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November 14, 2008

Mr. Lawrence S. Schopfer
Village Administrator
Village of Irvington

85 Main Street

Irvington, New York 10533

Re: Irvington Union Free School District’s High School/Intermediate School Drainage Analysis —
Final Submittal

Dear Mr. Lawrence:

This letter report documents Malcolm Pirnie Inc.’s review of the LAN Associates EPAS, Inc.
(LAN) drainage report entitled Draft Drainage Report for Irvington Union Free School District
and dated October 29, 2007. As part of the review, Malcolm Pirnie performed an independent
analysis of pre-2003 stormwater conditions on the Irvington Union Free School District’s High
School/Intermediate School (IUFSD) property and areas draining through the school property.

The school property is located at the intersection of Route 9 and High School Road in the Village
Irvington, Westchester County, New York. A vicinity map showing the property location is
included as Figure 1. Downstream land owners to the north, west and south of the school
property have reported increased stormwater runoff and degraded stormwater quality since
improvements were made on the school property in 2003. The IUFSD is currently proposing
additional improvements involving the following:

1. Replacement of the existing track infield with an artificial turf playing field;
2. Addition of tennis courts and associated parking; and

3. Expansion of existing playing fields on the east end of the school property.

Solutions for Life™ f)
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The IUFSD is proposing to use current site conditions as the pre-development condition to analyze
stormwater impacts associated with the improvements. To validate this approach, the Village of
Irvington retained Malcolm Pirnie to review LAN’s drainage report and to generate pre-
development stormwater runoff estimates for the school property considering pre-2003 land
conditions.

1. Review of LAN Associates EPAS, Inc. Drainage Report

Malcolm Pirnie performed a review of LAN’s report entitled Draft Drainage Report for Irvington
Union Free School District dated October 29, 2007. This report is included in digital format as
Attachment 1 and summarizes LAN’s analysis of stormwater discharges from the school property
under both pre-development (pre-2003) and post-development (current) conditions. The analysis
included the contribution of offsite runoff that flows through the school property.

The report document assumes that the 2003 improvements on the school property did not require
coverage under the New York State Pollutant Discharge Elimination System (SPDES) general
permit (GP). The GP-93-06 permit was applicable from August, 2 1998 through January 7, 2003.
A copy of the GP-93-06 permit is included as Attachment 2. GP-93-06 was applicable for
construction sites which disturbed five or more acres and the GP identified, at a minimum, the
following requirements:

o Treatment of the first Y4-inch of rainfall from improved areas (first flush); and

e Control of post-development peak flows for the 2-year design storm to pre-development
levels.

Based on Malcolm Pirnie’s review of the LAN report and comparison of pre- and post-2003 aerial
photography, it appears that more than five acres of disturbance was proposed as part of the
school improvements constructed in 2003 (designed in 2001). If more than five acres were
disturbed as part of the improvements to the school property, coverage under the SPDES general
permit should have been required. The original analysis performed as part of the school
improvements and documented in the LAN report document did not address the first flush or 2-
year design storm control requirements. These control requirements were also not addressed by
the LAN post-construction analysis documented in the report document.

Malcolm Pirnie recommends that the Village of Irvington obtain the construction drawings
associated with the 2003 school improvements along with the original drainage analysis to
confirm the amount of disturbance that occurred associated with the project. If the disturbance
exceeded five acres, the village could have the opportunity to discuss with IUFSD potential
mitigation measures that could be incorporated into the design of future improvements.
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The other omission noted in the LAN analysis is an evaluation of the pipe improvements
referenced in the third paragraph of the introduction. Piping improvements have the potential to
introduce flows to downstream drainage systems at higher peaks over shorter time periods. Given
complaints received adjacent to Route 9, the potential impact of the pipe improvement project
should be investigated.

The following Sections summarize our review of the LAN report. These Sections correspond with
the sections in the LAN report document.

1.1 Introduction

As previously identified the piping improvements discussed in the introduction of the report
document were not considered as part of the documented stormwater analysis. The impact of
these piping improvements should be investigated further.

1.2 Public Meetings

Homeowners on Riverview Drive, Fieldpoint Drive and Route 9 all indicated that runoff
quantity seemed to increase after the 2003 school construction while runoff quality
deteriorated.

1.3 Methods of Analysis

The methods of analysis described in the drainage report were reasonable and in line with
industry standard practices. However, no backup documentation of the analysis was
included. Therefore, we cannot confirm reasonableness of the assumptions made for the
analysis. '

Survey data including locations and characteristics of storm sewer structures as well as
topographic data were collected for the school property. These data were referenced in the
Methods of Analysis section but not provided with the drainage report.

1.4 Pre-Construction Conditions

For the pre-development analysis, LAN divided the drainage area into five sub-basins as
shown in Figure DA.01 taken from the drainage report. The following observations were
made regarding the pre-development analysis documented in the drainage report:

e It appears that the proposed improvements disturbed more than five acres. If more
than five acres were disturbed, in accordance with GP-93-06 requirements applicable
at the time of design, the pre-development analysis should consider control of the 2-
year design storm to pre-development levels. The analysis did not consider this
requirement.
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o Sub-basins A and E were associated with single discharge points but represent a
combination of point and diffuse discharges. A distinction should be made to allow
for clearer evaluation of post-development impacts.

e Sub-basin A includes offsite area between the school property line and Fieldpoint
Drive. Based on a field investigation performed by Malcolm Pirnie on April 29, 2008,
this area does not appear to be tributary to sub-basin A.

¢ Delineations for sub-basins B, C and D appear reasonable. However our
interpretation of available pre-2003 topographic data and the associated boundaries of
these sub-basins differs from the LAN report. These differences are likely due to the
low resolution of topographic data available for review by Malcolm Pirnie.

e The area of 21.2 acres provided for sub-basin E appears low, particularly when
compared with associated post-development sub-basin 9 (shown on Figure DA.02)
which is smaller in size but reported to have an area of 24.0 acres.

e Curve numbers (CN), time of concentration (Tc), routing, stormwater management
practice (SMP) characteristics and rainfall depth data used for model inputs were NOT
included in the drainage report. Based on our assessment, the estimated pre-
development peak flows for sub-basins A, B, C and D appear reasonable. The
estimated pre-development peak flows for sub-basin E appear high considering sub-
basin acreage. It appears the acreage for sub-basin E was incorrectly reported as
described above.

The primary concern with the LAN analysis is the lack of consideration given to the control of
the 2-year design storm. Otherwise, our stormwater analysis compared reasonably well with
LAN’s pre-construction analysis results. Malcolm Pirnie’s stormwater analysis is documented
in Section 2 of this letter report.

1.5 Post-Construction Conditions and Flow Comparison Analysis

For the post-development conditions, LAN divided the drainage area into ten sub-basins as
shown on Figure DA.02. The following observations were made as part of our review of the
post-development conditions analysis documentation:

* It appears that the proposed improvements disturbed more than five acres. If more
than five acres were disturbed, in accordance with GP-93-06 requirements applicable
at the time of design, the pre-development analysis should consider treatment of the
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e first Ya-inch of runoff from improved areas as well as control of the 2-year design
storm to pre-development levels. The analysis did not consider these requirements.

e While pre- and post-development sub-basin areas are roughly correlated in the report,
it is ideal to establish common points for evaluation. As such, the table which
summarizes these correlations omits post-development conditions from sub-basin 8.

e The report text for post-development sub-basins 1, 2 and 3 inadvertently refers to the
eastern portion of the site as opposed to the western part of the site.

e Post-development sub-basin 2 includes the offsite area between the school property
line and Fieldpoint Drive. However, based on field investigation, this area does not
appear to be tributary to sub-basin A.

e The acreage for sub-basins 6 and 8 were not provided.

e The flow comparison analysis table provided on page 7 of the LAN report appears to
add pre-development peak flows to the Fieldpoint collection pond while properly
applying hydrograph addition techniques to calculate post-development peak flows at
the same point. A standard method of calculating aggregate peak flows should be
applied.

e The comparison of total site flows is not applicable and provides no technical value to
the report document.

e CN, Tc, routing, SMP characteristics and rainfall depth data used for model inputs
were not included in the drainage report. This information is needed to truly evaluate
the reasonableness of post-construction peak flows provided in the drainage report.

When the LAN report is compared with our stormwater analysis which considers pre-2003
conditions, the post-construction flows presented in the LAN report appear reasonable.
However, without performing a post-development stormwater analysis or without
information on the assumptions made during LAN’s post-construction stormwater analysis, it
is difficult to draw firm conclusions regarding LAN’s analysis.

The primary concern is the lack of consideration given to the control of the first flush and the
2-year design storm.

1.6 Stormwater Quality

The following observations were made during the review of the Stormwater Quality portion of
the drainage report:
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o Control of the first flush was not discussed in this section of the drainage report.

o The third paragraph refers to the east side of the Westwood development and the
majority of the main school parking lot draining to the pond north of the school
property. The third paragraph should state that the west side of the Westwood
development drains to the pond north of the school property. During the cursory field
visit, Malcolm Pirnie confirmed that the main school parking lot drains to the
stormwater detention facility at the west end of the school property. It appears that
the LAN analysis was performed correctly and was simply documented incorrectly.

e Given the nature and timing of construction in the areas draining to the pond north of
the school property and the Fieldpoint basin, if the degradation of stormwater quality
has occurred as alleged by area residents, it is likely that both the school and the
Westwood development contributed to the degradation.

1.7 Catch Basin Grate Elevations

The point raised regarding the potential impact of catch basin grate elevations appears valid.
The village should make an effort to investigate stormwater patterns during rainfall events and
consider temporary or permanent solutions to address the issue of raised catch basins.

1.8 Analysis of Original Drainage Report & Design

The original stormwater analysis performed by John Meyer Consulting (JMC) dated May 15,
2001 was not provided to or reviewed by Malcolm Pirnie. However, the JMC analysis was
described in the LAN report document as evaluating the 10-, 25-, $0- and 100-year storms.
LAN offers the opinion that the JMC analysis was in compliance with the applicable
stormwater requirements in 2001. As stated earlier, it appears that more than five acres were
disturbed as part of the school improvements meaning coverage under the SPDES general
permit would have been required. This would have required treatment of the first flush from
the improved areas and control of the 2-year design storm to pre-development levels. It does
not appear that the project design addressed these requirements.

1.9 Review of Conceptual Future Improvements
Three areas were identified for conceptual future improvements:

1. Tennis Courts and Associated Parking — Located in the vicinity of LAN pre-
construction sub-basins D or E (sub-basins D and E shown on Figure DA.01 taken
from the LAN drainage report). The described project has a likelihood of reducing
long term sediment loads generated by the gravel parking areas which would be
replaced with impervious surface. However, the construction process has the
potential of increasing sediment loads from the site. Proper design of associated
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construction and post-construction stormwater measures would be critical to
control runoff quantities to pre-development levels and to protect receiving water
quality. Depending on the actual location of the proposed improvements and the
stormwater controls selected, dispersed surface runoff could be transformed into
concentrated runoff.

2. East Field Improvements - Consists of expanding the baseball field located in LAN
pre-construction sub-basin E (sub-basin E shown on Figure DA.01 taken from the
LAN drainage report) and adding additional fields. Development in this area
would require careful analysis of runoff patterns to ensure that pre-development
conditions are maintained. As with proposed improvements identified in Item 1-
Tennis Courts and Associated Parking, depending on the stormwater controls
selected, dispersed surface runoff could be transformed into concentrated runoff.

3. Meszaro Field Improvements - Consists of replacing the existing grass track infield
located in LAN pre-construction sub-basin C (sub-basin C shown on Figure DA.01
taken from the LAN drainage report) with artificial turf. The impact of the field
improvements to stormwater runoff quantities will rely heavily upon design of the
tield subgrade and sub-surface drainage system.

With any proposed development, a change in land cover has the potential of increasing the
magnitude and duration of stormwater runoff in a way that is noticeable to downstream
property owners; even when post-development runoff peak flows are controlled to pre-
development levels. Increased runoff durations can lead to the erosion of receiving channels
and degradation of water quality. Sediment loads during construction can also degrade
receiving water quality. All of these issues should be considered when designing proposed
improvements such as those summarized above.

1.10Drainage Improvements Independent from the Proposed Field Improvements

As drainage improvement alternatives outside of those associated with proposed field
improvements, LAN discusses either providing additional storage of existing runoff or
achieving the original 2003 design intent for gymnasium roof drainage by connecting the
gymnasium roof drain to the underground detention system which was installed in 2003. Of
the two solutions discussed in this section, only additional storage of existing runoff from the
school property is likely to be noticeable by downstream property owners. Based on the post-
construction analysis documented in the drainage report, connection of the gymnasium roof
leader to the existing underground detention system will cause negligible impacts to
downstream runoff levels.
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1.11 Rainfall Data

The historical rainfall data referenced as Attachment 3 in this section of the LAN drainage
report was not included with the drainage report provided to Malcolm Pirnie. Trends in
rainfall patterns can affect perceptions of runoff magnitude and frequency. As was stated
previously, changes in land use can also affect such perceptions.

1.12 Conclusions

The LAN drainage report concluded that stormwater detention on the school property would
be necessary to influence the downstream property owners’ perceptions of increased
stormwater runoff quantities. The report further concludes that the proposed athletic field
improvements would provide a suitable venue for adding this stormwater detention. It is
unclear whether this conclusion refers to all three proposed improvement projects referenced
in the drainage report or only the East Field and Meszaro Field improvements.

While the proposed improvements at Meszaro field could serve to further reduce stormwater
peak flows to the small pond north of the school property, Malcolm Pirnie raises the following
concerns:

1. The Meszaro Field improvements do not address apparent increased runoff to the
Fieldpoint basin;

2. The Meszaro Field improvements depend upon the capability of the sub-surface
drainage system to mimic or improve existing infiltration rates while also providing
stormwater storage. This will require thorough analysis and design;

3. Further changes in land use have the potential to increase stormwater runoff volumes
resulting in sustained stormwater releases. These sustained releases can in turn
degrade receiving channels;

4. The proposed improvements could potentially impact runoff patterns by transforming
diffuse surface runoff into point source runoff; and

5. Construction site runoff from the proposed improvements could potentially degrade
receiving water quality.

It will be necessary for the Village of Irvington to perform a thorough review of any proposed
improvements on the school property.

Conclusions in the LAN report related to stormwater quality improvements relied on potential
benefits of converting selected gravel parking areas on the school property to pavement. For a
net stormwater quality benefit to be realized in this manner, it will be imperative to effectively
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control erosion and sedimentation during the construction process. Control of the first flush
(now referred to as the water quality volume (WQv) in the current New York State
Stormwater Management Manual) would also be necessary. If the original school
improvements are determined to have been subject to SPDES general permit requirements, any
future design should consider changes with respect to pre-2003 conditions.

In addition to the stormwater quality improvements discussed in the drainage report, Malcolm
Pirnie recommends that the village evaluate the feasibility of performing maintenance on the
small pond north of the school property. During Malcolm Pirnie’s field visit to the school
property, it was noted that normal pool volume of the small pond was greatly diminished due
to deposits of sediment and organic material. This loss of volume does not impact the
capability of the pond to attenuate stormwater peak flows. However, sediments and organic
material in the pond are readily available for re-suspension and transport downstream during
periods of high flow. Malcolm Pirnie recommends investigating the feasibility of removing the
organic material and sediment from the pond and returning the pond bottom to its original
grade.

2, Independent Stormwater Analysis of Pre-2003 Conditions

Malcolm Pirnie performed an independent stormwater analysis of pre-2003 conditions on the
school property. The analysis was intended to validate the pre-construction analysis documented
in the LAN drainage report. The analysis was also intended to determine whether the use of
existing site stormwater peak flows as the benchmark for evaluating the stormwater impacts of
future proposed development on the school property is appropriate.

The independent stormwater analysis was performed using Bentley’s PondPack, version 10.0.
PondPack utilizes the United States Department of Agriculture (USDA) Natural Resource
Conservation Service (NRCS) Technical Release 55 (TR-55) methodology. This method of
analysis requires the development of drainage area sub-basins along with associated CN, Tc and
tlow routing data. PondPack also allows the modeler to incorporate storage characteristics
associated with SMPs.

The following sections summarize data collection efforts, model development, model results and
conclusions.

2.1 Data Collection

Various datasets were collected in support of the pre-2003 stormwater analysis for the school
property. These datasets are described below.
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2.1.1 Contours

Best available contour data with ten foot intervals were obtained from the Westchester County
GIS Department to support the development of sub-basin delineations and likely stormwater
flow paths. The contours were derived by Westchester County using a photogrammetric base
map of the county from the spring of 2000. Due to the course resolution of the contour data,
sub-basin delineations and flow path interpretations developed during the analysis are
approximate.

212 Aerial Photography

Available aerial photography was used to supplement and validate land use coverages for the
school property and surrounding areas. Land use data, when coupled with soil characteristic
data, is useful for estimating runoff potential in a drainage area through the calculation of CN
values. Two aerial photography datasets were obtained from Terraserver. The first dataset
was collected in 2001 with a six inch resolution. The photographs were taken during land
clearing on the school property and showed the extents of grading and resurfacing during the
2001 construction. The second dataset was collected in 2002 with a two foot resolution and
showed the stabilized school property prior to 2003 construction activity. Due to the poor
resolution of the 2002 aerial photography, likely pre-2003 land use coverages were interpreted
utilizing both the 2001 and 2002 data.

A third aerial photography dataset was obtained from the New York State GIS Clearinghouse.
This dataset was collected in 2004 with a six inch resolution and was used to validate
interpretations made from the 2001 and 2002 data.

2.1.3 Land Use

Land use data were obtained from the Westchester County GIS Department and depicted
existing structure, road and water features on the school property and in the surrounding
areas. The structure coverage was derived by Westchester County using photogrammetric
methods applied to the county’s 2004 base map. Land use data were checked against pre-
2003 aerial photography and edited as necessary to properly depict pre-2003 conditions. The
final land use coverage was used along with soil characteristic data to calculate CN values.
Figures 2a, 2b and 2c show the land use coverage developed for the school property and the
surrounding area. The figures also demonstrate the available aerial photography available
from 2001, 2002 and 2004, respectively.

2.14 Soils

Soil data was obtained from the NRCS to support the development of CN values. The data is
from the 2006 Soil Survey (SSURGO) for Westchester County. Soil types on the school
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property and the surrounding areas are predominantly hydrologic soil group (HSG) B. Some
Udorthents (smoothed) soils were present within the area of interest and had no HSG
classification. These soils were assumed to be HSG B for analysis purposes. Figure 3 shows
the soil data collected for the school property and the surrounding area.
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2.1.5 Site Plans

The Village of Irvington provided Malcolm Pirnie with construction drawings developed by
Cronin Engineering and entitled Subdivision and Site Development for Westwood (revision
10, 12/11/02). The Westwood development is adjacent to the school property and was also
under construction in 2003. A large portion of the Westwood development drains through
the school property. The drawing set did not include proposed access road or school
improvements and did not provide supporting data for the drainage analysis. However, the
drawings were used to interpret pre-2003 conditions for the Westwood property.

The Village of Irvington also provided a scan of sheet SP-1.3 from the above-referenced
drawing set. This sheet shows the proposed access road and school improvements associated
with the Westwood Development. The sheet was used to interpret pre-2003 conditions for the
portion of the school property shown. Sheet SP-1.3 is included with this letter report as
Attachment 3.

2.1.6 Site Visit

A cursory site visit was conducted on April 29, 2008 to assess current conditions on and
surrounding the school property, to support the review of the LAN drainage report and to
validate the datasets summarized above. Approximate field measurements of pertinent
drainage features were collected and used during model development.

2.2 Model Development
The PondPack model requires the following information:
e Sub-basin Areas
¢ CN Values
e Tc Values
¢ Routing Data
o SMP Characteristics
o Rainfall Data

Figure 4 shows the sub-basin areas, Tc paths and routing paths along with associated CN and
Tc values. Figure 5 shows the model schematic representing the drainage characteristics of the
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school property and surrounding areas. The development of each of these datasets is

described below.

2.2.1 Sub-basin Areas

Malcolm Pirnie identified points where stormwater was released from the school property
under pre-2003 conditions. In some cases, stormwater was released from the school property
as diffuse surface flow rather than at a discrete discharge point. In such cases, the property
boundary was considered to be the analysis boundary to facilitate comparison with the LAN
analysis. Sub-basins were delineated to each point or downstream property boundary in
ESRI’s ArcView GIS software, version 9.1 based on the datasets described in Section 2.1.

Figure S — Model Schematic
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222 CN Values

CN values help to determine the amount of rainfall that will be converted into runoff. These
values were calculated in ArcView based on the soil and land use coverage datasets. Table 1
provides the CN values, by land use, applied during the analysis. Composite CN values for

each sub-basin are provided on Figure 4.
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52 | Lakes Body of water 100 100 100 100
76 | Transitional Areas | Fair 75 80 85 90
141 | Paved Parking Lots & Roofs 98 98 98 98
144 | Gravel Road Gravel with Right of Way 76 85 89 91
181 | Urban Open-space | Grass <50% 68 79 86 89
182 | Urban Open-space | Grass 50%-75% 49 69 79 84
183 | Urban Open-space | Grass >75% 39 61 74 80
434 | Woods Poor 45 66 77 83
435 | Woods Fair 36 60 73 79
436 | Woods Good 30 55 70 77
223 Tc Values

Tc values represent the time it takes for a drop of water to flow from the hydraulically most
distant point in a sub-basin to that sub-basin’s outfall. These values were developed for each

sub-basin using TR-55 methodology which considers the total travel time associated with
sheet flow, shallow concentrated flow and channel flow regimes. Tc calculation sheets are

included with this letter report as Attachment 4. Tc paths and values for each sub-basin are

shown on Figure 4.

Table 2- Ramfall Depth by Return Penod

2‘8 mches 3.5 inches 5 .0 inches 6 0 1nches
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The modeling was performed considering the SCS Type III rainfall distribution which is
appropriate for Westchester County.

2.3 Model Results

Malcolm Pirnie’s interpretation of critical outlet points and associated sub-basin delineations
differed from those documented in the LAN drainage report. For this reason, a direct
comparison of results cannot be made for some of the sub-basins. However, results from the
Malcolm Pirnie analysis can be used to evaluate the reasonableness of the LAN pre-
construction analysis results. The routing and SMP Characteristics model inputs are provide
in Attachments § and 6 respectively.

Table 3 provides a summary of peak flows by sub-basin and return period.

Table 3 — Sub-basin Peak Flow by Return Period

1Ayt

1 1.6 0.9 1.6 3.3 4.6 5.9 6.

2 1.8 2.9 4,0 6.4 8.0 9.5 10.3
3 4.9 4.0 6.2 11.4 15.0 18.7 20.5
4 11.6 3.4 7.1 16.9 24.3 32.3 36.5
5° 8.1 1.4 3.3 8.8 13.1 17.8 20.2
6° 7.0 2.4 4.4 9.4 13.2 17.0 19.0
7 15.6 2.8 6.6 17.7 26.3 35.7 40.6
8 13.3 1.8 4.6 13.6 20.7 28.7 32.8

‘Peak flows provided do not reflect attenuation impacts of the small pond north of the school property.
*Peak flows provided reflect attenuation impacts of the Fieldpoint basin.

Table 4 provides a general correlation between the LAN pre-construction sub-basins
documented in the drainage report and the Malcolm Pirnie pre-2003 sub-basins.
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Table 4 - Correlatlon between LAN and Malcolm Plrme Sub-basins

| Subbasin Syb-basin |
A 1 2 and 3
B 4
C 5
D 6
E 7 and 8

Table 5 summarizes the pre-construction peak flows provided in the LAN drainage report to
facilitate comparison with the Malcolm Pirnie flows provided in Table 2. Note that the
drainage report did not provide peak flow values for the 2-year storm.

Table 5 - LAN Pre- constru ti

Peak Flow by Return Pe i

A

A 10.7 4.558 N/A 16.20 2230 27.35 31.86
B 6.4 2.111 N/A 9.416 13.34 16.63 19.58
C 10.5 2.794 N/A 13.97 20.17 25.40 30.13
D 5.3 1.412 N/A 7.058 10.19 12.84 15.22
E 21.2 4.820 N/A 30.70 45.83 58.75 70.52

The sub-basins providing the clearest basis for comparison are Malcolm Pirnie’s sub-basins 4,
5 and 6 and LAN’s pre-construction sub-basins B, C and D. While drainage area estimates
differ, peak flows compare reasonably well.

As stated in Section 1.5, Malcolm Pirnie was not able to make a clear determination regarding
the adequacy of the post-construction analysis documented in the drainage report. A
comparison of flow per acre values for the pre- and post-construction peak flows documented
in the drainage report show an increase as would be expected. Malcolm Pirnie would need
additional supporting information or would need to perform an independent post-2003
stormwater analysis to determine the accuracy of the LAN post-construction analysis.
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2.4 Conclusions

The pre-construction flows in the LAN drainage report appear to be reasonable and reflect
conditions on the school property prior to the construction that occurred in 2003. However,
the LAN analysis did not consider the 2-year storm as is required for projects disturbing five
acres or more. Malcolm Pirnie recommends the following action items for the Village of
Irvington:

1.

Obtain the construction drawings associated with the 2003 school improvements
along with the original drainage analysis to confirm the amount of disturbance that
occurred associated with the project. If the disturbance exceeded five acres, the village
could discuss potential mitigation measures with the IUFSD that could be incorporated
into the design of future improvements.

Verify the acreages for pre-construction sub-basin E and post-construction sub-basins
6,8 and 9.

Identify the nature of the piping improvements mentioned in the LAN drainage report
introduction and evaluate the likely impact caused by these improvements.

Perform inspections during at least two substantial rain events at key catch basins both
inside the Westwood development and on the school property to evaluate potential
impacts of raised catch basins and the potential need for modifications.

Track proposed improvements on the school property and perform a thorough review
of associated stormwater controls.

Investigate the feasibility of removing the organic material and sediment that has
accumulated in the small pond north of the school property.
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Malcolm Pirnie greatly appreciates the opportunity to service the stormwater needs of the Village
of Irvington. Please contact me at 914-641-2731 should you have any questions regarding the
information provided in this letter report.

Very truly yours,

MALCOLM PIRNIE, INC.

Richard Franzetti, PE, BCEE

Project Manager

CH

0162079



Attachment 1- LAN’s report entitled Draft Drainage Report for Irvington Union Free School
District dated October 29, 2007
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EXECUTIVE SUMMARY

LAN Associates EPAS, Inc. was retained by the irvington Union Free School District to analyze
stormwater drainage conditions at the Irvington Union Free School District's High
School/Intermediate School (IMS/IHS) campus as well as to address the IUSFD’s conformance
with NYS stormwater regulations on the IMS/HIS campus .

LLAN's analysis was performed in order to determine the nature and possible causes for apparent
additional runoff as reported by owners of neighboring properties as well as to predict the effects
of proposed field improvements on future stormwater runoff. LAN performed a detailed survey of
the campus and a review of all pertinent documents and records.

LAN has determined that stormwater runoff that leaves the campus originates from both on-
campus and off-campus sources, Off-campus runoff originates from uphill properties adjacent to

-and beyond the campus. These include much of the Westwood development as well as other

residential properties. Stormwater runoff leaves the campus from the north, south and west.

LAN identified 4 causes for the apparent changes to the drainage conditions on and around the
campus;

1. The 2003 school construction affected some drainage patterns on the campus as follows:

a total outflows are now less than the total pre-construction outflows
b peak-flows to the pond north of the school property have increased slightly
for 1-year storms
¢ peak-flows to the Fieldpoint drainage pond south of the school property have in-
© T ereased slightly for the 100-year storm
d peak-fiows to High Schoot Road have decreased,

2. The Westwocd development, as designed and built to-date, redirected some slormwater
flow from the pond north of the school property to the Fieldpoint pond and:

a was reviewed and approved by the Village of rvingfon

b flows to Fieldpoint from Westwood via the school campus, per regulation, shouid
be less than or equal to flows prior to construction

¢ Westwood construction is not yet complete and runoff may change (a full review
of the entire Westwood development was not performed as part of this analysis)

3. A number of catch basins on both the IMS/IHS campus as well as Westwood (in their cur-
rent, apparently unfinished condition) are above the pavement level, though difficult to
guantify, this condition may prevent some stormwater from entering those catch basins
and would result in flow increases to the Fieldpoint basin as well as to the pond north of
the campus

4. Based on 10 years of measurement from nearby Dobbs Ferry, totai monthly rainfali has
increased 40% from an average of 3.75 inches per month to 5.25 inches per month



LAN advises that campus stormwater management can be improved by:

1. adding additional stormwater storage
2. releasing stormwater at a siower rate overa’ onger ;zenod of time

3. Westwood immediately impraving or completing their {:atch basins to more effectively
collect stormwater

4. adjusting some campus catch basins to more effectively collect and direct stormwater

L AN's conclusions include the following:

1. accompanied by adding increased stormwater storage, implementation of Meszaros Field
playing surface improvements would achieve decreases to outflow directed to the pond
north of the campus

2. accompanied by adding increased stormwater storage, improvements made to East Field
access, layout and playing surfaces could help achieve reductions to south outfiows

3. independently implemented lesser stormwater management tmprovemenis repairs and
corrections on the campus could, in part, counteract the small increases in fiow associ-
ated with the 2003 construction but would not benefit the campus itself

4. completion of the Westwood project, especially in street paving as it affects catch basin
efficiency, will cause significant improvement to campus inflows and outflows though it
may not be easily quantifiable

5. adjustments to IMS/IMS street paving in order to affect catch basin efficiency will cause
some improvement fo campus outflows though it may not be significant

6. because stormwater regulations regulate proposed changes to a site and not existing
conditions, stormwater that currently leaves the IMS/IHS site is permissible insofar as the
school site design was reviewed and approved by the Village of lrvington under stormwa-
ter regulations in force at the time and it was built according to those approved plans

7. BASAHS site outflows could also be reduced if the IUFSD were to provide storm water
management beyond that required by New York State stormwater reguiations

" srormwater outflow is legal (conforming) when all improvements made to a site were made in conformance
with approval from all governmental agencies having jurisdiction over said project; the 2003 WSFD IMS/IHS
school construction design was designed and reviewed per contemporary applicable stormwater regulations
and permits were granted for sald construction; inscofar as the improvements were constructed per an ap-
proved design, stormwater that leaves the site is legally permissible




INTRODUCTION:

LAN Associates EPAS, Inc. has been retained by the irvington Union Free School District to perform a
comprehensive drainage study of the stormwater drainage from thelr property on High School Road in
lrvington, NY. The school has heard concerns from neighboring property owners regarding the guantity
and quality of stormwater leaving the site. In an effort {o determine if there exist stormwater problems with
the guantity/quality of stormwater leaving the High School/Middie School site, the district has hired LAN to
analyze the stormwater condition at the site, and, based on the results of the analysis; provide
recommendations to the district for ways to mitigate any stormwater problems. Furthermore, LAN was
asked 1o review the proposed athletic field improvements for their potential effect to the stormwater
condition on the site.

In 2003, a number of improvements were mads to the site. Three new buildings were constructed, as well
as a new parking lot to replace the old main parking lot. A number of stormwater improvements were
made at this time, including an extended detention basin as well as a subsurface stormwater detention
structure, and associated piping and stormwater infrastructure.

Also in 2003, a separate project to upgrade the stormwater piping in High School Road was performed.
The purpose of this project was to safely capture and convey stormwater from the High School/Middle
School site down High School Road into the stormwater system in NYS Route 9.

PUBLIC MEETINGS:

LAN attended two public meetings set up by the Irvington Union Free Schoaol district to interact with the
neighbors and bring to light any apparent drainage problems that may or may not be occurring on or
adjacent to the school property. Attachment #1 are the field memos prepared by William T. Manning of
LAN, who attended both meetings, as well as a list of neighbors that identified themselves as having
problems with drainage.

The drainage issues that were discussed included Riverview Drive, Fieldpoint Drive, and Route 9
{specifically one dwelling on the opposite side of Route 8). The homeowners on Riverview Drive and
Fieldpoint Drive, both downhill from the school property, all indicate that runoff seems to have increased
since the 2003 school improvements, and that stormwater quality has degraded.

As a result of the information brought to light in these public meetings, LAN paid particular attention to
these areas of drainage, performing both extra surveying and extra field investigations along both
Riverview Drive and Figldpoint Drive,

METHODS OF ANALYSIS:

To determine if the 2003 scheol construction may have resulted in any changes in stormwater flow to its
downhili neighbors, LAN performed an analysis of the stormwater conditions before and after the 2003
construction. Pre-construction topographic data was obtained primarily from the “Existing Conditions”
plans for the school construction, prepared by Peter Gisolfi Associates, and dated 1/18/00. Because the
High School/Middle School property receives stormwater flow from its uphill neighbors, additional uphill
tepography was reguired for the stormwater analysis. This information was gathered from a number of
sources. United States Geological Survey (USGS) maps of the area were used to provide offsite
topographical information {(White Plains Quadrangie). Approved plans for the uphill “Westwood”
development {by Cronin Engineering, P.E., P.C.) were helpful to determine topography both before and
after consiruction of the road and drainage infrastructure of the Westwood development, Sections of the
Wastwood development were constructed at roughly the same time as the school construction. For the
purposes of our analysis, the pre-construction conditions were assumed to include the original paved
driveway that serviced the Augusto House, but none of the new Westwood roads. The post-construction
conditions include any part of the Westwood development built fo date. Aerial photographs were also
used to locate off-site roads, houses, and other structures that would contribute to stormwater flow.




The post-construction conditions are based on current conditions at the High School/Middle School
propetty. In order to properly model the current stormwater patterns of the subject site, LAN performed a
topographic survey of the site. LAN’s surveyors collected detailed topographic information of the entire
High School/Middle School campus, paying particuiar attention to drainage. Stormwater structures were
surveyed, and inverts were measured to provide a survey with sufficient detail to determine the stormwater
patterns of the site. This survey has been made enclosure #1. Offsite information was gathered from the
same sources as existing conditions, including the USGS maps, aerial photographs, and the Westwood
development plans.

Rased on ali this data for pre and post-construction conditions, a stormwater computer model was buiit to
model! the stormwater conditions before and after the school construction.

The pre and post-construction site flows were analyzed using the SCS Unit Hydrograph Method. Pre-
construction and post-construction site features, impervious areas, curve numbers, times of cancentration,
rainfall data, and other variables were input into the drainage analysis software, including volume and
overflow characteristics of the subsurface retention structure.

The hydrographs were computed using Hydraflow Hydrographs 2004 software, utilizing the SCS Unit
Hydrograph Method for 24 hour storm calculations and a Type lil unit hydrograph with 24-hour rainfall for
Westchester County based on TR55 rainfall charts, as well as Westchester County stormwater standards.

PRE-CONSTRUCTION CONDITIONS:

Before the 2003 construction, the school property consisted of two buildings, a paved parking lot, and a
number of athletic facilities, including two athletic fields. For the purpose of analysis, the site was broken
up into five separate drainage areas that each receive and outflow stormwater to a different outfall ocation
or in a different manner {i.e. via a pipe vs. via surface flow}.

Pre-Construction Stormwater Area "A”;
This area, consisting of 10.7 acres, encompasses the two original school buildings and their surrounding
area, including a portion of the original paved main parking lot. This area drains to High School Road.

Pre-Construction Stormwater Area “B™

This area, consisting of both onsite and offsite areas, contains the northern part of the original paved
_parking lot and a portion of the roadway leading from the parking lot to the eastern portion of the site, This
area also contains the offsite area north and east of the main zibletic field. This entire area drains via
surtace flow into the smai pond north of the coroa! properiy. This aies comans 6.4 acres.

Pre-Construction Stormwater Area "C": I

This area represents the area that drains to Meszaro Field, including the field itself and areas uphill of the
field that that drain to the field drainage system, which is collected on and around the field and discharged
into a swale that eventually leads to the small pond north of the school property. The field drainage
system receives flow from the onsite area south of the field, as well as from a large section of tand uphill
and to the east of the field, which consists of onsite and offsite areas, including a large portion of the
Waestwood development. This area contains 10.5 acres.

Pre-Construction Stormwater Area "D

This area consists of onsite and offsite areas that drain via surface tiow into the stormwater collection
hasin at the south side of the school property, straddling the property line between the schoo! property and
the Fieldpoint development. This area also contains a portion of the uphill land that is part of the
Westwood development, as well as much of the school property between the school buildings and East
Field. This area contains 5.3 acres.

Pre-Construction Stormwater Area "E™




This area contains all of East Field, as well as the large area to the north and east of the field, all of which
drains via surface flow onto the properties along Fieldpoint drive, south of the school properily, Part of this
area is collected by a drainage ditch that flows down the slope near the south-east corner of East Field
onto the neighboring property to the south. The entire area totals 21.2 acres.

The following table represents the peak flows (in cubic feet per second) for each analyzed storm event for
each of the pre-construction drainage areas:

Drainage Area | 1-Year Storm | 10-Year Storm | 25-Year Storm | 50-Year Storm | 100-Year Storm
A 4.558 16.20 22.30 27.35 31.86
B 2.111% 9.418 13.34 16.63 19.58
C 2.794 i3.97 20.17 2540 30.13
¥] 1.412 7.058 10.18 i2.84 15.22
B 4.820 30.70 45.83 58.75 70.52 =

POST-CONSTRUCTION CONDITIONS:

As previously discussed, the post construction conditions reflect the current conditions at the site. The
post-construction site was broken into nine areas, with one subarea, totaling ten areas. The site was
broken down into more areas because with the improvements 1o the site, there are more distinct areas
that collect stormwater runoff in different ways. The pre-construction and the post-construction drainage
areas are roughly correlated in the following way:

Pre-Consftruction Area | Post-Construction Areas
A 1,2,&3
B 485
C B
D 787U
E o

It should be noted that these correlations are based on commen outfall locations. The pre-construction
and post-construction areas are not equal in area, and the drainage boundaries have changed
considerably between the two conditions.

The descriptions of the post-construction areas are as folldws: . , ‘-‘; S

Post-Construction Stormwater Area "1™

This area consists of the eastern portion of the site that drains via surface flow in the easterly direction
from the site. Generally, it is the area of the subject site downhill from the east detention basin. This area

consists of 1.9 acres.

Post-Construction Stormwater Area “2":
This area includes areas that drain into the east detention basin, including all or part of all five of the
school buildings, and their surrounding areas, This area consists of 7.5 acres.

Post-Construction Stormwater Area “3":
This area consists of the majority of the front parking lot that is collected by catch basins and piped into
the esast detention basin. This area consists of 1.7 acres.

Post-Construction Stormwater Area "4":

This area consists of the area that drains into the smail pond north of the school property via surface flow.
The majority of this area is offsite area, generally east of the pond, extending into the Westwood
development, and up to the edge of the High School/Middle School track and the edge of the main parking




lot. This area is similar to pre-construction area “B”, but missing the large portion of the pre-construction
parking lot. Area “4” consists of 5.0 acres.

Post-Construction Stormwater Area "5”: :

The area is a small area of the center of the High SchoolMiddle School site that consists of a portion of
the proposed parking lot, access road, and some of the courtyards between the buildings. This area is
collected by catch basins in the access road and piped into a drainage swale that leads to the small pond
north of the school property. This area consists of 1.2 acres.

Post-Construction Stormwater Area "87) _
This area consists of the post-construction area that drains to the Meszaro Field. This area is similar to
pre-construction area “C”, but with a different southern boundary due to onsite construction of new
drainage structures, and a different eastern boundary due to construction of a new road (Stearns Ridge}

with associated drainage at the Westwood Development.

Post-Construction Stormwater Area 7"

This area drains to the stormwater collection basin at the south side of the school property, straddling the
property line between the school property and the Fieldpoint deveiopment. It includes a portion of the
gymnasium building and the gravel parking lots to the east of the gymnasium. A sub-section of this
drainage area drains into a subsurface detention basin. This sub-section is labeled “7U” and is described
below. Area"7"is 2.4 acres.

Post-Construction Stormwater Area “7U".

As discussed in area “7” above, this area drains specifically to the subsurface detention structure beneath
the parking lot east of the gymnasium building. This detention structure was constructed during the 2003
school improvements, and consists of a series of “Cultec” infiltration chambers. This detention structure
drains via an outlet structure and into the adjacent stormwater collection basin. According to the design
drawings, the subsurface structure was meant to receive flow from both the parking lot that it was built
beneath, as well as approximately half of the gymnasium building. Based on field inspections, it appears
that the pipe that was meant to convey the stormwater from the roof leaders of the gymnasium to the
catch basin in the parking lot does not do so. Instead, it appears that this pipe was run directly into the
stormwater collection basin, bypassing the subsurface detention structure. Area “7U" consists of 0.6
acres.

Post-Construction Stormwater Area "8"

This area consists of a large portion of the Westwood development and a section of High School Road
that runs toward East Field. The area within the Westwood deveiopment is collected by a series of catch
Gasins and pipes ang dirzcied into the stormwefer basin at the ‘downhill side of the Westwood
development. The outfall from this basin, as well as areas downhill of the basin that are collected by
basins in High School Road, are piped through an easement across the High School/Middle School
property and to the stormwater collection basin. The Westwood basin was modeled as part of the
analysis, reflecting the current conditions at the site. It shouid be noted that the Westwood basin seems
to have been designed to accommodate flow from the fully built-out condition of Westwood.

The current state of the development produces considerably less runoff than the fully built-out condition,
and this would reflect higher peak flows from this area when the time comes that Westwood is fully
constructed.

Posi-Consiruction Stormwaler Area "g™;

This area is the post-construction area that drains from the area of East Field. Like pre-construction area
“E* this area drains via surface flow onto the properties along Fieldpoint drive. A portion of the area that
previously drained to this area is now collected by the Westwood stormwater collection system. Other
than that, this area remains the same as area "E". Area “9” consists of 24.0 acres.

The foliowing table represents the peak flows for each analyzed storm event for each of the post-
construction drainage areas (in cubic feet per second): The storm periods shown indicate the peak



{maximurm intensity} rainfall volume (measured in cubic feet per second) that would theoretically occur in
that given time period. For example, the 25-Year storm numbers would represent the maximum intensity
of a storm that would have a 1 in 25 chance of occurring in one year (or that you would statistically expect

once every 25 years),

Drainage Area | 1-Year Storm | 10-Year Storm | 25-Year Storm | 50-Year Storm | 100-Year Storm
1 0.627 2.797 3.962 4.939 5.816
2 5.975 15.69 20.34 24.09 27.38
3 2.097 4.671 5.848 6.786 7.605
4 1.033 5.992 8.839 11.26 13.46
5 1.189 2.758 3.496 4.087 4.602
5 3.143 13.12 18.42 22.85 26.82
7 0.712 3.352 4.792 6.004 7.095

7U 0.535 1.429 1.857 2.204 2.508
8 1.835 9.676 13.97 17.60 20.87
9 3.825 25.54 38.62 45.84 60.08

FLOW COMPARISON ANALYSIS:

The following chart sums up the differences in the different site outfalls, comparing the pre-construction
and post-construction conditions:

Site Qutfall 1-Year 10-Year | 25-Year 50-Year | 100-Year ; Contributing
Storm Storm Storm Storm Storm Drainage Areas
Pre-Construction Flow to High 4.558 16.20 22.30 27.35 31.86 A
School Road
Post-Construction Flow to 2.748 5.556 15.46 23.89 29.98 1,2,3
High School Read
Pre-Construction Flow to the 4.904 23.39 33.51 42.03 49.71 B,C
small pond north of the school
property
Post-Construction Flow to 5.287 21.65 30.49 37.90 44,56 4,56
the small pond north of the
school property e
Pre-Construction Flow to 1.412 7.058 10.19 12.84 | 15.22 D
Fieldpoint Collection Pond ‘ " L
Post-Construction Flow to 0.975 6.002 8.081 10.12 18.77 7,74,8
Fieldpoint Collection Pond '
Pre-Construction Surface Flow 4.820 30.70 4583 58.75 70.52 E
south from East Field
Post-Construction Surface 3.625 25.54 38.62 49.84 60.08 9
Flow south from East Field
Pre-Construction Total Flow 15.58 75.41 109.42 138.21 164.25 All
Post-Construction Total 12.52 58.62 84.27 105.81 125.23 AH
Flow

it should be noted that "combined site outflow” is merely a theoretical number, as at no point directly
downsiream of the site dees flow from the entire site combine inlo one flow. Only two analyzed storm
conditicns show an increase in post-construction flow. The one-year storm flow to the small pond north of
the school property indicates an increase from 4.8 cis (cubic feet per second} to 5.3 ¢fs, This 0.4 ¢fs is
approximately 180 gallons per minute. The other increase would be the 100-Year storm flow going tc the
Fieldpoint basin. This increase, from 15.22 to 15.77 cfs, is an increase of 0.57 cfs, or 256 gallons per




minute. This increase is likely due to the apparent error in piping from the roof leaders of the gymnasium
to the Fieldpoint basin, instead of to the parking lot catch basin,

The remainder of the analyzed storms indicates a reduction in peak flows from each analyzed drainage
areas when comparing the conditions before and after the 2003 school construction.

STORMWATER QUALITY:

Adjacent neighbors have expressed concerns about the quality of runoff coming from the High
School/Middle School site.  Specifically, complaints have been made about the quality of the stormwater
flowing to the smail pond north of the school property and the Fieldpoint stormwater collection basin,
Stormwater quality, in this case, refers mainly to the presence of suspended sediment in the stormwater
flow. Drainage areas that include bare soil that is not stabilized with grass or other plant cover often erode
during rain events. The soil that is picked up and transported by the stormwater flow would tend to be
deposited downstream, where stormwater flow slows down enough for the suspended soil to setile out of
the stormwater. ,

All stormwater flow contains some level of suspended solids, and all waterways suffer, to some exient,
from sedimentation that comes from up-stream erosion. Detention basins and ponds, in particular, suffer
from sedimentation, because any suspended solids will settle out in the detention basin or pond. Without
cleaning, dredging, or other intervention, most detention basins will eventually lose volume as a result of
accumulated sediment. LAN cannot comment on the degree of sedimentation in either the pond north of
the school property or the Fieldpoint basin, as LAN does not have any information as to the past condition
of either pond, their past degrees of sedimentation, or their scheduled maintenance.

Flow to the small pond north of the school property comes from areas on and off the school property.
These areas include residential lots east of the pond, the east side of the Westwood development, the
majority of the main school parking lot, and Meszaro Field. Field investigations indicate that the drainage
area from the school site comes from an area of the site that appears to be stabilized. in other words, the
soil areas that drain in this direction have healthy growing grass that appears to be stable enough
preclude any significant soil erosion that may have contributed to degradation of the stormwater leading to
the pond from the school site.

The eastern portion of the drainage area leading to the small pond north of the school property borders on
the Westwood development. As there has been active construction in this development for quite some
time, it is possible that suspended sediment from soil eresion may have washed downhill, eventually
flowing info the small gond north of the school property. It should be noted that LAN did not observe site

- gonditions that would indicate that Westwood is resporisiple for sedimentation.probiems in the smail pondd’

rnorth of the schoot property. As such, LAN cannot come to a definite conclusion as to the source of the
reported increase in sediment in the small pond north of the school property.

Members of the Fieldpoint homeowner's association have noted that the quality of stormwater in the
Fieldpoint basin had degraded since the time of the school construction. During field inspections, LAN
staff noticed evidence of erosion in the gravel parking iots on the school property that drain into the
Fieldpoint basin. It is likely that erosion from these gravel lots is partially the cause of sedimentation in the
Fieldpoint basin. It should be noted, though, that large portions of the Westwood development also drain
to this basin. As noted earlfier, construction activity at Westwood may also have contributed to water
guality problems in the Fieldpoint basin.

CATCH BASIN GRATE ELEVATIONS:

Based on field investigations at the site, it is evident that many of the catch basins on the school site and
the Westwood development are set in such a way that stormwater may not be captured in the way in
which it was intended. It is common construction practice to set catch basin grates at the proposed
elevation of the final proposed asphalt surface, even before the final asphalt surface is installed. Asphait
paving is most commonly installed in two separate layers of asphalt. The asphalt “base course” layer is



appilied first, and is often driven upon for quite some time before the final surface course is applied. Once
construction is complete, with an end to construction traffic that might mar the final asphal surface, the
final surface course is applied (and striped).

The problem with this practice is that in the time between the application of the base course and surface
course, the catch basins are typically 12" to 24" inches higher than the road surface. This makes
capturing stormwater difficult. Asphalt is typicaily “ramped” up to the grate, but this does not always solve
the problem.

it would be very difficult to numerically determine the extent of this problem on the school property and the
Westwood development. Even i certain catch basins are clearly too high in elevation to capture any
stormwater, downstream catch basins may capture the stormwater that bypassed the problematic caich
basins. Even though numerical analysis would be infeasible, a qualitative analysis is possible.

Individuals that have been on the school property during periods of rainfall have noted that the Westwood
roadways (specifically Stearns Ridge} have deep surface flow during a heavy rain event, indicating that it
is likely that the Westwood catch basins are not capturing the stormwater that they were designed to
capture. Hf stormwater flow is not captured by the Westwood storm systemn, than it would not be directed
into the Westwood detention basins, and would flow via surface flow onto High School Road. Depending
on the flow volume at this point, stormwater flow may act in any or all of the following ways:

1. Any stormwater captured by the catch basins in High School Road adjacent t¢ the gravel parking
lot would flow into the Fieldpoint basin. This water, originating mainly from the Westwood
deveiopment, would not have been treated by the detention basin and would have peak flow raies
much higher than they were designed to have. Any stormwater taking this path of ow would add
stormwater fiow to drainage area #7.

2. Any stormwater bypassing the High School Road drainage at this point on the south side of the
road would flow onto the gravel parking lot (there is evidence of erosion in this area), and
eventually into the Fieldpoint basin, likely carrying sediment from the gravel lot. Any stormwater
taking this path of flow would add stormwater flow to drainage area #7.

3. Any stormwater bypassing the High School Road drainage at this point on the north side of the
road would flow further down High School Road and eventually be picked up by the catch basins
in High School Road adjacent to the south end of the running track. This point is a low-point in
the road, and stormwater would have nowhere else to go. Any stormwater taking this path of flow
would add peak flow to drainage area #6, sveritually leading to the small pond north of the school
property. '

The raised catch basins on the school property would not allow stormwater from proposed drainage areas
#3 and #6 to be collected by the catch basins in these areas. Instead, stormwater would flow via surface
flow further down High School Road, and would likely by captured by the catch basing further down the
road, where there are a number of catch basins that are constructed at grade, and appear to function as
intended.

Stormwater that bypasses the catch basins in drainage area #3 would bypass the west detention basin,
and would thus leave the site {down High School Road) at higher peak fiow rates than designed.

Stormwater problems stemming from catch basin elevation problems are usually alleviated by the
application of the surface asphalt layer, such that the catch basins function as designed. There are also
some other temporary measures that are sometimes applied 1o solve problems such as these, such as
constructing asphalt berms to direct stormwater into the raised catch basins.

ANALYSIS OF ORIGINAL DRAINAGE REPORT & DESIGN:




LAN was provided a copy of the original drainage report associated with the then proposed improvements
to the school property. This report was prepared by John Meyer Consulting and dated May 15, 2001.
AN compared the JMC analysis to the LAN analysis of the same existing and proposed site conditions.

Both JMC and LAN produced drainage area maps of the site under existing and proposed conditions.
The drainage area boundaries and methods of stormwater flow analysis were similar in nature. Some
minor differences in site interpretation were noted in analysis. One major difference in analysis was that
LAN included more offsite drainage areas in its analysis, including large portions of land draining to East
Field and some other small areas draining onto the school property. JMC did not analyze East Field at afl,
as no improvements were proposed to East Field.

JMC analyzed the 10-Year, 25-Year, 50-Year, and 100-Year frequency storms. LAN also anaiyzed the 1-
Year storm, as a 1-Year storm analysis is required under current NY State regulations. JMC did not
analyze the 1-Year storm event, as it was not required at the time. As such, the minor increase in
stormwater flow to the small pond north of the school property could have been overlooked as part of the
analysis, and stiil been approved by the reviewing agency if a 1-Year storm analysis was not required as
part of the stormwater analysis.

The discrepancy in flow to the Fieldpoint basin appears to have been an error or change in construction.
The JMC analysis was for the gymnasium roof leader piping to flow into the subsurface detention
structure. Instead, it appears that this pipe runs directly into the Fieldpoint basin. As such, the JMC
analysis appears correct, based on the original design.

Based on the approved drainage report and plans, it is our opinion that the design was in compliance with
the applicable stormwater requirements in 2001,

REVIEW OF CONCEPTUAL FUTURE IMPROVEMENTS:

LAN reviewed the conceptual plans for the proposed future improvements at the High School/Middle
School site, as prepared by Eberlin and Eberlin, P.C.. These improvements include the following:

1. Tennis Courts — Proposed tennis courts and associated parking.
2. East Field -~ Proposed expansion of existing playing fields.
3. Meszaros Field -~ Replacement of grass field with artificial turf, with drainage improvements.

Tennis Gourts: : o

The pronosed tennis courts and parking lot would sclve the erosion problems currently being experienced
in the existing gravel lots that the tennis courts and paved g2rking lot wouid replace.  Drainage
improvements could be incorporated into the design to collect stormwater that would fall upon the parking
area and tennis court surface. A subsurface stormwater structure similar to that beneath the parking lot
adjacent to the existing gymnasium could be installed beneath the proposed parking lot. A properly
designed subsurface detention basin in this location would be able to reduce proposed flows to rates less
than existing conditions, and with the replacement of gravel with pavement, suspended sediment that was
leaving the site could be eliminated.

East Field:

The proposed improvements to the East Field involve the expansion of the existing field in the easterly
direction, apparently to accommodate both a regulation baseball field as well as regulation soccer, field
hockey, and lacrosse fields. One apparent issue that will need to be overcome is that the proposed
baseball field encroaches upon an existing drainage ditch that intercepts and conveys stormwater flow
from the uphill areas to the north and east of the field. Should this ditch be disturbed by the proposed field
improvements, a suitable conveyance would need to be designed and build to safely convey the
stormwater that would otherwise be conveyed by this ditch. As this existing ditch seems to convey a large
stormwater flow to downstream properties on Fieldpoint Drive, alteration of this conveyance wouid be to
the benefit of the downhill neighbors of East Field. A review of tax maps of the area show what appears to
be a drainage easement from the East Field area between two of the residential properties on Figidpoint
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Drive, and into the stormwater conveyance system in the Fieldpoint development. Should this be a
feasible route for stormwater from the school property, the stormwater that is currently conveyed by the
existing drainage ditch could be piped beneath the proposed field, through the drainage easement, and
into the Fieldpoint drainage system, effectively bypassing the homes that are currently experiencing
drainage problems as a resuit of the drainage that leaves East Field via surface flow.

To further improve downstream stormwater conditions, subsurface detention could be incorporated into
the design to reduce stormwater flow to levels beneath those of the existing conditions at the site.
Furthermore, as part of the proposed improvements, a swale, french drain, or other drainage
improvements could be used to intercept surface flow from the field itself to help further alleviate surface
flow that flows directly from the field to the downhill properties.

Should the district wish to pursue such, it is LAN's opinion that an artifictal turf swface would also be
feasible for the East Field. Fields of this sort have excellent drainage characteristics. The artificial turf
would allow stormwater 1o pass directly through the field surface, virtually eliminating surface flow from the
field. The subsurface gravel layer beneath the turf field could be used as stormwater storage 1o mitigate
peak flows from the fieid to levels lesser than current peak flows.

Meszaro Field:

The replacement of the existing grass with artificial turf could improve the stormwater conditions on and
off the site. Adificial turf is underlain by a gravel layer that couid be used for stormwater storage for the
stormwater that already drains to the field. This storage volume could be used to reduce peak flows that
leave the field and flow downstream into the small pond north of the school property. Depending on the
depth of the gravel layer and the configuration of the proposed outlet structure, peak flows could be
considerably reduced.

DRAINAGE IMPROCVEMENTS INDEPENDENT FROM THE PROPOSED FIELD IMPROVEMENTS:

There are drainage improvements that could be made to improve the site drainage independent from the
propused athletic field improvements. Stormwater detention could be added to any of the current
drainage areas to reduce the peak flows that leave these areas. Depending on the leve! of stormwater
flow reduction that the IUFSD wishes fo achieve, stormwater detention could be designed to
accommodate any flow reduction. Cost would be the only limiting factor in the magnitude of detention
structure built.

To address the Fieldpoint basin flow, the pipe that was originally designed to convey the roof leader flow
from the gymnasium to the subsurface detention structure could be removed and installed as per the
original design plans. This wouid bring the flow to the Fieldpoint basin in line with the approved
stormwatcr design. ' S

RAINFALL DATA:

LAN has acquired historical rainfall data for the area in question to determine if any complaints of
increases in stormwater flow could be attributed to natural variations in stormwater flow. Attachment #3
shows historical rainfall data from the nearest rainfall gauging station of Dobbs Ferry, from 1998 o 2007.
The data was graphed and a irend line established for cumulative monthly rainfafl totals. This trend line
shows an increase in monthly rainfall totals from 1898 to 2007,

While this indicates that there have been apparent rainfall increases in the lrvington area, LAN cannot
necessarily conclude that perceived stormwater runoff increases can be attributed to natural rainfall
quantity increases. What is clear is that in the same period where people in the area have noticed
apparent increases in stormwater runoff volumes; there has also been an increase in iotai rainfall that has
fallen upon the area.

CONCLUSIONS:
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Based on all available information, many of the:cbservations of the neighboring property owners appeat,
in large part, to-be valid. Stormwater flow seems to have increased over the time period that inciudes the
2003 schoal construction and the construction of the Westwood: development: due, in part, to the 2003
school construction, the construction at the Westwood development, catch basins that aren’t functioning
as they were designed, and a natural increase in rainfall. The magmmde of the effect of each of these
factars differs from drainage area to drainage area. .

The design of the 2003 school improvements appears o have been in cemplxance with th& stormwater
requirerents for which they were designed. - Because the LAN. and the JMC analyses were slightly
different in some regards, the LAN analysis of the pre and post:construction does show a slight increase
in flow to the pond north of the school property, and a construction piping error causes an increase in flow
to the Fieldpoint basin above the design flow. The combination of these minor increases and natural
increases in raindall and the temporary problem of raised catch basin grales, seem {0 have caused the
reported increases in stormwater flow for neighboring property owners.

In. order to reduce the stormwater flow that leaves the school site in a way that is noliceable to the
neighbors, stormwater detention/storage must be incorporated into the site drainage. The addition of
stormwater detention would allow stormwater to be stored during storm events and released at a
controfled rate. - This would reduce the peak stormwater flow from the site, making the runoff to the
downstream ne:ghbors less intense.

With proper stormwater design, the proposed athletic field improvements would be an appropriate venue
for the construction of stormwater improvements such as these. This would provide for the most cost-
effective drainage improvements, as part of a larger project that would already be disturbing the area
where detention would be situated.

EB:KS patood AN LLPD00-10981089:109 0 TAdminFoporDeaftka 109101 DrainageRepon doc 10/20/2007 11:56:00 P

co: File #4.1081.01
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PREFACE

The Clean Water Act ("cwam': provides that storm water
discharges associated with industrial activity from a point source?
(including discharges through a municipal separate storm sewer
system) to waters of the United States® are unlawful, unless
authorized by a National Pollutant Discharge Elimination System
("NPDES") permit. In New York which is a NPDES-delegated state,
this is accomplished through the administration of the state
Pollutant Discharge Elimination System ("SPDES") programn.

A discharger which is subject to the federal storm water
(NPDES) regulations may be eligible to obtain coverage under a
general permit by submitting a Notice of Intent ("NOI") to the
address given on the NOI form.

! Also referred to as the Federa! Water Poltutions Control Act or Federal Water Poliution Control Act Amendments of 1872 {Pub.L.
92-500, as amended Pub. L. 95-217, Pub. L. $5-676, Pub. L. 95-483 and Pub. | 97-117, 33 LLS.C. 1251 et.seq.)

2+point Source” means any discernible, confined, and discrete conveyanee, including but not limited 1g, any pipe, ditch, channel,
tunnel, conduit, well, discrete fissure, container, ralling stock, concentrated animal feeding operation, landfill leachate collection
system, vessel or other floating cratt from which polfutants are or may be discharges. This term does not include return flows from
irrigated agriculture or agricultural storm water runoff.

B

3 “Waters of the United States” means:

{a) All waters which are currently used, were used in the past, or may be susceptible to use in interstate or foreign
commerce, including all waters which are subject 1o the ebb and flow of the tide;

{b) Al interstate waters, including interstate "wetlandg™

{c) All other waters such as interstate lakes, rivers, streamns {including intermittent streams), mudflats, sandflats, wetlands,
sioughs, prairie potholes, wet meadows, piaya lakes, or natural ponds the use, degradation, or destruction of which would
affect or could affect interstate or foreign commerce including any such waters:

{1} Which are or could be used by interstate or foreign travelers for recreational or other purposes;

{2) From which fish or shelifish are or could be taken and sold in interstate or foreign commerce; or

{3} Which are used or could be used for industrial purposes by industries in Enterstaté commerce;

{d) All impoundments of waters otherwise defined as waters of the United States under this definition;

{e} Tributaries of waters identitied in paragraphs (a} through {d) of this definition;

{f) The territorial sea;

(o) Wetlands adjacent to waters {other than waters that are themselves wetiands}) identified in paragraphs (a} through {f)
of this definition,

Waste treatment systems, including treatment ponds or lagoons designed 1o meet the requirernents of the CWA are not
waters of the United States. This exclusion appiies only to manmade bodies of water with neither were originally created
in waters of the United States (such as disposal areas in wetlands} nor resulted from the impoundment of waters of the

United States,



Copies of the General Permit and the Notice of Intent forms
for New York are available by calling 1-{800)-952-2490. The United
States Environmental Protection Agency (EPA) has established the
Stormwater Hotline at (703) 821-4823 to provide information
pertaining to the NPDES stormwater regulations.

If you have guestions whether federal regulations require you
to obtain a permit for your storm water discharge, contact the EPA
Storm Water Hotline. If you have questions ~concerning the.
applicability and coverage of the SPDES Storm Water General
Permits, contact the New York State Department of Environmental
Conservation in Albany at (518) 457-9601. In order to cancel your
coverage under the General Permit, you must submit a Notice of
Termination ("NOT") form. Failure to submit a NOT will result in
the continued obligation to pay a yearly Regulatory Fee.

‘Additionally, copies of the general permit, the NOI form and
the NOT form can be obtained by calling the New York State
Department of Environmental Conservation ("DEC") Storm Water
Information Line at (800) 952-2490 (in New York State), any DEC
Regional Office (See Appendix B}, or directly from DEC in Albany at
the telephone number given above.

Coverage under this general permit is available August 1, 1993
and expires on August 1, 1998. ‘

- Permit Number: NYR100000 (Construction) Page 2 Expitation: August 1, 1998
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Part I. COVERAGE UNDER THIS PERMIT

A, Permit Area & Applicability. The permit covers all areas of
- New York State where New York State implements Section 402 of
the CWA. Except as in compliance with this general permit or
with a duly authorized individual permit from DEC, discharge
of stormwater associated with industrial activity from
construction activity by any person shall be unlawful.

B. Eligibility.

1. This permit may authorize all discharges of storm water
assoclated with industrial activity from construction
activity®, (those sites or common plans of development
or sale that will result in the disturbance of five or
more acres total land area’), (henceforth referred to as
storm water discharges from construction activities)
occurring after the effective date of this permit,
including discharges occurring after the effective date
of this permit where the construction activity was
initiated before the effective date of this permit,
except for discharges identified under paragraph I.C (see
below) . :

2. This permit may only authorize a storm water discharge
from construction activities that is mixed with a storm
water discharge associated with industrial activities
other than construction, where:

a. the industrial activity other than construction is
located on the same site as the construction activity;

b. storm water discharges from construction activities
are in compliance with the terms of this permit; and

c. storm water discharges associated with industrial
activity other than construction are occurring {including
storm water discharges from dedicated. asphalt plants and
dedicated concrete plants) are covered by a different
SPDES general permit or individual permit authorizing
-such discharges.

c. Limitations on Coverage. The following-storm.water discharges
from construction activities are not authorized by this
permit: _ _ ~ :

4 *Storm Water Discharges Associated With Industrial Activity” covered under this general permit includes those definad in 40
CFR Section 122.26{b){14}x).

5 On June 4, 1932, the United States Court of Appeals for the Ninth Circuit remanded the exemption for construction sites of
tess than five acres 1o the EPA for further rule making. {Nos. 80-70671 and 91-70200). Any effect of this decision on construction
sites of less than five acres will not apply until further EPA or DEC action. Regulations for construction sites of five acres or more
remain in effect,
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Discharges associated with industrial activity after
construction activities have been completed and the site
has undergone final stabilization®;

Discharges that are mixed with sources of non-storm water
other than those expressly authorized under this permit
(Part II.A, Page 7 and Part III.D.5, Page 15);

Discharges that are subject to an existing SPDES
individual or general permit or which are issued an
individual or alternative general permit (Page 19); and

Discharges that are likely to adversely affect a listed
or proposed to be listed endangered or threatened species
or its critical habitat.

Authorization.

1.

An operator’ must submit a completed Notice of Intent
("NOIM) form approved and provided by the State
Director® (or a photocopy thereof), in order to be
authorized to discharge under this general permit’. The
NCI shall be signed in accordance with Part V.G (see Page
18) of this permit and submitted to the address indicated
on the approved NOI form.

All contractors and subcontractors of the operator
identified under Part III.E.1 (Page 16) must provide
certification under Part III.E.2 (Page 16) of this permit
in order to be authorized to discharge storm water under
this permit.

Unless notified by the State Director to the contrary,
operators who submit an NOI in accordance with the
requirements of this permit are authorized to discharge
storm water from construction activities under the terms
and conditions of this permit 2 days after the date that
the NOI is postmarked. The State Director may deny
coverage under this permit and require submittal of an
application for an individual SPDES permit at any time
based on a review of the NOI or other information {see
Part V.J of this permit, Page 19).

® "Final Stabifization” means that all soil disturbing activities at the site have been compieted, and that a uniform perennial
vegetative cover with a density of 70% the cover for the area has been established or equivalent stabilization measures (such as the
use of mulches or geotextiles) have been employed.

7 For the purposes of this permit, the term “operator” means the person, persons, or legal entity which owns or leases the
property on which the construction activity is cecurring,

8 =State Director” means the New York State Commigsioner of Environmental Conservation, or an authorized representative.

8 A copy of the approved NOI form is provided in Appendix A 0f this notice.
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A copy of the NOI or other indication that storm water
discharges from the site are covered under a SPDES
permit, and a brief description of the project shall be
posted at the construction site in a prominent place for
public viewing (such as alongside a building permit}.

A signed copy of the NOI shall also be submitted
concurrently to the local governing body and any other
authorized agency' having jurisdiction or regulatory
control over the construction project.

New storm water discharges from construction activities
which require any- other Uniform Procedures Act permit
(Environmental Conservation Law, 6 NYCRR Part 621) must
submit the information specified in Appendix G.

Upon review of this information, DEC may authorize the
applicant to submit an NOI to obtain coverage under this
general permit. ,

Renotmf;catlon; Upon renewal of this general permit or
issuance of a new general permit, the permittee is
required to notify the State Director of his intent to be
covered by the new general permit.

Deadlines for Notification.

1.

Operators who intend to obtain coverage under this
general permit for - storm water discharges from
construction activities shall submit an NOI in accecirdance
with the requirements of this Part at least 2 days prior
to the commencement of construction'! activities ;

For storm water discharges from construction activities
where the operator changes, a new NOI in accordance with
the requirements of this Part shall be submitted by the
new operator at least 2 days prior to the change in
operator. Additionally, the operator'belng replaced must
submit a Notice of Termination ("NOT") in accordance with
Part VI (Page 21) of this permit and notify the new
-operator of the requirement to submit a new NOI to obtain
coverage under this permit. The new operator must also
review and sign the pollution prevention plan in
accordance with Part III1.B.

¥ For the purposes of this general permit, “any other authorized agency” shall include any local, regional, or state entity or

agency except the Department of Environmental Conservation {DEC) which has authority to review storrh water discharge from the
project, including authority under any approved watershed protection plan or regulations.

11 "Gommencement of Constructaon means the initial disturbance of soils assac;azed with clearing, gradmg. or excavating

activities. or other construction activities
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Part IX. SPECIAL CONDITIONS AND PROHIBITIONS

A,

Part

Prohibition On Non-Stormwater Discharges.

Discharges other than storm water must be in compliance with
a SPDES permit (other than this permit). However, the
following non-storm water discharges are authorized by this
permit: discharges from fire fighting activities; fire hydrant
flushings; waters used to wash vehicles or control dust in
accordance with Part III.D.2.e. {2) (Page 13); routine external

building washdown which does not use detergents; pavement

washwaters where spills or leaks of toxic or hazardous
materials have not occurred (unless all spilled material has
been removed) and where detergents are not used; air
conditioning condensate; springs; and foundation or footing
drains where flows are not contaminated with process materials
such as solvents. Except for flows from fire fighting
activities, these discharges must be included in the storm
water pollution prevention plan (See Part III).

Maintaining Water Quality - The discharge authorized by this
general permit shall neither cause nor contribute to a
violation of water quality standards as contained in Parts 700
through 705 of Title 6 of the Official Compilation of Codes,
Rules and Regulations of the State of New York including, but
not limited to:

1. There shall be no increase in turbidity that will cause
a substantial visible contrast to natural conditions;

2. There shall be no suspended, colloidal and settleable
solids that will cause deposition or impair the waters
for their best usages; and '

3. There shall be no: residue from oil and floating
substances; visible oil film; globules; or grease.

IIX. STORM WATER POLLUTION PREVENTION PLANS

A storm water pollution prevention plan shall be developed by
the operator for construction activities at each site to be
covered by this permit. Storm water pollution prevention
plans shall be prepared in accordance with good engineering
practices. The plan shall identify potential sources of
pollution which may reasonably be expected to affect the
quality of storm water discharges. In addition, the plan
shall describe and ensure the implementation of practices
which will be used to reduce the pollutants in storm water
discharges and to assure compliance with the terms and
conditions of this permit. Operators are responsible for
implementing the provisions of the storm water pollution
prevention plan and ensuring that all contractors and
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B.

subcontractors who perform professional services at the site
provide certification of the pollution prevention plan in
accordance with Part I.D.2. {(Page 5) and Part III.E.2. (Page
14) of this permit. All contractors and subcontractors
identified in the storm water pollution prevention plan in
accordance with Part III.E.1 (Page 16) of this permit must
agree to implement applicable provisions of the pollution
prevention plan and satisfy the certification requirement of
Part III.E.2 (Page 16). Contractors and subcontractors which

‘are not operators, as defined in this permit (Page 5), do not

have to submit a NOI in addition to the NOI submitted by the
operator.

Deadlines for Plan Preparation and Compliance.

1. For construction activities that have begun on or before
February 1, 1994, the plan shall be developed prior to,
and provide compliance with the terms and schedule of the
plan beginning on, February 1, 1994. However, the plan
for sedimentation basins shall provide for compliance no
later that April 1, 1994.

2. For construction activities that begin after February 1,
1994, the plan shall be developed prior to the submittal
of an NOI and provide for compliance with the terms and
schedule of the plan beginning with the initiation of
construction activities.

Signature and Plan Review

1. The plan shall be signed in accordance with Part V.G
(Page 18), and be retained at the site where the
construction activity occurs in accordance with Part IV
(retention of records, Page 17) of this permit.

2, The permittee shall submit a copy of the pollution
preventlon plan and any amendments thereto to the local
governing body -and any other authorized agency having
jurisdiction or regulatory control over the construction
activity.  The operator shall make plans available upon
request to the State Director and any local agency having
jurisdiction; or in the case of a storm water discharge
associated with industrial activity which discharges
through a municipal separate storm sewer system , to the
municipal operator of the system. '

3, The State Director, or authorized representative, may
notify the permittee at any time that the plan does not
meet one or more of the minimum requirements of this
Permit. Such notification shall identify those
provisions of the permit which are not being met by the
plan, and identify which provisions of the plan reguires
modifications in order to meet the minimum requirements
of this Permit. Within 7 days of such notification, (or
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as otherwise provided by the State Director), the
permittee shall make the required changes to the plan and
shall submit to the State Director a written
certification that the requested changes have been made.

C. Keeping Plans Current. The permittee shall amend the plan
whenever:

1. There is a change in design, construction, operation, or
maintenance, which has a significant effect on the
potential for the discharge of pollutants to the waters
of the United States and which has not otherwise been

addressed in the plan; or

2. The storm water pollution prevention plan proves to be
ineffective in:

a. Eliminating or significantly minimizing pollutants
from sources identified under Part ITII.D.2 (See below) of
this permit, or in otherwise

b. Achieving the general objectives of controlling
pollutants in storm water discharges from construction
activity.

3. Additionally, the plan shall be amended to identify any
new contractor and/or subcontractor that will implement
a measure of the storm water pollution prevention plan
(See Part III.E, Page 16). Amendments to the plan may be
reviewed by the State Director in the same manner as
provided by Part III.B above.

D. Contents of Plan. The storm water pollution prevention plan
shall include the following items and shall be prepared in
accordance with Appendix F (THE STORMWATER MANAGEMENT AND
EROSTION CONTROL PLAN). Any deviation from Appendix F or the
requireents listed below shall be explained and justified in

- the storm water pollution prevention plan.

1. Site Description. Each plan shall provide a description
of pollutant sources and other information as indicated:

a. A description of the nature of the construction
activity;
b. A description of the intended sequence of major

activities which disturb soils for major portions of the
site (e.g. grubbing, excavation, grading):

c. Estimates of the total area of the site and the total

area of the site that is expected to be disturbed by
excavation, grading, or other activities;
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d. An estimate of the runoff coefficient'? of the site
after construction activities are completed and existing
data describing the soil or the guality of any discharge
from the site;

e. A site map indicating drainage patterns and
approximate slopes anticipated after major grading
activities, areas of soil disturbance, an outline of
areas which will not be disturbed, the location of major
structural and nonstructural controls identified in the
plan, the location of areas where stabilization practices
are expected to occur, surface waters (including
wetlands), and locations where storm water is discharged
to surface or ground water(s); and

f. The name of the receiving water(s) and areal extent
of wetland acreage at the site.

2. Controls. Each plan shall include a description of
appropriate controls and measures that will be
implemented at the construction site. The plan will

clearly describe for each major activity identified in
Part III.D.1.b above, appropriate control measures and
the timing during the construction process that the
measures will be implemented. For example, the plan
might provide the following: perimeter controls for one
portion of the site will be installed after the clearing
and grubbing necessary for installation of the measure,
but before the clearing and grubbing for the remaining
portions of the site; perimeter controls will be
actively maintained until final stabilization of those
portions of the site upward of the perimeter control;
temporary perimeter controls will be removed after final
stabilization. The description and implementation of
controls shall address the following minimum components:

a. Erosion and Sediment Controls

Except as noted below in Part III.D.2.b, the erosion and
sediment control component of a storm water pollution
prevention plan shall conform to and be implemented in a
manner consistent with the technical standards set forth
in Appendix E. Where conformance to Appendix E is not
attainable, the operator shall describe what equivalent
erosion and sediment control ©practices will Dbe
implemented together with an explanation as to why
conformance with Appendix E cannot be achieved. This
explanation, together with the alternative erosion and
sediment control measures and design specifications,
shall be presented in the storm water pollution
prevention plan.

2 punoff coefficient' means the fraction of total rainfall that will appear at the conveyance as runoff.
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A description of interim and permanent stabilization
practices, including site-specific scheduling of the
implementation of the practices. Site plans should
ensure that existing vegetation is preserved where
attainable and that disturbed portions of the site are
stabilized. Stabilization practices may include:
temporary = seeding, permanent seeding, mulching,
geotextiles, sod stabilization, vegetative buffer strips,
protection of trees, preservation of mature vegetation,
and other appropriate measures. A record of the dates
when major grading activities occur, when construction
activities temporarily or permanently cease on a portion
of the site, and when stabilization measures are
initiated shall be included in the plan. Except as
provided in Parts IITI.D.2.(a)(1)and (2) below,
stabilization measures shall be initiated as socon as
practicable in portions of the site where construction
activities have temporarily or permanently ceased, but in
no case more than 14 days after the construction activity
in that portion of the site has temporarily or
permanently ceased.

(1) . Where the initiation of stabilization measures
by the 14th day after construction activity
temporary or permanently cease is precluded by snow
cover, stabilization measures shall be initiated as
soon as practicable.

(2} . Where construction activity will resume on a
portion of the site within 21 days from when
activities ceased, (e.g. the total time period that
construction activity is temporarily ceased is less
than 21 days) then stabilization measures do not
have to be initiated on that portion of site by the
l4th day after construction activity temporarily
ceased.

b. Erosion and sSediment Controls - Structural
Practices.

A description of structural practices to divert flows
from exposed soils, store flows or otherwise limit runoff
and the discharge of pollutants from exposed areas of the
site to the degree attainable. Such practices may
include silt fences, earth dikes, drainage swales,
sediment traps, check dams, subsurface drains, pipe slope
drains, level spreaders, storm drain inlet protection,
rock outlet protection, reinforced soil retaining
systems, gabions, and temporary or permanent sediment
basins. Structural practices should be placed on upland
soils to the degree attainable.

(1) For common drainage locations that serve an
area with 10 or more disturbed acres at one time, a
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temporary (or permanent) sediment basin providing
3,600 cubic feet of storage per acre drained, or
equivalent control measures, shall be provided
where attainable until final stabilization of the
site. The 3,600 cubic feet of storage area per
acre drained does not apply to flows from offsite
areas and flows from onsite areas that are either
undisturbed or have undergone final stabilization
where such flows are diverted around both the
disturbed area and the sediment basin. For
drainage locations which serve 10 or more disturbed
acres at one time and where a temporary sediment
basin providing 3,600 cubic feet of storage per
acre drained, or equivalent controls is not
attainable, smaller sediment basins and/or traps
shall be used.

(2) For drainage locations serving less than 10
acres, sediment basins and/or sediment traps should
be used. At a minimum, silt fences or equivalent
sediment controls are regquired for all sideslope
and downslope boundaries of the construction area
unless a sediment basin providing storage for 3,600
cubic feet of storage per acre drained is provided.

Cc. Storm Water Management.

Storm water management controls shall conform to and be
implemented in a manner consistent with the technical
standards set forth in Appendix D). Where conformance to
Appendix D is not attainable, the operator shall describe
what practices will be implemented together with an
explanation as to why conformance with Appendix D cannot
be achieved. This explanation, together with the
alternative storm water management practices and design
specifications shall be presented in the storm water
pollution prevention plan.

A description of measures that will be installed during
the construction process to control storm water
discharges that will occur after construction operations
have been completed. Structural measures should be
placed on upland soils to the degree attainable.

(1) Such practices may include: storm water
detention structures (including wet ponds); storm
water retention structures; flow attenuation by use
of open vegetated swales and natural depressions;
infiltration of runoff onsite; and sequential
systems (which combine several practices). The
pollution prevention plan shall include an
explanation of the technical basis used to select
the practices to control pollution where flows
exceed predevelopment levels.
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(2) Velocity dissipation devices shall be placed
at discharge locations and along the length of any
outfall channel for the purpose ©f providing a non-
erosive velocity flow from the structure to a water
course so that the natural physical and biological
characteristics and functions are maintained and
protected (e.g., no significant changes in the
hydrological regime of the receiving water).

d. Other Controls.

(1) Waste Disposal. No solid materials, including
building materials, shall be discharged to waters
of the United States, except as authorized by a
federal or State law.

(2) Off-site vehicle tracking of sediments and the
generation of dust shall be minimized.

(3) The plan shall ensure and demonstrate
compliance with applicable State and local waste
disposal, sanitary sewer or septic system
regulations.

e. Approved Local or Regional Control Plans.

(1) Storm water pollution prevention plans must
include procedures and requirements specified in
applicable sediment and erosion site plans, site
permits, storm water management site plans or site
permits or duly adopted regulations approved by
local officials or any authorized agency.
Permittees shall provide a certification in their
storm water pollution prevention plan that their
storm water pollution prevention plan complies with
all requirements applicable to protecting surface
and ground water resources in sediment and erosion
site plans or site permits, storm water management
site plans, site permits, or duly adopted
regulations approved by local governing bodies or
any authorized agency. Permittees shall comply
with any such requirements during the term of the
permit.

(2) Storm water pollution prevention plans must be
amended to reflect any change applicable to
protecting surface and ground water resources in
sediment and erosion site plans or site permits,
storm water management site plans or site permits,
or duly adopted regulations approved by local
officials or any authorized agency for which the
permittee receives written notice. Where the
permittee receives such written notice of a change,
the permittee shall provide a recertification in
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the storm water pollution prevention plan that the
storm water pollution prevention plan has been
modified to address such changes.

(3) Operators  seeking alternative permit
requirements shall submit an individual permit
application in accordance with Part V.J (Page 19)
of the permit at the address indicated in Part IV.C
(Page 17) of this permit for the appropriate DEC
Office, along with a description of why
requirements in approved local or regional plans,
permits or regulations or changes to such plans,
permits, or regulations, should not be applicable
as a condition of a SPDES permit.

3. Maintenance. A description of procedures to ensure the
timely maintenance of vegetation, erosion and sediment
control measures and other protective measures identified
in the site plan in good and effective operating
condition.

In cases where the installed structural controls are
designed, in whole or part, to provide for storm water
management after construction activity is completed and
final stabilization of the site, a description of the
post-construction operation and maintenance needs shall
be included.

A description of any arrangements that have been
made to ensure long term maintenance of storm water
facilities after construction operations have been
completed and permit coverage is terminated, and a
statement describing who will be responsible for
maintenance shall be included.

4. Inspections. The operator or qualified personnel of the
operator shall inspect disturbed areas of the
construction site that have not been finally stabilized,
areas used for storage of materials that are exposed to
precipitation that have not been finally stabilized,
structural control measures, and locations where vehicles
enter or exit the site at least once every seven calendar
days and within 24 hours of the end of a storm that is
0.5 inches or dreater. Where portions of the
construction area have been finally stabilized,
inspection of such portions shall be conducted at least
once every month until the entire site is finally
stabilized.

a. Disturbed areas and areas used for storage of
materials that are exposed to precipitation shall be
inspected for evidence of, or the potential for,
pollutants entering the drainage system. Erosion and
sediment control measures identified in the plan shall be
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observed to ensure that they are operating correctly.
Where discharge locations or points are accessible, they
shall be inspected to ascertain whether erosion control
measures are effective in preventing significant impacts
to receiving waters. Locations where vehicles enter or
exit the site shall be inspected for evidence of offsite
sediment tracking.

b. Based on the results of the inspection, the site
description identified in the plan in accordance with
paragraph III.D.l1 (Page 9) of this permit and pollution
prevention measures identified in the plan in accordance
with paragraph III.D.2 (Page 10) of this permit shall be
revised as appropriate, but in no case later than 7
calendar days following the  inspection. Such
modifications shall provide for timely implementation of
any changes to the plan within 7 calendar days following
the inspection.

c. A report summarizing the scope of the inspection,
name(s) and qualifications of personnel making the
inspection, the -date(s) of the inspection, major
observations relating to the implementation of the storm
water pollution prevention plan, and actions taken in
accordance with paragraph III.D.4.b (See above) of the
permit shall be made and retained as part of the storm
water pollution prevention plan for at least three years
from the date that the site is finally stabilized. Such
reports shall identify any incidents of non-compliance.
Where a report does not identify any incidents of non-
compliance, the report shall contain a certification that
the facility is in compliance with the storm water
pollution prevention plan and this permit. The report
shall be signed in accordance with Part V.G (Page 18) of
this permit.

5. Non-Storm Water Discharges - Except for flows from fire

fighting activities, sources of non-storm water listed in
Part II.A (Page 7) of this permit that are combined with
storm water discharges from the construction activity
must be identified in the plan. The plan shall identify
and ensure the implementation of appropriate pollution
prevention measures for the non-storm water component (s)
of the discharge.
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El

Contractors

1. The storm water pollution prevention plan must clearly
identify for each measure identified in the plan, the
contractor(s) and/or subcontractor(s) that will implement
the measure. All contractors and subcontractors
identified in the plan must sign a copy of the
certification statement in Part IYXI.E.2 (See below) of
this permit in accordance with Part V.G (Page 18) of this
permit. All certifications must be included in the storm
water pollution prevention plan.

2. Certification Statement. All contractors and
subcontractors identified in a storm water pollution
prevention plan in accordance with Part III.E.1 (Page 16)
of this permit shall sign a copy of the following
certification statement = before undertaking any
construction activity at the site identified in the storm
water pollution prevention plan:

"I certify under penalty of law that I understand and
agree to comply with the terms and conditions of the
pollution prevention plan for the construction site
identified in such plan as a condition of authorization
to discharge storm water. I also understand that the
operator must comply with the terms and conditions of the
New York State Pollutant Discharge Elimination Systenm
("SPDES") general permit for storm water discharges from
construction activities and that it is unlawful for any
person to cause or contribute to a violation of water
quality standards."

The certification must include the name and title of
the person providing the signature in accordance with
Part V.G (Page 18) of this permit; the name, address and
telephone number of the contracting firm; the address (or
other identifying description) of the site; and the date
the certification is made.

Part IV. RETENTION OF RECORDS

A.

The operator shall retain copies of storm water pollution
prevention plans and all reports required by this permit, and
records of all data used to complete the NOI to be covered by
this permit, for a period of at least three years from the
date that the site is finally stabilized. This period may be
extended by the State Director at any time upon written
notification.

The operator shall retain a copy of the storm water pollution
prevention plan required by this permit at the construction
site from the date of initiation of construction activities to
the date of final stabilization.
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Part

Addresses. Except for the submittal of NOIs and NOTs, all
written correspondence under this permit directed to the DEC,
including the submittal of individual permit applications,
shall be sent to the address of the appropriate DEC Office as
listed in Appendix B.

V. STANDARD PERMIT CONDITIONS

Duty to Ceomply.

The operator must comply with all conditions of this permit.
All contractors and subcontractors must comply with the terms
of the pollution prevention plan. Any permit noncompliance
constitutes a wvioclation of the CWA and the Environmental
Conservation Law and is grounds for enforcement action; for
permit revocation or modification; or for denial of a permit
renewal application.

Continuation of the Expired General Permit.

This permit expires on August 1, 1998. However, an expired
general permit continues in force and effect until a new
general permit is issued. Operators seeking authorization
under a new general permit must submit a new NOI in accordance
with the terms of such new general permit.

Need to halt or reduce activity not a defense. It shall not
be a defense for a permittee in an enforcement action that it
would have been necessary to halt or reduce the construction
activity in order to maintain compliance with the conditions
of this permit.

Duty to Mitigate. The permittee shall take all reasonable
steps to minimize or prevent any discharge in violation of
this permit which has a reasonable likelihood of adversely
affecting human health or the environment.

Duty to Provide Information. The permittee shall furnish to

the State Director; or local, or any other agency approving
sediment and erosion plans, grading plans, or storm water
management plans, or with regulatory control over the project;
or in the case of a storm water discharge associated with
industrial activity which discharges through a municipal
separate storm sewer system with a SPDES permit, to the
municipal operator of the system, any information which is
requested to determine compliance with this permit or other
information.

Other Information. When the permittee becomes aware that he
or she failed to submit any relevant facts or submitted
incorrect information in the NOI or in any other report to the
State Director, he or she shall promptly submit such facts or
information. '
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G. Signatory Requirements. All NOIs, NOTs, storm water pollution
prevention plans, reports, certifications or information
required by this permit or submitted pursuant to this permit,
shall be signed as follows:

1. All NOIs and NOTs shall be signed as follows:

a. For a corporation: by (1) a president, secretary,
treasurer, or vice-president of the corporation in charge
of a principal business function, or any other person
authorized to and who performs similar policy or
decision-making functions for the corporation; or (2) the
manager of one or more manufacturing, production or
operating facilities employing more than 250 persons or
having gross annual sales or expenditures exceeding
$25,000,000 (in second-quarter 1980 dollars) if authority
to sign documents has been assigned or delegated to the
manager in accordance with corporate procedures;

b. For a partnership or sole proprietorship: by =a
general partner or the proprietor, respectively; or

c. For a municipality, State, Federal, or other public
agency: by either a principal executive officer or
ranking elected official. For purposes of this section,
a principal executive officer o©of a Federal agency
includes (1) the chief executive officer of the agency,
or (2) a senior executive officer having responsibility
for the overall operations of a principal geographic unit
of the agency (e.g., Regional Administrators of EPA).

2. The pollution prevention plan and all reports required by
the permit and other information requested by the State
Director or local agency shall be signed by a person
described above or by a duly authorized representative of
that person. A person is a duly authorized representative
only if:

a. The authorization is made in writing by a person
described above and submitted to the State Director.

b. The authorization specifies either an individual or
a position having responsibility for the overall
operation of the regulated facility or activity, such as
‘the position of manager, operator, superintendent, or
position of equivalent responsibility or an individual or
position having overall responsibility for environmental
matters for the company . (A duly authorized
representative may thus be either a named individual or
any individual occupying a named position). '

c. Certification. Any person signing documents under

paragraph V.G (Page 18) shall make the following
certification:
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J.

"I certify under penalty of law that this document and
all attachments were prepared under my direction or
supervision in accordance with a system designed to
assure that qualified personnel properly gathered and
evaluated the information submitted. Based on my inguiry
of the person or persons who manage the system, or those
persons directly responsible for gathering the
information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. I
am aware that false statements made herein are punishable
as a class A misdemeanor pursuant to Section 210.45 of
the Penal Law."

Property Rights. The issuance of this permit does not convey
any property rights of any sort, nor any exclusive privileges,
nor does it authorize any injury to private property nor any
invasion of personal rights, nor any infringement of Federal,
State or local laws or regulations.

Severability. The provisions of this permit are severable, and
if any provision of this permit, or the application of any
provision of this permit to any circumstance, is held invalid,
the application of such provision to other circumstances, and
the remainder of this permit shall not be affected thereby.

Requiring an individual permit or an alternative general
permit.

1. The State Director may require any person authorized by
this permit to apply for and/or obtain either an
individual SPDES permit or an alternative SPDES general
permit. Where the State Director requires a discharger
authorized to discharge under this permit to apply for an
individual SPDES permit, the State Director shall notify
the discharger in writing that a permit application is
required. This notification shall include a brief
statement of the reasons for this decision, an
application form, a statement setting a deadline for the
discharger to file the application, and a statement that
on the effective date of issuance or denial of the
individual SPDES permit or the alternative general permit
as it applies to the individual permittee, coverage under
this general permit shall automatically terminate.
Applications shall be submitted to the appropriate DEC
Office indicated in Appendix B of this permit. The State
Director may grant additional time +to submit the
application upon reguest of the applicant. If a
discharger fails to submit in a timely manner an
individual SPDES permit application as regquired by the
State Director under this paragraph, then  the
applicability of this permit to the individual SPDES
permittee is automatically terminated at the end of the
day specified by the State Director for application
submittal.
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2. Any discharger authorized by this permit may regquest to
be excluded from the coverage of this permit by applying
for an individual permit. In such cases, the permittee
shall submit an individual application in accordance with
the reguirements of 40 CFR 122.26(c)({1)(ii) and 6 NYCRR
Part 621, with reasons supporting the request, to the
State Director at the address for the appropriate DEC
Office (see addresses in Appendix B of this permit). The
request may be granted by issuance of an individual
permit or an alternative general permit at the discretion
of the State Director.

3. When an individual SPDES permit is issued to a discharger
otherwise subject to this permit, or the discharger is
authorized to discharge wunder an alternative SPDES
general permit, the applicability of this permit to the
individual SPDES permittee is automatically terminated on
the effective date of the individual permit or the date
of authorization of coverage under the alternative
general permit, whichever the case may be. When an
individual SPDES permit 4is denied to an operator
otherwise subject to this permit, or the operator is
denied for coverage under an alternative SPDES general
permit, the applicability of this permit to the
individual SPDES permittee is automatically terminated on
the date of such denial, unless otherwise specified by
the State Director.

Proper Operation and Maintenance. The permittee shall at all
times properly operate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are
installed or used by the permittee to achieve compliance with
the conditions of this permit and with the requirements of
storm water pollution prevention plans. Proper operation and
maintenance also includes adequate laboratory controls and
appropriate gquality assurance procedures. Proper operation
and maintenance requires the operation of backup or auxiliary

"facilities or similar systems, installed by a permittee only

when necessary to achieve compliance with the conditions of
the permit.

Inspection and Entry. The permittee shall allow the State
Director or an authorized representative of EPA, the State,
or, in the case of a construction site which discharges
through a municipal separate storm sewer, an authorized
representative of the municipal operator or the separate storm
sewer receiving the discharge, upon the presentation of
credentials and other documents as may be required by law, to:

1. Enter upon the permittee's premises where a regulated
facility or activity is located or conducted or where
records must be kept under the conditions of this permit;
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2. Have access to and copy at reasonable times, any records
that must be kept under the conditions of this permit;

and

3. Inspect at reasonable times any facilities or equipment
(including monitoring and control equipment) .

M. Permit Actions. This permit may, at any time, be modified,
revoked, and renewed. The filing of a request by the
permittee for a permit modification, revocation and
reissuance, or termination, or a notification of planned
changes or anticipated noncompliance does not stay any permit
condition.

Part VI. TERMINATION OF COVERAGE

A. Notice of Termination ("NOT"). Where a site has been finally
stabilized and all storm water discharges from construction
activities  that are authorized by this permit are
eliminated™, the operator must submit an NOT form approved
and provided by the State Director (or photocopy thereof).The
NOT shall be signed in accordance with Part V.G (Page 18) of
this permit and submitted to the address indicated on the
approved NOT form.

B For the purposes of this certification, elimination of storm water discharges from construction activity means that all disturbed
soils at the identified facility have been finally stabilized and temporary erosion and sediment control measures have been removed
or will be removed at an appropriate time, or that all storm water discharges associated with industrial activities from the identified
site that are authorized by a SPDES generat permit have otherwise been eliminated.
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APPENDIX A - Notice of Intent ("NOI")

See Reverse for instructions

' New York State Department of Environmental Conservation
SPDES - ‘ 50 Wolf Road, Albany, New York 12233-3505
FORM et iNotice of Intent (NOI) for Storm Water Discharges Associated

with Industrial Activity Under the SPDES General Permit

Submission of this Notice of intent constitutes notice that the party identified in Section t of this torm intends to be authorized by a SPDES permit issued for
storm water discharges assoctated with industrial activity in the State in Section || of this form. Becoming a permitiee obligates such discharger to comply
with the terms and conditions of the permit. ALL NECESSARY INFORMATION MUST BE PROVIDED ON THIS FORM.

1. Facility Operator Information

Name: E PR VUUUE WU VUL S NS SR S SR WUV ORI SN SR SN SUTE NI W AUV AEE S S SHNE S SN SN FNN W 1 Phone'l E | l 1 1 | S §
Status of D

Address: Lot ¢t 0 1 b o0 4k %o a4 sy g gy ] Owner/Operator:

City: T VT SN N A S A N S TN S S S N NN AU SNE N A State: [ 1 i 2PCode: | ¢ Lt 1o

s the Faciity Located on D

P N I I I A T e | Indian Lands? (Y or N}
Address: S S S S WU NN T SUN SN ST N SN NN SN SO ST A N N A TON A N WY NN SN S E
City: [ fodtedodede b b ddo i do b b b Ao A b A B J State: |1 I ZiPCode:l IR S T R W W W ]

Latitude: z | i ! tongitude:| ;1 | 4 | 1 louarer || section: |1 | Township: |, Iﬂange:l_L_J_.L_J

[H. Site Activity information

MS4 Operator Name: U SR SN TR ST SNNE SN YNNG SNNNE ST ST S NOUNT SN SN NN HUUNY SANNY ST SUNY SO SURNY SUUN SUUN THNNE AN SOROF OO SO0

Receiving Water Body: TS AT YT O SN O W YU NN SO VO SOON SR YO SO TN VT WO T SO S

f You are Filing as a Co-permitee, Are There Existing is the Faciiity Required to Submit D
Enter Storm Water General PermitNumber: |, . ., ., . ., | Quantitative Data? (Y or N) Monitoting Data? (1, 2, or 3}

SIC or Designated
Ac!ivityCodl%: Pimary: |o 4 o | ond: Loy 1| ad: Loy 0 1 e Lo |

1 This Facility is a Member of a Gi
Application, Enler Group Application Number: L..J....J....J....}

If You Have Other Existing NPDES
Permits, Enter Permit Numbers: i

iV, Additional information Required for Construction Activities Only

Project Cormpletion

Start Date: Date: - is the Storm Water Poliution Prevention Plan
Estimated Area to be in Compliance with State and/or Local D

bk b o b L b b o 1 Disubed(inAcres):  Lt1.i 11 | Sedimentand Erosion Plans? (Y or N}

V. Certification: | cerlify under penally of law that this document and alf attachments were prepared under my direction or supervision in accordance with a
system designed o assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my e and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine impriscnment for
knowing violations,

Print Name: Date:

% i IO S VUL SO S NS NS S SN DG SUUURN S NN SN SUUUNY WOR SN SUNT ST SV VDS NOUUUS OO NN S S L i i i i 1 ; | ;

SIGNAUIE: pgrrrr-Ngrber-NYATO0000-(COTStrTton) Page—22 Expiration: August 1, 1998

91-19-12 (8/92)— ey
{&92)—10g XX Printed o Recycled Paper




APPENDIX A - Notice of Intent ("NOI")

instruction—NYSDEC Form 91-18-12 (8/92)
Notice of Intent (NOJ)
For Storm Water Discharges Associated With Industrial Activity to Be Covered Under the SPDES General Permit

Who Must File A Notice Of Intent Form

Federa: law al 40 CFR Part 122 prohibits point source discharges of
storm water associated with industrial activity 10 a water bodylies) of the
U.8. without a National Poliutant Discharge Elimination System {NPDES] per-
mit. New York State has been delegated the NPDES program and administers
its State Pollutant Discharge Elimination Sysiem (SPDES) program in liey
of EPA's NPDES program. Wherever the term "NPDES" is used in the NOI
form, the reader shouid substitute “SPDES”, The operator of an industrial
activity that has a storm water discharge that quaiifies for coverage under
a SPDES Storm Water General Permit must submit the NOI form to obtain
coverage. # you have questions about whether federal regulaiions require
you lo obtain a permit for your storm water dischargs, contact the EPA Storm
Water Hotline at (703) 821-4823. if you have questions concering the ap-
plicabitity and coverage of the SPDES Storm Water General Permits, con-
tact the New York State of Environmental Conservation at {518y 457-9601.
In order to cancel your coverage under the Genarai Permit You musi submit
a Notice of Termination (NOT) form. Faiture t submit 2 NOT will result in
the obligation to pay a yearly Regulatory Fee.

Where To File The NOI Form
New York State intends on using EPA's information management
system. Therefore, NCis must be sent 1o the foliowing address:
Storm Water Notice of Intent
PO Box 1215
Newington, VA 22122

Completing The Form

‘You must type or print using upper-case letters, in the appropriate areas
only. Please place each character between the marks. Abbreviate if
necessary to stay within the number of characters allowed for each item.
Use one space for breaks between words, but not for punciuation marks
unless they are needed to clarily your response. If you have any questions
on thig form, call the EPA Storm Water Hotline at {703) 821.4823.

Section I—Facility Operator Information
Give the legal name of the parson, firm, public organization, or any other
entity that operates the facility or site described in this application. The name
of the operator may or may not be the same as the name of the facility. The
responsibie party is the legal entily that controls the tacility's operation,
rather than the plant of site manager. Do not use a cologuial name, Enter
the compiete address and telephone number of the operator.
Enter the appropriate letter to indicate the tegal status of the operator
of the facility:
F—Federal M-—Public (other than federat or state}
S-—State P Private

Seclion Hi—Facility/Site Location Information

Give the facility's or site's official or legal name and complete street
address, including city, state, and ZIP code. If the tactity or sile iacks a street
address. indicate the stale, the latitude and longitude of the facility to the
nearest 15 seconds, or the quarter, section, township, and range {to the
nearest quarter section) of the approximate center of the site.

indicate whether the facility is locdted on Indian lands.

Section Hl1—Site Activity information
If the storm water discharges to a municipal separate storm sewer
system (M54), enter the name of the operator of the M54 (e.g. municipalily
name, county name) and the receiving water of the discharge from the MS4.
(A MS4 is detined as a conveyance or system of conveyances {including
roads with drainage systems, municipal streets, catch basins, curbs, gut-
ters, ditches, man-made channels, or storm drains) that is owned or aperated
Dy a state, city. 1own, borough, county, parish, district, association; or other
public body which is designed or used for collecting or conveying storm
water.)
if the facility discharges storm water directly to receiving watet(s}, enter
the name of the receiving water.
!t you are filing as a co-permitiee and a storm water general permit
number has been issued, enter that number in the space proviged.
tndicate whether or not the owner o operator of the facility has existing
quantilative data that represent the characteristics and concentration of
pollutants in storm water discharges.
indicate whether the facility is required to submit monthly data ty entes.
ing one of the following;
* Not required to submit menitoring date:
2 Required to submit monitoring data;
3 Not required to submit monitoring dala: Submitting
certification for monitoring exclusion.
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Those tacilities that muyst submit monitoring data (e.g. choice 2% are:
Section 313 EPCRA faciiities; primary meta! industries: fand disposal unitshin-
cinerators/BIFs; wood treaiment facilities; faciiities with coal pite runoft; and,
battery reclaimers,

' List, in decreasing order of significance, up to four 4-digit standard in-
dustrial classification (SIC) codes thai best describe the principal progucts
or sarvices provided at the facility or site igentified in Section | of this
application.

For indusirial activities defined in 40 GFR 122.26(0)14)(i)-(xi) that do not
have SIC codes that accurately describe the principal progucts produced
or sefvices provided, the following 2-character codes are to be used:

HZ Hazardous waste freatment, storage, or disposal facitities. including
those that are operating under interim status or a permit under
subtitie C of RCRA [40 CFR 122.26(b)(14){iv)}

LF tandfils, land appiication sites, and open dumps that receive or
have received any industrial wastes, including those that are subject
to regulation under subtitte D of RCRA [40 CFR 122.26()(14)vi];

SE Steam electric power generating tacilities, including coal handling
sites [40- CFRA 122.26{b)(14)vii];

TW Treatment works treating domestic sewage or any other sewage
siudge or wastewater treatment device or system, used in the storage,
freatment, recycling, and reclamation of municipal or domestic
sewage {40 CFR 122 26(b)14)x)];

CO Construction activities [40 CFR 122260 14)x)).

It the facility listed in Section 1] has participated in Part 1 of an approv-
ed storm water group application and a group number has been assigned,
entesr the group application number in the space provided.

if there are other SPDES permits presently issued for the facility or site
listed in Section {1, list the permit numbers. if an application for the facility
has been submitted but no permit number has been assigned, enter the ap-
piication number.

Section IV— Additicnal information Reguired for Consiruction Activities Only
Construction activities must compiete Section IV in addition to Sections
I through Hi. Only construction activities need to complete Section 1V,
Enter the project start date and the estimatec cempletion date for the
entire development plan.
Provide an estimate of the total number of acres of the site on which
soil will be disturbed {round 1o the nearest acre). .
Indicate whether the storm water poliution prevention plan for the site
is in compliance with approved state andlor iocal sediment and 870sion
plans, or storm water management plans.

Section VwCertitication

Federal statutes provide for severe penalties for submitting false infor.
mation on this application form. Federal regulations require this appiica-
tion 1o be signed as follows:

For a corporation: by a responsibie corporate officer, which means: (i presi-
dent, secretary, treasurer, or vice-president of the corporation in charge of
a principal business tunction, or any ather person who performs similar
policy or decision making functions, or @i the manage of one or more
manyfacturing, production, or operating facifities employing rore than 250
persons or having gross annual sales or expenditures exceeding $25 million
{in segond-quarter Y980 doliars), if authority to sign documents has been
assigned or delegated to the manager in accordance with corporate
procedures,

For a parinership or sole proprietorship: by a general pariner or the pro-
prietor; or

For a municipality, state, tederai, or other public tacility: by either a prin-
cipal executive officer or ranking elected officiat.

Paperwork Reduction Notice

Public reporting burden for this application is estimated to average 0.5 hours
per application, including time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed. and completing
and reviewing the collection of information. Send comments regarding the
burden estimate, any other aspect of the coliection of information, or sug-
gestions for improving this form, inctuding any suggestions which may
decrease of reduce the burden to: Chig!, Information Policy Branch, PM-223,
U.8. Environmental Protection Agency, 401 M Street, S.W., Washington, D.C.
20490, or Direcior, Office of Information and Reguiatory Atfairs, Office of
Management and Budget, Washingion, D.C. 20803.

Expiration: August 1, 1998



APPENDIX B ~ Filing Locations

Notices of Intent should be sent to: Storm Water Notice of intent, P, O, Box 1215, Newington, VA 22122;

Notices of Termination should be sent to: Storrm Water Notice of Termination, P. Q. Box 1185, Newington, VA 22212
Discharge Monitoring Reports {"DMFs"} should be sent to DEC, Division of Water, 50 Wolf Road, Albany, NY 12233-3506;
Written reports submitted in accordance with 6 NYCRR Part 595 (Chemical Bulk Storage) should be sent to DEC, Division
of Spill Prevention, Response and Remadiation, 50 Wolf Road, Albany, NY 12233-3520.

All gthhe: regtortg aEnd subrnittals required by this permit, including individual SPDES applications, should be submitted in accordance
with the table below.

111

The filing location depends con the county in which the discharge is located. To determine the mailing address for the proper Filing
Location, find the county in which the discharge is located in the table below. Use the letter in the "KEY" column 1o the right of the
county name 1o find the proper mailing address in the list at the right. .

Discharge Discharge

Location - NYSDEC Location - NYSDEC
County Region  KEY County Region  KEY
Albany 4 F Ontario 8 N
Allegany g O Orange 3 E
Broome 7 L Orleans 8 N
Cattaraugus 9 o Qswego 7 L
Cayuga 7 L Otsego 4 G
Chautauqua 2] (@] Putnam 3 E
Chemung 8 N Rensselaer 4 F
Chenango 7 L Rockland 3 E
Clinton 5 H St. Lawrence 8 J
Columbia 4 F Saratoga g I
Cortland 7 L Schenectady 4 F
Delaware 4 G Schoharie 4 G
Dutchess 3 E Schuyter 8 N
Erie 9 O Seneca 8 N
Essex 5 H Steuben 8 N
Frankiin 5 H Suffolk 1 A
Fulton 5 { Sullivan 3 E
Genesee 8 N Tioga 7 L
Greene 4 F Tompking 7 L
Hamilton 5 H Ulster 3 E
Herkimer 6 K Warren 5 I
Jefterson & J Waghington 5 i
Lewis [ J Wayrne 8 N
Livingston 8 N Westchester 3 E
Madison 7 L Wyoming 9 O
Monroe 8 N Yates 8 N
Montgomery 4 F Bronx 2 D
Nassau 1 A Kings 2 D
Niagara 9 0 New York 2 D
Oneida 6 K Queens 2 D
Onondaga 7 L Richmond 2 o
KEY

A NYSDEC REGION 1, Bidg. 40 SUNY Stony Brook, NY 11794; Phone: {516) 751-7800

D NYSDEC REGION 2, One Hunters Point Plaza, 47-40 21st 8t, Long Island City, NY 11101; Phone: {718) 482-4851
E NYSDEC REGION 3, 21 South Putt Corners Rd., New Paltz, NY 12561; Phone: (914) 255-5453

F NYSDEC REGION 4, 2176 Guilderiand Ave., Schenectady, NY 12306: Phone: (518) 382-0880

G NYSDEC REGION 4 SUB-OFFICE, Route 10, Jefferson Road, Stamford, NY 12167; Phone: (807) 652-7364
H NYSDEC REGION 5, Route 86, Ray Brook. NY 12977; Phone: (518} 891-1370

I NYSDEC REGION 8 SUB-OFFICE, Hudson St., Warrensburg, NY 12885; Fhone: {518) 623-3571

J NYSDEC REGION 6, State Office Blidg., 317 Washington St., Watertown, NY 13601; Phone: {315} 785-2245
K NYSDEC REGION 6 SUB-OFFICE, State Office Building., 207 Genesee 8§t, Utica NY 13501-28B5; Phone: (315) 793-2554
L NYSDEC REGION 7, 615 Erie Boulevard West, Syracuse, NY 13204; Phone: (315) 426-7400

N NYSDEC REGION 8, 6274 East Avon-Lima Rd., Avon, NY 14414; Phone; {716) 226-2466

O NYSDEC REGION 9, 270 Michigan Ave., Buffalo, NY 14203, Phone: (716} 851.7000

Mail individual SPDES permit applications to “Division of Regulatory Afairs”
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APPENDIX C -~ Notice of Termination ("NOT™)

Please See Instructions Before Completing This Form

New York State Department of Environmental Conservation
SPDES e 50 Wolf Road, Albany, New York 12233-3505
FORM wl Notice of Termination (NOT) for Coverage Under the SPDES General

Permit for Storm Water Discharges Associated with Industrial Activity

Submission of this Notice of Termination constitutes notice 1hat the party identified in Section 1] of this form is no longer authorized to discharge storm water
associated with industrial aclivity under the SPDES program. ALL NECESSARY INFORMATION MUST BE PROVIDED QN THIS FORM.

i. Permit information

NPDES Storm Water | Check Here if You are No Longer D Check Here if the Storm Water

General Permit Number: L1 1 1 4 & | | the Operator of the Fagility: Discharge is Being Terminated:

H. Facility Operator information
Name:il;:;nl!;x|::;1lsl|z||tti|1&1!§Ph0ne.'§_L1§1£§l£[f
Address:f M YWVVU S UGS St WVES SN SN ISURDE UL U SOV SN SN NN TN S SN AOVOE ST S S WO N SONC N SO R T E

City: bt 0 TR SRR SVOU T S0 N T N N T T State: | } Z!F’Code:[ TV BT SR 1_1
{11, Facillty/Site Location information

Name: Li H | i i 1 H i : 1 ! i { i ] i H ] 1 H ] 1 i i i } 1 3 | ’

Address;l e UL WP WERDEE NSV WAVUUE EUH YOUUR NOUD SE St S NOY SV S NS S T A S S S B T W I Lo i

City: Ly sy IR OO I YUV NN WONURE SN O AN NN SO SN VO AR SN PO BT | State: L_n___f ZiP Code: i TR N T S T
Latitude: ' L l i | { ! Longitude: | Lot E ] I H }Q‘uarter: l i iSection: L_L__J Township: i | ‘ Range: [ N 1

V. Certification: | certity under penalty of law that alf storm water discharges associated with industrial activity from the identified tacility that are authorized by a

NPDES general permit have been eliminated or that | am no longer the operator of the facility or construction site. | understand that by submitting this Notice of

Termination, | am no longer authorized to discharge storm water associated with industrial activity under this general permit, and that discharging poliutants in

storm water associated with industrial aclivity to waters of the United States is unlawful under the Clean Water Act where the discharge is not authorized bya

g‘P{)Ea’ pe:mﬁi?. 1 also understand that the submittal of this Notice of Termination does not release an operator from liability for any violations of this permit or the
ean Water Act,

prin?Name.‘ill!!lIillfljill!llilll}!}i[lilDalejl!ii{!;

Signature:

Instructions For Completing Notice of Termination (NOT) Form

Who Shouid Fite A Notice of Termination (NOT} Form Where to File NOT Form
Permitiees who are presently covered undst the New York State issued New York State is using EPA’s information management system. Therefore.
State Pollutant Discharge Etimination System (SPDES) General Permit for Storm NOTs must be sent 1o the following address:
Water Associated with |r_11:tust‘r{:a.€ Activity should submit a Notice Of. Termina- Storm Water Notice of Termination
tion (NOT} form when their facitities no lenger have any storm water discharges Sox 1185
associaled with industrial activity as defined in the storm water reguiations at Newington, VA 22122
40 CFR 122.26(b} 14), or when they are no longer the operater of the facilities. . '
Faiture 1o file a Notice of Termination witl resuit in the continued obligation Compieting the Form

Type or print, using upper-case ietters, in the appropriate areas only. Please
piace each character between the marks. Abbreviate if necassary to stay within
the number of characters aliowed for each item. Use only spaces for breaks
between words, but not for punctuation marks unless they are needed to clarify

to pay a yearly Regulatory Fee.

For construction activities, etimination of ail storm water discharges
associated with industrial activity occurs when disturbed soils at the construc-
tion site have been finally stabilizeg and temporary erosion and sediment con-
tro! measures have been removed or will be removed at an appropriate time, your response. If you have any guestions about this form, cail the EPA Siorm
or that ail storm water discharges associated with industrial activity from the Water Holline at (703) 821-4823.
constm_ctilon site t?jaz are au'thori;ed by a BPDES gene(a% ;?ermit‘have o'trfelrwise SEE REVERSE SIDE OF THIS FORM
been eliminated. Final stabilization means that all soil-tisturbing activities at FOR FURTHER INSTRUCTIONS
the site have been completed, and that a uniform perennial vegetative cover
with a density of 70 of the cover for unpaved areas and areas not covered by
permanent struciures has been established. or equivaient permanent stabiliza-
tion measures {such as the use of riprap. gabions. or geotextiles) have been
empioyed. Permit Number: NYR100000 {Construction) Page 25 Expiration: August 1, 1998
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APPENDIX C - Notice of Termination ("NOT")

instructions—NYSDEC Form 91-19-13(8/92)
Notice of Termination (NOT) ef Coverage Under The SPDES General Permit for Storm Water Discharges
Associated With Industrial Activity

Section | Permit information

Enter the existing SPDES Storm Water General Permit number
assigned to the faciiity or site identified in Section Hl. it you do
not know the permit number, contact the EPA Storm Water Hotline
at (703) 821-4823.

Indicate your reason for submitting this Notice of Termination
by checking the appropriate box.

if there has been a change of operator and you are no longer
the operator of the faciity or site identiified in Section [H, check
the corresponding box.

1 all storm water discharges at the facility or site identified
in Section i have been terminated, check the corresponding box.

Section H Faciiity Operator Information

Give the legal name of the person. firm. public organization,
or any other entity that operates the facility or site described in
this application. The name of the operator may or may not be the
same name as the facilily. The operator of the facility is the legal
entity which controls the facility’s operation, rather than the plant
or site manager. Do not use a colloquial name. Enter the complete
address and telephone number of the operator,

Section Hl Facility/Site Location Information

Enter the faciity’s or site’s official or legal name and complete ad-
dress. including city, state and ZIP code. If the {acility lacks a street
address, indicate the state. the latitude and longitude of the facility
to the nearest 15 seconds, or the quarter, section, township, and
range {to the nearest guarter section) of the approximate center
of the site.

Permit Number: NYR100000 {Construction)
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Section 1V Cerlification

Federal statutes provide for severe penaities for submitting
false information on this appiication form. Federal reguiations re-
quire this application to be signed as {oliows:

For a corporation: by a responsibie corporate officer, which means:
{1} president, secrefary, treasurer, or vice-president of the corpora-
tion in charge of a principal business function, or any other per-
son who performs similar policy or decision making functions, or
(i the manage of one or more manufacturing, production, or
operating facilities employing more than 250 persons or having
gross annual sales or expendifures exceeding $25 million {in
second-quarter 1980 doliars). if authority to sign documents has
been assigned or delegated to the manager in accordance with cor
porate procedures.

For a partnership or sole proprietorship: by & general pariner or
the proprietor; or

For a municipality, state, federal, or other public facitity: by either
a principal executive officer or ranking elected official.

Paperwork Reduction Notice

Public reporting burden for this application is estimated to
average 0.5 hours per application, including time for reviewing in-
structions, searching existing data sources. gathering and main-
taining the data needed, and completing and reviewing the coliec-
tion of information. Send comments regarding the burden estimate.
any other aspect of the collection of information, or suggestions
for improving this form, including any suggestions which may
decrease or reduce the burden to; Chie!, Information Policy Branch,
PM-223,U.8. Environmental Protection Agency, 401 M Street, S.W.,
Washington, D.C. 20490, or Duector, Office of Information and
Regulatory Affairs. Office of Management and Budget, Washington,
B.C. 20803.

Expiration: August 1, 1998



APPENDIX D
STORMWATER MANAGEMENT GUIDELINES FOR NEW DEVELOPMENT

L BACKGROUND

Stormwater runoff from developing areas can lead to off-site problems including flooding and erosion and water quality
degradation. By changing land cover on developed sites, there can be reduced infiltration into the soil, decreased
interception of precipitation by vegetation, and changes in the timing of runoff. Large runoff volumes and high rates
of discharge from these sites can cause flooding and erosion if not properly controlled and conveved from the sites.
Additionally, pollutants, such as sediment, oil, grease, metais and nutrients, can be washed off impervious areas during
storm events and be transported to lakes and streams and may contribute to water quality degradation. This is reflected
in the Nonpoint Source Assessment Report published in February 1989.

To minimize the effects of development, ideally the quantity and quality of stormwater runoff that reaches surface
walers during and after development should not be altered from pre—development conditions. A variety of structural
and non—structoral measures -- for example, detention ponds, recharge basins, infiltration pits and trenches, diversion
ditches, storage terraces and vegetative swales and other vegetative measures including artificial wetlands -- may be used
to control and alleviate the adverse impacts of stormwater runoff,

The following guidelines, which include guidance for siting, sizing, and design of stormwater management measures,
may be considered in the preparation and review of stormwater management plans to ensure that runoff during and
after development is not substantially altered from pre—development conditions. Of course, such preparation and review
should proceed on a case—by—case basis, attendant to the facts and circumstances surrounding the particular project

mvolved.

Generally, appropriate slormwater management plans will achieve the following water and natural resource management
objectives:

L] reduce the rate of runoff from new land development to prevent increases in flooding and flood
damage;
. reduce the erosion potential from a development or construction project; assure the adequacy of

existing and proposed culverts and bridges; increase water recharge into the ground; decrease nonpoint
source pollution and water quality degradation;

. maintain stream channels for their biological functions as well as for drainage through reduced
) streambank erosion;

. increase opportunities for preserving open space through stream corridor and flood plain protection;
and

. increase recreational opportunities through the multiple use of stormwater management facilities.
iL. GUIDANCE

The attached guidelines were developed as an aid to persons preparing and reviewing siormwaler management plans.
They provide guidance on sound management practices, but are not fixed and inflexible rules to be applied in reviewing
stormwater management plans without considering the particular facts and circumstances of a particular project. Local
conditions, for example the protection of a sensitive lake or trout stream from the influence of urbanization, may
indicate the need for additional control measures.

It should be noted that some communities may have duly adopted stormwater management requirements, and that they
should be consulted and complied with. For example, special regulations for controlling stormwater runoff in the Lake
George Park are being promulgated under Article 430112 of the Environmental Conservation Law and watershed rules
and regulations for certain water supply watersheds have been adopted.



YATER MANAGEMENT GUIDELI FOR N DEVELOPMENT

1, DEFINITIONS

Bascflow — The portion of stream flow that is not due to storm runoff, is supported by groundwater discharge into a
channel.

Conditional negative declaration — A negative declaration may be issued by a lead agency for an unlisted action (under
SEQR), in which the action as initially proposed may result in one or more significant adverse environmental effects;
however mitigation measures will modify the proposed action so that no significant adverse environmental impacts will

result (6 NYCRR 617.6(h)).

Drywell — Similar to infiltration trench but smaller with inflow from pipe; commonly covered with soil and used for
drainage areas of less than 1 acre such as roadside inlets and rooftop runoff,

IS — An Environmental Impact Statement,

Extended defention — A practice designed to store stormwater run—off by coliection as a temporary pool of water,
usually having at least a 24 hour residence time. A practice which is used to control peak discharge rates, and which

provides gravity settling of pollutants.

Firai flush — The delivery of a disproportionately large load of pollutants during the early part of storms due to the
rapid runoff of accumulated pollutants. The first flush in these guidelines is defined as one—half inch of runoff per acre
of land which has been made more impervious from pre—development (natural) conditions through land clearing, Jand
grading and construction/development activities.

Flood plain — For a given flood event, that area of land adjoining a continuous watercourse which has been covered
temporarily by water,

Forebay — An extra storage area or treatment area, such as a sediment pond or created wetland, near an inlet of a
stormwater management facility to trap incoming sediments or take up nutrients before they reach a retention or

extended detention pond.

HEC=2 — U.S, Army Corp of Enginécrs Computer Program 723—X6—L202A intended for calculating water surface
profiles for steady or gradually varied flow in natural or man—made channels.

Impervious arca — Impermeable surfaces, such as pavement or rooftops, which prevent the infiltration of water into
the soil.

Infiltration — A practice designed to promote the recharge of groundwater by containment and concentration of
stormwater in porous soils. :

Infiltration basin — An impoundment made by excavation or embankment construction; commonly serves a drainage
arca of 5 to 50 acres; usually closer to 50.

Outfall — The terminus. of a storm drain where the contents are released.

Peak flow - The maximum instantaneous flow of water during a storm, usually in reference to a specific design storm
event.

Peak flow atienuation — The reduction of the peak discharge of storm runoff by storage and gradual release of that -
storage. : ' 4



Retention — A practice designed to store stormwater run—off by collection as a permanent pool of water without release
except by means of evaporation, infiltration, or atienuated release when runoff volume exceeds the permanent storage
capacity of the permanent pool.

Riparian area — A relatively narrow strip of land that borders a stream or river.

Riprap — A combination of large stone, cobbles and boulders used to line channels, stabilize stream banks, reduce
runoff velocities, or filter out sediment.

Riser — A vertical pipe extending from the bottom of a pond that is used to control the discharge rate from the pond
for a specified design storm.

Sand attenuating filter — A chamber open to the surface containing a surface layer of sand over a high void aggregate
base; these are innovative but apparently effective practices for atypical situations such as where a site is unsuitable for

stormwater infiltration or retention.

SEQR — An acronym for the State Environmental Quality Review Act; Article 8 of the Environmental Conservation
Law,

Sheetflow — Runoff which flows over the ground surface as a thin, even tayer, not concentrated in a channel,

Special flood hazard area — an area in a community that has been identified as susceptible to a 1% or greater chance
of flooding in any given year. A 1% probability flood also is known as the 100—year flood.

SEDES — An acronym for the State Pollutant Discharge Elimination System; A regulatory/ permit program administered
under Article 17 of the Environmental Conservation Law, by the NYS Department of Environmental Conservation o

control point source discharges of water pollution.

Storm frequency — The average frequency of occurrence of events having a given volume and duration. For example:
a 2—year; 10~-year; or 100~year storm. '

Storm drain — Any open or closed conduit designed to convey stormwater.
Storm duration — The length of time over which a precipitation event occurs (e.g., 24—hours).
Storm volume — The total amount of precipitation occurring over the storm duration.

Swale — A natural depression or wide shallow ditch used to temporarily route, or filter runoff.

TR-20 ~ A rainfall runoff model developed by the USDA Soil Conservation Service for hydrologic analyses of a
watershed under present conditions of land cover /use and structural or channel modifications using single event storm
rainfall~frequency data. Qutput consists of peaks and/or flood hydrographs, their time of occurrence and water surface
elevations at any desired cross section or structure.

2. FLOOD CONTROL GUIDELINES

The following guidelines should be used to ensure that stormwater runoff is safely conveyed through a development
site during and after construction. Also through peak flow attenuation, the guidelines can be used to facilitate the
control of stormwater runoff so as to minimize or alleviate flooding and stream bank erosion associated with land
development and urbanization. The guidelines are as follows:



Peak Fiow Attenuation

(1) The release of stormwater runoff from development should not ex¢eed pre—development
(natural) conditions. To accomplish this, stormwater runoff should be controlled so that
during and after development, the site will generate no greater peak than prior to
development for a 2—vyear, 10—year, and 100—year 24—hour storm considered individually.

. Attenuation of the 2—year storm Is intended to achieve the stream channel erosion
control objective.

. Attenuation of the 10—year storm is intended to assure the adequacy of existing and
proposed culverts and storm drain systems.

. Attenuation of the 100—vyear storm is intended to reduce the rate of runoff from
development to prevent expansion of the 100-year flood plain so as to alleviate
flooding of improved properties and roadways.

(2) It 15 not necessary that peak flow attenuation requirements be satisfied only by means of
detention basins. For example, infiltration trenches, dry wells, or stone reservoirs underneath
paving, may be used for the purpose of atienuating peak flows for smaller storms with
appropriate consideration for length of e of the stormwater facility, and feasibility of
mainienance.

3) Where dams are to be constructed for attenuating peak flows, approval may have to be
obtained from DEC pursuant to Article 15-0503 of the Environmental Conservation Law,

100-—Year Flood Plains

(1) At a minimum, encroachment into the special flood hazard area should be allowed only in
compliance with local restrictions adopted for community participation in the National Flood
Insurance Program (NFIP). A permi is required for encroachment into flood plains in Part
500 communities .

2 A 50 buffer (building restriction line) should be established from the flood hazard area as
a safety factor to allow for inaccuracy in the determination. Pursuant to Article 24 (ECL),
a 100-foot buffer is required around a protected wetland.

3) The stormwater management plan for all developments of 5 or more acres or containing 5
or more dwelling units located wholly or partially within a 100—vear flood plain where flood
elevation data are not available through the NFIP, must include a study to determine
100—year flood plain elevations in accordance with TR—20, HEC+2 or other standard
engineering methods. Such elevation data shall be used to regulate flood plain encroachments
in accordance with the NFIP. The 100—vear flood plain elevation and the building restriction
hine should be shown on the plan.

H

Part 500 community — A community for which Aood insurance regulations are administered by the State of New York under
6 NYCRR 500 pursuant to Article 36 of the Environmental Conservation Law,



C. Runoff Conveyance Systems

(D) Priority should be given to maintaining natural drainage systems, including perennial and
intermittent streams, swales and drainage ditches in an open condition.

(2) Where closed storm drain systems (ie., those involving a culvert or similar conduit) are
deemed essential, justification should be made as to why it is necessary to have a closed
system. When justified, the closed system should be designed to:

{a) convey the 10-year storm flow within the closed storm drain system; and

{b) provide for safe overland conveyance of flow of the 100—year storm through the
development (generally over the top of the closed storm drain system). All overland
flow conveyance structures should be at least 1' above the 100--year flood plain
elevation and the outfalls of such convenances should be stabilized with rip—rap or
other suitable material to reduce erosion.

3) Any alteration to a protected stream, a stream bed or the banks thereof, including the
installation of stormwater conveyance systems will require an Article 15, Protection of Water
Permit and may require an Article 24, Freshwater Wetlands Permit. When stream protection
measures are mandated on a protected stream, a fisheries habitat technician should be
involved with the planning and design of such measures.

(4) Any culvert or stormwaler structure placed in a stream should not impede fish migration,
D. Stream Corridor Management
{1 Consistent with the State’s Stream Corridor Management Program, land clearing and land

grading within a stream corridor should be avoided or minimized, except at stream crossing
so that stream and drainage courses remain in a natural state. 2

{2) Care should be exercised to ensure that riparian vegetation, including grasses, shrubs and
trees in the stream corridor or along the watercourse, remain undisturbed during land
clearing, land grading and land development.

3 WATER QUALITY MANAGEMENT GUIDELINES

The following guidelines should be used in conjunction with the flood control guidelines to protect water quality from
runoff associated with land clearing, land grading and construction activities. The guidelines should be followed by a
project applicant/sponsor in preparing and implementing a stormwater management plan (SMP). The guidelines should
apply to all land areas where soil permeability has been changed as a result of land clearing, land grading and land
development. :

A. Control of "First Flush"

Control of the "first flush" is important in stormwater management because most runoffi—related water quality
contaminants are transported from land, particularly impervious surfaces, during the initial stages of a storm event. For
example, from 70% to 95% of the contaminants in stormwater can be removed by capturing the first flush of runoff

z New York State Department of Environmental Conservation, “Stream Corridor Management; A Basic Reference Manual®,
Albany, 1986



through infiltration practices °. Regardless of whether infiltration, retention or extended detention practices are used
to capture the first flush, the guideline is as follows:

Provide for control of the first 1/2-inch of runoff from all land areas for which the perviousness has
been changed over pre—development (patural) conditions due to land clearing, land grading and

construction .

B. Control of Thermal Discharges

Control of thermal energy in stormwater runoff in watersheds having streams which support cold water fisheries is
essential. Impervious surfaces, for example, asphalt parking areas and roofs, store large quantities of heat during hot
weather in summer. The heat from such surfaces is released to stormwater through conduction during storm events,
Stormwater runoff having elevated temperatures can, in turn, increase stream temperatures during storm events and
adversely impact cold water fisheries. Accordingly:

Stormwater discharges should be consistent with the thermal criteria found in Part 704 of the Water
Quality Regulations, Title 6, Chapter X, New York State Codes, Rules and Regulations.

C. Hierarchy of Methods for Managing Stormwater Quality

The following stormwater management systems, summarized in descending order of preference, should be used to
control the first flush when designing stormwater facilities. The practices are: (1) infiltration, (2) retention, and (3)
extended detention. When a stream supporting a cold water fishery is the object of protection, extended detention
should be placed ahead of retention in the hierarchy. A combination of these ‘practices, including stormwater
management adjuncts (number 4 in the hierarchy), may be used to achieve first flush conirol objectives. The project
sponsor/applicant should provide justification for the rejection of practices listed as priority 1, 2, or 3.

)

2)

3

Infiltration - Infiltration of runoff on—site by use of vegetated depressions and buffer areas,
pervious surfaces, drywells, infiltration basins and trenches permits immediate recharge of
groundwater and aids guality ireatment through soil filtration. This practice eliminates or
minimizes direct stormwater discharges to a waterbody and provides thermal benefits to cold
water fisheries.

Retention - Retention by use of wet ponds and wetlands constructed in upland areas provides
for the storage of collected runoff in a holding area prior to release in a waterway allowing
quality treatment by sedimentation, flocculation, and biological removal. Retention is used
when post-development runoff volume is expected to exceed the capabilities of infiltration.
However, surmmer temperatures of water in a retention facility may exceed temperatures
required 1o sustain a cold water fishery. Therefore, retention is not appropriate where stored
(warm) water n a retention facility is displaced by storm runoff and discharged to a trout
stream in coniravention of Part 704 standards.

Extended Detention - Extended detention provides for the temporary storage of collected
runoff in a holding area prior to release into a waterway. Settling is the primary pollutant
removal mechanism associated with extended detention. As such, the degree of removal is
dependent on whether a given pollutant is in particulate or soluble form. Removal is likely

? Marytand Depzrtment of Natural Resources, "Minimum Water Quality Objectives and Planning Guidelines for Infittration
Practices,” Water Resources Administration, Sediment and Stormwater Division, Annapolis, MD, April, 1986.

N Note that, in addition to paved surface areas and land areas connected to buildings, the contributory arca for which the first 1/2-
inch of runoff should be controlled includes lawn and similarly landscaped surfaces.
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to be quite high if a pollutant is a particulate, whereas very limited removal can be expected
for soluble pollutants,

Extended detention can provide thermal benefits to a trout stream. By using a perforated, low
flow drain pipe encased in a gravel jacket having an adequate mass, extended detention may
be used to dissipate heat and cool stormwater runoff prior to its discharge to a trout stream.

Stormwater Management Adjuncts - Flow and pollutant attenuation by use of open vegetated
swales, vegetated buffer zones, or filter strips, provides water quality treatment by filtration,
attenuation, buffering, sedimentation, biological and removal and particle retention. These
practices should be used to compliment infiltration, retention or extended detention.

4. DESIGN GUIDELINES FOR CONTROLLING THE FIRST ONE-HALF INCH OF RUNOFF

Following are design guidelines for controlling the first 1/2-inch of runoff from the contributory drainage.

A. Infiltration

&

2

Infiltration systems should be designed to capture the first one-half inch of stormwater runoff
from impervious surfaces, lawns and similarly landscaped areas in the development site.
Stormwater volumes i excess of this amount should be managed for quantity control by
supplemental practices.

Infiltration systems should incorporate measures which:

a. Recognize that the recommended design time to drain stored runoff from an
infiltration system depends on the specific method or practice. Accordingly, the
following ponding or storage times represent the maximum design time period for
the referenced facility:

TYPE TIME (24—hour days)

Infiltration Basin 5

Infiltration Trench 15

Dry Welis 15

Porous Pavement P

Vegetated Depression 1

b. Ensure that infiltration measures are placed at least 100’ from septic systems and

water supply welils.

€ Recognize that soils with infiltration rates less than .5 inches per hour are unsuitable
for infiltration measures,

d. Provide for a vertical separation distance of at least 4 feet between the bottom of the
infiliration system and the seasonably high groundwater table or bedrock. (The
excavation of an inspection trench/pit or soil borings at the proposed site of the
infiltration facilities to determine the elevation of bedrock and groundwater, and the
documentation of such tests must be conducted under the direction of a professional
engineer, architect, or landscape architect licensed to practice in New York State.)

e. Trap excess loads of sediment, grease, oils, and settleable solids and other
objectionable materials including floatable organics, materials from roadways, parking
surfaces, and similar paved areas before they enter the infiltration system.



B.

Route design runoff flows through an infiltration basin without scouring or eroding
the basin floor and clogging the surface soil pores.

Route base flow (if any exists) rapidly through the basin to prevent ponding or
standing water. )

Distribute storm runoff volume evenly over the floor of the basin to maximize
exfiltration rates.

i Provide for safe emergency overflow with measures to provide a
non—erosive velocity or flow along its length and at the outfall.

In addition to the above;

D

i

Retention

Infiltration systems should not receive runoff until the entire contributory drainage
area to the infiltration system is permanently stabilized.

Placement of infiltration facilities in areas which have been filled is unacceptable.
Compacted fill material Joses permeability and the in situ/fill material interface may
cause slope failure due to slippage.

If on--site septic systems are to be used, soils must be able to accommodate loading
from both on—site infiltration facilities and on—site septic systems.

Retention (Wet) Ponds

a.

Retention is the preferred method of stormwater management when the water table
or bedrock is too high for infiltration and soils are poorly drained. Retention
improves stormwater quality by gravity settling, naturally occurring chemical
flocculation, and biological uptake.

Wet ponds (another term for retention pond) should not be constructed by
impounding existing wetlands unless authorized by the DEC under Article 24
Freshwater Wetlands Act. If existing wetlands are to be located in an anticipated
permanent pool area, the maximum normal pool elevation should not increase mean
water depth in the wetland area.

Retention ponds should be enhanced with areas of shallow water habitat for
additional water quality benefits. Retention ponds also can be part of a created
shallow water wetland design, (see use of wetlands for stormwater management).

Retention ponds (other than shallow marshes addressed later) should be designed
as follows:

i pond geometry should provide for complete mixing of inflow before
discharging.

i. in larger ponds, diversion barriers such as small islands should be used to
increase effective length of flow and permit maximum mixing.
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v,

Vii.

the depth of the pond will vary depending on its intended use. The pond
contour should include:

. an average pond depth of 3—6 feet;
L] a shallow area 0.5 t0 2’ deep at the inlet;
] a littoral area or bench 10 feet in width along the perimeter to

promote marsh habitat for filtering and nutrient removal; and

. an arca & to 14’ in depth to promote gravity settling and fish
habitat.

the minimum drainage area to be served by a wet (retention) pond should
be approximately 10 acres. Soils should have infiltration rates less than 0.5
inches/hour.

if soils are so porous that an unreasonably large drainage area is required
to sustain a relatively small pond, then infiltration practices should be used.

the residence time of pond water should be 24 to 40 hours to remove a
minimum of two—thirds of the suspended solids and other pollutants from
the incoming stormwater. For removal of phosphorus compounds in lake
watersheds where eutrophication is a threat or problem, larger volume
ponds should be designed to provide a 14-day residence time.

retention’ ponds should accommodate up to 10-year storm volumes. The
minimum volume retained should be that associated with the first one—half
inch of runoff. Excess volumes, for example, the 100—year storm, may be
detained.

velocity dissipation devices should be placed at the outfall of all retention
structures and along the length of any outfall channel as necessary to
provide a non—erosive velocity of flow from the structure to water course.
Velocity dissipation devices may be required in stream channels at outfall
locations to prevent erosion and fisheries habitat degradation. Pursuant to
Article 15 (ECL), a Protection of Waters Permit may have to be obtained
in order to install in—stream velocity dissipation devices in protected
streams.

the construction of wet (retention) ponds in and around class AA, A, B,
C(T) and (TS) streams (water suitable for trout) may not be appropriate to
protect these waters and should not be permitted except where, pursuant to
6 NYCRR Part 704 of the Water Quality Regulations, Title 6, Chapter X,
retention will not be injurious to cold water fisheries or their habitat. This
practice may elevate water temperatures as well as reduce dissolved oxygen
levels.

pursuant 1o Article 15-0503 of the Environmental Conservation Law,
approval for construction of a dam for a stormwater retention facility may
have to be obtained from DEC.



{2} Use of Wetlands in Stormwater Management

The use of wetlands for stormwater management is receiving increased attention, Wetlands are known to provide water
quality benefits by filtering and trapping suspended solids including sediment, chemical adsorption, biological
assimilation, microbial decomposition and chemical decomposition.

a.

Use of Existing Wetlands - It is generally not acceptable to discharge untreated
stormwater directly into naturally existing wetlands. Direct, untreated discharges may
overload the natural system, and make it impractical to manage (e.g., by periodic
sediment removal) resulting in contamination of the wetland and accelerated
succession. Direct discharges also may alter the hydrology and hydroperiod of the
wetland, which may significantly alter the vegetative community therein.

However, incorporating an existing wetland in its natural state into a well—-designed
stormwater management plan may be an acceptable method of stormwater
management when adverse impacts to the wetland can be avoided. Natural wetlands
should be used only for final polishing after pre—treatment by preliminary practices,
such as infiltration, retention or extended detention. In these situations, ultimate
discharge to the natural wetland may maintain base flow into the system, thereby
helping to maintain the health of the wetland.

Except as provided for in section B. (1) b, natural wetlands should not be impounded
for the creation of either wet or dry ponds.

Use of Artificially Created Wetlands - Wetlands may be created as part of a
stormwater management plan to provide water quality improvement. They may
enhance treatment provided by wet ponds and create extended detention areas by
enlarging the wetland portions of existing basins.

A created wetland also can provide first—flush treatment when one or more smalier
ponds are included. Such a design would be essential if no other pre—treatment
practices are used. In the winter when vegetative uptake mechanisms are absent, a
pond in the wetland retains higher levels of nitrogen compounds which would
otherwise escape downsiream.

Factors for Consideration in Designing Created Wetlands -

i Location -- the preferred locations are: upland areas adjacent to, but
separated from, existing streams and wetlands by vegetated filter

strips wide enough to provide a buffer; in an upland extended detention
basin; or as a forebay {o a wet pond or detention basin.

i Hydraulic design -- specific stormwater management plan criteria must be

determined for each site to ensure the created wetland is sufficient to meet
the demands being place on it and to determine hydrologic impacts to
receiving wetlands, if any.

il Expected inflows -- inflows may be composed of stormwater surface water
or groundwater, Stormwater should be introduced to wetlands as sheet flow
whenever possible. If inflow is conveyed through the outfall, a forebay is
necessary. Incoming velocities should not exceed 4 fps during two--year
storm events.



C.

iv. Shape and depth -- shallow ponds do not have as long a residence time as
deeper ponds. Therefore, caution should be used in substituting deep ponds
with shallow marshes. However, the water quality values provided by the
substrate, biota and vegetation in wetlands may provide services not
provided by deeper ponds. It is important to determinc what water quality
improvement is needed and whether ponds or wetlands better serve that
need.

When creating wetlands, 75% of the wetland should be 18 inches or
shallower, Twenty—five percent of the total surface area should be reserved
for open water areas that are deeper than 18 inches. However, if the water
exits the wetland through an outlet structure, the outlet should be located
in water approximately 3 feet deep. Similarly, if a forebay is used, it should
be at least 3 feet deep and comprise 10% of the total wetland and pond
volume.

V. Vegetative composition -- the plant species selected should be compatible
with the physical nature of the wetland (e.g., depth), the climate conditions
of the area, and their tolerance to the presence of pollutants. A planting
scheme and schedule should be incorporated into the stormwater
management plan.

Extended Detention

(1)

@

Extended detention ponds may be used to enhance water quality in stormwater runoff.
Extending the detention time of dry or wet ponds is an effective, low cost means of removing
particulate pollutants and controlling increases in downstream bank erosion. Extended
detention is preferred over retention where there is a need to maintain stream temperatures
in support of a trout fishery pursuant to the thermal criteria found in Part 704 of the Water
Quality Regulations, Title 6, Chapter X. -

When extended detention ponds are used, they may be acceptable with the following
conditions:

a. The "first—flush” runoff volume (i.c., the first one—half inch of runoff from the
contributory drainage) should be extended over a 24—hour detention period.

b. Stormwater runoff volume generated from a one—inch storm should be released over
a 24~hour detention period. The control device should be adjusted so that smaller
runoff events (0.1 to 0.2 inches), which normally pass through the pond quickly, are
detained for at least a minimum of six hours. In larger watersheds, up to 40 hours
of extended detention may be needed for streambank erosion control,

c. Pond outfall velocities should not exceed 4 fps during 2—year storm events.

d. Velocity dissipation devices should be placed at the outfall of all extended detention
structures and along the length of any outfall length channel as necessary o provide
a non-—crosive velocity of flow from the structure to a water course. Velocity
dissipation devices may be required in stream channels at outfall locations to prevent
erosion and fisheries habitat degradation. Pursuant to Article 15 (ECL), a Protection
of Waters Permit may have to be obtained in order to install in—stream velocity
dissipation devices in protected streams.
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€. Pursuant o Article 1503503 of the Environmental Conservation Law, approval for
construction of a dam for a stormwater detention facility may have to be obtained
from DEC.

Stormwater Management Adjuncts

Generally, relatively small volumes of stormwater (i.c,, drainage from less than 1 acre or relatively small storms) can
be managed entirely by flow and pollution attenuation practices including vegetative swales, filter strips, and water
quality mlets. These practices usually are used to supplement other practices such as those described above; therefore,
they are referred to herein as stormwater management adjuncts. Where vegetative swales and filter strips will be used,
stormwater should to the extent possible be managed as sheetflow and have velocities less than 4 fps during 2--year
storm events. The following design criteria shouid be considered when swales, filter strips and water quality inlets are
used to control stormwater runoff.

Vegetative swales ° - Vegetative swales typically are applied in single family residential developments
and highway medians as an alternative to curb and gutter drainage systems. When individual lots are
greater than 0.5 acre, open section roadways with vegetated swales and check dams are preferred over
curb and gutter management systems for stormwater conveyance. In designing and constructing swales:

a.

small slopes in the flow of swales should be. graded as close to zero as drainage will permit.
Side—slopes of swales should be no greater than 3:1.

a dense cover of water tolerant, erosion resistant grass must be established. Reed canary grass
is recommended for this purpose. Swale grasses should not be mowed close to the ground,
as this impedes the filtering and hydraulic functions of the swale. Also, if a swale is adjacent
to.a roadway, sensitive species with a low salt tolerance (e.g., bluegrass) should be avoided.

underlying soils should have a percolation rate of at least 0.5 inches per hour.

the swale should be tilled before the grass cover is established to restore infiltration capacity
lost as a result of prior construction activities. :

Check dams can be installed in swales to promote additional infiltration. A preferred method
is 10 sink a raiiroad tie halfway into the swale, and place stones on the downstream side to
prevent a scour hole from forming. If a check dam is used, the designer should make sure
that the maximum ponding time of runoff backed up behind the check dam does not exceed
24 hours.

Filter Strips ° - Filter strips do not provide enough storage or infiltration to effectively reduce peak
discharges to pre-development levels for design storms. Filter strips arc however, viewed as one
component of an integrated stormwater management system.

a.

The top edge of the Hlter strip should follow across the same elevational contour. If a section
on the top edge of the strips dips below the contour, it is likely that runoff will eventually
form a channel toward the low spot.

Adopted from: Schueler, TR. "Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban BMPs",
Department of Environmental Programs, Metropolitan Washington Council of Governments, Washington, D.C. July, 1987.
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b. A shallow stone trench which follows the contour can be used as level spreader at the top of
the strip to distribute flow evenly. This also can serve to protect the strip from anthropogenic
damage.

c The top edge of the filter strip should directly abut the contributing impervious area.
Otherwise, runoff may travel along the top of the filter strip rather than through it. Berms
can be placed at 50—100 foot intervals perpendicular to the top edge of the filter strip to
prevent runoff from by—passing the strip.

d. As an absoluie minimum, a grass strip should be at least 20 feet wide. Improved performance
can be achieved if the strip is 50—75 feet wide, plus an additional four feet wide per cach one
percent of slope at the site (particularly if it is a forested strip).

e. Wooded filter strips are preferred to grassed strips. If an existing wooded belt cannot be
preserved at the project site, the grassed strip should be managed to gradually become
wooded by intentional plantings,

f If a filter strip has been used as a sediment control measure during the construction phase,
it is advisable to regrade and reseed the top edge of the strip. Otherwise, the sediment
trapped in the filter strip may affect the flow patterns across the strip, thereby reducing its
effectiveness,

Water Quality Inlets (oil/grit separaters) - The primary funetion of a water quality inlet (also known
as an oil/grit separator) is to remove sediment and hydrocarbon loadings from impervious surfaces
such as parking lots less than one acre i size before runoff reaches an infiltration basin or other
stormwater management facility. f contaminants such as sediment =+ oil or other petroleum—based
products found on parking lots and street surfaces are not removed, they will clog soil pores and
prevent infiltration of runoff in the soil in infiltration basins or trenches.

A water quality inlet usually is designed as an underground, reinforced concrete vault consisting of
three chambers: a sediment /grit removal chamber, an oil separation chamber and an outlet chamber.
Owing to their limited capacity, water quality inlets store only a small fraction of the 2—year design
storm volume. Therefore, they play no role in attenuating the post—development peak discharge rate.
Furthermore, since runoff rapidly flows through an inlet, only moderate removal of coarse sediment,
oil /grease, and debris can be expected, while removal of fine—grained particulate pollutants such as
silt and clay will be more limited. Water quality inlets have little effect on removing soluble pollutants

such as phosphorus. It is to be noted that a State Pollutant Discharge Elimination System (SPDES)
Permit may be needed for parking lots or impervious storage areas associated with industrial and

commercial activities,

a. oil/grit separators generally should be designed for areas less than one acre in size.

b. the depth of the permanent pool in each chamber should be at least 4 feet, and there should
be at least 400 cubic feet of wet storage in the chambers for each impervious acre in the
contributory drainage.

c the first chamber should be designed for grit and sediment removal. The first and second
chamber should be separated by a trash rack to prevent clogging orifices between the two
chambers.

d. the second chamber should be designed for separation of oil and other hydrocarbons from

runoff. Separation can be achieved by installing an inverted pipe with a 90° elbow in the
baffle or wall that separates the second from third chamber.



€. the grit/oil separator should be equipped with manholes to facilitate cleanout and
maintenance.

5. REFERENCES

The basic design criteria, methodologies and construction specifications for stormwater management should be those
of the Soil Conservation Service, the Soil and Water Conservation Society, the Department of Environmental
Conservation, and the Metropolitan Council of Governments which may be found in the most current edition of the
following publications and their subsequent revisions:

A

Empire State Chapter, Soil and Water Conservation Society, New York Guidelines for Urban Erosion
and Sediment Control, Syracuse, 1988.

Soil Conservation Service. "Urban Hydrology for Small Watersheds”, Technical Release No., 55, June
1986, .

Soil Conservation Service. "Engineering Field Manual”, latest edition, as applicable.
"Soil Conservation Service Standards and Specifications for Ponds.” Specifications No, 378. July 1981.
(This document allows for use of metal pipe risers. Steel structures may corrode in 20 years or less.

Therefore, use materials other than steel, especially in aggressive environments.)

U.S. Department of Agricolture, Soil Conservation Service, Ponds-Planning Design, Construction.
Agriculture Handbook No. 590, 1982.

New York State Department of Environmental Conservation, "Guidelines for Design of Dams”,
Revised January 1988,

New York State Department of Environmental Conservation, "An Owners Guidance Manual for the
Inspection and Maintenance of Dams in New York State". June 1987,

New York State Department of Environmental Conservation. "Stream Corridor Management: A Basic
Reference Manual" Albany, 1986

Metropolitan Washington Council of Governments, Controlling Urban Runoff-A Practical Manual for
Planning and Designing Urban BMPs. July 1987.



APPENDIX A _
NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
STORMWATER MANAGEMENT
SELF-ASSESSMENT CHECKLIST

File No.: | Date Initiated:

Project Name:

Location:

(Address)

(County Region

Applicant:

(Last Name) (First Name) (M)
FLOOD CONTROL
A. Peak Flow Attenuation
. The pre—development peak discharge rates from the project site are:
2—year storm cfs
10—year storm cfs

100—vear storm cfs

. The post—development peak discharge rates from the project site are:

2—year storm cfs
10—year storm cfs
100~year storm cfs

. A dam(s) (will/will not) be constructed for
attenuating peak flows. If 2 dam is to be constructed, a permit for Dam
Construction will/will not), pursuant to Article 15~0503 of the Conservation Law,
be required.

. The proposed development project (is/is not) in
compliance with local restrictions adopted pursuant to the National Flood Insurance
Program.

. All closed stormwater drainage systems on the project site are, at a minimum,
designed to convey the -year storm while providing for

the - year storm through the development.




. The proposed project (is/is not) in compliance with
all provisions of Article 15 (Protection of Waters Act), Article 24 (Freshwater
Wetlands Act), and Article 25 (Tidal Wetlands Act) of the Environmental

Conservation Law.

WATER QUALITY MANAGEMENT

The Stormwater Management Facilities (have, don’t have)
water quality improvement features.

If they do, what management facilities are included
Infiltration
Retention
Extended Detention

Is the first 1/2 inch of runoff from the altered land area being treated?
{Yes) _ (No

If not, how much runoff will be captured and treated?

If the proposed stormwater facilities do not provide for water quality management, or if less than
the first 1/2 inch is managed, explain why:

The classification of the waters which receive the stormwater is

The thermal criteria contained in 6 NYCRR Part 704 (will/will
not) be met.

(Signature)

(License No.)



APPENDIX E
EROSION AND SEDIMENT CONTROL GUIDELINES

L. BACKGROUND

Sediment in runoff from construction sites can have a significant effect on the
quality of downstream waters. Construction sites have also been identified as a significant
source category in the State Nonpoint Source Assessment Report.

The potential effects of increased sediment are varied:

Sediment may destroy fish habitat through blanketing of fish
spawning and feeding areas and elimination of certain food
organisms, directly impact fish through gill abrasion and fin
rot, and reduce sunlight penetration, thereby impairing
photosynthesis of aquatic plants. Suspended sediment
“decreases recreational values, reduces fishery habitat, adds
to the mechanical wear of water supply pumps and
distribution systems, and adds to treatment costs for water
supplies.  Nutrients and toxic substances attached to
sediment particles are transported to waterbodies and may
enter aquatic food chains, cause fish toxicity problems,
contribute to algal blooms, impair recreational uses, and
degrade the water as a drinking water source. '

The following guidelines are designed for consideration by both government
officials and project sponsors in the preparation and review of erosion and sediment
control plans for a land development project. If implemented properly, the guidelines
herein will assist in achieving the following water and natural resource management
objectives.

. reduce the erosion potential from a development or construction project;

. decrease nonpoint source pollution and water quality degradation;
. “maintain stream channels for their biological functions, as well as for
drainage, through reduced sediment deposition.
I GUIDANCE

The attached guidelines were developed to aid persons in preparing and reviewing
erosion and sediment control plans. They provide guidance on sound management
practices, but are not fixed and inflexible rules to be applied in reviewing erosion control
plans without considering the particular facts and circumstances of a particular project.

Nonpoint Source Management Program. January, 1990.



EROSION AND SEDIMENT CONTROL GUIDELINES
FOR NEW DEVELOPMENT

Existing vegetation on a project site should be retained and protected as much as possible to
minimize soil ioss on a project site and to minimize erosion control costs.

Sediment control practices/measures, where necessary, should be designed to protect the natural
character of rivers, streams, lakes, coastal waters or other waterbodies on—site and minimize erosion
and sedimentation off-site from the start of land disturbance activities to establishment of permanent
stabilization.

1. The off-site impacts of erosion and sedimentation related to land clearing, grading and
construction activities should not be any greater during and foliowing fand disturbance
activities than under pre—deveiopment conditions.

2. Pursuant to Part 700 et seq. of Titte 6, Chapter X of NYCRR:

a toxic and other deleterious substances shall not be discharged in amounts that will
adversely affect the taste, color or odor thereof, or impair the waters of the state
for their best {classified) usages,

b. suspended, colloidal and settieable solids shall not be discharged in amounts that
causes substantial visible contrast to natural conditions, or causes deposition or
impairs the waters for their best {classified) usages.

This means that stream reaches on-site and downstream of construction areas shouid not have
substantial visible contrast relative to color, taste, odor, turbidity and sediment deposition from the
reaches upstream of the construction area. Impacts such as these which result from construction
or developmental activities are a violation of Part 700 water quality standards and may be subject
to enforcement actions. :

Erosion and sediment control measures should be constructed in accordanca with an erosion and
sediment control plan. The plan should:

1. describe the temporary and permanent structural and vegetative measures that will be used
to control erosion and sedimentation for each stage of the project from land clearing to the
finished stage.

2. pravide a map showing the location of erosion and sediment control measures.

3. provide dimensional details of proposed erosion and sediment control facilities as well as
calculations used in the siting and sizing sediment basins. (Guidance for performing
calculations can be obtained in the reference cited in Section E.8.)

4. identify temporary erosion and sediment control facilities which will be converted to
permanent stormwater management facilities.

5. provide an implementation schedule for staging temporary and permanent erosion and
sediment controf facilities.

6. provide a maintenance schedule for soil erosion and sediment control facilities and describe
maintenance activities to be performed.

Erosion and sediment control measures should be constructed prior to beginning any other land
disturbances. The devices should not be removed until the disturbed land areas are stabilized.



E. Specify guidance.

1. Exposure Restrictions: No more than 5 acres of unprotected soil should be exposed at any
one time. Previous earthwork should be stabilized in accord with approved design
standards and specifications referenced in Section E.8 before additional area is exposed.
(Site factors including topography, soil erosion potential, proximity to wetlands and water
courses may require limiting the amount of raw earth that can be exposed at any one time
to less than 5§ acres.)

2. Grading: Perimeter grading should blend with adjoining properties.

3. Vegetative Protection: Where protection of trees and/or other vegetation is required, the
location of the site to be protected should be shown on the erosion control plan. The
method of protecting vegetation during construction should conform to the design criteria
referenced in Section E.8.

4, Drainage control.

a. Surface runcff that is relatively clean and sediment free should be diverted or
otherwise prevented from flowing through areas of construction activity on the
project site. This will greatly reduce sediment loading in surface runoff.

b. A fill associated with an approved temporary sediment control structure or
permanent stormwater management structure, should not be created which causes
water to pond off--site on adjacent property, without first having obtained ownership
or permanent easement for such use from the owner of the off--site or adjacent

property.

C. Natural drainage channels should not be altered or relocated without the proper
approvals. Pursuant to Article 15 of the Environmental Conservation Law, a
protected stream and the bed and banks thereof should not be altered or relocated
without the approval of the Department of Environmental Conservation. ®

d. Runoff from any land disturbing activity should not be discharged or have the
potential to be discharged: off-site or into storm drains or into watercourses unless
such discharge is directed through a properly designed, installed and maintained
structure, such as a sediment trap, to retain sediment on-site. Accumulated
sediment should be removed when 60% of the storage capacity of the sediment
retention structure is filled with sediment.

e. For finished grading, adequate gradients should be provided so as to prevent water
from standing on the surface of lawns for more than 24 hours after the end of a
rainfall, except in a swale flow area which may drain as long as 48 hours after the
end of rainfall.

f. Permanent swales or other points of concentrated water flow should be stabilized
with sod, rip-rap, paving, or covered with a approved erosion control matting as
provided for in the design criteria referenced in Section E.8.

“ A natural drainage channel refers to a swale, water course in a gully, or a protected or unprotected
stream. Natural drainage channels should not be altered or relocated on adjacent properties without
first having obtained ownership or a permanent easement for the altered or relocated drainage
channel from the owner of the off-site or adjacent property.



o3 Surface flows over cut and fill slopes should be controlied as provided for in the
design criteria for vegetating waterways referenced in Section E.8.

5. Timing.

a. Except as noted below, all sites shouid be seeded and stabilized with erosion
control materials, such as straw mulch, jute mesh, or excelsior within 15 days of
final grading. H construction has been suspended, or sections completed, areas
should be seeded immediately and stabilized with erosion control materials.
Maintenance should be performed as necessary 1o ensure continued stabilization.

i For active construction areas such as borrow or stockpile areas, roadway
improvements, and areas within 50 ft. of a building under construction, a
perimeter sediment control system consisting, for example, of silt fencing
or hay bales, should be installed and maintained to contain sofl.

ii. On cut side of roads, ditches should be stabilized immediately with rock
rip—rap or other non-erodible liners, or where appropriate, vegetative
measures such as sod. When seeding is approved, an anchor mulch
should be used and solt should be limed and fertilized in accord with
recommendations referenced in Section E.8.

i, Permanent seeding should optimally be undertaken in the spring from
March 21 through May 20, and in late summer and early fali from August
25 to October 15. During the peak summer months and in the fall after
October 15 when seeding is found to be impracticable, an appropriate
mulch should be applied. Permanent seeding may be undertaken during
summer if plans provide for adequate watering of the seedbed.

iv. All slopes steeper than 3:1 (hiv), as well as basin or trap embankments,
and perimeter dikes should, upon completion, be immediately stabilized
with sod, seed and anchored straw mulch, or other approved stabilization
measures. Areas outside of the perimeter sediment control system shouid
not be disturbed. Maintenance should be performed as necessary to
ensure continued stabilization.

b. Temporary sediment trapping devices should be removed within thirty (30) calendar
days following establishment of permanent: stabilization in all contributory drainage
areas. Stormwater management structures used temporarily for sediment control
should be converted to the permanent configuration within this time period as well.

6. Stream protection.

a. The bed and banks of ali on-site and off-site streams that may be impacted by land
clearing, grading, and construction activities should be protected to prevent stream,
river, lake or coastal sedimentation, streambank ergsion, stream enlargement and
degradation or loss of fisheries habitat. Measures for protecting the bed and/or
banks of a stream may include; for example, gabion baskets, rip-rap, log cribbing,
and vegetative measures. °

*  Whenever possibie, vegetative streambank stabilization practices are recormmended over structural
practices such as rip-rap and gabion linings which may unnecessarily alter the existing stream
ecosystem.



Where temporary work roads or haul roads cross stream channels, adequate
walerway openings must be constructed using spans, culverts, washed rock backfill
or other acceptable, clean methods that will ensure that road construction and use
do not result in turbidity and sediment downstream. All stream crossing activities and
appurtenances shall be in compliance with a permit issued pursuant to Article 15 of
the Environmental Conservation Law, where applicable, and should be carried out in
conformance with guidelines in DEC’s Stream Corridor Management manual. *

Maintenance.

a.

An erosion control plan for a project site should identify maintenance requirements
for erosion and sediment control practices utilized, and it shouid provide a
maintenance schedule. All erosion and sediment control measures should be
inspected periodically and maintained in conformance with the schedule so as to
ensure they remain in effective, operating condition until such times as they are
removed.

All points of construction ingress and egress should be protected to prevent the
deposition of materials onto traversed public thoroughfare, either by installing and
maintaining a stabilized construction entrance, or by washing all vehicie wheels In a
safe disposal area. All materials deposited onto public thoroughfares should be
removed immediately. Proper precautions should be taken to ensure that materials
deposited onto public thoroughfares are removed so that they do not enter catch
basins, storm sewers, or combined sewers.

Accumulated sediment should be removed when 60% of the storage capacity of the
retention structure is filled with sediment,

Design specifications.

Designs, standards and specifications for controlling erosion and sedimentation are found in
the following publication and should be identified and shown in the erosion control plan:

Empire State Chapter, Soil & Water Conservation Society,
New York Guidelines for Urban Erosion and Sediment
Control, Syracuse. March 1988.

4

New York State Department of Environmental Conservation, "Stream Corridor Management: A Basic
Reference Manual" Albany, 1986,






Appendix F

THE STORMWATER MANAGEMENT AND EROSION CONTROL PLAN
(Structure and Content)

Water quality impacts and flooding associated with land development can be mitigated by installing structural
and vegetative stormwater control measures. In order to properly choose, size and site a stormwater
‘management measure or a combination of measures for a specific project or development site, certain
information must be gathered and analyzed beforehand. Such mformanon gathetmg and analyses can best bc.ﬁ
_accomplished within the framework of a stormwater management an 1o plan/ Such a plan should :
T)e r«éang’a‘Wopmcnt proposals that meet applicability mter:a set forth by the locality, Suggcstcd i
acrztena are presented in Chapter 1. The purpose of this chapter is to provide local ;)Iannmg agencies, g%
;devaiopcrs and consultants with a framework for (1) structuring a stormwater management and erosion control 4
;plan, (2) identifying the kinds of information that should be gathered, and (3) describing the kinds of analyses %
gthaz should be made. _

ATER NT PLAN: STR NT

At 2 minimum, a stormwater management and erosion control plan should:

“ provide background information about the scope of the project;

- provide a statement of stormwater managcmcnt objectives.

“ compare post‘deveiopmcnt stormwater runoff conditions with pre-development conditions.

“« describe proposed structural and vegetative stormwater measures to ensure that the guantity,

temporal distribution and quality of stormwater runoff during and after development is not
substantially altered from pre-development conditions.

“ identify the type and frequency of maintenance required by the stormwater management and
erosion control facilities utilized.

Within the above context, the following outline details the structure and content of a stormwater management
and erosion control plan.

L BACKGROUND INFORMATION
A PROJECT DESCRIPTION

1 Describe what is being proposed (ie., residential lot subdivision, planned unit
development, commercial /retail development, or industrial development).

2, Describe project size (i.e., number of acres, number of dwelling units, other bmldmgs,
and density).

3 Deseribe other improvements which will be made on project site, including streets and
roads, utilities (water, sewer, etc.), and give particular attention to acreage of land that
will become paved and covered with buildings. Lawn acreage also should be specified.



4, Provide a location map.” Include heds in the community that may be impacted
by project. Also, show highways, rodds, and proximity of project to nearest city, village
or hamlet, and to the nearest waterbody, and other prominent features.

5. Provide a base map con@g boundary lines of the project site, sub-catchments, and
contributory watersheds at a scale agreed upon by the municipality and developer. **

6. Provide an analysis of site limitations and development constraints by including such
factors as slope, soil erodibility, depth to bedrock, depth to seasonal high water, soil
percolation, etc., to facilitate evaluation of site suitability for proposed stormwater and
erosion control facilities in relation to the overall development proposal.

7. Provide a statement describing how this project will meet stormwater management
objectives established by the municipality.

8. Provide a general description of the approaches which will be taken to control erosion
and sedimentation and stormwater runoff.

9. Provide a statement indicating when project is to begin and the expected date of
completion.

’x

10. Provide a map and descripiton of all cnfa(cai environmental areas, conservation areas,
wildlife habitats, easements, ctc., to/ ‘be’ protected. (These areas should be marked in
the field.)

11, Provide an analysis of potential lmpacts/k"om the proposed development to natural
resource features on-site and off—su;fsﬁch as streams, lakes, wetlands, water supplies,
coastal estuaries, etc. A dete tion as to whether the proposed development will
affect any designated primar{ or principal aquifer should also be included.

B. EXISTING (PRE-DEVELOPMENT) CONDITIONS

1 Provide map showing topography {contours)under existing conditions. On this same
; map, show drainage patterns, ).ncl‘ﬁdfng ditches, culverts, permanent streams,
@ intermittent/ephemeral streafs or drainages, wetlands, or other waterbodies, and

existing roads. Indicate sizes of existing culverts. Delineate watershed and sub-
watersh;dbﬁundanes on the map.
/ /’/ﬂ
2 Provide a map /sheﬁfng existing land use, open space, public facilities, utility lines,
water su wells on site, and predominant vegctatzon cover types (forested,
d, grassland, cropland, pasture, etc.).

-

3. Obtain soils survey information and, by sub-catchment, provide tabular information
detailing the area in acres that are in each of the Soil Conservation Service (SCS)
-Hydrologic Soil Groups A, B, C or D in Table 10 in Chapter IIl. Soils information

should be obtained by conducting a site-specific soil survey.

Include & north arrow on all maps.

For subdivision mcwpurposcs maps typically have a scale ranging from 1° = 50" to 1* = 200" Map scales in the range of 1*=
= 1"to1" = 40’ are pot yncommon depending on project size and amount of detail required. Maps for stormwater management
planning can adopt any of the above scales: The contour interval for the maps should be two feet or an appropriate interval
sclected on the basis of site conditions and agreed upon by the municipality and developer.



WA

C.

5.

Where applicable, provide 2 map showing designated 100-year flood plain boundaries
in affected drainage basins in the community including any available 100-ycax flood
elevations and floodways. Show w%vm:tsﬁé‘wustream of project and culvert size. Show
existing easements for sto;:zn«dfams, sewers, and other utilities. Show the extent of the
drainage area sg a man-made stormwater drainage network if that network
system is collécting runoff from outside of the natural drainage basin and is discharging

) ~inte-the basin of concern.

Provide hydrologic data describing rainfall characteristics. This should include:

a. Precipitation data for several return periods (i.e., the 1-year, 2-year, 10-year,
and 100-year storms for a 24-hour duration).

b. Provide strca@,chaﬁiféi survey data by sub-catchment showing channel

Wudiug roughness and vegetation.

PROPOSED FUTURE (DEVELOPMENT) CONDITIONS

Provide a map showing by sub-catchment, the copupl€ted project, including lot layout,
approximate location of buildings, streets, other paved surfaces, final contours,
utility lines, water supply wells, individual sewage disposal systems, and location and
types of easements.

Provide tabular information, by sub-catchment, showing the acres of impervious area
created in the proposed development as well as the extent of lawn and areas where the /
land has been made more impervious than pre-development conditions. /

By sub~.catchnienr, show on a ap changes to land surface, including areas of cuts and
fills, changes in vegetative caver types, and final contours. Indicate by sub-catchment,
land-clearing and earth moving start-up and completion dates.

Indicate construction schedul &ﬁéluding estimated completion date(s) and proposed
winter shutdowns. /} '

Describe or identify the methodology used to compare and evaluate pre- with post-
development runoff conditions in terms of volumes, peak rates of runoff, routing, and
hydrographs. (Chapter HII. describes several commonly used hydrologic models for

computing runoff.)

- - Peak discharge rates and total runoff volumes from the project area for

{
Siaes A existing site conditions and post-development conditions for the 2-year and 10-

year, 24 hour storm events should be calculated. The relevant variables used
in this determination, such as curve numbcr and time of concentration should
be included.

® Downstream analysis of the 100-year, 24 hour event, including peak discharge
rates, total runoff volumes and evaluation of impacts o receiving waters
and/or wetlands should be evaluated.

5



Gl

%ww} L % Storage volume and surface area requirements necessary to provide flood
. control for runoff generated during 2-year, 10-year and 100-year, 24 hour
storm events should be calculated. A
. - Discharge provisions for the proposed control measures, including peak
. discharge rates, outlet design, discharge capacity for each stage, outlet channel
design, and a description of the point of discharge should be provided.

is/are capable of withstanding the discharge from the 100-year storm event,

L] Sufficient detail should be provided to show that the stormwater facility(ies)

Describe or identify the methodology used to compare and evaluate pre- with post-
development pollutant loading. Contaminants to be compared include nded
solids, total phosphorus, total nitrogen, and biological oxygen demand. Pollutant
Toading coefficients may be used. (Chapter Il describes several commonly used
models for calculating pollutant loading.)

. Water quality treatment facilities should be designed to control the first 1/2
inch of runoff or runoff from the 1-year, 24 hour storm event, or whichever
is greater,

] The necessary storage volumes should be calculated and the proposed
stormwater measure(s) should be described in detail. The plans should

provide sufficient detail of the water quality control measures to ensure that
N the relevant design criteria will be met.

L] Specific information may include surface area dimensions, depths, inlet
designs, planting specifications for use of aquatic vegetation, percent solids
removal expected, discharge rates and outlet design.

B:  CALCULATIONS

1. State any assumptions used in making the calculations.

2. Provide assumptions and coefficient values used in the hydrologic calculations for
making above comparisons. Evaluate the post-development effect of stormwater runoff
on identified flood plains or designated flood hazard areas in the community.

3 Compare pollutant loading between before and after conditions. Provide
computations. :

I R A NT

oA STORMWATER MANAGEMENT FACILITIES

1. Describe in a parrative and show on a map, by sub-catchment, proposed stormwater
management facilities. A soil profile to at least one foot below the stormwater
management facility should be provided.

4 2, Provide designs of proposed structural stormwater management facilities. Pursuant to
the provisions in Chapter V. for peak flow attennation and water quality management,
indicate which facilities will be used to attennate peak flows, which will be used to
enbance stormwater runoff quality, and which facilities will serve a dual role. Identify

the materials to be used in constructing these facilities.



Calculations for sizing stormwater facilities should be provided.

Provide designs and calculations for siting and sizing such specialized measures and
devices as filter strips, water quality inlets (oil/grit separator) forebays, etc., which will
be used to remove sediment, oil-based products, and other contaminants found in
urban runoff,

Provide an evaluation of the amount of treatment or level of pollutant reduction that
can be expected from the proposed stormwater management facility(ics).
Contaminants to be considered in this evaluation include total suspended solids (TSS),
total phosphorus (P), total nitrogen (N), biological oxygen demand (BOD) and thermal
pollution. Evaluation of the effectiveness of stormwater management practices can be
based on reports on the effectiveness of comparable stormwater facilities on similar
sites. Pollutant loading coefficients for total P, total N and BOD, and models for
making this evaluation are identified and briefly discussed in Chapter I1L

Guidance for evaluating the level of reduction of TSS (and other pollutants attached
thereto) that can be expected from selected stormwater management facilities can be
found in the publication entitled "Methodology for Analysis of Detention Basins for
Control of Urban Runoff Quality”. ! Also, the BMPSOFT model and P8 Urban

* Catchment Model referred to in Table 14 in Chapter VI may be used to calculate the

level of reduction of TSS (and other pollutants) that can be expected from selected
stormwater management facilities.

Provide information on the design provisions that address safety considerations (e.g.,
gentle slopes and benches in ponds) and accommodate maintenance needs (including
access to conduct maintenance operations).

B. . STORMWATER CONVEYANCE SYSTEM

L

Describe in a narrative and map by sub-catchment the stormwater conveyance
(drainage) system. Indicate which segments of the drainage system are open channels
and which segments are piped (culverts). Provide rationale and justification for

installing piped segments.

Provide plan view and cross-sectional designs of stormwater conveyance systems.
Hydrologic calculations for siting and sizing the stormwater conveyance system should
be provided. ' Identify materials to be used.

Provide plans, designs and identify materials to be used for preventing erosion in
channel sections of stormwater conveyance systems. Show how erosion at culvert inlets
and outfalls will be prevented.

C. RECREATIONAL AND/OR LANDSCAPE FEATURES (Opﬁfiﬁai)

1

Describe and illustrate any recreational or hnés&m features which are to be factored
into the stormwater management systegméf enhance the aesthetics of the facility(ies)
and provide multiple use options. .~

On the map prepared unde;;se’t:{ion LC.1., show the location of recreational facilities.

Provide landscaping tches and designs for the stormwater management facilities.



IV.  EROSION AND SEDIMENT CONTROL

A, TEMPORARY EROSION AND SEDIMENT CONTROL FACILITIES
(to be used during land clearing, land grading and the construction phases)

L

2.

6.

‘Describe temporary structural facilities and vegetative measures which will be used to

control erosion and sedimentation.

Provide a map showing, by sub-catchment, the location of temporary vegetative and
structural erosion and sediment control facilities.

Provide dimensional details of proposed erosion and sediment control facilities and
identify the materials that will be used in developing these facilitics. Calculations used

in siting and sizing sediment basins should be provided (see New York Guidelines for
Urban Frosion and Sediment Control).

Identify temporary erosion and sediment control facilities which will be converted to
permanent stormwater management facilities.

Provide an implementation schedule for the staging of temporary erosion and sediment
control facilities.

Provide a maintenance schedule for soil erosion and sediment control facilities,

B. PERMANENT EROSION AND SEDIMENT CONTROL FACILITIES

L

V. MPLEM

Describe permanent structural and vegetative practices which will be used to provide
long-term control of erosion and sedimentation when construction activities are
completed and the project site is restored.

Provide a map showing, by catchment, the location of permanent erosion control
facilities, including both structural and vegetative,

By sub-catchment, promde an mpiementanon schedule for restoring the project site
with permanent erosion and sediment control facilities.

NTATION D ; NAN

A Provide an implementation schedule for staging of all stormwater management facilities,
Describe how this schedule will be coordinated with the staging of erosxan and sediment control
facilities and construction activities,

B. Provide a description of the arrangements- which will be made for ensuring long-term
maintenance of stormwater management and erosion control facilities. Back-up contingency
plans should be provided and described. Those responsible for performing maintenance should
be identified.

ING PLAN IMPLEMENTATI

Signiﬁcant progress has been made in preparing improved development plans that address stormwater and
erosion control concerns. Quite often, however, there is a breakdown between what is called for in the plan and
what is actually delivered during the plan implementation phase. Frequently erosion and sediment controls
during construction tend to fail because they are cither not properly installed or properly maintained. Deposition
of sediment in a strcam, lake, or other receiving waterbody is the end result.



There are two things that a municipality can do to ensure that stormwater management and erosion and
sediment control practices are being properly installed and maintained during the construction phase of the

project:

If the municipality has an inadequate inspection and enforcement staff, it can extract a fee from
the developer(s) to retain staff to do the inspections and provide enforcement.

The municipality also can require the developer(s) to establish a dedicated fund, such as a
surety bond or irrevocable letter of credit. In the event the developer fails to properly install
and maintain required stormwater management and erosion control practices, the municipality
can draw upon the fund to do the necessary work itself or to have it done by another firm. In
such case, the municipality should require an casement for the purpose of entering onto the
property to install, maintain or repair stormwater and erosion control practices.






Source:

APPENDIX G

ltems In An Application For An
Individual Permit For The
Construction Category

The location (including a map) and the nature of the construction
activity;

The total area of the site and the area of the site that is expected
to undergo excavation during the life of the permit;

Proposed measures, including best management practices, to
control poliutants in storm water discharges during construction,
including a brief description of applicable State and local erosion
and sediment control requirements;

Proposed measures to control pollutants in storm water
discharges that will occur after construction operations have
been completed, including a brief description of applicable State
or local erosion and sediment control requirements;

An estimate of the runoff coefficient of the site and the increase
in impervious area after the construction addressed in the permit -
application is completed, the nature of the fill material and
existing data describing the soil or the quality of the discharge;
and '

The name of the receiving water.

Federal Register, November 16, 1990, Section 122.26{c)(1){ii).






Attachment 3 — Sheet SP-1.3 from the Westwood Drawing Set
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Attachment 4 — Tc Calculation Worksheets



Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 1

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Grass
2 Manning's roughness coeff.n 0.24
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.080
6 T=(0.007*(n*L)"®)/(P," 5" hr|  0.13 0.13
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 227
9 Watercourse slope, s ft/ft 0.167
10a Average velocity, Vaeq=16.1 345(5)0‘5 ft/s 6.6
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.01
11b T=L/3600%V ,\eq hr 0.01
Channel Flow Surface Description
12 Cross sectional flow area, a ft>
13 Wetted perimeter, P, ft
14 Hydraulic radius, r=a/P,, ft
15 Channel slope, s ft/ft
16 Manning's roughness coeff., n
17 [v=(1.49%"%5"ym ft/s
18 Flow length, L ft
19 T=L/3600*V hr 0.00
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:| 0.14 hr
8 min
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 2

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Pavement
2 Manning's roughness coeff.n 0.013
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.050
6 T=(0.007*(n*L)"®)/(P," 5" hr|  0.02 0.02
Shallow concentrated flow
7 Surface description Pavement
8 Flow length, L ft 465
9 Watercourse slope, s ft/ft 0.101
10a Average velocity, Vaeq=16.1 345(5)0‘5 ft/s 6.5
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.02
11b T=L/3600%V ,\eq hr 0.02
Channel Flow Surface Description
12 Cross sectional flow area, a ft>
13 Wetted perimeter, P, ft
14 Hydraulic radius, r=a/P,, ft
15 Channel slope, s ft/ft
16 Manning's roughness coeff., n
17 [v=(1.49%"%5"ym ft/s
18 Flow length, L ft
19 T=L/3600*V hr 0.00
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:|| 0.04 hr
2 min

Note: Due to limited data on the stormwater collection system drainage before 2003 improvements, flow was assumed
to be shallow concentrated. The minimum Tc is 0.1 hr according to TR-55. A value of 0.1 hr will be used for model calculations.
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 3

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Grass
2 Manning's roughness coeff.n 0.24
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.030
6 T=(0.007*(n*L)"®)/(P," 5" hrel  0.19 0.19
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 545
9 Watercourse slope, s ft/ft 0.028
10a  |Average velocity, Vpuea=16.1345(s)"” ft/s 2.7
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.06
11b T=L/3600%V ,\eq hr 0.06
Channel Flow Surface Description
12 Cross sectional flow area, a ft>
13 Wetted perimeter, P, ft
14 Hydraulic radius, r=a/P,, ft
15 Channel slope, s ft/ft
16 Manning's roughness coeff., n
17 |V=(1.49% #s")m ft/s
18 Flow length, L ft
19 T=L/3600*V hr 0.00
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:]| 0.25 hr
15 min

Note: Outlet for Drainage Area 3 is located at the catchbasin shown on sheet SP 1.3 of the Subdivision and Site Development for

‘Westwood by Cronin Engineering Feb 9, 2002. Travel time for channel flow from the catch basin is assumed negligible, compared to

sheet and shallow concentrated flow time. Sheet flow for this drainage area will be greater than an order of magnitude larger than

channel flow with a flow length of approximately 200 ft.
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 4

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Wooded
2 Manning's roughness coeff.n 0.50
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.050
6 T=(0.007*(n*L)"®)/(P," 5" hrl 028 0.28
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 276
9 Watercourse slope, s ft/ft 0.145
10a Average velocity, Vaeq=16.1 345(5)0‘5 ft/s 6.1
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.01
11b T=L/3600%V ,\eq hr 0.01
Channel Flow Surface Description| Natural
12 Cross sectional flow area, a ft? 1.49
13 Wetted perimeter, P, ft 4.23
14 Hydraulic radius, r=a/P,, ft 0.35
15 Channel slope, s ft/ft 0.109
16 Manning's roughness coeff., n 0.035
17 [v=(1.49%"%5"ym f/s|  7.00
18 Flow length, L ft 1,195
19 T=L/3600*V hr 0.05 0.05
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:]| 0.34 hr
21 min

Note: Hydraluic radius calculated assuming: average flow of 10.4 cfs from the rational method, 11% channel slope from GIS topography,
channel geometry trapeziodal with 2:1 side slopes and a 2 foot bottom width based on swale detail on EC-7.3 of the Subdivision and Site
Development for Westwood by Cronin Engineering Feb 9, 2002 and channel alignment based on Subdivision and Site Development for
‘Westwood by Cronin Engineering Feb 9, 2002 and site visit conducted by Malcolm Pirnie on April 29, 2008
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 5

Sheet flow (Applicable to T, only) Segment ID 1 2
1 Surface description Wooded
2 Manning's roughness coeff.n 0.50
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.050
6 T=(0.007*(n*L)"®)/(P," 5" hrl 028 0.28
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 480
9 Watercourse slope, s ft/ft 0.229
102 |Average velocity, V,puei=16.1345(s)" fis] 7.7
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.02
11b T=L/3600%V ,\eq hr 0.02
Channel Flow Surface Description CMP
12 Cross sectional flow area, a ft? 1.79
13 Wetted perimeter, P, ft 3.39
14 Hydraulic radius, r=a/P,, ft 0.53
15 Channel slope, s ft/ft 0.010
16 Manning's roughness coeff., n 0.024
17 [v=(1.49%"%5"ym f/s|  4.06
18 Flow length, L ft 568
19 T=L/3600*V hr 0.04 0.04
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:]| 0.34 hr
20 min

Note: Channel hydraulic radius was calculated assuming average flow of 7.3 cfs from the rational method, 1% pipe grade based available
site information, a roughness coeffiecient of 0.024 for corrugated metal pipe and a diameter of 30 inches based on site observations
conducted by Malcolm Pirnie on April 29, 2008.
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 6

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Grass
2 Manning's roughness coeff.n 0.24
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.010
6 T=(0.007*(n*L)"®)/(P," 5" hr| 030 0.30
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 243
9 Watercourse slope, s ft/ft 0.041
10a  |Average velocity, Vpuea=16.1345(s)"” ft/s 3.3
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.02
11b T=L/3600%V ,\eq hr 0.02
Channel Flow Surface Description
12 Cross sectional flow area, a ft>
13 Wetted perimeter, P, ft
14 Hydraulic radius, r=a/P,, ft
15 Channel slope, s ft/ft
16 Manning's roughness coeff., n
17 |V=(1.49% #s")m ft/s
18 Flow length, L ft
19 T=L/3600*V hr 0.00
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:|| 0.32 hr
19 min
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 7

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Wooded
2 Manning's roughness coeff.n 0.50
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.100
6 T=(0.007*(n*L)"®)/(P," 5" hr| 021 0.21
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 1342
9 Watercourse slope, s ft/ft 0.104
10a  |Average velocity, Vpuea=16.1345(s)"” ft/s 5.2
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.07
11b T=L/3600%V ,\eq hr 0.07
Channel Flow Surface Description
12 Cross sectional flow area, a ft>
13 Wetted perimeter, P, ft
14 Hydraulic radius, r=a/P,, ft
15 Channel slope, s ft/ft
16 Manning's roughness coeff., n
17 [v=(1.49%"%5"ym ft/s
18 Flow length, L ft
19 T=L/3600*V hr 0.00
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:| 0.29 hr
17 min
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Time of Concentration (Tc) Calculations - TR-55 Method

Village of Irvington

Pre - 2003 Development
Drainage Area - 8

Sheet flow (Applicable to T, only) Segment ID 1
1 Surface description Wooded
2 Manning's roughness coeff.n 0.50
3 Flow length, L (total L less than 100 ft) ft 100
4 Two-yr 24-hr rainfall, P, in 3.5
5 Land slope, s ft/ft 0.100
6 T=(0.007*(n*L)"®)/(P," 5" hr| 021 0.21
Shallow concentrated flow
7 Surface description Unpaved
8 Flow length, L ft 776
9 Watercourse slope, s ft/ft 0.112
10a  |Average velocity, Vpuea=16.1345(s)"” ft/s 5.4
10b  |Average velocity, V,,,,=20.3282(s)"’ ft/s
11a T=L/3600%V ;paved hr 0.04
11b T=L/3600%V ,\eq hr 0.04
Channel Flow Surface Description| Natural
12 Cross sectional flow area, a ft? 2.16
13 Wetted perimeter, P, ft 5.65
14 Hydraulic radius, r=a/P,, ft 0.38
15 Channel slope, s ft/ft 0.062
16 Manning's roughness coeff., n 0.035
17 [v=(1.49%"%5"ym f/s|  5.59
18 Flow length, L ft 483
19 T=L/3600*V hr 0.02 0.02
20 Watershed or subarea T, or T, (add T, in steps 6, 11, and 19) Totals:|| 0.28 hr
17 min

Note: Channel hydraulic radius was calculated assuming average flow of 12 cfs from the rational method, 6.2% channel slope from GIS
topography, a roughness coeffiecient of 0.035 for a vegetal channel and geometry of a trapeziodal channel with 3:1 side slopes and a 2 foot
bottom width based on site visit observations conducted by Malcolm Pirnie on April 29, 2008.
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Attachment 5 — Routing Model Inputs



Type.... Chn-Circular
Name.... ROUTE 3
File.... I:\0162079\PPK\VOI2.ppw

Page 9.01

Solution to Mannings Open Channel Flow Equation
(Computed values are based on normal depth.)

CIRCULAR CROSS SECTION

Slope

.040000 ft/ft

Mannings n = 0.01300

Invert Elev. = 267.00 ft

Top of Channel = 269.00 ft

Diameter = 2.0000 ft
Elev Depth Flow Vel. Area Top W. Wet.P. Hd Froude
(ft) (ft) (cfs) (ft/sec) (sqg.ft) (ft) (ft) (ft) No.
267.000 00 00 .00 .0000 00 00 .00 0.00
267.040 04 03 2.03 .0150 56 57 .03 2.18
267.080 08 .13 3.20 .0421 78 81 .05 2.43
267.120 12 .32 4.16 .0770 .95 .99 .08 2.58
267.160 16 .59 5.01 L1177 1.09 1.15 L11 2.68
267.200 20 .94 5.78 .1635 1.20 1.29 .14 2.76
267.240 24 1.38 6.48 .2135 1.30 1.41 16 2.82
267.280 28 1.91 7.13 .2673 1.39 1.53 19 2.87
267.320 32 2.51 7.74 .3245 1.47 1.65 .22 2.90
267.360 36 3.20 8.32 .3845 1.54 1.75 .25 2.93
267.400 40 3.96 8.86 .4473 1.60 1.85 .28 2.95
267.440 44 4.80 9.37 .5125 1.66 1.95 .31 2.97
267.480 48 5.71 9.86 .5798 1.71 2.05 .34 2.98
267.520 52 6.70 10.32 .6490 1.75 2.14 .37 2.99
267.560 56 7.75 10.76 L7201 1.80 2.23 40 3.00
267.600 60 8.86 11.18 L7927 1.83 2.32 .43 3.00
267.640 64 10.03 11.58 .8667 1.87 2.41 .46 2.99
267.680 68 11.26 11.96 .9419 1.89 2.49 .50 2.99
267.720 72 12.54 12.32 1.0182 1.92 2.57 .53 2.98
267.760 76 13.87 12.66 1.0955 1.94 2.66 .56 2.97
267.800 80 15.25 12.99 1.1735 1.96 2.74 .60 2.96
267.840 84 16.66 13.30 1.2522 1.97 2.82 .63 2.95
267.880 88 18.11 13.60 1.3314 1.99 2.90 .67 2.93
267.920 92 19.59 13.88 1.4110 1.99 2.98 .71 2.91
267.960 .96 21.09 14.15 1.4908 2.00 3.06 75 2.89
268.000 1.00 22.62 14.40 1.5708 2.00 3.14 79 2.86
268.040 1.04 24.16 14.64 1.6508 2.00 3.22 .83 2.84
268.080 1.08 25.72 14.86 1.7306 1.99 3.30 .87 2.81
268.120 1.12 27.28 15.07 1.8102 1.99 3.38 .91 2.78
268.160 1.16 28.84 15.26 1.8894 1.97 3.46 .96 2.75
268.200 1.20 30.40 15.44 1.9681 1.96 3.54 1.00 2.72
268.240 1.24 31.94 15.61 2.0461 1.94 3.63 1.05 2.68
268.280 1.28 33.47 15.76 2.1234 1.92 3.71 1.11 2.64
268.320 1.32 34.97 15.90 2.1997 1.89 3.79 1.16 2.60
268.360 1.36 36.44 16.02 2.2749 1.87 3.88 1.22 2.56
268.400 1.40 37.88 16.13 2.3489 1.83 3.96 1.28 2.51
268.440 1.44 39.27 16.22 2.4215 1.80 4.05 1.35 2.46
S/N: Bentley Systems, Inc.

Bentley PondPack

(10.00.027.00)

12:43 PM

6/3/2008



Type.... Chn-Circular Page 9.02
Name.... ROUTE 3

File.... I:\0162079\PPK\VOI2.ppw

Solution to Mannings Open Channel Flow Equation
(Computed values are based on normal depth.)

CIRCULAR CROSS SECTION

Slope = .040000 ft/ft

Mannings n = 0.01300

Invert Elev. = 267.00 ft

Top of Channel = 269.00 ft

Diameter = 2.0000 ft
Elev. Depth Flow Vel. Area Top W. Wet.P. Hd Froude
(ft) (ft) (cfs) (ft/sec) (sqg.ft) (ft) (ft) (ft) No.
268.480 1.48 40.61 16.29 2.4926 1.75 4.14 1.42 2.41
268.520 1.52 41.89 16.35 2.5618 1.71 4.24 1.50 2.35
268.560 1.56 43.09 16.39 2.6291 1.66 4.33 1.59 2.29
268.600 1.60 44 .22 16.41 2.6943 1.60 4.43 1.68 2.23
268.640 1.64 45.26 16.42 2.7571 1.54 4.53 1.79 2.16
268.680 1.68 46.20 16.40 2.8171 1.47 4.64 1.92 2.09
268.720 1.72 47.01 16.36 2.8743 1.39 4.75 2.07 2.00
268.760 1.76 47.69 16.29 2.9281 1.30 4.87 2.25 1.91
268.800 1.80 48.22 16.19 2.9781 1.20 5.00 2.48 1.81
268.840 1.84 48.56 16.06 3.0238 1.09 5.14 2.79 1.70
268.876 1.88 48.67 15.90 3.0612 .96 5.28 3.18 1.57
268.880 1.88 48.67 15.88 3.0646 .95 5.29 3.23 1.56
268.920 1.92 48.47 15.64 3.0995 .78 5.48 3.95 1.39
268.960 1.96 47.81 15.29 3.1266 .56 5.72 5.58 1.14
269.000 2.00 45.24 14.40 3.1416 .00 6.28 KA xR A
S/N: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) 12:43 PM 6/3/2008
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Name.... ROUTE 5
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Solution to Mannings Open Channel Flow Equation
(Computed values are based on normal depth.)

TRAPEZOIDAL CROSS SECTION

Slope
Mannings n

Invert Elev.

Top of Channel

Base width

Rt Side slope
Lt Side slope

.038000 ft/ft

0.03500

269.17 ft
274.00 ft
3.00 ft

4.000 horizontal :1 vert.
4.000 horizontal :1 vert.

Elev Depth Flow Vel. Area Top W. Wet.P. Hd Froude
(ft) (ft) (cfs) (ft/sec) (sqg.ft) (ft) (ft) (ft) No.
269.167 00 00 .00 .0000 .00 .00 00 0.00
269.177 01 .01 .38 .0304 3.08 3.08 .01 0.68
269.267 10 .56 1.65 .3400 3.80 3.82 .09 0.97
269.367 20 1.88 2.47 .7601 4.60 4.65 17 1.07
269.467 30 3.92 3.11 1.2599 5.40 5.47 .23 1.13
269.567 40 6.70 3.64 1.8400 6.20 6.30 .30 1.18
269.667 50 10.29 4.12 2.5000 7.00 7.12 .36 1.21
269.767 60 14.74 4.55 3.2400 7.80 7.95 42 1.24
269.867 70 20.10 4.95 4.0601 8.60 8.77 47 1.27
269.967 80 26.44 5.33 4.9599 9.40 9.60 53 1.29
270.067 .90 33.79 5.69 5.9399 10.20 10.42 58 1.31
270.167 1.00 42.23 6.03 7.0000 11.00 11.25 64 1.33
270.267 1.10 51.81 6.36 8.1401 11.80 12.07 69 1.35
270.367 1.20 62.56 6.68 9.3602 12.60 12.90 74 1.37
270.467 1.30 74.56 6.99 10.6598 13.40 13.72 80 1.38
270.567 1.40 87.85 7.30 12.0399 14.20 14.54 85 1.40
270.667 1.50 102.47 7.59 13.5000 15.00 15.37 90 1.41
270.767 1.60 118.49 7.88 15.0401 15.80 16.19 .95 1.42
270.867 1.70 135.94 8.16 16.6602 16.60 17.02 1.00 1.44
270.967 1.80 154.86 8.43 18.3598 17.40 17.84 1.06 1.45
271.067 1.90 175.33 8.71 20.1399 18.20 18.67 1.11 1.46
271.167 2.00 197.37 8.97 22.0000 19.00 19.49 1.16 1.47
271.267 2.10 221.03 9.23 23.9401 19.80 20.32 1.21 1.48
271.367 2.20 246.36 9.49 25.9603 20.60 21.14 1.26 1.49
271.467 2.30 273.39 9.74 28.0597 21.40 21.97 1.31 1.50
271.567 2.40 302.19 9.99 30.2399 22.20 22.79 1.36 1.51
271.667 2.50 332.78 10.24 32.5000 23.00 23.62 1.41 1.52
271.767 2.60 365.22 10.48 34.8402 23.80 24 .44 1.46 1.53
271.867 2.70 399.53 10.72 37.2603 24.60 25.26 1.51 1.54
271.967 2.80 435.76 10.96 39.7597 25.40 26.09 1.57 1.54
272.067 2.90 473.97 11.19 42.3398 26.20 26.91 1.62 1.55
272.167 3.00 514.18 11.43 45.0000 27.00 27.74 1.67 1.56
272.267 3.10 556.44 11.66 47.7402 27.80 28.56 1.72 1.57
272.367 3.20 600.79 11.88 50.5604 28.60 29.39 1.77 1.58
272.467 3.30 647.25 12.11 53.4596 29.40 30.21 1.82 1.58
S/N: Bentley Systems, Inc.
Bentley PondPack (10.00.027.00) 12:43 PM 6/3/2008



Type.... Chn-Trapz.
Name.... ROUTE 5
File.... I:\0162079\PPK\VOI2.ppw

Page 9.05

Solution to Mannings Open Channel Flow Equation
(Computed values are based on normal depth.)

TRAPEZOIDAL CROSS SECTION

Slope

Mannings n =
Invert Elev.

Top of Channel

Base width

.038000 ft/ft

0.03500

269.17 ft
274.00 ft
3.00 ft

Rt Side slope = 4.000 horizontal :1 vert.
Lt Side slope = 4.000 horizontal :1 vert.

Elev. Depth Flow Vel. Area Top W. Wet.P Hd Froude
(ft) (ft) (cfs) (ft/sec) (sqg.ft) (ft) (ft) (ft) No.
272.567 3.40 695.89 12.33 56.4398 30.20 31.04 1.87 1.59
272.667 3.50 746.74 12.55 59.5000 31.00 31.86 1.92 1.60
272.767 3.60 799.83 12.77 62.6402 31.80 32.69 1.97 1.60
272.867 3.70 855.20 12.99 65.8604 32.60 33.51 2.02 1.61
272.967 3.80 912.87 13.20 69.1596 33.40 34.34 2.07 1.62
273.067 3.90 972.92 13.41 72.5398 34.20 35.16 2.12 1.62
273.167 4.00 1035.37 13.62 76.0000 35.00 35.98 2.17 1.63
273.267 4.10 1100.25 13.83 79.5402 35.80 36.81 2.22 1.64
273.367 4.20 1167.59 14.04 83.1605 36.60 37.63 2.27 1.64
273.467 4.30 1237.43 14.25 86.8595 37.40 38.46 2.32 1.65
273.567 4.40 1309.82 14.45 90.6398 38.20 39.28 2.37 1.65
273.667 4.50 1384.79 14.65 94.5000 39.00 40.11 2.42 1.66
273.767 4.60 1462.38 14.86 98.4403 39.80 40.93 2.47 1.67
273.867 4.70 1542.62 15.06 102.4605 40.60 41.76 2.52 1.67
273.967 4.80 1625.51 15.25 106.5595 41.40 42.58 2.57 1.68
274.000 4.83 1653.77 15.32 107.9449 41.67 42.86 2.59 1.68
S/N: Bentley Systems, Inc.

Bentley PondPack

(10.00.027.00)

12:43 PM

6/3/2008



Attachment 6 — SMP Characteristic Model Inputs



Type.... Vol: Elev-Area Page 14.01
Name.... POND 1

File.... I:\0162079\PPK\VOI2.ppw
Elevation Planimeter Area Al+A2+sqgr (A1*A2) Volume Volume Sum
(ft) (sg.in) (acres) (acres) (ac—-ft) (ac-ft)
269.17 —=-=== 0662 .0000 000 000
270.00 —-=-=-- 0662 .1987 055 055
270.00 —-==-—-- 0706 .2052 000 055
271.00  —==-- 0750 .2184 073 128
272.00  ————- 0794 .2316 077 205
273.00 —-=-=--- 0838 .2448 082 287
274.00  —--=--- 0926 .2645 088 375

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sq.rt.(Areal*Area?2))
where: EL1, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for ELl, EL2, respectively
Volume = Incremental volume between EL1 and EL2
S/N: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) 12:46 PM

6/3/2008



Type.... Outlet Input Data Page 15.01
Name.... Pond 1 Outlet
File.... I:\0162079\PPK\VOI2.ppw
REQUESTED POND WS ELEVATIONS:
Min. Elev.= 269.17 ft
Increment = .10 ft
Max. Elev.= 274.00 ft
Ak hkh kA hkhkhkhkhkhhkkhkhkhAhkhkhkhkhkhhkhhkrhkhkkhkhkhkhkhkkhhkrhhkhhhxhkhkkx*x
OUTLET CONNECTIVITY
khkhkh kA hkhkhkhkhhkkhkhkhAhhkkhkhkhkhhkhhkrhhkkhkhkhrhkhkkhhkrhhkhhhhkhkxx
-—--> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed
Structure No. Outfall E1l, ft E2, ft
Weir-XY Points WO —-——=> (610] 269.167 274.000
Culvert-Circular (o10] —-——=> TW 260.000 274.000
TW SETUP, DS Channel
S/N: Bentley Systems, Inc.
Bentley PondPack (10.00.027.00) 12:44 PM 6/3/2008



Type.... Outlet Input Data Page 15.02
Name.... Pond 1 Outlet

File.... I:\0162079\PPK\VOI2.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = W0
Structure Type = Weir-XY Points
# of Openings = 1

WEIR X-Y GROUND POINTS

X, ft Elev, ft
.00 274.00
12.00 270.00
14.00 270.00
14.00 269.17
15.75 269.17
15.75 270.00
17.75 270.00
29.75 274.00
Lowest Elev. = 269.17 ft
Weir Coeff. = 2.640000
Weir TW effects (Use adjustment equation)
S/N: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) 12:44 PM 6/3/2008



Type.... Outlet Input Data
Name.... Pond 1 Outlet
File.... I:\0162079\PPK\VOI2.ppw

Page 15.03

OUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

co
Culvert-Circular

No. Barrels = 1

Barrel Diameter = 3.0000 ft

Upstream Invert = 260.00 ft

Dnstream Invert = 250.00 ft

Horiz. Length 100.00 ft

Barrel Length = 100.50 ft

Barrel Slope = .10000 ft/ft

OUTLET CONTROL DATA...

Mannings n = .0130

Ke = .5000 (forward entrance loss)
Kb = .007228 (per ft of full flow)
Kr = .5000 (reverse entrance loss)
HW Convergence = .001 +/- ft

INLET CONTROL DATA...

Equation form = 1

Inlet Control K = .0098

Inlet Control M = 2.0000

Inlet Control c = .03980

Inlet Control Y = .6700

Tl ratio (HW/D) = 1.110

T2 ratio (HW/D) = 1.257

Slope Factor = -.500

Use unsubmerged inlet control Form 1 equ.
submerged inlet control Form 1 equ.

Use

below Tl elev.
above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at Tl & T2...

At Tl Elev = 263.33 ft ---> Flow = 42.85 cfs
At T2 Elev = 263.77 ft ---> Flow = 48.97 cfs
Structure ID = TW
Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..

Maximum Iterations= 30

Min. TW tolerance = .01 ft

Max. TW tolerance = .01 ft

Min. HW tolerance = .01 ft

Max. HW tolerance = .01 ft

Min. Q tolerance = .10 cfs

Max. Q tolerance = .10 cfs
S/N: Bentley Systems, Inc.
Bentley PondPack (10.00.027.00) 12:44 PM 6/3/2008



Type.... Vol: Elev-Area Page 14.02
Name.... POND 2

File.... I:\0162079\PPK\VOI2.ppw
Elevation Planimeter Area Al+A2+sqgr (A1*A2) Volume Volume Sum
(ft) (sg.in) (acres) (acres) (ac—-ft) (ac-ft)
298.90 —--—--- 0037 .0000 000 000
300.00 —-==-- 0765 .0970 036 036
302.00 —-=-=-- 2382 L4495 300 335
304.00 —-=-=--- 5411 1.1382 759 1.094

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + sq.rt. (Areal*Area?))
where: EL1, EL2 = Lower and upper elevations of the increment
Areal,Area?2 = Areas computed for ELl, EL2, respectively
Volume = Incremental volume between EL1 and EL2
S/N: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) 12:47 PM

6/3/2008



Type.... Outlet Input Data Page 15.12

Name.... Pond 2 Outlet

File.... I:\0162079\PPK\VOI2.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 298.90 ft
Increment = .10 ft
Max. Elev.= 304.00 ft

Ak hkhkhk kA hkhk A hkhkrhkdkhhhkhkhkAhhkhkhkhkrhkdkhkhhkhkhkdhkhkkkhxkkxk

OUTLET CONNECTIVITY

Ak hkkhkhk Ak kA hkhkrhkdkhhhkhkhkAhkhkrkhkhkrhkhkhkhhkhkhkdhkhkkkkhxkk*xk

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall E1l, ft E2, ft

Culvert-Circular (e10] -———> TW 298.900 304.000
TW SETUP, DS Channel

S/N:
Bentley PondPack (10.00.027.00) 12:45 PM

Bentley Systems, Inc.
6/3/2008



Type.... Outlet Input Data
Name.... Pond 2 Outlet
File.... I:\0162079\PPK\VOI2.ppw

Page 15.13

OUTLET STRUCTURE INPUT DATA

Structure ID =
Structure Type =

CcO
Culvert-C

ircular

No. Barrels =
Barrel Diameter =
Upstream Invert =
Dnstream Invert

Horiz. Length =
Barrel Length
Barrel Slope

OUTLET CONTROL DATA...

Mannings n
Ke =
Kb =
Kr =
HW Convergence

.0240
.5000
.024635
.5000
.001

INLET CONTROL DATA...

Equation form =
Inlet Control K
Inlet Control M
Inlet Control c
Y
)
)

Inlet Control
Tl ratio (HW/D
T2 ratio (HW/D
Slope Factor

1
.0078
2.0000
.03790
.6900
.000
1.271
-.500

Use unsubmerged inlet control Form 1 equ.
Use submerged inlet control Form 1 equ.

ft
ft
ft
ft
ft
ft/ft

(forward entrance loss)
(per ft of full flow)
(reverse entrance loss)
+/- ft

below Tl elev.
above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at Tl & T2...

At Tl Elev = 298.90 ft ---> Flow = 42.85 cfs
At T2 Elev = 302.71 ft ---> Flow = 48.97 cfs
S/N: Bentley Systems, Inc.
Bentley PondPack (10.00.027.00) 12:45 PM 6/3/2008



Type.... Outlet Input Data Page 15.14
Name.... Pond 2 Outlet
File.... I:\0162079\PPK\VOI2.ppw
OUTLET STRUCTURE INPUT DATA
Structure ID = TW
Structure Type = TW SETUP, DS Channel
FREE OUTFALL CONDITIONS SPECIFIED
CONVERGENCE TOLERANCES. ..
Maximum Iterations= 40
Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min. Q tolerance = .00 cfs
Max. Q tolerance = .00 cfs
S/N: Bentley Systems, Inc.

Bentley PondPack (10.00.027.00) 12:45 PM

6/3/2008





