed harvesting. 
The earliest documented use of public funds to support aquatic vegetation control for Chautauqua 
Lake was in November of 1934, when $2,500 was allocated for algae control through the use of 
copper sulfate. Other types of herbicides were used on an irregular basis since the 1950s. Sodium 
arsenite was applied to the lake between 1956 and 1965, as well as 2, 4-D in 1959 and 1965.  After 
1965, the aquatic herbicide Diquat became the favored chemical to control nuisance vegetation. It 
eliminated the use of arsenic compounds and was considered to have a low toxicity to humans, fish 
and other aquatic organisms, at least in comparison to the other available herbicides of that time. It 
was relatively inexpensive and was effective at low concentrations. Diquat was used from 1965-
1987. However, because of concerns about toxicity of Diquat to fish, NYSDEC disallowed use of 
Diquat in most of the Northern Basin. Aquathol was used after 1981 and was the only herbicide used 
after 1987. No herbicide use is currently permitted in Chautauqua Lake.  However, Aquathol was 
applied to about 30 acres in Burtis Bay in 2002. 

 
The Chautauqua Lake Association was permitted to use aquatic herbicides to augment mechanical 
harvesting of nuisance macrophyte infestations.  Up to 1994, herbicide use was governed by the 
NYSDEC annual permit application in conjunction with the Supplemental Environmental Impact 
Statement (SEIS) of 1990 for Chautauqua Lake. However, in 1994-1995, the NYSDEC determined that 
the 1990 SEIS would no longer be applicable because of changes in herbicide protocols, etc. As a 
result, herbicide use was discontinued. Since then, macrophyte control is done by mechanical 
harvesting.  However, herbicides were used in the south basin of Chautauqua Lake in 2002 by the 
Town of Ellicott. 
 
In the 1990s, insect herbivores were found to reduce Eurasian watermilfoil in some lakes.85 One of 
these species, the weevil Euhrychiopsis lecontei was found to occur commonly in both basins of 
Chautauqua Lake. A second herbivore, the non-native moth Acentria ephemerella was found only in 
the North Basin in 2002. Moths were added to test plots in the South Basin in December, 2002.86  
Augmentation and monitoring studies have continued at least through 2006.87 Results have been 
somewhat equivocal, with herbivores appearing to control watermilfoil in some locations, but with 
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continued nuisance levels of watermilfoil in others. In 2007 and 2008, densities of watermilfoil 
decreased greatly in Burtis Bay, attributable to herbivory. Because of the preference for Eurasian 
watermilfoil of the herbivores, their local populations may decline after they reduce local 
watermilfoil densities to low levels; this pattern may inhibit widespread increase and control by the 
herbivores. Fish predation on herbivores may also be an issue, although herbivore control has been 
found in some lakes with similar densities of fish predators. 
During surveys conducted in 2007, patchy occurrences of SAV were noted, with the densest areas 
along the northwestern shore, in Sherman’s Bay, and near the lake outlet. Eurasian watermilfoil was 
found in 72 percent of samples, making it the most frequently occurring species. The densest areas of 
Eurasian watermilfoil in the lake were along the northwestern shore north of Mayville Lakeside Park, 
in parts of Sherman’s Bay, and the southern part of the lake outlet area. Coontail , water star grass, 
elodea, southern naiad (Najas guadalupensis), slender pondweed (P. pusillus), curly pondweed, and 
wild celery were also frequently found (all in at least 28 percent of samples). TheWhitney Bay area 
and the area just south of Prendergast Point were noted as having high macrophyte and 
macroinvertebrate richness, and high density of watermilfoil herbivores. 
 
 
7.6.2 Fish and Wildlife 
 
Fish Occurrences 

The impacts of water quality on fish species is well documented – poor water quality can impact the 
ability of fish to reproduce, find a steady food supply, and survive the stress of daily life in their 
highly dynamic environment.  As water quality continues to decline, fish and other aquatic organisms 
are stressed and begin to decline, as well.  To ensure the continued viability of fish species, it is 
important to understand the species composition of a given waterbody, as well as the ecosystem and 
water quality requirements of those species.  As such, the following section provides a discussion of 
those fish species present in the Chautauqua Lake watershed. 
 
Because of its importance as a fishing lake, there have been numerous anecdotal reports and 
substantial investigations of the fish of Chautauqua Lake. The fishes of the lake and tributaries were 
systematically studied in 1937 as part of the state biological survey of the Allegheny drainage.88 This 
study included extensive material on Chautauqua Lake, including systematic account of fishes by J.R. 
Greeley, stocking and creel survey information by C.W. Greene, lake surveys by T.T. Odell and W.C. 
Senning, aquatic vegetation by R. McVaugh, a limnological study of the lake by W.L. Tressler and R. 
Bere, and a study on carp control in the lake by C. McC. Mottley.  Although tributaries of the lake were 
sampled, records from these samples were not generally separated from other stream records. Some 
or all of these records have been provided by the NYSDEC. There are also groups of samples from 
tributaries from 1956 to 1957, 1990 to 1994 and 2003 to 2004. The NYSDEC has conducted annual 
fish sampling of the lake, primarily to investigate the status of fishery stocks. Fish and fisheries of the 
lake are discussed Chapter 12 of the State of the Lake Report. 
 
The Chautauqua Lake watershed is part of the Allegheny River drainage and is the only part of the 
Mississippi drainage in New York State.  As such, a number of species of Mississippi drainage fish are 
found only in this watershed. Several of these, such as the tongue-tied minnow, silver shiner, redside 
dace (Clinostomus elongates) and bigmouth shiner (Notropis dorsalis) are found in Chatuauaqua Lake 
tributaries. Longnose gar (Lepisosteus osseus) were once common and were the object of special 
control efforts. Longnose gar are still present in the lake, based on recent collections by NYSDEC 
personnel.89 The only state record of the paddlefish (Polyodon spathula), likely a stray from farther 
downstream, was caught in Chautauqua Lake in about 1890. Some records, such as the spotted and 
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shortnose gars (Lepisosteus oculatus and L. platystomus), the bowfin (Amia calva), and the bluntnose 
and tessellated darters (Etheostoma blennioides and E. olmstedi) are probably due to 
misidentifications.  The brassy minnow, which is rare in the State, was recorded in Goose Creek in 
2004. The redbelly dace (Phoxinus erythrogaster), which is found only in the Allegheny drainage in 
New York, has been caught in Dewittville Creek. The brook trout is native to drainage and has 
recently been documented from Browns Creek. Brook trout is very sensitive to temperature and 
habitat modifications which typically accompany development. Brook trout has decreased 
significantly through much of its native range and is threatened by development, climate change, and 
non-native species. The brown trout (Salmo trutta), an introduced sport fish, is established in several 
tributaries. The 1937 survey noted stocking of brook and brown trout in many tributaries, but also 
noted poor habitat quality in several tributaries due to erosion, lack of streamside vegetation, or low 
gradient. Muskellunge nursery areas (and presumably spawning areas) were noted in Big Inlet and 
lower Goose Creek by the 1937 survey. Poor spawning success of muskellunge has been related to 
shoreline disturbance in Wisconsin, although mechanisms are unclear.90  The NYSDEC considers 
undeveloped shorelines, gravel shoals, (including parts of submerged deltas), and areas of diverse 
native SAV communities to be critical for fish nurseries.91  

Chautauqua Lake has long been recognized for its fishery resources, especially the muskellunge (Esox 
masquinongy), which is native in the lake. Currently, muskellunge populations are subsidized by 
hatchery fish, with about ¾ of the catch derived from hatchery fish. Other important sport fish are  
walleye (Sander vitreum), the largemouth and smallmouth bass (Micopterus salmoides and M. 
dolomieu), , and pan fish such as the yellow perch (Perca flavescens), white and black crappies 
(Pomoxis annularis and P. nigromaculatus)., bluegill (Lepomis macrochirus) and pumpkinseed (L. 
gibbosus). Walleye spawn on rocky shoals in the lake. Walleye have been observed in lower Goose, 
Prendergast, Dewittville and Hartfield Creeks92 , but there is no evidence of tributary spawning.  
However, walleye stocking has been done in some recent years, because of poor natural 
recruitment.93  The lake was formerly known for the large size and abundance of brown bullhead 
(Amieurus nebulosus); the brown bullhead is still frequent in the lake.. White bass (Morone chrysops) 
have been introduced to the lake.  White perch (M. americana) was first found in the lake in 1987 and 
has increased rapidly.  White perch may reach high densities of small fish and may have impacts on 
other fish. Neither species of Morone are targeted by fishermen.  The gizzard shad (Dorosoma 
cepedianum), has been introduced into the lake; its abundance is partly controlled by high winter 
mortality. The walleye and black crappie are also not native to the lake.. The 1937 survey caught lake 
herring (the whitefish Coregonus artedii) in the lake, but the species is presumably extirpated from 
the lake. In addition to its sport fishes, Chautauqua Lake was known for the abundance and variety of 
forage fish, including several species of minnows and darters which are usually more common in 
streams. The Iowa darter (Etheostoma exile), blackchin shiner (Notropis heterodon), and blacknose 
shiner (Notropis heterolepis) were found in a number of locations in the lake, but have not been found 
in more recent surveys.94 These three species are found in heavily-vegetated lakes, ponds and 
streams, and are relatively uncommon in New York. 
 
Reptiles and Amphibians 

Information on reptiles and amphibians is important, since these groups may be sensitive to land 
cover changes, fragmentation, climate change, water quality,  and terrestrial, aquatic and riparian 
habitat quality. Frogs have shown tremendous declines in many parts of the world, due to fungal 
diseases and other causes.  New York State conducted a herpetological atlas project that mapped 
reptile and amphibian presence on topographic maps coincident with USGS 7.5' topographic sheets.95  
Occurrence of species within the Chautauqua Lake drainage can be determined from these maps, 
although the precise occurrence of species in or near the boundaries of the drainage cannot be 
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distinguished. The atlas reports observations through 1988. The Amphibians and Reptiles of New York 
State: Identification, Natural History, and Conservation provides information on occurrence of these 
groups in the drainage, with less precise range information.96 Most species in the drainage are 
widespread species found throughout the state. The NYSDEC Comprehensive Wildlife Conservation 
Strategy for New York: Allegheny Basin considers streamside salamanders as species of concern in 
stream habitats.97 In the Chautauqua Lake drainage, these species include the northern dusky 
salamander (Desmognathus fuscus), Allegheny dusky salamander (D. ochophaeus), the twolined 
salamander (Eurycea bislineata) and the red salamander (Pseudotriton ruber). The mudpuppy 
(Necturus punctatus), a large, totally aquatic salamander occurs within the drainage, as well. The 
short-headed garter snake (Thamnophis brachycepaha) is found only in part of the Allegheny Plateau 
in Pennsylvania and Chautauqua and Cattaraugus Counties of New York State. It may occur in the 
southern part of the drainage. It is currently considered stable in its limited New York range, 
although it may be affected by competition with the eastern garter snake (T. sirtalis), which has 
recently expanded its range. The Comprehensive Wildlife Conservation Strategy for New York: 
Allegheny Basin considers the short-headed garter snake as a species of primary concern in uplands 
within the drainage.98 
 
A number of species of amphibians breed in vernal pools and are sensitive to changes in hydrology or 
habitat which modify or eliminate vernal pools and surrounding habitat. In the Chautauqua Lake 
drainage, these species include the spotted salamander (Ambystoma maculates) and wood frog (Rana 
sylvatica). 
 
Several species of aquatic turtles are found in Chautauqua Lake and  ponds and wetlands in the 
watershed., including the spiny softshell turtle (Apalone spinifera). Aquatic turtles depend on 
undisturbed shoreline habitats for nesting. Because of turtles long life span, adult turtles may be 
observed for many years, even if reproduction falls below replacement levels. 
 
Mussels  

Freshwater mussels are diverse in Eastern North America. Many species have declined, however, 
largely because of changes in habitat quality of streams, rivers and lakes. Several species are found in 
New York only in the Allegheny and/or Erie/Niagara drainages. There are extensive collections in 
Chautauqua Lake historically. More recently, mussels have been sampled as part of 
macroinvertebrate programs in the lake, and the NY Natural Heritage Program has compiled 
information on mussel occurrence. No records from tributaries of Chautauqua Lake have been found. 
 
Historically (before 1970), nine species of pearly mussels (Unionidae) were documented from the 
Lake (see Table 7-33) including one species found in the outlet.99  Between 1970 and 1997, five 
species were recorded, including one species not previously reported, which may have been 
introduced with fish stocking. 100  One species of Anodonta was reported in the 1975 Chautauqua 
Lake Studies, which could refer to one of two other species previously reported.101  During 2005 to 
2008, five species were recorded, one of which had not been previously reported from the lake. Five 
species historically reported from the lake have not been reported in recent collections from the lake 
or Chadakoin River. Several additional species of mussels have been found historically in Cassadaga 
Creek some of which were documented in 2005 by the NYNHP. 
 
At least two invasive mussels (zebra mussel and Asiatic clam) are established in the drainage and are 
discussed further below. 
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Table 7-33.  Species of Pearly Mussel (Unionidae) Reported from the Chautauqua Lake 

Region 

SCIENTIFIC NAME COMMON NAME STATUS 

REPORTED OCCURRENCES 

Earlier than     

19701 
1970 to 19972 2005 to 20083 

  Actinonaias ligamentina   mucket -- -- Cassadaga Cassadaga (NHP) 

  Alismodonta marginata   elktoe -- -- Cassadaga -- 

  Amblema plicata   three-ridge -- -- Cassadaga Cassadaga (NHP) 

  Anodontoides ferussacianus   cylindircal papershell -- 
Allegheny    
drainage 

Allegheny    
drainage 

Chautauqua Lake 
(CLS 2007) 

  Elliptio dilatata   spike -- 
Chautauqua       

Lake 
Chautauqua       

Lake 
Chautauqua Lake 

(CLS 2007) 

  Lampsilis ovata   pocketbook -- 
Chautauqua       

Lake 
Chautauqua       

Lake 
Cassadaga (NHP) 

  Lampsilis siliquoidea   fat mucket -- 
Chautauqua       

Lake 
Chautauqua       

Lake 
-- 

  Lasmigona compresa   creek heelsplitter -- 
Allegheny    
drainage 

Cassadaga -- 

  Lasmigona costata   fluted shell -- -- Cassadaga -- 

  Ligumia nasuta   eastern pondmussel -- -- 
Chautauqua       

Lake 

Chautauqua Lake 
(CLS 2007) 

Chadakoin (NHP)   
Cassadaga (NHP) 

  Ligumia recta   black sandshell -- Cassadaga -- -- 

  Obovaria subrotunda   round hickorynut only NY record Conewango -- -- 

  Pleuroblema clava   club shell endangered Cassadaga -- -- 

  Pleurobema cordatum/sintoxia   round pigtoe -- Conewango Cassadaga Cassadaga (NHP) 

  Ptychobranchus fasciolaris   kidneyshell -- 
Chautauqua       

Lake 
Chautauqua       

Lake 

Chautauqua Lake 
(NHP)             

Cassadaga (NHP) 

  Pyganodon grandis   floater -- 
Chautauqua Lake,   

Cassadaga 
Cassadaga4 -- 

  Strophitus undulatus   squawfoot -- 
Chautauqua Lake,   

Cassadaga 

Chautauqua Lake* 
(CLS 1975) 
Cassadaga 

Chautauqua Lake 
(CLS 2007) 

  Utterbackia imbecillis   paper pondshell -- 
Chautauqua       

Lake 
-- -- 

  Villosa fabalis   rayed bean endangered 
Chautauqua Lake,   

Cassadaga 
-- -- 

  Villosa iris   rainbow -- 
Chautauqua Lake 

outlet 
Cassadaga Cassadaga (NHP) 

NUMBER OF SPECIES (CHAUTAUQUA LAKE)  9 6 5 

 
1.  Strayer and Jirka; Maury 1898 
2. Strayer and Jirka; Chautauqua Lake Studies 1975 
3. NY Natural Heritage Program; Chautauqua Lake Studies 2007 
4. CLS 1975 reported one species of Anodonta, which could refer to either Pyganodon grandis or Strophitus undulatus 
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Crayfish 

Crayfishes in New York State were surveyed in 1957.102 Three species are found in or near the 
Chautauqua Lake drainage: Cambarus bartoni, C. robustus, and Orconectes obscurus. The first two are 
widespread in the state. O. obscurus occurs mainly in the Allegheny drainage, with a few records in 
the Susquehanna drainage. Native crayfish are frequently extirpated following introduction of non-
native species. No records of invasive species have been documented. Crayfish are frequently 
introduced through bait-bucket releases, which is more likely in heavily-fished areas like Chautauqua 
Lake. 
 
Birds 

Breeding bird surveys were conducted from 1980 to 1985 and from 2000 to 2005, providing recent 
status and trend information.103 The breeding bird surveys are conducted by volunteers in relatively 
small blocks, each 5 kilometers by 5 kilometers; all or part of 18 blocks traverse the Chautauqua Lake 
drainage. Occurrence in blocks is classified as confirmed, probable, or possible. Each block survey is 
not exhaustive, with more rare species potentially not being detected. The surveys supplement 
extensive general and regional studies of species present in the drainage. Additional information on 
wintering birds is available from Christmas Bird Counts.   
 
Chautauqua Lake has been designated an Important Bird Area (IBA) by the National Audubon 
Society, based on its use by migrating and wintering waterfowl, including loons, grebes, swans, geese, 
gulls, terns, coot, and a number of species of ducks.  For example, from 1950-2009, the Jamestown 
Christmas Bird Count averaged about 740 ducks, 460 geese, 35 swans and 660 gulls each year., most 
of which are associated with the lake or lake outlet This count only covers about the lower 7 miles of 
the lake The lake’s importance to birds is based on its location and topography, the late freezing of 
the lake (especially the northern basin), and food (e.g., aquatic macrophytes, fish and invertebrates, 
depending on species). The lake shore is also used by migrating shorebirds. Bald eagles (Haliaeetus 
leucocephalus) winter in the drainage, and the osprey (Pandion haliaetus) nest in the drainage.  
Nesting bird species include a variety of widespread forest and suburban species, many species 
typical of northern forests (e.g., Blackburnian warbler Dendroica fusca), species typical of 
successional shrub- and wood-lands (such as Brown thrasher Toxostoma rufum, Chestnut-sided 
warbler Dendroica pensylvanica, Mourning warbler Oporornis philadelphia), and species typical of 
grasslands and pastures (such as Bobolink Dolichonyx oryzivorus  and Eastern meadowlark Sturnella 
magna). However, grassland species of special concern, such as Upland sandpiper (Bartramia 
longicauda), are not documented as breeding in the drainage. Several species of waterbirds are 
documented or probable breeders in the drainage, although these are generally found in only one or 
a few sites. The Common nighthawk (Chordeiles minor) was a probable or possible breeder at several 
sites in the drainage. This species was markedly less widespread in the 2000-2005 survey than in the 
1980-1985 survey  
 
7.6.3 Protect Species and Notable Biological Communities  

 
Under the Endangered Species Act, species are listed and given protection under several categories 
(endangered and threatened). New York State defines several classes of special status for plant and 
animal species. 

 
 Endangered species include “any species of fish, shellfish, crustacea, wildlife or plant 

designated by NYSDEC that are native species in imminent danger of extirpation or extinction 
in New York; or are listed as endangered by the USFWS in 50 C.F.R. §§ 17.11-17.12”.104 
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 Threatened species include “any fish, shellfish, crustacea, wildlife or plant species that are 
native species likely to become an endangered species within the foreseeable future in NY; or 
are listed as threatened by the USFWS in 50 C.F.R. Part 17.11-17.12”.105 

 Species of Special Concern are those species that “warrant attention and consideration but 
current information, collected by the department, does not justify listing these species as 
either endangered or threatened”.106 

 
In addition to these legally-defined listings, species are ranked by state Natural Heritage Programs on 
the basis of global and state rarity. The NY Natural Heritage Program (NYNHP) maintains a database 
of documented and possible occurrence of listed species, as well as notable occurrence of vegetative 
communities. The NYNHP provided information on the protected species and notable biological 
communities within the drainage.  

 
The NYNHP notes significant areas of hemlock-northern hardwood forest in the gorge of Chautauqua 
Creek, outside the watershed. The forest is significant because some steep slopes were inaccessible 
to logging and the area contains a large, unfragmented forest. While not noted by the NYNHP, similar 
conditions are present within some ravines within the drainage and may contain patches of similar 
forest. 

 
Several species of birds which are listed as threatened or species of local concern are associated with 
small beaver ponds or wetlands on tributary streams. These species include: 
 

 The Sedge wren (Cistothorus platensisi), which was documented at one site in the drainage in 
2001. However, it was not recorded in the 1980-1985 breeding bird survey (Anderle and 
Carroll op. cit.). The Sedge wren typically nests in wet, grass or sedge meadows and marshes. 
The sedge wren is threatened in New York State. 

 The Pied-billed grebe (Podilymbus podiceps), which was located at several sites in the 
drainage in 2002 and 2003. The grebe nests in marshes. The Pied-billed grebe is threatened 
in New York State. 

 The Least bittern (Ixobrychus exilis), which was found in a wetland in the drainage in 2002. 
The Least bittern is threatened in New York State. 

 The Common loon (Gavia immer), which was reported from one lake in the drainage in 2005. 
The common loon is a species of special concern in New York State. 

 The Ruddy duck, which was recorded from a marsh in the drainage in 2002. The ruddy duck 
is listed as a game species in New York State. 

 The bald eagle is listed as potentially nesting in the drainage based on a historical nesting site 
in the vicinity, though outside the drainage. 

 The Henslow’s sparrow (Ammodramus henslowii) is a species of special concern in New York 
State. The sparrow was not documented in the 2000-2005 atlas search and is currently not 
listed in the NYNHP database for the area. However, one documented and several possible 
breeding sites were found in the 1980-1985 breeding bird atlas.107 The Henslow’s sparrow 
breeds in meadows, including fallow agricultural fields with extensive grasses. 

 The eastern pondmussel (Ligumia nasuta) has been found in Chadakoin River downstream of 
Chautauqua Lake. Several other mussel species of special concern have been found in 
Cassadaga Creek, mainly upstream of Chadakoin River. One other mussel species, the 
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kidneyshell (Ptychobranchus fasciolaris) has been found in abundance in Chautauqua Lake. 
Although not listed, the species is considered vulnerable to degradation of the lake. 

 The silver shiner (Notropis photogenis) has been recorded at several sites in Goose Creek. The 
silver shiner is a species of special concern in NY State. 

 The tongue-tied minnow (Exoglossum laurae) has been recorded in one tributary in the 
drainage. The tongue-tied minnow is a species of special concern in New York State. 

 The blackchin shiner (Notropis heterodon) is listed as potentially occurring in the drainage. 
The blackchin shiner is found in vegetated lakes and ponds. There are many records of the 
blackchin shiner from Chautauqu Lake in the 1930’s, but it has not been found in recent 
collections. The blackchin shiner is a species of special concern in New York State. 

 The spiny softshell turtle (Apalone spinifera) has been observed in the Chautauqua Lake 
outlet. Relatively large numbers were seen in 2003, indicating presence of an established 
population. The spiny softshell is a species of special concern in New York State. 

Several species of plants are listed as potentially occurring, based on historical records. Basil-balm 
(Monarda clinopodia), a state-endangered species, was found at one site in the drainage in 1963. The 
slender pondweed (Stuckenia filioformis spp alpine), a state-endangered species, was found in 
Chautauqua Lake in 1937. Burdick’s wild leek (Allium tricoccum var. burdicki), was found along the 
shore of Chautauqua Lake in 1896. American shore-grass (Littorella uniflora), a state-endangered 
species, was found in shallow water at two sites in Chautauqua Lake in 1937. One site was a gravelly 
beach and the other a sandy beach. 

 
Hill’s pondweed (Potamogeton hillii), a state-threatened species, is not documented in the Heritage 
Program database. However, it was noted in Chautauqua Lake in 2007. 
 
7.6.4 Non-native Plants and Animals 
 
Invasive plants and animals pose a threat to native species and ecosystems by predation, 
competition, disease transmission, and hybridization. Invasive species may be resistant to diseases 
that are highly virulent to native species and may actually be carriers of these diseases. For example, 
several important diseases of native trees have been introduced by cultivation of closely related non-
native species. Hybridization between native and non-native taxa (i.e., varieties, other closely related 
species.) may have demographic and genetic effects on species.  
 
Terminology  

A variety of terms, such as invasive, exotic, and alien, are in common use for non-native species, often 
with overlapping or contradictory meanings. The following meanings are used in this report: 

 
 Non-native – A general term for a taxon that does not occur naturally in a region. A large 

number of non-native species have been established for a relatively long time. For example, 
many European plants arrived with early modern settlement of the area and are now 
common, familiar elements of many ecological communities. Nonindigenous is considered 
synonymous with non-native. 

 Exotic – A taxon introduced from outside North America. 

 Adventive – A taxon that is non-native, but which has immigrated into the region without 
direct introduction. However, introduction may have been facilitated by human activities 
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(e.g., dispersal along roads and railroad tracks) and establishment may be favored by human-
caused changes in habitat. 

 Invasive – The New York State Invasive Species Task Force defines an invasive species as one 
that is “1) Non-native to the ecosystem under consideration; and 2) whose introduction 
causes or is likely to cause economic or environmental harm or harm to human health.”108  
While many species are clearly invasive in terms of distribution, there is subjectivity in 
classification of less dominant non-native species. 

 
Non-Native Species 

Most discussions of invasives focus on species, but forms at lower levels (e.g., subspecies, varieties, 
races) may have impacts on native conspecifics, and non-native forms may have different ecological 
effects. For example, the common reed (Phragmites australis) is a native species, naturally occurring 
along marsh edges. A European genotype of common reed, however, is considered invasive, forming 
dense, mono-specific stands in a variety of damp habitats.109 The Canada goose (Branta canadensis) is 
native to New York, but didn’t breed in the state until introduction of non-migratory forms in the 
1930's and 1940's.110 Resident Canada geese may become nuisances, with significant effects on 
riparian vegetation and aquatic ecosystems. 
 
Eradication of well-established, non-native species is often difficult or essentially impossible. Local 
control of these species may be done where they have the greatest ecological or economic effects. 
Prevention of introduction or early eradication of potentially-occurring species may be feasible. A 
number of aquatic plants and animals colonize new waterbodies by being held in residual water (e.g., 
bilge water, etc.) or attached to boats, trailers, or other equipment. Thorough cleaning and drying of 
equipment can prevent such transport and is critical in reducing spread of several species.  A number 
of species, including fish, crayfish and earthworms, have been introduced via bait bucket release, and 
disease may be transmitted by bait fish.  
 
Newly introduced exotic species are typically not included in standard regional floras and faunas, and 
the taxonomic status of newly-encountered forms is often uncertain. Ranges of many non-native 
species can change rapidly. As a result, websites of several agencies are important in providing 
information on identification, impacts and control techniques. These include:  

 
 The National Invasive Species Council (USDA):  

http://www.invasivespeciesinfo.gov/  

 New York Sea Grant, Aquatic Invasive Species: 

http://www.nysgextension.org/ans/anspages/NYSGAIS.htm  

 USGS nonindigenous aquatic species:  

http://nas.er.usgs.gov/ 

 New York State Invasive Species Task Force: final report at  

http://www.dec.ny.gov/docs/wildlife_pdf/istfreport1105.pdf  

 National Biological Information Infrastructure invasive species node:  

http://invasivespecies.nbii.gov/index.html  

 

http://www.invasivespeciesinfo.gov/
http://www.nysgextension.org/ans/anspages/NYSGAIS.htm
http://nas.er.usgs.gov/
http://www.dec.ny.gov/docs/wildlife_pdf/istfreport1105.pdf
http://invasivespecies.nbii.gov/index.html
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Exotic Species 

A large number of exotic species occur in the Chautauqua Lake drainage basin. The range of taxa, 
from diseases to vertebrates, indicates the wide range of potential impacts from invasive species. The 
following are a few that are particularly significant to this watershed management plan: 
 

 Zebra mussel (Dreissena polymorpha). The zebra mussel was introduced to the Great Lakes 
via ballast water and has spread into a number of river and lake systems. Zebra mussels can 
clog water intakes and can overgrow native mussels. Zebra mussels are filter feeders and 
they have had huge effects on aquatic systems by removing phytoplankton and increasing 
benthic detrital material. The filtering has increased water clarity in places but has also 
affected aquatic food webs. Zebra mussels can be spread by boats, either as adults or 
juveniles attached to boats and trailers, or as larvae contained in bilge water or live well 
water. 

 Asiatic clam (Corbicula fluminia).  The Asiatic clam has been widely introduced in the United 
States and often occurs in very high densities in rivers and lakes. The Asiatic clam has been 
documented in the lake and may be increasing.  The Asiatic clam may compete with native 
mussels, although impacts may be less than those of the zebra mussel. Large die-offs of 
Asiatic clams have been noted, which may affect dissolved oxygen concentrations. 

 Eurasian watermilfoil (Myriophyllum spicatum). This watermilfoil is an aquatic plant which 
has become widely established throughout the United States, including New York State. It 
forms very dense patches which interfere with boat traffic and may affect native plants 

 Japanese knotweed (Polygonum cuspidatum). Japanese knotweed is a perennial herb that 
has spread from cultivation throughout the northeastern US and Canada. It forms dense 
patches, which spread vegetatively, and the species can also spread by seeds.111 Japanese 
knotweed forms a large rhizome. These rhizomes can form numerous new shoots, and the 
rhizome can regrow from fragments. As a result, cutting or hand removal is usually 
ineffective, and herbicide control has been the most effective control technique. Japanese 
knotweed can dominate riparian zones and occurs in more upland habitats, as well as along 
road and railroad banks. 

 Multiflora rose (Rosa multiflora). Multiflora rose was introduced for wildlife cover, and it has 
become widely established in the northeast, including the Chautauqua Lake drainage. 
Multiflora rose forms dense, nearly monospecific patches and is very hard to eradicate. 

 Purple loosestrife (Lythrum salicaria). Purple loosestrife is widely established in wet areas in 
the drainage.  

 Periwinkle (Vinca minor). Periwinkle forms extensive mats in uplands of the drainage. Effects 
of periwinkle on other plants and animals are not well known. 

 Oriental weatherfish (Misgurnus anguillicaudatus) has been noted in one stream in the 
drainage. This species has become established at several areas of the United States, 
presumably from aquarium releases. There is no information on effects of the weatherfish on 
native species. 

 Starry stonewort (Nitellopsis obtusa) The starry stonewort is a macroalgae native to 
Europe. It was recorded in Chautauqua Lake by Johnson.  There is little information on its 
effects on native species. 112 

 Fishes. As discussed in the section on fishes of the drainage, a number of species have been 
introduced for sport species (intentionally and unintentionally). The white perch has 
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increased greatly in recent years. Introduction of brook trout may have obliterated native 
races of the species. Occurrence and means of introduction of non-native fishes are discussed 
in the State-of-the-Lake report. 

 
In addition to these, the Invasive Plant Council of New York lists the following species as problematic 
in Western New York:113 

 
 Water chestnut (Trapa natans) 
 European spindle-tree (Euonymus europaeus) 
 Porcelain berry (Ampelopsis brevipedunculata) 
 Winged burning bush (Euonymus alatus) 
 Goats-rue (Galeta officinalis) 
 Wineberry (Rubus phoeniolasius) 

 
The emerald ash borer (Agrilus planipennis) is an Asian beetle which was first found in North 
America in 2002. It feeds on all native species of ash (Fraxinus), typically killing them in a few years. 
The emerald ash borer is known from Ohio and Ontario and was recently found in Cattaraugus 
County. Although not yet recorded in the Chautauqua Lake watershed, occurrence to the east, north 
and west suggests that it will eventually colonize the drainage. 
 
Maps of vouchered non-native species occurrence have been developed by the PRISM program.114 
These do not yet map all species and do not delimit the full range of a species, so that presence data 
are more informative than absence. The following are mapped as present at multiple sites in or near 
the Chautauqua Lake drainage: 

 
 Garlic mustard (Allalaria petiolarum) 
 Giant hogweed (Heracleum mantegazzianum) 

 
 
7.6.5 Key Habitats and Resources 

 
Chautauqua Lake is a unique resource of economic, recreational and ecological importance. The 
extensive and diverse macrophyte beds are important to fish, waterbirds and other aquatic life, and 
for maintaining water quality in the lake. Undeveloped shoreline and gravel bed habitats (e.g., stream 
outwash deposits or morainal deposits) have been cited as important habitats in the lake.115  

 
The mix of agricultural lands and woods create good habitat for many species of wildlife, and 
Chautauqua County is one of the leading counties in New York State for deer and wild turkey harvest. 
Agricultural lands also support several species of grassland birds. Forests in the drainage are critical 
for hydrology, erosion, and stream and lake function in the drainage. Although relatively small in 
extent, several wetlands along tributaries in the drainage support species of special concern in the 
state. Tributary streams in the drainage support trout and several species of fish which are rare in 
the state. 

 
Conditions within the drainage are also important to downstream tributaries, including the 
Chadakoin and Cassadaga Creeks and the Allegheny River. Much of the nutrient loads in the 
watershed are exported out of drainage, where they affect these distributary waters. These are 
biologically diverse areas, particularly for freshwater mussels and fish.  
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8 Appendices 
 

8.1 Watershed Glossary of Terms 
 
Aerobic – Occurring with oxygen, especially of an environment or organism.  
 
Anaerobic – Occurring without oxygen, especially of an environment or organism.  
 
Anoxic Sediments – Sediments in areas of fresh water that are depleted of dissolved oxygen. 
 
Anthropogenic – Processes or materials that are derived from human activities, as opposed to those 
occurring in natural environments without human influence. 
 
Biodiversity – Simply defined as the variety of life and all processes that keep life functioning.  At the 
watershed level, biodiversity is the variation of life forms within a given ecosystem and is often used 
as a measure of the health of biological systems. 
 
Built Environment – The man-made surroundings that provide the setting for human activity, 
ranging from the large-scale developments and transportation infrastructure to smaller residential 
areas.  This term is often used in contrast to the “natural environment”. 
 
Contiguous – Areas that are in physical contact with one another.  As it relates to flora and fauna, 
contiguous areas are those areas with similar ecological traits that are in physical contact with one 
another.    
 
Ecozone – Individual geographic regions defined according to the geology, topography, climate, soils, 
vegetation, and land use of a given area. 
 
Erosion – The removal of sediment, soil, rock and other particles in the natural environment by wind, 
water, or ice. Gravity and living organisms may also cause erosion. 
 
Eutrophic – Waterbodies (typically lakes and ponds) with high primary productivity resulting from 
high nutrient content. These waterbodies are subject to excessive algal blooms, resulting in poor 
water quality. The bottom waters of such lakes are commonly deficient in oxygen. 
 
Eutrophication – Process by which an increase in chemical nutrients (e.g., nitrogen, phosphorus) in a 
waterbody causes said waterbody to become eutrophic. 
 
Evapotranspiration – Describes the amount of water lost from a watershed through evaporation 
and transpiration.  Evaporation is the movement of water to the air from surface water, soil, and 
canopy interception.  Transpiration is the movement of water to the air from within plants. 
 
Extirpation – The extinction of a species from a given study area, although that species still exists 
elsewhere (i.e., local extinction). 
 
Groundwater – Water located beneath the ground surface in soil pore spaces and in the fractures of 
rock formations. Groundwater is naturally replenished by surface water from precipitation, streams, 
and rivers when this recharge reaches the water table. 
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Hydrology – The study of the movement, distribution, and quality of water in a given area. 
 
Infiltration – Process by which water on the ground surface enters the soil.  The infiltration rate is a 
measure of the rate at which soil is able to absorb rainfall or irrigation. 
 
Kilogram – The base unit of mass in the International System of Units, which is the modern standard 
governing the metric system. 1 kilogram = 2.2 pounds. 
 
Macroinvertebrate – An invertebrate that is large enough to be seen without the use of a 
microscope.  An invertebrate is an animal without a vertebral column and includes species such as 
worms, snails, and insects. 
 
Mesotrophic – Waterbodies with an intermediate level of productivity, greater than oligotrophic 
lakes, but less than eutrophic lakes. These lakes are commonly clear water lakes and ponds with beds 
of submerged aquatic plants and medium levels of nutrients. 
 
Moraines – Any glacially formed accumulation of unconsolidated glacial debris (soil and rock) which 
can occur in currently glaciated and formerly glaciated regions.  Ground moraines are till covered 
areas with irregular topography and no ridges, often forming gently rolling hills or plains. 
 
Nonpoint Source Pollution (NPS) – Water pollution affecting a water body from diffuse sources, 
such as polluted runoff from agricultural areas draining into a river or wind-borne debris blowing 
out to sea.  NPS is derived from many different sources with no specific solution to rectify the 
problem, making it difficult to regulate.  NPS is the leading cause of water pollution in the United 
States today. 
 
Nutrient Load(ing) – The mass of nutrients carried by water into surrounding waterways over a 
period of time.  Nutrients may enter the water from runoff, groundwater, or the air (in the form of 
wet deposition such as rain or snow as well as dry deposition). 
 
Peak Flow – The largest discharge found in a stream channel in response to a particular rainfall or 
snowmelt event.  The timing of peak flow after a given event is dependent on the imperviousness of 
the watershed, with peak flows occurring sooner in more heavily developed watersheds. 
 
Permeability – The ability of water to move through soil.  A soil’s permeability is determined by its 
composition, with soils made up of larger particles (e.g., sand) being more permeable than those 
composed on smaller particles (e.g., clay). 
 
Phytoplankton – Phytoplankton are microscopic plant-like organisms that live in water.  These 
organisms are the photosynthetic foundation of marine and freshwater food chains of aquatic 
ecosystems. 
 
Point Source Pollution – A single identifiable localized source of air, water, thermal, noise or light 
pollution.  Point-source pollution generally comes from wastewater discharged from the pipes of 
industrial facilities and municipal sewage treatment plants into rivers, streams, lakes, and the ocean.  
 
Potable Water – Water that is fit for consumption by humans and other animals (i.e., drinking 
water). 
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Secchi Disk – A circular disk used to measure water transparency in oceans and lakes. The disc is 
mounted on a pole or line, and lowered slowly down in the water. The depth at which the pattern on 
the disk is no longer visible is taken as a measure of the transparency of the water. This measure is 
known as the Secchi depth and is related to water turbidity. 
 
Sedimentation – Sedimentation is the deposition of eroded materials (i.e., soil) in a given waterbody. 
Deposits of sediments in ditches, streams, and rivers reduce their capacity to store water resulting in 
more frequent and severe flooding and increased property damage. Accumulations of sediment may 
result in severe damage to storm drain systems.  
 
Siltation – see Sedimentation. 
 
Stochastic Event – An event involving chance or probability.   
 
Surface Water – Water collecting on the ground or in a stream, river, lake, wetland, or ocean.  
Surface water is naturally replenished by precipitation and naturally lost through discharge to 
evaporation and sub-surface seepage into the groundwater. 
 
Taxon – A group of one or more organisms that have common characteristics (e.g., geographic 
population, genus, family, order) that differentiate the group from other such groups. 
 
Thermocline – A thin but distinct layer in a large body of water in which temperature changes more 
rapidly with depth than it does in the layers above or below.  During the summer, warm water, which 
is less dense, will sit on top of colder, denser deeper water, with a thermocline separating them.  
Factors that affect the depth and thickness of a thermocline include seasonal weather variations, 
latitude, and local environmental conditions, such as tides and currents. 
 
Topography – The surface shape and features of a given land area. 
 
Turbidity – The cloudiness or haziness of water caused by individual particles (i.e., suspended 
solids). While heavier materials settle rapidly to the bottom, very small particles will settle only very 
slowly or not at all – these unsettled particles cause the water to appear turbid.  Turbidity can be 
caused naturally by phytoplankton and natural sedimentation, as well as through human land 
disturbance activities, such as construction, that also lead to increased sedimentation.  
 
Water Budget – A water budget is an assessment of all the inputs and outputs to a hydrologic 
system, including rainfall, evaporation, runoff, and seepage. 
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8.2 Watershed Characterization Maps 
 
 
MAP KEY 
 
Map 1 – Regional Context 
Map 2 – Population Density Year 1990 
Map 3 – Population Density Year 2000 
Map 4 – Land Use 
Map 5 – Land Cover 
Map 6 – Topography 
Map 7 – Steep Slopes 
Map 8 – Hydrologic Soil Groups 
Map 9 – Soil Erodibility 
Map 10 – Average Annual Temperature 
Map 11 – Average Annual Precipitation 
Map 12 – NYSDEC Water Quality Classifications 
Map 13 – Bank Erosion Hazard Index Scores 
Map 14 – Priority Waterbody Impairments 
Map 15 – Wetlands 
Map 16 – Floodplains 
Map 17 – Aquifers 
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8.3 Tables  
 
8.3.1 Subwatersheds 

 

Subwatershed 
Size                         

(acres) 
Percent of 

Total 

Ball Creek 6,306 6.2% 

Bemus Creek 7,925 7.8% 

Big Inlet 7,101 7.0% 

Clear Creek 2,556 2.5% 

Dewittville Creek 9,357 9.2% 

Dutch Hollow Creek 4,073 4.0% 

Goose Creek 19,047 18.7% 

Little Inlet 1,269 1.2% 

Maple Springs Creek 3,110 3.1% 

Mud Creek 3,128 3.1% 

North Basin Periphery 7,848 7.7% 

Prendergast Creek 14,697 14.4% 

South Basin Periphery 13,442 13.2% 

Unnamed Stream 2,013 2.0% 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 100.0% 
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8.3.2 Subwatershed Elevations 

 

Subwatershed 
Minimum 
Elevation          

(feet) 

Maximum 
Elevation          

(feet) 

Average 
Elevation          

(feet) 

Ball Creek 1,308 1,863 1,529 

Bemus Creek 1,308 1,822 1,573 

Big Inlet 1,308 1,700 1,528 

Clear Creek 1,308 1,758 1,533 

Dewittville Creek 1,308 1,707 1,448 

Dutch Hollow Creek 1,307 1,649 1,427 

Goose Creek 1,308 1,587 1,389 

Little Inlet 1,308 1,615 1,401 

Maple Springs Creek 1,307 1,767 1,473 

Mud Creek 1,308 1,800 1,549 

North Basin Periphery 1,308 1,800 1,545 

Prendergast Creek 1,308 1,812 1,616 

South Basin Periphery 1,308 1,812 1,655 

Unnamed Stream 1,308 1,796 1,518 

CHAUTAUQUA LAKE 
WATERSHED 

1,308 1,863 1,513 
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8.3.3 Subwatershed Land Use 

Property Classification 
Property 

Class 
Code 

Ball Creek Subwatershed Bemus Creek Subwatershed Big Inlet Subwatershed Clear Creek Subwatershed Dewittville Creek Subwatershed Dutch Hollow Creek Subwatershed 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

Agriculture 100s 30 8.8% 1,560.2 26.4% 17 2.6% 766.4 10.0% 71 11.9% 2,261.4 32.5% 10 5.2% 271.0 10.8% 54 13.8% 2,435.6 26.4% 8 2.2% 370.5 9.3% 

Residential 200s 143 41.8% 2,010.6 34.0% 322 49.8% 3,123.3 40.9% 298 50.0% 2,316.8 33.3% 93 48.7% 1,017.3 40.5% 155 39.6% 2,861.6 31.0% 193 53.2% 1,591.0 40.1% 

Vacant 300s 139 40.6% 2,097.9 35.5% 257 39.8% 3,572.6 46.8% 188 31.5% 1,944.2 27.9% 67 35.1% 726.7 29.0% 148 37.9% 3,336.5 36.2% 139 38.3% 1,824.9 46.0% 

Commercial 400s 8 2.3% 58.7 1.0% 4 0.6% 6.2 0.1% 13 2.2% 91.7 1.3% 1 0.5% 76.1 3.0% 3 0.8% 13.3 0.1% 5 1.4% 66.9 1.7% 

Recreation & Entertainment 500s 1 0.3% 1.8 0.0% 3 0.5% 62.9 0.8% 2 0.3% 0.3 0.0% 4 2.1% 61.0 2.4% 9 2.3% 138.4 1.5% 1 0.3% 0.7 0.0% 

Community Services 600s 6 1.8% 5.9 0.1% 4 0.6% 4.9 0.1% 7 1.2% 6.7 0.1% 0 0.0% 0.0 0.0% 6 1.5% 6.7 0.1% 3 0.8% 74.7 1.9% 

Industrial 700s 3 0.9% 72.9 1.2% 0 0.0% 0.0 0.0% 0 0.0% 0.0 0.0% 1 0.5% 1.2 0.0% 4 1.0% 19.6 0.2% 0 0.0% 0.0 0.0% 

Public Services 800s 4 1.2% 49.0 0.8% 2 0.3% 1.1 0.0% 1 0.2% 4.7 0.1% 8 4.2% 178.6 7.1% 2 0.5% 6.5 0.1% 3 0.8% 2.9 0.1% 

Wild, Conservation, Forest, 
& Parks 

900s 0 0.0% 0.0 0.0% 0 0.0% 0.0 0.0% 0 0.0% 0.0 0.0% 4 2.1% 138.7 5.5% 5 1.3% 303.3 3.3% 1 0.3% 4.6 0.1% 

left blank -- 8 2.3% 55.1 0.9% 37 5.7% 101.2 1.3% 16 2.7% 330.9 4.8% 3 1.6% 38.5 1.5% 5 1.3% 107.7 1.2% 10 2.8% 31.9 0.8% 

TOTAL   342.0   5,912.1   646.0   7,638.6   596.0   6,956.8   191.0   2,509.0   391.0   9,229.1   363.0   3,968.1   

                          

                          

Property Classification 
Property 

Class 
Code 

Goose Creek Subwatershed Little Inlet Subwatershed Maple Springs Creek Subwatershed Mud Creek Subwatershed North Basin Periphery Subwatershed Prendergast Creek Subwatershed 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

Agriculture 100s 58 3.8% 2,600.8 13.9% 9 3.2% 160.1 13.1% 9 3.1% 317.1 10.4% 26 4.2% 610.7 20.3% 16 0.3% 382.8 5.2% 38 6.0% 1,965.9 13.8% 

Residential 200s 825 53.9% 6,457.3 34.6% 117 42.2% 230.2 18.8% 147 50.5% 1,370.3 45.1% 281 45.9% 1,146.6 38.0% 3,220 57.9% 2,835.1 38.4% 279 43.7% 4,797.4 33.8% 

Vacant 300s 474 31.0% 7,140.4 38.3% 111 40.1% 700.5 57.1% 108 37.1% 1,300.4 42.8% 197 32.2% 789.0 26.2% 1,434 25.8% 2,152.6 29.2% 257 40.3% 4,760.5 33.5% 

Commercial 400s 31 2.0% 149.7 0.8% 15 5.4% 73.8 6.0% 5 1.7% 26.2 0.9% 42 6.9% 18.3 0.6% 392 7.0% 162.5 2.2% 9 1.4% 31.0 0.2% 

Recreation & Entertainment 500s 5 0.3% 234.1 1.3% 0 0.0% 0.0 0.0% 4 1.4% 13.3 0.4% 3 0.5% 19.2 0.6% 108 1.9% 992.6 13.5% 11 1.7% 333.4 2.3% 

Community Services 600s 25 1.6% 52.3 0.3% 18 6.5% 48.0 3.9% 2 0.7% 6.3 0.2% 22 3.6% 65.8 2.2% 122 2.2% 291.7 4.0% 4 0.6% 1.8 0.0% 

Industrial 700s 6 0.4% 131.6 0.7% 1 0.4% 3.1 0.3% 0 0.0% 0.0 0.0% 3 0.5% 3.9 0.1% 5 0.1% 42.1 0.6% 1 0.2% 0.9 0.0% 

Public Services 800s 9 0.6% 73.9 0.4% 0 0.0% 0.0 0.0% 1 0.3% 3.7 0.1% 14 2.3% 66.9 2.2% 29 0.5% 32.9 0.4% 3 0.5% 42.0 0.3% 

Wild, Conservation, Forest, 
& Parks 

900s 32 2.1% 1,269.0 6.8% 0 0.0% 0.0 0.0% 0 0.0% 0.0 0.0% 3 0.5% 168.7 5.6% 31 0.6% 110.6 1.5% 28 4.4% 2,153.6 15.2% 

left blank -- 66 4.3% 535.2 2.9% 6 2.2% 11.3 0.9% 15 5.2% 2.0 0.1% 21 3.4% 124.3 4.1% 205 3.7% 372.7 5.1% 8 1.3% 109.4 0.8% 

TOTAL   1,531.0   18,644.4   277.0   1,226.9   291.0   3,039.2   612.0   3,013.4   5,562.0   7,375.8   638.0   14,196.0   

                          

                          

Property Classification 
Property 

Class 
Code 

South Basin Periphery Subwatershed Unnamed Stream Subwatershed 
                

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover 

No. of 
Parcels 

Percent of 
Total 

Acres 
Percent 
Cover   Data Source: Chautauqua County Tax Parcel GIS Data Layer        

Agriculture 100s 14 0.1% 536.9 4.4% 12 4.5% 357.6 19.3% 
                

Residential 200s 4,602 45.2% 4,558.1 37.4% 145 54.5% 685.2 36.9% 
                

Vacant 300s 4,140 40.7% 5,189.1 42.6% 85 32.0% 749.1 40.4% 
                

Commercial 400s 317 3.1% 397.9 3.3% 6 2.3% 10.6 0.6% 
                

Recreation & Entertainment 500s 39 0.4% 331.5 2.7% 2 0.8% 6.1 0.3% 
                

Community Services 600s 64 0.6% 315.0 2.6% 5 1.9% 27.0 1.5% 
                

Industrial 700s 24 0.2% 114.1 0.9% 0 0.0% 0.0 0.0% 
                

Public Services 800s 21 0.2% 26.0 0.2% 1 0.4% 0.7 0.0% 
                

Wild, Conservation, Forest, 
& Parks 

900s 19 0.2% 90.8 0.7% 1 0.4% 2.9 0.2% 
                

left blank -- 944 9.3% 624.3 5.1% 9 3.4% 15.6 0.8% 
                

TOTAL   10,184.0   12,183.6   266.0   1,854.8   
                

 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 328   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

This page intentionally left blank 
 
  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 329   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

8.3.4 Subwatershed Land Cover, 2001 

Property Classification 

Property 

Classification 
Code 

Ball Creek Subwatershed 
Bemus Creek 
Subwatershed 

Big Inlet Subwatershed 
Clear Creek 

Subwatershed 
Dewittville Creek 

Subwatershed 
Dutch Hollow Creek 

Subwatershed 
Goose Creek 

Subwatershed 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Open Water 11 5.1 0.1% 40.0 0.5% 0.0 0.0% 3.3 0.1% 4.0 0.0% 2.4 0.1% 16.7 0.1% 

Developed 21, 22, 23, 24 429.9 6.8% 367.4 4.6% 264.0 3.7% 70.1 2.7% 197.7 2.1% 187.0 4.6% 762.4 4.0% 

Barren Land (Rock/Sand/Clay) 31 0.0 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0% 3.1 0.0% 0.0 0.0% 0.0 0.0% 

Forest 41, 42, 43 3,086.8 48.9% 5,199.1 65.6% 2,919.8 41.1% 1,772.3 69.3% 5,720.9 61.1% 2,468.8 60.6% 11,360.6 59.6% 

Shrub/Scrub 52 218.2 3.5% 472.4 6.0% 250.2 3.5% 99.4 3.9% 372.3 4.0% 164.6 4.0% 750.6 3.9% 

Grassland/Herbaceous 71 191.0 3.0% 264.0 3.3% 205.7 2.9% 134.1 5.2% 254.6 2.7% 88.1 2.2% 545.1 2.9% 

Agriculture 81, 82 2,206.4 35.0% 1,492.0 18.8% 2,416.5 34.0% 475.5 18.6% 2,678.5 28.6% 1,123.5 27.6% 5,133.5 27.0% 

Wetlands 90, 92 169.0 2.7% 94.1 1.2% 1,045.3 14.7% 2.2 0.1% 126.8 1.4% 36.7 0.9% 477.0 2.5% 

TOTAL   6,306.5 100.0% 7,929.0 100.0% 7,101.5 100.0% 2,556.9 100.0% 9,357.9 100.0% 4,071.2 100.0% 19,045.9 100.0% 

                

                

Property Classification 

Property 

Classification 
Code 

Little Inlet Subwatershed 
Maple Springs Creek 

Subwatershed 
Mud Creek 

Subwatershed 
North Basin Periphery 

Subwatershed 
Prendergast Creek 

Subwatershed 
South Basin Periphery 

Subwatershed 
Unnamed Stream 

Subwatershed 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Open Water 11 2.2 0.2% 9.1 0.3% 23.6 0.8% 54.9 0.7% 8.7 0.1% 74.9 0.6% 0.0 0.0% 

Developed 21, 22, 23, 24 93.4 7.4% 101.0 3.2% 269.5 8.6% 1,519.8 19.4% 670.7 4.6% 2,801.1 20.8% 171.9 8.5% 

Barren Land (Rock/Sand/Clay) 31 7.8 0.6% 0.0 0.0% 27.6 0.9% 0.2 0.0% 4.4 0.0% 8.7 0.1% 0.0 0.0% 

Forest 41, 42, 43 733.7 57.8% 1,860.6 59.8% 1,411.3 45.1% 3,915.9 49.9% 8,998.3 61.2% 7,087.1 52.7% 871.3 43.3% 

Shrub/Scrub 52 59.6 4.7% 117.6 3.8% 144.6 4.6% 292.0 3.7% 623.2 4.2% 460.1 3.4% 79.8 4.0% 

Grassland/Herbaceous 71 33.4 2.6% 92.3 3.0% 89.2 2.9% 342.3 4.4% 531.7 3.6% 591.1 4.4% 28.5 1.4% 

Agriculture 81, 82 214.6 16.9% 920.9 29.6% 1,011.0 32.3% 1,530.5 19.5% 3,685.1 25.1% 2,113.0 15.7% 822.6 40.9% 

Wetlands 90, 92 124.3 9.8% 7.8 0.3% 151.5 4.8% 194.8 2.5% 170.1 1.2% 304.2 2.3% 39.6 2.0% 

TOTAL   1,269.0 100.0% 3,109.3 100.0% 3,128.2 100.0% 7,850.5 100.0% 14,692.3 100.0% 13,440.2 100.0% 2,013.8 100.0% 

                

                
Data Source: Multi-Resolution Land Characteristics Consortium (MRLCC) 2001 Land Cover Data Set         
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8.3.5 Subwatershed Land Cover Change, 1992 to 2001 

Land Cover Classification 

Ball Creek Subwatershed Bemus Creek Subwatershed Big Inlet Subwatershed Clear Creek Subwatershed Dewittville Creek Subwatershed 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Open Water 0 0 0 0.0% 5 2 0 -2 -3.8% 40 0 0 0 0.0% 0 0 0 0 0.0% 3 0 0 0 0.0% 4 

Agriculture 48 33 -15 -0.7% 2,206 4 57 54 3.7% 1,492 21 48 28 1.2% 2,417 0 10 10 2.1% 476 11 57 46 1.7% 2,679 

Urban 0 3 3 0.8% 430 0 2 2 0.6% 367 0 2 2 0.6% 264 0 2 2 3.6% 70 0 5 5 2.5% 198 

Barren Land (Rock/Sand/Clay) 0 0 0 0.0% 0 0 0 0 0.0% 0 0 0 0 0.0% 0 0 0 0 0.0% 0 0 4 4 100.0% 4 

Forest 35 20 -15 -0.5% 3,087 70 2 -69 -1.3% 5,199 43 17 -26 -0.9% 2,920 13 2 -11 -0.6% 1,772 73 7 -67 -1.1% 5,721 

Grassland/Shrub 30 12 -18 -4.2% 409 1 15 13 1.8% 736 30 10 -20 -8.9% 206 2 0 -1 -0.5% 234 9 20 12 1.9% 627 

Wetlands 0 44 44 35.7% 169 0 1 1 1.2% 94 0 17 17 1.6% 1,045 0 0 0 0.0% 2 0 0 0 0.0% 127 

                          

                          

                          

Land Cover Classification 

Dutch Hollow Creek Subwatershed Goose Creek Subwatershed Little Inlet Subwatershed Maple Springs Creek Subwatershed Mud Creek Subwatershed 

Acres 
Lost 

Acres 
Gained 

Net Acres   

(1992 to 
2001) 

Percent 

Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   

(1992 to 
2001) 

Percent 

Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   

(1992 to 
2001) 

Percent 

Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   

(1992 to 
2001) 

Percent 

Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   

(1992 to 
2001) 

Percent 

Change      
(1992 to 

2001) 

2001 
acres 

Open Water 0 0 0 0.0% 2 0 0 0 0.0% 17 0 0 0 0.0% 2 0 0 0 0.0% 9 0 2 2 9.3% 24 

Agriculture 3 46 43 4.0% 1,124 49 149 100 2.0% 5,134 0 10 10 4.7% 215 29 51 22 2.5% 921 2 139 137 15.7% 1,011 

Urban 0 0 0 0.0% 187 0 14 14 1.9% 762 0 1 1 1.0% 93 0 14 14 16.7% 101 0 14 14 5.5% 270 

Barren Land (Rock/Sand/Clay) 0 0 0 0.0% 0 0 0 0 0.0% 0 0 7 7 1592.1% 8 0 0 0 0.0% 0 0 28 28 100.0% 28 

Forest 42 3 -39 -1.6% 2,469 170 32 -138 -1.2% 11,361 21 0 -21 -2.7% 734 46 28 -18 -0.9% 1,861 184 0 -184 -11.5% 1,411 

Grassland/Shrub 9 5 -4 -1.6% 253 16 12 -4 -0.3% 1,296 0 1 1 1.9% 73 19 0 -19 -8.3% 210 4 1 -2 -1.1% 234 

Wetlands 0 0 0 0.0% 37 0 27 27 6.1% 477 0 1 1 1.1% 124 0 0 0 0.0% 8 0 6 6 3.8% 152 

                          

                          

                          

Land Cover Classification 

North Basin Periphery Subwatershed Prendergast Creek Subwatershed South Basin Periphery Subwatershed Unnamed Stream Subwatershed 

     

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

Acres 
Lost 

Acres 
Gained 

Net Acres   
(1992 to 

2001) 

Percent 
Change      
(1992 to 

2001) 

2001 
acres 

 

Data Source: Multi-Resolution Land 
Characteristics Consortium (MRLCC) 
Land Cover Change Data Set, 1992 
to 2001 

Open Water 0 0 0 0.0% 55 0 3 3 44.2% 9 0 1 1 1.5% 75 0 0 0 0.0% 0 

 Agriculture 36 22 -14 -0.9% 1,531 17 113 95 2.7% 3,685 29 79 50 2.4% 2,113 0 39 39 5.0% 823 

 Urban 0 20 20 1.3% 1,520 0 6 6 0.9% 671 0 52 52 1.9% 2,801 0 0 0 0.0% 172 

 Barren Land (Rock/Sand/Clay) 0 0 0 0.0% 0 0 0 0 0.0% 4 0 3 3 44.2% 9 0 0 0 0.0% 0 

 Forest 29 17 -11 -0.3% 3,916 124 14 -110 -1.2% 8,998 103 12 -91 -1.3% 7,087 39 0 -39 -4.3% 871 

     Grassland/Shrub 15 12 -3 -0.4% 634 5 6 1 0.1% 1,155 28 13 -15 -1.4% 1,051 0 0 0 0.0% 108 

     Wetlands 0 8 8 4.0% 195 0 5 5 3.2% 170 0 0 0 0.0% 304 0 0 0 0.0% 40 
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8.3.6 Subwatershed Revised Land Cover, 2005 

 

Property Classification 
Property 

Classification 
Code 

Ball Creek Subwatershed 
Bemus Creek 
Subwatershed 

Big Inlet Subwatershed 
Clear Creek 

Subwatershed 
Dewittville Creek 

Subwatershed 
Dutch Hollow Creek 

Subwatershed 
Goose Creek 

Subwatershed 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Open Water 11 4.7 0.1% 34.9 0.4% 0.4 0.0% 2.4 0.1% 4.7 0.0% 2.0 0.0% 9.3 0.0% 

Developed 21, 22, 23, 24 230.0 3.6% 167.2 2.1% 131.9 1.9% 17.6 0.7% 76.5 0.8% 181.9 4.5% 384.1 2.0% 

Barren Land (Rock/Sand/Clay) 31 3.8 0.1% 2.2 0.0% 1.1 0.0% 0.0 0.0% 2.7 0.0% 0.7 0.0% 48.7 0.3% 

Forest 41, 42, 43 3,049.5 48.4% 5,408.6 68.2% 3,053.7 43.1% 1,878.1 73.5% 5,956.8 63.7% 2,460.8 60.5% 11,789.4 61.9% 

Grassland/Shrubland 71.0 704.5 11.2% 649.6 8.2% 497.3 7.0% 245.5 9.6% 584.5 6.2% 754.6 18.5% 1,701.5 8.9% 

Agriculture 81, 82 2,118.3 33.6% 1,512.7 19.1% 2,323.1 32.8% 401.9 15.7% 2,579.8 27.6% 620.9 15.3% 4,571.8 24.0% 

Wetlands 90, 92 195.7 3.1% 151.2 1.9% 1,079.1 15.2% 8.9 0.3% 151.2 1.6% 48.9 1.2% 530.6 2.8% 

TOTAL   6,306.5 100.0% 7,926.6 100.0% 7,086.6 100.0% 2,554.4 100.0% 9,356.2 100.0% 4,069.8 100.0% 19,035.4 100.0% 

                

                

Property Classification 
Property 

Classification 
Code 

Little Inlet Subwatershed 
Maple Springs Creek 

Subwatershed 
Mud Creek 

Subwatershed 
North Basin Periphery 

Subwatershed 
Prendergast Creek 

Subwatershed 
South Basin Periphery 

Subwatershed 
Unnamed Stream 

Subwatershed 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Open Water 11 2.0 0.2% 7.8 0.3% 21.3 0.7% 31.1 0.4% 9.1 0.1% 31.4 0.2% 0.0 0.0% 

Developed 21, 22, 23, 24 94.7 7.5% 80.5 2.6% 208.6 6.7% 1,383.5 17.7% 305.8 2.1% 2,200.6 16.4% 87.0 4.3% 

Barren Land (Rock/Sand/Clay) 31 1.3 0.1% 1.8 0.1% 1.1 0.0% 5.3 0.1% 7.3 0.1% 18.9 0.1% 3.1 0.2% 

Forest 41, 42, 43 764.6 60.5% 1,899.7 61.1% 1,489.2 47.6% 4,017.6 51.3% 8,967.8 61.1% 7,241.4 54.0% 901.4 44.9% 

Grassland/Shrubland 71.0 141.0 11.2% 231.1 7.4% 272.2 8.7% 832.6 10.6% 1,664.0 11.3% 1,403.1 10.5% 194.6 9.7% 

Agriculture 81, 82 136.6 10.8% 869.1 28.0% 970.3 31.0% 1,272.8 16.2% 3,480.0 23.7% 2,002.4 14.9% 776.2 38.7% 

Wetlands 90, 92 123.9 9.8% 19.3 0.6% 164.8 5.3% 294.9 3.8% 237.1 1.6% 503.9 3.8% 44.5 2.2% 

TOTAL   1,264.1 100.0% 3,109.3 100.0% 3,127.5 100.0% 7,837.9 100.0% 14,671.2 100.0% 13,401.7 100.0% 2,006.7 100.0% 

                

                
Data Source: Revisions to the National Oceanic and Atmospheric Administration Coastal Change Analysis Program (C-CAP) 2005 Land Cover Data Set    
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8.3.7 Subwatershed Hydrologic Soil Group 

Subwatershed 
Size                         

(acres) 

Hydrologic Soil Group 

A A/D B B/D C C/D D 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Acres 
Percent 
Cover 

Ball Creek 6,306 172 2.7% 37 0.6% 433 6.9% 0 0.0% 4,907 77.8% 76 1.2% 656 10.4% 

Bemus Creek 7,925 123 1.6% 47 0.6% 823 10.4% 1 0.0% 6,323 79.8% 10 0.1% 498 6.3% 

Big Inlet 7,101 265 3.7% 38 0.5% 626 8.8% 120 1.7% 4,641 65.4% 248 3.5% 1,139 16.0% 

Clear Creek 2,556 9 0.4% 28 1.1% 314 12.3% 0 0.0% 2,104 82.3% 0 0.0% 85 3.3% 

Dewittville Creek 9,357 381 4.1% 0 0.0% 542 5.8% 0 0.0% 7,695 82.2% 49 0.5% 646 6.9% 

Dutch Hollow Creek 4,073 135 3.3% 1 0.0% 351 8.6% 0 0.0% 3,305 81.2% 0 0.0% 271 6.7% 

Goose Creek 19,047 658 3.5% 107 0.6% 3,352 17.6% 16 0.1% 12,654 66.4% 229 1.2% 1,961 10.3% 

Little Inlet 1,269 42 3.3% 7 0.6% 63 5.0% 21 1.7% 759 59.8% 0 0.0% 366 28.9% 

Maple Springs Creek 3,110 154 4.9% 0 0.0% 347 11.2% 0 0.0% 2,456 78.9% 0 0.0% 126 4.0% 

Mud Creek 3,128 27 0.9% 11 0.4% 438 14.0% 0 0.0% 2,239 71.6% 85 2.7% 276 8.8% 

North Basin Periphery 7,848 654 8.3% 4 0.0% 1,632 20.8% 79 1.0% 4,982 63.5% 89 1.1% 373 4.7% 

Prendergast Creek 14,697 287 2.0% 39 0.3% 2,636 17.9% 0 0.0% 10,393 70.7% 137 0.9% 1,164 7.9% 

South Basin Periphery 13,442 752 5.6% 284 2.1% 2,358 17.5% 41 0.3% 9,106 67.7% 25 0.2% 848 6.3% 

Unnamed Stream 2,013 101 5.0% 34 1.7% 689 34.2% 0 0.0% 1,031 51.2% 74 3.7% 80 4.0% 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 3,759 3.7% 637 0.6% 14,604 14.3% 278 0.3% 72,595 71.3% 1,023 1.0% 8,490 8.3% 
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