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9 AGWLF Analysis 
 
9.1 Introduction  
 

The ArcView Generalized Watershed Loadings Model (AVGWLF) was used to estimate nutrient (i.e., 
nitrogen and phosphorus) and sediment loadings in the Chautauqua Lake watershed and its 
subwatersheds.  This model was selected as it has been validated in the region and uses standard 
geographic information system (GIS) coverages as the basis of its calculations. AVGWLF uses weather 
data to predict runoff, infiltration and evapotranspiration based on daily time steps. Sediment and 
nutrient yields are estimated from the universal soil loss equation, using data on land cover, soil and 
topography (i.e., 5-meter digital elevation model model created specifically for the Chautauqua Lake 
watershed). The model is spatially aggregated; as such, no flow routing is modeled. Streambank 
erosion is estimated from a simple model of lateral erosion. The model also includes septic system 
and urban sources, and has the potential for inclusion of specific information on other sources.   
 
The potential advantages of this watershed model include the ability to: 

 Estimate loadings at present conditions; 
 Simulate loadings over the annual cycle (including storm flows); 
 Estimate average loads over a number of years; and  
 Estimate the effects of Best Management Practices (BMPs), changes in land cover and other 

changes on nutrient loading.  
 
The AVGLWF model can be run using either default parameters derived from local calibration or with 
user-input data and parameters. This allows the default values to be replaced by user input so that 
values specific to a given area can be included. For example, information on manure use and the 
number of farm animals can be supplied as a user input to provide more accurate estimates of 
nutrient loading resulting from these factors. 
 

9.2 Land Cover in AVGWLF 
 
The AVGWLF model calculates loadings from the following 17 land cover classes:  

 Coniferous forest; 
 Mixed forest; 
 Deciduous forest; 
 Cultivated crops; 
 Hay/pasture; 
 Woody wetlands; 
 Emergent  wetlands; 
 Quarries; 
 Low-intensity development; 
 High-intensity development; 
 Quarries, coal mines and tailings; 
 Beaches; 
 Turf grasses (e.g., golf courses); 
 Transitional (bare soil, e.g., at construction sites); 
 Unpaved land; and  
 Waterbodies.  
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The land cover classification scheme used in AVGWLF, however, is not identical to land cover 
classifications used in the 2001 Multi-Resolution Land Characteristics Consortium (MRLCC) land 
cover data set.  As such, the 2001 MRLCC land cover data set was aggregated as appropriate to match 
the AVGWLF land cover classification scheme.  For example, the grassland/herbaceous MRLCC land 
cover class was aggregated into the hay/pasture class as this class includes a variety of abandoned 
agricultural lands (e.g., old fields, land in early stages of woodland development) in the Chautauqua 
watershed.  
 
Sources of Land Cover Data 

The accuracy of land cover data depends on a variety of factors, such as the year the data was created 
(which is particularly important in areas of consistent land cover changes), the resolution of data set, 
and the accuracy of classification. For the Chautauqua Lake watershed, information on land cover 
was available from several sources: 

1. Historic  land cover data (i.e., 1939 and 1971) were summarized in the State of the Lake (SOL) 
report (2000); 

2. 1994 aerial photographs were manually classified as part of the SOL study.  Classification was 
based on 12.2 m x 12.2 m (40 x 40 ft) grid cells mapped at a scale of 0.1 x 0.1 in, with the 
estimation of fractional land covers within individual grid cells. Thus, the resolution is less 
than the grid cell size and is probably less than 6 x 6 m. Digital versions of this classification 
were not available, however. 

3. 1992 MLRCC land cover data. These are based on a grid cell of 30 x 30 m, with automated 
classification of land covers based on spectral signatures; 

4. AVGLWF coverage based on a modification of the 2001 MRLCC land cover data. These data 
were provided by the NYSDEC and were used in some TMDL modeling. These data include 
some updates of land cover from the original land cover data and were based on a 34 m grid 
size. 

5. 2005 National Oceanic and Atmospheric Administration (NOAA) Coastal Change Analysis 
Program (C-CAP) land cover data, rectified for recent land cover changes. The original 2005 
land cover layer was overlaid on 2008 aerial photographs. These photographs were reviewed 
by Dave Wilson (Chautauqua County Soil and Water Conservation District) and Rick 
Constantino (Chautauqua County) to incorporate recent changes in land cover and correct 
classification errors. Changes were incorporated into the land cover data layer. These data 
are based on a 30 m grid size. 

 
The estimates of the percentages of cultivated cropland and forest in the watershed differ among the 
various sources (see Figures 9-1 and 9-2). There is a clear increase in forest and decrease in cropland 
from 1939 to 1992, which is consistent with regional land cover patterns. There is no clear trend 
after 1992, and it is likely that trends are obscured by differences in resolution, classification 
accuracy and aggregation of land cover classes among the different sources. For example, the 2001 
land cover data indicates a much higher percentage of cropland (11 percent) than any other recent 
classification. The 2001 classification likely includes substantial acreage of former cropland in the 
cropland category. 
 
Watershed loadings were calculated in AVGWLF using the 1992 land cover data set so that 
comparisons could be made to nutrient loading estimates provided in the SOL.  The rectified 2005 C-
CAP land cover data set was used to estimate loadings from which recommendations were developed 
for the Chautauqua Lake watershed subwatersheds. 
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Figure 9-1.  Watershed Cropland Cover by Land Cover Data Set 

 
 
 

Figure 9-2.  Watershed Forest Cover by Land Cover Data Set 

 
 

9.3 Nutrient Loading Estimates from the State of the Lake Report (2000) 
 
In 1993 and 1994, approximately monthly (north basin tributaries) or twice-monthly (1994 south 
basin tributaries) water samples were taken and analyzed for a suite of parameters, including total 
phosphorus (TP), soluble reactive phosphorus (SRP), total suspended solids (TSS), and several 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 346

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

nitrogen parameters. Sampling was conducted near the mouths of 11 tributaries in the watershed, 
with the exception of Mud Creek, where samples were taken upstream of the outfall of the 
wastewater treatment plant. Staff gages were set near each site and stage height-discharge 
relationships were established from a series of discharge measurements at each site. These 
relationships were used to estimate discharge at the time of water quality sampling. Continuous 
stage height monitoring was done at two tributaries. Sampling conditions included baseflow and 
storm flow conditions. Additional sampling was conducted at several tributaries to obtain more 
detailed information on concentrations at different points during storm flows. Precipitation in each 
subwatershed was estimated by interpolation from nearby weather stations. 
 
The discharge and chemistry data were used to estimate non-point source loads. Two different 
methods were used in the SOL report. The first method (results presented in the appendices of the 
SOL) obtained a daily transport estimate from each sampling event by multiplying the daily discharge 
(estimated from the daily stage height reading) by the nutrient concentration. The average of these 
calculations was multiplied by 365 to estimate total annual transport. This method is very sensitive 
to the discharge on the sampling days.  
 
The second method (results presented in the body of the SOL) calculated the average nutrient 
concentration for each tributary and multiplied this by the estimated annual discharge at each 
tributary. While this method is expected to be more accurate than the first, it will be biased if there 
are correlations between discharge and concentration. Although there was no clear correlation 
between TP concentration and discharge on the day of sampling, there was a general temporal trend 
of high TP concentrations in the fall.  
 
A third method was used for the purposes of this study. This method estimated monthly discharge by 
multiplying the average nutrient concentration of samples in a month (typically one or two samples) 
by the estimated monthly discharge. These estimates were summed to form the annual estimate. 
Because of missing data, interpolation of nutrient concentrations was necessary for some months. 
Interpolations were done according to the following:  

 Using November 1993 data for missing November 1994 concentrations;  

 Using the average of adjacent months for a missing month where the previous and following 
months were both sampled;  

 Using the data from the previous or following month where there was missing data from two 
consecutive months;  

 Using the data the previous month, the average of the previous and following month, and the 
following month, for three consecutive months with missing data.  

 

Comparison of Loading Estimates among Tributaries 

The estimates of loading can be compared in various ways: 

1. Total loading. Total load is highly dependent on the watershed area of each tributary as well 
as differences in loading characteristics among watersheds. 

2. Loading per unit watershed area. Standardizing load to watershed area provides a more direct 
comparison of differences in loading characteristics among watersheds. Load per watershed 
area will depend heavily on land cover in each watershed, as well as factors such as 
topography which affect the outputs from different land covers or other sources. 
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3. Loading from each land cover per unit area of that land cover. This standardization compares 
loads from different land cover types among watersheds. Differences could be due to 
differences in soil type, slope, etc. among each land cover type among different watersheds, 
as well as differences in management practices. This standardization may be most relevant to 
prioritizing location of specific management practices. 

 
Nutrient Concentrations, Discharge, and Load Estimates from Water Chemistry Data 

Over all tributaries, the average discharge estimated from precipitation and precipitation-streamflow 
relationships was 5,815 m3/ha/yr. The average discharge among all sampling events was 129 
percent of this estimate in 1993 and 81 percent in 1994, indicating that sampling events represented 
much of the annual discharge over both years, but that high flows were over-represented in the 
sampling events in 1993 and under-represented in 1994. However, there was great variability in the 
relationship of the two discharge estimates for single subwatersheds, indicating that sample events 
either under-sampled high flows (e.g., missed major storm events) or over-sampled high flows (e.g., if 
a single high flow event was sampled). As a result, the estimated daily loadings from the sampling 
events are not reliable estimates of subwatershed discharges. Estimates of average streamflow per 
area of subwatershed were generally similar among subwatersheds (0.098-0.109 m3/sec/km2), 
except for Goose and Prendergast Creeks, the two largest subwatersheds (0.141 m3/sec/km2). 
 
TP concentrations were not correlated with discharge, but showed a seasonal pattern, with higher 
concentrations in late summer and fall. Annual loads were estimated from average monthly nutrient 
concentrations and the estimated total monthly discharge for each subwatershed. Because of the 
relatively small range of nutrient concentrations among subwatersheds, differences in estimated TP 
loads among subwatersheds were largely related to differences in watershed area. Estimated loads 
per unit area varied relatively little among subwatersheds. 
 
Model Results and Comparisons with Load Estimates from Water Chemistry Data 

The model was run using the 1992 MLRCC land cover data set to provide for a comparison with 
loading estimates from tributary sampling conducted in 1993 and 1994. According to the 1992 
MLRCC land cover data set, 62.3 percent of the watershed was classified as forested, 34.0 percent as 
agricultural (28.2 percent hay/pasture and 5.8 percent cropland), 2.6 percent as developed, and 1.1 
percent as wetlands. To obtain estimates of typical long-term differences in tributary loads, the run 
was done using local weather data from 1990 to 2004, and results were summarized as monthly and 
annual averages. 
 
TP loads for subwatersheds from the watershed model were highly correlated (Pearson’s r 0.90; 
Spearman rank correlation r 0.96) with and similar to load estimates derived from nutrient 
concentrations and discharge estimates (Figure 9-3). Estimated loads per unit area were of similar 
magnitude to those estimated from data, but correlations of loads for individual subwatersheds were 
low. 
 
Model estimates of loads per area from single land uses varied among subwatersheds (e.g., from 75 
to 185 kg/100 ha/yr for cropland, and from 13 to 45 kg/100 ha/yr for hay/pasture). The estimated 
loads from forest and wetlands were much lower, and variation among subwatersheds for these land 
covers was lower than those for agricultural lands. These are estimates of loads from runoff. 
Infiltration of precipitation into shallow groundwater will also contribute to stream flows; loads from 
different land covers to stream flow via shallow groundwater are estimated by the model but were 
not tabulated for individual land covers. 
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Figure 9-3.  Estimated Total Phosphorous Loads from Subwatersheds 

 
 
 
 

Sources of Variation in Nutrient Concentration and Loads 

Temporal and spatial variation in nutrient loads will depend on the relative amounts of temporal and 
spatial variation in nutrient concentrations and discharge and covariances between these. The 
measurements of water quality, measurements and estimates of discharge from the 1993 to 1994 
data, and the model results provide insights into the relative amounts of temporal and spatial 
variation in these quantities. For example, variation in TP concentrations among tributaries on a 
single date and within tributaries on different sampling dates are about equal and are much less than 
variation between the two sampling years at the same tributaries and months. Similarly, monthly 
discharge and resultant estimates of annual TP loads per unit area were more variable between the 
two years than across tributaries. However, because of the large variation in watershed size among 
tributaries, total load estimates for the tributaries varied more among tributaries than between 
years. The coefficients of variability (cv’s) of model estimates of annual loads on a per unit basis were 
somewhat smaller than those derived from measurements. Model estimates of annual loads from 
each open land cover type scaled to the amount of that land cover were more variable, e.g., the cv’s 
for cropland and hay/pasture were 0.314 and 0.348, respectively, compared to the cv of 0.171 for 
total load per area for entire watersheds. 
 
 

9.4 Model Estimates Using Rectified 2005 Land Cover Data - Methodology 
 
A separate AVGWLF run was done using the rectified 2005 C-CAP land cover data set. For this run, 
the land cover classifications from the 2005 C-CAP land cover data set were aggregated to fit into the 
land classes allowed in the AVGWLF model (see Table 91). 
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Table 9-1.  Rectified 2005 Land Cover Data Aggregated for AVGWLF 

AVGWLF LAND COVER 

CLASSIFICATION 

RECTIFIED 2005 LAND COVER 

CLASSIFICATION 

Cultivated Crops Cultivated Crops 

Hay/Pasture 
Hay/Pasture 

Grasslands 

Forest 

Deciduous Forest 

Coniferous Forest 

Mixed Forest 

Scrub/Shrub 

Wetland 

Palustrine Emergent Wetland 

Palustrine Wooded Wetland 

Palustrine Scrub/Shrub Wetland 

Palustrine Aquatic bed 

Unconsolidated Shore 

High-Intensity Development 
High-Intensity Development 

Medium-Intensity Development 

Low-Intensity Development 
Low-Intensity Development 

Developed, Open Space 

Transitional Bare Land 

Water Open Water 

 

 
 
Other modifications to the run were as follows: 

1. A stream layer with unpaved roads was incorporated into the model, permitting estimation of 
runoff derived from road erosion; 

2. BMPs were added based on information provided by Chautauqua County. BMPs were 
included for the Ball Creek, Bemus Creek, Dewittville Creek, Goose Creek, and Maple Springs 
Creek subwatersheds. These BMPs were provided for relatively large farms, and it is likely 
that there are other BMPs used on smaller farms which were not included. 

3. Reduction of stream transport (i.e., nutrients, sediment) due to retention in wetlands was 
included for several subwatersheds (Big Inlet, Little Inlet, and Mud Creek subwatersheds). 

4. The concentration of phosphorus in groundwater (all assumed to be dissolved) was reduced 
from 0.046 mg/l to 0.02 mg/l.  In the SOL measurements in 1993 and 1994, minimum total 
phosphorus for the different creeks ranged from 0.004 to 0.025 mg/l (average 0.011 mg/l). 
At base flows, stream concentrations of total phosphorus should be similar to those in 
shallow groundwater, with possible increases in concentrations from some sources (e.g., 
from septic systems or livestock grazing in the stream) and from any particulate phosphorus 
sources. The groundwater concentrations could also be reduced by uptake of phosphorus by 
periphyton (attached algae) and other plants in the stream. There have been a number of 
studies of the relationships between phosphorus in soils and groundwater and current and 
past land uses (e.g., G. and H. Flores-Lopez 2009, Young and Briggs 2008). These studies have 
found variation in groundwater concentrations with depth and soil type as well as past and 
present land uses. The studies also indicate that shallow groundwater may be a significant 
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source of phosphorus in streams. The groundwater concentration used in the model is within 
the range of observed concentrations. The SOL report used the same value, 0.02 mg/l for 
estimates of groundwater loading (in the SOL report, groundwater loads were treated as 
deeper groundwater which would be a direct source of the lake, rather than shallow 
groundwater which enters tributaries and forms part of the tributary load, as in AVGWLF). 

5. No point source data were explicitly included in the model. Estimates of point source inputs 
were compared with estimated inputs from the AVGWLF model. The three main point 
sources are from the North Chautauqua Lake Sewer District (NCLSC), the Chautauqua Utility 
District (CUD), and the South and Center Chautauqua Lake Sewer District (SCCLSD) 
wastewater treatment plants. The outfall of the NCLSC plant is in Chautauqua Lake close to 
Mayville Park  The outfall for the CUD is in Chautauqua Lake near its plant. The outfall of the 
SCCLSD plant is on the Chadakoin River near the outlet of the lake. Some of this effluent is 
thought to enter the south basin at times of high lake level when the outlet is backed up. The 
SOL report estimated an annual phosphorus loading of 2700 kg/year, based on about 1500 
kg/yr from the NCLSD, 780 kg/yr from the CUD, 290 kg/yr from the SCCLSD (as an estimated 
5 percent backup of total effluent load into the lake from Chadakoin River), and about 140 
kg/yr from a number of small, private sources (each estimated at 1 to 57 kg/yr for various 
sites). The NYSDEC estimated 2800 kg/year for the main wastewater treatment plants and an 
additional input of 510 kg/year of phosphorus into the lake from the SCCLSD, based on 5 
percent of the total effluent. Thus, estimates of total sewage inputs to the lake are 2700 kg/yr 
from the SOL and about 3300 kg/yr from NYSDEC estimates.  

6. Direct deposition of phosphorus may occur through wet atmospheric deposition (i.e., with 
precipitation) or dry atmospheric deposition (i.e., fine particulate matter). Unlike 
atmospheric sources of nitrogen, atmospheric sources of phosphorus are generally 
considered to be local and can include dust from agricultural, urban or other areas (D) and 
organic fragments (e.g., leaf and insect parts) from various land covers (F). As a result, rates 
of atmospheric deposition are expected to vary spatially. Furthermore, measurement of wet 
and dry deposition is difficult, so that accurate, locally relevant estimates are difficult to 
obtain. The SOL report estimated an atmospheric input of 7200 kg/yr of phosphorus to the 
lake. These were based on average concentrations in precipitation multiplied by the volume 
of precipitation and thus represent only wet deposition. However, other literature values 
suggest much lower rates. For example, using literature rates of deposition/m2/yr and the 
surface area of the lake yields estimates of 112 kg/yr wet deposition (from NJ data A), 780 
kg/yr dry deposition (from FL data, B), 570 kg/yr total deposition (Alberta, C), 860 kg/yr 
deposition (Wisconsin, D), 110 kg/yr total deposition (Long Island Sound, E). Studies of lake 
deposition(Cole, et al. 1990 F) found decreasing rates of deposition with increasing distance 
from shore, so that the shape of Chautauqua Lake could lead to relatively higher rates than 
less elongate lakes.  

7. The SOL estimated atmospheric deposition to the drainage as a lake input. However, it is very 
uncertain how much of these drainage inputs reach the lake. The SOL estimates of 
atmospheric inputs of TP to the drainage far exceeded transport estimates from tributary 
flow and concentration data, suggesting that much of these atmospheric inputs do not reach 
tributaries. Major issues with fate of atmospheric deposition are: 

o Deposition estimates are of gross deposition and do not consider export of TP 
through dust, organic material, etc. To the extent that much of atmospheric TP 
deposition derives from local sources, atmospheric deposition to the watershed may 
largely represent internal cycling and exchange with adjacent watersheds, so that 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 351

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

there may be little or no net change in the pool of TP in watershed soils and 
vegetation. 

o The fate of any net deposition of TP is not known. TP may be retained by soil or 
incorporated into vegetation. 

o The AVGWLF model is based on estimates of TP concentrations in runoff, eroded 
sediment and groundwater derived from regional studies. Contributions of 
atmospheric deposition to soil and vegetation would be reflected in these estimates, 
so that treating atmospheric deposition as a distinct source would be double-
counting. 

o As noted above, there is great uncertainty in rates of atmospheric deposition of 
phosphorus. 

As a result of these concerns, atmospheric deposition to the watershed is not considered in 
modeling of tributary loads or comparison of various sources. 

 
 

9.5 Model Estimates Using Rectified 2005 Land Cover Data - Results 
 
Total Sources to Lake from Subwatersheds  

The total of loadings from different subwatersheds (Tables 9-2 to 9-7 at the end of this section) 
suggests that shallow groundwater contributed about half of the total modeled amount (i.e., without 
point sources or direct atmospheric inputs). The remaining estimated inputs were principally from 
cropland (about 20 percent of total), hay/pasture (about 13 percent and development (about 12 
percent The total inputs from developed lands (cropland, hay/pasture, high- and low-intensity 
development, bare land, and septic systems) are about 3300 kg/yr, which is approximately the same 
as estimated point source inputs from wastewater treatment plants. The total inputs modeled by 
AVGWLF (i.e., without point sources or atmospheric deposition) are about the same as the SOL 
estimate of direct atmospheric deposition to the lake, but much greater than atmospheric inputs to 
the lake derived from other sources. 
 
As noted above, the estimated loadings are directly controlled by input parameters for phosphorus 
concentrations in groundwater and runoff from different land covers. For example, the groundwater 
and hay/pasture concentration parameters were decreased from the default in this analysis, so that 
groundwater and hay/pasture contributions would be even higher using default parameters. 
Although forest was estimated to contribute only 1 percent of the total contribution (including 
groundwater, excluding point sources and atmospheric deposition), the true amount may be greater, 
since much forest in the watershed is secondary forest on former agricultural lands which may 
contribute more phosphorus than more mature forests. The nutrient contribution from stream bank 
erosion is estimated to be small. However, this may be an underestimate, since the model may not 
adequately account for erosion along high, steep banks, as occurs in a number of places in the 
Chautauqua Lake watershed. If soil phosphorus concentrations are elevated from historical 
agricultural use, the modeled concentration in eroded sediment may also be low, further 
underestimating the contribution from stream bank erosion. 
 
Loadings from Different Subwatersheds  

Total estimated loads from subwatersheds (Tables 7.4-2 to 7.4-7 at the end of this section) are highly 
correlated with subwatershed area (i.e., the variability among subwatershed area is much greater 
than the estimated variability in loading per unit area). This is consistent with results of 
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measurements from the SOL study (see above). Therefore, comparison of loads/area are more 
informative. Estimated TP loading per 100 ha varied from about 15 to 17 kg/yr (Goose,  Prendergast, 
Ball, Bemus and Clear Creeks) to 31 kg/year (Unnamed tributary). Mud Creek had the next highest 
estimated load (24 kg/yr/100ha), estimates of 19 to 22 kg/yr/100 ha for the remaining 
subwatersheds (Big Inlet, Dewittville Creek, Dutch Hollow Creek, Little Inlet, Maple Springs, North 
Periphery and South Periphery). The high estimated loading in the watershed of the Unnamed 
tributary resulted from both high proportions of agricultural land and high loadings per ha of 
cropland and hay/pasture. This result suggests that the low proportion of forest in the Unnamed 
subwatershed results in agriculture use of relatively erodible areas. The Big Inlet subwatershed was 
also estimated to have relatively high proportion of cropland and high loadings/ha of cropland. Big 
Inlet, Dutch Hollow, Maple Springs and Mud Creek had relatively high estimated loading from 
hay/pasture relative to total subwatershed area. All of these except The estimated inputs from 
developed land relative to total subwatershed area were highest in the more developed 
subwatersheds (North Periphery, South Periphery, Little Inlet and Mud Creek), since there was 
relatively little variation among subwatersheds  in the estimated amounts of loading from each ha of 
developed land. The estimated amount of streambank erosion per subwatershed area was highest in 
Goose Creek, with relatively high values in Prendergast and the South Periphery. Contributions from 
groundwater are correlated with subwatershed area, since there was relatively little variation among 
estimates of groundwater inputs per subwatershed area. 
 
9.6 Implications for Prioritization of Management and Restoration Activities 
 
The estimates of phosphorus loads from different sources and subwatersheds provide a basis for 
prioritizing different kinds of activities in the watershed to reduce nutrient problems in the lake. 
Several aspects of model results need to be considered in using these results: 

 Cropland.  The model estimates of TP loading from cropland per hectare of cropland are 
relatively high 0.55 kg/ha/yr); combined with moderate area of cropland, cropland is 
estimated to be the largest overall source of surface TP to the lake. The model estimates are 
based on recent estimates of actual cropland and incorporate major BMPs on large farms. 
Therefore, these provide good estimates of agricultural runoff, as affected by location of 
farms and BMPs. Major uncertainties concern use of BMPs on smaller farms and on basic 
parameters for phosphorus content of cropland soils. Uncertainties in the latter affects the 
estimate of the relative importance of cropland runoff to total TP loading but do not affect 
comparisons of cropland loads among subwatersheds. 

 Hay/pasture. Hay/pasture is estimated to have relatively low output of TP per hecate (0.11 
kg/ha/hr); combined with relatively high area of hay/pasture, hay/pasture is estimated to be 
asignificant contributor to TP loads to the lake. The model estimates include runoff from 
active hay fields and pasture as well as from abandoned agricultural land with a grass or 
herbaceous cover. As noted above, model parameters were adjusted to reflect expected lower 
concentration of TP in runoff from the abandoned agricultural land than in active hay fields 
and pastures. The model incorporates BMPs on large farms. There was not enough available 
information to incorporate BMPs on smaller farms. Major uncertainties in the hay/pasture 
estimates are linked to livestock and manure management. While the model can incorporate 
detailed information on numbers of different livestock species, the proportion of manure 
which is applied to fields, and manure application schedules, there was not enough data to 
allow incorporation of these details. 

 Stream bank erosion. The model estimates small loads of TP resulting from stream bank 
erosion. However, the model uses a fairly general submodel to estimate stream bank erosion, 
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so that many site-specific conditions which affect erosion may not be accounted for. The 
Chautauqua Lake watershed has many areas with active erosion, many with erosion on high, 
steep unvegetated banks. Therefore, it is likely that the relative importance of stream bank 
erosion to TP loading is under-estimated. The prioritization process included separate 
metrics of stream bank erosion problems in the subwatersheds, so that management of 
stream bank erosion is maintained as a priority for prioritization and management 
recommendations. 

 Forest. Forest is estimated to have very low output of TP per hectare of forest (0.004 
kg/ha/yr). Even with the large area of forest in the drainage, inputs of TP from forests are 
estimated to be small. While forests are one of the dominant land covers, forests typically 
have low rates of erosion and low concentrations of TP in runoff. However, inputs from forest 
may be under-estimated because of the successional history of most forest land in the 
Chautauqua Lake watershed. Most forests are relatively young regrowth on former 
agricultural lands. Soils in former agricultural lands may supply much higher rates of TP than 
mature forests (I). 

 Developed land. High-Intensity development and low-intensity development are estimated to 
have relatively high outputs of TP per hectare of developed land (0.88 and 0.37 kg/ha/yr, 
respectively). There is low area of high-intensity development and moderate area of low-
intensity development in the drainage As a result, estimated total loads of TP from developed 
area are relatively high, although lower than loads from cropland and hay/pasture. For high-
intensity development, AVGWLF estimates particulate export from runoff. No dissolved 
outputs are modeled. However, urban runoff may contain dissolved phosphorus as well as 
particulate (J), so that exports of TP from high-intensity development may be under-
estimated in the model. 

 Bare areas and unpaved roads. Various types of bare land are included in the transitional land 
category. The majority of the transitional land in the watershed is unpaved roads (about 97 
km with an average width of 3.9 m), with a small amount of quarry. The estimated export of 
TP from these areas per hectare is 1.1 kg/ha/yr, which is the highest export from any land 
use category.  
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Table 9-2.  AVGWLF Total Nitrogen Loadings by Subwatershed and Source for the Chautauqua Lake Watershed 

 

Subwatershed Acres 

Total N Sources 

Total N Loads  
(kg/year) Croplands 

(kg/year) 
Hay/Pasture 

(kg/year) 

High Intensity 
Development 

(kg/year) 

Low Intensity 
Development 

(kg/year) 

Groundwater 
(kg/year) 

Septic       
(kg/year) 

Streambank 
(kg/year) 

Transition 
(kg/year) 

Forest       
(kg/year) 

Wetlands       
(kg/year) 

Ball Creek 6,306 632.6 303.6 48.6 190.0 15,077.0 0.0 0.7 6.3 49.3 14.4 16,322.5 

Bemus Creek 7,925 482.0 659.5 48.6 127.4 14,567.8 55.7 1.3 8.0 239.3 20.3 16,209.9 

Big Inlet 7,101 1,578.8 822.8 24.7 130.1 12,719.9 48.3 0.8 11.5 138.1 147.2 15,622.1 

Clear Creek 2,556 68.7 255.6 0.0 20.8 4,038.9 18.6 0.1 0.0 80.9 1.3 4,484.9 

Dewittville Creek 9,357 916.7 880.9 0.0 80.7 20,719.0 72.2 1.3 7.8 263.7 20.3 22,962.6 

Dutch Hollow Creek 4,073 345.8 507.9 49.5 176.9 9,218.0 25.8 0.4 8.2 107.4 6.7 10,446.5 

Goose Creek 19,047 1,498.8 626.7 132.0 306.3 40,456.2 18.5 4.2 141.8 166.4 38.3 43,389.1 

Little Inlet 1,269 39.3 87.6 140.2 57.2 2,277.9 11.3 0.1 8.2 34.2 17.1 2,673.0 

Maple Springs Creek 3,110 259.1 336.4 7.0 69.3 7,543.8 19.6 0.2 6.9 85.3 2.7 8,330.2 

Mud Creek 3,128 441.8 391.0 173.1 163.9 8,036.0 24.1 0.4 8.2 68.0 11.7 9,318.2 

North Basin Periphery 7,848 186.2 278.9 329.8 804.9 14,694.6 48.6 0.9 11.8 60.9 16.5 16,433.1 

Prendergast Creek 14,697 1,118.1 559.6 7.0 266.1 26,389.1 66.3 2.9 18.9 137.2 16.8 28,581.7 

South Basin Periphery 13,442 518.7 310.2 1,409.8 1,313.9 19,568.5 44.5 4.0 50.6 97.3 30.3 23,347.7 

Unnamed Stream 2,013 656.4 273.1 27.8 69.3 5,739.9 5.6 0.1 7.8 39.9 3.3 6,823.2 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 8,742.9 6,293.7 2,397.9 3,776.9 201,046.3 459.2 17.4 296.0 1,567.7 346.7 224,944.6 
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Table 9-3.  AVGWLF Total Nitrogen Loadings per Acre by Subwatershed and Source for the Chautauqua Lake Watershed 

 

Subwatershed Acres 

Total N Sources 

Total N Loads 
per Acre 

(kg/acre/year) 
Croplands 

(kg/acre/year) 
Hay/Pasture 

(kg/acre/year) 

High Intensity 
Development 
(kg/acre/year) 

Low Intensity 
Development 
(kg/acre/year) 

Groundwater 
(kg/acre/year) 

Septic       
(kg/acre/year) 

Streambank 
(kg/stream 
mile/year) 

Transition 
(kg/acre/year) 

Forest       
(kg/acre/year) 

Wetlands       
(kg/acre/year) 

Ball Creek 6,306 1.13 0.17 2.81 0.90 -- -- 0.04 2.55 0.01 0.07 2.60 

Bemus Creek 7,925 1.59 0.46 2.81 0.90 -- -- 0.05 3.25 0.04 0.13 2.07 

Big Inlet 7,101 1.80 0.48 3.34 1.05 -- -- 0.04 4.67 0.04 0.14 2.21 

Clear Creek 2,556 1.74 0.48 0.00 1.05 -- -- 0.02 0.00 0.04 0.14 1.77 

Dewittville Creek 9,357 1.16 0.46 0.00 1.05 -- -- 0.04 3.15 0.04 0.13 2.47 

Dutch Hollow Creek 4,073 1.77 0.49 3.34 1.05 -- -- 0.04 0.17 0.04 0.13 2.55 

Goose Creek 19,047 1.07 0.16 2.81 0.90 -- -- 0.07 57.39 0.01 0.07 2.29 

Little Inlet 1,269 1.59 0.45 3.34 1.05 -- -- 0.03 3.30 0.04 0.14 2.13 

Maple Springs Creek 3,110 1.75 0.41 2.81 0.90 -- -- 0.03 2.79 0.04 0.14 2.70 

Mud Creek 3,128 1.70 0.47 3.34 1.05 -- -- 0.04 1.65 0.04 0.07 3.01 

North Basin Periphery 7,848 1.06 0.20 3.34 0.90 -- -- 0.14 1.60 0.01 0.07 2.35 

Prendergast Creek 14,697 1.07 0.17 2.81 0.90 -- -- 0.06 1.09 0.01 0.07 1.95 

South Basin Periphery 13,442 1.15 0.18 3.34 1.05 -- -- 0.14 20.47 0.01 0.07 2.07 

Unnamed Stream 2,013 1.95 0.47 2.81 0.90 -- -- 0.02 0.08 0.04 0.07 3.26 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 1.32 0.30 3.27 0.98 -- -- 0.02 1.02 0.03 0.10 2.28 
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Table 9-4.  AVGWLF Total Phosphorous Loadings by Subwatershed and Source for the Chautauqua Lake Watershed 

 

Subwatershed Acres 

Total P Sources 

Total P Loads 
(kg/year) Croplands 

(kg/year) 
Hay/Pasture 

(kg/year) 

High Intensity 
Development 

(kg/year) 

Low Intensity 
Development 

(kg/year) 

Groundwater 
(kg/year) 

Septic       
(kg/year) 

Streambank 
(kg/year) 

Transition 
(kg/year) 

Forest       
(kg/year) 

Wetlands       
(kg/year) 

Ball Creek 6,306 115.2 52.9 5.3 27.6 224.2 0.0 0.3 1.1 4.3 0.5 431.4 

Bemus Creek 7,925 67.9 90.4 5.3 18.5 328.0 7.7 0.6 1.1 11.1 0.7 531.2 

Big Inlet 7,101 269.8 121.7 2.7 18.9 193.3 6.8 0.4 2.2 7.4 5.7 628.8 

Clear Creek 2,556 10.0 33.8 0.0 3.0 110.7 2.6 0.1 0.0 3.9 0.1 164.1 

Dewittville Creek 9,357 157.8 119.3 0.0 11.7 398.8 10.2 0.6 1.1 12.4 0.7 712.7 

Dutch Hollow Creek 4,073 55.0 72.4 5.4 25.7 172.3 3.4 0.2 1.2 5.3 0.2 341.1 

Goose Creek 19,047 249.6 95.6 14.4 44.6 726.6 1.7 1.8 24.3 11.5 1.4 1,171.4 

Little Inlet 1,269 5.6 11.5 15.3 8.3 50.3 1.7 0.0 1.1 1.7 0.6 96.1 

Maple Springs Creek 3,110 41.6 54.7 0.8 10.1 124.2 2.6 0.1 1.2 4.4 0.1 239.6 

Mud Creek 3,128 70.3 55.0 18.9 23.8 128.0 3.4 0.2 1.2 3.5 0.4 304.6 

North Basin Periphery 7,848 30.2 45.5 35.9 117.1 312.0 6.8 0.4 1.8 5.1 0.6 555.3 

Prendergast Creek 14,697 183.4 83.8 0.8 38.7 546.9 9.4 1.3 3.0 10.8 0.6 878.6 

South Basin Periphery 13,442 84.5 45.6 153.5 191.1 408.1 5.1 1.8 8.2 7.3 1.1 906.3 

Unnamed Stream 2,013 122.5 40.8 3.0 10.1 69.5 0.9 0.1 1.6 2.2 0.1 250.8 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 1,463.3 922.9 261.2 549.4 3,792.9 62.2 7.7 48.9 90.8 12.9 7,212.1 
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Table 9-5.  AVGWLF Total Phosphorous Loadings per Acre by Subwatershed and Source for the Chautauqua Lake Watershed 

 

Subwatershed Acres 

Total P Sources 

Total P Loads 
per Acre 

(kg/acre/year) 
Croplands 

(kg/acre/year) 
Hay/Pasture 

(kg/acre/year) 

High Intensity 
Development 
(kg/acre/year) 

Low Intensity 
Development 
(kg/acre/year) 

Groundwater 
(kg/acre/year) 

Septic       
(kg/acre/year) 

Streambank 
(kg/stream 
mile/year) 

Transition 
(kg/acre/year) 

Forest       
(kg/acre/year) 

Wetlands       
(kg/acre/year) 

Ball Creek 6,306 0.21 0.03 0.31 0.13 -- -- 0.02 0.44 0.00 0.00 0.07 

Bemus Creek 7,925 0.22 0.06 0.31 0.13 -- -- 0.02 0.43 0.00 0.00 0.07 

Big Inlet 7,101 0.31 0.07 0.36 0.15 -- -- 0.02 0.87 0.00 0.01 0.09 

Clear Creek 2,556 0.25 0.06 0.00 0.15 -- -- 0.01 0.00 0.00 0.00 0.00 

Dewittville Creek 9,357 0.20 0.06 0.00 0.15 -- -- 0.02 0.00 0.00 0.00 0.00 

Dutch Hollow Creek 4,073 0.28 0.07 0.36 0.15 -- -- 0.02 0.02 0.00 0.00 0.08 

Goose Creek 19,047 0.18 0.02 0.31 0.13 -- -- 0.03 9.83 0.00 0.00 0.06 

Little Inlet 1,269 0.23 0.06 0.36 0.15 -- -- 0.01 0.45 0.00 0.00 0.08 

Maple Springs Creek 3,110 0.28 0.07 0.31 0.13 -- -- 0.01 0.48 0.00 0.00 0.08 

Mud Creek 3,128 0.27 0.07 0.36 0.15 -- -- 0.02 0.24 0.00 0.00 0.10 

North Basin Periphery 7,848 0.17 0.03 0.36 0.13 -- -- 0.06 0.24 0.00 0.00 0.08 

Prendergast Creek 14,697 0.18 0.03 0.31 0.13 -- -- 0.02 0.17 0.00 0.00 0.06 

South Basin Periphery 13,442 0.19 0.03 0.36 0.15 -- -- 0.06 3.33 0.00 0.00 0.08 

Unnamed Stream 2,013 0.36 0.07 0.31 0.13 -- -- 0.01 0.02 0.00 0.00 0.12 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 0.22 0.04 0.36 0.14 -- -- 0.03 0.24 0.00 0.00 0.07 
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Table 9-6.  AVGWLF Total Sediment Loadings by Subwatershed and Source for the Chautauqua Lake Watershed 

 

Subwatershed Acres 

Total Sediment Sources 

Total Sediment 
Loads      

(kg/year) 
Croplands 
(kg/year) 

Hay/Pasture 
(kg/year) 

High Intensity 
Development 

(kg/year) 

Low Intensity 
Development 

(kg/year) 

Streambank 
(kg/year) 

Transition 
(kg/year) 

Forest       
(kg/year) 

Wetlands       
(kg/year) 

Ball Creek 6,306 85,760.0 31,600.0 180.0 3,600.0 14,302.7 1,040.0 3,710.0 120.00 140,312.7 

Bemus Creek 7,925 36,480.0 30,320.0 180.0 1,500.0 24,944.2 1,000.0 5,710.0 90.00 100,224.2 

Big Inlet 7,101 167,880.0 39,270.0 150.0 2,820.0 16,494.0 2,170.0 4,100.0 1,420.00 234,304.0 

Clear Creek 2,556 6,740.0 11,510.0 0.0 230.0 2,412.2 0.0 2,300.0 10.00 23,202.2 

Dewittville Creek 9,357 101,520.0 31,470.0 0.0 1,370.0 25,882.3 920.0 6,210.0 90.00 167,462.3 

Dutch Hollow Creek 4,073 35,510.0 25,640.0 180.0 4,300.0 8,863.4 1,050.0 2,870.0 30.00 78,443.4 

Goose Creek 19,047 188,930.0 48,200.0 400.0 4,290.0 83,523.4 26,080.0 9,350.0 250.00 361,023.4 

Little Inlet 1,269 3,000.0 2,710.0 510.0 840.0 2,002.2 1,050.0 960.0 100.00 11,172.2 

Maple Springs Creek 3,110 26,780.0 21,940.0 30.0 1,120.0 3,673.6 1,240.0 2,510.0 10.00 57,303.6 

Mud Creek 3,128 41,270.0 15,220.0 930.0 3,300.0 7,664.3 1,050.0 1,850.0 110.00 71,394.3 

North Basin Periphery 7,848 22,930.0 33,180.0 1,100.0 24,280.0 17,695.1 1,820.0 4,880.0 140.00 106,025.1 

Prendergast Creek 14,697 140,670.0 46,940.0 20.0 4,030.0 58,645.2 3,130.0 9,870.0 120.00 263,425.2 

South Basin Periphery 13,442 72,590.0 27,800.0 6,520.0 21,190.0 80,171.8 9,440.0 6,790.0 300.00 224,801.8 

Unnamed Stream 2,013 81,520.0 11,560.0 150.0 1,320.0 2,396.4 1,550.0 1,160.0 40.00 99,696.4 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 1,011,580.0 377,360.0 10,350.0 74,190.0 348,670.9 51,540.0 62,270.0 2,830.0 1,938,790.9 
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Table 9-7.  AVGWLF Total Sediment Loadings per Acre by Subwatershed and Source for the Chautauqua Lake Watershed 

 

Subwatershed Acres 

Total Sediment Sources 

Total Sediment 
Loads per Acre 
(kg/acre/year) 

Croplands 
(kg/year) 

Hay/Pasture 
(kg/year) 

High Intensity 
Development 

(kg/year) 

Low Intensity 
Development 

(kg/year) 

Streambank 
(kg/year) 

Transition 
(kg/year) 

Forest       
(kg/year) 

Wetlands       
(kg/year) 

Ball Creek 6,306 152.9 17.5 10.4 17.1 818.1 420.9 1.06 0.61 22.3 

Bemus Creek 7,925 120.0 21.0 10.4 10.6 908.9 404.7 0.99 0.60 12.8 

Big Inlet 7,101 191.4 23.0 20.2 22.8 757.1 878.2 1.25 1.32 33.1 

Clear Creek 2,556 170.5 21.5 0.0 11.6 381.4 0.0 1.19 1.01 9.2 

Dewittville Creek 9,357 128.4 16.5 0.0 17.9 845.8 372.3 0.97 0.60 18.0 

Dutch Hollow Creek 4,073 181.9 24.5 12.1 25.6 860.6 21.2 1.11 0.61 19.1 

Goose Creek 19,047 134.6 12.1 8.5 12.7 1,372.9 10,554.2 0.74 0.47 19.1 

Little Inlet 1,269 121.4 14.1 12.1 15.5 571.7 424.9 1.18 0.79 8.9 

Maple Springs Creek 3,110 180.6 27.0 12.1 14.6 552.0 501.8 1.24 0.51 18.6 

Mud Creek 3,128 159.1 18.2 17.9 21.2 898.8 212.5 1.14 0.68 23.1 

North Basin Periphery 7,848 130.7 24.2 11.1 27.3 2,744.3 245.5 1.15 0.62 15.2 

Prendergast Creek 14,697 135.2 14.6 8.1 13.7 1,110.0 181.0 1.00 0.52 18.0 

South Basin Periphery 13,442 161.4 16.0 15.4 17.0 2,828.6 3,820.2 0.97 0.72 19.9 

Unnamed Stream 2,013 242.6 20.0 15.2 17.2 492.4 15.3 1.22 0.90 47.6 

CHAUTAUQUA LAKE 
WATERSHED 

101,872 153.2 17.8 14.1 19.2 1,219.3 254.4 0.99 0.83 19.7 
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10 County, State and Federal Agencies and Programs 
 
This section identifies and describes the existing roles, responsibilities and effectiveness of County, 
state and federal agencies, regulations, and programs as they affect point and nonpoint source 
pollution in the Chautauqua Lake watershed, including stormwater management, wetlands, stream 
corridor and habitat protection and restoration, and watershed hydrology. 
 

10.1 County Programs 
 
The following section summarizes the Chautauqua County programs that address water quality, 
including: 
 

 Chautauqua County Soil and Water Conservation District 
 Chautauqua County Water Quality Coordinating Committee  
 Chautauqua County Environmental Management Council 
 Chautauqua County Local Law for Phosphorus-Containing Lawn Fertilizers 

 
CHAUTAUQUA COUNTY SOIL AND WATER CONSERVATION DISTRICT 

In the early 1930s, along with the Great Depression, came an equally unparalleled agricultural and 
ecological disaster known as the Dust Bowl.  Huge black dust storms that stretched across the nation 
blotted out the sun and swallowed the countryside. On Capitol Hill, while testifying about soil erosion 
problems, soil scientist Hugh Hammond Bennett drew back the curtains to reveal a sky blackened by 
dust. Congress immediately declared soil and water conservation a national policy and priority. 
 
NYS Soil and Water Conservation Districts Law established the NYS Soil and Water Conservation 
Committee, and created County Soil and Water Conservation Districts. The first NY Soil and Water 
Conservation District was established on July 31, 1940 in Schoharie County.  On December 7, 1944 
the Chautauqua County Board of Supervisors passed a resolution to form a Soil and Water 
Conservation District in this county.  Today, the conservation district is funded through county 
appropriations; sales of conservation shrubs, trees and supplies, fees for services offered and rental 
equipment used; grants and state funds.  The conservation district coordinates the services of 
federal, state and local conservation organizations to work on local environmental projects. The 
district coordinates funding, help obtain necessary environmental permits and make sure regulations 
are met.  The conservation district provides technical assistance to control and prevent water 
pollution from non-point sources, such as construction, agriculture, forestry and stormwater runoff 
from urban and other areas.  Environmental education is also a large part of the workload, from 
school children to municipal officials.  
 
The soil & water conservation district is very involved in the Agricultural Environmental 
Management (AEM) initiative.  The AEM program coordinates partnerships among existing 
agricultural and environmental conservation programs to reduce agricultural water pollution.  AEM 
helps farmers:  assess environmental concerns associated with their farming operations; implement 
environmental practices to address identified concerns; and understand and comply with state and 
federal environmental regulations.  Agricultural Environmental Management uses a tiered approach 
which helps farmers with priority environmental farm plans.  The conservation district has access to 
the NYS Agricultural Non-Point Source Abatement and Control Program, which is funded through the 
NYS Environmental Protection Fund and the Clean Water/Clean Air Bond Act.  This program 
provides cost sharing, through the competitive grant process, to plan and install practices on farms 
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through contract between the conservation district and individual farmers.  The district also has 
access to a few key federal programs:  Environmental Quality Incentive Program (EQIP) - cost-
sharing for certain farm practices that improve the environment and prevent water pollution, 
Wetlands Conservation Programs, including the Wetlands Reserve Program (WRP) and the Wildlife 
Habitat Incentives Program (WHIP) - a cost-share to improve wildlife habitat.   The Chautauqua 
County Soil & Water Conservation District has received funding from all these programs to assist 
agricultural produces conserve soil and water resources. 
 
CHAUTAUQUA COUNTY WATER QUALITY COORDINATING COMMITTEE 

Since nonpoint source (NPS) water pollution is a landuse issue, and land use decisions are made 
locally, no one level of government or single group of people can solve NPS problems. It takes 
partners working together at federal, state and local levels, including the private and public sectors, 
to tackle these issues. 
 
County Water Quality Coordinating Committees (CWQCCs) were formed across New York State to 
develop and implement County Water Quality Strategies to address NPS issues. Since local 
governments can address land use issues and work with individuals to improve management 
practices, localities are able to make a significant contribution to NPS pollution prevention. As County 
Soil & Water Conservation Districts are authorized by law to implement local programs to reduce 
NPS pollution, they became the focal point for establishing the CWQCCs and are the key to 
implementing the strategies that identify and set local priorities.    
 
Chautauqua County's Water Quality Coordinating Committee is referred to as the Chautauqua County 
Water Quality Task Force (CCWQTF). The following is the mission of the CCWQTF: 
 
The purpose of the CCWQTF shall be to develop and implement the Chautauqua County Water 
Quality Strategy. This Strategy shall identify goals and objectives to reduce non-point source 
pollution impacts on county waterways, including but not limited to: recommending best 
management practices to be used in areas of construction, agriculture, road maintenance, forestry 
and residences to ensure water quality; and to support decision makers (local governments) with 
educational resources and expertise to better protect water resources within their localities. The 
Strategy shall be reviewed and updated periodically as needed.  
 
The CCWQTF includes representation from the following groups – Bear Lake Association, Cassadaga 
Lakes Association, Chautauqua County Dept. of Health - Division of  Environmental Health Services, 
Chautauqua County Dept. of Planning, Chautauqua County Dept. of Public Facilities, Chautauqua 
County Environmental Management Council, Chautauqua County Soil & Water Conservation District, 
Chautauqua County Town Highway Superintendent's Association, Chautauqua County Watershed 
Coordinator, Chautauqua Lake Association, Chautauqua Region Professional Wastewater Operator's 
Association, Chautauqua Watershed Conservancy, Chautauqua Waterworks Association, Conewango 
Creek Watershed Association, Cornell Cooperative Extension – Chautauqua County, Findley Lake 
Watershed Foundation, Jamestown Community College, NYS Dept. of Environmental Conservation, 
Ohio River Valley Water Sanitation Commission, Seneca Trail RC&D, Southern Tier West Regional 
Planning & Development Board, SUNY Fredonia, and The Nature Conservancy. 
 
CHAUTAUQUA COUNTY ENVIRONMENTAL MANAGEMENT COUNCIL 

Environmental Management Councils (EMCs) are voluntary advisory boards appointed by their 
county governments throughout New York. Their mission is two-fold: 
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1. To advise county governments; and  

2. To provide a liaison between the community and the county government.  

 
EMCs were established under Article 47 of the New York State Environmental Conservation Law 
passed in 1970. The EMCs strive to affect environmental improvement within the system. EMC 
projects often take the form of studies that provide recommended courses of action for decision-
makers. Topics of study may include, but are not limited to: recycling, solid waste management, 
household hazardous waste, water quality, environmental review, hazardous waste management, 
and natural resource management.   
 
Article 6 of Chautauqua County's Administrative Code establishes an EMC. The EMC is comprised of 
nine citizen members appointed by the County Executive subject to confirmation by the County 
Legislature. The EMC is staffed by the Department of Planning and Economic development. 
 
CHAUTAUQUA COUNTY LOCAL LAW FOR PHOSPHOROUS-CONTAINING LAWN FERTILIZERS 

The use of lawn fertilizers represents a controllable nonpoint source of phosphorus for Chautauqua 
Lake. Significant nutrient loading can result from over-application of lawn fertilizers in urban and 
suburban areas. Turf grasses are typically limited in growth by nitrogen and/or potassium and need 
only small amounts of phosphorus. Additional phosphorus added to the soil can end up leaching out 
and enter into ground and/or surface waters.  Limiting the amount of fertilizer applied to the 
minimum quantity needed for optimum plant growth minimizes the potential for surface or 
groundwater contamination.  
 
In September of 2009, the County Legislature passed a local law that restricts the sale of phosphorus-
containing lawn fertilizers in Chautauqua County.  This law, which will go into effect in 2011, 
restricts the sale and use of lawn fertilizers containing phosphorus unless a soil test demonstrates 
that phosphorus is deficient.  Agricultural application, new lawns, flower and vegetable gardens, 
trees and shrubs, and nurseries and green houses are exempt from this law. It must be noted that the 
effectiveness of a fertilizer management program depends upon cumulative efforts within the 
watershed. This means that an aggressive educational/public outreach program will be required to 
implement this as well as other nonstructural BMPs. 
 
10.2 State Agencies and Regulations 
 
The following section summarizes the New York State agencies with water resource regulatory 
authority affecting point and nonpoint source pollution.  The following agencies, and their associated 
programs, have been included in the assessment: 
 

 Department of State 
 Department of Environmental Conservation 
 Department of Agriculture and Markets 
 Department of Health  
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DEPARTMENT OF STATE (NYSDOS) 

Established as the Office of the Secretary of State in 1778, the New York State Department of State 
(NYSDOS) has been historically known as the “Keeper of Records”, while also overseeing a wide 
range of additional functions and evolving programs including professional licensure, training and 
technical assistance to local governments, and providing financial assistance to help New York’s 
communities become better places to live, work and visit. 1   
 
The Division of Coastal Resources is one of five divisions within the Office of Local Government 
Services and has the greatest level of involvement associated with water resource issues.  The 
Division is focused on implementing and overseeing a wide variety of programs aimed at revitalizing, 
promoting, and protecting New York’s communities and waterfronts.  The Division of Coastal 
Resources is responsible for assisting local communities with Local Waterfront Revitalization 
Programs, expanding public waterfront access, reinvigorating urban waterfronts, restoring habitats, 
and strengthening local economies. 2   
 
In terms of funding, the Division of Coastal Resources provides grants and financial assistance for 
waterfront planning and implementation projects through the Environmental Protection Fund Local 
Waterfront Revitalization Program, The Clean Water/Clean Air Bond Act, and The Great Lakes 
Coastal Watershed Restoration Program. 3 
 
Specific to watershed protection, the Division of Coastal Resources has developed an “integrated, 
comprehensive approach to watershed planning that relies on sound science and community 
consensus to set a shared vision for the future, identify problems, find solutions, and create an action 
strategy to make a difference”. 4  This approach results in the development of intermunicipal 
watershed plans that provide a flexible framework for managing both water quality and quantity, 
while also balancing socioeconomic needs and natural resource protection and preservation. 
 
The NYSDOS is also responsible for processing and filing local laws.  Subsequent to passing a given 
piece of legislation, local municipalities must provide a copy of the legislation to the NYSDOS where it 
is referred to the State Records and Law Bureau to verify compliance with the formal requirement of 
the Municipal Home Rule Law and the rules of the Department of State. 5  If these requirements are 
met, the law is filed and indexed (indices of all local laws are maintained in Albany by the Secretary 
of State).  If, however, the requirements are not met, the State Records and Law Bureau returns the 
law and identifies what needs to be done to make the local law acceptable for filing.  It should be 
noted that counties must publish local laws in their official newspapers as required by County Law, 
Section 214. 6 
 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION (NYSDEC) 

In 1970 the Department of Environmental Conservation (NYSDEC) was established to bring together, 
in a single state agency, all programs directed toward protecting and enhancing the environment. 7, 8 
The NYSDEC consists of 17 divisions which fulfill the functions and regulations established by Title 6 
of New York Codes, Rules and Regulations (6NYCRR), as well as those established by federal law.   
 
The Division of Water is most directly associated with water quality and water quantity issues and is 
responsible for implementing programs and activities associated with protecting and conserving 
water resources throughout New York State. Within the Division of Water there are five bureaus that 
focus on assessment and management, permitting, compliance, resource management, and program 
resources.  Programs and activities range from statewide to area specific and focus on large 
waterbodies and watersheds down to looking at specific contaminant or source problems. 
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The key programs administered by the bureaus which may have an impact on the Chautauqua Lake 
watershed are summarized below: 
 
Unified Watershed Assessments  
The 1998 federal Clean Water Action Plan (CWAP), discussed in greater detail in the Federal 
Regulatory section of this report, committed Section 319 funding to assist states further their water 
quality restoration efforts by requiring each state to prepare a Unified Watershed Assessment 
(UWA).9  As a result of this program, most NYSDEC water quality programs (e.g., monitoring and 
assessment, discharge permitting, stormwater and other nonpoint source controls) are implemented 
on a watershed basis. The CWAP requires that a UWA be prepared for each USGS 8-digit Hydrologic 
Unit Code watershed within a state to determine where additional funding will help achieve "fishable 
and swimmable" waters for all Americans; New York State has 54 such watersheds (the Chautauqua 
Lake watershed is part of the larger 8-digit Conewango Creek watershed).  The UWA is based on a 
combination of expertise, public input, and the evaluation of general watershed factors, natural 
resource factors, and water quality factors.   
 
Water Quality Monitoring, Assessment, and Planning 
The NYSDEC has implemented several programs to monitor the waters of the state, evaluate data and 
information against standards and criteria to assess the quality of these waters, conduct research to 
better define the nature of pollutants, sources and impacts on waters and their uses, and develop 
management strategies to enhance and protect these waters.10   Monitoring, assessment, and 
planning programs include: 
 

• Routine Statewide Monitoring: used to determine the overall quality of waters, trends in 
water quality, and identification of water quality problems and issues. This monitoring effort 
is coordinated through the Rotating Integrated Basin Studies (RIBS) Program and includes 
Stream Biomonitoring, Lake Classification and Inventory, Citizens Statewide Lake Assessment 
Program (CSLAP), and the Groundwater Sampling Program.11  
 

• Water Quality Assessments and Reporting Program: evaluates monitoring results and 
reports on water quality through the Waterbody Inventory/Priority Waterbodies List, the 
New York State Water Quality Report (Section 305(b)) Report, and the Section 303(d) List of 
Impaired Waters.  

 
• The Water Quality Research and Special Projects Program: investigates, through 

sampling investigation and research, other issues and questions bearing on water quality by 
focusing on specific waterbodies, contaminants, pollution sources or trends.  
 

• The Water Quality Standards and Analytical Support Program: provides technical 
support for the Division of Water’s monitoring, assessment and research functions, as well as 
its permitting and compliance efforts. These activities include the development of water 
quality standards and criteria as a basis for controlling pollution and to guide the assessment 
of monitoring results, the management of analytical resources available to the 
division/department, conducting QA/QC reviews to insure data quality of monitoring 
programs and projects, implementation of a health and safety program, and research into 
new analytical technologies, sample collection methods and emerging contaminants.  
 

• The Water Quality Management Program: oversees the development of strategies to 
restore waters that do not support identified uses, reverses identified declining water quality 
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trends, and provides adequate protection to all NYS waters. These activities include 
establishing water quality based permit limits, participation in watershed-specific 
management groups and activities, and coordination of Total Maximum Daily Load (TMDL) 
development and other appropriate strategies to address impaired waters.12    

 
Protection of Waters Regulatory Program 
As set forth in Title 5 of Article 15 of the Environmental Conservation Law, the policy of New York 
State is to preserve and protect its lakes, rivers, streams, and ponds.  To implement this policy, the 
NYSDEC created the Protection of Waters Regulatory Program that established enforcement 
regulations that are compatible with the preservation, protection and enhancement of the present 
and potential values of the water resources; protect the public health and welfare; and are consistent 
with the reasonable economic and social development of the state.  Under this program, the following 
activities require a permit: 
 

 Disturbance of the Bed or Banks of a Protected Stream or Other Watercourse.  
 Construction, Reconstruction or Repair of Dams and Other Impoundment Structures.  
 Construction, Reconstruction or Expansion of Docking and Mooring Facilities.  
 Excavation or Placement of Fill in Navigable Waters and Their Adjacent and Contiguous 

Wetlands.  
 Water Quality Certification for Placing Fill or Undertaking Activities Resulting in a Discharge 

to Waters of the United States. 
 
Public Water Supply Program 
The Public Water Supply Program, established in 1905, is one of the first efforts to “conserve and 
develop the waters of the state for all beneficial uses for the public”.13   Administered by the NYSDEC, 
this program conserves and protects available water supplies by ensuring equitable and wise use by 
those who distribute potable water to the public. Additional legislation in 1989 added water 
conservation to the standards for permit issuance and required each applicant to document the local 
water conservation measures taken and those measures planned for future implementation. 
 
Freshwater Wetlands Act 
The Freshwater Wetlands Act was passed by the NYS Legislature in 1975 to “preserve, protect and 
conserve freshwater wetlands and their benefits, consistent with the general welfare and beneficial 
economic, social and agricultural development of the state”.14  The Division of Fish, Wildlife and 
Marine Resources’ Bureau of Habitat is responsible for setting the direction of the freshwater 
wetlands program, with regional staff implementing most aspects of the program.   
 
The Freshwater Wetlands Act identifies wetlands based on vegetation, while hydric soils and wetland 
hydrology provide additional information that should be used to assist in documenting the presence 
of a wetland and the location of its boundary.15   For an identified wetland to be protected under the 
Freshwater Wetlands Act, it must be at least 12.4 acres in size; wetlands smaller than this, however, 
may be protected if they are considered of unusual local importance. Additionally, a 100-foot buffer 
that extends around every NYSDEC wetland is also protected. 
 
According to the Freshwater Wetlands Act, certain activities within and around wetlands require a 
permit, while other activities are specifically exempt from regulation and do not require a permit.  
Examples of exempt activities may include normal agricultural practices and recreational activities 
such as swimming, camping, or picnicking.  Regulated activities that are deemed to have major 
impacts include, but are not limited to, filling, erecting buildings, dredging, constructing roads, 
applying pesticides in wetlands, mining, and clear cutting trees or other vegetation. 
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To differentiate between the variety and degree of functions and benefits provided by wetlands, the 
Freshwater Wetlands Act requires that the NYSDEC rank wetlands into one of four classes – Class I to 
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. 16  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.17  
The permit requirements are more restrictive for Class I wetlands than for Class IV wetlands. 
 
Dams Safety Program 
In an effort to protect people against loss of life and property from flood and dam failure, the NYSDEC 
has been legislated regulatory authority over dams in New York State.  The Department oversees a 
statewide program responsible for dam safety inspections, technical review of proposed dam 
construction or modification, monitoring of remedial work for compliance with dam safety criteria 
and emergency preparedness.    The NYSDEC also provides technical support to local governments 
and owners of dams, oversees dam maintenance, operation and repair, and promotes floodplain 
management in communities across the state.18  
 
Flood Control Programs 
To assist communities in finding ways to reduce or protect against physical and property damage 
caused by flooding, NYSDEC works on structural flood control projects to prevent flood waters from 
damaging communities, as well as assisting in the development of sustainable floodplain 
management programs to mitigate the potential for flooding.  The Department works with 
communities participating in the National Flood Insurance Program to administer local regulations 
and building standards for flood damage prevention.19  
 
Pesticide Use Programs 
The NYSDEC, per the NYS Environmental Conservation Law, has jurisdiction in all matters pertaining 
to the distribution, sale, use, and transportation of pesticides, including the registration, commercial 
use, purchase and custom application of pesticides.20   The Division of Solid & Hazardous Materials is 
responsible for compliance assistance, public outreach activities, and enforcement of State pesticide 
laws. 
  
New York State, like all states, must also comply with the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA), including the development of an adequate pesticide container residue 
removal program.  Without such a program, states cannot maintain their FIFRA authority for 
certification of pesticide applicators and primary pesticides enforcement.  As such, the NYSDEC 
Bureau of Pesticides Management is establishing a State residue removal program that will address 
residue removal for refillable and non-refillable pesticide containers. 
 
The 2006 Federal Pesticide Container and Containment Rule that established this requirement stated 
that the regulatory community must comply by 2009 or 2011, depending on the provision.  By 
August 16, 2009, “registrants must ensure that the labels of refillable and non-refillable containers 
include the required cleaning instructions, pesticide users must empty and clean containers 
according to those label instructions, and registrants must ensure that certain non-refillable 
containers are capable of attaining the 99.99% residue removal standard”.21   The August 16, 2011 
deadline requires that all “registrants must develop the residue removal procedure, provide it to 
refillers and keep records; refillers must obtain the procedure and keep records; refillers must clean 
refillable containers before repackaging, if necessary under the requirements”.22   



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 368

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

 
Neighborhood Notification Law 
To provide neighbors time to measure and reduce their risk of exposure to pesticides, the New York 
State Legislature enacted the Neighbor Notification Law. This new legislation requires that 48-hour 
notice be provided to neighbors of certain commercial lawn applications, that visual notification 
markers be posted for most residential lawn applications, that notice is provided to occupants of 
multiple dwellings and other occupied structures, and that retailers who sell general use lawn 
pesticides post an information sign.23  The Neighbor Notification Law and associated regulations, 
however, are only effective in counties (and New York City) that have adopted local laws opting into 
this legislation in its entirety.  As of January 1, 2008 Chautauqua County has not adopted local laws 
opting into this legislation. 
 
State Pollution Discharge Elimination System (SPDES) 
Article 17 of the Environmental Conservation Law was enacted and authorized the creation of the 
State Pollutant Discharge Elimination System (SPDES) program.  The SPDES program is intended to 
help protect and maintain New York State’s valuable surface and groundwater resources. New York’s 
SPDES program has been approved by the USEPA for the control of wastewater and stormwater 
discharges in accordance with the Clean Water Act; this program is broader in scope than is required 
by the Clean Water Act as it controls point source discharges to groundwaters as well as surface 
waters.24  The Division of Environmental Permits is responsible for managing this permitting 
program. 
 
Under the SPDES program, permits are required for the following activities: constructing or using an 
outlet or discharge pipe (referred to as a "point source") that discharges wastewater into the surface 
waters or ground waters of the state; or constructing or operating a disposal system such as a 
sewage treatment plant. SPDES permits are not required for facilities whose total discharges to the 
groundwater are less than 1,000 gallons per day of sewage-wastewater that contains no industrial or 
other non-sewage wastes.25   Activities that generate only minor impacts may be eligible for a general 
permit under the SPDES program.  SPDES projects with minor impacts are those with discharges of 
less than 10,000 gallons per day of treated sanitary wastes only, without the admixture of industrial 
waste, from on-site treatment systems serving private (including qualifying single and multi-family 
dwellings), commercial and institutional facilities.26   
 
State Environmental Quality Review Act (SEQRA) 
Implemented on November 1, 1978 (revised effective June 1, 1987 and January 1, 1996), the purpose 
of the New York State Environmental Quality Review Act (SEQRA) is to ensure that all state and local 
government agencies equally consider environmental, social, and economic factors during 
discretionary decision-making, such as permit approvals.27   In addition to state or local government 
agencies, districts and special boards and authorities must also assess the environmental significance 
of approved or funded private and/or public actions.  Often, this requires preparing an 
environmental impact assessment so that all significant environmental impacts are identified and 
mitigation is developed. 
 
As defined by SEQR, and “action” includes the following: 
 

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

• The approval or direct development of physical projects (e.g., park development plans, 
comprehensive plans, etc.); and  
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• The Adoption of agency rules, regulations, procedures and policies (e.g., local zoning, public 
health regulations, wetlands protection, etc.). 

 
When actions consist of several steps or sets of activities, the entire set must be considered the 
action, even if several separate agencies are involved. Segmentation of an action into components for 
individual review is contrary to the intent of SEQR. In terms of SEQR enforcement, each agency of 
government is responsible to see that it meets its own obligations to comply.  Thus, while the 
NYSDEC provides informal interpretations and guidance about the conduct of SEQR, it cannot 
provide formal legal opinions about the conduct of SEQR by other agencies. State and local agencies 
and other interested parties should consult with their own legal counsel for formal interpretations of 
SEQR law and regulations.   
 
If an agency makes an improper decision or allows a project that is subject to SEQR to start without 
undertaking a proper review, citizens or groups who can demonstrate that they may be harmed by 
this failure may take legal action against said agency under Article 78 of the New York State Civil 
Practice Law and Rules. This can result in project approvals being rescinded by a court and a new 
review required under SEQR. New York State's court system has consistently ruled in favor of strong 
compliance with the provisions of SEQR. 
 
DEPARTMENT OF AGRICULTURE AND MARKETS 

The Department of Agriculture and Markets seeks to foster a competitive food and agriculture 
industry in New York State that benefits both producers and consumers.  To ensure the continued 
viability of the state’s agricultural industry, the NYS Department of Agriculture and Markets works 
diligently to promote this industry, foster agricultural environmental stewardship, and safeguard our 
food supply.28    To accomplish its goals, the responsibilities of the NYS Department of Agriculture 
and Markets is distributed to one of fifteen Divisions, of which the Soil and Water Conservation 
Committee is most relevant to water quality and environmental stewardship.  The SWCC represents a 
wide range of agricultural, environmental and other interests, which allows it to carry out its work 
through a network of partnerships between state, federal, and local agencies, as well as citizen 
interests and the private sector. The SWCC implements two programs designed to foster 
environmental stewardship on agricultural lands – the Agricultural Environmental Management 
(AEM) Program and the Agricultural Nonpoint Source Abatement and Control Program.   
 
Agricultural Environmental Management (AEM) 
The primary goal of the AEM program is to protect and enhance the environment while maintaining 
the viability of agriculture in New York State.  Implemented as a voluntary, incentive-based program, 
it provides one-on-one assistance to farmers to identify environmental risks on their farms.  Once 
these risks are identified, the AEM program provides farmers with technical assistance (i.e., planning, 
design, and help obtaining financial assistance) to correct existing problems and prevent future 
ones.29  
 
When farmers decide to participate in the AEM program, resource professionals assist the farmer in 
developing a comprehensive farm plan based on a tiered process. This process helps to target limited 
local, state, and federal technical and financial resources to farms with the greatest potential for 
impacting the environment. The farmer is always the ultimate decision-maker in cooperation with 
members of local AEM teams and qualified private consultants which help to ensure that farm 
business objectives are met while also achieving local, state, and federal environmental and water 
quality goals.30  
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The AEM approach is carried out within the context of a holistic watershed planning effort whenever 
possible, and thus is an ideally suited component of a Watershed Management Plan.  Associated with 
the AEM program are the AEM Base Funding, Conservation Reserve Enhancement Program (CREP), 
the Comprehensive Nutrient Management Plan (CNMP) and the Ag NPS Abatement and Control Grant 
Program.  CREP aims to reduce pollution in streams by helping agricultural landowners to 
voluntarily plant trees, shrubs, and grasses on streambanks to trap sediment, pesticides and 
fertilizers in runoff.  Landowners are compensated for the loss of productive agricultural land 
through annual rental payments and upfront incentive payments based on the total acreage 
dedicated to forested buffers or vegetated filter strips.  CNMP is a conservation plan, unique to 
animal feeding operations, designed to evaluate all aspects of farm production and offer conservation 
practices that help achieve production and natural resource conservation goals.  The Ag NPS 
Abatement and Control program was established to assist farmers in preventing water pollution 
from agricultural activities by providing technical assistance and financial incentives.  County Soil & 
Water Conservation Districts apply for the competitive grants on behalf of farmers and coordinate 
funded activities. Grants can cost-share up to 75% of project costs or more if farm owners or 
operators contribute, in planning and implementation.  More details of the AEM program may be 
found at http://www.agmkt.state.ny.us/SoilWater/aem/index.html. 

Two additional programs are associated with the AEM program – Comprehensive Nutrient 
Management Plans and the NYS Conservation Reserve Enhancement Program. 
 

 Comprehensive Nutrient Management Plan (CNMP) 
Comprehensive Nutrient Management Plans (CNMP) are unique to animal feeding operations. 
CNMP’s are developed to evaluate all aspects of farm production and identify practices that 
help achieve both production and natural resource conservation goals. While CNMPs are the 
basis for the NYSDEC Concentrated Animal Feeding Operations (CAFOs) regulatory program, 
they are also required for farms seeking federal or state cost-sharing to construct manure 
storage structures.   

 
 Conservation Reserve Enhancement Program (CREP) 

The NYS Conservation Reserve Enhancement Program (CREP) is intended to help reduce 
pollution in streams by assisting agricultural land owners with voluntarily planting trees, 
shrubs, and grasses along streambanks to trap sediment-, pesticide-, and fertilizer-laden 
runoff.31  To offset the loss of productive agricultural land, landowners are compensated 
through annual rental payments and upfront incentive payments based on the total acreage 
dedicated to forested buffers or vegetated filter strips.32  Landowners are also eligible for 
cost-share funding up to 50 percent (with an additional 40 percent available in incentive 
payments) for the procurement of planting materials, fencing, watering facilities, and stream 
crossings.  To participate in the CREP, landowners must agree to maintain the buffers for 
either 10 or 15 years. 

 
Agricultural Nonpoint Source Abatement and Control Program  
The New York State Agricultural Nonpoint Source Abatement and Control Program was enacted in 
1994 to provides farms with cost-share funding and technical assistance to correct and prevent 
water pollution from farming activities. The program is a competitive grant program. County Soil & 
Water Conservation Districts apply for the grants on behalf of farmers and the districts also 
coordinate any funded activities.  Grants can be awarded up to 75 percent of a project’s cost in one of 
two general areas – planning (funds awarded to conduct environmental planning) and 
implementation (funds awarded to construct or apply management practices). 
 

http://www.agmkt.state.ny.us/SoilWater/aem/index.html
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DEPARTMENT OF HEALTH (NYSDOH) 

The primary role of the NYS Department of Health (NYSDOH) as it relates to water quality is to 
ensure the safety of drinking water in New York.  By working with partners, such as county health 
departments, the NYSDOH regulates the operation, design, and quality of public water supplies and 
commercial bottled water suppliers; assures water sources are adequately protected; provides 
financial assistance to public water suppliers; reviews and approves plans for proposed realty 
subdivisions; and sets standards for constructing individual water supplies and individual 
wastewater systems (septic systems).33  
 
The NYSDOH fulfills these responsibilities primarily through two programs – the Source Water 
Assessment Program and the Wellhead Protection Program.   
 
Source Water Assessment Program (SWAP) 
In 1996 the Safe Drinking Water Act (SDWA) was amended to emphasize the protection of surface 
and ground water sources used for public drinking water.  The result of these amendments was a 
requirement that each state must develop a Source Water Assessment Program (SWAP).   The SWAP 
requires that source water assessments be completed for all public drinking water sources that are 
used by public water systems, including surface waters.   By using these assessments to direct local 
and state efforts to protect public drinking water sources, they will provide a rational basis for future 
source water protection activities as they identify the most significant threats of contamination to a 
particular source of public drinking water.34  The Bureau of Public Water Supply Protection, within 
the NYSDOH, is responsible for ensuring that source water assessments are completed for all of New 
York's public water systems and that they are made available to the public.35 
 
Wellhead Protection Program (WPP) 
The Wellhead Protection Program (WPP) was developed to protect the ground water sources and 
wellhead areas that supply public drinking water systems from contamination.  Approved by the 
USEPA in 1990, New York’s WPP recognizes and includes the existing federal, state, and county 
programs that protect groundwater and complements these programs through a combination of 
activities and efforts using existing public and private agencies and organizations at all levels.  
Originally developed under the NYSDEC, jurisdiction over the WPP was transferred to the NYSDOH in 
1998 to improve program efficiency and compatibility with the NYSDOH's Source Water Assessment 
Program. 36   
 
The WPP requires the development of a specific management plan for protecting ground water 
resources, and may include a detailed delineation to determine where ground water is coming from 
within an aquifer.  Also included in the management plan is an inventory of possible sources of 
contamination that could affect the water quality of the ground water resource. Communities 
developing a WPP should contact their local health department to formulate a strategy to integrate 
their Wellhead Protection Program into their SWAP. 37    
 
 

10.3 Federal Agencies and Regulations 
 
There are a number of federal agencies and regulations in place that have a direct impact on point 
and nonpoint source pollution in the Chautauqua Lake watershed. Key agencies and regulations are 
summarized below. 
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CLEAN WATER ACT 

The Clean Water Act (CWA) is the primary federal law regulating surface water quality in the United 
States.   The primary purpose of the CWA is to reduce pollution in U.S. waterways.  The statute uses a 
combination of regulatory and non-regulatory tools to reduce point and nonpoint pollutant 
discharges into waters of the U.S. and to finance municipal wastewater treatment facilities.38  Waters 
of the U.S. are specifically defined in 40 CFR 230.3(s) and generally include all navigable waters and 
territorial seas, as well as other water features including intermittent streams, playa lakes, prairie 
potholes, sloughs, and wetlands.  While the regulatory and non-regulatory tools were initially 
employed to maintain the chemical integrity of waters, these tools are now utilized to restore and 
maintain the chemical, physical, and biological integrity of the nation's waters so that they can 
support "the protection and propagation of fish, shellfish, and wildlife and recreation in and on the 
water”. 39   
 
As part of the move to broaden the scope of protection, programs developed under the CWA have 
shifted from a program-by-program, source-by-source, pollutant-by-pollutant approach to a more 
holistic, watershed-based approach that places as much emphasis on protecting healthy waters as it 
does on restoring impaired ones. 40  This change in approach also included the involvement of various 
stakeholder groups in developing and implementing strategies for achieving and maintaining state 
water quality goals. 
 
Water Quality Standards Program 
The U.S. Environmental Protection Agency (USEPA) requires that states establish water quality 
standards that are consistent with the statutory goals of the CWA.  Identification of designated uses, 
water quality criteria, and an anti-degradation policy are the three primary components comprising 
the Water Quality Standards Program. 41  Once the USEPA has approved these standards, states must 
develop a monitoring program to determine whether water quality standards are being met.   As part 
of the monitoring program, states are required to provide the results of their monitoring efforts in 
the form of two biennial reports submitted to USEPA and made available to the public.  
 

 The “305(b) Report” should include information on the condition of all waters in the state, 
as well as data regarding which pollutants (e.g., chemicals, sediments, nutrients, metals, 
temperature, pH) and other stressors (e.g., altered flows, modification of the stream channel, 
introduction of exotic invasive species) are the most common causes of impairments a for 
waterbodies. 42   
 

 The “303(d) List” is the second report required by the USEPA (waters that are threatened to 
be impaired should also be included in this report).  If, based on the results of the monitoring 
program associated with the “305(b) Report”, a waterbody is not meeting the state’s water 
quality standards, it is considered impaired and is placed on the “303(d) List”. All waters 
being placed in one of five categories according to the condition of the waterbody and the 
amount of information available. 43  The New York State Department of Environmental 
Conservation (NYSDEC) Waterbody Inventory/Priority Waterbodies List Reports fulfill these 
requirements of the CWA. 
For those waterbodies placed on the 303(d) list, the state must develop strategies to ensure 
they meet water quality standards in the future.  Once a strategy, or series of strategies, is 
identified and implemented, monitoring of ambient conditions continues and the results are 
compared again to the water quality standards.  This iterative process is continued until the 
standards are met. 
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One of the most common strategies is the development of a Total Maximum Daily Load 
(TMDL) for impaired waterbodies. TMDLs are used to determine what levels of pollutant 
loadings would allow a given waterbody to meet the state’s water quality standards.  TMDLs 
also allocate acceptable loads among sources of the relevant pollutants.44 To achieve the 
reductions in pollutant loadings necessary to meet the aforementioned standards, states 
implement strategies authorized by the CWA, as well as other tools available from federal, 
state, and local governments and nongovernmental organizations.   

 
National Pollutant Discharge Elimination System (NPDES) Program 
The National Pollutant Discharge Elimination System (NPDES) program was established under 
Section 402 of the CWA to regulate point sources of pollution discharging into a surface waterbody.   
The NPDES program makes it illegal to discharge pollutants from a point source into waters of the 
U.S. and requires that point sources obtain a discharge permit from the proper authority.  Point 
sources include pipes, ditches, channels, tunnels, certain kinds of ships, and offshore oil rigs, as well 
as industrial and municipal discharges, discharges from storm sewer systems in larger cities (i.e., 
combined sewer overflows and municipal separate storm sewer systems), storm water associated 
with numerous kinds of industrial activity, runoff from construction sites, mining operations, and 
animal feedlots or aquaculture facilities above certain thresholds. 45   
 
The purpose of the NPDES program is not to prohibit all discharges into waters of the U.S., but rather 
to set regulatory limits on the amount of various pollutants that a source can discharge in a given 
time.  To accomplish this goal, the NPDES program is structured to provide permit coverage using 
general and individual permits. 46   
 

 General permits are developed to cover a large number of similar discharges using a single 
permit document.  By identifying a large number of similar facilities and determining that the 
same permit conditions that would apply equally to all, the permitting authority develops a 
general permit that can be used to cover any discharger that meets the established criteria.  
To qualify for a general permit, dischargers must meet the general permit criteria, submit a 
Notice of Intent to the permitting authority, and agree to comply with the conditions of the 
permit.  If the permitting authority refuses to grant a general permit, the discharger must 
apply for an individual permit.   
 

 Individual permits are uniquely designed for an individual facility and its specific discharge 
and are more likely to be required for facilities with more complex discharges. 47 As part of 
the permitting requirements, applicants must develop and implement a storm water 
pollution prevention plan (SWPPP).  These plans must include “a site description, including a 
map that identifies sources of storm water discharges on the site, anticipated drainage 
patterns after major grading, areas where major structural and nonstructural measures will 
be employed, surface waters, including wetlands, and locations of discharge points to surface 
waters”. 48   

 
Nonpoint Source Program 
Section 319 of the CWA established a federal program that provides grants to states for the 
development and implementation of programs to reduce nonpoint source pollution.  Unlike the 
authority granted over point sources of pollution, the CWA provides no federal regulatory authority 
over nonpoint sources.49  A nonpoint source is simply defined as anything not considered a point 
source by the CWA and USEPA regulations.  Generally, all nonpoint sources of pollution are the result 
of precipitation runoff above or below the ground’s surface (e.g. runoff from row-crop and livestock 
farming).  According to states’ 305(b) and 303(d) reports, these sources represent the most 
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significant source of pollution in the United States –more miles of rivers and acres of lakes are 
impaired by nonpoint sources than by “industrial facilities, municipal sewage plants, and point 
source runoff from municipal storm sewer systems and storm water associated with industrial 
activity”. 50  Pollutants commonly associated with nonpoint sources include salt, pesticides, excess 
nutrients (e.g., nitrogen and phosphorous), and oil or grease.  An additional nonpoint source of 
pollution is atmospheric deposition, which often results in the acidification of waterbodies. Funding 
for nonpoint pollution programs is made available to states once the USEPA has approved a state's 
nonpoint source program.  If a state elects to pursue Section 319 funding, it must complete and 
update a nonpoint source management plan every five years.   
 
Section 404 Program 
Section 404 of the CWA regulates the placement of dredged or fill materials into wetlands and other 
waters of the U.S.   For wetlands to fall under the purview of the CWA they must exhibit 
characteristics of all three key features – hydrology, wetland-dependent vegetation (i.e., 
hydrophytes), and soil types associated with water-saturated conditions (i.e., hydric soils) – and they 
must exhibit a surface hydrologic connection to a navigable water of the U.S. 51  Thus, areas can be 
classified as wetlands by exhibiting characteristics of all three key features noted above, but be 
outside the purview of the CWA by being isolated from any navigable water of the U.S. 
 
While the Section 404 permit program is administered jointly by the USEPA and the U.S. Army Corps 
of Engineers (USACE), the USACE is the lead agency in terms of actual permit issuance and ensuring 
permit compliance, as well as determining whether a given plot of land meets the aforementioned 
wetland criteria. 52   Two types of permits are available through the Section 404 program – general 
permits and individual permits.   
 
General permits are divided into regional and nationwide permits, with both applying only to those 
proposed activities that are minor in scope with minimal projected impacts; activities that involve 
more than minimal impacts require an individual permit.  As their names imply, regional permits 
typically apply to a certain state or region within a state, whereas nationwide permits authorize 
specific types of activities anywhere in the U.S.  The purpose of a general permit is to reduce the time 
and effort required to complete the regulatory process.  General permits are valid only if the 
conditions applicable to the permits are met. If the conditions cannot be met, an individual permit is 
required.   
As part of the permitting process, the USACE is also required to gain state water quality certification 
before a permit can be issued as provided under Section 401 of the CWA.  If Section 401 certification 
is denied, no permit can be issued under the Section 404 program.  Section 404(f) of the CWA 
provides exceptions for certain discharges so as to not require a permit, including activities that are 
part of normal, ongoing farming, ranching, and silviculture practices (e.g., plowing, seeding, 
cultivating, harvesting). 
 
State Water Quality Certification  
As required by Section 401 of the CWA, federal agencies cannot issue a license or permit that may 
result in any discharge to waters of the U.S without first obtaining state certification that the 
discharge is consistent with the CWA.  This includes attainment of applicable state ambient water 
quality standards from the state in which the proposed project is located.53   
 
Clean Water State Revolving Funds  
The Clean Water State Revolving Fund (CWSRF) was established in 1987 and replaced the previous 
construction grants program. The CWSRF provides funding for the construction of municipal 
wastewater facilities and implementation of nonpoint source pollution control and estuary 
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protection projects.  Under this program, the USEPA provides annual capitalization grants to states, 
which are then used to provide low-interest loans to a variety of borrowers (e.g., municipalities, 
communities of all sizes, farmers, homeowners, small businesses, nonprofit organizations) for a wide 
range of water quality projects.  It should be noted that states must provide a 20 percent local 
funding match for every one dollar of federal funds received. 54 CWSRF funds can also be used for 
nonpoint source pollution control projects consistent with an existing CWA Section 319 program, or 
for implementation of a a management plan developed under the National Estuary Program. 55 
 
CLEAN WATER ACTION PLAN (CWAP) 

Clean Water Action Plan (CWAP) was developed by the Clinton Administration in 1997 to renew the 
commitments of all levels of government to the goals of the original Clean Water Act, which was to 
provide fishable and swimmable waters to all Americans.  The CWAP was a cooperative effort 
between several federal agencies, including the USEPA, to develop a blueprint for restoring and 
protecting the nation’s precious water resources by building upon the accomplishments of the 
original CWA and proposing aggressive new actions to strengthen the program. 56 The CWAP focuses 
on four key elements: 1) A watershed approach; 2) Strong federal and state standards; 3) Natural 
resource stewardship; and 4) Informed citizens and officials. 
 

 Watershed Approach 
Working at the watershed level is the most effective approach for bringing together state, 
tribal, federal, and local programs to protect and restore water resources.  This approach 
encourages the public to become more involved in said efforts.   Additionally, focusing on 
watersheds most effectively balances the range of efforts that could be implemented to clean 
up rivers and lakes, such as controlling point and nonpoint source pollution. 57   

 
 Strong Federal and State Standards 

The CWAP seeks to close these gaps by calling on governmental agencies at all levels to 
review and revise standards where needed and to make existing programs more effective.  
Improving on the effectiveness of these programs is essential to protecting public health, 
preventing polluted runoff, and ensuring accountability.  Some of the specific actions called 
for in the CWAP include, but are not limited to: ensuring safe beaches; expanding control of 
stormwater runoff; improving state and tribal enforceable authorities to address polluted 
runoff; and reducing pollution from animal feeding operations. 

 
 Natural Resource Stewardship 

Clean water is dependent upon the effective management of these natural areas, as well as 
the conservation and stewardship of the various natural resources within a given watershed.  
The CWAP commits all federal natural resource, conservation, and environmental agencies to 
apply their collective resources and technical expertise to state and local watershed 
restoration and protection. 58   

 
 Informed Citizens and Officials 

Clear, accurate, and timely information is the foundation of a sound and accountable water 
quality program. The CWAP calls on federal agencies to improve the information available to 
the public, governments, and others about the health of their watersheds and the safety of 
their beaches, drinking water, and fish on the premise that nformed citizens and officials 
make better decisions about their watersheds. 
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SAFE DRINKING WATER ACT 

Originally passed in 1974 to protect public health by regulating the nation’s water supply, the Safe 
Drinking Water Act (SDWA) was amended in 1986 and 1996 to recognize source water protection 
(e.g., rivers, lakes, reservoirs, springs, ground water wells), operator training, funding for water 
system improvements, and public information as important components of improving the safety of 
drinking water.59  The SDWA provides the USEPA with regulatory authority over every public water 
system in the U.S., of which there are currently more than 170,000, as well groundwater wells that 
serve 25 or more individuals.   
 
The SDWA provides individual states the authority to implement the SDWA within their jurisdictions, 
assuming they adopt standards at least as stringent as those promulgated by USEPA and ensure that 
water systems meet these standards. All states and territories, with the exception of Wyoming and 
the District of Columbia, currently implement the SDWA.  To receive such authority, states must 
develop programs to certify water system operators and make sure that new water systems have the 
technical, financial, and managerial capacity to provide safe drinking water. 60 To assist states with 
SDWA requirements, the USEPA provides grants to implement state drinking water programs and to 
help each state set up a special fund to assist public water systems in financing the costs of 
improvements (i.e., the Drinking Water State Revolving Fund).   
 
To ensure that water quality standards are being met, water systems serving year-round populations 
must provide annual consumer confidence reports on the source and quality of their tap water.  
Additionally, states and the USEPA must prepare annual summary reports of water system 
compliance with drinking water safety standards and make these reports available to the public.  
Finally, in terms of enforcement, both the USEPA and implementing states can take action against 
water systems not meeting safety standards, including the issuance of administrative orders, taking 
legal action, or through monetary fines.   
 
National Primary Drinking Water Regulations 
As part of the SDWA, the USEPA is authorized to set national health-based standards for drinking 
water to protect against both naturally-occurring and man-made contaminants that may be found in 
drinking water. 61  These standards, otherwise known as the National Primary Drinking Water 
Regulations, identify maximum levels for particular contaminants in drinking water, as well as 
methods for treating water to remove said contaminants.  Supplementary to these standards are 
requirements for water systems to monitor their water for contaminants to ensure the standards are 
met.  In addition to setting these standards, USEPA also provides guidance, assistance, and public 
information about drinking water, collects drinking water data, and oversees state drinking water 
programs. 62 
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11 Funding Section  
 

11.1 Agricultural Funding Sources 
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11.2 Other Funding Sources 
 

Source Program Description Money Available 
Related Chautauqua Lake 

Watershed Recommendations 
Weblink 

EPA 
C.A.R.E. - Community Action for 

a Renewed Environment 

A competitive grant program that offers an innovative way 
for a community to organize and take action to reduce 

toxic pollution in its local environment.  Through CARE, a 
community creates a partnership that implements 
solutions to reduce releases of toxic pollutants and 

minimize people's exposure to them. 

Level I Agreement (about $90,000) 
Level II Agreement (about $275,000) 

Partnerships and Collaboration; 
TMDL (Phosphorous) Input 

Reduction 
http://www.epa.gov/CARE/  

USDA 
W.H.I.P. - Wildlife Habitat 

Incentives Program 
A voluntary program for people who want to develop and 

improve habitat primarily on private land. 

Provides up to 75 percent cost-share 
assistance to establish and help improve 

fish and wildlife habitat (i.e. invasive 
species, insects, animals, diseases, etc.) 

Invasive Species; 
Submerged Aquatic Vegetation & 

Algae 
http://www.invasivespeciesinfo.gov/toolkit/grants.shtml  

USDA 
E.Q.I.P. - Environmental Quality 

Incentives Program  

To provide a voluntary conservation program for farmers 
and ranchers that promotes agricultural production and 

environmental quality as compatible national goals.  EQIP 
offers financial and technical assistance. 

May cost-share up to 75 percent of the 
costs of certain conservation practices.  

Limited resource producers and beginning 
farmers and ranchers may be eligible for 

cost-shares up to 90 percent. 

Invasive Species; 
Agricultural Practices and 

Management 
http://www.invasivespeciesinfo.gov/toolkit/grants.shtml  

USDA Wildlife Services Operations 

Protects US Agriculture, natural resources, property and 
human safety and health from wildlife damage and 

wildlife-borne diseases.  The program works with affected 
States to manage certain invasive species. 

Normally provides 50 percent of a project's 
cost. 

Invasive Species http://www.invasivespeciesinfo.gov/toolkit/grants.shtml  

Local Municipality Stormwater Utility Program 

Generates revenue to help local municipalities address 
obstacles associated with funding for new/improved 

infrastructure, as well as costs associated with stormwater 
and runoff problems. 

Fee is established by the local municipality 
based on local conditions, problems and 

needs. 

Infrastructure; 
Green Infrastructure, stormwater 

management; 
Various case studies are available and may be provided, if this is a feasible source. 

NYSDEC 
Water Quality Improvement 

Projects (WQIP) program 
  

Successful applicants can be reimbursed 
for up to 75% or 85% of the total cost of 

the project 
Infrastructure;   

NYSDEC 

Section 604(b) of the federal 
Clean Water Act (American 

Recovery and Reinvestment Act 
ARRA). 

The ARRA provides $1.7 million to New York State for 
planning activities associated with: 

 
Green Infrastructure;  

Total Maximum Daily Loads (TMDLs);  
Phase II Stormwater for Municipal Separate Storm Sewer 

Systems (MS4s); and  
Water Quality Management.  

Various 
Infrastructure; 

Pollution Control 
http://www.dec.ny.gov/public/53160.html  

New York State Economic Recovery Handbook 
Stimulus Money Availability; various agencies and topic 

areas. 
Various. Environment and Water Quality. http://www.recovery.ny.gov/Recovery%20Book%20-%205%201%2009.pdf  

  

http://www.epa.gov/CARE/
http://www.invasivespeciesinfo.gov/toolkit/grants.shtml
http://www.invasivespeciesinfo.gov/toolkit/grants.shtml
http://www.invasivespeciesinfo.gov/toolkit/grants.shtml
http://www.dec.ny.gov/public/53160.html
http://www.recovery.ny.gov/Recovery%20Book%20-%205%201%2009.pdf
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12 Community Outreach Plan 
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13 Meeting Summaries 
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14 Historic Land Use and Land Cover 
 
Historic land use/land cover data for the Chautauqua Lake watershed was extracted from the State of 
the Lake Report (2000) and is presented in Table 14-1.  While comparisons between the 1971 and the 
2005 revised land cover data (developed for the AVGWLF model) can be difficult due to differences 
in methodologies, it is interesting to note that this time period was characterized by a loss of 
farmland and a gain in forests.  This corresponds to many of the anecdotal accounts that watershed 
residents have shared during the Chautauqua Lake Watershed Management Plan process. 
 

Table 14-1.  Historic Land Use/Land Cover in the Chautauqua Lake Watershed 

Land Use/Land Cover 

1971 Land Use/Land Cover1 2005 Land Use/Land Cover2 

Acres 
Percent   
Cover 

Acres 
Percent   
Cover 

TOTAL FOREST 43,434 55.9% 67,622 66.3% 

Forest Land 34,580 44.5% 59,062 57.9% 

Forest Brush 6,888 8.9% 5,002 4.9% 

Forest Plantation (1971); Wetlands (2001) 1,966 2.5% 3,559 3.5% 

TOTAL AGRICULTURE 31,714 40.8% 23,707 23.2% 

Cropland 21,299 27.4% 6,727 6.6% 

Orchard 185 0.2% 0 0.0% 

Pasture 2,810 3.6% 16,980 16.6% 

Inactive Agriculture 6,466 8.3% 0 0.0% 

Farmstead 954 1.2% 0 0.0% 

TOTAL OTHER LAND USE 2,616 3.4% 10,737 10.5% 

Urban Area 32 0.0% 10,468 10.3% 

Commercial 196 0.3% 0 0.0% 

Road ROW 1,628 2.1% 0 0.0% 

Borrow/Fill 56 0.1% 99 0.1% 

Total Residential 422 0.5% 0 0.0% 

Total Recreation 40 0.1% 0 0.0% 

Ponds 242 0.3% 170 0.2% 

TOTAL 77,764 100.0% 102,066 100.0% 

     
1.  From the State of the Lake Report (2000) 

   
2.  From the revised 2005 NOAA C-CAP Land Cover Data Set.  The information from this data set was reorganized to 
provide as close a comparison to the SOL data as possible. 
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In addition to comparing historic land use/land cover data for the Chautauqua Lake watershed, the 
amount of imperviousness was also calculated for both 1971 and 2005 using impervious coefficients 
based on those provided in A User’s Guide to Watershed Planning in Maryland.63  Again, while 
comparisons are difficult, this analysis indicates a 1.1 percent difference in imperviousness between 
1971 and 2005 (see Table 14-2). 
 

Table 14-2.  Historic Imperviousness in the Chautauqua Lake Watershed 

Land Use/Land Cover 
Impervious 

Coefficients1 

1971 Land Use/Land Cover2 2005 Land Use/Land Cover3 

Acres 
Impervious 

Acres 
Acres 

Impervious 
Acres 

TOTAL FOREST   43,434   67,622 
 

Forest Land 0.00 34,580 0.0 59,062 0.0 

Forest Brush 0.00 6,888 0.0 5,002 0.0 

Forest Plantation (1971); Wetlands (2001) 0.02 1,966 39.3 3,559 71.2 

TOTAL AGRICULTURE   31,714   23,707 
 

Cropland 0.02 21,299 426.0 6,727 134.5 

Orchard 0.02 185 3.7 0 0.0 

Pasture 0.02 2,810 56.2 16,980 339.6 

Inactive Agriculture 0.02 6,466 129.3 0 0.0 

Farmstead 0.14 954 133.6 0 0.0 

TOTAL OTHER LAND USE   2,616   10,737 
 

Urban Area 0.36 32 11.5 10,468 3,753.6 

Commercial 0.72 196 141.1 0 0.0 

Road ROW 0.95 1,628 1,546.6 0 0.0 

Borrow/Fill 0.09 56 5.0 99 8.9 

Total Residential 0.22 422 91.8 0 0.0 

Total Recreation 0.09 40 3.6 0 0.0 

Ponds 0.02 242 4.8 170 3.4 

TOTAL   77,764 2,592.5 102,066 4,311.2 

TOTAL PERCENT IMPERVIOUSNESS 3.3%   4.2% 

      
1.  Impervious coefficients from A User’s Guide to Watershed Planning in Maryland 

   
2.  From the State of the Lake Report (2000) 

     
2.  From the revised 2005 NOAA C-CAP Land Cover Data Set.  The information from this data set was reorganized to provide as close a 
comparison to the SOL data as possible. 
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15 Subwatershed Analysis – Evaluation Factors 
 

The Subwatershed Analysis discussed in Section 3.3 examined 13 individual factors to identify 
geographic areas and their specific water quality factors that will require strategies and 
recommendations for mitigating and improving water quality.  These 13 factors include: 
 

 Total nitrogen;  

 Total phosphorus; 

 Known hotspots; 

 Roads on steep slopes; 

 BEHI scores;  

 High erosion areas; 

 Percent agricultural cover; 

 Percent riparian forest cover;  

 Percent in a groundwater recharge area;  

 Percent urban lands; 

 Seasonal residential parcels adjacent to waterbodies;  

 Percent of residential parcels not in a sewer district; and 

 Number of livestock. 

 

These 13 factors have been further grouped into four categories:  
 

 Water Quality;  

 Erosion Potential; 

 Land Cover; and 

 Land Use and Ownership. 

 
A five point scale was developed for each of the 13 factors, with higher scores representing greater 
concerns (e.g., subwatersheds with little riparian forest cover will receive a score of 5 as they are of 
higher concern).  A more detailed discussion of the categories, their weights, and the factors included 
therein can be found below.   
 

15.1 Evaluation Factors 
 
Water Quality 

Factors categorized as Water Quality received the highest weight (2) as they represent the existing 
water quality conditions within each subwatershed.  The minimum score a subwatershed could 
receive under this category is 6; the maximum possible score is 30. 
 
This category includes three factors: 
 

 Total Nitrogen Index;  

 Total Phosphorus Index; and 
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 Known Hotspots. 

 
A detailed discussion of each factor can be found below. 
 
Total Nitrogen Index 
This factor incorporates the following two factors based on the results of the ArcView Generalized 
Watershed Loading Function (AVGWLF) model: 
 

 Total nitrogen load; and 

 Total nitrogen load per acre. 

 
Nitrogen was selected as a metric for prioritizing subwatersheds as large amounts of this nutrient 
can accelerate the eutrophication process of waterbodies, resulting in depleted dissolved oxygen, fish 
kills, offensive odors, unsightliness, and reduced attractiveness of the water for recreation and other 
public uses. While total nitrogen loads are an important factor in determining water quality, total 
nitrogen loads per acre were considered to be of greater concern as this metric indicates where 
nutrient sources may be concentrated. As such, total nitrogen load per acre score values were 
weighted by 0.75 and total nitrogen load score values are weighted by 0.25 for each subwatershed.  A 
brief discussion of each sub-score can be found below.  Tables 15-1 and 15-2 provide a detailed 
breakdown of the scoring system used for each sub-score.   
 
 

Table 15-1.  Total Nitrogen Load per Acre Scoring System 

SCORING SCALE1 INDEX SCORE 

VALUE 

INDEX WEIGHT 

VALUE 

INDEX 

WEIGHTED 

SCORE 

Greater than 3.24 kg/acre 5 0.75 3.75 

2.83 to 3.24 kg/acre 4 0.75 3.00 

2.43 to 2.83 kg/acre 3 0.75 2.25 

2.03 to 2.43 kg/acre 2 0.75 1.50 

Less than 2.03 kg/acre 1 0.75 0.75 

1. Threshold values developed from Estimating Nutrient and Sediment. Threshold Criteria for Biological Impairment in  

Pennsylvania Watersheds (Journal of the American Water Resources Association, August 2004, Volume 40, Number 4). 
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Table 15-2.  Total Nitrogen Load Scoring System 

SCORING SCALE1 INDEX SCORE 

VALUE 

INDEX WEIGHT 

VALUE 

INDEX 

WEIGHTED 

SCORE 

Greater than 32,000 kg 5 0.25 1.25 

24,001 to 32,000 kg 4 0.25 1.00 

16,001 to 24,000 kg 3 0.25 0.75 

8,000 to 16,000 kg 2 0.25 0.50 

Less than 8,000 kg 1 0.25 0.25 

1. Threshold values developed from Estimating Nutrient and Sediment. Threshold Criteria for Biological Impairment in  

Pennsylvania Watersheds (Journal of the American Water Resources Association, August 2004, Volume 40, Number 4). 

 
 
Final scores for the Total Nitrogen Load Index were calculated by summing the scores for the two 
factors noted above and then multiplying the resulting score by two (i.e., the Water Quality Factor 
Weight).  
 
Total Phosphorus Index 
This factor phosphorus the following two factors based on the results of the ArcView Generalized 
Watershed Loading Function (AVGWLF) model: 
 

 Total phosphorus load; and 

 Total phosphorus load per acre. 

 
Like nitrogen, phosphorus also accelerates the eutrophication process of waterbodies, resulting in 
depleted dissolved oxygen, fish kills, offensive odors, unsightliness, and reduced attractiveness of the 
water for recreation and other public uses. While total phosphorus loads are an important factor in 
determining water quality, total phosphorus loads per acre were considered to be of greater concern 
as this metric indicates where nutrient sources may be concentrated. As such, total phosphorus load 
per acre score values were weighted by 0.75 and total phosphorus load score values are weighted by 
0.25 for each subwatershed.  A brief discussion of each sub-score can be found below.  Tables 15-3 
and 15-4 provide a detailed breakdown of the scoring system used for each sub-score.   
 
Final scores for the Total Phosphorus Load Index were calculated by summing the scores for the two 
factors noted above and then multiplying the resulting score by two (i.e., the Water Quality Factor 
Weight).  
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Table 15-3.  Total Phosphorous Load per Acre Scoring System 

SCORING SCALE1 INDEX SCORE 

VALUE 

INDEX WEIGHT 

VALUE 

INDEX 

WEIGHTED 

SCORE 

Greater than 0.10 kg/acre 5 0.75 3.75 

0.09 to 0.10 kg/acre 4 0.75 3.00 

0.08 to 0.09 kg/acre 3 0.75 2.25 

0.07 to 0.08 kg/acre 2 0.75 1.50 

Less than 0.07 kg/acre 1 0.75 0.75 

1. Threshold values developed from Estimating Nutrient and Sediment. Threshold Criteria for Biological Impairment in  

Pennsylvania Watersheds (Journal of the American Water Resources Association, August 2004, Volume 40, Number 4). 
 
 
 

 
Table 15-4.  Total Phosphorous Load Scoring System 

SCORING SCALE1 INDEX SCORE 

VALUE 

INDEX WEIGHT 

VALUE 

INDEX 

WEIGHTED 

SCORE 

Greater than 800 kg 5 0.25 1.25 

601 to 800 kg 4 0.25 1.00 

401 to 600 kg 3 0.25 0.75 

201 to 400 kg 2 0.25 0.50 

Less than 200 kg 1 0.25 0.25 

1. Threshold values developed from Estimating Nutrient and Sediment. Threshold Criteria for Biological Impairment in  

Pennsylvania Watersheds (Journal of the American Water Resources Association, August 2004, Volume 40, Number 4). 
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Known Hotspot Areas  
This factor includes State Pollutant Discharge Elimination System (SPDES) locations and USEPA 
Toxic Release Inventory sites.  The total number of sites was summed for each subwatershed, with 
values ranging from 0 to 4 sites in each.  Subwatersheds with fewer sites pose a lower risk to water 
quality and are considered to be of lesser concern.  Table 15-5 provides a detailed breakdown of the 
scoring system used for this factor.   
 
 

Table 15-5.  Known Hotspot Areas Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

More than 1 area 5 1.5 7.5 

1 area 3 1.5 4.5 

None 1 1.5 1.5 

Source: SPDES GIS Data Layer provided by the NYSDEC 

 
 
 
Erosion Potential 

Factors categorized as Erosion Potential also received the highest weighting as they were thought to 
play a significant role in the transport of nutrients and other pollutants into area waterbodies 
(nutrients and other pollutants are bound to soil particles and make their way into our streams and 
lakes via erosion). The scores for each factor within this category were multiplied by two. The 
minimum score a subwatershed could receive under this category is 6.0; the maximum possible score 
is 30.0. 
 
This category includes three factors:  
 

 Road Slope Index; 

 BEHI Scores; and 

 High Erosion Areas.  

 
A detailed discussion of each factor can be found below. 
 
Road Slope Index 
This factor is an index that incorporates two sub-scores: 
 

 Acres of unpaved roads on steep slopes; and  

 Acres of paved roads on steep slopes. 

 
The final score for each subwatershed is the sum of the individual weighted sub-scores.  As the 
impacts of unpaved roads on steep slopes is assumed to be of higher priority than paved roads on 
steep slopes, unpaved road score values are weighted by 0.75 and paved road score values are 
weighted by 0.25 for each subwatershed.  A brief discussion of each sub-score can be found below.   
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In the Chautauqua Lake watershed, sediment runoff from unpaved roads has been identified as a 
primary threat to water quality.  To identify those areas where this threat is greatest, the amount 
(acres) of unpaved roads located on slopes greater than eight percent was calculated for each 
subwatershed.  The resulting values range from 0.0 to 33.5 acres.  Once the Index Score Value was 
assigned to each subwatershed according to its calculated acreage, each was weighted by 0.75; Table 
15-6 provides a detailed breakdown of the scoring system used for this sub-score.   
 
 

Table 15-6.  Unpaved Road/Steep Slope Scoring System 

SCORING SCALE INDEX SCORE 

VALUE 

INDEX WEIGHT 

VALUE 

INDEX 

WEIGHTED 

SCORE 

Greater than 20.0 acres 5 0.75 3.75 

10.1 to 20.0 acres 4 0.75 3.00 

5.1 to 10.0 acres 3 0.75 2.25 

1.0 to 5.0 acres 2 0.75 1.50 

Less than 1.0 acre 1 0.75 0.75 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Of additional concern are the impacts of runoff from paved roads.  High priority areas were identified 
by calculating the amount (acres) of paved roads located on slopes greater than eight percent for 
each subwatershed.  Based on this analysis, values for this sub-score range from 12.7 to 382.2 acres; 
Index Score Values were assigned to each subwatershed according to the scoring system presented 
in Table 15-7.   
 
 

Table 15-7.  Paved Road/Steep Slope Scoring System 

SCORING SCALE INDEX SCORE 

VALUE 

INDEX WEIGHT 

VALUE 

INDEX 

WEIGHTED 

SCORE 

Greater than 160.0 acres 5 0.25 1.25 

80.1 to 160.0 acres 4 0.25 1.00 

40.1 to 80.0 acres 3 0.25 0.75 

20.0 to 40.0 acres 2 0.25 0.50 

Less than 20.0 acres 1 0.25 0.25 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
As noted above, final scores for the Road Slope Index are the sum of the scores for the unpaved roads 
and paved roads sub-scores.  
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BEHI Scores 
This factor measures the potential for erosion within each subwatershed using the results of 
previously conducted field assessments commissioned by the CLMC. The assessments were 
performed using Rosgen’s Bank Erodibility Hazard Index (BEHI) methodology, a visual assessment 
tool that uses five factors to assess stream bank stability: 

 
 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. 

 
Once the visual assessment is completed, individual factor scores are summed for each site and result 
in a final stream bank erodibility index, which is then placed into one of the following six risk 
categories: 
 

 Very Low; 

 Low; 

 Moderate; 

 High; 

 Very High; or 

 Extreme. 

 
Using these categories, the final score for the BEHI Score factor is based on the number of BEHI 
sampling locations in each subwatershed that are classified as High, Very High, or Extreme, with 
values ranging from 0 to 6 locations.  Table 15-8 provides a detailed breakdown of the scoring 
system used for this factor. 
 

Table 15-8.  BEHI Scores Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

5 or more locations 5 1 5 

4 locations 4 1 4 

3 locations 3 1 3 

2 locations 2 1 2 

1 or less locations 1 1 1 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 

High Erosion Areas  
This factor measures the potential for erosion within each subwatershed based on the amount of 
highly erodible soils located within 50 feet of a stream.  The final score is based on the percent of all 
soils within 50 feet of a stream that are considered highly erodible (i.e., k-factor greater than or equal 
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to 0.37). Soil erosion impacts water quality by transporting nitrogen- and phosphorous-laden 
sediments from fields to surface waters, resulting in eutrophication and decreased levels of dissolved 
oxygen that can reduce water quality, fish populations, and other animal populations.  Table 15-9 
provides a detailed breakdown of the scoring system used for this factor. 
 
 

Table 15-9.  High Erosion Areas Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Greater than 40.0 percent 5 1 5 

30.1 to 40.0 percent 4 1 4 

20.1 to 30.0 percent 3 1 3 

10.1 to 20.0 percent 2 1 2 

Less than 10.1 percent 1 1 1 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Land Cover 

Factors categorized as Land Cover received the second highest weighting as they were thought to 
have some influence on both water quality and the factors included in the remaining three categories 
(for example, the amount of riparian forest cover and urban area are both related to water quality 
within a watershed).  The scores for each factor within this category were multiplied by 1.5. The 
minimum score a subwatershed could receive under this category is 6.0; the maximum possible score 
is 30.0. 
 
This category includes four factors: 

 
 Percent Agricultural Cover; 

 Percent Riparian Forest Cover;  

 Percent in a Groundwater Recharge Area; and 

 Percent Urban Lands. 

  
A detailed discussion of each factor can be found below. 
 
 
Percent Agricultural Cover  
This factor considers both croplands and pasture lands and is measured in terms of percent cover. 
Values for each subwatershed range from 10.8 percent to 38.7 percent.  The extent of agriculture 
within a watershed can negatively impact water quality, with areas comprising larger amounts of 
agriculture often exhibiting higher sediment, bacteria, and nutrient loads.  Table 15-10 provides a 
detailed breakdown of the scoring system used for this factor.  
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Table 15-10.  Percent Agricultural Cover Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Greater than 30.0 percent 5 2 10 

25.1 to 30.0 percent 4 2 8 

20.1 to 25.0 percent 3 2 6 

15.1 to 20.0 percent 2 2 4 

Less than 15.1 percent 1 2 2 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Percent Riparian Forest Cover  
This factor measures the amount of forest cover within 100-feet on either side of all streams and 
waterbodies in each subwatershed, including Chautauqua Lake.  Forested riparian buffers function as 
water filters by trapping pollutants and eroded soil before they enter into a particular waterbody, 
thus having a beneficial effect on water quality.  These areas also stabilize creek banks, which helps 
prevent soil erosion. Values in each subwatershed range from 45.6 percent to 85.4 percent.  Table 
15-11 provides a detailed breakdown of the scoring system used for this factor.  
 
 

Table 15-11.  Percent Riparian Forest Cover Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Less than 50.0 percent 5 2 10 

50.0 to 60.0 percent 4 2 8 

60.1 to 70.0 percent 3 2 6 

70.1 to 80.0 percent 2 2 4 

Greater than 80.0 percent 1 2 2 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Percent Within a Groundwater Recharge Area  
This factor measures the amount of confined and unconfined aquifers within each of the 14 
subwatersheds in terms of percent cover.  Values for each subwatershed range from 0.0 percent to 
33.9 percent.  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.  Aquifers can be 
highly susceptible to contamination from point sources of pollution such as landfills and petroleum 
storage tanks, as well as nonpoint sources of pollution from both urban and agricultural land uses. 
Thus, subwatersheds with higher percentages of aquifer coverage will be of greater concern than 
those with lower percentages.  Table 15-12 provides a detailed breakdown of the scoring system 
used for this factor. 
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Table 15-12.  Percent Within a Groundwater Recharge Area Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

80.1 to 100.0 percent 5 2 10 

60.1 to 80.0 percent 4 2 8 

40.1 to 60.0 percent 3 2 6 

20.1 to 40.0 percent 2 2 4 

Less than 20.1 percent 1 2 2 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Percent Urban Lands  
This factor measures the percent cover of urban lands in each subwatershed as presented in Section 
7.2.  Note that 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 in the form of lawn grasses.  Urban lands do not necessarily refer to urban city 
development.  This factor is important as development intensities and patterns can play a significant 
role in water quality and overall watershed health.  The amount of urban lands within each 
subwatershed ranges from 2.1 percent to 20.8 percent.  Table 15-13 provides a detailed breakdown 
of the scoring system used for this factor.   
 
 

Table 15-13.  Percent Urban Lands Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Greater than 12.0 percent 5 2 10 

9.1 to 12.0 percent 4 2 8 

6.1 to 9.0 percent 3 2 6 

3.0 to 6.0 percent 2 2 4 

Less than 3.0 percent 1 2 2 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 

Land Use and Ownership 

Factors categorized as Land Use and Ownership received the lowest weighting; the scores for each 
factor within this category were multiplied by 1.0.  The minimum score a subwatershed could receive 
under this category is 3.0; the maximum possible score is 15.0. 
This category includes three factors:  
 

 Seasonal Residential Parcels Adjacent to Waterbodies;  
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 Percent of Residential Parcels not in Sewer District; and 

 Number of Livestock. 

 
A detailed discussion of each factor can be found below. 
 
Seasonal Residential Parcels Adjacent to Waterbodies  
This factor measures the number of residential parcels within 500 feet of a waterbody that are 
classified as “seasonal residences” by the NYS Office of Real Property Services Property Classification 
Codes.  Values for each subwatershed range from 0 parcels to 397 parcels.  As the Chautauqua Lake 
watershed often realizes significant population increases during the summer months due to the 
influx of seasonal residents, impacts to water quality also increase during these months from 
increased use of watershed resources.  Thus, subwatersheds comprising smaller numbers of seasonal 
residences are considered to pose a lower risk to water quality than do subwatersheds comprising 
larger amounts.  Table 15-14 provides a detailed breakdown of the scoring system used for this 
factor.   
 
 

Table 15-14.  Seasonal Residential Parcels Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Greater than 40 parcels 5 1.5 7.5 

21 to 40 parcels 4 1.5 6.0 

11 to 20 parcels 3 1.5 4.5 

6 to 10 parcels 2 1.5 3.0 

Less than 6 parcels 1 1.5 1.5 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Percent of Residential Parcels not in Sewer District  
This factor measures the percent of all residential parcels within a subwatershed that are not located 
in one of the local municipal sewer districts.  It is assumed that residential parcels not within a sewer 
district use septic systems to manage their wastewater.  Over time, these systems can affect water 
quality as they present a potential source of nonpoint water pollution when systems fail to function 
properly, systems are misused, or when individual systems are installed at densities higher than 
what an area's soils can accommodate.   Thus, watersheds with increased percentages of residential 
parcels not within local sewer districts are considered to be of greater concern.  The values for each 
subwatershed ranges from 2.1 to 100.0 percent.  Table 15-15 provides a detailed breakdown of the 
scoring system used for this factor.   
 
 
 
 
 
 
 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 426

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

Table 15-15.  Percent of Residential Parcels not in Sewer District Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Greater than 80.0 percent 5 1.5 7.5 

60.1 to 80.0 percent 4 1.5 6.0 

40.1 to 60.0 percent 3 1.5 4.5 

20.1 to 40.0 percent 2 1.5 3.0 

Less than 20.1 percent 1 1.5 1.5 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 

 
 
Number of Livestock 
This factor measures the number of livestock per 100 acres of total subwatershed area.  While not all 
livestock use in a given watershed is detrimental to water quality, livestock use can impact water 
quality by increasing coliform bacteria, sedimentation, and water temperatures, as well as decreasing 
dissolved oxygen concentrations.  Thus, watersheds with increased concentrations of livestock are 
considered to be of greater concern.  The number of livestock per 100 acres for each subwatershed 
ranges from 0.0 to 13.9.  Table 15-16 provides a detailed breakdown of the scoring system used for 
this factor.   
 
 

Table 15-16.  Number of Livestock Scoring System 

SCORING SCALE SCORE VALUE WEIGHT VALUE WEIGHTED 

SCORE 

Greater than 8.0 per 100 acres 5 1.5 7.5 

6.1 to 8.0 per 100 acres 4 1.5 6.0 

4.1 to 6.0 per 100 acres 3 1.5 4.5 

2.1 to 4.0 per 100 acres 2 1.5 3.0 

Less than 2.1 per 100 acres 1 1.5 1.5 

Source: Livestock data provided by the Chautauqua County Soil and Water Conservation District 
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16 Best Management Practice (BMP) Effectiveness 
 
16.1 Agricultural BMP Effectiveness 
 

Riparian Buffers 

Naturally vegetated riparian and streambank buffers are effective at protecting waterbodies from 
nonpoint source pollution by intercepting pollutant (e.g., nitrogen and phosphorus) and sediment-
laden runoff from adjacent land uses.  Table 16-1 provides the buffer width requirements necessary 
to realize nitrogen removal efficiencies of 50 percent, 75 percent, and 90 percent for two riparian 
buffer compositions. 

 

Table 16-1.  Riparian Buffers Widths and Nitrogen Removal Efficiencies64 

RIPARIAN BUFFER 

COMPOSITION 

50% NITROGEN 

REMOVAL 

75% NITROGEN 

REMOVAL 

90% NITROGEN 

REMOVAL 

Grass 52.5 ft 154.2 ft 295.3 ft 

Grass/Forest 16.4 ft 65.6 ft 154.2 ft 

 

In terms of sediment, grass swales 14 feet in width can reduce the amount of sediment entering a 
given waterbody from a particular location by approximately 70 percent; a 28-foot grass buffer can 
reduce this load by almost 90 percent.65   
 
No-Till Crop Production 

In a no-till crop production system the field is left virtually undisturbed from harvest to planting, 
except for nutrient injection; fields are no longer plowed, and plant residues remain on the soil to 
offer protection from erosion; and a narrow seedbed is prepared by the planter or drill during the 
planting operation, to allow adequate seed and fertilizer placement.  Table 16-2 provides the percent 
of pollutant removed resulting from three levels of no-till implementation (i.e., 25 percent, 50 
percent, and 75 percent of agricultural land area). 

 
 

Table 16-2.  No-Till and Percent Removal Efficiencies66 

POLLUTANT 25% OF 

AGRICULTURAL 

AREA 

50% OF 

AGRICULTURAL 

AREA 

75% OF 

AGRICULTURAL 

AREA 

Sediment 13.0% 33.1% 49.8% 

Total Nitrogen 11.0% 24.9% 41.1% 

Total Phosphorus 11.1% 25.1% 41.7% 

 
 

Vegetative Filter Strips 

Filter strips are areas of either planted or indigenous vegetation located along cropland edges 
(generally grasses in this context).    These areas remove pollutants from runoff, provide habitat for 
wildlife, and offer an area for field turn rows and haymaking.  Filter strips may also increase farm 
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safety by moving machinery operations away from steep stream and ditch banks.   Table 16-3 
provides the percent of pollutant removed resulting from three levels of vegetative filter strip 
implementation (i.e., 25 percent, 50 percent, and 75 percent of agricultural land area). 

 
 

Table 16-3.  Vegetative Filter Strips and Percent Removal Efficiencies67 

POLLUTANT 25% OF 

AGRICULTURAL 

AREA 

50% OF 

AGRICULTURAL 

AREA 

75% OF 

AGRICULTURAL 

AREA 

Sediment 19.8% 34.6% 42.9% 

Total Nitrogen 21.7% 34.4% 43.2% 

Total Phosphorus 23.1% 35.8% 44.4% 

 
 
 
Cover Crops 

Cover crops are crops sown after harvest of the main crop and, by providing protective cover for the 
soil, reduce erosion and associated nonpoint source pollution.  Cover crops can also uptake excess 
nitrogen remaining in the soil following harvest, while also providing valuable organic matter that 
can be ploughed into the soil. Table 16-4 provides the percent of pollutant removed resulting from 
three levels of cover crop implementation (i.e., 25 percent, 50 percent, and 75 percent of agricultural 
land area). 

 
 

Table 16-4.  Cover Crops and Percent Removal Efficiencies68 

POL12-LUTANT 25% OF 

AGRICULTURAL 

AREA 

50% OF 

AGRICULTURAL 

AREA 

75% OF 

AGRICULTURAL 

AREA 

Sediment 7.8% 18.5% 23.9% 

Total Nitrogen 10.1% 21.4% 27.2% 

Total Phosphorus 10.5% 21.1% 26.3% 
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16.2 Stormwater BMP Effectiveness 
 

Table 16-6.  Stormwater BMP Pollutant Removal Efficiencies 

BMP TYPE BMP REMOVAL EFFICIENCIES (%) 

TSS TN TP 

Stormwater     
Ponds 

Wet Pond 70 35 45 

Wet Extended Detention Pond 80 55 68 

Micropool Extended Detention 
Pond 

NIA NIA NIA 

Multiple Pond System NIA NIA NIA 

Pocket Pond NIA NIA NIA 

Stormwater 
Wetlands 

Shallow Wetland 80 55 45 

Extended Detention Wetland 80 55 45 

Pond/Wetland System NIA NIA NIA 

Gravel Detention 95 85 64 

Infiltration 
Practices 

Infiltration Trench (>75 ft from 
surface water) 

90 55 60 

Infiltration Trench (<75 ft from 
surface water) 

90 10 60 

Infiltration Basin (>75 ft from 
surface water) 

90 60 65 

Infiltration Basin (<75 ft from 
surface water) 

90 10 65 

Dry Wells 90 55 60 

Drip Edges 90 55 60 

Filtering     
Practices 

Aboveground or Underground 
Sand Filter that infiltrates WQV 

(>75 ft from surface water) 
90 60 65 

Aboveground or Underground 
Sand Filter that infiltrates WQV 

(<75 ft from surface water) 
90 10 65 

Aboveground or Underground 
Sand Filter with underdrain 

85 10 45 

Tree Box Filter NIA NIA NIA 

Bioretention System 90 65 65 

Permeable Pavement that 
infiltrates WQV (>75 ft from 

surface water) 
90 60 65 

Permeable Pavement that 
infiltrates WQV (<75 ft from 

surface water) 
90 10 65 
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BMP TYPE BMP REMOVAL EFFICIENCIES (%) 

TSS TN TP 

Permeable Pavement with 
underdrain 

90 10 45 

Treatment      
Swales 

Flow Through Treatment Swale NIA NIA NIA 

Vegetated     
Buffers 

Vegetated Buffers 73 40 45 

Pre-Treatment 
Practices 

Sediment Forebay NIA NIA NIA 

Vegetated Filter Strip 73 40 45 

Vegetated Swale 65 20 25 

Flow Through Device – 
Hydrodynamic Separator 

35 10 5 

Flow Through Device – 
Underground Multichamber 
Water Quality Unity (WQU) 

72 10 9 

Other Flow Through Devices NIA NIA NIA 

Off0line Deep Sump Catch Basin 15 5 5 

          NIA: No Information Available  

          Source: New Hampshire Stormwater Manual, Volume 1: Stormwater and Antidegredation  
       http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-08-20a.pdf  

 
 

  

http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-08-20a.pdf
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17 Sample Watershed Compact 
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18 Model Ordinances 
 
18.1 NYSDEC Model Law for Flood Damage Prevention 
 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
LOCAL LAW FOR FLOOD DAMAGE PREVENTION 

 
INSTRUCTIONS 

   
The attached MODEL LOCAL LAW is designed to comply with the floodplain management 
requirements of the National Flood Insurance Program contained in 44 CFR 60.3(b,c,&d).  The 
Department of Environmental Conservation (DEC) has included several optional administrative 
provisions in the MODEL LOCAL LAW which are strongly recommended for proper administration.  
Any changes made to this MODEL should be reviewed by the community's attorney and either 
the DEC or the Federal Emergency Management Agency (FEMA) before enacting.  DEC and 
FEMA must be provided a list of any changes to this model at the time of filing. 
 
Department of State Filing Forms – insert all required information.  Blank Local Law Filing Forms, 
including instructions and an online interactive version, can be found at 
http://www.dos.state.ny.us/lgss/publications.htm. 
 
The following sections must be completed by the community:  
      
Page 1, Sect. 1.1 - Insert legislative body and the name of the community twice. 
 
Page 7 – If you are enacting this Local Law to comply with FEMA requirements associated with new 
community or county Flood Insurance Rate Maps, the Department of Environmental Conservation 
will include in this package a replacement Page 7 with the mapping information filled out.  Simply 
insert the name of the community in Section 3.1 and insert the location where the Flood 
Insurance Study and/or maps are on file.  Otherwise, follow the instructions for Page 7, below. 
 
Page 7, Sect. 3.1 - Insert the name of the community.  
 
Page 7, Sect. 3.2 - Complete (1) through (5) as necessary, according to the documents your 
community has been furnished by the Federal Emergency Management Agency (FEMA). Cross out or 
delete any unused subsections.  Documents you may have received are: 
 

(a) Flood Insurance Study report--a brown or buff colored booklet, which contains technical 
data on flooding in the community;  

 
(b) Flood Insurance Rate Map (FIRM)--a map in either an 11"x17" flat or a Z-fold (road map 
style) format.  If the map consists of more than one panel, an index panel is usually included.  
The FIRM shows locations of areas of special flood hazard in the community; and, 

 
(c) Flood Boundary and Floodway Map (FBFM)--a Z-folded sheet that shows the location of 
floodways in the community. 

 
If your community received only a single FIRM map, fill in (1).  The community number, a six digit 
number whose first two digits are 36, is required and is found in the lower right corner of the FIRM.  
The community number may also have a letter suffix, which should also be included.  Also include the 
"effective date" shown on the map. 
 

http://www.dos.state.ny.us/lgss/publications.htm
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If you received a FIRM map with more than one panel, fill in (2).  Be sure to show the community 
number and the panel numbers (e.g., 361540 0001-0025) and the letter suffix, if one is shown.  Also 
include the "effective date" shown on the index panel. 
 
If you received a Flood Insurance Study report, fill in (3) with the community name, name of your 
county(s) as shown on the report and date. 
 
If you received a single FBFM, fill in (4).     
 
If your community received a FBFM with multiple panels, fill in (5) with data from the index sheet. 
 
If you are unsure what documents were sent to you, contact the DEC Regional Coordinator for your 
county or the DEC Central Office (listed on page iv).   
 
Page 7, Sect. 3.2 – Insert the local location where the Flood Insurance Study and maps are on file. 
(e.g. Town/Village Offices, Clerk’s office) 
 
Page 8, Sect. 3.5 – Insert the name of the community. 
 
Page 8, Sect. 3.6 - Insert the name of the community. 
 
Page 8, Sect. 4.1 - Insert the title or office of the individual or group responsible for administering 
the local law, such as the Building Inspector, Code Enforcement Officer or Planning Board.  May not 
be the same as Sect. 6.1(1). 
 
Page 9, Sect. 4.2-2 - Insert fee amount (if so desired) and community name. 
 
Page 13-14, Sect. 5.1-2 - Insert the name of the community in the six blanks.   
 
Page 17, Sect. 6.1(1) - Insert the name of the appeals board (in many instances the Zoning Board of 
Appeals serves this role) and the name of the community.  It may be necessary to create a 3-5 person 
board to fulfill these duties.  In accordance with Town/Village/City Law, the appeals board may 
neither be the Town/Village/City Board, nor have any common members, nor be the same 
body as named in Sect. 4.1. 
 
Page 17, Sect. 6.1(2) - Insert the name of the appeals board.  
 
Page 17, Sect. 6.1(3) - Same as 6.1(2). 
 
Page 17, Sect. 6.1(4) - Same as 6.l(2). 
 
Page 18, Sect. 6.1(5) - Same as 6.l(2). 
 
Page 20 - Insert date of enactment, the names of the governing body, community and county, and the 
date on which the law becomes effective. 
 
Attachment "A" (4 pages) to this document provides a recommended "Floodplain Development 
Permit Application" form.  This form or its equivalent must be used in conjunction with Section 4.2 of 
this model local law. 
 
Attachment "B" (1 page) to this document provides a recommended "Certificate of Compliance for 
Development in a Special Flood Hazard Area."  This form or its equivalent should be used in 
conjunction with Section 4.4-7 of this model local law. 
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Please contact one of the DEC Central Office Program Coordinators listed on page iv should 
you have any questions about filling in the blanks or if you find any errors or omissions to these 
instructions, content, or attachments.     
Optional Language is provided should your community wish to enact additional requirements to 
increase the level of safety.  Note that many of these options result in points that can result in 
discounts on flood insurance premiums within communities that participate in FEMA’s Community 
Rating System.  Contact DEC for information about the Community Rating System. 

 
NOTE: This document must be adopted in a manner that is legally enforceable. 
File the indicated number of certified copies with each of the five offices listed below.  
Follow all instructions and use the official filing form. 

 
 
1. FEDERAL AGENCY (1 copy) 
 
Federal Emergency Management Agency 
Natural & Technical Hazards Division 
26 Federal Plaza  
New York, New York  l0278-0002 
 
2. COUNTY PLANNING (1 copy) 
 
The planning department for your county. 
 
3. SECRETARY OF STATE (3 copies)  
 
State Records and Law Bureau 
Department of State 
41 State Street 
Albany, New York l2231 
 
 
4. DEC CENTRAL OFFICE (1 copy)*  
 
NYS  Department of Environmental Conservation   
Floodplain Management Section 
Attn:  Jaime Ethier 
625 Broadway, 4th Floor    
Albany, NY 12233-3504 

(518) 402-8185 
 
5. DEC REGIONAL OFFICE (1 copy)* 
 
Regional Office address is determined by the county in which the community is located.  See page iv 
for address of Regional Office covering your county. 
 
*Please submit one copy of the "Local Law Acknowledgement" to the DEC Central Office and to 
the DEC Regional Office upon receipt from the Department of State.  However, to expedite 
approval of your Local Law, please send a copy of the Local Law along with the Enabling Resolution 
and the NFIP Application to the DEC Central Office immediately upon passage, prior to receipt of the 
“Local Law Acknowledgement.”   
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New York State Department of Environmental Conservation 
Bureau of Flood Protection and Dam Safety 

625 Broadway, 4th Floor 

Albany, NY 12233-3504 
(518)402-8185 

 
Central Office Floodplain Management Coordinators 

 
Bill Nechamen: 518-402-8146 Chief, Floodplain Management
 wsnecham@gw.dec.state.ny.us   
Kelli Higgins: 518-402-8143 Environmental Engineer kahiggin@gw.dec.state.ny.us 
Jaime Ethier: 518-402-8149 Environmental Program Specialist jaethier@gw.dec.state.ny.us 
Jacob Tysz 518-402-8152 Mapping Specialist rjtysz@gw.dec.state.ny.us 

 

Regional Floodplain Management Coordinators 
11 Nassau & Suffolk 

  
NYS DEC Region 1 
Loop Rd., Building 40 
SUNY Campus 
Stony Brook, NY  11790-2356 

Eric Star  
(631) 444-0423 
exstar@gw.dec.state.ny.us  
 

2 Bronx, Kings, New York, Queens & Richmond  

  

NYS DEC Region 2 
1 Hunters Point Plaza 
4740 21st Street 
Long Island City, NY 11101-5407 

Vichit Aramsombatdee 
(718) 482-4946 
vxaramso@gw.dec.state.ny.us  

3 Dutchess, Orange, Putnam, Rockland,  Sullivan, Ulster & 
Westchester 

NYS DEC Region 3 
21 S. Putt Corners Rd. 
New Paltz, NY 12561 

Vacant 

4 Albany, Columbia, Delaware, Greene, Montgomery, 
Otsego, Rensselaer, Schenectady &  Schoharie 

NYS DEC Region 4 
1130 North Westcott Road, 
Schenectady, NY 12306 

Tom Blanchard 
(518) 357-2379 
teblanch@gw.dec.state.ny.us  

5 

North 

Clinton, Essex, & Franklin 

 

NYS DEC Region 5 
Route 86, PO Box 296 
Ray Brook, NY  12977-0296 

Fred Dunlap  
(518) 897-1243 
fddunlap@gw.dec.state.ny.us 

5 

South 

Fulton, Hamilton, Saratoga, Warren & Washington NYS DEC Region 5 
232 Hudson St. 
Warrensburg, NY 12885 

Rob Streeter 
(518) 623-1211 
rwstreet@gw.dec.state.ny.us 

6 Herkimer, Jefferson, Lewis, Oneida & St. Lawrence 

 

NYS DEC Region 6 
207 Genesee Street 
Utica, NY 13501 

Albert Ash 
(315) 793-2358 
awash@gw.dec.state.ny.us 

7 North Cayuga, Madison, Onondaga & Oswego 
 

NYS DEC, Region 7 
615 Erie Blvd. West 
Syracuse, NY  13204-2400 

Kevin Delaney 
(315) 426-7501 
kddelane@gw.dec.state.ny.us 

7 South Broome, Chenango, Cortland, Tioga &  
Tompkins 

 

NYS DEC, Region 7 
1679 NY Route 11 
Kirkwood, NY 13795 

Larry Lepak  
(607) 775-2545 ext 121 
ltlepak@gw.dec.state.ny.us 

8 

North 

Genesee, Livingston, Monroe, Ontario, Orleans, & 
Wayne  

NYS DEC Region 8 
6274 E. Avon-Lima Rd. 
Avon, NY 14414 

Colleen Donovan 
(585) 226-5446 
crdonova@gw.dec.state.ny.us  

8 
South 
 

Chemung, Schuyler, Southern Seneca,  
Steuben & Yates 

NYS DEC, Region 8 
276 Sing Sing Rd. 
Horseheads, NY 14845 
 

Scott Rodabaugh 
(607) 739-0809 
sarodaba@gw.dec.state.ny.us 

9 Allegany, Cattaraugus, Chautauqua, Erie, Niagara & 
Wyoming 
 

NYS DEC, Region 9 
270 Michigan Ave. 
Buffalo, NY  14203-2999 

Rebecca Anderson  
(716) 851-7070 
rjanders@gw.dec.state.ny.us 

 

mailto:wsnecham@gw.dec.state.ny.us
mailto:kahiggin@gw.dec.state.ny.us
mailto:jaethier@gw.dec.state.ny.us
mailto:rjtysz@gw.dec.state.ny.us
mailto:exstar@gw.dec.state.ny.us
mailto:vxaramso@gw.dec.state.ny.us
mailto:teblanch@gw.dec.state.ny.us
mailto:fddunlap@gw.dec.state.ny.us
mailto:rwstreet@gw.dec.state.ny.us
mailto:awash@gw.dec.state.ny.us
mailto:kddelane@gw.dec.state.ny.us
mailto:ltlepak@gw.dec.state.ny.us
mailto:crdonova@gw.dec.state.ny.us
mailto:sarodaba@gw.dec.state.ny.us
mailto:rjanders@gw.dec.state.ny.us
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A local law for Flood Damage Prevention as authorized by the New York State Constitution,  
Article IX, Section 2, and Environmental Conservation Law, Article 36 

SECTION 1.0 
STATUTORY AUTHORIZATION AND PURPOSE 

 
1.1 FINDINGS 
 

The                                    of the                          of   ________________________ finds that the potential 
and/or actual damages from flooding and erosion may be a problem to the residents of the                         
of ____________________  and that such damages may include: destruction or loss of private and 
public housing, damage to public facilities, both publicly and privately owned, and injury to and 
loss of human life.  In order to minimize the threat of such damages and to achieve the 
purposes and objectives hereinafter set forth, this local law is adopted. 

 
1.2 STATEMENT OF PURPOSE 
 

It is the purpose of this local law to promote the public health, safety, and general welfare, and 
to minimize public and private losses due to flood conditions in specific areas by provisions 
designed to: 

 
(1) regulate uses which are dangerous to health, safety and property due to water or erosion 

hazards, or which result in damaging increases in erosion or in flood heights or 
velocities; 

 
(2) require that uses vulnerable to floods, including facilities which serve such uses, be 

protected against flood damage at the time of initial construction; 
 

(3) control the alteration of natural floodplains, stream channels, and natural protective 
barriers which are involved in the accommodation of flood waters; 

 
(4) control filling, grading, dredging and other development which may increase erosion or 

flood damages; 
 
(5) regulate the construction of flood barriers which will unnaturally divert flood waters or 

which may increase flood hazards to other lands, and; 
 
(6)   qualify and maintain for participation in the National Flood Insurance Program. 

 
1.3 OBJECTIVES 
 

The objectives of this local law are: 
 

(l)   to protect human life and health; 
 

(2) to minimize expenditure of public money for costly flood control projects; 
 
(3) to minimize the need for rescue and relief efforts associated with flooding and generally 

undertaken at the expense of the general public; 
 
(4) to minimize prolonged business interruptions; 
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(5) to minimize damage to public facilities and utilities such as water and gas mains, electric, 

telephone, sewer lines, streets and bridges located in areas of special flood hazard; 
 

(6) to help maintain a stable tax base by providing for the sound use and development of 
areas of special flood hazard so as to minimize future flood blight areas; 

 
(7) to provide that developers are notified that property is in an area of special flood hazard; 

and, 
 
(8) to ensure that those who occupy the areas of special flood hazard assume responsibility 

for their actions. 
 

SECTION 2.0 
DEFINITIONS 

 
Unless specifically defined below, words or phrases used in this local law shall be interpreted so as to 
give them the meaning they have in common usage and to give this local law its most reasonable 
application. 
 
"Appeal" means a request for a review of the Local Administrator's interpretation of any provision of 
this Local Law or a request for a variance. 
 
"Area of shallow flooding" means a designated AO, AH or VO Zone on a community's Flood 
Insurance Rate Map (FIRM) with a one percent or greater annual chance of flooding to an average 
annual depth of one to three feet where a clearly defined channel does not exist, where the path of 
flooding is unpredictable and where velocity flow may be evident. Such flooding is characterized by 
ponding or sheet flow. 
 
"Area of special flood hazard" is the land in the floodplain within a community subject to a one 
percent or greater chance of flooding in any given year. This area may be designated as Zone A, AE, 
AH, AO, A1-A30, A99, V, VO, VE, or V1-V30. It is also commonly referred to as the base floodplain or 
l00-year floodplain.  For purposes of this Local Law, the term “special flood hazard area (SFHA)” is 
synonymous in meaning with the phrase “area of special flood hazard.”  
 
"Base flood" means the flood having a one percent chance of being equalled or exceeded in any given 
year. 
 
"Basement" means that portion of a building having its floor subgrade (below ground level) on all 
sides. 
 
"Building" see "Structure" 
 
"Cellar" has the same meaning as "Basement". 
 
"Crawl Space" means an enclosed area beneath the lowest elevated floor, eighteen inches or more in 
height, which is used to service the underside of the lowest elevated floor.  The elevation of the floor 
of this enclosed area, which may be of soil, gravel, concrete or other material, must be equal to or 
above the lowest adjacent exterior grade.  The enclosed crawl space area shall be properly vented to 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 426

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

allow for the equalization of hydrostatic forces which would be experienced during periods of 
flooding. 
 
"Development" means any man-made change to improved or unimproved real estate, including but 
not limited to buildings or other structures, mining, dredging, filling, paving, excavation or drilling 
operations or storage of equipment or materials. 
 
"Elevated building" means a non-basement building (i) built, in the case of a building in Zones A1-
A30, AE, A, A99, AO, AH, B, C, X, or D, to have the top of the elevated floor, or in the case of a building 
in Zones V1-30, VE, or V, to have the bottom of the lowest horizontal structure member of the 
elevated floor, elevated above the ground level by means of pilings, columns (posts and piers), or 
shear walls parallel to the flow of the water and (ii) adequately anchored so as not to impair the 
structural integrity of the building during a flood of up to the magnitude of the base flood. In the case 
of Zones A1-A30, AE, A, A99, AO, AH, B, C, X, or D, "elevated building" also includes a building 
elevated by means of fill or solid foundation perimeter walls with openings sufficient to facilitate the 
unimpeded movement of flood waters.  In the case of Zones V1-V30, VE, or V, "elevated building" also 
includes a building otherwise meeting the definition of "elevated building", even though  the lower 
area is enclosed by means of breakaway walls that meet the federal standards. 
 
"Federal Emergency Management Agency" means the Federal agency that administers the 
National Flood Insurance Program. 
 
"Flood" or "Flooding" means a general and temporary condition of partial or complete inundation of 
normally dry land areas from: 
 
 (l) the overflow of inland or tidal waters; 
 

(2) the unusual and rapid accumulation or runoff of surface  waters from any source. 
 
"Flood" or "flooding" also means the collapse or subsidence of land along the shore of a lake or other 
body of water as a result of erosion or undermining  caused by waves or currents of water exceeding 
anticipated cyclical levels or suddenly caused by an unusually high water level in a natural body of 
water, accompanied by a severe storm, or by an unanticipated force of nature, such as a flash flood or 
an abnormal tidal surge, or by some similarly unusual and unforeseeable event which results in 
flooding as defined in (1) above. 
 
"Flood Boundary and Floodway Map (FBFM)" means an official map of the community published 
by the Federal Emergency Management Agency as part of a riverine community's Flood Insurance 
Study.  The FBFM delineates a Regulatory Floodway along water courses studied in detail in the 
Flood Insurance Study. 
 
"Flood Elevation Study" means an examination, evaluation and determination of the flood hazards 
and, if appropriate, corresponding water surface elevations, or an examination, evaluation and 
determination of flood- related erosion hazards. 
 
"Flood Hazard Boundary Map (FHBM)" means an official map of a community, issued by the 
Federal Emergency Management Agency, where the boundaries of the areas of special flood hazard 
have been designated as Zone A but no flood elevations are provided. 
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"Flood Insurance Rate Map (FIRM)" means an official map of a community, on which the Federal 
Emergency Management Agency has delineated both the areas of special flood hazard and the risk 
premium zones applicable to the community. 
 
"Flood Insurance Study" see "flood elevation study". 
 
"Floodplain" or "Flood-prone area" means any land area susceptible to being inundated by water 
from any source (see definition of "Flooding"). 
 
"Floodproofing" means any combination of structural and non-structural additions, changes, or 
adjustments to structures which reduce or eliminate flood damage to real estate or improved real 
property, water and sanitary facilities, structures and their contents. 
 
"Floodway" - has the same meaning as "Regulatory Floodway". 
 
"Functionally dependent use" means a use which cannot perform its intended purpose unless it is 
located or carried out in close proximity to water, such as a docking or port facility necessary for the 
loading and unloading of cargo or passengers, shipbuilding, and ship repair facilities. The term does 
not include long-term storage, manufacturing, sales, or service facilities. 
 
"Highest adjacent grade" means the highest natural elevation of the ground surface, prior to 
construction, next to the proposed walls of a structure. 
 
"Historic structure" means any structure that is: 
 

(1) listed individually in the National Register of Historic Places (a listing maintained by the 
Department of the Interior) or preliminarily determined by the Secretary of the Interior 
as meeting the requirements for individual listing on the National Register; 

 
(2) certified or preliminarily determined by the Secretary of the Interior as contributing to 

the historical significance of a registered historic district or a district preliminarily deter-
mined by the Secretary to qualify as a registered historic district; 

 
(3) individually listed on a state inventory of historic places in states with historic 

preservation programs which have been approved by the Secretary of the Interior; or 
 
(4) individually listed on a local inventory of historic places in communities with historic 

preservation programs that have been certified either: 
 

(i) by an approved state program as determined by the Secretary of the Interior or 
 
(ii)  directly by the Secretary of the Interior in states without approved programs. 

 
"Local Administrator" is the person appointed by the community to administer and implement this 
local law by granting or denying development permits in accordance with its provisions.  This person 
is often the Building Inspector, Code Enforcement Officer, or employee of an engineering department. 
 
"Lowest floor" means lowest floor of the lowest enclosed area (including basement or cellar).  An 
unfinished or flood resistant enclosure, usable solely for parking of vehicles, building access, or 
storage in an area other than a basement area is not considered a building's lowest floor; provided, 
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that such enclosure is not built so as to render the structure in violation of the applicable non-
elevation design requirements of this Local Law. 
 
"Manufactured home" means a structure, transportable in one or more sections, which is built on a 
permanent chassis and designed to be used with or without a permanent foundation when connected 
to the required utilities.  The term does not include a "Recreational vehicle" 
 
"Manufactured home park or subdivision" means a parcel (or contiguous parcels) of land divided 
into two or more manufactured home lots for rent or sale. 
 
"Mean sea level" means, for purposes of the National Flood Insurance Program, the National 
Geodetic Vertical Datum (NGVD) of l929, the North American Vertical Datum of 1988 (NAVD 88), or 
other datum, to which base flood elevations shown on a community's Flood Insurance Rate Map are 
referenced. 
 
"Mobile home" - has the same meaning as "Manufactured home". 
 
"New construction" means structures for which the "start of construction" commenced on or after 
the effective date of a floodplain management regulation adopted by the community and includes any 
subsequent improvements to such structure. 
 
"One hundred year flood" or "100-year flood" has the same meaning as "Base Flood". 
 
"Principally above ground" means that at least 5l percent of the actual cash value of the structure, 
excluding land value, is above ground. 
 
"Recreational vehicle" means a vehicle which is: 
 

(1) built on a single chassis; 
 
(2) 400 square feet or less when measured at the largest horizontal projections; 
 
(3) designed to be self-propelled or permanently towable by a light duty truck; and 
 
(4) not designed primarily for use as a permanent dwelling but as temporary living quarters 

for recreational, camping, travel,or seasonal use. 
 
"Regulatory Floodway" means the channel of a river or other watercourse and the adjacent land 
areas that must be reserved in order to discharge the base flood without cumulatively increasing the 
water surface elevation more than a designated height as determined by the Federal Emergency 
Management Agency in a Flood Insurance Study or by other agencies as provided in Section 4.4-2 of 
this Law. 
 
"Start of construction" means the date of permit issuance for new construction and substantial 
improvements to existing structures, provided that actual start of construction, repair, 
reconstruction, rehabilitation, addition placement, or other improvement is within 180 days after the 
date of issuance.  The actual start of construction means the first placement of permanent 
construction of a building (including a manufactured home) on a site, such as the pouring of a slab or 
footings, installation of pilings or construction of columns. 
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Permanent construction does not include land preparation (such as clearing, excavation, grading, or 
filling), or the installation of streets or walkways, or excavation for a basement, footings, piers or 
foundations, or the erection of temporary forms, or the installation of accessory buildings such as 
garages or sheds not occupied as dwelling units or not part of the main building.  For a substantial 
improvement, the actual “start of construction” means the first alteration of any wall, ceiling, floor, or 
other structural part of a building, whether or not that alteration affects the external dimensions of 
the building. 
 
"Structure" means a walled and roofed building, including a gas or liquid storage tank, that is 
principally above ground, as well as a manufactured home. 
 
"Substantial damage" means damage of any origin sustained by a structure whereby the cost of 
restoring the structure to its before damaged condition would equal or exceed 50 percent of the 
market value of the structure before the damage occurred. 
 
"Substantial improvement" means any reconstruction, rehabilitation, addition, or other 
improvement of a structure, the cost of which equals or exceeds 50 percent of the market value of the 
structure before the "start of construction" of the improvement.  The term includes structures which 
have incurred "substantial damage", regardless of the actual repair work performed.  The term does 
not, however, include either: 
 

(1) any project for improvement of a structure to correct existing violations of state or local 
health, sanitary, or safety code specifications which have been identified by the local 
code enforcement official and which are the minimum necessary to assure safe living 
conditions; or 

 
(2) any alteration of a "Historic structure", provided that the alteration will not preclude the 

structure's continued designation as a "Historic structure". 
 
"Variance" means a grant of relief from the requirements of this local law which permits 
construction or use in a manner that would otherwise be prohibited by this local law. 
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SECTION 3.0 
GENERAL PROVISIONS 

 
3.1 LANDS TO WHICH THIS LOCAL LAW APPLIES 
 

This local law shall apply to all areas of special flood hazard within the jurisdiction of the                           
____________________  of _______________________________. 
 

3.2 BASIS FOR ESTABLISHING THE AREAS OF SPECIAL FLOOD HAZARD 
 

The areas of special flood hazard are identified and defined on the following documents 
prepared by the Federal Emergency Management Agency (COMPLETE ONE THROUGH FIVE AS 
NECESSARY, RENUMBER SEQUENTIALLY AND CROSS OUT OR DELETE UNUSED 
SUBSECTIONS): 

 
(1) Flood Insurance Rate Map (single panel) No. ___________________,  whose effective date is  

____________               _____. 
   
(2) Flood Insurance Rate Map (multiple panels) Index No.                                  , whose effective 

date is _________________             . 
 
(3) A scientific and engineering report entitled "Flood Insurance Study, ____________  of 

___________________________________ , New York, _________________County" dated  
_______________________________. 

 
(4) Flood Boundary and Floodway Map (single panel) No.                           , whose effective 

date is _______________________.  
 
(5) Flood Boundary and Floodway Map (multiple panels) Index No. __________________, whose 

effective date is _______________________. 
 

The above documents are hereby adopted and declared to be a part of this  Local Law.  The 
Flood Insurance Study and/or maps are on file at:  
______________________________________________________________________________                                                                                                                                               
______________________________________________________________________________.   
 

3.3 INTERPRETATION AND CONFLICT WITH OTHER LAWS 
 

This Local Law includes all revisions to the National Flood Insurance Program through 
November l, l989 and shall supersede all previous laws adopted for the purpose of flood 
damage prevention. 
 
In their interpretation and application, the provisions of this local law shall be held to be 
minimum requirements, adopted for the promotion of the public health, safety, and welfare.  
Whenever the requirements of this local law are at variance with the requirements of any 
other lawfully adopted rules, regulations, or ordinances, the most restrictive, or that imposing 
the higher standards, shall govern. 
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3.4 SEVERABILITY 
 

The invalidity of any section or provision of this local law shall not invalidate any other section 
or provision thereof. 

 
3.5 PENALTIES FOR NON-COMPLIANCE 
 

No structure in an area of special flood hazard shall hereafter be constructed, located, 
extended, converted, or altered and no land shall be excavated or filled without full compliance 
with the terms of this local law and any other applicable regulations.  Any infraction of the 
provisions of this local law by failure to comply with any of its requirements, including 
infractions of conditions and safeguards established in connection with conditions of the 
permit, shall constitute a violation.  Any person who violates this local law or fails to comply 
with any of its requirements shall, upon conviction thereof, be fined no more than $250 or 
imprisoned for not more than l5 days or both.  Each day of noncompliance shall be considered 
a separate offense.  Nothing herein contained shall prevent the ____________ of __________________ 
from taking such other lawful action as necessary to prevent or remedy an infraction.  Any 
structure found not compliant with the requirements of this local law for which the developer 
and/or owner has not applied for and received an approved variance under Section 6.0 will be 
declared non-compliant and notification sent to the Federal Emergency Management Agency. 

 
3.6 WARNING AND DISCLAIMER OF LIABILITY 
 

The degree of flood protection required by this local law is considered reasonable for 
regulatory purposes and is based on scientific and engineering considerations.  Larger floods 
can and will occur on rare occasions.  Flood heights may be increased by man-made or natural 
causes.  This local law does not imply that land outside the area of special flood hazards or uses 
permitted within such areas will be free from flooding or flood damages.  This local law shall 
not create liability on the part of the ____________ of __________________, any officer or employee 
thereof, or the Federal Emergency Management Agency, for any flood damages that result from 
reliance on this local law or any administrative decision lawfully made thereunder. 

 
SECTION 4.0 

ADMINISTRATION 
 
4.1 DESIGNATION OF THE LOCAL ADMINISTRATOR 
 

The   __________________________  is hereby appointed Local Administrator to administer and 
implement this local law by granting or denying floodplain development permits in accordance 
with its provisions. 

 
4.2 THE FLOODPLAIN DEVELOPMENT PERMIT 
 

4.2-1 PURPOSE 
 

A floodplain development permit is hereby established for all construction and other 
development to be undertaken in areas of special flood hazard in this community for the 
purpose of protecting its citizens from increased flood hazards and insuring that new 
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development is constructed in a manner that minimizes its exposure to flooding.  It shall 
be unlawful to undertake any development in an area of special flood hazard, as shown 
on the Flood Insurance Rate Map enumerated in Section 3.2, without a valid floodplain 
development permit.  Application for a permit shall be made on forms furnished by the 
Local Administrator and may include, but not be limited to: plans, in duplicate, drawn to 
scale and showing: the nature, location, dimensions, and elevations of the area in 
question; existing or proposed structures, fill, storage of materials, drainage facilities, 
and the location of the foregoing.  

 
4.2-2 FEES 

 
All applications for a floodplain development permit shall be accompanied by an 
application fee of $ ____________.   In addition, the applicant shall be responsible for 
reimbursing the  ____________ of __________________  for any additional costs necessary for 
review, inspection and approval of this project. The Local Administrator may require a 
deposit of no more than $500.00 to cover these additional costs. 

  
4.3 APPLICATION FOR A PERMIT 
 

The applicant shall provide the following information as appropriate.  Additional information 
may be required on the permit application form. 
 
(1) The proposed elevation, in relation to mean sea level, of the lowest floor (including 

basement or cellar) of any new or substantially improved structure to be located in 
Zones A1-A30, AE or AH, or Zone A if base flood elevation data are available.  Upon 
completion of the lowest floor, the permitee shall submit to the Local Administrator the 
as-built elevation, certified by a licensed professional engineer or surveyor.   

 
(2) The proposed elevation, in relation to mean sea level, to which any new or substantially 

improved non-residential structure will be floodproofed.  Upon completion of the 
floodproofed portion of the structure, the permitee shall submit to the Local 
Administrator the as-built floodproofed elevation, certified by a professional engineer or 
surveyor. 

 
(3) A certificate from a licensed professional engineer or architect that any utility flood-

proofing will meet the criteria in Section 5.2-3, UTILITIES. 
 
(4) A certificate from a licensed professional engineer or architect that any non-residential 

floodproofed structure will meet the floodproofing criteria in Section 5.4, NON-RESIDEN-
TIAL STRUCTURES.  

 
(5) A description of the extent to which any watercourse will be altered or relocated as a 

result of proposed development.   Computations by a licensed professional engineer 
must be submitted that demonstrate that the altered or relocated segment will provide 
equal or greater conveyance than the original stream segment.  The applicant must 
submit any maps, computations or other material required by the Federal Emergency 
Management Agency (FEMA) to revise the documents enumerated in Section 3.2, when 
notified by the Local Administrator, and must pay any fees or other costs assessed by 
FEMA for this purpose. The applicant must also provide assurances that the conveyance 
capacity of the altered or relocated stream segment will be maintained. 
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(6) A technical analysis, by a licensed professional engineer, if required by the Local 
Administrator, which shows whether proposed development to be located in an area of 
special flood hazard may result in physical damage to any other property.  

 
(7) In Zone A, when no base flood elevation data are available from other sources, base flood 

elevation data shall be provided by the permit applicant for subdivision proposals and 
other proposed developments (including proposals for manufactured home and recreat-
ional vehicle parks and subdivisions) that are greater than either 50 lots or 5 acres. 

 
 
4.4  DUTIES AND RESPONSIBILITIES OF THE LOCAL ADMINISTRATOR 
 

Duties of the Local Administrator shall include, but not be limited to the following. 
 
 4.4-1 PERMIT APPLICATION REVIEW    
 

The Local Administrator shall conduct the following permit application review before 
issuing a floodplain development permit: 

 
(1) Review all applications for completeness, particularly with the requirements of 

subsection 4.3, APPLICATION FOR A PERMIT, and for compliance with the 
provisions and standards of this law. 

 
(2) Review subdivision and other proposed new development, including manufac-

tured home parks to determine whether proposed building sites will be 
reasonably safe from flooding.  If a proposed building site is located in an area of 
special flood hazard, all new construction and substantial improvements shall 
meet the applicable standards of Section 5.0, CONSTRUCTION STANDARDS and, in 
particular, sub-section 5.1-1 SUBDIVISION PROPOSALS. 

 
(3) Determine whether any proposed development in an area of special flood hazard 

may result in physical damage to any other property (e.g., stream bank erosion and 
increased flood velocities). The Local Administrator may require the applicant to 
submit additional technical analyses and data necessary to complete the 
determination.  

 
If the proposed development may result in physical damage to any other property 
or fails to meet the requirements of Section 5.0, CONSTRUCTION STANDARDS, no 
permit shall be issued.  The applicant may revise the application to include 
measures that mitigate or eliminate the adverse effects and re-submit the 
application. 

    
(4) Determine that all necessary permits have been received from those governmental 

agencies from which approval is required by State or Federal law. 
 
 4.4-2 USE OF OTHER FLOOD DATA 
 

(1) When the Federal Emergency Management Agency has designated areas of special 
flood hazard on the community's Flood Insurance Rate map (FIRM) but has neither 
produced water surface elevation data (these areas are designated Zone A or V on 
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the FIRM) nor identified a floodway, the Local Administrator shall obtain, review 
and reasonably utilize any base flood elevation and floodway data available from a 
Federal, State or other source, including data developed pursuant to paragraph 
4.3(7), as criteria for requiring that new construction, substantial improvements 
or other proposed development meet the requirements of this law. 

 
(2) When base flood elevation data are not available, the Local Administrator may use 

flood information from any other authoritative source, such as historical data, to 
establish flood elevations within the areas of special flood hazard, for the purposes 
of this law. 

 
4.4-3 ALTERATION OF WATERCOURSES 

 
(l) Notification to adjacent communities and the New York State Department of 

Environmental Conservation prior to permitting any alteration or relocation of a 
watercourse, and submittal of evidence of such notification to the Regional 
Director, Region II, Federal Emergency Management Agency. 

 
(2) Determine that the permit holder has provided for maintenance within the altered 

or relocated portion of said watercourse so that the flood carrying capacity is not 
diminished. 

 
4.4-4 CONSTRUCTION STAGE 

 
(1) In Zones A1-A30, AE and AH, and also Zone A if base flood elevation data are 

available, upon placement of the lowest floor or completion of floodproofing of a 
new or substantially improved structure, obtain from the permit holder a 
certification of the as-built elevation of the lowest floor or floodproofed elevation, 
in relation to mean sea level.  The certificate shall be prepared by or under the 
direct supervision of a licensed land surveyor or professional engineer and certi-
fied by same.  For manufactured homes, the permit holder shall submit the 
certificate of elevation upon placement of the structure on the site.  A certificate of 
elevation must also be submitted for a recreational vehicle if it remains on a site 
for 180 consecutive days or longer (unless it is fully licensed and ready for 
highway use). 

 
(2) Any further work undertaken prior to submission and approval of the certification 

shall be at the permit holder's risk.  The Local Administrator shall review all data 
submitted.  Deficiencies detected shall be cause to issue a stop work order for the 
project unless immediately corrected. 

 
4.4-5 INSPECTIONS 

 
The Local Administrator and/or the developer's engineer or architect shall make 
periodic inspections at appropriate times throughout the period of construction in order 
to monitor compliance with permit conditions and enable said inspector to certify, if 
requested, that the development is in compliance with the requirements of the 
floodplain development permit and/or any variance provisions. 

 
4.4-6 STOP WORK ORDERS 
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(1) The Local Administrator shall issue, or cause to be issued, a stop work order for any 

floodplain development found ongoing without a development permit.  Disregard of a 
stop work order shall subject the violator to the penalties described in Section 3.5 of this 
local law. 

 
(2) The Local Administrator shall issue, or cause to be issued, a stop work order for any 

floodplain development found non-compliant with the provisions of this law and/or the 
conditions of the development permit.  Disregard of a stop work order shall subject the 
violator to the penalties described in Section 3.5 of this local law. 

 
4.4-7 CERTIFICATE OF COMPLIANCE 

 
(l) In areas of special flood hazard, as determined by documents enumerated in 

Section 3.2, it shall be unlawful to occupy or to permit the use or occupancy of any 
building or premises, or both, or part thereof hereafter created, erected, changed, 
converted or wholly or partly altered or enlarged in its use or structure until a cer-
tificate of compliance has been issued by the Local Administrator stating that the 
building or land conforms to the requirements of this local law. 

 
(2) A certificate of compliance shall be issued by the Local Administrator upon 

satisfactory completion of all development in areas of special flood hazard. 
 
(3) Issuance of the certificate shall be based upon the inspections conducted as 

prescribed in Section 4.4-5, INSPECTIONS, and/or any certified elevations, 
hydraulic data, floodproofing, anchoring requirements or encroachment analyses 
which may have been required as a condition of the approved permit. 

 
4.4-8 INFORMATION TO BE RETAINED 

 
The Local Administrator shall retain and make available for inspection, copies of the 
following: 

 
(1) Floodplain development permits and certificates of compliance; 
 
(2)  Certifications of as-built lowest floor elevations of structures, required 

pursuant to sub-sections 4.4-4(1) and 4.4-4(2), and whether or not the structures 
contain a basement; 

 
(3) Floodproofing certificates required pursuant to sub-section 4.4-4(1), and whether 

or       not the structures contain a basement; 
 
(4) Variances issued pursuant to Section 6.0, VARIANCE PROCEDURES; and, 
 
(5) Notices required under sub-section 4.4-3, ALTERATION OF WATERCOURSES. 

 
  
 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 436

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

SECTION 5.0 
CONSTRUCTION STANDARDS 

 
5.1 GENERAL STANDARDS 
 

The following standards apply to new development, including new and substantially improved 
structures, in the areas of special flood hazard shown on the Flood Insurance Rate Map 
designated in Section 3.2. 

 
5.1-1  SUBDIVISION PROPOSALS 

 
The following standards apply to all new subdivision proposals and other proposed 
development in areas of special flood hazard (including proposals for manufactured home and 
recreational vehicle parks and subdivisions):  
   
(l) Proposals shall be consistent with the need to minimize flood damage; 
 
(2) Public utilities and facilities such as sewer, gas, electrical and water systems shall be 

located and constructed so as to minimize flood damage; and, 
 
(3) Adequate drainage shall be provided to reduce exposure to flood damage. 

 
5.1-2  ENCROACHMENTS 

 
(1) Within Zones A1-A30 and AE, on streams without a regulatory floodway, no new 

construction, substantial improvements or other development (including fill) shall 
be permitted unless: 

 
(i) the applicant demonstrates that the cumulative effect of the proposed 
development, when combined with all other existing and anticipated 
development, will not increase the water surface elevation of the base flood 
more than one foot at any location, or, 
 
(ii) the ____________ of __________________ agrees to apply to the Federal 
Emergency Management Agency (FEMA)for a conditional FIRM revision, 
FEMA approval is received and the applicant provides all necessary data, 
analyses and mapping and reimburses the  _________ of __________________ for all 
fees and other costs in relation to the application.  The applicant must also 
provide all data, analyses and mapping and reimburse the ____________ of 
__________________ for all costs related to the final map revision. 

 
(2) On streams with a regulatory floodway, as shown on the Flood Boundary and 

Floodway Map or the Flood Insurance Rate Map adopted in Section 3.2, no new 
construction, substantial improvements or other development in the floodway 
(including fill) shall be permitted unless: 

 
(i) a technical evaluation by a licensed professional engineer shows that 
such an encroachment shall not result in any increase in flood levels during 
occurrence of the base flood, or,   
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(ii) the____________ of __________________  agrees to apply to the Federal 
Emergency Management Agency (FEMA) for a conditional FIRM and 
floodway revision, FEMA approval is received and the applicant provides all 
necessary data, analyses and mapping and reimburses the   __________ of 
_____________  for all fees and other costs in relation to the application.  The 
applicant must also provide all data, analyses and mapping and reimburse 
the___________ of _________________ for all costs related to the final map revisions. 

 
5.2  STANDARDS FOR ALL STRUCTURES 
 
 5.2-1  ANCHORING 
 

New structures and substantial improvement to structures in areas of special flood 
hazard shall be anchored to prevent flotation, collapse, or lateral movement during the 
base flood.  This requirement is in addition to applicable State and local anchoring 
requirements for resisting wind forces. 

 
5.2-2  CONSTRUCTION MATERIALS AND METHODS 

 
(l) New construction and substantial improvements to structures shall be constructed 

with materials and utility equipment resistant to flood damage. 
 
(2) New construction and substantial improvements to structures shall be constructed 

using methods and practices that minimize flood damage. 
 
(3) For enclosed areas below the lowest floor of a structure within Zones A1-A30, AE 

or AH, and also Zone A if base flood elevation data are available, new and sub-
stantially improved structures shall have fully enclosed areas below the lowest 
floor that are useable solely for parking of vehicles, building access or storage in an 
area other than a basement and which are subject to flooding, designed to 
automatically equalize hydrostatic flood forces on exterior walls by allowing for 
the entry and exit of flood waters.  Designs for meeting this requirement must 
either be certified by a licensed professional engineer or architect or meet or 
exceed the following minimum criteria: 

 
(i) a minimum of two openings having a total net  area of not less than one 
square inch for  every square foot of enclosed area subject to flooding; and 
 
(ii) the bottom of all such openings no higher than one foot above the lowest 
adjacent finished grade. 

 
Openings may be equipped with louvers, valves, screens or other coverings or 
devices provided they permit the automatic entry and exit of floodwaters. 
Enclosed areas sub-grade on all sides are considered basements and are not 
permitted. 
 

 5.2-3  UTILITIES 
 

(1) New construction and substantial improvements to structures shall have new and 
replacement electrical equipment, heating, ventilating, air conditioning, plumbing 
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connections, and other service equipment located at or above the base flood 
elevation.  Electrical wiring and outlets, switches, junction boxes and panels shall 
be elevated to or above the base flood elevation unless they conform to the 
appropriate provisions of the electrical part of the Building Code of New York State 
or the Residential Code of New York State for location of such items in wet 
locations; 

  
(2) New and replacement water supply systems shall be designed to minimize or 

eliminate infiltration of flood waters into the system; 
 
(3) New and replacement sanitary sewage systems shall be designed to minimize or 

eliminate infiltration of flood waters.  Sanitary sewer and storm drainage systems 
for buildings that have openings below the base flood elevation shall be provided 
with automatic backflow valves or other automatic backflow devices that are 
installed in each discharge line passing through a building's exterior wall; and, 

 
(4) On-site waste disposal systems shall be located to avoid impairment to them or 

contamination from them during flooding. 
 
5.3 RESIDENTIAL STRUCTURES  
 

5.3-1 ELEVATION 
 

The following standards, in addition to the standards in sub-sections 5.1-1, SUBDIVISION 
PROPOSALS, and 5.1-2, ENCROACHMENTS, and Section 5.2, STANDARDS FOR ALL 
STRUCTURES, apply to structures located in areas of special flood hazard as indicated. 

 
(1) Within Zones A1-A30, AE and AH and also Zone A if base flood elevation data are 

available, new construction and substantial improvements shall have the lowest 
floor (including basement) elevated to or above two feet above the base flood lev-
el. 

 
(2) Within Zone A, when no base flood elevation data are available, new and substan-

tially improved structures shall have the lowest floor (including basement) ele-
vated at least three feet above the highest adjacent grade. 

 
(3) Within Zone AO, new and substantially improved structures shall have the lowest 

floor (including basement) elevated above the highest adjacent grade at least as 
high as two feet above the depth number specified in feet on the community's 
Flood Insurance Rate Map enumerated in Section 3.2 (at least two feet if no depth 
number is specified). 

 
(4) Within Zones AH and AO, adequate drainage paths are required to guide flood 

waters around and away from proposed structures on slopes. 
 
5.4 NON-RESIDENTIAL STRUCTURES  
 

The following standards apply to new and substantially improved commercial, industrial and 
other non-residential structures, in addition to the requirements in sub-sections 5.1-1, 
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SUBDIVISION PROPOSALS, and 5.1-2, ENCROACHMENTS, and Section 5.2, STANDARDS FOR 
ALL STRUCTURES. 

 
(1) Within Zones A1-A30, AE and AH, and also Zone A if base flood elevation data are 

available, new construction and substantial improvements of any non-residential 
structure, together with attendant utility and sanitary facilities, shall either: 

 
(i) have the lowest floor, including basement or cellar, elevated to or above two 
feet above the base flood elevation; or  
 
(ii) be floodproofed so that the structure is watertight below two feet above the 
base flood level with walls substantially impermeable to the passage of water.  All 
structural components located below the base flood level must be capable of 
resisting hydrostatic and hydrodynamic loads and the effects of buoyancy. 

 
(2) Within Zone AO, new construction and substantial improvements of non-residential 

structures shall: 
 

(i) have the lowest floor (including basement) elevated above the highest adjacent 
grade at least as high as two feet above the depth number specified in feet on the 
community's FIRM (at least two feet if no depth number is specified), or 
 
(ii) together with attendant utility and sanitary facilities, be completely 
floodproofed to that level to meet the floodproofing standard specified in sub-
section 5.4(1)(ii) 

 
(3) If the structure is to be floodproofed, a licensed professional engineer or architect shall 

develop and/or review structural design, specifications, and plans for construction.  A 
Floodproofing Certificate or other certification shall be provided to the Local Administra-
tor that certifies the design and methods of construction are in accordance with accepted 
standards of practice for meeting the provisions of Section 5.4(1)(ii), including the 
specific elevation (in relation to mean sea level) to which the structure is to be 
floodproofed. 

 
(4) Within Zones AH and AO, adequate drainage paths are required to guide flood waters 

around and away from proposed structures on slopes. 
 
(5)    Within Zone A, when no base flood elevation data are available, the lowest floor 

(including    basement) shall be elevated at least three feet above the highest adjacent 
grade. 

 
5.5 MANUFACTURED HOMES AND RECREATIONAL VEHICLES 
 

The following standards in addition to the standards in Section 5.1, GENERAL STANDARDS, 
and Section 5.2, STANDARDS FOR ALL STRUCTURES apply, as indicated, in areas of special 
flood hazard to manufactured homes and to recreational vehicles which are located in areas of 
special flood hazard.   

 
(1) Recreational vehicles placed on sites within Zones A1-A30, AE and AH shall either: 
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(i) be on site fewer than 180 consecutive days, 
 
(ii) be fully licensed and ready for highway use, or 
 
(iii) meet the requirements for manufactured homes in paragraphs 5.5(2), (3) and 
(4). 

 
A recreational vehicle is ready for highway use if it is on its wheels or jacking system, is 
attached to the site only by quick disconnect type utilities and security devices and has 
no permanently attached additions. 

 
(2) A manufactured home that is placed or substantially improved in Zones A1-A30, AE and 

AH shall be elevated on a permanent foundation such that the lowest floor is elevated to 
or above the base flood elevation and is securely anchored to an adequately anchored 
foundation system to resist flotation, collapse and lateral movement.  

 
(3) Within Zone A, when no base flood elevation data are available, new and substantially 

improved manufactured homes shall be elevated such that the manufactured home 
chassis is supported by reinforced piers or other foundation elements of at least 
equivalent strength that are no less than 36 inches in height above grade and are 
securely anchored to an adequately anchored foundation system to resist flotation, 
collapse or lateral movement.  

 
(4)  Within Zone AO, the floor shall be elevated above the highest adjacent grade at least as 

high as the depth number specified on the Flood Insurance Rate Map enumerated in 
Section 3.2 (at least two feet if no depth number is specified).  

 
SECTION 6.0 

VARIANCE PROCEDURE 
 
6.1 APPEALS BOARD 
 

(l) The                                         as established by the ____________ of __________________ shall hear 
and decide appeals and requests for variances from the requirements of this local law. 

 
(2) The                                         shall hear and decide appeals when it is alleged there is an 

error in any requirement, decision, or determination made by the Local Administrator  in 
the enforcement or administration of this local law. 

 
(3) Those aggrieved by the decision of the                                                 may appeal such 

decision to the Supreme Court pursuant to Article 78 of the Civil Practice Law and Rules. 
 
(4) In passing upon such applications, the____________________, shall consider all technical 

evaluations, all relevant factors, standards specified in other sections of this local law 
and: 

 
(i) the danger that materials may be swept onto other lands to the injury of others; 
 
(ii) the danger to life and property due to flooding or erosion damage; 
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(iii) the susceptibility of the proposed facility and its contents to flood damage and 
the effect of such damage on the individual owner; 
 
 (iv) the importance of the services provided by the proposed facility to the 
community; 
 
(v) the necessity to the facility of a waterfront location, where applicable; 
 
(vi) the availability of alternative locations for the proposed use which are not 
subject to flooding or erosion damage; 
 
(vii) the compatibility of the proposed use with existing and anticipated 
development; 
 
(viii) the relationship of the proposed use to the comprehensive plan and 
floodplain management program of that area; 
 
(ix) the safety of access to the property in times of flood for ordinary and 
emergency vehicles;  
 
(x) the costs to local governments and the dangers associated with conducting 
search and rescue operations during periods of flooding; 
 
(xi) the expected heights, velocity, duration, rate of rise and sediment transport of 
the flood waters and the effects of wave action, if applicable, expected at the site; 
and 
 
(xii) the costs of providing governmental services during and    after flood 
conditions, including search and rescue operations, maintenance and repair of 
public utilities and facilities such as sewer, gas, electrical, and water systems and 
streets and bridges. 

 
(5) Upon consideration of the factors of Section 6.l(4) and the purposes of this local law, the  

_______________________ may attach such conditions to the granting of variances as it deems 
necessary to further the purposes of this local law. 

 
(6) The Local Administrator shall maintain the records of all appeal actions including 

technical information and report any variances to the Federal Emergency Management 
Agency upon request. 

 
6.2  CONDITIONS FOR VARIANCES 
 

(l) Generally, variances may be issued for new construction and substantial improvements 
to be erected on a lot of one-half acre or less in size contiguous to and surrounded by lots 
with existing structures constructed below the base flood level, providing items (i-xii) in 
Section 6.l(4) have been fully considered.  As the lot size increases beyond the one-half 
acre, the technical justification required for issuing the variance increases. 

 
(2) Variances may be issued for the repair or rehabilitation of historic structures upon 

determination that: 
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(i) the proposed repair or rehabilitation will not preclude the structure's 
continued designation as a "Historic structure". 
 
(ii) the variance is the minimum necessary to preserve the historic character and 
design of the structure. 
 

(3) Variances may be issued by a community for new construction and substantial 
improvements and for other development necessary for the conduct of a functionally 
dependent use provided that: 

 
(i) the criteria of subparagraphs l, 4, 5, and 6 of this Section are met; 
 
(ii) the structure or other development is protected by methods that minimize 
flood damages during the base flood and create no additional threat to public 
safety. 
 

(4) Variances shall not be issued within any designated floodway if any increase in flood 
levels during the base flood discharge would result. 
 
(5) Variances shall only be issued upon a determination that the variance is the minimum 
necessary, considering the flood hazard, to afford relief. 
 
(6) Variances shall only be issued upon receiving written justification of: 
 

(i) a showing of good and sufficient cause; 
 
(ii) a determination that failure to grant the variance would    result in exceptional 
hardship to the applicant; and 
 
(iii) a determination that the granting of a variance will not result in increased 
flood heights, additional threats to public safety, extraordinary public expense, 
create nuisances, cause fraud on or victimization of the public or conflict with 
existing local laws or ordinances. 

 
(7) Any applicant to whom a variance is granted for a building with the lowest floor below 

the base flood elevation shall be given written notice over the signature of a community 
official that: 

 
(i) the issuance of a variance to construct a structure below the base flood level 
will result in increased premium rates for flood insurance up to amounts as high as 
$25 for $100 of insurance coverage; and 
 
(ii) such construction below the base flood level increases risks to life and 
property. 

 
Such notification shall be maintained with the record of all variance actions as required 
in Section 4.4-8 of this Local Law. 
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Be it enacted this __________ day of ___________________, 20___ by the  

________________________________ of the ________________________________ 

____________________________________,______________________________ County, New York, to be effective 

________________________________________________. 

 

                                        _____________________________ 

 

                                        _____________________________ 

 

                                        _____________________________ 

 

                                        _____________________________ 

 

                                        _____________________________ 

 

_____________________________                                                                                                                  

 

SEAL        

 

 

_________________________________________ 

 

 

ATTEST_________________________________CLERK  
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Attachment A 
MODEL FLOODPLAIN DEVELOPMENT 

APPLICATION FORM 
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APPLICATION #________                                                                                                                  Page 1 of 4 
 
 FLOODPLAIN DEVELOPMENT PERMIT APPLICATION 
 
 
This form is to be filled out in duplicate. 
 

SECTION 1: GENERAL PROVISIONS (APPLICANT to read and sign):                

 

 1.   No work may start until a permit is issued. 

 2.   The permit may be revoked if any false statements are made herein. 

 3.   If revoked, all work must cease until permit is re-issued. 

 4.   Development shall not be used or occupied until a Certificate of Compliance is issued. 

 5.   The permit is invalid if no work is commenced within six months of issuance, and expires 2 years from date 

of issuance.  

 6.   Applicant is hereby informed that other permits may be required to fulfill local, state and federal 
regulatory requirements. 

 7. Applicant hereby gives consent to the Local Administrator or his/her representative to make 
reasonable inspections required to verify compliance. 

 8.    I, THE APPLICANT, CERTIFY THAT ALL STATEMENTS HEREIN AND IN ATTACHMENTS TO 

THIS APPLICATION ARE, TO THE BEST OF MY KNOWLEDGE, TRUE AND ACCURATE. 

 

       (APPLICANT'S SIGNATURE)                                                                             DATE                                

 

 

SECTION 2: PROPOSED DEVELOPMENT (To be completed by APPLICANT) 

 

    NAME                                                          ADDRESS                                                               

TELEPHONE                                          

 APPLICANT                                                                   

 

_______________________________________________________________________________________________

__                                                                                                                                                                                     

 BUILDER                                                                                     

 

_______________________________________________________________________________________________

__                                                                                                                                                                                     

 ENGINEER                                                                  
_________________________________________________________________________________                                                                                                                                         
 

 

PROJECT LOCATION: 

 

To avoid delay in processing the application, please provide enough information to easily identify the project location.  

Provide the street address, lot number or legal description (attach) and, outside urban areas, the distance to the nearest 

intersecting road or well-known landmark.  A map attached to this application, and a sketch showing the project 

layout would be helpful. 
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APPLICATION #________                                                                                                           PAGE 2 of 4              

 

DESCRIPTION OF WORK (Check all applicable boxes): 

 

 A. STRUCTURAL DEVELOPMENT 

 

ACTIVITY          STRUCTURE  TYPE 

 

G New Structure                   G Residential (1-4 Family) 

G Addition                     G Residential (More than 4 Family) 

G Alteration                     G Non-residential (Floodproofing?  G Yes) 

G Relocation                       G Combined Use (Residential & Commercial) 

G Demolition                       G Manufactured (Mobile) Home 

G Replacement                     (In Manufactured Home Park?  G Yes   G No) 

 

ESTIMATED COST OF PROJECT $_________________ 

 

 B. OTHER DEVELOPMENT ACTIVITIES: 

 

        G Fill      G Mining       G Drilling        G Grading 

        G Excavation (Except for Structural Development Checked Above) 

        G Watercourse Alteration (Including Dredging and Channel Modifications)  

        G Drainage Improvements (Including Culvert Work), Stormwater Control Structures or Ponds 

        G Road, Street or Bridge Construction 

        G Subdivision (New or Expansion) 

        G Individual Water or Sewer System 

        G Other (Please Specify)___________________________________________________________________ 

                

  After completing SECTION 2, APPLICANT should submit form to Local Administrator for review. 

 

 

SECTION 3:  FLOODPLAIN  DETERMINATION  (To be completed by LOCAL ADMINISTRATOR) 

  

 The proposed development is located on FIRM Panel No.                               , Dated                                . 

 

 The Proposed Development: 

 

  G The proposed development is reasonably safe from flooding.   Entire property is in Zone B, C or X. 

 

G  The proposed development is in adjacent to a flood prone area. 

   100-Year flood elevation at the site is:  

    __________Ft.  G NGVD 1929/   G NAVD 1988  (MSL) 

    G Unavailable 

 

G  See Section 4 for additional instructions for development that is or may be in a flood prone area. 

 

 

SIGNED                                                                                DATE                                 
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APPLICATION #________                                                                                                          PAGE 3 of 4             

 

SECTION 4: ADDITIONAL INFORMATION REQUIRED (To be completed by LOCAL ADMINISTRATOR) 

 

 The applicant must submit the documents checked below before the application can be processed: 

 

G A site plan showing the location of all existing structures, water bodies, adjacent roads, lot dimensions 

and proposed   development.   

 

G  Development plans and specifications, drawn to scale, including where applicable: details for anchoring 

structures, proposed elevation of lowest floor (including basement), types of water resistant materials 

used below the first floor, details of floodproofing of utilities located below the first floor, details of 

enclosures below the first floor,  openings in foundation for  entry and exit of floodwaters. 

    Other____________________________________________            

 

G  Elevation Certificate                                                                                                                        

 

G  Subdivision or other development plans (If the subdivision or other development exceeds 50 lots or 5 

acres,         whichever is the lesser, the applicant must provide 100-year flood elevations if they are not 

otherwise available). 

 

G  Plans showing the watercourse location, proposed relocations, Floodway location.   

 

G Topographic information showing existing and proposed grades, location of all proposed fill.  

    

G  Top of new fill elevation __________Ft.  G NGVD 1929/   G NAVD 1988  (MSL) 

 

G  PE Certification of Soil Compaction 

 

 G  Floodproofing protection level (non-residential only)           G NGVD 1929/   G NAVD 1988  (MSL) 

 For floodproofed structures, applicant must attach certification from registered engineer or architect. 

 

G Other:  ____________________________________________________________________________   

 

   ____________________________________________________________________________                                                                                                                                              

 

   ____________________________________________________________________________                                                                                                                                              

                                                                                                                                            

 

SECTION 5:  PERMIT DETERMINATION (To be completed by LOCAL ADMINISTRATOR)  

  

 I have determined that the proposed activity: A. G Is 

                                                             B.  G Is not 

 in conformance with provisions of Local Law #_________,   (yr)______.  This permit is herby issued subject to the 

conditions attached to and made  part of this permit. 

            

 SIGNED__________________________________, DATE_______________________________ 

 

 If BOX A is checked, the Local Administrator may issue a Development Permit upon payment of designated fee.  

 If BOX B is checked, the Local Administrator will provide a written summary of deficiencies.  Applicant may revise 

and resubmit an   application to the Local Administrator or may request a hearing from the Board of Appeals. 

 

Expiration Date:  ______________________
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APPLICATION #________                                                                                                           Page 4 of 4 

 

APPEALS: Appealed to Board of Appeals?  G Yes   G No 

                 Hearing date:__________________________ 

     Appeals Board Decision --- Approved?  G Yes   G No          

 

   Conditions:  
 ____________________________________________________________________________ 

 

    

 ____________________________________________________________________________ 

 

    

 ____________________________________________________________________________ 

 

 

SECTION 6:  AS-BUILT ELEVATIONS (To be submitted by APPLICANT before Certificate of Compliance is 

issued)     

 

The following information must be provided for project structures.  This section must be completed by a registered 

professional engineer or a licensed land surveyor (or attach a certification to this application).  Complete 1 or 2 below. 

 

1. Actual (As-Built) Elevation of the top of the lowest floor, including basement (in Coastal High Hazard 

Areas, bottom of lowest structural member of the lowest floor, excluding piling and columns) is:                           

FT. G NGVD 1929/   

 G NAVD 1988  (MSL).   

 Attach Elevation Certificate FEMA Form 81-31 

 

2. Actual (As-Built) Elevation of floodproofing protection is                       FT. G NGVD 1929/   G NAVD 1988  

(MSL). 
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       Attach Floodproofing Certificate FEMA Form 81-65 
 

NOTE: Any work performed prior to submittal of the above information is at the risk of the Applicant. 

 

 

SECTION 7: COMPLIANCE ACTION (To be completed by LOCAL ADMINISTRATOR) 

 

The LOCAL ADMINISTRATOR will complete this section as applicable based on inspection of the project to 

ensure compliance with the community's local law for flood damage prevention. 

 

INSPECTIONS: DATE____________BY_____________DEFICIENCIES?   G YES   G NO 

    DATE____________BY_____________DEFICIENCIES?   G YES   G NO 

    DATE____________BY_____________DEFICIENCIES?   G YES   G NO 

 

 

SECTION 8:  CERTIFICATE OF COMPLIANCE(To be completed by LOCAL ADMINISTRATOR) 

 

 Certificate of Compliance issued:  DATE: ________________________________                     

 

BY:  _______________________________________________          
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Attachment B 
 

SAMPLE 
CERTIFICATE OF COMPLIANCE 

 
for Development in a Special Flood Hazard Area 

 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 455

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

CERTIFICATE OF COMPLIANCE 
FOR DEVELOPMENT IN A SPECIAL FLOOD HAZARD AREA 

 
(Owner Must Retain This Certificate) 

 
 
Premises located at:  __________________________________________________________ 
 
      __________________________________________________________ 
 
      __________________________________________________________ 
 
      __________________________________________________________ 
 
 
Owner:      __________________________________________________________ 
                                          
 
Owner’s Address:  __________________________________________________________ 
 
      __________________________________________________________ 
 
      __________________________________________________________ 
 
      __________________________________________________________ 
 
 
 
Permit No.    ___    Permit Date:      _______   
 
Check One: 

     New Building 
     Existing Building 
     Fill 
     Other:                                              

 
 
 
The Local Floodplain Administrator is to complete a. or b. below: 
 
a. Compliance is hereby certified with the requirements of Local Law No.        , (yr)       . 
 

Signed:                                                             Dated:                       
 
b. Compliance is hereby certified with the requirements of Local Law No.       , (yr)        , as 

modified by variance no.          , dated                                                                 . 
 

Signed:                                                             Dated:    ________________________                                         
 
  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 456

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

Model Local Law for Flood Damage Prevention 
Optional Additional Language 

 
General Comments. 
 
The Model Local Law for Flood Damage Prevention contains language that complies with the 
floodplain management requirements of the National Flood Insurance Program (NFIP) contained in 
federal regulations 44 CFR 60.3 through 44 CFR 60.6.  These requirements are minimum 
requirements for participation in the NFIP.  The Federal Emergency Management Agency (FEMA) has 
calculated that buildings built to these standards suffer 70% less flood related damage than 
unprotected buildings.  However, they can still suffer damage, so higher protection levels are 
warranted in most instances.  For example, floods can be higher than the base flood elevation for 
various reasons, including larger storms, downstream obstructions, increased watershed 
development and floodplain filling.  Setting higher standards protects against these risks.   
 
Many of the following techniques result in lower flood insurance premiums either directly or through 
the Community Rating System (CRS).  The CRS is a FEMA program that provides discounts for 
communities that take measures that are beyond the minimum requirements of the NFIP.  CRS 
certification requires a community to accumulate at least 500 points.  Flood insurance policies within 
communities with over 500 CRS points receive a five percent discount on each individual insurance 
premium.  Flood insurance policies within flood hazard areas in CRS communities receive an 
additional five percent discount for each additional 500 points.  Contact NYS DEC or visit the CRS 
Resource Center at http://training.fema.gov/emiweb/crs/ for more information about the 
Community Rating System. 
 

The following pages contain ideas for options to decrease your community’s flood risk.  These are 

all optional.  Each page contains an explanation of the measure and language that may be used.  

Should your community decide to utilize any of these measures, please make sure that any 

changes are brought to the attention of NYSDEC so that we may review the final language and 

assure that it is compliant with FEMA’s regulations. 

 

For more information about techniques to reduce flood risk in your community, see the 

publication “No Adverse Impact:  A Toolkit for Common Sense Floodplain Management” by the 

Association of State Floodplain Managers (ASFPM).  The Toolkit may be viewed at 

http://www.floods.org/NoAdverseImpact/NAI_Toolkit_2003.pdf or ordered directly from ASFPM 

by calling 608-274-0123.  Questions about these materials may be addressed to the NYS DEC 

Floodplain Management Section at 518-402-8185 or wsnecham@gw.dec.state.ny.us. 

 

Compensatory Storage.   
 
Explanation:  Riverine floodplains and coastal floodplains inland from the “V” wave runup zone are 
either approximate “A” zones, which have not had detailed engineering analyses or flood elevations, 
or detailed “AE” zones or “A” zones with a number attached, that have detailed flood elevation 
studies.  In Riverine floodplains with detailed studies, there is usually also a floodway analysis.  
Development is excluded from the floodway unless an engineering analysis determines that the 

http://training.fema.gov/emiweb/crs/
http://www.floods.org/NoAdverseImpact/NAI_Toolkit_2003.pdf
mailto:wsnecham@gw.dec.state.ny.us
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development results in no measurable increase in the Base Flood Elevation (elevation of the 100-
year flood).  However, development, including fill, is allowed in “A” zones outside of floodways.   
 
Flood Insurance Studies assume that when the entire Riverine floodplain is filled outside of the 
floodway, an increase of up to one foot in the Base Flood Elevation will occur at the location of the 
encroachment.  Some communities may wish to avoid that potential increase, and to also make 
certain that an encroachment does not result in increased flood elevations upstream or downstream 
of the development, by requiring developments that encroach into the floodplain to provide 
compensatory flood storage. 
 
The following language may be used for that purpose.  Enforcement of the following policy could 

result in up to 70 credits towards flood insurance discounts in communities that participate in 

FEMA’s Community Rating System (CRS).   

 

To provide compensatory storage for any encroachment within a flood hazard area, add the 

following language to your Local Law for Flood Damage Prevention.  Note that your 

community’s section numbering may be different.  Contact NYS DEC for assistance. 

 
Add a new Part (3) to Section 5.1-2: “Encroachments”. 
 

Whenever any portion of a floodplain is authorized for development, the volume of space 
occupied by the authorized fill or structure below the base flood elevation shall be compensated 
for and balanced by a hydraulically equivalent volume of excavation taken from below the base 
flood elevation at or adjacent to the development site. All such excavations shall be constructed 
to drain freely to the watercourse. No area below the waterline of a pond or other body of water 
can be credited as a compensating excavation. 

 
Repetitive Damage. 
 
Explanation:  FEMA’s Increased Cost of Compliance (ICC) flood insurance coverage provides up to 
$30,000 towards elevating, floodproofing, demolishing or relocating a structure that has been 
substantially damaged or repetitively damaged.  However, that coverage is only available to a 
repetitively damaged structure within a community that has adopted an ICC definition in its local 
law. Should your community wish to add a repetitive damage clause, a change must be made in the 
“Substantial Damage” definition.   
 
Should you wish to include the definition, an insured structure which has been damaged twice within 
a ten year period for which the average damage equals or exceeds 25% of the market value of the 
structure would qualify for up to $30,000 towards elevating, floodproofing, demolishing or relocating 
the structure.  Even without the repetitive damage clause, an insured structure that has been 
substantially damaged in a single flood event will qualify for this Aincreased cost of compliance@ 
coverage. 
 
Note that the $30,000 in additional insurance coverage is available only up to the total limit of 
coverage under the National Flood Insurance Program.  That limit is $250,000 for a residential 
structure and $500,000 for a non-residential structure.  The total insurance claim plus the ICC claim 
may not exceed the above limits. 
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Should you decide to include a repetitive damage clause, the municipality will be responsible for 
keeping track of all flood related structural damages.  Also, the requirement to bring a repetitively 
damaged structure up to the flood code would hold whether or not the property owner carries a 
flood insurance policy.  This would apply to a building whether or not there has been a change in 
ownership of the building.  Should you have questions about this requirement, please contact 
NYSDEC. 
 
To add the definition, replace the definition on Page 6 of the model local law with the following language: 

 
Substantial Damage means damage of any origin sustained by a structure whereby the cost of 
restoring the structure to its before damaged condition would equal or exceed 50 percent of the 
market value of the structure before the damage occurred.  Substantial damage also means 
flood-related damages sustained by a structure on two separate occasions during a 10-year 
period for which the cost of repairs at the time of such flood event, on the average, equals or 
exceeds 25 percent of the market value of the structure before the damage occurred. 

 
Cumulative Substantial Improvement. 
 
Explanation.  The NFIP allows improvements valued at up to 50% of the building’s pre-improvement 
value to be permitted without meeting the flood protection requirements.  Over the years, a 
community may issue a succession of permits for different repairs or improvements to the same 
structures.  This can greatly increase the overall flood damage potential for the structure and within 
a community.  The community may wish to define “substantial improvement” cumulatively so that 
once a threshold of improvement within a certain length of time is reached, the structure is 
considered to be substantially improved and must meet flood protection requirements.   
 
Enforcement of the following policy could result in up to 110 credits towards flood insurance 
discounts in communities that participate in FEMA’s Community Rating System (CRS).   
 
To add the requirement, replace the definition of “Substantial improvement on Page 6 of the model law with the 

following language: 

 
"Substantial improvement" means any reconstruction, rehabilitation, addition, or other 
improvement of a structure, the cost of which equals or exceeds 50 percent of the market value of 
the structure before the "start of construction" of the improvement.  Substantial improvement 
also means “cumulative substantial improvement.”  The term includes structures which have 
incurred "substantial damage", regardless of the actual repair work performed.  The term does 
not, however, include either: 

 
(1) any project for improvement of a structure to correct existing violations of state or local 

health, sanitary, or safety code specifications which have been identified by the local code 
enforcement official and which are the minimum necessary to assure safe living conditions; 
or 

 
(2) any alteration of a "Historic structure", provided that the alteration will not preclude the 

structure's continued designation as a "Historic structure". 
 
In addition, there must be a definition for “Cumulative Substantial Improvement” as follows: 
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“Cumulative Substantial Improvement” means any reconstruction, rehabilitation, addition, 
or other improvement of a structure that equals or exceeds 50 percent of the market value of the 
structure at the time of the improvement or repair when counted cumulatively for 10 years. 

 

The community may wish to decrease the 50-percent threshold to a lower number, or change the ten-year 

tracking period.  An alternative approach would be to remove the “cumulative substantial improvement” 

language and instead decrease the 50-percent improvement threshold. 

 
Critical Facilities. 
 
Explanation:  Certain special hazard or otherwise critical facilities should not be located within a 
flood prone area due to the serious danger to life an health and widespread social or economic 
dislocation that would result when the facility is subjected to flooding.  Such facilities either have the 
potential to create significant environmental or health risk, or are needed for community support 
services during a disaster.   
 
Requiring protection for critical facilities serves several purposes: it reduces threats to life and 
health; it reduces damage to vital public facilities; it reduces pollution of floodwaters by hazardous 
materials; and it ensures that the facilities will be operable during most flood emergencies. 
 
The Community Rating System (CRS) provides 100 points to communities that prohibit critical 
facilities within the 500-year floodplain. 
 
To add the requirement, add a definition of “Critical Facilities” to page 3 of the Model Local Law as 
follows: 
 

Critical facilities means: 
(1)  Structures or facilities that produce, use, or store highly volatile, flammable, 

explosive, toxic and/or water-reactive materials; 
(2) Hospitals, nursing homes, and housing likely to contain occupants who          may not 

be sufficiently mobile to avoid death or injury during a flood; 
(3) Police stations, fire stations, vehicle and equipment storage facilities, and      

emergency operations centers that are needed for flood response activities before, 
during, and after a flood; and 

(4) Public and private utility facilities that are vital to maintaining or restoring normal 
services to flooded areas before, during, and after a flood. 

 
Add a new Section 5.6 as follows: 

 
5.6 Critical Facilities 

In order to prevent potential flood damage to certain facilities that would result in serious 
danger to life and health, or widespread social or economic dislocation, no new critical 
facility shall be located within any Area of Special Flood Hazard, or within any 500-year 
flood zone shown as a B zone or a Shaded X zone on the Community’s Flood Insurance Rate 
Maps.   

 
Areas Behind Levees or below High Hazard Dams. 
 
Explanation:  Areas that are protected by levees that provide at least three feet of protection above 
the 100-year flood are usually not mapped as floodprone on FIRM’s.  Such levees can fail or overtop.  
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There are also many areas that would be inundated by floodwaters should an upstream dam fail or 
overtop.  While the probability of levee or dam failure is low in most areas, the consequences of such 
failure are large.   
 
In the case of levees, a community may wish to apply flood elevation requirements to the levee 
protected area as though the levee was not there.  In the case of a dam, the community may have 
access to an inundation map in the event of a dam failure.  For a community to apply flood protection 
development standards to areas below dams or behind levees, it must first have a map of the affected 
area.  This process will become easier as FEMA’s Map Modernization program provides more 
communities with digital Flood Insurance Rate Maps.  To include these areas, the definition of “Area 
of special flood hazard” definition would have to be amended to include areas that the community 
has identified as part of map of levee protected areas and/or dam failure inundation zones.  In 
addition, Section 3.2, which adopts the Flood Insurance Rate Map and Flood Insurance Study for the 
community, would have to be amended to include the appropriate maps. 
 
 
  



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 461

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

18.2 Kansas City (MO) Stream Buffer Ordinance 
 

KANSAS CITY (MO) STREAM BUFFER ORDINANCE 
 

Chapter 65. STREAM BUFFERS. 

Sec. 65-01. Purpose.  

In the Kansas City region and throughout the nation, vegetated stream buffers have been 

clearly shown to protect stream stability and related infrastructure, improve water quality, 

conserve wildlife habitat and provide flood water conveyance. The stream buffer standards of this 

chapter are intended to protect public safety and public infrastructure investments while mitigating 

the adverse environmental impacts that development can have on streams and associated natural 

resource areas. Other purposes of the stream buffer regulations include: 

  (a)    Helping protect life and property; 

(b)    Improving stormwater management and helping to prevent flooding; 

  (c) Protecting environmental quality, including the quality of water resources and wildlife 

habitat; 

(d) Decreasing infrastructure repair, maintenance and replacement costs; 

  (e)    Providing open space amenities; 

  (f)      Providing potential opportunities for trail location; 

  (g) Increasing the publics knowledge and understanding of natural resource protection issues and 

 (h) Providing certainty as well as flexibility in order to maximize sustainable economic 

development. 

Sec. 65-02. Scope and applicability.  

  (a) The stream buffer standards of this chapter apply to all stream corridors identified on the 

Kansas City Natural Resource Map. In the event of conflict between the stream buffer standards 

of this chapter the stream buffer provisions of the citys Standards, Specifications and Design 

Criteria, the stream buffer standards of this chapter govern. If an exception is obtained, the stream 

buffer provisions apply to the relocated stream and mitigated natural resources. For the purpose of 

this chapter, storm sewer systems, human-made channels (except those designed to function as 

natural streams) and roadside ditches are not considered streams and are not subject to the stream 

buffer provisions of this chapter. 

 (b) In the event of conflict between the stream buffer regulations of this chapter and 

Federal Aviation Administration (FAA) requirements, FAA requirements govern. 
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 (c) The stream buffer regulations of this chapter are not intended to prohibit maintenance 

of existing city-owned facilities within the stream buffer, nor do the regulations require the 

removal of lawfully established facilities or improvements from the stream buffer area.  

 (d) Beginning February 14, 2009, the stream buffer regulations of this chapter will apply 

to all applications for approval of preliminary plans, development plans, any other plans provided 

for in the zoning ordinance, preliminary plats, final plats and amendments to such plans or plats 

except as follows: 

 (1) If the city plan commission has not recommended approval of a final plat for a unified 

development plan, preliminary plan, development plan or preliminary plat that was 

approved before January 1, 2003 (referred to as a pre-2003 approved plan), the 

regulations of this chapter will not apply to any phases of the pre-2003 approved 

plan as long as the city plan commission recommends approval of the first final plat 

within one year of the date that the city planning and development director sends 

certified mail notice of this requirement to the subject property owner. 

 (2) If the city plan commission has recommended approval of a final plat for a pre-2003 

approved plan before February 14, 2009, the regulations of this chapter will not 

apply to any phases of the pre-2003 approved plan as long as the city plan 

commission recommends approval of the next final plat for the pre-2003 approved 

plan by February 14, 2014. 

 (3) In all other cases where a unified development plan, preliminary plan, development 

plan or preliminary plat has been approved after January 1, 2003 and before 

February 14, 2009, the regulations of this chapter will not apply to any phases of 

the unified development plan, preliminary plan, development plan or preliminary 

plat as long as the city plan commission recommends approval of the next final plat 

by February 14, 2014. 

 (4) If the requirements of (1) through (3) have been met, the regulations of this chapter 

will not apply to any phases of the unified development plan, preliminary plan, 

development plan or preliminary plat as long as the city plan commission 

recommends approval of each subsequent final plat within 3 years of the date that 

city plan commission recommended approval of the immediately preceding final 

plat. 

 (5) The regulations of this chapter will not apply to amended development plans or 

amended preliminary plats if no significant changes are made. A significant change 

is any change that: (1) adds additional land area to the approved plan; (2) changes 

the overall land use in a way that would increase stormwater runoff volumes and 

rates; (3) increases the number of lots by 10% or more (as compared to the number 

of lots included in the originally approved plan/plat); or (4) increases the developed 

area by 10% or more (as compared to the originally approved plan/plat). 
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 (6) The regulations of this chapter will not apply to amended development plans or 

amended preliminary plats if the proposed changes to the development plan or 

preliminary plat are not located in an area on the development plan or preliminary 

plat where the buffer requirements would normally apply. If the proposed changes 

are located in an area where the stream buffer requirements would normally apply, 

then the amendment of that area on the plan/plat must comply with the regulations 

of this chapter for the amended area only. 

 (e) The city planning and development director is authorized to approve an extension of 

the time frames established in 65-02(d)(1) - (4) for a maximum of one year. Extension requests 

must be submitted in writing and include an explanation and justification for the request. 

 (f) For purposes of this section, unified development means a development consisting of 

one or more zoning or subdivision applications that were approved by city council on or about the 

same date on contiguous property through the same applicant. Additionally, for purposes of this 

section, commercial and residential plans approved collectively as one unified development 

(although approved through separate ordinances and plans) will be construed to be a single 

approved preliminary plan or phase. 

Sec. 65-03. Definitions. 

The following definitions apply to the provisions of this chapter: 

(a) Best Management Practices (BMP). Products, techniques, or methods that have been 

shown to be the most reliable and effective way to minimize adverse impacts on natural resources, 

particularly stormwater quality.  

(b) Clearing. Any act that removes vegetative cover, structures or surface material, 

including, but not limited to, topsoil, root mat, or surface layer removal.  

(c) Common Open Space. An outdoor area designated and intended for the common use 

and enjoyment of residents or occupants of the development or other members of the controlling 

association.  

(d) Edge of Stream. The limits of the stream when the discharge is equal to the 50% storm 

flow based on rural conditions land use. Rural conditions land use flows can be estimated from 

U.S. Geological Survey regression equations.  

(e) Encroachment. A temporary or permanent activity (such as clearing vegetation or 

constructing a permanent improvement) that occurs within a stream setback zone that is expressly 

prohibited within that zone by this Chapter. Mitigation activities are not considered 

encroachment.  

(f) Erosion. Process by which the ground surface is worn away by the action of wind, 

water, ice, gravity, or artificial means, and/or land disturbance.   
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(g) Manual Of Best Management Practices For Stormwater Quality. Stormwater BMP 

planning and design reference approved by the American Public Works Association and the Mid-

America Regional Council in September 2003, or the most current version adopted by the city.  

(h) Mature Riparian Vegetation. Vegetation adjacent to a stream consisting predominantly 

of mature trees (10-inch diameter breast height or greater), where at least 50% of the mature trees 

are of riparian or bottomland species as defined by The Terrestrial Natural Communities of 

Missouri (Nelson 2006).  

(i) Mature Vegetation. Vegetation consisting predominantly of mature trees (10-inch 

diameter breast height or greater).  

(j) Natural Hazard Areas: Areas that potentially pose a significant hazard to people or 

property, such as drainageways, wetlands, and lands whose slope and/or soils make them 

particularly susceptible to subsidence or erosion when disturbed by development activities.   

(k) Riparian Vegetation. Vegetation that exists within and is adapted to land adjacent to a 

water body (stream, river, lake), as defined by The Terrestrial Natural Communities of Missouri 

(Nelson 2006).  

(l) Slope. The ratio of vertical distance over horizontal distance.  

(m) Stream. A body of running water moving over the earths surface and flowing at least 

part of the year, as designated on the Kansas City Natural Resource Protection Map. Storm sewer 

systems, human-made channels (except those designed to function as natural streams), and 

roadside ditches are not considered streams.  

(n) Stream Buffer. Vegetated area, including trees, shrubs, and herbaceous vegetation, that 

exists or is established to protect a stream system, lake, or reservoir.  

(o) Stream Channel. The streambed and its banks.  

(p) Stream Corridor. The stream channel and adjacent floodplains, wetlands, slopes over 

15%, and mature riparian vegetation.  

(q) Unified Development. A development consisting of one or more zoning or subdivision 

applications that were approved by city council on or about the same date on contiguous property 

through the same applicant.  

(r) Wetlands. Areas that are saturated or inundated by surface water or groundwater at a 

frequency and duration sufficient to support, and that under normal circumstances do support, a 

prevalence of vegetation adapted for life in saturated soil conditions. 

 

 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 465

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

Sec. 65-04. Buffer zones.  

 Required stream buffer widths are measured horizontally from the edge of stream. The overall 

required buffer is organized into 3 zones, as follows: 

 (a) Streamside Zone. The streamside zone extends 25 feet landward from the edge of 

stream. 

 (b) Middle Zone. The middle zone extends landward from the outer edge of the streamside 

zone and encompasses the FEMA- or city-designated 1% (i.e., 100-year) floodplain where 

applicable, or the limits of the 1% (i.e., 100-year) conveyance, as determined by a qualified 

engineer using city-approved methods; and jurisdictional wetlands as determined using U.S. Army 

Corps of Engineers delineation methods or other city-approved means. Where wetland fills and 

mitigation are approved by the U.S. Army Corps of Engineers, the middle zone will be adjusted to 

exclude filled wetlands and include mitigated wetlands contiguous to the floodplain or flood 

conveyance. 

 (c) Outer Zone. The outer zone extends landward 75 feet from the outer edge of the 

middle zone. When slopes exceeding 15% or mature riparian vegetation areas are contiguous with 

the middle zone boundary, the width of the outer zone is expanded to encompass such resource 

areas. Mature riparian vegetation includes vegetation areas that are field-surveyed, as described in 

65-08(d). The maximum extent of the outer zone is established, at the landowners election, as 

follows:  

 (1) If 100% of the outer zone area is set aside and protected as permanent open space, the 

maximum extent of the outer zone is 150 feet, as measured from the edge of the 

middle zone. 

 (2) If portions of the outer zone are to be developed pursuant to the Open Space and 

Conservation Development option in 80-209 and Sec. 65-06(c)(2) through Sec. 65-

06(c)(4) and Sec. 65-08(c)(1), the maximum extent of the outer zone is 250 feet. 

 Sec. 65-05. Flexibility.  

 (a) The stream buffer regulations of this chapter have the effect of limiting development 

near streams identified on the Kansas City Natural Resource Map. 

(b) To help offset potential adverse impacts on development yields for property near 

stream corridors, property owners are encouraged to use the open space development and 

conservation development options of the Development Code (Sections 80-209-01 through 80-209-

06 of zoning ordinance) for residential development. 
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 Sec. 65-06. Allowed use of buffer zones.  

 Stream buffers must be managed to enhance and maximize their natural resource value. 

Management includes specific limitations on alteration of the natural conditions of these 

resources. The following practices and activities are allowed within stream buffers. 

 (a) Streamside Zone.  

(1) Activity in the streamside zone is limited to vegetation management to maintain 

healthy, existing, native vegetation; streambank stabilization; road, trail, and utility 

crossings and stormwater outfalls designed in accordance with the citys Standards, 

Specifications and Design Criteria. Stream access for fishing and wildlife viewing 

and trail overlook areas are allowed if they are in compliance with the citys 

Standards, Specifications and Design Criteria and maintain the integrity of the 

stream buffer. 

 (2) Trails may encroach into the streamside zone only if approved as an administrative 

adjustment by the director of city planning and development. Administrative 

adjustments for (paved or unpaved) trail encroachments into the streamside zone 

may be approved only if the city planning and development director determines 

that alternative alignments are not feasible because of topography, the presence of 

existing structures such as bridges or flood control levees, the inability to acquire 

property to accommodate other trail alignments, or that the trail represents the 

termini of existing trails and trail rights-of-way. Streambanks and natural resource 

areas affected by allowed encroachments must be stabilized in accordance with the 

citys Standards, Specifications and Design Criteria, and natural resources must be 

mitigated in accordance with 65-08(c).  

 (3) This subsection does not apply to public utility or trail corridors when ownership, an 

easement, or a binding access agreement is secured prior to February 14, 2009. 

 (b) Middle Zone. Any activity allowed in the streamside zone is allowed in the middle 

zone. The following additional uses and activities are also allowed in the middle zone: 

 (1) Underground utility corridors that are fully vegetated and designed in accordance with 

the citys Standards, Specifications and Design Criteria and all applicable state and 

federal requirements; and 

 (2) Paved and unpaved recreational trails for hiking and biking. 

 (c) Outer Zone. Any activity allowed in the streamside and middle zones is allowed in the 

outer zone. The following additional uses and activities are also allowed in the outer zone: 

 (1) BMPs as outlined in the Manual of Best Management Practices for Stormwater 

Quality and used in conjunction with the citys Standards, Specifications and 

Design Criteria. BMPs and related activities include: 
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 a. Stormwater management; 

 b. BMP maintenance such as sediment removal and harvesting of vegetation; and 

 c. stormwater discharge with appropriate energy dissipation and native vegetation 

to preserve the integrity of the area. 

 (2) Property owners who elect to establish the maximum outer zone width in accordance 

with Sec. 65-04(c)(2) may develop, in the outer zone, subject to the following 

standards: 

 a. no more than 40% of the outer zone area may be disturbed (i.e., cleared of 

mature riparian vegetation and/or graded) unless mitigation is provided in 

accordance with 65-08(c); and 

 b. no more than 50% of the outer zone area may be disturbed where mitigation is 

provided in accordance with 65-08(c). 

(3) Areas required to be undisturbed within the outer zone may not contain permanent 

buildings, structures, impervious cover or active recreation facilities, such as golf 

courses or athletic fields. 

 (4) Property owners who elect to establish the maximum outer zone width in accordance 

with Sec.65-04(c)(2) may also elect to use the conservation development option of 

the Zoning Ordinance for residential development within the outer zone. In such 

cases, they may elect to establish a conservation subdivision for the entire 

development site or confine the conservation subdivision to the outer zone area 

only. When a conservation subdivision is confined to the outer zone area, minimum 

conservation subdivision open space requirements apply only to the outer zone 

area. 

 (5) For nonresidential development that includes protected stream corridors, building 

heights may be increased by up to 20% over otherwise applicable height limits, and 

minimum off-street parking ratios may be reduced by up to 20%. 

 (d) All Stream Buffer Zones. In addition to the activities expressly allowed in the 

streamside, middle and outer stream buffer zones pursuant to 65-06(a), 65-06(b) and 65-06(c), the 

following uses and activities are allowed in all stream buffer zones provided that mature riparian 

vegetation is disturbed as little as is reasonably practical: 

 (1) Existing and on-going agricultural activities (except in the streamside zone); 

 (2) Maintenance/repair of public rights-of-way, streets, and public structures; 

 (3) Site investigation work including surveys, soil logs, percolation tests, and special tests; 
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 (4) Reconstruction, remodeling, or maintenance of existing structures as long as these 

activities do not expand into and/or adversely impact the buffers; 

 (5) Control of noxious and/or invasive vegetation; 

 (6) Emergency actions necessary to prevent dangers to public health or safety, 

environmental degradation, or public and private property; and 

 (7) Open space uses that protect natural resources such as wildlife sanctuaries, forest 

preserves, nature centers, picnic areas, and similar uses, as well as game farms, fish 

hatcheries, hunting or fishing preserves or other activities designed for the 

protection or propagation of wildlife. 

 Sec. 65-07. Prohibited activities and uses. 

 Any activity or use that is not identified as being allowed within required stream buffers is 

prohibited. Streams regulated by this chapter may not be enclosed, relocated, dammed or 

inundated unless all necessary city, state and federal approvals are first obtained. 

 Sec. 65-08. Additional standards.  

  The following additional standards apply within stream buffers. 

 (a) Continuous Vegetation. When existing vegetation within stream buffers is disturbed, 

required buffers must be revegetated with appropriate native riparian vegetation. 

 (b) Stormwater Discharge. Direct stormwater discharge into stream channels is allowed 

only in accordance with the citys Standards, Specifications and Design Criteria. 

 (c) Mitigation. 

 (1) Property owners who elect to establish the maximum outer zone width in accordance 

with Sec. 65-04(c)(2) may exceed the 40% disturbance limit established in 65-

06(c)(2)a. by an additional 10%, up to 50%. This additional disturbance is allowed 

if an equal or greater land area is added to the outer zone to mitigate the additional 

allowed (10%) disturbance and if the applicant mitigates the impacts by 

maintaining natural resource functions, including base flood elevations and stream 

stability and geomorphology, and by replacing existing mature riparian vegetation 

with an equivalent amount of appropriate native riparian vegetation. 

 (2) Mitigation areas become part of the propertys permanent open space and must be: 

 a. contiguous to the original outer zone; 

 b. permanently stabilized where slopes greater than 15% are present; 
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  c. revegetated in accordance with 65-08(a); 

d. established and maintained in accordance with the provisions of this chapter and 

Chapter 80; 

 e. designed, established, and maintained in accordance with the citys Standards, 

Specifications and Design Criteria and applicable state and federal laws and 

regulations; and 

 f. completed during the development phase in which disturbance occurs, if 

applicable. 

 (3) The mitigation standards of this section also apply whenever an exception to stream 

buffer standards is approved. 

 (d) Buffer Plan. 

 (1) A stream buffer plan must be provided when the stream buffer standards apply. The 

plan must delineate the buffer zones and the proposed development site in relation 

to:  

 a. the FEMA- or city-designated floodplain or the estimated 1% flood conveyance, 

as determined by a qualified engineer using city-approved methods; 

 b. wetlands within or adjacent to the floodplain or required stream buffer; 

 c. slopes in excess of 15% within or adjacent to the floodplain, as field-surveyed; 

and 

 d. mature riparian vegetation, including woodlands, wetlands, and other habitat 

areas identified by a field survey. 

(2) A preliminary buffer plan must be submitted for city review with preliminary plats and 

preliminary plans, and with any other plans provided for in the zoning ordinance. 

The preliminary buffer plan must include a plan at a scale no smaller than 1=100 

showing at a minimum:  

 a. existing topography with at least 2-foot contour intervals; 

 b. approximate stream locations based on approved city geographic information 

system mapping or city-approved mapping from state and federal agencies; 

 c. approximate boundary of the FEMA- or city-designated floodplain based on city 

approved geographic information system mapping or federal mapping; 
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d. approximate 1% flood conveyance limits where no regulatory floodplain is 

identified as determined by a qualified engineer using city-approved 

methods; 

 e. approximate wetland locations from the Mid-America Regional Council Natural 

Resource Inventory, or the U.S. Fish and Wildlife Service National 

Wetlands Inventory;  

 f. approximate boundary of existing, mature riparian vegetation based on a field 

survey; 

 g. slopes of 15% or greater in each sub-drainage area based on city-approved 

geographic information system mapping or a site topographic survey; 

 h. the location of proposed structures or activities; 

 i. identification of required stream buffer zones based on city-approved geographic 

information system mapping or a site topographic survey and a survey of 

mature riparian vegetation; 

 j. the total acreage of mature riparian vegetation and steep slopes in the outer zone; 

 k. the location and total acreage of proposed clearing and grading in the outer zone 

and the percentage of proposed outer zone area to be cleared (if applicable 

in accordance with Sec. 65-04(c)); and 

 l. the limits and total acreage of proposed mitigation of outer zone vegetation, and 

the percentage of outer zone area to be mitigated (if applicable in 

accordance with Sec. 65-08(c)). 

 (3) The final buffer plan must be submitted for city review with or be included in final 

plats and final plans. (The requirements for final plans are in the zoning ordinance.) 

The final buffer plan must include a plan at a scale not smaller than 1=100 showing 

at a minimum: 

 a. existing topography with at least 2-foot contour intervals; 

 b. field delineated, marked, and surveyed streams and wetlands; 

 c. field delineated, marked, and surveyed mature riparian vegetation limits as 

described in 65-08(d)(4); 

 d. existing sub-drainage areas of the site; 

 e. slopes of 15% or greater in each sub-drainage area based on a site topographic 

survey; 
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 f. the location of proposed structures or activities; 

 g. the location of field delineated and surveyed stream buffer zones; 

 h. the total acreage of mature riparian vegetation and steep slopes in the outer 

zone; 

 i. the location and total acreage of proposed clearing and grading in the outer zone, 

and the percentage of proposed outer zone area to be cleared (if applicable 

in accordance with Sec. 65-04(c)); and 

 j. the limits and total acreage of proposed mitigation of outer zone vegetation and 

the percentage of outer zone area to be mitigated (if applicable in 

accordance with Sec. 65-0 8(c)). 

 (4) Field surveys of mature riparian vegetation must identify the limits of the mature 

riparian vegetation for inclusion with the preliminary and final buffer plans, to a 

maximum of 250 feet from the edge of the middle zone or 150 feet from the edge 

of the middle zone at the property owners election pursuant to Sec. 65-04(c). At a 

minimum, a licensed surveyor, professional engineer or landscape architect must 

delineate the existing edge of the tree canopy. The survey must identify the critical 

root zone of all trees at the mapped canopy cover boundary with a diameter breast 

height (DBH) of 10 inches or greater. The surveyor may identify specific tree 

species to more accurately delineate the riparian vegetation boundary if the mature 

vegetation appears to extend into uplands. The riparian boundary is assumed to 

exist when less than 50% of the mature trees (10-inch DBH or greater) are of 

riparian or bottomland species as defined by The Terrestrial Natural Communities 

of Missouri (Nelson 2006) and approved by the city. The surveyor must delineate 

the canopy cover boundary of the mature riparian tree specimens. 

 (e) Boundary Markers. 

 (1) Boundary markers must be put in place clearly marking required stream buffers before, 

during and after construction. 

 (2) Boundary markers must be installed at the intersection of private lot lines with the 

outer edge of the permanent open space before receiving final city approval of 

plans for clearing, grading, or sediment and erosion control. 

 (3) Construction fencing must be placed at the outer edge of the permanent open space in 

the outer zone to delineate the buffer. This fencing must be maintained throughout 

the construction process. 

 (4) Permanent signs must be placed at the edge of the permanent open space after 

construction to denote the buffer as follows: 



CHAUTAUQUA LAKE WATERSHED MANAGEMENT PLAN 
 

 

  Page 472

   
   

THE
ACADEMY

OF NATURAL
SCIENCES

THE
ACADEMY

OF NATURAL
SCIENCES

 a. For single-lot developments, signs must be posted every 100 feet along the 

boundary of the permanent open space. 

 b. For multiple lots located along a buffer, signs must be located at the intersection 

of every other lot line along the boundary of the permanent open space. 

  c. The sign face shall be two square feet in area. 

d. Required signs must read: Protected Stream Buffer Do Not Disturb, with the sign 

message located approximately 4 feet above the ground. No other message 

shall be on the sign.  

e. Signs must be maintained and remain legible at all times. 

 Sec. 65-09. Administration and procedures. 

(a) Enforcement. The Director of City Planning and Development shall be responsible for 

enforcement of this Chapter.  

(b) Review for Compliance. Review for compliance with these standards will be conducted 

in conjunction with platting (Chapter 66) or preliminary or final plan review (Chapter 80).  

(c) Exceptions. Exceptions to any of the standards of this chapter may be approved by the 

city council, after review and recommendation of the City Plan Commission, subject to all 

applicable city, state and federal regulations, and subject to the provisions of this section. When 

exceptions are approved, applicants must mitigate impacts in accordance with the mitigation 

standards in 65-08(c). Notice will be provided of the hearings held by the City Plan Commission 

and the City Council on the exception request in accordance with Sections 80-330 and 80-335 of 

the zoning ordinance. 

(1) The city council may approve an exception if it finds that a property that is subject to 

this Chapter is of such size or shape or is subject to or is affected by such 

topographical conditions, or is to be devoted to such uses that full compliance with 

this Chapter is impossible or impractical and that the exception is necessary so that 

substantial justice may be done and the public interest secured. In order to approve 

an exception request, the city council must also determine that adequate measures 

will be put in place to protect the integrity of the stream buffer that includes 

appropriate mitigation of disturbed natural resources.  

(2) Exceptions must be identified on the preliminary plat or preliminary plan.  

(3) To recommend or approve an exception, the city plan commission and city council 

must determine that all of the following conditions exist:  

a. that there are special circumstances or conditions affecting the property;  
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b. that the exception is necessary for reasonable and acceptable development of the 

property in question and is not a greater exception than is required to allow 

reasonable and acceptable development of the subject property; and  

c. that the granting of the exception will not be detrimental to the public welfare or 

injurious to other property in the vicinity in which the subject property is 

situated. 

 (4) Applicants for an exception must submit a stream buffer exception application and 

mitigation plan, including any planned mitigation measures, to the city planning 

and development department. The exception application and/or mitigation plan 

must include the following: 

 a. a written description of the requested exception and the special circumstances or 

conditions affecting the property that warrant an exception under (1) and (3) 

above; 

 b. a description of all measures taken to avoid or otherwise minimize 

encroachment into the buffer zone (beyond the extent of encroachment 

allowed by 65-06(c)(2)); 

 c. proposed mitigation for any encroachment; and 

 d. a preliminary buffer plan, as required by 65-08(d) that clearly displays the 

location and total acreage of proposed clearing and grading, and the 

percentage of outer zone area proposed to be cleared. The buffer plan must 

also include the limits and total acreage of proposed mitigation, and ratio of 

proposed mitigation to cleared area. 

 (5) The department must review the plan for compliance with the stream buffer 

regulations of this chapter and recommend that the exception request be approved, 

approved with conditions, or denied. An exception may be recommended for 

approval when the city planning and development director determines that an 

exception is warranted, under the provisions of this section, and when the integrity 

of the stream corridor will be protected through avoidance, minimization and 

appropriate mitigation measures. 

 (6) Disturbed natural resources must also be mitigated in conjunction with 65-08(c). Any 

additional mitigation beyond that allowed in 65-08(c) must comply with the 

following criteria. Revegetation or restoration of any portion of the original 

disturbance counts toward the required mitigation. 

 a. Mitigation of outer zone vegetation that is contiguous to the remaining outer 

zone vegetation must be provided at a ratio of 1.5 units of mitigation area to 

1 unit of existing outer zone area. 
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 b. Mitigation of outer zone vegetation that is not contiguous to the remaining outer 

zone vegetation but is along the same stream reach must be provided at a 

ratio of 2 to 1. 

 c. Mitigation of outer zone vegetation that is not located along the same stream 

reach, but is provided within the same watershed, must be provided at a 

ratio of 2.5 to 1. 

 d. Mitigation of outer zone vegetation that is not located in the same watershed 

must be provided at a ratio of 3 to 1. 

e. In all cases, a continuous outer zone vegetation connection of at least 25 feet 

must be maintained to avoid fragmenting the vegetated area. 

 f. Encroachment into the middle or streamside zones or alteration of the stream 

channel must be mitigated at a ratio of 4 to 1. 

 g. The city planning and development director may approve mitigation at city 

designated locations in lieu of locations owned or controlled by the 

applicant. 

 (7) Utilities may encroach into the streamside zone only when available system 

connection points physically preclude an alignment farther from the edge of stream, 

or, in the case of sanitary and storm sewers, when the controlling elevations 

provide insufficient head for normal system function. Streambanks and natural 

resource areas affected by allowed encroachments must be stabilized in accordance 

with the citys Standards, Specifications and Design Criteria, and natural resources 

must be mitigated in accordance with 65-08(c) and 65-09(c)(6). 

 (d) Map Revisions. The city planning and development director is authorized to maintain 

and periodically update the Kansas City Natural Resource Map to ensure its accuracy. Map 

updates that add stream reaches or otherwise have the affect of expanding the land area affected by 

the stream buffer regulations of this chapter must be noticed in the same manner as zoning map 

amendments (See Development Code/Zoning Ordinance). 

 Sec. 65-010. Ownership and responsibility for stream buffers. 

 Stream buffers must be established and recorded by the developer or property owner. 

Particular zones may be established and protected by different methods. One or more of the 

following methods must be used to provide for the preservation of the stream buffer in perpetuity: 

 (a) Drainage or conservation easements; 

 (b) Inclusion in a developments common area through a restrictive covenant involving 

both the city and the property owners association; or 
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 (c) Dedication to the city with the citys acceptance. 

Sec. 65-11. Inspections.  

Required stream buffers must be accessible to the directors of city planning and 

development and public works and their designees to facilitate inspection, construction, 

maintenance and other activities related to the stream and public infrastructure in the buffer area. 

_____________________________________________ 

 Approved as to form: 

 ___________________________________ 

M. Margaret Sheahan Moran 

Assistant City Attorney 
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18.3 On-Site Wastewater Treatment System Operating Permits in New Jersey 
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