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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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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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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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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  

 

1,250
1,350
1,450
1,550
1,650
1,750
1,850
1,950

Minimum 
Elevation 
(feet)

Average 
Elevation 
(feet)

Maximum 
Elevation 
(feet)

Figure 7-8.  Elevations  
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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. 





http://soils.usda.gov/


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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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, 19 71 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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Figure 7-11.  Climate Data by Subwatershed, 1971 to 
2000 
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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 contributio ns, 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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