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1.0 Project Description

The subject property is located along Route 202 in the Town of Yorktown,
Westchester County, New York (See Figure 1.1 Location Map and Figure 1.2 Vicinity
Map). The project site is comprised of one tax parcel with an overall parcel size of 100
acres. The tax parcel designation is Section 26.17 Block 1 Lot 1. The property is
currently Zoned R1-160 Single Family Residential. It is proposed to change the zoning
to C-3 Commercial Zone. The zone can accommodate most commercial retail uses as
well as office space. It is expected that the future development of the parcel after the
zone change would be mainly retail/office use. The property is currently undeveloped.
The property is bordered by Sylvan Glen Town Preserve to the north and west,
residential properties to the east, and commercial properties to the south and along
route 202.

The property is mostly forested with areas of local wetlands and watercourses.
There is a NYS DEC designated wetland A-11 at the southwest corner of the property.
The topography slopes upward from south to north with most of the slopes being
moderate to steep. Surface runoff is conveyed overland or through the watercourses. A
portion of the property is tributary to the NYS DEC wetland to the west, but the majority
sheds to the east to a culvert which conveys the runoff to the Hunterbrook a NYS DEC
classified steam. The stream eventually discharges to the Croton Reservoir to the
south.

The proposal to change the existing zoning from residential to commercial will
open up development of the site to similar uses which front on the same roadway. For
purposes of demonstration of development possibilities a Preliminary Site Plan has
been prepared for which this Preliminary Stormwater Management Report was
generated. This Plan shows two independent retail sites with possible building layouts
to attract a variety of retail and office uses, while minimizing impacts. The Site Plan
shows a single access point on route 202 which divides into individual access for the
two sites. The Plan also shows a right-of-way for the Bear Mountain Parkway Extension.
This right-of-way is Master Planned as part of the Inter-Municipal Sustainable
Development Study to eventually connect the two existing segments of BMP. The
remaining lands north of the right-of-way are proposed to be dedicated as Open Space.
This Open Space is approximately 52 acres and abuts a Town Park known as Sylvan
Glen. This preliminary proposal shows a potential disturbance of 27.83 acres. A general
construction sequence has been provided in Appendix D.

As with any project of this magnitude a comprehensive Stormwater Management
Plan would be prepared. The Plan would address water quality issues as well as flood
impacts adjoining and downstream from the project. Green infrastructure and standard
treatment practices would be incorporated into the project to reduce water quality
impacts. Stormwater control features would be included to attenuate large storm events
by temporarily storing surface runoff. Additionally, to further mitigate the impacts of the
development of this project it is proposed to provide a stormwater management plan
which will have a regional benefit. Specifically, the project would provide additional flood
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attenuation which will help to alleviate a downstream flooding condition. The
Stormwater Management Plan would be prepared in accordance with the State and
local standards. This report as stated is a preliminary plan to manage stormwater.

The following Report and Plans included in Appendix L describe, in detail, the
design and implementation of the Stormwater Management Plan.

2.0 Stormwater Requlatory Requirements

2.1 Stormwater Impacts

Urban stormwater impacts relate to significant changes to stormwater quantity
and quality as a result of land development. “Urban Development has a profound
influence on the quality of New York’s waters.”! This proposed development will
change the runoff characteristics of this site altering the quantity and quality of the
surface stormwater. The impacts of this must be mitigated by managing the stormwater
prior to discharge. This would be accomplished by the capture and treatment of surface
runoff prior to discharge.

Development of a site alters the hydrology therefore changing the characteristics
of the surface and groundwater discharge of runoff. Changing the surface conditions
alters a site’s natural ability to store, treat, or infiltrate runoff. The change also allows for
the discharge of potentially damaging pollutants and sediments to adjoining water
bodies. This can occur during the construction phase, and long-term after development.
During the construction phase, graded, destabilized, areas are subject to erosion which
can cause the displacement of sediment. After development, changes in the surface
conditions, such as impervious surfaces, roofs and pavement, or lawn surfaces can
generate pollutants which would be collected and discharged through runoff. Some of
the pollutants of concern are: Total Suspended Solids (TSS); Biological Oxygen
Demand (BOD); Total Phosphorus (TP); and Total Nitrogen (TN), as well as oil or
grease, and chloride.

The most common sources of these pollutants from developed sites are
atmospheric deposition, fertilizers, pesticides, and leaked discharges from vehicle.
These pollutants would collect on these impervious surfaces and quickly wash off during
even the smallest storm event.

In the planning and design of the development, stormwater will be managed to
minimize potential impacts. A Stormwater Management and Pollution Prevention Plan
will be prepared. This Plan will deal with all aspects of the stormwater management
programs such as identifying potential pollutant sources, design of temporary and
permanent features, implementation, and maintenance.

' New York State Stormwater Management Design Manual, August 2010, Page 2-1.
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2.2 Requlatory Obligation

2.2.1 USEPA/NYSDEC

The Federal Government's Clean Water Act (CWA), Section 402 states
“Stormwater discharges from certain construction activities are unlawful unless they are
authorized by a National Pollutant Discharge Elimination System (“NPDES”) permit or
by a state permit program.” New York State is a NPDES delegated State. The
necessary permitting is administered through the State Pollutant Discharge Elimination
System (SPDES) under the General Permit, GP-0-10-001, for Stormwater Discharges
from Construction Activity. The Permit requires that any development meeting the
disturbance thresholds listed in Tables 1 and 2 of Appendix B of the General Permit
must prepare a SWPPP. Activities listed in Table 1 require preparation of only an
Erosion and Sediment Control Plan. Those listed in Table 2 would additionally require
post-construction stormwater management practices. This project does require an
E&SC and a SWPPP.

This project requires filing a Notice of Intent under the New York State
Department of Environmental Conservation General Permit 0-10-001. This project has
a disturbance which is more than one acre. It is located in an Enhanced Phosphorous
Watershed (EPW). Therefore this project requires the preparation of a full Stormwater
Pollution Prevention Plan and must comply with the enhanced phosphorous criteria in
the NYS DEC SMDM.

The Plan identifies the potential sources of pollution, and a design prepared and
implemented to reduce pollutant loadings. This project will be required to prepare the
following to be in compliance:

. Notice of Intent registered with the NYS DEC;

. MS4 SWPPP Acceptance Form signed by an authorized representative of the

Municipality;
. Prepare an Erosion and Sediment Control Plan;
. Design and implement a stormwater quality treatment system to capture and

treat the stormwater runoff volume generated by the one-year rainfall event, in
order to meet enhances phosphorous treatment standards.

. Design and implement a stormwater management system to capture and
attenuate all storm events up to the 100-year storm.
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2.2.2 Local Municipality

In addition, this project requires approval under Chapter 248, Stormwater
Management and Erosion and Sediment Control, of the Town of Yorktown Code. The
Code requires compliance with the NYS DEC GP-0-10-001

2.2.3 NYC DEP

This site is located within the limits of the New York City Watershed. This project
is required, therefore, to comply with Chapter 18 of the “Rules and Regulations for the
Protection from Contamination, Degradation, and Pollution of the New York City Water
Supply and its Sources.”

The technical standards providing guidance in the preparation of the E&SC and
SWPPP are the latest revisions of the following:

. “New York Standards & Specifications for Erosion and Sediment Control”
(NYSSESC) published by the Empire State Chapter of the Soil and Water
Conservation Society; and;

. “New York State Stormwater Management Design Manual” prepared by the
Center of Watershed Protection, for the NYS DEC;

. Town of Yorktown — Town Code Chapter 248 Stormwater Management and
Erosion and Sediment Control;

. NYC DEP Watershed — Chapter 18 of Title 15 of the Rules of the City of New
York — Rules and Regulations for the Protection from Contamination,
Degradation and Pollution of the New York City Water Supply and Sources.

3.0 Reducing Pollutant Impacts

3.1 Sources of Impact

For this project, the potential for contamination of stormwater occurs both during
construction and after the completion of development. The goal to achieve reduced
impacts involves containment and treatment of the various pollutants.

Each phase will require temporary sediment and erosion control measures. The
greatest source of pollutants during these phases is the potential of soil erosion. The
nature of the construction plan is to have exposed soils which can erode and potentially
discharge to sensitive areas. During construction, existing vegetation is removed
exposing soils. Also, stockpiling of soils takes place. These conditions if not stabilized,
are subject to erosion during rainfall events and wind conditions. Sediment discharged
to a wetland can destroy vegetation and habitat affecting the function of the wetland.
This degradation potential can be irreversible and eliminate its function in the

Page 4 of 27



State Land Corp.

ecosystem. Increases in turbidity to open water bodies such as streams, ponds, etc.,
are an additional environmental impact.

The implementation of proper erosion control measures and sediment
containment along with a planned construction sequence can minimize or eliminate
these potential impacts. The selection and implementation of erosion and sediment
practices are described in a later section of this Report.

The post-development state of this project not only will yield a potential for
sediment discharges or Total Suspended Solids (TSS), but also other pollutants which
can impact the adjacent water bodies. The contaminants of highest concern are Total
Phosphorus (TP), Total Nitrogen (TN), and Biochemical Oxygen Demand (BOD).
Modification of the surface conditions of the site, specifically increasing the impervious
nature of the ground cover, increases the concentration and potential discharge of these
pollutants. The development of the site reduces native vegetative cover, and therefore
affects the land’s natural ability to store, treat or infiltrate runoff. This includes
impervious surfaces, such as roads, buildings, and also landscaped areas, specifically
lawns. These increases in imperviousness allow for greater concentrations or pollutants
to collect and be carried off by runoff. Some of the pollutants are deposited by
atmospheric conditions. However, other sources are applied or discharged to the
surface of the site. The landscape areas are subject to fertilizers, weed control, and
pesticide products. This too is a large potential for pollutants which if discharged
untreated could have long term impacts. A full listing of the potential pollutants which
can be considered in stormwater can be found in Table 2.1 of the New York State
Stormwater Management Design Manual (NYS SMDM).

The concentrations are collected in stormwater runoff and rapidly discharge to
the adjacent water bodies if not treated properly. The pollutants are collected and
conveyed during the initial part of the storm event or the 90% rainfall. This is 90% of the
average annual stormwater runoff volume. For this part of the State it is equivalent to
approximately 1.2 inches. This is also commonly referred to as the “first flush.” The
requirement of the NYSDEC SPDES General Permit GP-0-10-001 requires that this
volume of runoff is to be collected and treated by the means described in the NYS
SMDM. The method to be used is the unified stormwater sizing criteria in which a water
quality volume is determined and a practice is selected which best fits the criteria
provided. This is described further in Section 6.0.

Further treatment is required to enhance the phosphorus removal since this
project is located within the NYC Croton Reservoir East of Hudson which is a
phosphorus enhanced watershed. As stated earlier, in order to comply with the NYS
DEC Enhanced Phosphorus Removal Standards, the WQv to be treated to be the one-
year, 24-hour storm.
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3.2 Stormwater Management During Construction

The Erosion and Sediment Control plan will be implemented during all phases of
construction until the completion of the project. This will minimize or eliminate the
potential short-term adverse impacts which may occur during construction. After
completion, the erosion and sediment control will become a maintenance plan to insure
that permanent erosion and sediment controls continue to function and prevent the
transport of sediments.

The Erosion and Sediment Control plan includes the Sequence of Construction
and designed measures to be installed, operated and maintained during all aspects of
construction. The appropriate measures were selected and detailed in plan for
implementation by the site contractor. The main objective of the plan is to prevent
erosion from occurring by stabilization of the construction site where possible.
Sediment controls are to be used as a containment system to allow the removal of
sediment from runoff to the greatest extent possible before leaving the work site.
Control methods and standards utilized are provided in the NYSSESC.

Potential sources of destabilization of the site have been determined so that
proper measures will be used. The locations and methods designed for erosion and
sediment control measures change as the construction sequence progresses. The
priority is to stabilize disturbed areas subject to erosion and use containment and / or
filtering practices where sediment may concentrate. Some of the practices and
methods that will be used for this project are:

e Minimization of open disturbance by use of stabilizers such as seed, mulch,
and erosion blankets, stone, etc. Areas not subject to construction traffic for
extended periods will be temporarily stabilized.

e The work areas will be contained. Down grade perimeters will be lined with
barriers such as silt fence, diversions, berms, etc.

e Where possible, clean stormwater will be diverted away or around the work
site to reduce the amount of runoff requiring treatment.

e Sediment traps will be constructed where heavy concentrations of runoff may
accumulate.

Dust control measures will be maintained on-site such as water trucks.

e Runoff will be prevented from gaining erosive velocities on long slopes. This
can be achieved with seed and mulch, erosion control blankets, curb dams
and multiple rows of silt fence.

e Existing drainage structures will be protected from sediment-laden runoff.

» Regular weekly inspections and reports (see Appendix J for Report Form) to
be filed with the Operator and Town.

Additional methods of practices may be employed dependent on the situation.
The NYSSESC consists of NYS DEC accepted and recommended practices. The
design requirements of temporary and permanent erosion and sediment control
practices of this Manual have been followed.
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Prior to completion of the project, all permanent structural features will be
cleaned, restored, and re-vegetated as necessary. The erosion and sediment control
phase of the project is complete when all work is done and all areas are stabilized. The
post-construction Stormwater Management Inspection and Maintenance Agreement
(Schedule “B” in Appendix K) will describe the long term inspection schedule, periodic
maintenance requirements, and the responsible party.

3.3 Stormwater Management Post-Construction

The post-construction design of the project must be included in the Stormwater
Pollution Prevention and Stormwater Management Plans to minimize or eliminate
potential long-term adverse impacts which might be caused by surface runoff from the
site. This will deal with the management of the stormwater upon completion and
operation of the site. The plan will be an analysis of all potential impacts due to
stormwater and the means of protecting adjoining water bodies.

The management plan begins with conceptual designs of the collection and
conveyance system and the proposed treatment practices. The treatment practices are
subject to different parameters and must be designed to best fit the site including green
infrastructure planning. Some of the limitations that may be encountered include soil
types and properties, depth to groundwater or bedrock, distance to structures, and
maintenance. A list of acceptable practices can be found in Chapters 3, 5, and 10 of
the NYS Stormwater Design Manual (SMDM). Chapter 3 states “The Practices on this
list are selected based on the following criteria:

1. Can capture and treat the full water quality volume (WQV)
2. Are capable of 80% TSS removal and 40% TP removal

Sl Have acceptable longevity in the field

4, Have a pre-treatment mechanism.”

Green Infrastructure Practices include:

I Preservation of Natural Resources
Il Reduction of Impervious Cover
. Runoff Reduction Techniques

The five broad groups of standard stormwater management practices are:

l. Stormwater Ponds

. Stormwater Wetlands
. Infiltration Practices

V. Filtering Practices

V. Open-channel Practices

These practices “are presumed to meet water quality requirements set forth in
this manual if designed in accordance with the sizing criteria presented in Chapter 4 and
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constructed in accordance with the performance criteria in Chapter 6."? This however is
modified with the fact that the project must meet the enhanced phosphorus criteria in
Chapter 10.

Green Infrastructure — Runoff Reduction

Chapter 3 of the NYS DEC introduces a planning process for site development
which has “increased emphasis on a holistic approach” to urban stormwater runoff
management. This is to be done by reducing pollutant-laden runoff by the use of green
infrastructure which promotes replication of pre-development hydrology. This is done
by designing selected practices which will allow for infiltration, ground water recharge,
reuse, recycling and evaporation/evapotranspiration of surface runoff Water Quality
Volumes from developed areas.

The implementation of this planning process is defined in a five step approach as
follows:

1. Preservation of features and reduction of impervious surfaces.

2. Determination of the project’'s Water Quality Volume.

3 Incorporating green infrastructure and standard stormwater management
practices that provide a Runoff Reduction Volume Capacity.

4. Use of standard stormwater management practices to treat Water Quality
Volume not addressed by green infrastructure.
S. Design of storage facility for volume and peak rate volumes.

This methodology is provided in more detail in Chapter 3 of the SMDM as well as
the Flow Chart at the end of Chapter 3 (see Figure 3.1).

This process is required for new and redevelopment projects. Chapter 4 Section
4.3 requires the calculation of Runoff Reduction Volume (RRv) and that 100% of post-
development Water Quality Volume should be treated on-site using green infrastructure
or standard SMP’s. If this goal cannot be met, at a minimum, a specific reduction
factor(s) based on the hydrologic soil group (HSG) can be applied but justification must
be provided as to why the pre-construction condition cannot be met.

Enhanced Phosphorus Removal Standards

The enhanced phosphorus standards were developed for projects located in
phosphorus limited watersheds in order to meet water quality objectives for these
watersheds. Enhanced phosphorus removal is required. This will require the
implementation of the criteria in Chapter 10 of SMDM where additional performance
standards must be implemented. In these standards, the WQv is computed to be the
entire one-year 24-hour design storm for the post-development watershed. The one-
year storm volume is determined using the SCS Method. The developed volume

*Pg. 3-7 NYS Stormwater Management Design Manual, August 2010.
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becomes the basis for treating the WQv as per Chapter 4 of the SMDM including the
five steps that apply to runoff reduction.

The design will meet enhanced phosphorous removal standards for achieving
water quality standards. The guidelines and practices used in selecting and the sizing
analyses are found in Chapters 5, 6 and 10 of the NYS DEC Stormwater Management
Design Manual August 2010.

After the preliminary selection of treatment practices, the water quality volume
size will be determined.

The treatment methods could be a single practice or a combination of practices.
The previously described controlling factors will initially eliminate some treatment
methods. The remaining practices will be selected based on feasible locations,
functionability, maintenance factors, and cost. An additional factor is to try and select
practices which will not only provide an environmental benefit, but also aesthetic value.

4.0 Site Characteristics

4.1 Soils

On-site soils were classified by using the USDA Natural Resources Conservation
Service (NRCS) Websoil survey for Westchester County, NY, see Figure 4.1 — Soil
Map.

The predominant soil types for this project are Charlton and Woodbridge Paxton.
These soils are moderately to well-drained soils and are subject to seasonal
groundwater. The Hydrologic classification of these soils range from “HSG” A to C. The
erosion hazard level for this soil is slight to moderate. This soil's properties are essential
in the design and proper construction management of the site. The following is the list
of soils on the site. Independent soil tests were performed for a previous project. The
results are located in the Appendix E of this Report.

4.2 Hydrology

Currently, the surface runoff pattern is in a southerly direction which divides into
two water sheds. Approximately 25 acres of the property currently sheds to the west
towards the NYS DEC wetland. The remainder of the site which is part of a 162 acre
watershed sheds to the east where it passes through a culvert under route 202 and into
the Hunterbrook. Eventually, both watersheds meet downstream from the point chosen
as the design point. Surface water and groundwater seeps discharge as overland flow
while discharge from pocket wetlands, are conveyed via perennial or intermittent
watercourses.

Under the proposed condition, it would be proposed to maintain to the greatest
extent possible the hydrology of the site. The intent is to maintain and enhance the main
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channel through the site. Further, all other conveyed flows whose existing pattern would
be interrupted by the development would be intercepted before reaching the impervious
areas of the development and redirected to the current point of discharge. The surface
runoff generated by the impervious areas of the project will be collected by a series of
methods including water quality treatment practices and structural practices eventually
discharging to subsurface practices. Once in these subsurface structures if soil
conditions allow infiltration will occur or storage and controlled discharge to the outfall
point prior to crossing under Route 202. Overall the surface runoff pattern will not be
significantly altered. The ultimate goal is to reduce downstream impacts reducing
pollutant loads and flooding. For the purpose of the analysis, the east watershed is the
subject of analysis since the development will discharge to that area. Ultimately, the
two subareas discharge to the Hunterbrook which terminates at the new Croton
Reservoir.

In an effort to mitigate downstream flooding, this project provides for the chance
to create regional stormwater management opportunities. Two locations in the upper
part of the watershed have been shown as possible stormwater management areas.
These two areas provide an opportunity to create a modified version of a pocket
wetland. By taking advantage of the topography, an earthen berm can be created
which will provide for temporary storage of surface runoff during large storm events.
The earthen berms as shown are five feet in height with a natural stone weir which will
allow existing base flows to continue and will also provide controlled release of larger
stored storms. The earthen berm will be vegetated and will eventually become part of
the natural landscape; and could also become part of the trail system. This will be done
with minimal disturbance and will provide natural ponding areas that will also provide
discharge. These two areas provide significant additional storage above that provided
for by proposed development reducing downstream peak flow by up to 30%.

5.0 Hydrologic Analysis

The method used to compute project runoff was the Soil Conservation Service
TR-55. The basis for the analysis was the Type lll, 24-hour storm, for the 1 year, 2
year, 10 year, 25 year, and 100-year storm event. The rainfall depth for the respective
storm events are 3.1, 3.5, 5.0, 6.0, and 7.5. The runoff coefficient “CN” and Time of
Concentration for existing and post-development conditions were computed using
Standard TR-55 criteria.

5.1 Pre-Development Condition

A hydrologic analysis has been prepared for the watershed under existing
conditions as described in Section 4.2. This was done specifically detailing the
hydrologic conditions of each of the three subareas for comparison of peak discharges
at the design points. The analysis includes routing through the existing stormwater
basin. The contributing watersheds are shown on Figure 5.1 Pre-Development
Watershed Map.
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The Drainage Basin sizes, curve numbers and travel times used in the analysis
are summarized in the Table below:

Pre-DeveIogment Conditions Watershed Analysis Variables

Drainage Basin \ Area T Curve Number Travel Time, TC
| (acres) CN | (hrs)
Subarea HB# 11 4 162 \ 64 \ 0.272

5.2 Post-DeveIopment Condition

A hydrologic analysis has been prepared for the watershed under the proposed
condition described in Section 4.2. This was done specifically detailing the hydrology
of each of the three subareas for comparison to the existing peak discharges at the
design point. This analysis will reflect the changes in surface conditions as well as the
redirection of additional areas to the stormwater basin. Collected surface runoff will be
routed through the stormwater management facilities. The contributing watersheds are
shown on Figure 5.2 Post-Development Watershed Map.

The hydrologic analysis assumes that full soil restoration as required in Chapter
5 (Table 5.3) of SMDM will be implemented. The areas of soil restoration will be shown
on the E&SC Plan if required (See Section 8.0).

The Drainage Basin sizes, curve numbers and travel times used in the analysis
are summarized in the Table below:

Post—Develogment Conditions Watershed Analysis Variables

Drainage Basin ' Area T Curve Number T Travel Time, Tc
9 \ (acres) '| CN \ (hrs)
pPST-HB#11 | 11160 [ - S— 0439
~ pST-HB#11a ~16.00 79 | 0576
“psT-HB#Mb | 1900 T 61 L 0247
~ SLC-East Site T 570 | 93 025
SLC West Site__| 9.92 | 96 | 0.25

6.0 Unified Stormwater Sizing Criteria

6.1 Methodolody

To satisfy the requirements of the NYS DEC General Permit and the Town of
Yorktown a combination of Green Infrastructure Techniques and standard practices
have been selected. These practices meet attenuation as well as stormwater quality
goals. The guidelines and practices used in selecting and the sizing analyses are found
in Chapters 4, 5, and 6 of the NYS DEC Stormwater Management Design Manual.
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6.2 Water Quality Volume (WQyv)

The Treatment volumes are determined as prescribed by the standard methods
as outlined in the NYS DEC SMDM. This Water Quality Volume WQv requirement is
normally based on the 90% rainfall event. This equates to 90% of the average rainfall
for the specific region. However, for this project the treatment volumes exceed that
requirement by treating the 1-year storm event. This site is located in the Croton
Watershed which is an enhanced phosphorous basin. This requires implementation of
the enhanced phosphorus standards for the capture and treatment of the runoff from the
1-year, 24-hour rainfall event, which represents the water quality volume.

The 1-year, 24-hour runoff volume required to be captured and treated has been
further defined as the runoff volume from the contributing drainage areas for the
proposed project. The volume proposed to be captured will be that volume generated by
a 1-year, 24-hour storm or greater. With the design provided, this entire volume will be
captured and retained for an extended period of 24-hours for pollutants to settle out of
the contained runoff. Excess stormwater above the water quality volume will be diverted
to subsurface storage for the larger storm events. The volumes to be treated have been
calculated as shown in the following table.

Water Quality Volume

WQv WQv
based on WQv based | Total WQv Credit Storm
Drainage X on 1-year Runoff WQv provided
A 90% . ) 4 Year
rea Rainfall Rainfall Reduction Credit by Treated
Event Event Volume Standard
Practices
. 4.25
Project 2.00 ac-ft 7.67 ac-ft 9.98 ac-ft | 2.31 ac-ft 1yr
Site St

These volumes meet the requirements of the NYS DEC, Town of Yorktown, and
the NYC DEP for the limitation of phosphorous export.

As can be seen by the results of the Water Quality Treatment provided, there is a
credit available in the volumes provided for. This was determined by a combination of
runoff reduction practices, and standard practices mainly infiltration.

6.3 Runoff Reduction (RRv)

Green infrastructure design as part of the planning process enables the reduction
These practices in turn reduce the requirements of water

of runoff from a project.

quality treatment and flood protection. The selection of green infrastructure practices is
developed using a five-step process detailed in Section 3 of the SMDM. A flow chart of
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this process is included as Figure 3.1 of this Report. Design of the practices can be
found in Appendix H of this Report. The selection and justification of green practices
can be found in Appendix G of this Report which would be followed at the design phase
of this project.

The Runoff Reduction planning process was implemented for this project. The
Preliminary Stormwater Management Planning and Practice Selection Worksheet can
be found in Appendix H.  The Runoff Reduction Practices implemented for this project
include the following:

- Conservation of Natural Areas (52 Acres)
- Green Infrastructure — Bio-retention
- Standard Practices — Infiltration

The combination of these practices provided for the original water quality volume
for the watershed from 7.67 ac-ft and an additional amount of 6.5 ac-ft. This is
summarized in Section 6.3. The requirement for runoff reduction has been met for this
project.

6.4 Stream Channel Protection Volume Requirements (CPv)

This requirement is for the protection of stream channels from receiving erosive
velocities. This goal is accomplished by providing 24-hour extended detention of the
one-year, 24-hour storm event that remains after runoff reduction is applied to the
project. Trout waters may be exempted to only provide 12-hour detention. It is also not
required if the discharge is to a pipe or hardened channel. The detention time is
measured by the center of mass method or plug flow calculation method. Further
criteria for the application of the Cpv can be found in Section 4.4 of the SMDM.

6.5 Overbank Flood Control (Qp)

The purpose of this sizing criteria for overbank flood control is to avoid an
increase in the frequency and magnitude of out-of-bank flooding that may be the result
of development. These are flow events where channel capacity is exceeded and spill
over to flood plains. To meet the criteria the proposed stormwater management system
for the project must attenuate the 10-year, 24-hour storm event to pre-development
peak discharge rate. Detailed criteria can be found in Section 4.5 of the SMDM.

6.6 Extreme Flood Control Criteria (Qf)

The purpose of the extreme flood analysis is to prevent flood damage from large
storm events by maintaining predevelopment 100-year flood plain boundaries and
protecting the integrity of stormwater management practices. The basis of the analysis
is to maintain pre-development peak rates of runoff for the 100-year, 24-hour storm
event with proper stormwater management. Detailed criteria can be found in Section 4.6
of the SMDM.
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A summary of peak discharge rates at each design point for the pre and post-
developed storm events analyzed for each drainage basin is summarized in the tables

below:

Design Point 1:

Post-
Storm Event Pre-Developed Developed Net'Change of Percent
Peak Flow Peak Flow
(year) Peak Flow Change
(cfs) (cfs)
(cfs)
1 ~ 43.13 91,55 ~ -11.58 - 2T%
10 166.71 114.89 -51.82 | -30%
25 24584 | 169.39 -76.45 -30%
100 374.32 259.39 -114.93 -30%

As can be seen by the results, peak discharge rates have decreased for all

scenarios.

Summary of Flood Storage Volumes

Subsurface Stormwater Management System #1 (SSMS #1):

Storm Peak Inflow | Peak Outflow \S/t;iﬂ?ﬁ’ee Maximum Water
Event (cfs) (cfs) Ac-ft Surface Elevation (ft)
1 20.75 1.27 0.82 347.13
10 34.52 1.83 1.52 348.50
25 41.70 2.08 1.89 349.40
100 52.43 2.23 2.03 350.00

Subsurface Stormwater Management System #2 (SSMS #2):

Storm Peak Inflow | Peak Outflow Storage Maximum Water
Volume :
Event (cfs) (cfs) Ac-ft Surface Elevation (ft)
1 10.91 0.52 0.423 349.84
10 18.94 0.70 0.83 351.12
25 23.14 0.79 1.05 351.88
100 29.41 0.91 1.26 353.00
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Pocket Wetland / Pond #1 (PW #1):

Storm Peak Inflow | Peak Outflow \S/’gilrjﬁ: Maximum Water
Event (cfs) (cfs) Ac-ft Surface Elevation (ft)
1 6.72 0.31 0.29 532.66
10 19.63 3.39 0.98 533.84
25 27.36 6.14 1.35 534.35
100 39.56 10.91 1.93 534.97
Pocket Wetland / Pond #2 (PW #2):
Storm Peak Inflow | Peak Outflow Storage Maximum Water
Volume )
Event (cfs) (cfs) Ac-ft Surface Elevation (ft)
1 8.32 0.07 0.24 562.49
10 27.97 0.53 0.937 563.11
25 40.05 0.90 1.43 563.39
100 59.37 1.55 2.22 563.73

7.0 Stormwater Management Practices Selection, Justification and Design

The stormwater management practices selection process detailed in Chapters 3
and 7 of the NYS Stormwater Management Design Manual was followed to help select
the practices chosen. These Chapters provide a series of matrices which allows logical
selection of treatment practices based on several factors. The factors are as follows:

NP N

Land Use —rural;

Physical Feasibility — location, slope, drainage area, groundwater table;
Watershed / Regional Factors — near Croton Reservoir;

Stormwater Management Capability — can meet all requirements;
Community and Environmental Factors — meets all requirements.

The selection of the treatment practice was based on evaluating the site to
determine what would best fit the conditions providing maximum benefits. The goal was
to select practices which would meet treatment and attenuation standards and minimize
the disturbance footprint. The selection of Stormwater Practices was based on the
surface and subsurface conditions of the site. In addition, the site design concept is to
create a natural and environmentally sensitive setting. The well-drained soils made it
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very conducive to the use of infilirators and the recharge of surface water which
provided high value treatment.

Infiltration — Underground Infiltration Systems (I-4) NYS DEC SMDM:
Stormwater Infiltration Practices capture and temporarily store stormwater. The
stormwater is then infiltrated into the existing soil strata over an extended period of time
allowing recharge into the groundwater. For this project, if soil conditions are suitable,
captured stormwater will be infiltrated and provide the recharge of the WQv from the
specific drainage area. The WQv will be fully-retained and infiltrate into the existing
soils. This is a preferred method of the treatment of the WQv which in this case is the
one-year storm.

Maintenance

Required Provided

This Erosion and Sediment Control Plan
includes separate locations for temporary
sediment traps which do not coincide with the
practice locations.

Infiltration practice shall never serve
as a temporary sediment trap
during construction.

An observation well shall be
installed in every practice and shall
have lockable cap.

The subsurface stormwater management
system will have access manholes.

Direct access shall be provided to
the practice for maintenance and
rehabilitation.

Direct access and observation will be served by
a manhole cover.

See Routing Calculations in Appendix F and H for sizing calculations.

Bioretention (F-5) NYSDEC SMDM:

A Water Quality Volume was determined for each of the treatment areas and
discharged into the associated bioretention basin. The Stormwater Management
Practice selected is a Bioretention (F-5) as described in the NYS DEC SMDM. This
design is a combination of an extended detention and peat/sand filter bed for the
treatment of water. The basin is supplemented with plantings and biended into the
landscape features of the project. The Bioretention Basin will be located at the lowest
possible hydraulic location to intercept and treat runoff mainly from the roofs of the new
building and parking areas. As described in earlier sections of this report, the required
Water Quality Volume has been exceeded in the design. The Water Quality Volumes
are summarized in Section 6.2. A typical cross section of the proposed Bioretention can
be found in the Report, Appendix H.
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The Bioretention System is designed to initially intercept stormwater in a forebay
or water quality inlet, or grass filter strip, to dissipate velocity, and encourage the
dropping out of sediments and debris. To properly provide pretreatment, the criteria set
forth in the SMDM must be met and shall be sized to contain 25% of the WQv. The
water quality volume is treated by providing extended detention to temporarily store the
WQv and pass it through a filter bed of top soil, a peat/sand mix. Filtered runoff is then
collected in an underdrain system and discharged to the subsurface stormwater
management system (SSMS). Partial exfiltration into the surrounding soils may also
occur. The inlet is designed to bypass larger flows (volumes greater than the WQv) to
the SSMS. This will provide the necessary storage for channel and flood protection.

Stormwater Wetlands - Modified Pocket Wetland: (Regional Stormwater
Management)

In an effort to provide much needed regional stormwater management beyond
that to be provided for this project, two areas have been selected which can facilitate
this. Two areas in the upper part of the watershed identified based on topographical
features, can be utilized to create in-line management of surface runoff. These areas
are contained in a natural drain where water currently accumulates in small local
wetlands. The concept is to construct a berm reaching across the lower reach of the
drain. The disturbance would be limited to this berm. A natural stone weir would
control outflow from this area which will store larger storm events. This will provide
attenuation of peak flows therefore reducing downstream impacts due to flooding.
Further, the soils beyond the pockets of wetlands are very well drained soils which will
also allow for some infiltration which will reduce pollutants transported downstream.
The base flows will continue to flow as it does naturally. The berm will be vegetated
and will eventually blend into the natural surroundings.

In General:
. Controls should be inspected periodically for the first few months after

construction and on a semi-annual basis thereafter. They should also be
inspected after major storm events (greater than 0.5 inches).

. All stormwater controls shall be inspected and cleaned of any debris or
sediment.

. Any erosion shall be repaired and stabilized with seeding and mulch or
stone.

Please note that additional notes regarding maintenance activities are contained
on the project Construction Drawings and should be adhered to during and after
construction.

The selection and justification of green practices can be found in Appendix G of
this Report. The design of the practices can be found in Appendix H of this Report.
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8.0 Erosion and Sediment Control

Erosion and sediment control practices will be selected and designed in
accordance with the NYSSESC. The practices used for these types of projects are
described below. Standard details and specifications are included in Appendix | as well
as on the Construction Plans. Initial locations of each practice are shown on the Plans
as construction progresses it may become necessary to repair, replace or relocate
these practices as conditions warrant.

Stabilized Construction Entrance:

This has been specified for the entrance of the driveway. The installation will
occur at the beginning of the project as described in the Suggested Construction
Sequence. [t will be maintained so as to prevent the tracking of sediment off-site.

Silt / Sediment Fence and Haybales:

Silt fence and haybales have been specified to control and contain sediment from
leaving areas under disturbance to undisturbed areas. The fence shall be installed as
best as possible following the contours and will be spaced in accordance with the
NYSSESC. The fence will be inspected daily, repaired, and sediment removed as
necessary.

Soil Stockpile:

Areas are provided for temporary stockpiling of delivered soil material for the
construction. These areas will be contained with sediment fence to prevent the
movement of sediment. The stockpiles, if not active for more than seven (7) days, will
be seeded and mulched. The stockpile areas were placed to best suit the proposed
construction activity. The stockpile will be installed as described in the Construction
Sequence.

Temporary and Permanent Vegetative Cover:

This stabilization measure may be temporary and in other cases permanent
vegetative cover is used. The vegetative cover specifications are based on the
NYSSESC Manual. On the Constructions Plans are notes, locations, and specifications
as to the vegetative cover requirements. In the notes, there are specific situations and
time constraints related to stabilization of disturbed areas. The specifications give seed
and fertilizer mixes as well as placement. Any disturbed area expected to remain
exposed for more than seven (7) days shall receive temporary vegetative cover.

Storm Drain Inlet Protection:

The inlet protection is specified to provide a permeable barrier around drainage
inlets to reduce sediment content in runoff before entering the storm drain system.
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Erosion Blankets:

Erosion blankets and seeding shall be used for the stabilization of slopes 3:1 or
greater or as otherwise specified. The blankets shall be installed as per the Plans and
Details, and the manufacturer’s specifications. They shall be stapled or staked in place
as per the manufacturer's specifications. The blankets may be installed at locations
other than those shown on the Plans as directed by the Town Engineer, Project
Engineer, or other persons inspecting the site under the direction of the aforementioned.

Soil Restoration:

Soil restoration is a required practice for construction projects where soil
compaction occurs to soils which will be permanently vegetated. This compaction is
typically a result of heavy vehicle traffic, cutting or filling, and areas which may receive
heavy surcharges. This becomes more pronounced in soils with greater fines content
specifically when wet. These actions can change soil properties which affect its ability
to drain or absorb surface water and will also affect the survivability of vegetation. In
order to maintain the integrity of the stormwater management plan these areas must
receive soil restoration. See Figure 8.1 taken from the NYSSMDM for requirements.

This project has soils which fall in the hydrologic soil group HSG “C.” Therefore,
for instances when dealing with this soil group, soil restorations are required for the
development areas subject to permanent vegetation. Soil restoration can be done by
tilling or aerating the soil to a depth of 12-inches. In heavy traffic areas, 3-inches of
compost shall be placed over the compacted areas prior to the tilling. After the
restoration, a 3/8” metal bar should be able to be hand pushed into the soil. Areas within
the drip-line of trees should not be tilled.

Temporary Sediment Traps:

The Sediment Traps will be placed in strategic locations. The locations are the
point of concentration of runoff and therefore the logical place to collect sediment.
Within the Erosion Control Notes and Construction Sequence, there are specific
requirements for the installation and maintenance during construction.  Upon
stabilization of the site, the sediment will be removed and the permanent stormwater
basin can be constructed as detailed. The size of the sediment basin as per the
NYSSESC Manual is based on 3600 cubic feet per acre of drainage area.

Rock Outlet Protection:

Rock outlet protection is specified at discharge points of pipes and channels to
reduce depth, velocity, and the energy of water to avoid downstream erosion. Specific
usage for this project is discharge at the inlet and outlet points of the stormwater basin.
The sizing criteria used is from the NYSSESC Manual.
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Water Bars:

Water bars shall be used for diversion of surface runoff to limit the accumulation
of erosive velocities of water. The water bars shall be installed as per the Plans and
Details. The water bars may be installed at locations other than those shown on the
Plans as directed by the Town Engineer, Project Engineer, or other persons inspecting
the site under the direction of the aforementioned.

Other Controls:

Waste Disposal:

Solid, sanitary and toxic waste must be disposed of in a proper manner in
accordance with applicable local, state and federal regulations. It is prohibited to burn,
bury or pour out onto ground or into the storm sewers any solvents, paints, stains,
gasoline, diesel fuel, used motor oil, hydraulic fluid, anti-freeze, cement curing
compounds, or other toxic or hazardous wastes. The Contractor shall be responsible
for disposal of all waste off site.

Concrete Truck Washout:

Wash out of cement trucks should occur in a designated diked area where the
washings can be collected and disposed of properly when they harden.

Dust Control:

Generation of dust shall be minimized by limiting the extent of exposed soils and
re-establishing vegetative cover in these areas as soon as possible. Additional and/or
temporary methods to minimize dust may include wetting, muiching, spray adhesives,
stone covering and wind barriers.

Stabilization:

The Contractor shall initiate stabilization measures as soon as practicable in
portions of the site where construction activities have temporarily or permanently
ceased, but in no case more than seven (7) days after the construction activity in that
portion of the site has temporarily or permanently ceased. This requirement does not
apply in the following instance:

Where the initiation of stabilization measures by the 7" day after construction
activity temporarily or permanently ceased is precluded by snow cover or frozen
ground conditions, stabilization measures shall be initiated as soon as
practicable.
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All areas not designated as buildings, roads, driveways, parking lots, walks, or
aprons shall be established as lawn or vegetative areas. Permanent planting and
vegetation shall be provided per approved the landscaping plan.

9.0 Construction Sequence

A key objective of the SWPPP is to reduce erosion and sedimentation potentials
for the project. As a means to accomplish this, a suggested construction sequence was
developed to assist the developer with incorporating, into the project, various controls
designed to reduce such potentials. The sequence considers the performance of
development activities in a phased approach, in conjunction with the installation,
construction and monitoring of erosion and sedimentation control devices prior to and
during construction.

Appendix D contains the project specific Suggested Construction Sequence.
Essentially, the sequence has been broken down into various activities designed to
ensure that certain erosion/sedimentation controls are in place, prior to and during
construction, in recognition of site development.

Prior to any construction activities, the Owner, Engineer and any Contactors to
perform land-disturbing activities shall meet to review this SWPPP to insure a thorough
understanding of its contents and overall intent. Certifications to this effect shall be
signed by the Owner and Contractor. Certifications are provided on the Construction
Plans and in Appendix C.

The Responsible Party during and after Construction is as follows:

Mr. Charles Monaco
State Land Corp.
3967 Provost Avenue
Bronx, NY 10466
914-774-9542

10.0 Inspection and Reporting

Unless notified by the NYSDEC, the Owner or Operator shall have a qualified
inspector conduct site inspections in accordance with the Permit requirements; for a site
with on-going soil disturbance activities, a qualified inspector shall conduct a site
inspection at least once every seven (7) calendar days. If a project has received prior
written approval by the NYSDEC for the disturbance of greater than five (5) acres of
soils at any one time, the inspection frequency shall be increased to a minimum of two
(2) per seven (7) calendar day period separated by two (2) calendar days for as long as
the five (5) acre threshold is exceeded. The qualified inspector, as defined in SPEDES
General Permit guidelines, shall prepare an inspection report subsequent to each and
every inspection. At a minimum, the inspection report shall include and/or address the
following:
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10.

11.

Date and time of inspection.
Name and title of person(s) performing inspection.

A description of the weather and soil conditions (e.g. dry, wet, saturated)
at the time of inspection.

A description of the condition of the runoff at all points of discharge from
the construction site. This shall include identification of any discharges of
sediment from the construction site. Include discharges from conveyance
systems (i.e. pipes, culverts, ditches, etc.) and overland flow.

A description of the condition of all natural surface waterbodies located
within, or immediately, adjacent to, the property boundaries of the
construction site which receive runoff from disturbed areas. This shall
include identification of any discharges of sediment to the surface
waterbody.

Identification of all erosion and sediment control practices that need repair
or maintenance.

Identification of all erosion and sediment control practice that were not
installed properly or are not functioning as designed and need to be
reinstalled or replaced.

Description and sketch of areas that are disturbed at the time of the
inspection and areas that have been stabilized (temporary and/or final)
since the last inspection.

Current phase of construction of all post-construction stormwater
management practices and identification of all construction that is not in
conformance with the SWPPP and technical standards.

Corrective action(s) that must be taken to install, repair, replace or
maintain erosion and sediment control practices; and to correct
deficiencies identified with the construction of the post-construction
stormwater management practices.

Digital photographs, with date stamp, that clearly show the condition of all
practices that have been identified as needing correction actions. The
qualified inspector shall also take digital photographs, with date stamp,
that clearly show the condition of the practice(s) after the corrective action
has been completed.
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Within one business day of the completion of an inspection, the qualified
inspector shall notify the Owner or Operator and appropriate Contractor (or
Subcontractor) of any corrective actions that need to be taken. The Contractor (or
Subcontractor) shall begin implementing the corrective action within one business day
of this notification and shall complete the corrective actions in a reasonable time frame.
All inspection reports shall be signed by the qualified inspector. A sample inspection
report is included in Appendix J.

The Owner or Operator shall maintain a record of all inspection reports in a site
log book until all disturbed areas have achieved final stabilization and the N.O.T. has
been submitted to the DEC. The site log book shall be maintained on site and be made
available to the permitting authority upon request.

Prior to filing of the Notice of Termination or the end of permit term, the Owner or
Operator shall have the qualified professional perform a final site inspection. The
qualified professional shall be provided with a certified final asbuilt survey. The survey
shall locate and provide detailed information for the permanent stormwater facilities.
The information provided shall include and not be limited to the following: rim and invert
elevations of all structures, outlets, weirs, etc.; pipe material and sizes; basin
dimensions, elevations and topography; and any other pertinent information specific to
the stormwater practice constructed.

Upon final review of the asbuilt survey and completed site improvements, the
qualified professional shall certify that the site has undergone final stabilization using
either vegetative or structural stabilization methods and that all temporary erosion and
sediment controls (such as silt fencing) not needed for long-term erosion control have
been removed.

The qualified professional shall then complete the Notice of Termination (NOT) to
be signed by the Owner. The NOT with the required supporting documentation shall be
submitted to the MS4 for signature of approval which will then be forwarded to the NYS
DEC.

11.0 Installation and Maintenance of Stormwater Management Practices

11.1 During Construction

The Contractor shall be responsible for the installation and maintenance of all
temporary erosion control measures. The Contractor shall also be responsible for the
installation of permanent control measures. The Operator shall be responsible for the
maintenance of all permanent control measures.

All temporary erosion control measures installed on the project site shall be
observed and maintained to ensure that they are operating as intended as follows:
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1 Temporary measures will be inspected by the trained Contractor daily.
Any necessary repairs, replacements, or upgrades will be made
immediately.

2. Accumulated sediments will be removed as required to keep the
measures functional. In the case of silt fencing and haybales (if

applicable), remove deposits where accumulations reach half the height of
the fence or bale. In the case of sediment basins, remove deposits
whenever their capacity has been reduced by fifty percent (50%) from the
design capacity.

3. All erosion of the silt fence will be repaired immediately with compacted
backfill materials.

4. Disturbed areas, stockpile areas, 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 or downstream.

5: 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.

6. Locations where vehicles enter or exit the site shall be inspected for
evidence of off-site sediment tracking.

7. The permanent storm drainage system shall be inspected and cleaned of
all sediment prior to completion of project.

11.2 After Construction

The long-term operation and maintenance of the stormwater management
system will be the responsibility of the Owner. A legally binding document will be
signed detailing the responsible parties and required actions.

A sample of the Stormwater Management Inspection and Maintenance
Agreement is included, as Schedule “B” in Appendix K.

The following is the proposed Inspection and Maintenance Schedule:

Control to be Inspection Maintenance Maintenance
Inspected Frequency Threshold Criteria Procedure

3"+ accumulated Remove debris and

Drain Inlets Quarterly sediment sediment annually.
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Swales and . Debris and leaves | Remove Fjebris and
Channels Semi-Annually and sediment
Sediment at 5% semi-annually
Subsurface Bi-annually BIEbris ::g ISEVES Remove debris and
Infiltration Sediment at 5% sediment
Remove
accumulated
Bioretention Quarterly Ponding for more sediment and
than 48 hours debris; weed and
replace plants and
mulch as needed.
Porous Pavement Quarterly Paving does not Clean area of debris
dewater between and sediment;
storms vacuum sweep
area.

Recommended Maintenance Access:

Pre-Treatment Chamber

Access through manhole cover. Pump down permanent water volume. Vacuum

sediment.

Subsurface Infiltration

Access through manhole cover. Vacuum sediment and debris.

Drain Inlets:

Access through grate structure and remove debris and sediment with hand tools

or vacuum truck.

In General:

. Controls should be inspected periodically for the first few months after
construction and on a semi-annual basis thereafter. They should also be

inspected after major storm events (greater than 0.5 inches).

. All stormwater controls shall be inspected and cleaned of any debris or
sediment.

. Any erosion shall be repaired and stabilized with seeding and mulch or
stone.
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. Maintenance and access shall comply with all local, State and Federal
safety codes and guidelines.

Please note that additional notes regarding maintenance activities are contained
on the project Construction Drawings and should be adhered to during and after
construction.

12.0 Owner / Contractor Responsibilities

12.1 Owner / Operator Certification Statement

The Owner/Operator of the project for the purpose of this Permit (see Appendix
A). The Owner must sign a copy of the Owner's Certification Statement before
construction commences (see Appendix C).

12.2 Contractor Certification Statement

The Owner is responsible for ensuring all Contractors and Subcontractors
associated with site work construction activities identified within this SWPPP agree to
implement applicable provisions of the SWPPP and sign a copy of the Contractor
Certification Statement (see Appendix C) before construction commences.

In addition, the Owner/Operator is responsible to make sure that all Contractors
and Subcontractors shall identify at least one person representing the Company at the
site will be responsible for implementation of the SWPPP. This person will be known as
the Trained Contractor and will have the required 4-hour Certification. This Certification
is available through the NYS DEC. The listing of courses can be found at the NYS DEC
Website.

12.3 Retention of Records

The Owner shall retain a copy of the most current SWPPP at the construction
site from the date construction is initiated at the site until the date of construction at the
site is completed and the N.O.T. has been filed.

Once work is completed, the Owner shall submit to the NYSDEC a Notice of
Termination (see Appendix A).

The Owner shall retain copies of the N.O.I, N.O.T., Acknowledgement Letter,
MS4 SWPPP Acceptance Form, SWPPP and all reports required by the General Permit
for a period of five (5) years from the date that the site achieves final stabilization unless
the NYSDEC specifies another time period in writing.
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13.0 Conclusion

The Preliminary Stormwater Management Plan has been established for this
project in accordance with the requirements of NYS DEC GP-0-10-001and the Town
Code of Yorktown. This plan will effectively control stormwater generated by this project
during and after construction. The management of the stormwater is based on
controlling increases in peak runoff as well as water quality. The design of the water
quality component not only will treat runoff due to the project, but also provide additional
benefit. The project will also create the possibility to provide the reduction of peak
runoff downstream, specifically at Old Crompond Road and the Hill Pond corridor.
Overall it would improve the existing conditions.

The final design of the project will detail the proposed practices and will establish
the method with which they will be constructed. The detail will include layout, grading,
plantings, outlet structures, and any other component as required for the design based
on the Erosion and Sediment Control established in this Report. These will be part of
the project Construction Drawings. The Sequence of Construction and required
maintenance will also be set forth as part of the final construction plan. The full
Construction Plan shall be considered part of the Stormwater Management Plan or
Stormwater Pollution Prevention Plan.

The effectiveness of the stormwater practices selected in design will be insured
by implementing a maintenance plan. The maintenance plan details specific activities,
safeguards and provisions to be monitored and performed by specified frequencies. By
adhering to the maintenance plan, optimum performance of the stormwater practices
can be expected.

Based on the results of the analysis and recommended maintenance practices
for the collection and treatment system, the proposed stormwater control designs will
provide maximum control efficiency, high effectiveness for removal of poliutants of
concern, and the best attainable post-development pollutant loading scenario.

In conclusion, the Stormwater Management Plan will not create negative
downstream impacts as a result of this project.

Joseph C. Riina, P.E

March 12, 2012
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Type of Soil Disturbance

New York State Stormwater Management Design Manual

Chapter 5

Table 5.3 Soil Restoration Requirements

Soil Restoration Requirement

Comments/Examples

No soil disturbance

Restoration not permitted

Preservation of Natural Features

Minimal soil disturbance | Restoration not required Clearing and grubbing
Qeasip el opail,is TS0ASB E0ICRD Protect area from any ongoin,
stripped only - no change | apply 6 inches | Aerate* and apply 6 L i B
in grade of topsoil inches of topsoil ’

HSG A &B HSGC&D

Aerate and :
Areas of cut or fill . Apply full Soil

apply 6 inches RS ft g; ation **

of topsoil

Heavy traffic areas on site
(especially in a zone 5-25
feet around buildings but
not within a 5 foot
perimeter around
foundation walls)

Apply full Soil Restoration (de-
compaction and compost
enhancement)

Areas where Runoff
Reduction and/or
Infiltration practices are
applicd

Restoration not required, but may be
applied to enhance the reduction
specified for appropriate practices.

Keep construction equipment from
crossing these areas. To protect
newly installed practice from any
ongoing construction activities
construct a single phase operation
fence area

Redevelopment projects

Soil Restoration is required on
redevelopment projects in arcas
where existing impervious area will
be converted to pervious arca.

mini-subsoiler.

August 2010

** Per “Deep Ripping and De-compaction, DEC 2008”.

*Acration includes the use of machines such as tractor-drawn implements with coulters making a narrow
slit in the soil, a roller with many spikes making indentations in the soil, or prongs which function like a

5-22

Town Of Yorktown
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State Land Corp.

APPENDIX A

List of Required Approvals and Applications:

Town of Yorktown Site Plan Approval
Town of Yorktown Building Permit

New York State Department of Environmental Conservation
General Permit GP-0-10-001 “Notice of Intent”

New York State Department of Environmental Conservation
SWPPP MS4 Acceptance Form

New York State Department of Environmental Conservation
“Notice of Termination”

New York City Department of Environmental Protection
Stormwater Pollution Plan Approval
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APPENDIX B

Regulatory Ordinances:

NYS DEC General Permit No. GP-0-10-001
Local Ordinance

NYC DEP
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PREFACE

Pursuant to Section 402 of the Clean Water Act (“CWA?”), stormwater discharges from
certain construction activities are unlawful unless they are authorized by a National
Pollutant Discharge Elimination System (“NPDES”) permit or by a state permit program. New
York’s State Pollutant Discharge Elimination System (“SPDES”) is a NPDES-approved
program with permits issued in accordance with the Environmental Conservation Law (“ECL”).

This general permit (“permit”) is issued pursuant to Article 17, Titles 7, 8 and Article 70
of the ECL. An owner or operator may obtain coverage under this permit by submitting a Notice
of Intent ("NOI") to the Department. Copies of this permit and the NOI for New York are available
by calling (518) 402-8109 or at any New York State Department of Environmental Conservation
(“the Department”) regional office (see Appendix G).They are also available on the Department’s
website at:
http://www.dec.ny.gov/

An owner or operator of a construction activity that is eligible for coverage under this
permit must obtain coverage prior to the commencement of construction activity. Activities that fit
the definition of “construction activity”, as defined under 40 CFR 122.26(b)(14)(x), (15)(i), and
(15)(ii), constitute construction of a point source and therefore, pursuant to Article 17-0505 of the
ECL, the owner or operator must have coverage under a SPDES permit prior to commencing
construction activity. They cannot wait until there is an actual discharge from the construction site
to obtain permit coverage.

*Note: The italicized words/phrases within this permit are defined in Appendix A.
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Part 1. PERMIT COVERAGE AND LIMITATIONS

A. Permit Application - This permit authorizes stormwater discharges to surface waters
of the State from the following construction activities identified within 40 CFR Parts
122.26(b)(14)(x), 122.26(b)(15)(i) and 122.26(b)(15)(ii), provided all of the eligibility
provisions of this permit are met:

1.

Construction activities involving soil disturbances of one (1) or more acres;
including disturbances of less than one acre that are part of a larger common
plan of development or sale that will ultimately disturb one or more acres of
land; excluding routine maintenance activity that is performed to maintain the
original line and grade, hydraulic capacity or original purpose of a facility;

Construction activities involving soil disturbances of less than one (1) acre
where the Department has determined that a SPDES permit is required for
stormwater discharges based on the potential for contribution to a violation of a
water quality standard or for significant contribution of pollutants to surface
waters of the State.

Construction activities located in the watershed(s) identified in Appendix D that
involve soil disturbances between five thousand (5000) square feet and one (1)
acre of land.

B. Maintaining Water Quality - It shall be a violation of this permit and the ECL for any
discharge to either cause or 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, such as:

1.

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

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

There shall be no residue from oil and floating substances, nor visible oil film,
nor globules of grease.

C. Eligibility Under This General Permit

1.

This permit may authorize all discharges of stormwater from construction
activity to surface waters of the State and groundwaters except for ineligible
discharges identified under subparagraph D. of this Part.

Except for non-stormwater discharges explicitly listed in the next paragraph,
this permit only authorizes stormwater discharges from construction activities.



(Part L. C)

gl

Notwithstanding paragraphs C.1 and C.2 above, the following non-stormwater
discharges may be authorized by this permit: discharges from fire fighting
activities; fire hydrant flushings; waters to which cleansers or other components
have not been added that are used to wash vehicles or control dust in accordance
with the SWPPP, 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; uncontaminated
groundwater or spring water; uncontaminated discharges from construction site
de-watering operations; and foundation or footing drains where flows are not
contaminated with process materials such as solvents. For those entities
required to obtain coverage under this permit, and who discharge as noted in
this paragraph, and with the exception of flows from fire fighting activities,
these discharges must be identified in the SWPPP. Under all circumstances, the
owner or operator must still comply with water quality standards in Part [.B.

D. Activities Which Are Ineligible for Coverage Under This General Permit - All of

the following are not authorized by this permit:

Il.

Discharges after construction activities have been completed and the site has
undergone final stabilization;

Discharges that are mixed with sources of non-stormwater other than those
expressly authorized under subsection C.3. of this Part and identified in the
SWPPP required by this permit;

Discharges that are required to obtain an individual SPDES permit or another
SPDES general permit pursuant to Part VII, subparagraph K of this permit;

Discharges from construction activities that adversely affect a listed, or
proposed to be listed, endangered or threatened species, or its critical habitat;

Discharges which either cause or contribute to a violation of water quality
standards adopted pursuant to the ECL and its accompanying regulations;

Construction activities for residential, commercial and institutional projects
that:

a. are tributary to waters of the state classified as AA or AA-s; and



(Part 1. D. 6)

b. disturb one or more acres of land with no existing impervious cover and
where the Soil Slope Phase is identified as an E or F on the USDA Soil
Survey for the County in which the disturbance will occur.

7. Construction activities for linear transportation projects and linear utility

projects that:
a. are tributary to waters of the state classified as AA or AA-s; and

b. disturb two or more acres of land with no existing impervious cover and
where the Soil Slope Phase is identified as an E or F on the USDA Soil
Survey for the County in which the disturbance will occur.

Construction activities that adversely affect a property that is listed or is eligible
for listing on the State or National Register of Historic Places (Note: includes
Archeological sites), unless there are written agreements in place with the NYS
Office of Parks, Recreation and Historic Preservation (OPRHP) or other
governmental agencies to mitigate the effects, or there are local land use
approvals evidencing the same.

Part II. OBTAINING PERMIT COVERAGE

A. Notice of Intent (NOI) Submittal

1.

An owner or operator of a construction activity that is not subject to the
requirements of a regulated, traditional land use control MS4 must first develop
a SWPPP in accordance with all applicable requirements of this permit and then
submit a completed NOI form to the address below in order to be authorized to
discharge under this permit. The NOI form shall be one which is associated
with this permit, signed in accordance with Part VII.H. of this permit.

NOTICE OF INTENT

NYS DEC, Bureau of Water Permits
625 Broadway, 4" Floor

Albany, New York 12233-3505

An owner or operator of a construction activity that is subject to the
requirements of a regulated, traditional land use control MS4 must first develop
a SWPPP in accordance with all applicable requirements of this permit and then
have its SWPPP reviewed and accepted by the MS4 prior to submitting the NOI
to the Department. The owner or operator shall have the “MS4 SWPPP
Acceptance” form signed by the principal executive officer or ranking elected
official from the regulated, traditional land use control MS4, or by a duly
authorized representative of that person, and then submit that form along with
the NOI to the address referenced under “Notice of Intent (NOI) Submittal”.



(Part IL A)

3.

This requirement does not apply to an owner or operator that is obtaining
permit coverage in accordance with the requirements in Part II.E. (Change of
Owner or Operator).

The owner or operator shall have the SWPPP preparer sign the “SWPPP
Preparer Certification” statement on the NOI prior to submitting the form to the
Department.

As of the date the NOI is submitted to the Department, the owner or operator
shall make the NOI and SWPPP available for review and copying in accordance
with the requirements in Part VIL.F. of this permit.

B. Permit Authorization

12

An owner or operator shall not commence construction activity until their
authorization to discharge under this permit goes into effect.

Authorization to discharge under this permit will be effective when the owner
or operator has satisfied all of the following criteria:

a. project review pursuant to the State Environmental Quality Review Act
(SEQRA) have been satisfied, when SEQRA is applicable,

b. where required, all necessary Department permits subject to the Uniform
Procedures Act (UPA) (see 6 NYCRR Part 621) have been obtained,
unless otherwise notified by the Department pursuant to 6 NYCRR
621.3(a)(4). Owners or operators of construction activities that are
required to obtain UPA permits must submit a preliminary SWPPP to
the appropriate DEC Regional Office in Appendix F at the time all other
necessary UPA permit applications are submitted. The preliminary
SWPPP must include sufficient information to demonstrate that the
construction activity qualifies for authorization under this permit,

c. the final SWPPP has been prepared, and

d. an NOI has been submitted to the Department in accordance with the
requirements of this permit.

3. An owner or operator that has satisfied the requirements of Part I1.B.2 above

will be authorized to discharge stormwater from their construction activity in
accordance with the following schedule:
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a. For construction activities that are not subject to the requirements of a
regulated, traditional land use control MS4:

fe Five (5) business days from the date the Department receives
a complete NOI for construction activities with a SWPPP
that has been prepared in conformance with the technical
standards referenced in Parts 111.B.1, 2 and/or 3, or

ii.  Sixty (60) business days from the date the Department
receives a complete NOI for construction activities with a
SWPPP that has not been prepared in conformance with the
technical standards referenced in Parts I11.B.1, 2 or 3.

b. For construction activities that are subject to the requirements of a
regulated, traditional land use control MS4:

i.  Five (5) business days from the date the Department receives
a complete NOI and signed “MS4 SWPPP Acceptance”
form,

The Department may suspend or deny an owrner’s or operator’s coverage under
this permit if the Department determines that the SWPPP does not meet the
permit requirements.

. Coverage under this permit authorizes stormwater discharges from only those

areas of disturbance that are identified in the NOL. If an owner or operator
wishes to have stormwater discharges from future or additional arcas of
disturbance authorized, they must submit a new NOI that addresses that phase
of the development, unless otherwise notified by the Department.

C. General Requirements For Owners or Operators With Permit Coverage

l.

The owner or operator shall ensure that the provisions of the SWPPP are
implemented from the commencement of construction activity until all areas of
disturbance have achieved final stabilization and the Notice of Termination
(NOT) has been submitted to the Department in accordance with Part V. of this
permit. This includes any changes made to the SWPPP pursuant to Part 111.A 4.

The owner or operator shall maintain a copy of the General Permit (GP-0-10-
001), NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance
form and inspection reports at the construction site until all disturbed areas have
achieved final stabilization and the NOT has been submitted to the Department.
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The documents must be maintained in a secure location, such as a job trailer,
on-site construction office, or mailbox with lock. The secure location must be
accessible during normal business hours to an individual performing a
compliance inspection.

3. The owner or operator of a construction activity shall not disturb greater than
five (5) acres of soil at any one time without prior written authorization from the
Department or, in areas under the jurisdiction of a regulated, traditional land
use control MS4, the MS4 (provided the MS4 is not the owner or operator of
the construction activity). At a minimum, the owner or operator must comply
with the following requirements in order to be authorized to disturb greater than
five (5) acres of soil at any one time:

a. The owner or operator shall have a qualified inspector conduct at least
two (2) site inspections in accordance with Part IV.C. every seven (7)
calendar days, for as long as greater than five (5) acres of soil remain
disturbed. The two (2) inspections shall be separated by a minimum of
two (2) full calendar days.

b. In areas where soil disturbance activity has been temporarily or
permanently ceased, temporary and/or permanent soil stabilization
measures shall be installed and/or implemented within seven (7) days
from the date the soil disturbance activity ceased. The soil stabilization
measures selected shall be in conformance with the most current version
of the technical standard, New York State Standards and Specifications
for Erosion and Sediment Control.

c. The owner or operator shall prepare a phasing plan that defines
maximum disturbed area per phase and shows required cuts and fills.

d. The owner or operator shall install any additional site specific practices
needed to protect water quality.

e. The owner or operator shall include the requirements above in their
SWPPP.

4. The Department may suspend or revoke an owner’s or operator’s coverage

under this permit at any time if the Department determines that the SWPPP does
not meet the permit requirements.

10
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5. For construction activities that are subject to the requirements of a regulated,
traditional land use control MS4, the owner or operator shall notify the MS4 in
writing of any planned amendments or modifications to the post-construction
stormwater management practice component of the SWPPP required by Part
III.A. 4. and 5. of this permit. Unless otherwise notified by the MS4, the owner
or operator shall have the SWPPP amendments or modifications reviewed and
accepted by the MS4 prior to commencing construction of the post-construction
stormwater management practice.

D. Permit Coverage for Discharges Authorized Under GP-0-08-001

1. Upon renewal of SPDES General Permit for Stormwater Discharges from
Construction Activity (Permit No. GP-0-08-001), an owner or operator of
construction activity with coverage under GP-0-08-001, as of the effective date
of GP-0-10-001, shall be authorized to discharge in accordance with GP-0-10-
001 unless otherwise notified by the Department.

E. Change of Owner or Operator

1. When property ownership changes or when there is a change in operational
control over the construction plans and specifications, the original owner or
operator must notify the new owner or operator, in writing, of the requirement
to obtain permit coverage by submitting a NOI with the Department. Once the
new owner or operator obtains permit coverage, the original owner or operator
shall then submit a completed NOT with the name and permit identification
number of the new owner or operator to the Department at the address in Part
II.A.1.. If the original owner or operator maintains ownership of a portion of
the comstruction activity and will disturb soil, they must maintain their coverage
under the permit.

Permit coverage for the new owner or operator will be effective as of the date
the Department receives a complete NOI, provided the original owner or
operator was not subject to a sixty (60) business day authorization period that
has not expired as of the date the Department receives the NOI from the new
Oowner or operator.

Part III. STORMWATER POLLUTION PREVENTION PLAN (SWPPP)

A. General SWPPP Requirements

1. The SWPPP shall be prepared prior to the submittal of the NOI. The NOI shall
be submitted to the Department prior to the commencement of construction
activity.

11
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2.

The SWPPP shall describe the erosion and sediment control practices and where
required, post-construction stormwater management practices that will be used
and/or constructed to reduce the pollutants in stormwater discharges and to
assure compliance with the terms and conditions of this permit. In addition, the
SWPPP shall identify potential sources of pollution which may reasonably be
expected to affect the quality of stormwater discharges.

All SWPPPs that require the post-construction stormwater management practice
component shall be prepared by a qualified professional that is knowledgeable
in the principles and practices of stormwater management and treatment.

The owner or operator must keep the SWPPP current so that it at all times
accurately documents the erosion and sediment controls practices that are being
used or will be used during construction, and all post-construction stormwater
management practices that will be constructed on the site. At a minimum, the
owner or operator shall amend the SWPPP:

a. whenever the current provisions prove to be ineffective in minimizing
pollutants in stormwater discharges from the site;

b. whenever there is a change in design, construction, or operation at the
construction site that has or could have an effect on the discharge of
pollutants; and

c. to address issues or deficiencies identified during an inspection by the
qualified inspector, the Department or other regulatory authority.

The Department may notify the owner or operator at any time that the SWPPP
does not meet one or more of the minimum requirements of this permit. The
notification shall be in writing and identify the provisions of the SWPPP that
require modification. Within fourteen (14) calendar days of such notification, or
as otherwise indicated by the Department, the owner or operator shall make the
required changes to the SWPPP and submit written notification to the
Department that the changes have been made. If the owner or operator does not
respond to the Department’s comments in the specified time frame, the
Department may suspend the owner’s or operator’s coverage under this permit.

Prior to the commencement of construction activity, the owner or operator must
identify the contractor(s) and subcontractor(s) that will be responsible for
installing, constructing, repairing, replacing, inspecting and maintaining the
erosion and sediment control practices included in the SWPPP; and the
contractor(s) and subcontractor(s) that will be responsible for constructing the
post-construction stormwater management practices included in the SWPPP.

12
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The owner or operator shall have each of the contractors and subcontractors
identify at least one person from their company that will be responsible for
implementation of the SWPPP. This person shall be known as the trained
contractor. The owner or operator shall ensure that at least onc trained
contractor is on site on a daily basis when soil disturbance activities are being
performed.

The owner or operator shall have each of the contractors and subcontractors
identified above sign a copy of the following certification statement below
before they commence any construction activity:

"I hereby certify that I understand and agree to comply with the terms and
conditions of the SWPPP and agree to implement any corrective actions
identified by the qualified inspector during a site inspection. I also
understand that the owner or operator must comply with the terms and
conditions of the most current version of the New York State Pollutant
Discharge Elimination System ("SPDES") general permit for stormwater
discharges from construction activities and that it is unlawful for any person
to cause or contribute to a violation of water quality standards. Furthermore,
I understand that certifying false, incorrect or inaccurate information is a
violation of the referenced permit and the laws of the State of New York and
could subject me to criminal, civil and/or administrative proceedings. "

In addition to providing the certification statement above, the certification page
must also identify the specific elements of the SWPPP that each contractor and
subcontractor will be responsible for and include the name and title of the person
providing the signature; the name and title of the trained contractor responsible for
SWPPP implementation; the name, address and telephone number of the
contracting firm; the address (or other identifying description) of the site; and the
date the certification statement is signed. The owner or operator shall attach the
certification statement(s) to the copy of the SWPPP that is maintained at the
construction site. If new or additional contractors are hired to implement measures
identified in the SWPPP after construction has commenced, they must also sign the
certification statement and provide the information listed above.

7. For projects where the Department requests a copy of the SWPPP or inspection
reports, the owner or operator shall submit the documents in both electronic
(PDF only) and paper format within five (5) business days, unless otherwise
notified by the Department.

8. The SWPPP must include documentation supporting the determination of
permit eligibility with regard to Part [.D.8. (Historic Places or Archeological
Resource). At a minimum, the supporting documentation shall include the
following:

13
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Information on whether the stormwater discharge or construction
activities would have an effect on a property (historic or archeological
resource) that is listed or eligible for listing on the State or National
Register of Historic Places;

Results of historic resources screening determinations conducted.
Information regarding the location of historic places listed, or eligible
for listing, on the State or National Registers of Historic Places and
areas of archeological sensitivity that may indicate the need for a survey
can be obtained online by viewing the New York State Office of Parks,
Recreation and Historic Places (OPRHP) online resources located on
their web site at: htp://nysparks.state.ny.us/shpo/online-tools/ (using The
Geographic Information System for Archeology and National Register).
OPRHP can also be contacted at: NYS OPRHP, State Historic
Preservation Office, Peebles Island Resources Center, P.O. Box 189,
Waterford, NY 12188-0189, phone: 518-237-8643;

A description of measures necessary to avoid or minimize adverse
impacts on places listed, or eligible for listing, on the State or National
Register of Historic Places. If the owner or operator fails to describe
and implement such measures, the stormwater discharge is ineligible for
coverage under this permit; and

Where adverse effects may occur, any written agreements in place with
OPRHP or other governmental agency to mitigate those effects, or local
land use approvals evidencing the same.

B. Required SWPPP Contents

1.

Erosion and sediment control component - All SWPPPs prepared pursuant to
this permit shall include erosion and sediment control practices designed in
conformance with the most current version of the technical standard, New York
State Standards and Specifications for Erosion and Sediment Control. Where
erosion and sediment control practices are not designed in conformance with
this technical standard, the owner or operator must demonstrate equivalence to
the technical standard. At a minimum, the erosion and sediment control
component of the SWPPP shall include the following:

a. Background information about the scope of the project, including the

location, type and size of project;
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A site map/construction drawing(s) for the project, including a general
location map. At a minimum, the site map shall show the total site area;
all improvements; areas of disturbance; areas that will not be disturbed;
existing vegetation; on-site and adjacent off-site surface water(s),
wetlands and drainage patterns that could be affected by the construction
activity; existing and final slopes; locations of different soil types with
boundaries; material, waste, borrow or equipment storage areas located
on adjacent properties; and location(s) of the stormwater discharge(s);

A description of the soil(s) present at the site, including an identification
of the Hydrologic Soil Group (HSG);

A construction phasing plan and sequence of operations describing the
intended order of construction activities, including clearing and
grubbing, excavation and grading, utility and infrastructure installation
and any other activity at the site that results in soil disturbance;

A description of the minimum erosion and sediment control practices to
be installed or implemented for each construction activity that will result
in soil disturbance. Include a schedule that identifies the timing of initial
placement or implementation of each erosion and sediment control
practice and the minimum time frames that each practice should remain
in place or be implemented;

A temporary and permanent soil stabilization plan that meets the
requirements of the most current version of the technical standard, New
York State Standards and Specifications for Erosion and Sediment
Control, for each stage of the project, including initial land clearing and
grubbing to project completion and achievement of final stabilization;

A site map/construction drawing(s) showing the specific location(s),
size(s), and length(s) of each erosion and sediment control practice;

The dimensions, material specifications, installation details, and
operation and maintenance requirements for all erosion and sediment
control practices. Include the location and sizing of any temporary
sediment basins and structural practices that will be used to divert flows
from exposed soils;
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i. A maintenance inspection schedule for the contractor(s) identified in
Part III.A.6., to ensure continuous and effective operation of the erosion
and sediment control practices. The maintenance inspection schedule
shall be in accordance with the requirements in the most current version
of the technical standard, New York State Standards and Specifications
for Erosion and Sediment Control;

j- A description of the pollution prevention measures that will be used to
control litter, construction chemicals and construction debris from
becoming a pollutant source in the stormwater discharges;

k. A description and location of any stormwater discharges associated with
industrial activity other than construction at the site, including, but not
limited to, stormwater discharges from asphalt plants and concrete
plants located on the construction site; and

I. Identification of any clements of the design that are not in conformance
with the requirements in the most current version of the technical
standard, New York State Standards and Specifications for Erosion and
Sediment Control. Include the reason for the deviation or alternative
design and provide information which demonstrates that the deviation or
alternative design is equivalent to the technical standards.

2. Post-construction stormwater management practice component - All

construction projects identified in Table 2 of Appendix B as needing post-
construction stormwater management practices shall prepare a SWPPP that
includes practices designed in conformance with the most current version of the
technical standard, New York State Stormwater Management Design Manual
(“Design Manual”). If the Design Manual is revised during the term of this
permit, an owner or operator must begin using the revised version of the Design
Manual to prepare their SWPPP six (6) months from the final revision date of
the Design Manual.

Where post-construction stormwater management practices are not designed in
conformance with this technical standard, the owner or operator must

demonstrate equivalence to the technical standard.

At a minimum, the post-construction stormwater management practice
component of the SWPPP shall include the following:

a. Identification of all post-construction stormwater management practices
to be constructed as part of the project;
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A site map/construction drawing(s) showing the specific location and
size of each post-construction stormwater management practice;

The dimensions, material specifications and installation details for each
post-construction stormwater management practice;

Identification of any elements of the design that are not in conformance
with the Design Manual. Include the reason for the deviation or
alternative design and provide information which demonstrates that the
deviation or alternative design is equivalent to the technical standards;

A hydrologic and hydraulic analysis for all structural components of the
stormwater management control system;

A detailed summary (including calculations) of the sizing criteria that
was used to design all post-construction stormwater management
practices. At a minimum, the summary shall address the required design
criteria from the applicable chapter of the Design Manual; including the
identification of and justification for any deviations from the Design
Manual, and identification of any design criteria that are not required
based on the design criteria or waiver criteria included in the Design
Manual; and

An operations and maintenance plan that includes inspection and
maintenance schedules and actions to ensure continuous and effective
operation of each post-construction stormwater management practice.
The plan shall identify the entity that will be responsible for the long
term operation and maintenance of each practice.

3. Enhanced Phosphorus Removal Standards - All construction projects identified

in Table 2 of Appendix B that are located in the watersheds identified in
Appendix C shall prepare a SWPPP that includes post-construction stormwater
management practices designed in conformance with the Enhanced Phosphorus
Removal Standards included in the Design Manual. At a minimum, the post-
construction stormwater management practice component of the SWPPP shall
include items 2.a - 2.g. above.
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C. Required SWPPP Components by Project Type - Unless otherwise notified by the
Department, owners or operators of construction activities identified in Table 1 of
Appendix B are required to prepare a SWPPP that only includes erosion and sediment
control practices designed in conformance with Part I11.B.1. Owners or operators of the
construction activities identified in Table 2 of Appendix B shall prepare a SWPPP that also
includes post-construction stormwater management practices designed in conformance
with Part I11.B.2 or 3.

Part IV. INSPECTION AND MAINTENANCE REQUIREMENTS

A. General Construction Site Inspection and Maintenance Requirements

1. The owner or operator must ensure that all erosion and sediment control
practices and all post-construction stormwater management practices identified
in the SWPPP are maintained in effective operating condition at all times.

2. The terms of this permit shall not be construed to prohibit the State of New
York from exercising any authority pursuant to the ECL, common law or
federal law, or prohibit New York State from taking any measures, whether
civil or criminal, to prevent violations of the laws of the State of New York, or
protect the public health and safety and/or the environment.

B. Owner or Operator Maintenance Inspection Requirements

1. The owner or operator shall inspect, in accordance with the requirements in the
most current version of the technical standard, New York Statc Standards and
Specifications for Erosion and Sediment Control, the erosion and sediment
controls identified in the SWPPP to ensure that they are being maintained in
effective operating condition at all times.

2. For construction sites where soil disturbance activities have been temporarily
suspended (e.g. winter shutdown) and temporary stabilization measures have
been applied to all disturbed areas, the owner or operator can stop conducting
the maintenance inspections. The owner or operator shall begin conducting the
maintenance inspections in accordance with Part [IV.B.1. as soon as soil
disturbance activities resume.

3. For construction sites where soil disturbance activities have been shut down
with partial project completion, the owner or operator can stop conducting the
maintenance inspections if all areas disturbed as of the project shutdown date
have achieved final stabilization and all post-construction stormwater
management practices required for the completed portion of the project have
been constructed in conformance with the SWPPP and are operational.
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C. Qualified Inspector Inspection Requirements - The owner or operator shall have a

qualified inspector conduct site inspections in conformance with the following
requirements:

[Note: The trained contractor identified in Part I1I.A.6. cannot conduct the qualified
inspeclor site inspections unless they meet the qualified inspector qualifications included in
Appendix A. In order to perform these inspections, the trained contractor would have to be

a:

Licensed Professional Engineer,

Certified Professional in Erosion and Sediment Control (CPESC),

Registered Landscape Architect, or

Someone working under the direct supervision of, and at the same company as,

the licensed Professional Engineer or Registered Landscape Architect, provided
they have received four (4) hours of Department endorsed training in proper erosion
and sediment control principles from a Soil and Water Conservation District, or
other Department endorsed entity].

1. A qualified inspector shall conduct site inspections for all construction activities
identified in Tables 1 and 2 of Appendix B, with the exception of:

a.

b.

the construction of a single family residential subdivision with 25% or
less impervious cover at total site build-out that involves a soil
disturbance of one (1) or more acres of land but less than five (5) acres
and is not located in one of the watersheds listed in Appendix C and not
directly discharging to one of the 303(d) segments listed in Appendix E;

the construction of a single family home that involves a soil disturbance
of one (1) or more acres of land but less than five (5) acres and is not
located in one of the watersheds listed in Appendix C and not directly
discharging to one of the 303(d) segments listed in Appendix E;

construction on agricultural property that involves a soil disturbance of
one (1) or more acres of land but less than five (5) acres; and

construction activities located in the watersheds identified in Appendix
D that involve soil disturbances between five thousand (5000) square
feet and one (1) acre of land.

2. Unless otherwise notified by the Department, the qualified inspector shall
conduct site inspections in accordance with the following timetable:

a.

For construction sites where soil disturbance activities are on-going, the
qualified inspector shall conduct a site inspection at least once every
seven (7) calendar days.
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b. For construction sites where soil disturbance activities are on-going and

the owner or operator has received authorization in accordance with
Part I1.C.3 to disturb greater than five (5) acres of soil at any one time,
the qualified inspector shall conduct at least two (2) site inspections
every seven (7) calendar days. The two (2) inspections shall be separated
by a minimum of two (2) full calendar days.

For construction sites where soil disturbance activities have been
temporarily suspended (e.g. winter shutdown) and temporary
stabilization measures have been applied to all disturbed areas, the
qualified inspector shall conduct a site inspection at least once every
thirty (30) calendar days. The owner or operator shall notify the
Regional Office stormwater contact person (see contact information in
Appendix F) or, in areas under the jurisdiction of a regulated, traditional
land use control MS4, the MS4 (provided the MS4 is not the owner or
operator of the construction activity) in writing prior to reducing the
frequency of inspections.

For construction sites where soil disturbance activities have been shut
down with partial project completion, the qualified inspector can stop
conducting inspections if all areas disturbed as of the project shutdown
date have achieved final stabilization and all post-construction
stormwater management practices required for the completed portion of
the project have been constructed in conformance with the SWPPP and
are operational. The owner or operator shall notify the Regional Office
stormwater contact person (see contact information in Appendix F) or,
in areas under the jurisdiction of a regulated, traditional land use
control MS4, the MS4 (provided the MS4 is not the owner or operator
of the construction activity). in writing prior to the shutdown. If soil
disturbance activities are not resumed within 2 years from the date of
shutdown, the owner or operator shall have the qualified inspector
perform a final inspection and certify that all disturbed areas have
achieved final stabilization, and all temporary, structural erosion and
sediment control measures have been removed, and that all post-
construction stormwater management practices have been constructed in
conformance with the SWPPP by signing the “Final Stabilization” and
“Post-Construction Stormwater Management Practice” certification
statements on the NOT. The owner or operator shall then submit the
completed NOT form to the address in Part [I.A.1..
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8,

At a minimum, the qualified inspector shall inspect all erosion and sediment
control practices to ensure integrity and effectiveness, all post-construction
stormwater management practices under construction to ensure that they are
constructed in conformance with the SWPPP, all areas of disturbance that have
not achieved final stabilization, all points of discharge to natural surface
waterbodies located within, or immediately adjacent to, the property boundaries
of the construction site, and all points of discharge from the construction site.

The qualified inspector shall prepare an inspection report subsequent to each
and every inspection. At a minimum, the inspection report shall include and/or
address the following:

a.

b.

Date and time of inspection;
Name and title of person(s) performing inspection;

A description of the weather and soil conditions (e.g. dry, wet, saturated)
at the time of the inspection;

A description of the condition of the runoff at all points of discharge
from the construction site. This shall include identification of any
discharges of sediment from the construction site. Include discharges
from conveyance systems (i.e. pipes, culverts, ditches, etc.) and overland
flow;

A description of the condition of all natural surface waterbodies located
within, or immediately adjacent to, the property boundaries of the
construction site which receive runoff from disturbed areas. This shall
include identification of any discharges of sediment to the surface
waterbody;

Identification of all erosion and sediment control practices that need
repair or maintenance;

Identification of all erosion and sediment control practices that were not
installed properly or are not functioning as designed and need to be
reinstalled or replaced;

Description and sketch of areas that are disturbed at the time of the

inspection and areas that have been stabilized (temporary and/or final)
since the last inspection;
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5.

i. Current phase of construction of all post-construction stormwater
management practices and identification of all construction that is not in
conformance with the SWPPP and technical standards;

j. Corrective action(s) that must be taken to install, repair, replace or
maintain erosion and sediment control practices; and to correct
deficiencies identified with the construction of the post-construction
stormwater management practice(s); and

k. Digital photographs, with date stamp, that clearly show the condition of
all practices that have been identified as needing corrective actions. The
qualified inspector shall attach paper color copies of the digital
photographs to the inspection report being maintained onsite within
seven (7) calendar days of the date of the inspection. The qualified
inspector shall also take digital photographs, with date stamp, that
clearly show the condition of the practice(s) after the corrective action
has been completed. The qualified inspector shall attach paper color
copies of the digital photographs to the inspection report that documents
the completion of the corrective action work within seven (7) calendar
days of that inspection.

Within one business day of the completion of an inspection, the qualified
inspector shall notify the owner or operator and appropriate contractor or
subcontractor identified in Part II[.A.6. of any corrective actions that need to be
taken. The contractor or subcontractor shall begin implementing the corrective
actions within-one business day of this notification and shall complete the
corrective actions in a reasonable time frame.

All inspection reports shall be signed by the qualified inspector. Pursuant to
Part I1.C.2., the inspection reports shall be maintained on site with the SWPPP.

Part V. TERMINATION OF PERMIT COVERAGE

A. Termination of Permit Coverage

l.

2.

An owner or operator that is eligible to terminate coverage under this permit
must submit a completed NOT form to the address in Part II.A.1. The NOT
form shall be one which is associated with this general permit, signed in
accordance with Part VIL.H.

An owner or operator may terminate coverage when one or more the following
conditions have been met:
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a. Total project completion - All construction activity identified in the
SWPPP has been completed; and all areas of disturbance have achieved
final stabilization; and all temporary, structural erosion and sediment
control measures have been removed; and all post-construction
stormwater management practices have been constructed in
conformance with the SWPPP and are operational;

b. Planned shutdown with partial project completion - All soil disturbance
activities have ccased; and all areas disturbed as of the project shutdown
date have achieved final stabilization; and all temporary, structural
erosion and sediment control measures have been removed; and all post-
construction stormwater management practices required for the
completed portion of the project have been constructed in conformance
with the SWPPP and are operational;

c. A new owner or operator has obtained coverage under this permit in
accordance with Part IL.LE.

3. For construction activities meeting subdivision 2a. or 2b. of this Part, the owner

or operator shall have the qualified inspector perform a final site inspection
prior to submitting the NOT. The qualified inspector shall, by signing the “Final
Stabilization” and “Post-Construction Stormwater Management Practice”
certification statements on the NOT, certify that all disturbed areas have
achieved final stabilization; and all temporary, structural erosion and sediment
control measures have been removed; and that all post-construction stormwater
management practices have been constructed in conformance with the SWPPP.

For construction activities that are subject to the requirements of a regulated,
traditional land use control MS4 and meet subdivision 2a. or 2b. of this Part,
the owner or operator shall also have the MS4 sign the “MS4 Acceptance”
statement on the NOT. The owner or operator shall have the principal executive
officer, ranking elected official, or duly authorized representative from the
regulated, traditional land use control MS4, sign the “MS4 Acceptance”
statement, The MS4 official, by signing this statement, has determined that it is
acceptable for the owner or operator to submit the NOT in accordance with the
requirements of this Part. The MS4 can make this determination by performing
a final site inspection themselves or by accepting the qualified inspector’s final
site inspection certification(s) required in Part V.3.

For construction activities that require post-construction stormwater

management practices and meet subdivision 2a. of this Part, the owner or
operator must, prior to submitting the NOT, ensure one of the following:
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a. the post-construction stormwater management practice(s) and any right-
of-way(s) needed to maintain such practice(s) have been deeded to the
municipality in which the practice(s) is located,

b. an executed maintenance agreement is in place with the municipality
that will maintain the post-construction stormwater management
practice(s),

c¢. for post-construction stormwater management practices that are
privately owned, the owner or operator has modified their deed of
record to include a deed covenant that requires operation and
maintenance of the practice(s) in accordance with the operation and
maintenance plan,

d. for post-construction stormwater management practices that are owned
by a public or private institution (e.g. school, college, university), or
government agency or authority, the owner or operator has policy and
procedures in place that ensures operation and maintenance of the
practices in accordance with the operation and maintenance plan.

Part VI. REPORTING AND RETENTION OF RECORDS

A. Record Retention - The owner or operator shall retain a copy of the NOI, NOI
Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form and any inspection
reports that were prepared in conjunction with this permit for a period of at least five (5)
years from the date that the site achieves final stabilization. This period may be extended
by the Department, in its sole discretion, at any time upon written notification.

B. Addresses - With the exception of the NOIL, NOT, and MS4 SWPPP Acceptance form
(which must be submitted to the address referenced in Part II.A.1), all written
correspondence requested by the Department, including individual permit applications,
shall be sent to the address of the appropriate Department Regional Office listed in
Appendix F.

Part VII. STANDARD PERMIT CONDITIONS

A. Duty to Comply - The owner or operator must comply with all conditions of this
permit. All contractors and subcontractors associated with the project must comply with
the terms of the SWPPP. Any non-compliance with this permit constitutes a violation of
the Clean Water Act (CWA) and the ECL and is grounds for an enforcement action against
the owner or operator and/or the contractor/subcontractor; permit revocation, suspension
or modification; or denial of a permit renewal application. Upon a finding of significant
non-compliance with this permit or the applicable SWPPP, the Department may order an
immediate stop to all construction activity at the site until the non-compliance is remedied.
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The stop work order shall be in writing, shall describe the non-compliance in detail, and
shall be sent to the owner or operator.

B. Continuation of the Expired General Permit - This permit expires five (5)

years from the effective date. However, coverage may be obtained under the expired
general permit, which will continue in force and effect, until a new general permit is issued.
Unless otherwise notified by the Department in writing, an owner or operator seeking
authorization under the new general permit must submit a new NOI in accordance with the
terms of such new general permit.

C. Enforcement - Failure of the owner or operator, its contractors, subcontractors, agents
and/or assigns to strictly adhere to any of the permit requirements contained herein shall
constitute a violation of this permit. There are substantial criminal, civil, and administrative
penalties associated with violating the provisions of this permit. Fines of up to $37,500 per
day for each violation and imprisonment for up to fifteen (15) years may be assessed
depending upon the nature and degree of the offense.

D. Need to Halt or Reduce Activity Not a Defense - It shall not be a defense for an owner
or operator in an enforcement action that it would have been necessary to halt or reduce
the conmstruction activity in order to maintain compliance with the conditions of this permit.

E. Duty to Mitigate - The owner or operator and its contractors and subcontractors 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.

F. Duty to Provide Information - The owner or operator shall make available to the
Department for review and copying or furnish to the Department within five (5) business
days of receipt of a Department request for such information, any information requested for
the purpose of determining compliance with this permit. This can include, but is not limited
to, the NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form,
executed maintenance agreement, and inspection reports. Failure to provide information
requested by the Department within the request timeframe shall be a violation of this
permit.

The NOI, SWPPP and inspection reports required by this permit are public documents that
the owner or operator must make available for review and copying by any person within
five (5) business days of the owner or operator receiving a written request by any such
person to review the NOI, SWPPP or inspection reports. Copying of documents will be
done at the requester’s expense.

G. Other Information - When the owner or operator becomes aware that they failed to
submit any relevant facts, or submitted incorrect information in the NOI or in any other
report, or have made substantive revisions to the SWPPP (e.g. the scope of the project
changes significantly, the type of post-construction stormwater management practice(s)
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changes, there is a reduction in the sizing of the post-construction stormwater management
practice, or there is an increase in the disturbance area or impervious area), which were not
reflected in the original NOI submitted to the Department, they shall promptly submit such
facts or information to the Department. Failure of the owner or operator to correct or
supplement any relevant facts within five (5) business days of becoming aware of the
deficiency shall constitute a violation of this permit.

H. Signatory Requirements

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

a. For a corporation these forms shall be signed by a responsible corporate
officer. For the purpose of this section, a responsible corporate officer

means:

i.

ii.

a president, secretary, treasurer, or vice-president of the
corporation in charge of a principal business function, or any
other person who performs similar policy or decision-making
functions for the corporation; or

the manager of one or more manufacturing, production or
operating facilities, provided the manager is authorized to make
management decisions which govern the operation of the
regulated facility including having the explicit or implicit duty of
making major capital investment recommendations, and
initiating and directing other comprehensive measures to assure
long term environmental compliance with environmental laws
and regulations; the manager can ensure that the necessary
systems are established or actions taken to gather complete and
accurate information for permit application requirements; and
where authority to sign documents has been assigned or
delegated to the manager in accordance with corporate
procedures;

b. For a partnership or sole proprietorship these forms shall be signed by a
general partner or the proprietor, respectively; or

c. For a municipality, State, Federal, or other public agency these forms
shall be signed by either a principal executive officer or ranking elected
official. For purposes of this section, a principal executive officer of a
Federal agency includes:

ik

the chief executive officer of the agency, or
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ii. 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 SWPPP and other information requested by the Department shall be signed
by a person described in Part VIL.H.1. 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 in Part
VILH.1.;

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 plant manager, operator of a well or a
well field, superintendent, 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)
and,

c. The written authorization shall include the name, title and signature of
the authorized representative and be attached to the SWPPP.

3. All inspection reports shall be signed by the qualified inspector that performs
the inspection.

4. The MS4 SWPPP Acceptance form shall be signed by the principal executive
officer or ranking elected official from the regulated, traditional land use
control MS4, or by a duly authorized representative of that person.

[t shall constitute a permit violation if an incorrect and/or improper signatory
authorizes any required forms, SWPPP and/or inspection reports.

I. 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. Owners or operators must obtain any applicable conveyances, easements,
licenses and/or access to real property prior to commencing construction activity.

J. 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.
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K. Denial of Coverage Under This Permit

I

At its sole discretion, the Department may require any owmner or operator
authorized by this permit to apply for and/or obtain either an individual SPDES
permit or another SPDES general permit. When the Department requires any
discharger authorized by a general permit to apply for an individual SPDES
permit, it shall notify the discharger in writing that a permit application is
required. This notice shall include a brief statement of the reasons for this
decision, an application form, a statement setting a time frame for the owner or
operator to file the application for an individual SPDES permit, and a deadline,
not sooner than 180 days from owner or operator receipt of the notification
letter, whereby the authorization to discharge under this general permit shall be
terminated. Applications must be submitted to the appropriate Regional Office.
The Department may grant additional time upon demonstration, to the
satisfaction of the Regional Water Engineer, that additional time to apply for an
alternative authorization is necessary or where the Department has not provided
a permit determination in accordance with Part 621 of this Title.

Any owner or operator authorized by this permit may request to be excluded
from the coverage under this permit by applying for an individual permit or
another general permit. In such cases, the owner or operator shall submit an
individual application or an alternative general permit application in accordance
with the requirements of this general permit, 40 CFR 122.26(c)(1)(ii) and 6
NYCRR Part 621, with reasons supporting the request, to the Department at the
address for the appropriate Department Office (see addresses in Appendix
F).The request may be granted by issuance of an individual permit or another
general permit at the discretion of the Department.

When an individual SPDES permit is issued to a discharger authorized to
discharge under a general SPDES permit for the same discharge(s), the general
permit authorization for outfalls authorized under the individual SPDES permit
is automatically terminated on the effective date of the individual permit unless
termination is earlier in accordance with 6 NYCRR Part 750.

L. Proper Operation_and Maintenance - The owner or operator 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 owner or operator to achieve
compliance with the conditions of this permit and with the requirements of the SWPPP.

M. Inspection _and Entry - The owner or operator shall allow the Department or an

authorized representative of EPA, the State, or, in the case of a construction site which
discharges through an MS4, an authorized representative of the MS4 receiving the
discharge, upon the presentation of credentials and other documents as may be required by

law, to:
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1. Enter upon the owner’s or operator's premises where a regulated facility or
activity is located or conducted or where records must be kept under the
conditions of this permit;

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).

N. Permit Actions - At the Department’s sole discretion, this permit may, at any time, be
modified, suspended, revoked, or renewed. The filing of a request by the owner or operator
for a permit modification, revocation and reissuance, termination, a notification of planned
changes or anticipated noncompliance does not limit, diminish and/or stay compliance with
any terms of this permit.

O. Definitions - Definitions of key terms are included in Appendix A of this permit.

P. Re-Opener Clause

1. If'there is evidence indicating potential or realized impacts on water quality due
to any stormwater discharge associated with comstruction activity covered by
this permit, the owner or operator of such discharge may be required to obtain
an individual permit or alternative general permit in accordance with Part
VILK. of this permit or the permit may be modified to include different
limitations and/or requirements.

2. Permit modification, suspension or revocation will be conducted in accordance
with 6 NYCRR Part 621, 6 NYCRR 750-1.18, and 6 NYCRR 750-1.20.

Q. Penalties for Falsification of Forms and Reports — Article 17 of the ECL provides for
a civil penalty of $37,500 per day per violation of this permit. Articles 175 and 210 of the
New York State Penal Law provide for a criminal penalty of a fine and/or imprisonment
for falsifying forms and reports required by this permit.

R. Other Permits — Nothing in this permit relieves the owmner or operator from a
requirement to obtain any other permits required by law.

29



APPENDIX A

Definitions

Alter Hydrology from Pre to Post-Development Conditions - means the post-development peak
flow rate(s) has increased by more than 5% of the pre-developed condition for the design storm of
interest (e.g. 10 yr and 100 yr).

Combined Sewer - means a sewer that is designed to collect and convey both “sewage” and
“stormwater”.

Commence (Commencement of) Construction Activities - means the initial disturbance of soils
associated with clearing, grading or excavation activities; or other construction related activities
that disturb or expose soils such as demolition, stockpiling of fill material, and the initial
installation of erosion and sediment control practices required in the SWPPP. See definition for
“Construction Activity(ies)” also.

Construction Activity(ies) - means any clearing, grading, excavation, filling, demolition or
stockpiling activities that result in soil disturbance. Clearing activities can include, but are not
limited to, logging equipment operation, the cutting and skidding of trees, stump removal and/or
brush root removal. Construction activity does not include routine maintenance that is performed
to maintain the original line and grade, hydraulic capacity, or original purpose of a facility.

Direct Discharge (to a specific surface waterbody) - means that runoff flows from a construction
site by overland flow and the first point of discharge is the specific surface waterbody, or runoff
flows from a construction site to a separate storm sewer system and the first point of discharge
from the separate storm sewer system is the specific surface waterbody.

Discharge(s) - means any addition of any pollutant to waters of the State through an outlet or point
source.

Environmental Conservation Law (ECL) - means chapter 43-B of the Consolidated Laws of the
State of New York, entitled the Environmental Conservation Law.

Final Stabilization - means that all soil disturbance activities have ceased and a uniform,
perennial vegetative cover with a density of eighty (80) percent over the entire pervious surface
has been established; or other equivalent stabilization measures, such as permanent landscape
mulches, rock rip-rap or washed/crushed stone have been applied on all disturbed areas that are not
covered by permanent structures, concrete or pavement.

General SPDES permit - means a SPDES permit issued pursuant to 6 NYCRR Part 750-1.21
authorizing a category of discharges.

Groundwater - means waters in the saturated zone. The saturated zone is a subsurface zone in
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which all the interstices are filled with water under pressure greater than that of the atmosphere.
Although the zone may contain gas-filled interstices or interstices filled with fluids other than
water, it is still considered saturated.

Impervious Area (Cover) - means all impermeable surfaces that cannot effectively infiltrate
rainfall. This includes paved, concrete and gravel surfaces (i.e. parking lots, driveways, roads,
runways and sidewalks); building rooftops and miscellaneous impermeable structures such as
patios, pools, and sheds.

Larger Common Plan of Development or Sale - means a contiguous area where multiple
separate and distinct construction activities are occurring, or will occur, under one plan. The term
“plan” in “larger common plan of development or sale” is broadly defined as any announcement or
piece of documentation (including a sign, public notice or hearing, marketing plan, advertisement,
drawing, permit application, State Environmental Quality Review Act (SEQRA) application,
zoning request, computer design, etc.) or physical demarcation (including boundary signs, lot
stakes, surveyor markings, etc.) indicating that construction activities may occur on a specific plot.

For discrete construction projects that are located within a larger common plan of development or
sale that are at least 1/4 mile apart, each project can be treated as a separate plan of development or
sale provided any interconnecting road, pipeline or utility project that is part of the same “common
plan” is not concurrently being disturbed.

Municipal Separate Storm Sewer (MS4) - a conveyance or system of conveyances (including
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains):

i.  Owned or operated by a State, city, town, borough, county, parish, district, association,
or other public body (created by or pursuant to State law) having jurisdiction over
disposal of sewage, industrial wastes, stormwater, or other wastes, including special
districts under State law such as a sewer district, flood control district or drainage
district, or similar entity, or an Indian tribe or an authorized Indian tribal organization,
or a designated and approved management agency under section 208 of the CWA that
discharges to surface waters of the State;,

ii.  Designed or used for collecting or conveying stormwater;

iii. ~ Which is not a combined sewer; and

iv.  Which is not part of a Publicly Owned Treatment Works (POTW) as defined at 40 CFR
122.2.

National Pollutant Discharge Elimination System (NPDES) - means the national system for the
issuance of wastewater and stormwater permits under the Federal Water Pollution Control Act
(Clean Water Act).

NOI Acknowledgment Letter - means the letter that the Department sends to an owner or
operator to acknowledge the Department’s receipt and acceptance of a complete Notice of Intent.
This letter documents the owner’s or operator’s authorization to discharge in accordance with the
general permit for stormwater discharges from construction activity.
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Owner or Operator - means the person, persons or legal entity which owns or leases the property
on which the construction activity is occurring; and/or an entity that has operational control over
the construction plans and specifications, including the ability to make modifications to the plans
and specifications.

Pollutant - means dredged spoil, filter backwash, solid waste, incinerator residue, sewage,
garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials,
heat, wrecked or discarded equipment, rock, sand and industrial, municipal, agricultural waste and
ballast discharged into water; which may cause or might reasonably be expected to cause pollution
of the waters of the state in contravention of the standards or guidance values adopted as provided
in Parts 700 et seq of this Title.

Qualified Inspector - means a person that is knowledgeable in the principles and practices of
erosion and sediment control, such as a licensed Professional Engineer, Certified Professional in
Erosion and Sediment Control (CPESC), Registered Landscape Architect, or other Department
endorsed individual(s).

It can also mean someone working under the direct supervision of, and at the same company as,
the licensed Professional Engineer or Registered Landscape Architect, provided that person has
training in the principles and practices of erosion and sediment control. Training in the principles
and practices of erosion and sediment control means that the individual working under the direct
supervision of the licensed Professional Engineer or Registered Landscape Architect has received
four (4) hours of Department endorsed training in proper erosion and sediment control principles
from a Soil and Water Conservation District, or other Department endorsed entity. After receiving
the initial training, the individual working under the direct supervision of the licensed Professional
Engineer or Registered Landscape Architect shall receive four (4) hours of training every three (3)
years.

It can also mean a person that meets the Qualified Professional qualifications in addition to the
Qualified Inspector qualifications.

Note: Inspections of any post-construction stormwater management practices that include
structural components, such as a dam for an impoundment, shall be performed by a licensed
Professional Engineer.

Qualified Professional - means a person that is knowledgeable in the principles and practices of
stormwater management and treatment, such as a licensed Professional Engineer, Registered
Landscape Architect or other Department endorsed individual(s). Individuals preparing SWPPPs
that require the post-construction stormwater management practice component must have an
understanding of the principles of hydrology, water quality management practice design, water
quantity control design, and, in many cases, the principles of hydraulics in order to prepare a
SWPPP that conforms to the Department’s technical standard. All components of the SWPPP that
involve the practice of engineering, as defined by the NYS Education Law (see Article 145), shall
be prepared by, or under the direct supervision of, a professional engineer licensed to practice in
the State of New York.
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Regulated, Traditional Land Use Control MS4 - means a city, town or village with land use
control authority that is required to gain coverage under New York State DEC’s SPDES General
Permit For Stormwater Discharges from Municipal Separate Stormwater Sewer Systems (MS4s).

Routine Maintenance Activity - means construction activity that is performed to maintain the
original line and grade, hydraulic capacity, or original purpose of a facility, including, but not
limited to:

° Re-grading of gravel roads or parking lots,

. Stream bank restoration projects (does not include the placement of spoil material),
o Cleaning and shaping of existing roadside ditches and culverts that maintains the
approximate original line and grade, and hydraulic capacity of the ditch,

o Cleaning and shaping of existing roadside ditches that does not maintain the

approximate original grade, hydraulic capacity and purpose of the ditch if the changes to
the line and grade, hydraulic capacity or purpose of the ditch are installed to improve
water quality and quantity controls (e.g. installing grass lined ditch),

o Placement of aggregate shoulder backing that makes the transition between the road
shoulder and the ditch or embankment,
o Full depth milling and filling of existing asphalt pavements, replacement of

concrete pavement slabs, and similar work that does not expose soil or disturb the bottom
six (6) inches of subbase material,

o Long-term use of equipment storage areas at or near highway maintenance
facilities,

. Removal of sediment from the edge of the highway to restore a previously existing
sheet-flow drainage connection from the highway surface to the highway ditch or
embankment,

o Existing use of Canal Corp owned upland disposal sites for the canal, and

o Replacement of curbs, gutters, sidewalks and guide rail posts.

State Pollutant Discharge Elimination System (SPDES) - means the system established
pursuant to Article 17 of the ECL and 6 NYCRR Part 750 for issuance of permits authorizing
discharges to the waters of the state.

Surface Waters of the State - shall be construed to include lakes, bays, sounds, ponds,
impounding reservoirs, springs, rivers, streams, creeks, estuaries, marshes, inlets, canals, the
Atlantic ocean within the territorial seas of the state of New York and all other bodies of surface
water, natural or artificial, inland or coastal, fresh or salt, public or private (except those private
waters that do not combine or effect a junction with natural surface or underground waters), which
are wholly or partially within or bordering the state or within its jurisdiction. Waters of the state
are further defined in 6 NYCRR Parts 800 to 941.

Temporary Stabilization - means that exposed soil has been covered with material(s) as set forth
in the technical standard, New York Standards and Specifications for Erosion and Sediment
Control, to prevent the exposed soil from eroding. The materials can include, but are not limited to,
mulch, seed and mulch, and erosion control mats (e.g. jute twisted yarn, excelsior wood fiber
mats).
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Total Maximum Daily Loads (TMDLs) - A TMDL is the sum of the allowable loads of a single
pollutant from all contributing point and nonpoint sources. It is a calculation of the maximum
amount of a pollutant that a waterbody can receive on a daily basis and still meet water quality
standards, and an allocation of that amount to the pollutant's sources. A TMDL stipulates
wasteload allocations (WLAs) for point source discharges, load allocations (LAs) for nonpoint
sources, and a margin of safety (MOS).

Trained Contractor - means an employee from the contracting (construction) company, identified
in Part II1.A.6., that has received four (4) hours of Department endorsed training in proper erosion
and sediment control principles from a Soil and Water Conservation District, or other Department
endorsed entity. After receiving the initial training, the trained contractor shall receive four (4)
hours of training every three (3) years.

It can also mean an employee from the contracting (construction) company, identified in Part
II1.A.6., that meets the qualified inspector qualifications (e.g. licensed Professional Engineer,
Certified Professional in Erosion and Sediment Control (CPESC), Registered Landscape Architect,
or someone working under the direct supervision of, and at the same company as, the licensed
Professional Engineer or Registered Landscape Architect, provided they have received four (4)
hours of Department endorsed training in proper erosion and sediment control principles from a
Soil and Water Conservation District, or other Department endorsed entity).

The trained contractor will be responsible for the day to day implementation of the SWPPP.

Uniform Procedures Act (UPA) Permit - means a permit required under 6 NYCRR Part 621 of
the Environmental Conservation Law (ECL), Article 70.

Water Quality Standard - means such measures of purity or quality for any waters in relation to
their reasonable and necessary use as promulgated in 6 NYCRR Part 700 et seq.
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APPENDIX B

Required SWPPP Components by Project Type

Table 1

CONSTRUCTION ACTIVITIES THAT REQUIRE THE PREPARATION OF A SWPPP

THAT ONLY INCLUDES EROSION AND SEDIMENT CONTROLS

The following construction activities that involve soil disturbances of one (1) or more acres of land, but less
than five (5) acres:

Single family home not located in one of the watersheds listed in Appendix C and not directly
discharging to one of the 303(d) segments listed in Appendix E

Single family residential subdivisions with 25% or less impervious cover at total site build-out
and not located in one of the watersheds listed in Appendix C and not directly discharging to one
of the 303(d) segments listed in Appendix E

Construction of a barn or other agricultural building, silo, stock yard or pen.

The following construction activities that involve soil disturbances of one (1) or more acres of land:

Installation of underground, linear utilities; such as gas lines, fiber-optic cable, cable TV,
electric, telephone, sewer mains, and water mains

Environmental enhancement projects, such as wetland mitigation projects, stormwater retrofits
and stream restoration projects

Bike paths and trails

Sidewalk construction projects that are not part of a road/ highway construction or
reconstruction project

Slope stabilization projects

Slope flattening that changes the grade of the site, but does not significantly change the runoff
characteristics

Spoil areas that will be covered with vegetation

Land clearing and grading for the purposes of creating vegetated open space (i.c. recreational
parks, lawns, meadows, fields), excluding projects that alter hydrology from pre to post
development conditions

Athletic fields (natural grass) that do not include the construction or reconstruction of
impervious area and do not alter hydrology from pre to post development conditions
Demolition project where vegetation will be established and no redevelopment is planned
Overhead electric transmission line project that does not include the construction of permanent
access roads or parking areas surfaced with impervious cover

Structural practices as identified in Table Il in the “Agricultural Management Practices Catalog
for Nonpoint Source Pollution in New York State”, excluding projects that involve soil
disturbances of less than five acres and construction activities that include the construction or
reconstruction of impervious area

The following construction activities that involve soil disturbances between five thousand (5000) square feet
and one (1) acre of land:

All construction activities located in the watersheds identified in Appendix D that involve soil
disturbances between five thousand (5000) square feet and one (1) acre of land.
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Table 2
CONSTRUCTION ACTIVITIES THAT REQUIRE THE PREPARATION OF A SWPPP
THAT INCLUDES POST-CONSTRUCTION STORMWATER MANAGEMENT PRACTICES

The following construction activities that involve soil disturbances of one (1) or more acres of land:

. Single family home located in one of the watersheds listed in Appendix C or directly discharging
to one of the 303(d) segments listed in Appendix E

. Single family residential subdivisions located in one of the watersheds listed in Appendix C or
directly discharging to one of the 303(d) segments listed in Appendix E

. Single family residential subdivisions that involve soil disturbances of between one (1) and five
(5) acres of land with greater than 25% impervious cover at total site build-out

. Single family residential subdivisions that involve soil disturbances of five (5) or more acres of

land, and single family residential subdivisions that involve soil disturbances of less than five (5)
acres that are part of a larger common plan of development or sale that will ultimately disturb
five or more acres of land

. Multi-family residential developments; includes townhomes, condominiums, senior housing
complexes, apartment complexes, and mobile home parks

. Airports

. Amusement parks

. Campgrounds

. Cemeteries that include the construction or reconstruction of impervious area (>5% of disturbed
area) or alter the hydrology from pre to post development conditions

. Commercial developments

. Churches and other places of worship

. Construction of a barn or other agricultural building(e.g. silo) and structural practices as

identified in Table II in the “Agricultural Management Practices Catalog for Nonpoint Source
Pollution in New York State” that include the construction or reconstruction of impervious area,
excluding projects that involve soil disturbances of less than five acres.

. Golf courses

. Institutional, includes hospitals, prisons, schools and colleges

. Industrial facilities, includes industrial parks

. Landfills

. Municipal facilities; includes highway garages, transfer stations, office buildings, POTW’s and
water treatment plants

. Office complexes

. Sports complexes

. Racetracks, includes racetracks with earthen (dirt) surface

. Road construction or reconstruction

. Parking lot construction or reconstruction

’ Athletic fields (natural grass) that include the construction or reconstruction of impervious area
(>5% of disturbed area) or alter the hydrology from pre to post development conditions

. Athletic fields with artificial turf

. Permanent access roads, parking areas, substations, compressor stations and well drilling pads,

surfaced with impervious cover, and constructed as part of an over-head electric transmission line
project , wind-power project, cell tower project, oil or gas well drilling project or other linear
utility project

. All other construction activities that include the construction or reconstruction of impervious area
and _alter the hydrology from pre to post development conditions, and are not listed in Table 1
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APPENDIX C
Watersheds Where Enhanced Phosphorus Removal Standards Are Required

Watersheds where owners or operators of construction activities identified in Table 2 of
Appendix B must prepare a SWPPP that includes post-construction stormwater
management practices designed in conformance with the Enhanced Phosphorus Removal
Standards included in the technical standard, New York State Stormwater Management
Design Manual (“Design Manual”).

. Entire New York City Watershed located east of the Hudson River - Figure 1
. Onondaga Lake Watershed - Figure 2
. Greenwood Lake Watershed -Figure 3
. Oscawana Lake Watershed — Figure 4
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Figure 1 - New York City Watershed East of the Hudson
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Figure 2 - Onondaga l.ake Watershed
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Figure 3 - Greenwood Lake Watershed
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Figure 4 - Oscawana Lake Watershed
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APPENDIX D

Watersheds where owners or operators of construction activities that involve soil
disturbances between five thousand (5000) square feet and one (1) acre of land must obtain
coverage under this permit.

Entire New York City Watershed that is located east of the Hudson River - See Figure 1 in
Appendix C
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APPENDIX E

List of 303(d) segments impaired by pollutants related to construction activity (e.g. silt, sediment
or nutrients). Owners or operators of single family home and single family residential subdivision
construction activities that involve soil disturbances of one or more acres of land, but less than 5
acres, and directly discharge to one of the listed segments below shall prepare a SWPPP that
includes post-construction stormwater management practices designed in conformance with the
most current version of the technical standard, New York State Stormwater Management Design
Manual (“Design Manual®).

COUNTY WATERBODY COUNTY WATERBODY

Albany Ann Lee (Shakers) Pond, Stump Pond LS (SEUERRS R%ver, quer, Malfl Sl
Albany Basic Creek Reservoir Monroe Genesee River, Middle, Ma‘m Ster}l
Bronx Van Cortlandt Lake Monroe Black Creek, Lower, and minor tribs
Broome Whitney Point Lake/Reservoir Monroe BupiiRand

Broome Beaver Lake N Long Pond

Broome White Birch Lake RONKOS Cr.anberry hond .

Chautauqua  Chautauqua Lake, North Monrog Ml.l ! Cr.eek gocluls .
Chautauqua  Chautauqua Lake, South I Shllpbuﬂ.ders e tpbs
Chautauqua  Bear Lake Monroe Minor tribs to Iron(.iequmt Bay .
Chautauqua  Chadakoin River and tribs Monroe Thomas Creek/White Brook and. tribs
Chautauqua  Lower Cassadaga Lake Nassau Glen _Cove Creek, Lower, and tribs
Chautauqua  Middle Cassadaga Lake QIR I e iy .
Chautauqua  Findley Lake Nassau East Meadow Brook, Upper, and tribs
Clinton Great Chazy River, Lower, Main Stem Nassau Hempstead Bay

Columbia Kinderhook Lake Nassan Hempstead Lake

Columbia Robinson Pond N?ssau SraniBarigBond .

Dutchess Hillside Lake Niagara Bergholtz (_Dreek and tribs

Dutchess Wappinger Lakes Oneida Ballou, Nail Cref?ks

Dutchess  Fall Kill and tribs Onondaga o

Dutchess Rudd Pond Onondaga Onondaga Creek, Lower and tribs
e Rush Creek and tribs Onondaga Onondaga creek, Middle and tribs
Fre Ellicott Creek, Lower, and tribs Onondaga Onondaga Creek, Upper, anq minor tribs
e Beeman Creek and tribs Onondaga Harbor_ Brook, Lower, and tnb§

P Murder Creek, Lower, and tribs Onondaga Ni_nemllc? Creck, Lower, and tribs
Erie South Branch Smoke Cr, Lower, and tribs Onon(‘iaga Minor tribs to Onondaga Lake

Erie Little Sister Creek, Lower, and tribs Ontargo Honeoye Lake . .
Essex Lake George (primary county listed as Warren) Ontar}O Hemlock Lake Out!et and' minor tribs
Genesee Black Creek, Upper, and minor tribs Ontario Great Brook and minor tribs

Genesee Tonawanda Creek, Middle, Main Stem Oswego Lake Neatahwanta

Genesee Tonawanda Creek, Upper, and minor tribs Eaam O ey

Genesee Little Tonawanda Creek, Lower, and tribs Putnam Lake .Carmel .
Genesee Oak Orchard Creek, Upper, and tribs Queens Jamaica Bay, Eastern, and tribs (Queens)
Genesee Bowen Brook and tribs Queens Bergenibasin .

Genesee Bigelow Creek and tribs Queens SpellbanigEisin

Greene Schoharie Reservoir R?nsselaer Snyders Lake

GPeene Sleepy Hollow Lake Richmond Grasmere_, Arbutl{s and Wolfes Lakes
Herkimer Steele Creek tribs Saratopy Dv_vaas L T i

Kings Hendrix Creek Saratoga Tribs to Lake Lonely

Lewis Mill Creek/South Branch and tribs Saratoga paeReonEh) .

Livingston Conesus Lake Saratoga SchL}yler Creek and tribs

Livingston Jaycox Creck and tribs SEheneCtagy Egliinsptake

Livingston Mill Creek and minor tribs
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APPENDIX E

List of 303(d) segments impaired by pollutants related to construction activity, cont’d.

COUNTY WATERBODY COUNTY WATERBODY
Schoharie Engleville Pond

Schoharie Summit Lake

St. Lawrence  Black Lake Outlet/Black Lake
Steuben Lake Salubria

Steuben Smith Pond

Suffolk Millers Pond

Suffolk Mattituck (Marratooka) Pond
Suffolk Tidal tribs to West Moriches Bay
Suffolk Canaan Lake '
Suffolk Lake Ronkonkoma

Tompkins Cayuga Lake, Southern End
Tompkins Owasco Inlet, Upper, and tribs

Ulster Ashokan Reservoir

Ulster Esopus Creek, Upper, and minor tribs
Warren Lake George

Warren Tribs to L.George, Village of L George
Warren Huddle/Finkle Brooks and tribs
Warren Indian Brook and tribs

Warren Hague Brook and tribs

Washington  Tribs to L.George, East Shore of Lake George
Washington ~ Cossayuna Lake

Wayne Port Bay

Wayne Marbletown Creek and tribs

Westchester  Peach Lake

Westchester ~ Mamaroneck River, Lower

Westchester ~ Mamaroneck River, Upper, and minor tribs
Westchester ~ Sheldrake River and tribs

Westchester  Blind Brook, Lower

Westchester  Blind Brook, Upper, and tribs

Westchester  Lake Lincolndale

Westchester ~ Lake Meahaugh

Wyoming Java Lake

Wyoming Silver Lake

Note: The list above identifies those waters from the final New York State “2008 Section 303(d)
List of Impaired Waters Requiring a TMDL/Other Strategy”, dated May 26, 2008, that are
impaired by silt, sediment or nutrients.
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APPENDIX F

L1sT OF NYS DEC REGIONAL OFFICES

Region COVERING THE DIVISION OF DIVISION OF WATER
FOLLOWING ENVIRONMENTAL (DOW)
COUNTIES: PERMITS (DEP)
PERMIT ADMINISTRATORS WATER (SPDES) PROGRAM
1 NASSAU AND SUFFOLK 50 CIRCLE ROAD 50 CIRCLE ROAD
STONY BROOK, NY 11790 STONY BROOK, NY 11790-3409
TEL. (631) 444-0365 TEL. (631) 444-0405
2 BRONX, KINGS, NEW YORK, 1 HUNTERS POINT PLAZA, 1 HUNTERS POINT PLAZA,
QUEENS AND RICHMOND 47-40 21ST ST. 47-40 21ST ST.
LONG ISLAND CITY, NY 11101-5407 LONG ISLAND C1TY, NY 11101-5407
TEL. (718) 482-4997 TEL. (718) 482-4933
3 DUTCHESS, ORANGE, PUTNAM, 21 SOUTH PUTT CORNERS ROAD 100 HILLSIDE AVENUE, SUITE 1w
ROCKLAND, SULLIVAN, ULSTER NEW PALTZ, NY 12561-1696 WHITE PLAINS, NY 10603
AND WESTCHESTER TEL. (845) 256-3059 TEL. (914) 428 - 2505
4 ALBANY, COLUMBIA, DELAWARE, | 1150 NORTH WESTCOTT ROAD 1130 NORTH WESTCOTT ROAD
GREENE, MONTGOMERY, SCHENECTADY, NY 12306-2014 SCHENECTADY, NY 12306-2014
OTSEGO, RENSSELAER, TEL. (518) 357-2069 TEL. (518) 357-2045
SCHENECTADY AND SCHOHARIE
5 CLINTON, ESSEX, FRANKLIN, 1115 STATE ROUTE 86, PO BOX 296 232 GOLF COURSE ROAD,
FULTON, HAMILTON, SARATOGA, RAY BROOK, NY 12977-0296 PO Box 220
WARREN AND WASHINGTON TEL. (518) 897-1234 WARRENSBURG, NY 12885-0220
TEL. (518) 623-1200
6 HERKIMER, JEFFERSON, STATE OFFICE BUILDING STATE OFFICE BUILDING
LEWIS, ONEIDA AND 317 WASHINGTON STREET 207 GENESEE STREET
ST. LAWRENCE WATERTOWN, NY 13601-3787 UTICA, NY 13501-2885
TEL. (315) 785-2245 TEL. (315) 793-2554
7 BROOME, CAYUGA, 615 ERIE BLVD. WEST 615 ERIE BLVD. WEST
CHENANGO, CORTLAND, SYRACUSE, NY 13204-2400 SYRACUSE, NY 13204-2400
MADISON, ONONDAGA, TEL. (315) 426-7438 TEL. (315) 426-7500
OSWEGO, TIOGA AND
TOMPKINS
8 CHEMUNG, GENESEE, 6274 EAST AVON-LIMA ROAD 6274 EAST AVON-LIMA RD.
LIVINGSTON, MONROE, AVON, NY 14414-9519 AVON, NY 14414-9519
ONTARIQ, ORLEANS, TEL. (585) 226-2466 TEL. (585) 226-2466
SCHUYLER, SENECA,
STEUBEN, WAYNE AND
YATES
9 ALLEGANY, CATTARAUGUS, 270 MICHIGAN AVENUE 270 MICHIGAN AVE.,

CHAUTAUQUA, ERIE,
NIAGARA AND WYOMING

BUFFALO, NY 14203-2999
TEL. (716) 851-7165

BUFFALO, NY 14203-2999
TEL. (716) 851-7070
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Town of Yorktown, NY Page 1 of 22

CHAPTER 248 STORMWATER MANAGEMENT AND EROSION AND SEDIMENT CONTROL

[HISTORY: Adopted by the Town Board of the Town of Yorktown 10-19-2010 by L.L. No. 10-2010.
Editor's Note: This local law also repealed former Ch. 248, Stormwater Management, adopted 5-4-2004 by L.L.

No. 12-2004.

Amendments noted where applicable. ]
GENERAL REFERENCES

Conservation Board — See Ch. 10, Art. Il

Building construction administration — See Ch. 15.

Blasting and explosives — See Ch. 124.

Building construction and fire prevention — See Ch. 130.
Conservation areas — See Ch. 140.

Environmental quality review — See Ch. 161.

Flood damage prevention — See Ch. 175.

Freshwater wetlands — See Ch. 178.

llicit discharges, activities and connections — See Ch. 247.

Zoning — See Ch. 300.

§ 2481 Findings of fact.
It is hereby determined that:

A
Land development activities and associated increases in site impervious cover often after the hydrologic response

of local watersheds and increase stormwater runoff rates and volumes, flooding, stream channel erosion, or
sediment transport and deposition;

B.
This stormwater runoff contributes to increased quantities of waterborne pollutants, including siltation of aquatic

habitat for fish and other desirable species:

C.
Clearing and grading during construction tends to increase soil erosion and add to the loss of native vegetation

necessary for terrestrial and aquatic habitats;

D.
Improper design and construction of stormwater management practices can increase the velocity of stormwater

ronoff, thereby increasing stream bank erosion and sedimentation;

E.
Impervious surfaces allow less water to percolate into the soil, thereby decreasing groundwater recharge and

stream base flow;

F.
Substantial economic losses can result from these adverse impacts on the waters of the municipality;

G.
Stormwater runoff, soil erosion and nonpoint source pollution can be controlled and minimized through the

regulation of stormwater runoff from land development activities;

H
The regulation of stormwater runoff discharges from land development activities in order to control and minimize

http://www.ecode360.com/?custld=YO01560 12/9/2010



Town of Yorktown, NY Page 2 0f 22

increases in stormwater runoff rates and volumes, soil erosion, stream channel erosion, and nonpoint source
pollution associated with stormwater runoff is in the public interest and will minimize threats to public health and

safety;

l.

Regulation of land development activities by means of performance standards governing stormwater
management and site design will produce development compatible with the natural functions of a particular site or
an entire watershed and thereby mitigate the adverse effects of erosion and sedimentation from development.

§ 248-2 Intent and purpose.

It is the intent of the Town of Yorktown to establish minimum stormwater management requirements and controls
to safeguard persons, protect property, prevent damage to the environment, and promote the public welfare by
guiding, regulating, and controlling the design, use and maintenance of any development or other activity which
disturbs or breaks the surface of soil or results in the mavement of earth on land situated in the Town. This
chapter seeks to meet those purposes by achieving the following objectives:

A
Meet the requirements of minimum measures 4 and 5 of the SPDES general permit for stormwater discharges

from municipal separate stormwater sewer systems (MS4s), as amended or revised,

B.

Require land development activities to conform to the substantive requirements of the New York State
Department of Environmental Conservation State Pollutant Discharge Elimination System (SPDES) general
permit for construction activities, as amended or revised;

C.
Minimize increases in stormwater runoff from land development activities in order to reduce flooding, siltation,

increases in stream temperature, and stream bank erosion and maintain the integrity of stream channels;

D.
Minimize increases in pollution caused by stormwater runoff from land development activities which would

otherwise degrade local water quality;

E :
Minimize the total annual volume of stormwater runoff which flows from any specific site during and following

development to the maximum extent practicable; and

F.
Reduce stormwater runoff rates and volumes, soil erosion and nonpoint source pollution, wherever possible,

through stormwater management practices and to ensure that these management practices are properly
maintained and eliminate threats to public safety.

§ 248-3 Definitions.

A
Customary meanings. Except where specifically defined herein, all words used in this chapter shall carry their

customary meanings. Certain words or phrases used in this chapter shall be interpreted as defined below, and
where ambiguity exists, words or phrases shall be interpreted so as to give this chapter its most reasonable
application in carrying out the regulatory goals as stated in § 248-2.

B.
Defined phrases. As used in this chapter, the following terms shall have the meanings indicated:

ADDITION
Any work on an existing structure that changes the external dimensions of such structure.

ADJACENT PARCEL
All parcels contiguous to the subject parcel, as well as all parcels downstream of the subject parcel
within the natural or actual drainageway or watercourse.

AGENT

http://www.ecode360.com/?custld=YO1560 12/9/2010



Town of Yorktown, NY Page 3 of 22

Any Town of Yorktown official who is designated to administer and enforce this chapter.

AGRICULTURAL ACTIVITY
The activity of an active farm, including grazing and watering livestock, irrigating crops, harvesting crops,
using land for growing agricultural products, and cutting timber for sale, but shall not include the
operation of a dude ranch, or similar operation, or the construction of new structures associated with

agricultural activities.

ALTERATION
Any work on an existing structure that affects the interior of the structure but does not change its external

dimensions.

APPLICANT
A property owner or agent of a property owner who has filed an application for a land development

activity.

APPROVING AUTHORITY
The Planning Board, Town Board, Town Engineer or his/her authorized representative, or other
approving authority to whom oversight of this chapter is given by the Town Board.

BUILDING
Any structure, either temporary or permanent, having walls and a roof, designed for the shelter of any

person, animal, or property, and occupying more than 100 square feet.

BUILDING INSPECTOR
The Building Inspector of the Town of Yorktown, or his/her assistant.

BUILDING PERMIT
A permit issued by the municipality for the construction, erection, or alteration of a structure or building.

CERTIFICATION
A formal attestation that the specific inspections and tests, where required, have been performed and

that such tests comply with applicable requirements of this chapter.

CERTIFIED CUBIC YARDS
The measurement used to determine the amount of material in excavation and/or fill measured by the

method of average end areas.

CERTIFIED PROFESSIONAL IN EROSION AND SEDIMENT CONTROL (CPESC)
A person who has received training and is certified by CPESC Inc. to review, inspect, and/or maintain

erosion and sediment control practices.

CHANNEL
A natural or artificial watercourse with a definite bed and banks that conducts continuously or periodically

flowing water.

CLEARING
Any activity that removes the vegetative surface cover.

DEDICATION
The deliberate appropriation of property by its owner for general public use.

DESIGN MANUAL
The New York State Stormwater Management Design Manual, most recent version including applicable
updates, that serves as the official guide for stormwater management principles, methods and practices.

DEVELOPER
A person who undertakes land development activities.

DEVELOPMENT
Any man-made change to unimproved real estate, including but not limited to the building of other
structures, mining, dredging, filling, grading, paving, removal of vegetation, excavation, blasting or drilling
operations.

http://www.ecode360.com/?custld=YO1560 12/9/2010
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DRAINAGEWAY
Any channel that conveys surface runoff throughout the site.

EROSION AND SEDIMENT CONTROL PERMIT

A permit issued by the Town of Yorktown for an approved erosion and sediment control plan which
allows for the construction or alteration of ground improvements and structures for the control of erosion,

runoff and grading.

EROSION AND SEDIMENT CONTROL PLAN
A plan or set of plans, prepared by a New York State licensed engineer, architect, landscape architect, or
certified professional in erosion and sediment control (CPESC) or by the Westchester County Soil and
Water Conservation District, indicating the specific measures and sequencing to be used to control
sediment and erosion on a development site both during and after construction.

EROSION CONTROL
A measure that prevents erosion.

EROSION CONTROL MANUAL
The most recent version of the New York Standards and Specifications for Erosion and Sediment Control

Manual, commonly known as the "Blue Book."

EXCAVATION
Any act by which organic matter, earth, sand, gravel, rock, or any other similar material is cut into, dug,
quarried. uncovered, removed, displaced, or spread, and shall include the resulting conditions.

EXISTING GRADE
The elevation of the existing ground surface prior to excavation or filling.

FILL
Any act by which earth, sand, gravel, or other material is deposited, placed, replaced, dumped,
transported, or moved by man to a new location.

FINAL GRADE
The elevation of the ground or pavement surface after the grading work is completed in accordance with

the approved plan.

FLOODWAY
The channel of a river, stream, brook, or other watercourse and the adjacent areas that must he

reserved in order to convey the one-hundred-year flood without cumulatively increasing the water
surface elevation more than one foot, as shown on the Federal Emergency Management Agency

Floodway Map.

GRADING
Excavation or fill or any combination thereof, and shall include the conditions resulting from any

excavation or fill.

IMPERVIOUS COVER
Those surfaces, improvements and structures that cannot effectively infiltrate rainfall, snowmelt and

water (e.g., building rooftops, pavement, sidewalks, driveways, etc.).
INDUSTRIAL STORMWATER PERMIT

A State Pollutant Discharge Elimination System permit issued to a commercial industry or group of
industries which regulates the pollutant levels associated with industrial stormwater discharges or

specifies on-site pollution control strategies.

INFILTRATION
The process of percolating stormwater into the subsoil.

JURISDICTIONAL WETLAND
An area identified pursuant to requirements of Chapter 178 of the Town of Yorktown Town Code.

LAND DEVELOPMENT ACTIVITY

http://www.ecode360.com/?custld=YO1560 12/9/2010
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Construction activity, including clearing, grading, excavation. soil disturbance or placement of fill, that
results in land disturbance of equal to or greater than 5.000 square feet of total land area that is part of a
larger common plan of development or sale, even though multiple separate and distinct land
development activities may take place at different times on different schedules.

LANDOWNER
The legal or beneficial owner of land, including those holding the right to purchase or lease the land, or
any other person holding proprietary rights in the land.

MAINTENANCE AGREEMENT
A legally recorded document that acts as a property deed restriction and which provides for long-term
maintenance of stormwater management practices.

NATURAL DRAINAGE
Channels formed in the existing topography of the land prior to changes made by human activities.

NONPOINT SOURCE POLLUTION
Poliution from any source other than from any discernible, confined, and discrete conveyances and shall
include, but not be limited to, pollutants from agricultural, silvicultural, mining, construction, subsurface

disposal and urban runoff sources.

NYSDEC
New York State Department of Environmental Conservation.

PARCEL
All contiguous land under one ownership.

PERIMETER CONTROL
A barrier that prevents sediment from leaving a site by either filtering sediment-laden runoff or diverting
the runoff to a sediment trap or basin.

PERMANENT VEGETATION
Mature ground cover to control soil erosion satisfactorily and to survive weather conditions.

PERMTTTEE
Any person to whom a permit is issued.

PERMITTING AUTHORITY
The administrative board or public official empowered to grant permits under this chapter.

PERSON
Any individual, firm, or corporation (public or private), the State of New York, and its agencies or political

subdivisions, and the United States of America, its agencies and instrumentalities, and any agent,
servant, or employee of the foregoing.

PHASING
Clearing a parcel of land in distinct pieces or parts, with the stabilization of each piece completed before

the clearing of the next.

POLLUTANT OF CONCERN
Sediment or a water quality measurement that addresses sediment (such as total suspended solids,
turbidity or siltation) and any other pollutant that has been identified as a cause of impairment of any
water body that will receive a discharge from the land development activity.

PROJECT
Land development activity.

QUALIFIED INSPECTOR
A person who is knowledgeable in the principles and practices of erosion and sediment control, such as

a licensed professional engineer, certified professional in erosion and sediment control (CPESC), or
licensed landscape architect, or other New York State Department of Environmental Conservation
(NYSDEC) endorsed individual(s). It also means someone working under the direct supervision of the
licensed professional engineer or licensed landscape architect, provided that person has training in the

http://www.ecode360.com/?custld=YO 1560 12/9/2010
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principles and practices of erosion and sediment control. Training in the principles and practices of
erosion and sediment control means that an individual performing a site inspection has received four
hours of training, endorsed by the NYSDEC, from a soil and water conservation district, CPESC Inc. or
other NYSDEC endorsed entity in proper erosion and sediment control principles every three years.

QUALIFLED PROFESSIONAL
A person who is knowledgeable in the principles and practices of stormwater management and
treatment, such as a licensed professional engineer, registered landscape architect or other NYSDEC
endorsed individual(s). Individuals preparing SWPPPs that require the post-construction stormwater
management practice component must have an understanding of the principles of hydrology, water
quality management practice design, water quantity control design, and, in many cases, the principles of
hydraulics in order to prepare a SWPPP that conforms to the NYSDEC's technical standard. All
components of the SWPPP that involve the practice of engineering, as defined by the New York State
Education Law (see Article 145), shall be prepared by, or under the direct supervision of, a professional
engineer licensed to practice in the State of New York.

RECHARGE
The replenishment of underground water reserves.

REMOVAL
Cutting vegetation to the ground or leaving it as stumpage; complete extraction or killing by spraying.

SEDIMENT CONTROL
Measures that prevent eroded sediment from leaving the site.

SENSITIVE AREAS
Cold-water fisheries, shellfish beds, swimming beaches, groundwater recharge areas, water supply
reservoirs, wetlands, watercourses and water bodies, and habitats for threatened, endangered or

special-concern species.

SITE
A parcel of land or a contiguous combination thereof, where grading work is performed as a single

unified operation (would include all phases of a single development).

SITE DEVELOPMENT
Altering terrain and/or vegetation and any type of construction.

SOIL STABILIZATION
Measures that protect soil from the erosive forces of rain, flowing water, and wind, including, but not

limited to, vegetative establishment, mulching, and the early application of gravel or stone base on areas
to be paved.

SPDES GENERAL PERMIT FOR CONSTRUCTION ACTIVITIES
A permit under the New York State Pollutant Discharge Elimination System (SPDES) |ssued to
developers of construction activities to regulate disturbance of one or more acres of land.

SPDES GENERAL PERMIT FOR STORMWATER DISCHARGES FROM MUNICIPAL SEPARATE

STORMWATER SEWER SYSTEMS
A permit under the New York State Pollution Discharge Elimination System (SPDES) issued to
municipalities to regulate discharges from municipal separate storm sewers for compliance with EPA-

established water quality standards and/or to specify stormwater control standards.

STABILIZATION
The use of practices that prevent exposed soil from eroding.

START OF CONSTRUCTION
The first land-disturbing activity associated with a development, such as tree cutting, clearing, grading,
and filling; installation of streets and walkways; excavation for basement, footings, piers, or foundations;
erection of temporary forms; and installation of accessory buildings, such as garages.

STOP-WORK ORDER
An order issued which requires that all construction activity on a site be stopped.
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STORMWATER
Rainwater, surface runoff, snowmelt and drainage.

STORMWATER HOTSPOT
A land use or activity that generates higher concentrations of hydrocarbons, trace metals or toxicants
than are found in typical stormwater runoff, based on monitoring studies.

STORMWATER MANAGEMENT
The use of structural or nonstructural practices that are designed to reduce stormwater runoff and
mitigate its adverse impacts on property, natural resources and the environment.

STORMWATER MANAGEMENT FACILITY
One or a series of stormwater management practices installed, stabilized and operating for the purpose
of controlling stormwater runoff.

STORMWATER MANAGEMENT OFFICER
An employee or officer designated by the Town of Yorktown to accept and review stormwater pollution
prevention plans, forward the plans to the applicable municipal board and inspect stormwater practices,
and under this chapter, the duly appointed Town Engineer or his/her designated representative.

STORMWATER MANAGEMENT PRACTICES (SMPs)
Measures, either structural or nonstructural, that are determined to be the most effective, practical
means of preventing flood damage and preventing or reducing point source or nonpoint source pollution
inputs to stormwater runoff and water bodies.

STORMWATER POLLUTION PREVENTION PLAN (SWPPP)

A plan for controlling stormwater runoff and pollutants from a site during and after constructlon activities.

STORMWATER RUNOFF
Flow on the surface of the ground, resulting from precipitation.

STRIPPING
Any activity which removes the vegetative surface cover, including tree removal, clearing, and storage or

removal of topsoil.

SURFACE WATERS OF THE STATE OF NEW YORK
Lakes, bays, sounds, ponds, impounding reservoirs, springs, wells, rivers, streams, creeks, estuaries,
marches, inlets, canals, the Atlantic Ocean within the territorial seas of the State of New York and other
bodies of surface water, natural or artificial, inland or coastal, fresh or sait, public or private (except those
private waters that do not combine or effect a junction with natural surface or underground waters),
which are wholly or partially within or bordering the state or within its jurisdiction.

TEMPORARY STREAM CROSSING
A temporary structural span installed across a watercourse for use by construction traffic. Structures may
include, but are not limited to, bridges, pipes, culverts, or fords.

TOWN ENGINEER
The duly appointed Town Engineer or his/her designated representative, and under this chapter, an
employee or officer designated by the Town of Yorktown to accept and review stormwater pollution
prevention plans, forward the plans to the applicable municipal board and inspect stormwater practices.

VARIANCE
A grant of relief from the requirements of this chapter which permits a person to undertake construction
in @ manner otherwise prohibited by this chapter where specific enforcement would result in unnecessary

hardship.

WATERCOURSE
A permanent or intermittent stream or other body of water, either natural or man-made, which gathers or

carries surface water.

WATERWAY
A channel that directs surface runoff to a watercourse or to the public storm drain.
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WET SEASON
The period from October 15 to April 15 or as determined by the Town Engineer.

§ 248-4 Applicability.

A

General applicability. The regulations established in this provision shall apply to all construction activities of 5,000
square feet and/or all construction activities that move 50 cubic yards or more of soil material within the Town of
Yorktown, including any activity not physically completed prior to the effective date of this chapter. As used in this
section, the term "physically completed" shall mean the actual completion of construction activities related to a
regulated activity, including filling, erecting structures or other improvement or development activities.

B.
Grandfathered projects. The provisions of this chapter shall not apply to any land use, improvement or
development that has been physically completed prior to the effective date of this chapter.

C..
Current projects.

(1)

A regulated. activity that was approved prior to the effective date of this chapter but which is not in conformity with
the provisions of this chapter may be continued subject to the following:

(@)

All such activities shall continue to be governed by the present regulations of the Town of Yorktown.

(b)
No such activity shall be expanded, changed, enlarged or altered without compliance with this chapter.

(c).

If such activity is discontinued for 12 consecutive months, any resumption of the activity shall conform to this
chapter.

(d)
If any such use or activity is destroyed by human activities, a force of nature or an act of God, it shall not be

resumed except in conformity with the provisions of this chapter.

(2)

Activities or adjuncts thereof that are or become nuisances shall not be entitled to continue.

§ 248-5 Exempt activities: requlated activities.

No construction activity shall be conducted, unless identified in § 248-5A as an exempt activity, without a written
permit from the approval authority and full compliance with the terms of this chapter and other applicable
regulations.

A
Exempt activities. The following uses shall be permitted as of right to the extent that they are not prohibited or

regulated by any other law, ordinance, or regulation and to the extent that they do not constitute a pollution or
erosion hazard:

(1)

Normal lawn maintenance.

(2)

Agricultural activity as defined in this chapter.

(3)

Routine maintenance activities that are performed to maintain the original line and grade, hydraulic capacity or
original purpose of a facility.
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(4)

Grading of land in a uniform manner or other land disturbance activity that is less than 5,000 square feet in area.

(6)]

Alteration of the exterior of a building and alteration of a building, provided that such exterior alteration does not
increase land coverage.

6)

Installation, renovation, or replacement of a septic system to serve an existing dwelling or structure(s).

(7)

Any emergency activity which is immediately necessary to the protection of life, property or natural resources.

(8)

Repairs to any stormwater management practice or facility deemed necessary by the Stormwater Management
Officer.

(9)
Installation of fence, sign, telephone, and electric poles and other kinds of posts or poles.

(10)

Activities of an individual engaging in home gardening by growing flowers, vegetables and other plants primarily
for use by that person and his or her family.

(11

Landscaping and horticultural activities in connection with an existing structure.

B.
Regulated activities subject to review of Planning Board. The Planning Board is the approval authority for

stormwater management and erosion and sediment control applications in conjunction with the following:

(1)

Site plan applications.

(2)

Subdivision applications.

(3)
Wetland applications, which require Planning Board review, in accordance with Chapter 178.

C.
Regulated activities subject to review of the Town Board. The Town Board is the approval authority for stormwater

management and erosion and sediment control applications in conjunction with the following:

(1)
Land disturbance greater than 20,000 square feet or activities in which greater than 200 cubic yards of fill will be
deposited and/or removed from a parcel.

(2)

Site plan applications not subject to Planning Board approval.

D.
Regulated activities subject to administrative permit. The Town Engineer is the approval authority for any
development that does not fall within Subsections A and B above and proposes to disturb 5,000 square feet or

more in area or the movement of 50 cubic yards or more of material.

§ 248-6 Stormwater pollution prevention plans.

No application for approval of a land development activity shall be reviewed until the appropriate board had
received a stormwater pollution prevention plan (SWPPP) prepared in accordance with the specifications in this

chapter.

A,
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Contents of stormwater pollution prevention plans.

(1.

All SWPPPs shall provide the following background information and erosion and sediment controls:

(a)

Background information about the scope of the project, including the location, type and size of project, the name
(s), addresses(s) and phone number(s) of the owner(s) and/or developer(s).

(b)

Site map/construction drawing(s) for the project, including a general location map. At a minimum, the site map
should show the total site area; all improvements; area of disturbance; areas that will not be disturbed; existing
vegetation; on-site and adjacent off-site surface water(s); wetlands and drainage patterns that could be affected
by the construction activity; existing and final slopes; locations of different soil types with boundaries; material,
waste, borrow or equipment storage areas located on adjacent properties; sensitive areas; and location(s) of the
stormwater discharges(s). Site map should be at a scale no smaller than one inch equals 100 feet (e.g., one inch
equals 500 feet is smaller than one inch equals 100 feet).

(c)

Description of the soail(s) present at the site, including an identification of the hydrologic soil group (HSG).

(d)

Construction phasing plan and sequence of operations describing the intended sequence of construction
activities, including clearing and grubbing, excavation and grading, utility and infrastructure installation and any
other activity at the site that results in soil disturbance. Consistent with the New York Standards and
Specifications for Erosion and Sediment Control (Erosion Control Manual), not more than five acres shall be
disturbed at any one time unless pursuant to an approved SWPPP.

(e)

Description of the pollution prevention measures that will be used to control litter, construction chemicals and
construction debris from becoming a pollutant source in stormwater runoff.

().

Temporary and permanent soil stabilization plan that meets the requirements of the most current version of the
technical standard, New York State Standards and Specifications for Erosion and Sediment Control, for each
stage of the project, including initial land clearing and grubbing to project completion and achievement of final
stabilization.

(@)

A site map/construction drawing(s) specifying the location(s), size(s) and length(s) of each erosion and sediment
control practice.

(h)

Dimensions, material specifications, installation details, and operation and maintenance requirements for all
erosion and sediment control practices, including the siting and sizing of any temporary sediment basins and
structural practices that will be used to divert flows from exposed soils.

(i)
Description and location of any stormwater discharges associated with industrial activity other than construction at
the site, including, but not limited to, stormwater discharges from asphalt plants and concrete plants located on
the construction site.

()
A description of the minimum erosion and sediment control practices to be installed or implemented for each
construction activity that will result in soil disturbance. Include a schedule that identifies the timing of initial
placement or implementation of each erosion and sediment control practice and the minimum time frames that
each practice should remain in place or be implemented.

(k)

An inspection schedule for the developer or the contractor(s) that will be responsible for installing, constructing,
repairing, inspecting and maintaining the erosion and sediment control practices included in the SWPPP to
ensure continuous and effective operation of the practices. The inspection schedule shall be in accordance with
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the requirements in the most current version of the technical standard, New York State Standards and
Specifications for Erosion and Sediment Control.

().

Identification of any elements of the design that are not in conformance with the technical standard, New York
State Standards and Specifications for Erosion and Sediment Control. Include the reason for the deviation or
alternative design and provide information which demonstrates that the deviation or alternative design is
equivalent to the technical standard.

(2)

Land development activities as defined in § 248-3 of this chapter that disturb one or more acres of land and are
listed in § 248-6A(2)(a) through (w) below shall also include water quantity and water quality controls
(postconstruction stormwater runoff controls) designed in conformance with the enhanced phosphorus removal
standards in the New York State Stormwater Management Design Manual.

(@)
Single-family home construction;

(b)

Single-family residential subdivisions;

(c)

Multifamily residential developments, includes townhomes, condominiums, senior housing complexes, and
apartment complexes;

(d).
Airports;

(e)

Amusement parks;

)

Campgrounds;

(9

Commercial developments;

(h)

Churches and other places of worship;

(i)

Construction of a barn or other agricultural building (e.g., silo) and structural practices as identified in Table Il in
the Agricultural Management Practices Catalog for Nonpoint Source Pollution in New York State that include the
construction or reconstruction of impervious area, excluding projects that involve soil disturbances of less than
five acres;

()

Golf courses;

(k)

Institutional facilities; includes hospitals, prisons, schools and colleges;

("
Industrial facilities; includes industrial parks;

(m)
Landfills;

(n)
Municipal facilities; includes highway garages, transfer stations, office buildings, POTWSs and water treatment
plants;

(0)
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Office complexes;

(p).

Sports complexes;

(@)

Racetracks; includes racetracks with earthen (dirt) surface;

(r)

Road construction or reconstruction;

(s)

Parking lot construction or reconstruction;

(t)
Athletic fields (natural grass) that include the construction or reconstruction of impervious area (greater than 5%
of disturbed area) or alter the hydrology from predevelopment to postdevelopment conditions;

(u)
Athletic fields with artificial turf,

(v)

Permanent access roads or parking areas surfaced with impervious cover, and substations constructed as part of
an overhead electric transmission line project, wind power project or cell tower project; and

(W)
All other construction activities, not listed above, that include the construction or reconstruction of impervious area

and alter the hydrology from predevelopment to postdevelopment conditions.

)
SWPPP requirements for land development activities that are subject to § 248-8A(2):

(a)
All information in § 248-6A(1) of this chapter;

(b).

Description of each postconstruction stormwater management practice;

(c)

Site map/construction drawing(s) showing the specific location(s) and size(s) of each postconstruction stormwater
management practice;

(d)

Hydrologic and hydraulic analysis for all structural components of the stormwater management system for the
applicable design storms;

(e)

A detailed summary (including calculations) of the sizing criteria that was used to design all postconstruction
stormwater management practices. At a minimum, the summary shall address the required design criteria from
the applicable chapter(s) of the New York State Stormwater Management Design Manual, including the
identification of and justification for any deviations from the Design Manual, and identification of any design
criteria that are not required based on the redevelopment criteria or waiver criteria included in the Design Manual;

(f)

Dimensions, material specifications and installation details for each postconstruction stormwater management
practice;

(9)

An operations and maintenance plan that includes inspection and maintenance schedules and actions to ensure
continuous and effective operation of each postconstruction stormwater management practice. The plan shall
identify the entity that will be responsible for the long-term operation and maintenance of each practice;

(h)
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Maintenance easements to ensure access to all stormwater management practices at the site for the purpose of
inspection and repair. Easements shall be recorded on the plan and shall remain in effect with transfer of title to

the property;

iy _

Inspection and maintenance agreements binding on all subsequent landowners served by the on-site stormwater
management measures in accordance with § 248-8 of this chapter.

B.

Plan preparation and certification. For land development activities as defined in §§ 248-3 and 248-6A(2) of this
chapter, the SWPPP shall be prepared by a qualified professional as defined in this chapter and must be signed
by the professional preparing the plan, who shall certify that the design of all stormwater management practices

meet the requirements in this chapter.

C.
Other environmental permits. The applicant shall assure that all other applicable environmental permits have

been or will be acquired for the land development activity prior to approval of the final SWPPP.

D.
Contractor qualifications/certification.

(1)

Each contractor and subcontractor identified in the SWPPP who will be responsible for installing, constructing,
repairing, inspecting and maintaining the erosion and sediment control practices included in the SWPPP and the
postconstruction stormwater management practice installation must sign and date a copy of the following
contractor certification statement before undertaking any land development activity: "l certify under penalty of law
that | understand and agree to comply with the terms and conditions of the Stormwater Pollution Prevention Plan;
and that |, or one of my on-site staff, has received a minimum of four hours of acceptable training in erosion and
sediment control within the last three years. | also understand that it is unlawful for any person to cause or
contribute to a violation of water quality standards.”

2)

The certification must include the name and title of the person providing the signature; address and telephone
number of the contracting firm; the address (or other identifying description) of the site; and the date the
certification is made.

(3)

The certification statement(s) shall become part of the SWPPP for the land development activity.

E.
A copy of the SWPPP shall be retained at the site of the land development activity during construction from the

date of initiation of construction activities to the date of final stabilization.

F.
Working in or crossing watercourses.

(1)

Construction vehicles should be kept out of watercourses to the greatest extent possible. Where channel work is
necessary, precautions must be taken to stabilize the work area during construction to minimize erosion. The
channel (including bed and banks) must be restabilized at the end of each day once in-channel work has begun.
Channel work is not permitted during the wet season or as may be prescribed by the approval authority.

(2)
Where a watercourse must be crossed by construction vehicles regularly during construction, a temporary stream
crossing, diversion, or dewatering plan must be provided. In the event that any work is conducted in wetlands, as

the term is defined in Chapter 178 of the Code of the Town of Yorktown, those permit procedures shall apply.

G.
Underground utility construction.

)]

The construction of underground utility lines involving installation, maintenance, or repair which disturbs more
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than 10,000 square feet shall be subject to the following criteria:

(a)

No more than 300 feet of trench are to be opened at one time unless approval to open a greater length is granted
by the Town Engineer.

(b)

Where consistent with safety and space considerations, excavated material is to be placed on the uphill side of
the trenches.

(c)

Trench dewatering devices shall discharge in a manner which will not adversely affect flowing streams, drainage
systems, or off-site property.

), - .

Individual service connections, telephone, and electric lines and underground public utility lines under streets or
sidewalks are exempt from the above requirements.

§ 248-7 Performance and design criteria.

A.
Technical standards. For the purpose of this chapter, the following documents shall serve as the official guides

and specifications for stormwater management. Stormwater management practices that are designed and
constructed in accordance with these technical documents shall be presumed to meet the standards imposed by

this chapter:
(1)

The New York State Stormwater Management Design Manual (New York State Department of Environmental
Conservation, most current version or its successor, referred to as the Design Manual), including the enhanced

phosphorus removal standards.

(2)
New York Standards and Specifications for Erosion and Sediment Control (Empire State Chapter of the Soil and
Water Conservation Society, 2005, most current version or its successor, hereafter referred to as the "Erosion

Control Manual").

B.
Equivalence to technical standards. Where stormwater management practices are not designed in accordance
with the technical standards referenced in § 248-7A, the applicant or developer must demonstrate equivalence to

these standards and the SWPPP shall be prepared by a licensed professional.

C.
Water quality standards. Any land development activity shall not cause an increase in turbidity that will result in

substantial visible contrast to natural conditions in surface waters of the State of New York.

§ 248-8 Maintenance, inspection and repair of stormwater facilities.
A.

Maintenance and inspection during construction.

(1)

The applicant or developer of the land development activity 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
applicant or developer to achieve compliance with the conditions of this chapter. Sediment shall be removed from
sediment traps of sediment ponds whenever their design capacity has been reduced by 50%.

(2)

For land development activities as defined in § 248-3 of this chapter that disturb one or more acres of land, the
applicant shall have a qualified inspector conduct site inspections and document the effectiveness of all erosion
and sediment control practices every seven days. Inspection reports shall be maintained in a site logbook and

copies furnished to the Town Engineer within seven days of inspection.
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B.

Maintenance easement(s). Prior to the issuance of any approval that has a stormwater management facility as
one of the requirements, the applicant or developer must execute a maintenance agreement that shall be binding
on all subsequent landowners served by the stormwater management facility. The easement shall provide for
access to the facility at reasonable times for periodic inspection by the Town of Yorktown to ensure that the facility
is maintained in proper working condition to meet design standards and any other provisions established by this
chapter. The easement shall be recorded by the grantor in the office of the County Clerk after approval by the

counsel! for the Town of Yorktown.

C.
Maintenance after construction. The owner or operator of permanent stormwater management practice(s)

installed in accordance with this chapter shall ensure that the practice(s) are operated and maintained to achieve
the goalis of this chapter. Proper operation and maintenance also includes, as a minimum, the following:

(1

A preventive/corrective maintenance program for all critical facilities and systems of treatment and control (or
related appurtenances) which are installed or used by the owner or operator to achieve the goals of this chapter.

(2)

Written procedures for operation and maintenance and training new maintenance personnel.

(3)

Discharges from the SMPs shall not exceed design criteria or cause or contribute to water quality standard
violations in accordance with § 248-7C.

D.
Maintenance agreements. The Town of Yorktown shall approve a formal maintenance agreement for stormwater

management facilities binding on all subsequent landowners and recorded in the office of the County Clerk as a
deed restriction on the property prior to final plan approval. The maintenance agreement shall be consistent with
the terms and conditions of the Sample Stormwater Control Facility Maintenance Agreement as prepared by the
New York State Department of Environmental Conservation and on file at the Town Clerk and Planning and
Engineering offices. The Town of Yorktown, in lieu of a maintenance agreement, at its sole discretion, may accept
dedication of any existing or future stormwater management facility, provided that such facility meets all the
requirements of this chapter and includes adequate and perpetual access and sufficient area, by easement or
otherwise, for inspection and regular maintenance.

§ 248-9 Procedures for permits.

A

Application required. Except as otherwise provided in this chapter, no person shall commence or perform any
land-disturbing activity not exempted from this section, including but not limited to grading, stripping, excavating or
filling, without first obtaining a stormwater management and erosion and sediment control permit from the
permitting authority. Application for a permit shall be made to the approval authority on forms furnished by the
Planning and Engineering Department. When a stormwater management and an erosion and sediment control
permit is required for improvements assaociated with a subdivision, site plan or wetland application, a separate
erosion and sediment control application form is not required; however, the required fee shall be submitted in
accordance with a fee schedule adopted by the Town Board. The approval authority shall review the subdivision,
site plan or wetland applications using the standards established by this chapter.

B.
Coordination with other reviews. It is the intent of this chapter to incorporate the consideration of stormwater

management, soil erosion and sediment control into the Town's extant land use and development approval
procedures in conjunction with the procedures of the State Environmental Quality Review Act whenever
applicable. To the maximum extent possible, the review, hearings and decision upon any application processed
under this chapter shall be coincident with similar procedures that the approval authority may undertake in regard
to other applications that are directly related.

C

Notice to agencies. Upon submission of a completed application, the Planning and Engineering Department or the
Town Board shall notify all interested agencies required by applicable statutes, the Town Board, the Conservation
Board and any agency so designated by resolution of the Town Board of an opportunity to provide comment.
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D.
Town of Yorktown Conservation Board review. The Conservation Board shall review the Planning Board and

Town Board applications within 30 days of the date of the Planning and Engineering Department's or Town
Board's transmittal letter and shall file a written report to the approval authority with its recommendations
concerning the application. Such report shall evaluate the proposed operation or project in terms of the findings,

intent and standards of this chapter.

E.
Westchester County Soil and Water Conservation District review. The Westchester County Soil and Water

Conservation District may be consulted for review and recommendations for all applications for any permits
involving land-disturbing activity which involves construction on slopes in excess of 25%, excavation or fill of
20,000 cubic yards or more of material, is within 100 feet of a watercourse, as defined herein, or within 100 feet of
wetlands as classified by the unified definition or for any applications for permits involving any land-disturbing
activities in the Town of Yorktown. If the Westchester County Soil and Water Conservation District fails to make
any recommendation within 30 days upon receipt of mailing, such referral shall be deemed to constitute no

objection to the application.

F.
SEQRA compliance. An application shall not be deemed complete until and unless the applicant has complied

fully with the procedures of the State Environmental Quality Review Act.

G.

Expiration of approval. All permits shall expire upon completion of the acts specified and, unless otherwise
indicated, shall be valid for a period of one year from the date of issue. An extension of an original permit may be
granted upon written request to the approval authority by the original permit holder or his/ner legal agent. The
approval authority may require a new application be filed if, in its judgment, the original intent of the permit is
altered or extended by the renewal or if the applicant has failed to abide by the terms of the original permit in any
way. The request for renewal of a permit shall follow the same form and procedure as the original application.

H.‘ -
Administrative review. If the application is determined to require administrative review, the Town Engineer or

his/her authorized representative has the authority to waive any requirement as listed under § 248-7.

§ 248-10 Permit application.

An application for a stormwater management and an erosion and sediment control permit shall be made by the
owner of the property or his authorized agent with the Planning and Engineering Department. Each application
shall include an erosion and sediment control plan. Each application shall bear the name(s) and address(es) of
the owner or developer of the site and of any consulting firm retained by the applicant, together with the name of
the applicant's principal contact at such firm. Furthermore, each application shall include a certification that any
land clearing, construction or development involving the movement of earth shall be in accordance with the plans

approved by issuance of the permit.

§ 248-11 Required application submissions.

Each application for a permit hereunder shall be accompanied by the following information and/or items, except
submittals and/or their substantial equivalents as in the case of the administrative permit application where

required by the Town Engineer or his/her authorized representative.

A
An application form as provided by the Planning and Engineering Departments.

B.
A completed stormwater pollution prevention plan as detailed in § 248-6.

§ 248-12 Improvement security.

The applicant may be required to file with the Town of Yorktown a stormwater management and erosion and
sediment control bond or other improvement security satisfactory to the Town Attorney in an amount deemed
sufficient by the permitting authority to cover all costs of improvements, landscaping, maintenance of
improvements, and landscaping for such period as specified by the Town, and engineering inspection costs to
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cover the cost of failure or repair of improvements installed on the site.

§ 248-13 Review of application; approval.

Each application for a stormwater management plan and an erosion and sediment control permit shall be
reviewed and acted upon according to the following procedures:

A

The permitting authority will review each application for a stormwater management plan and an erosion and
sediment control permit to determine its completeness and conformance with the provisions of this chapter. The
permitting authority, within 31 days of receipt of the application, shall make a determination as to whether an
application is complete.

B.

Referrals. The permitting authority, upon receipt of a completed application or upon a determination of
completion, may refer the completed application and supporting pians and documents to the Westchester County
Soil and Water Conservation District on all applications meeting the criteria set forth in this chapter. All
applications not handled by the Town Engineer administratively may be referred to the Conservation Board for
review and comment. The Westchester County Soil and Conservation District or the Conservation Board, as
applicable, shall be required to review the application within 30 days of receipt thereof and shall file a written
report with the permitting authority with its recommendations concerning the application, including, but not limited
to, an evaluation of the completeness of the application. Such report shall evaluate the proposed operation or
project in terms of the management objectives and principles of this chapter and shall include the effect of such
operation or project on the project area. The permitting authority may also refer any application, where applicable,
to any other local governmental or public agency within whose jurisdiction the site is located, for review and

comment.

(S
No stormwater management and erosion and sediment control permit shall be issued for the proposed site plan,

subdivision or wetland unless:

(1

The development has been approved by the Town of Yorktown, where applicable;

(2)

Such permit is accompanied by or combined with a valid building permit issued by the Town of Yorktown; and

(3)

The proposed earthmoving is coordinated with any overall development previously approved by the Town of
Yorkitown for the area in which the site is situated.

D.
Pending preparation and approval of a revised plan, development activities shall be allowed by the approval

authority.

§ 248-14 Responsibility for damages.

The permittee shall not be relieved of responsibility for damage to persons or property otherwise imposed by law,
and the Town of Yorktown or its officers will not be made liable for such damage by:

A
The issuance of a permit under this chapter,;

B.
Compliance with the provisions of that permit or with conditions attached thereto;

C.
Failure of municipal officials to observe or recognize hazardous or unsightly conditions;

D.
Failure of municipal officials to recommend denial of or to deny a permit; or
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E.
Exemptions from the permit requirements of this chapter.

§ 248-15 Erosion and sediment control inspection.

A
Required inspections; notification; violations.

(1)

The Town of Yorktown Stormwater Management Officer may require such inspections as necessary to determine
compliance with this chapter and may either approve that portion of the work completed or notify the applicant
wherein the work fails to comply with the requirements of this chapter and the stormwater pollution prevention
plan (SWPPP), as approved. To obtain inspections, the applicant shall notify the Town of Yorktown enforcement
official at least 48 hours before any of the following as required by the Stormwater Management Officer:

(a)
Start of construction.

(b)

Installation of sediment and erosion control measures.

()

Completion of site clearing.

(d)

Completion of rough grading.

(e)

Completion of final grading.

(f)

Close of the construction season.

(9)

Completion of final landscaping.

(h)

Successful establishment of landscaping in public areas.

(2)

If any violations are found, the applicant and developer shall be notified in writing of the nature of the violation and
the required corrective actions. No further work shall be conducted except for site stabilization until any violations
are corrected and all work previously completed has received approval by the Stormwater Management Officer or
the Town Engineer or his/her authorized representative.

B.
Stormwater management practice inspections. The Town of Yorktown Stormwater Management Officer is

responsible for conducting inspections of stormwater management practices (SMPs). All applicants are required
to submit as-built plans for any stormwater management practices located on site after final construction is
completed. The plan must show the final design specifications for all stormwater management facilities and must

be certified by a professional engineer.

C.
Inspection of stormwater facilities after project completion. Inspection programs shall be established on any

reasonable basis, including but not limited to routine inspections; random inspections; inspections based upon
complaints or other notice of possible violations; inspection of drainage basins or areas identified as higher-than-
typical sources of sediment or other contaminants or pollutants; inspections of businesses or industries of a type
associated with higher-than-usual discharges of contaminants or pollutants or with discharges of a type which are
more likely than the typical discharge to cause violations of state or federal water or sediment quality standards of
the SPDES stormwater permit; and joint inspections with other agencies inspecting under environmental or safety
laws. Inspections may include, but are not limited to, reviewing maintenance and repair records; sampling
discharges, surface water, groundwater, and material or water in drainage control facilities; and evaluating the
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condition of drainage control facilities and other stormwater management practices.

D.
Submission of reports. The Town of Yorktown Stormwater Management Officer may require monitoring and
reporting from entities subject to this chapter as are necessary to determine compliance with this chapter.

E.

Right-of-entry for inspection. When any new stormwater management facility is installed on private property or
when any new connection is made between private property and the public stormwater system, the landowner
shall grant to the Town of Yorktown the right to enter the property at reasonable times and in a reasonable
manner for the purpose of inspection as specified in § 248-15C.

F.
Special precautions.

(1)

If at any stage of the grading (at any development site), the Town Engineer or his/her authorized representative
determines, by inspection, that the nature of the site is such that further work authorized by an existing permit is
likely to imperil any property, public way, watercourse, or drainage structure, the Stormwater Management Officer,
Town Engineer or his/her authorized representative may require as a condition of allowing the work to be done
that such reasonable precautions be taken as are considered advisable to avoid the likelihood of such peril.
Special precautions may include, but are not limited to, reducing the grade of exposed slope, construction of
additional drainage facilities, berms, terracing, compaction or cribbing, installation of plant materials for erosion
control, and recommendations to use a registered engineer, CPESC individual and/or geologist, which may make
requirements for further work.

(2)

Where it appears that storm damage may result from incomplete grading on any construction site, work may be
stopped and the permittee may be required to install temporary structures or take such other measures as may be
necessary to protect adjoining property or public safety. On large developments or where unusual site conditions
prevail, the Town Engineer may specify the time of start for grading and time of completion or may require that the
operations be conducted in specific stages to ensure completion of protective measures or devices prior to the
advent of seasonal rains.

§ 248-16 Performance guarantee; recordkeeping.

A.

Construction completion guarantee. In order to ensure the full and faithful completion of all land development
activities related to compliance with all conditions set forth by the Town of Yorktown in its approval of the
stormwater pollution prevention plan, the Town of Yorktown may require the applicant or developer to provide,
prior to construction, a performance bond, cash escrow, or irrevocable letter of credit from an appropriate financial
or surety institution which guarantees satisfactory completion of the project and names the Town of Yorktown as
beneficiary. The security shall be in an amount to be determined by the Town of Yorktown based on submission
of final design plans, with reference to actual construction and landscaping costs. The performance guarantee
shall remain in force until the surety is released from liability by the Town of Yorktown, provided that such period
shall not be less than one year from the date of final acceptance or such other certification that the facility(ies)
have been constructed in accordance with the approved plans and specifications and that a one-year inspection
has been conducted and the facilities have been found to be acceptable to the Town of Yorktown. Per annum
interest on cash escrow deposits shall be reinvested in the account until the surety is released from liability.

B.
Maintenance guarantee. Where stormwater management and erosion and sediment control facilities are to be

operated and maintained by the developer or by a corporation that owns or manages a commercial or industrial
facility, the developer, prior to construction, may be required to provide the Town of Yorktown with an irrevocable
letter of credit from an approved financial institution or surety to ensure proper operation and maintenance of all
stormwater management and erosion control facilities both during and after construction, and until the facilities
are removed from operation. If the developer or landowner fails to properly operate and maintain stormwater
management and erosion and sediment control facilities, the Town of Yorktown may draw upon the account to
cover the costs of proper operation and maintenance, including engineering and inspection costs.

C.
Recordkeeping. The Town of Yorktown may require entities subject to this chapter to maintain records
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demonstrating compliance with this chapter.

§ 248-17 Enforcement; penalties for offenses.

A
Notice of violation. When the Town of Yorktown determines that a land development activity is not being carried
out in accordance with the requirements of this chapter, it may issue a written notice of violation to the landowner.

The notice of violation shall contain:

(1)

The name and address of the landowner, developer or applicant;

2)

The address, when available, or a description of the building, structure or land upon which the violation is
occeurring;

(3)

A statement specifying the nature of the violation;

4).

A description of the remedial measures necessary to bring the land development activity into compliance with this
chapter and a time schedule for the completion of such remedial action; '

(5)

A statement of the penalty or penalties that shall or may be assessed against the person to whom the notice of
violation is directed,;

(8).
A statement that the determination of violation may be appealed to the municipality by filing a written notice of
appeal within 15 days of service of notice of violation.

B.

Stop-work orders. The Town of Yorktown may issue a stop-work order for violation of this chapter. Persons
receiving a stop-work order shall be required to halt all land development activities, except those activities that
address the violations leading to the stop-work order. The stop-work order shall be in effect until the Town of
Yorktown confirms that the land development activity is in compliance and the violation has been satisfactorily
addressed. Failure to address a stop-work order in a timely manner may result in civil, criminal, or monetary
penalties in accordance with the enforcement measures authorized in this chapter.

C.
Violations. Any land development activity that is commenced or is conducted contrary to this chapter may be

restrained by injunction or otherwise abated in a manner provided by law.

D.
Enforcement.

(1)

Civil sanctions.

(@)

Any person found violating any provision of this chapter or conditions duly imposed pursuant thereto shall be
served by the Town Engineer or his/her authorized representative with a written notice stating the nature of the
violation and providing a specified time within which the violation shall cease and satisfactory corrective action

taken by the violator.

(b)

Any person who is found to have violated, disobeyed or disregarded any provision of this chapter shall be liable to
the people of the Town of Yorktown for a civil penalty not to exceed $10,000 for every such violation, to be
assessed by the Town Court, after a hearing or opportunity to be heard before the Town Court.

(c)

The Town Court shall have the power, following a hearing, to direct the violator to cease violation of the chapter
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and satisfactorily restore the affected area to its condition prior to the violation or otherwise complete the terms
and conditions of the permit. The Town Court may order the use of all or part of any performance bonds to
complete, restore or otherwise improve the affected area.

@)

Criminal sanctions.

(a).
Any person found violating any provision of this chapter or conditions duly imposed pursuant thereto shall, for the
first offense, be guilty of a violation punishable by a fine of not less than $500 nor more than $1,000.

(b)
For a second and each subsequent offense, such person shall be guilty of a misdemeanor punishable by a fine of
not less than $1,000 nor more than $2,000 or a term of imprisonment of no more than six months, or both.

()
Each offense shall be a separate and distinct offense and, in the case of a continuing offense, each day's
continuance thereof shall be deemed a separate and distinct offense.

(d)
The Town Attorney shall prosecute any person alleged to have violated the provisions of this chapter and shall
seek equitable relief to restrain any violation or threatened violation of its provisions.

E.
Withholding of certificate of occupancy. If any building or land development activity is installed or conducted in
violation of this chapter, the Stormwater Management Officer may prevent the occupancy of said building or land.

F.
Restoration of lands. Any violator may be required to restore land to its undisturbed condition. In the event that

restoration is not undertaken within a reasonable time after notice, the Town of Yorktown may take necessary
corrective action, the cost of which shall become a lien upon the property until paid.

§ 248-18 Fees for services.

The Town of Yorktown may require any person undertaking land development activities regulated by this chapter
to pay reasonable costs at prevailing rates for review of SWPPPs, inspections or SMP maintenance performed by
the Town of Yorktown or performed by a third party for the Town of Yorktown.

§ 248-19 Amendment of plans.

Major amendments to the site development or the stormwater pollution prevention plan shall be submitted to the
permitting authority and shall be processed and approved or disapproved in the same manner as the original
plans. Field modifications of a minor nature may be authorized by the permitting authority by written authorization
to the permittee. There shall be no oral authorization amending an erosion and sediment control plan.

§ 248-20 Expiration of permit.

All erosion and sediment control permits shall expire if the work authorized by such permit is not substantially
started within one year or is not completed by a date which shall be specified in the permit. The permitting
authority may, upon written presentation of sufficient justification for delay made prior to the expiration of the
permit, grant a reasonable extension of time to begin the work prescribed under the permit. An extension of an
original permit may be granted upon written request to the permitting authority at least 30 days prior to the
expiration date of the original permit. The request for a renewal of a permit shall follow the same form and
procedure as the original application.

§ 248-21 Conflicting provisions.

If in any case the provisions of this chapter conflict with any other provisions of the Code of the Town of Yorktown,
the provisions which impose the more stringent requirement shall apply.

§ 248-22 Compliance with other regulations.
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All development and improvement allowed by right or allowed by permit shall aiso conform to all rules and
regulations contained in the Code of the Town of Yorktown and all other applicable laws and regulations.
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OWNER/OPERATOR CERTIFICATION

‘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 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 knowledge and belief, true, accurate, and complete. Further, | hereby certify
that the SWPPP meets all Federal, State, and local erosion and sediment control
requirements. | am aware that false statements made herein are punishable as a Class
A misdemeanor pursuant to Section 210.45 of the Penal Law.”

Name (please print)

Title

Date

Address

Phone

E-mail

Signature

Name of Trained Individual
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CONTRACTOR CERTIFICATION

Contractor Certification Statement — All contractors and subcontractors identified in a
SWPPP in accordance with Part [Il.E.1 (SPDES General Permit for Stormwater Runoff
from Construction Activity, GP-0-10-001, January 2010) of this permit shall sign a copy
of the following certification statement before undertaking any construction activity at the
site identified in the SWPPP:

“I hereby certify that | understand and agree to comply with the terms and
conditions of the SWPPP and agree to implement any corrective actions
identified by the qualified inspector during a site inspection. | also understand
that the Owner or Operator must comply with the terms and conditions of the
New York State Pollutant Discharge Elimination System (“SPDES”) general permit
for stormwater discharges from construction activities and that it is unlawful for
any person to cause or contribute to a violation of water quality standards.
Furthermore, | understand that certifying false, incorrect or inaccurate
information is a violation of the referenced permit and the laws of the State of
New York and could subject me to criminal, civil and/or administrative
proceedings.”

Individual Contractor:

Name and Title (please print)

Signature of Contractor

Name of Trained Individual

Company / Contracting Firm:

Name of Company

Address of Company

Telephone Number / Cell Number

Site Information:

Address of Site

Today’s Date:
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Use of erosion and sediment control structures and practices are important to
maintaining site stability under runoff and during daily construction activities. The
Construction Sequence should be staged with erosion and sediment controls, as
follows, with all controls in place and implemented prior to respective infrastructure
construction. As construction proceeds, the controls should be monitored, maintained
and replaced as needed. Additional controls may be required as needed to address
unforeseen situations.

Refer to The Construction Drawings for all plans and details which relate to the
Construction Sequence. This Sequence should be followed in conjunction with all
Plans, Notes, and the Stormwater Pollution Prevention Plan. Prior to the
commencement of work, the Owner and General Contractor shall read and understand
the Sequence for Construction. The Sequence shall be discussed at the time of the
Pre-construction Meeting.

During construction of the project, the Contractor is responsible to coordinate all
required inspections with various agencies and the Project Engineer.

Use of erosion and sediment control structures and practices are important to
maintaining site stability under runoff and during daily construction activities.
Construction sequence should be staged with erosion and sediment controls as follows
with all controls in place and implemented prior to respective infrastructure construction.

Refer to the Plan Set for all plans and details which relate to Construction
Sequence.

1. A licensed surveyor must define infrastructure locations, limits of disturbance,
stormwater basin limits, and grades in the field prior to start of any
construction.

2. Install all temporary erosion control measures as shown on the Erosion and
Sediment Control Plan and the associated Details.

3. Cut and clear trees within work area. Timbered trees, wood chips, and
stumps shall be removed off-site.

4. Start construction of project access points, set-up staging areas and install
anti-tracking pads as shown on Erosion and Sediment Control Plan.

Sl Rough grade road, building, and parking area.

6. Begin excavation of building foundations and utilities. Protect open
excavations. Where applicable, place fill on the up-slopes and side edges of
fill area. Fill should be pushed in place and stabilized with tacking
perpendicular to the slope. Place soil stockpiles in locations shown on the
Erosion and Sediment Control Plans and associated Details.
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10.

11.

12.

13.

Upon completion of foundation backfill to grade and immediately stabilized
areas that will not receive traffic or disturbance within one week.

Begin the excavation and installation of utilities and drainage system. Protect
trenches and open excavations from erosion. Refer to manufacturer's
recommendations for installation of the water treatment and detention system.
All drainage inlets shall be protected from sediment entering. There shall be
no direct unfiltered discharge into the subsurface stormwater system.

During building and site construction maintain and re-establish as required
erosion control and stabilization measures as required by the site plan and
details.

Install base course of Item 4 in all pavement areas. Stabilize all open areas
with seed and muich.

Construct remainder of road and parking areas. First install curbs, asphalt
binder, and concrete sidewalk.

Backfill curbs, grade, place final soil topping and put in place permanent
vegetative cover over all disturbed areas, landscape beds, slopes, etc.

Once site stabilization has taken place, remove all temporary erosion and
sediment controls.
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PRELIMINARY GEOTECHNICAL EXPLORATION
YORKTOWN SITE
WESTCHESTER COUNTY, NEW YORK
NOVEMBER 2000-

INTRODUCTION
The Pulte Home Corporation of the Delaware Valley (Pulte) is considering the purchase of

approximately 100 acres of land, located near Yorktown, Westchester County, New York. The
property is planned to be developed with 44 single-family residences. The configuration of the
proposed site development including number and size of lots, layout of roads, and proposed grading
was indicated on a plan entitled “Topography Schematic Subdivision,” prepared by Tim Miller
Associates, Inc. (Miller), of Cold Spring, New York, revised June 2000.

In conjunction with the proposed development, Geo—Technc.)lo gy Associates, Inc. (GTA) was
retained to perform a preliminary geotechnical exploration of the project site. Included in our ﬁeld
exploration were 22 test pits, which were excavated to depths of approximately 4 to 14 feet below the
existing ground surface. Limited laboratory testing was performed on selected samples recovered
from the test pits to characterize general subsurface conditions. Conclusions and recommendations
regarding site development were derived from engineering analysis of field and laboratory data and on
plans for the proposed development as provided by your office. An Environmental Site Assessment

has been prepared by GTA and is transmitted under separate cover.

SITE DESCRIPTION
The subject property is located along the northern side of U.S. Route 202, immediately

northwest of the intersection with Bear Mountain Parkway. The site comprises approximately 100
acres of land, and is referenced as Lands of State Land Corporation. The subject property consists
primarily of undeveloped wooded land. The site currently contains a series of stone walls, 2 to 4 feet

in height. No buildings were observed on the site.
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The topographic information on the plan by Miller indicates that the ground surface elevations
on the site range from approximately 566 feet above Mean Sea Level (MSL), at the northwestern
corner of the site, to approximately 305 feet above MSL, at the southeastern corner, adjacent to Route
202. The northern portion is very steeply sloping, with slopes as steep as 3 horizontal to 1 verticél,
while the southern portion is gently to moderately sloping, with a large, nearly flat wetland area at the
southwestern comner of the property. Two deeply eroded, intermittent streams, which are oriented
north to south, transect the eastern and central portions of the site, conveying runoff toward the
southeastern comer of the site. The site and vicinity are gently to steeply sloping, with regional
drainage directed to the south, toward the New Croton Reservoir. Based on the topography, surficial
drainage from adjacent areas to the north appears to be directed toward the site. Land adjacent to the
north, east, and west of the site is primarily undeveloped and wooded. The land across U.S. Route

202, to the south, has been developed for commercial and residential use.

PROPOSED CONSTRUCTION
Itis GTA’s understanding that the subject property is planned to be developed with 44 single-

family residences, which will be serviced by public utilities. The plan by Miller indicates that the on-
site grading will involve cuts of as much as 20 feet and fills of as much as 35 feet. Excavations for

basements will likely extend to depths of as much as 10 to 15 feet below the existing ground surface.

RELEVANT GEOLOGY
The Geologic Map of New York, Lower Hudson Sheet (1970) indicates that the site vicinity is
located within the Piedmont Physiographic Province. Typically, the Piedmont is characterized by

hard, crystalline, igneous and metamorphic rock formations. Specifically, the site is indicated to be
underlain by the Proterozoic Age biotite-quartz-plagioclase gneiss, with subordinate granitic gneiss,

amphibolite, and calsilicate rock

The Surficial Geologic Map of New York, Lower Hudson Sheer (1989) indicates that the

majority of the subject site is situated within an area covered by glacial till, ranging in thickness from
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110 50 meters. The extreme southern portion of the site is mapped as being underlain by Outwash

Sand and Gravel, ranging in thickness from 2 to 20 meters.

SUBSURFACE EXPLORATION

The field exploration consisted of excavating test pits at 22 locations using a Caterpillar 320

trackhoe. The test pits, designated as TP-1 through TP-22, were excavated on November 9 and 10,
2000, to depths of approximately 4 to 14 feet below the existing ground surface. Test pits were
excavated across the site at accessible areas selected and field located by GTA. The approximate
locations of the test pits are indicated on the Test Pit Location Plan, attached in Appendix A. '
Elevations provided on the logs are interpolated from topography shown on the available site plans

and should not be relied upon as accurate indications of test pit locations or elevations.

Samples retrieved from the test pits were returned to GTA's laboratory for visual classification
by laboratory personnel and limited laboratory testing. Descriptions as provided on the logs are

visual, supplemented by available laboratory test results.

SUBSURFACE CONDITIONS
" The test pits generally confirmed the underlying geologic formation as the gneiss. No

significant thickness of glacial till was encountered. The Outwash Sand and Gravel was encountered
only in Test Pit TP-1. Site subsoils were generally found to be residual soil derived from the in situ
decomposition of the parent gneiss, transitioning into weathered rock with depth. Predominant
overburden soil materials consisted of micaceous silty sand, with minor percentages of clay and rock
fragments. The more cohesive soils (clays and silts) were typically encountered near the ground
surface, at the gently sloping portions of the site. The granular soils typically consisted of coarse to
fine sand, with varying amounts of non-plastic to slightly plastic clayey silt. The underlying parent
gneiss bedrock was slightly to moderately weathered at the depths of test pit refusal, with occasional

boulders encountered in the residual soil matrix.
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Topsoil thicknesses generally ranged from approximately 12 to 20 inches, averaging
approximately 16 inches. Topsoil thickness is often greater in low-lying areas and less at the steeper

portions of the site. The logs of the test pits are attached in Appendix B.

Groundwater was encountered during excavation only in Test Pit TP-1, at a depth of 8 feet.
The remaining test pits were dry upon completion. Groundwater or perched levels during the wet
season of the yeaf (late winter/early spring) may likely rise to be within a few feet of the existing

ground surface at the low-lying portions of the site and areas adjacent to wetlands.

Visual observations indicated the near-surface materials (i.e. materials generally within the
upper 1 to 2 feet) ranged from soft or loose to medium stiff or medium dense in consistency. The
underlying residual soils were generally medium dense to dense, with the density typically increasing
with depth up to the point of refusal. Approximately one-half of the test pits encountered refusal on
rock ‘at depths ranging from 4 to 9 feet below the existing ground surface, averaging 7 feet, indicating

shallow weathered rock conditions are prevalent across the site.

LABORATORY TESTING

Selected samples recovered from the field exploration were tested for limited laboratory
analysis including mechanical properties for classification in accordance with the Unified Soil
Classification System (USCS), moisture-density relationship testing, and natural moisture content
determination. By classifying the soils in accordance with USCS, information regarding the materials
potential usage beneath foundation systems and pavements can be evaluated. It should be noted that
the particle sizes referred to as sand and gravel were predominately rock fragments. Results of this

testing are as follows:
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SUMMARY OF INDEX PROPERTY TESTING

Ly AR e SRRl A LIQUID A - PEASTICITY, tel - 2 S ai . ~USCSArtiary > 5 35 §
LOCATION | DEPTH (ft) | LIMIT(LL) | |  INDEX(@D) |/ = CLASSIFICATION '

TP-2 1.0t0 5.0 NP - Silty sand (SM)

TP-3 5.0t05.5 19 3 Silty sand (SM)

TP-5 4.0t04.5 NP -- Silty sand (SM)

TP-18 25t03.0 20 5 Silty sand (SM)

TP-20 1.0t0 5.0 NP -- Silty sand (SM)

TP-21 6.5t07.0 NP - ) Silty sand (SM)

NP = non-plastic

Bulk samples from Test Pits TP-2 and TP-20, obtained from depths of approximately 1 to 5
feet below the existing ground surface, were tested for moisture-density relationships. The samples
were classified as a silty sand and were determined to have Standard Proctor (ASTM D-1557,
AASHTO T-99) maximum dry densities of 117.0 pounds per cubic foot (pcf) at an optimum moisture

content of 13.5 percent and 122.0 pcf at an optimum moisture content of 11.0 percent, respectively.

Natural soil moistures for selected samples were determined to range from 5.3 to 18.6 percent,
averaging approximately 12 percent. Based on the natural moisture contents and moisture-density
testing, the majority of the soils will generally have moi;tures of 10 to 15 percent, which is within the
working range of the optimum moisture for compaction. The results of laboratory testing are included

in Appendix C.

CONCLUSIONS AND RECOMMENDATIONS

Based upon the results of this study, it is our opinion that development of the site with the

proposed residential subdivision is feasible using standard construction practices, given that the:
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following recommendations are followed, and that the level of care is maintained during construction.

Preliminary details are provided as follows.

Foundations

The proposed structures can likely be supported on shallow spread footings designed for a net
allowable bearing pressure of 2,500 pounds per square foot (psf). This allowable bearing
pressure applies to the undisturbed residual soils beneath the 1- to 2-foot thickness of loose
surficial soils, and to properly compacted and controlled fills. Standard footing details should
prove acceptable for this project. Minimum widths for wall footings of 16 inches and column
footings of 24 inches are recommended when design based on above bearing pressures results
in a more narrow footing. Maximum settlement on the order of 1 inch total and % inch
differential can be anticipated, based upon the loads assumed herein. Exterior footings should
be founded a minimum depth below final exterior grades consistent with local building code to
provide protection from frost action. The actual design bearing pressures to be used at specific

building locations will need to be evaluated as part of the final geotechnical engineering study.

Footings should be supported on the stiff or medium dense natural soils below any soft or
loose surficial soils, which are not considered adequate for direct foundation support. Soft
soils and existing fill may be encountered to depths of approximately one to two feet below the
existing ground surface, and foundations should be extended through these materials to a more
stable stratum. Any soft layers at slab subgrade levels should be compacted in-place in

accordance with our site grading recommendations or excavated to a stable stratum.

Excavations for basements, if required, will likely encounter moderately to slightly weathered
rock. It appears that excavation to foundation subgrade levels of 8 to 10 feet below existing
grade can generally be accomplished with standard earthwork equipment. Excavations greater
than this depth will likely require rock excavation techniques, such as hydraulic hammers or

blasting. If footings are excavated into the rock, they should be over-excavated by a minimum
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of 6 inches, with the resultant void backfilled with sand to serve as a cushion against potential

differential settlement due to hard, unyielding materials at footing bottom.

Groundwater was encountered in only one of the test pits at the completion of excavation and
is not expected to be a problem during excavation for foundations. However, should
groundwater be encountered during construction, the excavation should be dewatered through

the use of sumps and removing the water by pumping away from the building site.

Detailed foundation excavation evaluations should be performed in each footing excavation
prior to the placement of reinforcing steel or concrete. These evaluations should be performed
by a representative of the Geotechnical Engineer to confirm that the design allowable soil
bearing pressure is available. The foundation bearing surface evaluations should be performed
using a combination of visual observation, hand-rod probing, and Dynamic Cone Penetrometer
(DCP) testing. Concrete placement should be performed the same day the footings are

excavated to prevent exposure and potential weakening of the foundation subgrade.

Floor Design
Floor slabs can be designed as concrete slabs on grade. GTA recommends that the concrete
floor slabs supported on grade be founded on a 4-inch (minimum) coarse granular layer
covered with polyethylene vapor barrier to interrupt the rise of capillary moisture through the
_ slab. Natural and compacted fill subgrades for sippport of the floor slabs should be observed to
verify stability prior to placement of concrete. The slabs may bear on wall projections;
however, they should be jointed so that the foundation walls can settle slightly without
affecting the slab.

Lateral Earth Pressure
The subsoils at this site are generally described as sands with varying percentages of silt and
gravel-sized rock fragments. The Standard Proctor maximum dry densities for representative

bulk samples were determined to be 117.0 and 122.0 pcf.
7
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Assuming backfill against foundation walls is properly compacted, approximating 92 percent
compaction, the in-place dry density will be approximately 110 pcf, yielding a bulk wet
density of approximately 122 pcf. Based on typical soil gradations, an angle of shearing
resistance (or internal friction) of 32 degrees can be estimated. Finally, assuming slight
deflection of the wall will occur and that “active” earth pressures will develop, the coefficient
of horizontal earth pressure is 0.307, yielding an equivalent fluid pressure of 37 psf/foot of
depth, or 37 pcf. Therefore, we recommend that the below grade walls be designed for an EFP
of 45 pcf. This pressure includes to the use of slightly plastic soils (PI<5). Any moderately

plastic soils, should be excluded from use as foundation backfill.

Surface and Subsurface Drainage
Final grades should be established to provide adequate surface drainage away from the
foundations and building perimeters. A minimum grade of 2 percent is recommended to direct

surface water from proposed structures.

Groundwater was encountered in only one of the test pits, and is not anticipated to occur at
depths of 10 feet or less across the majority of the site. Should groundwater be encountered in
excavations, dewatering techniques should be used to protect below-grade construction. In
utility trenches, water can normally be removed by “sump and pump” techniques. Interior

sump pumps are recommended for foundation drainage if below grade areas are proposed.

Below Grade Utilities
The natural soils and weathered rock are considered suitable for support of below grade
utilities. GTA recommends a 6-inch granular bedding be placed to provide uniform support,

as dictated by site conditions or as otherwise required by local code.

Based upon the results of the test pits, we anticipate that the majority of excavation for the

installation of sanitary sewer will encounter weathered rock or bedrock. Refusal was
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‘encountered in eleven of the test pits at depths of approximately 4 to 9 feet. It is anticipated
that the weathered rock can generally be excavated with heavy-duty excavation equipment to
depths of 2 to 4 feet below the test pit refusal depths. However, isolated areas of “more
competent” rock will likely require the use of hydraulic hoe rams or blasting for removal.
Excavations below 10 to 12 feet should expect to encounter bedrock that will require rock

removal techniques.

Contractors should provide adequate earth support and dewatering systems in utility trench
excavations. Subsurface utility construction at or below 5 feet may encounter groundwater at
low-lying areas or during the wet season. Problems associated with groundwater include
seepage into the excavation, partial loss of stability, and sloughing of soils. These problems
can be reduced at the time of construction through the use of “sump and pump” dewatering
techniques. Utility pipe systems below pavement and other structural areas should be
backfilled using controlled, compacted fill. The backfill should be constructed in accordance

with our site grading recommendations.

Backfill and compaction of the soils to the degree specified in the Site Grading section of this
report will likely require that the soils be moisture conditioned prior to placement and
compaction within the trench. The excavated materials should be spread in thin layers and
acrated by discing to within 4 percentage points of the optimum moisture. If the soils are not
dried, suitable borrow material will need to be imported to the site for utility trench backfill.
With the on-site soils likely being within the “working fange” of optimum, it should be

anticipated that a majority of the soils excavated from trenches can be used as trench backfill.

Site Grading

It appears that roadway and lot grading will require cuts of as much as 20 feet and fills of as
much as 35 feet. Materials classified as ML, CL-ML, SC, SM, SC-SM, GC, GM, and GC-
GM are considered suitable for use in fill construction. The results of laboratory testing

indicate that the soils across the site will be within the working range of optimum moisture for
9



YORKTOWN SITE NOVEMBER 2000

compaction, with the moisture content of the soils generally in the range of 10 to 15 percent,
compared to optimum moisture contents estimated to also range from 10 to 15 percent. The
excavated materials will need to be within 3 to 4 percentage points of the optimum moisture

for compaction before compactive effort is applied.

Off-site borrow, if required, should meet Unified Soil Classification System (USCS)
designations SM, SP, SW, GP, GM, or GW and be approved by the geotechnical engineer.

New fills constructed on slopes steeper than 5H:1V (horizontal to vertical) should be keyed
into existing slopes to protect the stability of the embankment. All fill slopes steeper than
5H:1V should be placed as structural fill and be controlled and compacted to minimum

densities and specified below.

_All fills should be constructed in 8-inch loose thickness lifts and compacted to the following

specifications:

Fills supporting foundations, retaining 95% of ASTM D-698
walls, floor slabs, and within walls or slopes Moisture: 4% + of optimum
steeper than 4H:1V

Fills within top 1 foot of 100% of ASTM D-698
pavement Moisture: 2%  of optimum
Fills below 1 foot of 5 95% of ASTM D-698
pavement and utility backfill Moisture: 4% + of optimum

Fill construction should be monitored by a full-time soils technician under the direct
supervision of a registered geotechnical engineer. All compactive effort should be verified by

in-place density festing.

Considering the thickness of £i11 on some of the lots approaches 30 feet, control of the filling

operation in these areas is critical in reducing the potential for excessive settlement of the

10
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residential structure. It is also recommended that the completed fill placement be allowed to
consolidate in place for a minimum of 3 months before residential construction is initiated. It
is advisable to monitor the settlement of the fill to verify that consolidation is virtually
complete before foundations are constructed on the lots with 10 feet or more of controlled fill

below slab level.

Roadway

Cuts and fills of as much as 20 and 35 feet, respectively, will be required to establish proposed
roadway grades. The surficial soils may be very weak and wet depending on the weather
conditions and time of year construction proceeds and may be unsuitable for direct support of
pavements. Undercutting, reworking and drying, or the use of geosynthetics may be necessary
in some areas for subgrade stabilization depending on the final site grades and time of year
construction proceeds. The subsoils at a depth of 1.5 to 2 feet should be able to provide
satisfactory support for pavements; however, some areas may demonstrate instability
depending on plasticity and moisture content. A pavement design should be performed once

the roadway grades and anticipated traffic loading are known.

DESIGN DEVELOPMENT AND CONSTRUCTION MONITORING SCOPE

We recommended that during design development and construction of the subject project, that

GTA be retained to provide additional design consultation and, observation and testing during

construction generally as follows.
- Review final site and architectural plans to determine if they conform with the intent of
this report.

- Recommend and perform additional subsurface exploration if deemed appropriate
based on the site layout and local code requirements.

- Provide on-site observation and testing of structural fills.
- Observe excavated footings for compliance with the project drawings and the intent of

this geotechnical report.
11
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LIMITATIONS

The analysis and recommendations contained in this report are based on the data obtained from

the test pits. The test pits indicate soil (rock) conditions only at specific locations and times, and only
to the depths penetrated. They do not necessarily reflect strata variations that may exist between the
test pit locations. If variations in subsurface conditions from those described are noted during

construction, recommendations in this report may need to be re-evaluated.

In the event that any changes in the nature, design, or location of the facilities are planned, the
conclusions and recommendations contained in this report should not be considered valid unless the
changes are reviewed and conclusions of this report are verified in writing. Geo-Technology
Associates, Inc. is not responsible for any claims, damages, or liability associates with interpretation
of subsurface data or reuse of the subsurface data or engineering analysis without the express written

authorization of Geo-Technology Associates, Inc.

The scope of our services for this geotechnical exploration did not include any environmental
assessment or investigation for the presence or absence of wetlands, or hazardous or toxic materials in
the soil, surface water, groundwater or air, on or below or around this site. Any statements in this
report or on the logs regarding odors or unusual or suspicious items or conditions observed are strictly
for the information of our Client. An environmental site assessment was conducted for this site, which
addresses environmental concerns, and is transmitted under separate cover.

This report and the attached logs are instruments of service. If certain conditions or items are
noted during our investigation, Geo-Technology Associates, Inc. may be required by prevailing
statutes to notify and provide information to regulatory or enforcement agencies. Geo-Technology

Associates, Inc. will notify our Client should a required disclosure condition exist.

12



YORKTOWN SITE NOVEMBER 2000

This report has been prepared for the exclusive use of Pulte Home Corporation of the Delaware
Valley in accordance with generally accepted geotechnical engineering practice. No warranty, €xpress
or implied, is made. Use and reproduction of this report by any other person without the expressed
written permission of GTA and Pulte Home Corporation of the Delaware Valley is unanthorized and

such use is at the sole risk of the user.

00555 GEO-TECHNOLOGY ASSOCIATES, INC.
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€ || cco.TECHNOLOGY ASSOCIATES, INC.

il GEOTEGHNI
3445-A Box Hill Corporate Center Drive

Abingdon, Maryland 21009
(410) 879-9446 « FAX (410) 893-3437

CAL AND ENVIRONMENTAL CONSULTANTS

TEST PIT LOCATION PLAN
YORKTOWN SITE

WEST CHESTER COUNTY,NEW YORKI

SCALE:

DATE: NOV 2000 DRAWN BY: TMS

DESIGN BY:

REVIEW BY

JOB NO.: 00555




LOG OF TEST PIT NO. TP-1

Sheet 1 of 1

PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: 8.0
DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 340.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g | -
z & e
HHEA
< o| 3 |22
iy a o w
o
DESCRIPTION [ REMARKS
-340.0
. . ML Topsoil +/- 24"
i ’ Brown, moist, SILT, some mf sand, trace rock fragments
Q i Tan, moist, SILT and mf SAND, little rock fragments
- 5..
| 334.0
SM | Brown, very moist, cf SAND, some gravel, little silt
4 4
330.0

B.O.H. @ 10.0'

0

NOTES: Elevations are interpolated and are considered approximate

TP 00555.GPJ 1,

T =

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-1

Sheet 1 of 1




LOG OF TEST PIT NO. TP-2 Sheet 1,0f 1

PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York
CLIENT: Pulte Home Corporation

PROJECT NO: 00555

GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 335.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g ~—~
z £ ed
BHEREE
< & ] =S
i =] o0
v
DESCRIPTION | REMARKS
-335.0 0 ML Topsoil +/- 24"
- 332.5 | Brown, moist, SILT, some mf sand, trace rock fragments
sM [ E]

Light brown, moist, fine SAND and SILT, some gravel

Light brown, moist, mf SAND, little sit, little gravel

Tan, very moist, mf SAND, little silt, some gravel

| 3220

B.OH. @ 13.0'

| NOTES: Elevations are interpolated and are considered approximate

GEO-TECHNOLOGY )
ASSOCIATES, INC. ; LOG OF TEST P_IT NO. TP-2
3445-A Box Hill Corporate Center Drive Sheet 111

TP G0S55.GPJ 11/22/00

Abingdon, Maryland 21009




LOG OF TEST PIT NO. TP-3 Sheet 1.of 1
PROJECT: Yorktown Site )
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 370.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
2 | S
z £ =3
s) r| 8 T8
= [~
< |&| 8 |&%
@ o Qn
o
DESCRIPTION | REMARKS
-370.0 0 -
ML Topsoil +/- 12"
i ’ Brown, moist, SILT, some fine sand
L. -
Gray/ tan, moist, SILT, some fine sand, little rock fragments
- 5-
361.5
i ] sm
Orange/ tan, moist, mf SAND, some silt, little rock
i 104 N
i i Gray! tan, moist, mf SAND, some silt, some rock fragments
| 356.0
B.O.H. @ 14.0'

NOTES: Elevations are interpolated and are considered approximate

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive

TP 00555.GPJ 11727100

Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-3

Sheet 1 of 1




LOG OF TEST PIT NO. TP-4

PROJECT: Yorktown Site

Sheet 1 of 1

PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 400.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
€ | 4
z [ Q4
e} 1 7] T O
E |[F| 8 | &S
S |G| > |85
| o o w
d )
DESCRIPTION | REMARKS
-400.0 0 o -
SM S Topsoil +/- 18"
i ) Brown, moist, mf SAND, some silt, little rock fragments
396.5 RN
a
- - A AL
A A 4 Highly WEATHERED ROCK
| o A AN
A AL
AL A
8 4 A A4
AAA
| 393.0 AL 4

Refusal at 7.0’
B.O.H. @ 7.0'

NOTES: Elevations are interpolated and are considered approximate

TP. 00555.GPJ 11/27/00

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-4

Sheet 1 of 1




LOG OF TEST PIT NO. TP-5

. PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York
CLIENT: Pulte Home Corporation

PROJECT NO: 00555

GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: November 10, 2000
DATE COMPLETED: November 10, 2000
CONTRACTOR: Adamsville Construction
EQUIPMENT: CAT 322L

GROUND SURFACE ELEVATION: 430.0

DATUM: Topo
LOGGED BY: MM
CHECKED BY: JLW

ELEVATION (ft.)
DEPTH (ft.)
uscs
GRAPHIC
SYMBOL

DESCRIPTION

| REMARKS

-430.0 0
ML

Brown, moist, SILT, some fine sand, trace rock fragments

| 4260

Topsoil +/- 24"

sM | ~}| Gray/ tan, moist, mf SAND, some silt, little rock fragments

| 4200 | 44

B.O.H. @ 10.0'

NOTES: Elevations are interpolated and are considered approximate

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

TP 00555.6PJ 11lieavl

LOG OF TEST PIT NO. TP-5

Sheet 1 of 1




LOG OF TEST PIT NO. TP-6

PROJECT: Yorktown Site PROJECT NO:

Sheet1 of 1

PROJECT LOCATION: West Chester County, New York 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED; November 10, 2000 GROUND SURFACE ELEVATION: 430.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g L)
z & S
I} g 122 I Q
E [F| 8§ |28
< (&35 [EE
i o ow
d )
DESCRIPTION | REMARKS
-430.0 0 .
SM Topsoil +/- 18"
i ’ i Gray/ tan, moist, cf SAND, little silt, trace r;:ck fragments
- 5_
| 423.0
Refusal at 7.0'
B.OH @ 7.0
% NOTES: Elevations are interpolated and are considered approximate
J GEO-TECHNOLOGY Lo !
% ASSOCIATES, ING. G OF TEST PIT NO. TP-6
3445-A Box Hill Corporate Center Drive
o Abingdon, Maryland 21009 Sheet 1 of 1




LOG OF TEST PIT NO. TP-7

Sheet 1 of 1

PROJECT: Yorktown Site )
PROJECT LOCATION: West Chester County, New York PROJECT NO: 005585
CLIENT: Pulte Home Corporation
' GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 420.0
DATE COMPLETED: November 10, 2000 ’ DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g |5 .
& (O
§ || 8 |28
|_.
s |&] 8 |82
i o (U
o
DESCRIPTION | REMARKS
420
0 0 ML Topsoil +/- 20"
i 1 Brown, moist, SILT and fine SAND, little rock fragments
| 416.0
SM Gray/ tan, moist, mf SAND, |ittle silt, some rock fragments
= 5._
| 4130
Refusal at 7.0'
B.OH @7.0
‘. NOTES: Elevations are interpolated and are considered approximate
| B e LOG OF TEST PIT NO. TP-7
EJ . ASSOCIATES, INC. NO. TP
2 3445-A Box Hill Corporate Center Drive
B Abingdon, Maryland 21009 Sheet 1 of 1




’ PROJECT:
PROJECT LOCATION:
CLIENT:

Yorktown Site
West Chester County, New York
Pulte Home Corporation

LOG OF TEST PIT NO. TP-8 Sneet 1 i 1

PROJECT NO: 00555

GROUNDWATER ENCOUNTERED: Dry
GROUND SURFACE ELEVATION: 440.0

DATE STARTED: November 10, 2000
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CHECKED BY: JLW
£ | - =
4 |
8 || 8 |£8
= = 73] =
E & > 2 &
3 o1° °
DESCRIPTION | REMARKS
s 9 — Topsoil +/- 12"
A A4
I | A AL
AANA
A AL
i - A AN
A A 4 Highly WEATHERED ROCK, some mf sand, little silt
A A A
- -~ A DL
A DA
A AL
i 7 A AL
A AL
o 5 A A A
A A4
A A A
- - A AL
AAN
A AL
- i A AN
A AL
| 4320 AL A

NOTES: Elevations are interpolated and are considered approximate

TP 00555.GPJ 11/2200

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-8

Sheet 1 of 1

n




LOG OF TEST PIT NO. TP-8

oneet |l ot i

PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 10, 2000 GROUND SURFAGE ELEVATION: 490.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
€ | - .
& S
& || 8 | Z8
E= = (7] e
< & > 2 s
@ a o
o
DESCRIPTION | REMARKS
-490.
g 0 SM Topsoil +/- 16"
i i Brown, moist, mf SAND, some silt, fittle rock fragments
[ %9 Gray/ tan, moist, mf SAND, some silt, trace rock fragments
| 4B3.0

Refusal at 7.0'
BOH. @7.0

NOTES: Elevations are interpolated and are considered approximate

TP 00555.GPJ 11/27/00

mewmm  GEO-TECHNOLOGY
¥j ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-8

Sheet 1 of 1




LOG OF TEST PIT NO. TP-10 Shest 1 of 1
: PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00558
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 370.0
DATE COMPLETED; November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
€ | -
: O g
8 |Z| 8 |8
< o
i o G0
o
DESCRIPTION | REMARKS
s S Y Topsoail +/- 16"

| 361.0

I Brown, moist, mf SAND, some silt, little rock fragments

4| Gray/ tan, moist, cf SAND, little sitt, litle rock fragments

Refusal at 9.0' -
B.O.H. @ 9.0'

NOTES: Elevations are interpolated and are considered approximate

GEO-TECHNOLOGY
ASSOCIATES, INC.

= == 3445-A Box Hill Corporate Center Drive

TP 00555.GPJ 11/27/00

Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-10

Sheet 1 of 1




LOG OF TEST PIT NO. TP-11 Sheet 1 of 1

PROJECT: Yorktown Site ) '
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555

CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 370.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
€ | .
=z e o
[e) = 72} T O
E |E| & |28
< | 3 |25
E a Qo w
o
DESCRIPTION | REMARKS
370.0 0 — .
A A Topsoil +/-16
! 3 A A4
aAA
A A L
T . AA‘E Tan/ light brown, moist, highly WEATHERED ROCK, some mf sand, little sit
. _ A A A
A A4
| 366.0 e

Refusal at 4.0
B.O.H. @ 4.0'

g NoTEs: Elevations are interpolated énd are considered approximate

o GEO-TECHNOLOGY

o Fel J N\ ASSOCIATES, INC. LOG OF TEST PIT NO. TP-11
g 3445-A Box Hill Corporate Center Drive

= Abingdon, Maryland 21009 Sheet 1 of 1




LOG OF TEST PIT NO. TP-12

Sheet 1 of 1

PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 10, 2000 GROUND SURFACE ELEVATION: 440.0
DATE COMPLETED: November 10, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g |, .
z & ==
e} = 7] T O
c |E| 8 |5%
w »
DESCRIPTION I REMARKS
-440.0
0 ML Topsoil +/- 15"
[ i Brown, moist, SILT, some fine sand, some rock fragments
| 436.0

Refusal at 4.0
B.O.H. @ 4.0'

NOTES: Elevations are interpdlated and are considered approximate

TP O0S55.GPJ 14/27/00

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-12

Sheet 1 of 1




LOG OF TEST PIT NO. TP-13 Sneer 1 1 1
. PROJECT: Yorktown Site )
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 300.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
< = Q
5 -t
3 |z| 8 |Z8
5 |E| 3 |82
i ol oo
o
DESCRIPTION | REMARKS
3000 0 SM Topsoil +/- 15"
i 1 | Tan, moist, mf SAND, some silt, little rock fragments
= 5_
| 2930

Refusal @ 7.0'
B.OH. @70

"I NOTES: Elevations are interpolated and are considered approximate

TP 0O555.GPJ 1o,

mezemesm  GEO-TECHNOLOGY
A ] ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-13

Sheet 1 of 1




LOG OF TEST PIT NO. TP-14 Sheet 1 of 1
' PROJECT: Yorktown Site _
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 450.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g |, .
z £ 24
o T 3 T 2
lE 'n_. D é =
S 0 = &5
i [=)
o
DESCRIPTION | REMARKS
-450.0 0 SM Topsoil +/- 14"
i 1 I Tan, moist, mf SAND, some silt, little rock fragments
- 5..
444.0

Refusal at 6.0'
B.O.H. @ 6.0’

NOTES: Elevations are interpolated and are considered approximate

TP 00555.GPJ 11727100

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-14

Sheet 1 of 1




LOG OF TEST PIT NO. TP-15

PROJECT: Yorktown Site PROJECT NO

Sheet 1 of 1

PROJECT LOCATION: West Chester County, New York - 00855
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 360.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g — 0
=3 O
8 || 8 |8
g z| 8 |&¢
@ g CRD
o
DESCRIPTION | REMARKS
360.0 T sm Topsall +- 16"

| 351.0

Light brown, moist, mf SAND and SILT, little rock fragments

Gray/ tan, moist, mf SAND, little silt, little rock fragments

Brown;moist, mf SAND, littie silt, some rock fragments

Refusal at 9.0'
B.O.H. @ 9.0/

JO

NOTES: Elevations are interpolated and are considered approximate

TP 00555.GPJ

GEO-TECHNOLOGY LOG OF TEST PIT NO. TP-15

ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

Sheet 1 of 1




LOG OF TEST PIT NO. TP-16

Sheet 1 of 1

PROJECT: Yorktown Site )
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 375.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g —— o
z & 24
o =~ (4] T O
E |E| 2|38
i1 8 S ®
o
DESCRIPTION | REMARKS
-375. 0
— ML Topsaoil +/- 16"
3 l Brown, moist, SILT, some fine sand, trace cobbles
| 370.0 5
SM Gray/ brown, moist, mf SAND, some silt, little rock fragments
- 10_
| 364.0
B.OH @ 11.06
g NOTES: Elevations are interpolated and are considered approximate
e GEO-TECHNOLO
3 | oo A}*,'E“s = gY LOG OF TEST PIT NO. TP-16
8] & 3445-A Box Hill Corporate Center Drive
& Abingdon, Maryland 21009 Sheet 1 of 1




LOG OF TEST PIT NO. TP-17

PROJECT: Yorktown Site

PROJECT NO:

Sheet 1 of 1

PROJECT LOCATION: West Chester County, New York 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 360.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
€ | -
z & o
o g [%)] T O
= E 8 | z&
< B et = E
1t} =) (L
T
DESCRIPTION l REMARKS
-360.0 0 PV Topsoll +/- 17"
i | {| Gray, moist, fine SAND and SILT
| ® 11 Gray/ brown, moist, mf SAND and SILT, little rock fragments
= 10_
| 3480
B.O.H. @ 12.0'

NOTES: Elevations are interpolated and are considered approximate

GEO-TECHNOLOGY
' -l ¥ ASSOCIATES, INC.
' : 3445-A Box Hill Corporate Center Drive

TP 00555.GPJ 11/22/00

Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-17

Sheet 1 of 1




LOG OF TEST PIT NO. TP-18 Sheet 1.of 1
PROJECT: Yorktown Site
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 390.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g Lo
Z & o
[} x 4] T 2
E B
< (2| 8 |2
i e on
m]
DESCRIPTION | REMARKS
-390.0 0
ML Topsoil +/- 16"
i i Tan, moist, clayey SILT, little fine sand
5 5_
- N
i ’ Tan, moist, clayey SILT, little fine sand, little rock fragments
= 10_
| 379.0
B.OH. @ 11.0¢

NOTES: Elevations are interpolated and are considered approximate

TP 00555.GPJ 11/22/00

GEO-TECHNOLOGY
ASSQCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-18

Sheet 1 of 1




LOG OF TEST PIT NO. TP-19 Snescry
PROJECT: Yorktown Site .
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00585
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 420.0
DATE COMPLETED: November 11, 2000 pATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g | -
5 [S ]
8§ || 8 | £8
|-
g |5| 8 |2
r o 0w
o
DESCRIPTION | REMARKS
-420.0 0 -
SM Topsoil +/- 24"
I | Tan, moist, mf SAND and SILT
i ] ‘Il Tan, moist, mf SAND and SILT, little rock fragments
- 5_
| 413.0

B.OH.@7.0

NOTES: Elevations are interpolated and are considered approximate

TP 00555GPJ 11/22/00

GEO-TECHNOLOGY
B @4 1, & ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive
Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-19

Sheet 1 of 1




LOG OF TEST PIT NO. TP-20

VHGEL L U1

PROJECT: Yorktown Site )
PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLENT; Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 440.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
g ~~
e (G
5 || 8 | %8
= = 2] s
< |&| 5 |&5
i o on
i
DESCRIPTION | REMARKS
-440.0 0 -
ML Topsoil +- 24"
I 1 Light brown, moist, clayey SILT, some fine sand, little rock fragments
| 438.0
sSM 1:1| Gray/tan, moist, mf SAND, some silt, trace rock fragments
- 5_
X 104 -
| 429.0
B.O.H. @ 11.0
g NOTES: Elevations are interpolated and are considered approximate
GEO-TECHNOLOGY LOG O 0
§ , ASSOCIATES, INC. F TEST PIT NO. TP-2
=N 3445-A Box Hill Corporate Center Drive
o Abingdon, Maryland 21009 Shest 1 of 1




LOG OF TEST PIT NO. TP-21

PROJECT: Yorktown Site

Sheet 1 of 1

PROJECT LOCATION: West Chester County, New York PROJECT NO: 00555
CLIENT: Pulte Home Corporation
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: November 11, 2000 GROUND SURFACE ELEVATION: 400.0
DATE COMPLETED: November 11, 2000 DATUM: Topo
CONTRACTOR: Adamsville Construction LOGGED BY: MM
EQUIPMENT: CAT 322L CHECKED BY: JLW
€ | .
z = S
S || 8 | ES
b=
< |g| 3 3 s
1} o ow
o
DESCRIPTION | REMARKS
-400.0 0 T -
SM Topsoil +/- 24"

| 388.0

‘ Brown, moist, fine SAND, some silt, little rock fragments

: Gray! brown, moist, fine SAND, some silt, little rock fragments

B.O.H @ 12.0¢

NOTES: Elevations are interpolated and are considered approximate

GEO-TECHNOLOGY
ASSOCIATES, INC.

3445-A Box Hill Corporate Center Drive

TP 00555.GPJ 112200

Abingdon, Maryland 21009

LOG OF TEST PIT NO. TP-21

Sheet 1 of 1




State Land Corp.

APPENDIX F

Hydrologic Analysis



Scenario: Pre Developed - 1 year

Subarea HB # 11

OUTLET - DP#1
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i
Pre Developed State Land Corp.ppe Center [08.11.01.51]
3far2012 27 Siemon Company Drive Suite 200 W Page 1 0f 1

Watertown, CT 06785 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Project Summary

Hunterbrook

Drainage Basin #

11 - Generic

Title Drainage Study
State Land Corp-

Pre Developed

Condition

Joseph C. Riina,
P.E.

Site Design
Consultants

Date 3/8/2012

Engineer

Company

Preliminary Drainage Study for State Land Corp - Hunter Brook Drainage
Notes Basin #11 - SCS-TR20 Stormwater Runoff Analysis for the 1 year, 10-year, 25
-year and 100-year, Type III, 24-hr Storm Event. Pre Developed Condition

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51)
3/8/2012 27 Siemon Company Drive Sulte 200 W Page 1 of 29

Watertown, CT 06795 USA +1-203-755-1666
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Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Subarea HB # 11 SggrDe"ebped 'k 1 6.841 12.450 43.13
Subarea HB # 11 ;:;rDe"e'ped 0 10 21.117 12.350 166.71
Subarea HB # 11 SggrDe"e“ped - 25 25 30.255 12.350 245.84
Subarea HB # 11 ngrDe"e“ped - 100 100 45.294 12.350 374.32
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
OUTLET - DP#1 5;;09"3"""3" -1 1 6.841 12.450 43.13
OUTLET - DP#1 ;’;‘Z rDe“e'DEd ~10 10 21.117 12.350 166.71
OUTLET - DP#1 $£gr°e"e'°p‘*d =2 25 30.255 12.350 245.84
OUTLET - DP#1 S;‘:Pe"e‘“pe” =100 100 45.294 12.350 374.32

Bentley Systems, Inc. Haestad Methods Solution

Pre Developed State Land Corp.ppc

3/8/2012

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 2 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Subsection: Time of Concentration Calculations

Label: Subarea HB # 11

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.400
0.090 ft/ft

3.5in
0.15 ft/s

0.188 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

780.00 ft
False
0.060 ft/ft
3.95 ft/s

0.055 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

900.00 ft
True
0.010 ft/ft
2.03 ft/s

0.123 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,020.00 ft
False
0.140 ft/ft

6.04 ft/s

0.047 hours

Segment #5; TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

95.00 ft
False

0.280 ft/ft
8.54 ft/s

0.003 hours

Segment #6: TR-55 Channel Flow

Pre Developed State Land Corp.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 3 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Subsection: Time of Concentration Calculations

Return Event: 1 years
Label: Subarea HB # 11

Storm Event: 1-yr

Flow Area 9.0 ft2
Hydraulic Length 1,150.00 ft
Manning's n 0.030
Slope 0.080 ft/ft
Wetted Perimeter 9.71 ft
Average Velocity 13.35 fi/s
Segment Tim

Co?xcentratione o 0z halis

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.439 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 4 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations
Label: Subarea HB # 11

==== SCS Channel Flow

R=Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600
R= Hydraulic radius
Ag= Flow area, square feet
Wp= Wetted perimeter, feet

. V= Velocity, ft/sec

Ve Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc= Paved Surface:
V = 20,3282 * (SF+*0.5)

(Lf/ V) / 3600
V= Velocity, ft/sec
. Sf= Slope, ft/ft
Where: Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf¥*0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution

Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 5 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Subsection: Time of Concentration Calculations

Label: Subarea HB # 11

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.400
0.090 ft/ft

3.5in
0.15 ft/s

0.188 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

780.00 ft
False
0.060 ft/ft
3.95 ft/s

0.055 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

900.00 ft
True
0.010 ft/ft
2.03 ft/s

0.123 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,020.00 ft
False
0.140 ft/ft

6.04 ft/s

0.047 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

95.00 ft
False

0.280 ft/ft
8.54 ft/s

0.003 hours

Segment #8: TR-55 Channel Flow

Pre Developed State Land Corp.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 6 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations Return Event: 10 years
Label: Subarea HB # 11 Storm Event: 1-yr
Flow Area 9.0 ft2

Hydraulic Length 1,150.00 ft

Manning's n 0.030

Slope 0.080 ft/ft

Wetted Perimeter 9.71 ft

Average Velocity 13.35 ft/s

Segment Time of

Concentration 0;02iouS

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.439 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51}
3/8/2012 27 Siemon Company Drive Suite 200 W Page 7 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations
Label: Subarea HB # 11

==== SCS Channel Flow

R=0Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(LF/ V) / 3600

R= Hydraulic radius

Aqg= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0,5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 8 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations
Label: Subarea HB # 11

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.400

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
Egﬁg‘;;:;:z;e of 0.188 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 780.00 ft

Is Paved? False

Slope 0.060 ft/ft
Average Velocity 3.95 ft/s
Segment Time of

Concentration D05 51herS

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 900.00 ft

Is Paved? True

Slope 0.010 ft/ft
Average Velocity 2.03 ft/s
Segment Time of

Concentration 0.123 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,020.00 ft

Is Paved? False

Slope 0.140 ft/ft
Average Velocity 6.04 ft/s
Segment Time of

Concentration 0.047 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length 95.00 ft

Is Paved? False

Slope 0.280 ft/ft
Average Velocity 8.54 ft/s
Segment Time of

Concentration 0.003 hours

Segment #6: TR-55 Channel Flow
Bentley Systems, Inc. Haestad Methods Solution

Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 9 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations Return Event: 25 years
Label: Subarea HB # 11 Storm Event: 1-yr
Flow Area 9.0 ft2

Hydraulic Length 1,150.00 ft

Manning's n 0.030

Slope 0.080 ft/ft

Wetted Perimeter 971 ft

Average Velocity 13.35 ft/s

Segment Time of

Concentration 0.024 hours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.439 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 10 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations
Label: Subarea HB # 11

==== SCS Channel Flow

R=Qa/Wp

Tc = V = (1.49 * (R*¥*(2/3)) * (Sf**-0.5)) / n
(Lf/ V) /3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**(,5)

Tc= Paved Surface:
V = 20.3282 * (5f**0.5)

(Lf / V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ((n * LA**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 11 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Subsection: Time of Concentration Calculations

Label: Subarea HB # 11

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.400
0.090 ft/ft

3.5i0n
0.15 ft/s

0.188 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

780.00 ft
False
0.060 ft/ft
3.95 ft/s

0.055 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

900.00 ft
True
0.010 ft/ft
2.03 ft/s

0.123 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,020.00 ft
False
0.140 ft/ft
6.04 ft/s

0.047 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

95.00 ft
False

0.280 ft/ft
8.54 ft/s

0.003 hours

Segment #6: TR-55 Channel Flow

Pre Developed State Land Corp.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 12 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations Return Event: 100 years
Label: Subarea HB # 11 Storm Event: 1-yr
Flow Area 9.0 ft2

Hydraulic Length 1,150.00 ft

Manning's n 0.030

Slope 0.080 ft/ft

Wetted Perimeter 9.71 ft

Average Velocity 13.35 ft/s

Segment Time of

Concentration EReiolis

Time of Concentration (Composite)

Time of Concentration

- ; hour:
(Composite) et
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 13 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Time of Concentration Calculations
Label: Subarea HB # 11

==== SCS Channel Flow

R=0Qa/Wp
Tc = V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600
R= Hydraulic radius
Ag= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**Q,5)

Tc= Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * L)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51)
Page 14 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Return Event: 1 years
Storm Event: 1-yr

Subsection: Runoff CN-Area
Label: Subarea HB # 11

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
Woods - good 55.000 61.630 0.0 0.0 55.000
Woods - good 70.000 99.780 0.0 0.0 70.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 161.410 (N/A) (N/A) 64,273
Bentley Systems, In¢c. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51)

3/8/2012

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Page 15 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Runoff CN-Area
Label: Subarea HB # 11

Runoff Curve Number Data

Return Event: 10 years
Storm Event: 1-yr

Soil/Surface Description CN Area o ucC Adjusted CN

(acres) (%) (%)
Woods - good 55.000 61.630 0.0 0.0 55.000
Woods - good 70.000 99.780 0.0 0.0 70.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 161.410 (N/A) (N/A) 64.273

Pre Developed State Land Corp.ppc
3/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Bentley Systems, Inc. Haestad Methods Solution

Bentley PondPack V8i
[08.11.01.51]
Page 16 of 29




Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Return Event: 25 years
Storm Event: 1-yr

Subsection: Runoff CN-Area
Label: Subarea HB # 11

Runoff Curve Number Data

Soll/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Woods - good 55.000 61.630 0.0 0.0 55.000

Woods - good 70.000 99.780 0.0 0.0 70.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 161.410 (N/A) (N/A) 64.273
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VB8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
Page 17 of 29

3/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Runoff CN-Area

Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Label: Subarea HB # 11

Runoff Curve Number Data
Soil/Surface Description

CN

Return Event: 100 years
Storm Event: 1-yr

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Area C uc Adjusted CN
(acres) (%) (%)
Woods - good 55.000 61.630 0.0 0.0 55.000
Woods - good 70.000 99.780 0.0 0.0 70.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 161.410 (N/A) (N/A) 64.273
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center

[08.11.01.51]
Page 18 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)

Definition of Terms

At Total area (acres): At = Ai+Ap
Ai Impervious area (acres)
Ap Pervious area (acres)
CNi Runoff curve number for impervious area
CNp Runoff curve number for pervious area
fLoss f loss constant infiltration (depth/time)
gKs Saturated Hydraulic Conductivity (depth/time)
Md Volumetric Moisture Deficit
Psi Capillary Suction (length)
hK Horton Infiltration Decay Rate (time~-1)
fo Initial Infiltration Rate (depth/time)
fc Ultimate(capacity)Infiltration Rate (depth/time)
Ia Initial Abstraction (length)
Computational increment (duration of unit excess rainfall)
dt Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)
UDdt User specif!ed over.ride computational main time increment
(only used if UDdt is => .1333Tc)
D(t) Point on distribution curve (fraction of P) for time step t
K 2/ (1 + (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
Ks (1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484
Lag Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
P Total precipitation depth, inches
Pa(t) Accumulated rainfall at time step t
Pi(t) Incremental rainfall at time step t
Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks* A * Q) /
ap Tp (where Q = lin. runoff, A=sq.mi.)
Qu(t) Unit hydrograph ordinate (cfs) at time step t
Q) Final hydrograph ordinate (cfs) at time step t
Rai(t) Accumulated runoff (inches) at time step t for impervious area
Rap(t) Accumulated runoff (inches) at time step t for pervious area
Rii(t) Incremental runoff (inches) at time step t for impervious area
Rip(t) Incremental runoff (inches) at time step t for pervious area
R() Incremental weighted total runoff (inches)
Rtm Time increment for rainfall table
Si S for impervious area: Si = (1000/CNi) - 10
Sp S for pervious area:  Sp = (1000/CNp) - 10
t Time step (row) number
Tc Time of concentration
Tb Time (hrs) of entire unit hydrograph: Tb = Tp + Tr
Tp Time (hrs) to peak of a unit hydrograph: Tp = (dt/2) + Lag
Tr Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp
Bentley Systems, Inc. Haestad Methods Solution
Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 19 of 29



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes

Precipitation

Column (1) Time for time step t

Column (2) D(t) = Point on distribution curve for time step t
Column (3) Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)
Column (4) Pa(t) = D(t) x P: Col.(2) x P

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
Column (5) If (Pa(t) is > 0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Rip(t) = Incremental pervious runoff for time step t
Column (6) Rip(t) = Rap(t) - Rap(t-1)

Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Impervious Area Runoff

Column (7 & 8)... Did not specify to use impervious areas.

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t) +  (Ai/At) x Rii(t)

Column (9) R(t) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)

SCS Unit Hydrograph Method

Q(t) is computed with the SCS unit hydrograph method
Column (10) using R(t) and Qu(t).

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 20 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: Subarea HB # 11 Storm Event: 1-yr

Storm Event 1-yr
Return Event 1 years
Duration 24,000 hours
Depth 3.1in
Time of Concentration

(Composite) 0.439 hours

Area (User Defined)

161.410 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.049 hours

12.445 hours
43.24 ft3/s
0.050 hours

12.450 hours

Output) 43.13 ft3/s
Drainage Area
SCS CN (Composite) 64.000

Area (User Defined)
Maximum Retention

161.410 acres

(Pervious) 2610

Maximum Retention 1.1n

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 0.5 in

(Pervious) '

Runoff Volume (Pervious) 6.904 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 6.841 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

Increment (020515 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Bentley Systems, Inc. Haestad Methods Solution
Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: Subarea HB # 11 Storm Event: 1-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 416.36 ft3/s
Unit peak time, Tp 0.293 hours
Unit receding limb, Tr 1.171 hours
Total unit time, Tb 1.464 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 22 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: Subarea HB # 11 Storm Event: 10-yr

Storm Event
Return Event
Duration
Depth

Time of Concentration
{Composite)

Area (User Defined)

10-yr
10 years
24.000 hours
5.0in

0.439 hours
161.410 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.049 hours

12.348 hours
166.84 ft3/s
0.050 hours

12.350 hours

166.71 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)
Maximum Retention

64.000
161.410 acres

(Pervious) ey

Maximum Retention 11in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 1.6 in

(Pervious) )

Runoff Volume (Pervious) 21.260 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 21.117 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

Increment 0.049 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 23 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: Subarea HB # 11 Storm Event: 10-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 416.36 ft3/s
Unit peak time, Tp 0.293 hours
Unit receding limb, Tr 1.171 hours
Total unit time, Th 1.464 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 24 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary
Label: Subarea HB # 11

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25-yr
25 years
24.000 hours
6.0 in

0.439 hours
161.410 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.049 hours

12.348 hours
246.12 ft3/s
0.050 hours

12,350 hours

Output) 245.84 ft3/s
Drainage Area
SCS CN (Composite) 64.000

Area (User Defined)
Maximum Retention

161.410 acres

(Pervious) 2L

Maximum Retention 1.11in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 2.3in

(Pervious) )

Runoff Volume (Pervious) 30.445 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 30.255 ac-ft
SCS Unit Hydrograph Parameters
Time of Concentration
(Composite) 0.439 hours
Computational Time
Increment 0.049 hours
Unit Hydrograph Shape
Factor 483.432
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Bentley Systems, Inc. Haestad Methods Solution
Pre Developed State Land Corp.ppc Center
3/8/2012 27 Siemon Gompany Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 25-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: Subarea HB # 11 Storm Event: 25-yr

SCS Unit Hydrograph Parameters

Unit peak, qp 416.36 ft3/s
Unit peak time, Tp 0.293 hours
Unit receding limb, Tr 1.171 hours
Total unit time, Tb 1.464 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 26 of 29
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Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: Subarea HB # 11 Storm Event: 100-yr

Storm Event 100-yr
Return Event 100 years
Duration 24.000 hours
Depth 7.51in
Time of Concentration

(Composite) 0.439 hours

Area (User Defined)

161.410 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.049 hours

12.348 hours
374.89 ft3/s
0.050 hours

12.350 hours

Output) 374.32 ft3/s
Drainage Area
SCS CN (Composite) 64.000

Area (User Defined)
Maximum Retention

161.410 acres

(Pervious) SOl

Maximum Retention 1.1n

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 34 in

(Pervious) '

Runoff Volume (Pervious) 45,554 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 45,294 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

Thereant 0.049 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Pre Developed State Land Corp.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 27 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: Subarea HB # 11 Storm Event: 100-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 416.36 ft3/s
Unit peak time, Tp 0.293 hours
Unit receding limb, Tr 1.171 hours
Total unit time, Tb 1.464 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pre Developed State Land Corp.ppc Center [08.11.01.51)
3/8/2012 27 Siemon Company Drive Suite 200 W Page 28 of 29

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook # 11 Drainage Basin - State Land Corp Drainage Study
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Scenario: Post Development - 1year
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Deten.ppc Center
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
PST-Subarea HB # 11 Eﬁ:;?evebpme"t i 1 4.382 12.450 26.64
PST-Subarea HB # 11 | P05t Development - 10 13.943 12.350 109.00
10 Year
PST-Subarea HB # 11 | P0st Development - 25 20.123 12.350 162.65
25 year
PST-Subarea HB # 11 | FOst Development - 100 30.343 12.350 250.22
100 year
SLC - West Site Eg:g?e"ebpme"t ) 1 2.185 12.150 20.75
SLC - West Site e s clapmente 10 3.737 12.150 34.52
10 Year
SLC - West Site o CICRIE 25 4.557 12.150 41.70
25 year
: . Post Development -
SLC - West Site 100 year 100 5.790 12.150 52.43
SLC - East SIte postidevelopment= 1 1.101 12.200 10.91
lyear
_ Post Development -
SLC - East Slte 10 Year 10 1.975 12.200 18.94
SLC - East SIte oS DErSbpmEHiE 25 2.441 12.150 23.14
25 year
SLC - East SIte Post Deyelopments- 100 3.143 12.150 29.41
100 year
PST-Subarea HB # Post Development -
11a 1year 1 1.017 12.500 6.72
PST-Subarea HB # Post Development - .
11a 10 Year 10 2.692 12.450 19.63
PST-Subarea HB # Post Development -
11a 25 year 25 3.711 12.450 27.36
PST-Subarea HB # Post Development -
11a 100 year 100 5.344 12.450 39.56
PST-Subarea HB # Post Development -
11b lyear 1 0.990 12.250 8.32
PST-Subarea HB # Post Development -
11b 10 Year 10 2.824 12.200 27.97
PST-Subarea HB # Post Development - 25 3.968 12.200 40.05
11b 25 year
PST-Subarea HB # Post Development - 100 5.826 12.200 59.37
11b 100 year
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 2 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
-4 oS HUEVE e PMENtS 1 0.598 12.750 1.37
lyear
i Post Development -
14 Pohvear 10 1.065 12.800 1.83
-4 Post Development - 25 1.302 12.800 2.08
25 year
B Post Development -
-4 100 year 100 1.630 12.350 2.23
16 e DeyCIopIents 1 0.251 12.750 0.52
lyear
N Post Development -
16 ok es 10 0.451 12.850 0.70
36 o lgpmentis 25 0.553 12.900 0.79
25 year
i Post Development -
16 100 year 100 0.685 12.500 0.91
DP#1 HoSHD=velopment= 1 11.281 12.450 31.55
lyear
DP#1 Post Development - 10 22.393 12.350 114.89
10 Year
DP#1 Post Development - 25 29.679 12.350 169.51
25 year
Post Development -
DP#1 100 year 100 41,706 12.350 259,39
} Post Development -
3-8 Tyesr 1 0.080 13.250 0.31
) Post Development -
18 i 10 0.851 13.200 3.39
18 RosHE s elonments 25 1.505 13.100 6.14
25 year
i Post Development -
-8 100 year 100 2.625 13.050 10.91
39 ol s velopments 1 0.021 12.700 0.07
lyear
R Post Development -
19 s 10 0.133 12.800 0.53
39 RCSHDEECOpMENtE 25 0.247 12.800 0.90
25 year
3-9 Post Development - 100 0.474 12.800 1.55
100 year

Pond Summary

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Bentley Systems, Inc. Haestad Methods Solution

Bentley PondPack V8i
[08.11.01.51]
Page 3 of 189



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Master Network Summary

Pond Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
Post
SSSM#1 (IN) | Development - 1 2.185 12.150 20.75 (N/A) (N/A)
lyear
Post
(Sglsj.l\;')#l Development - 1 0.598 12.750 1.37 347.13 0.822
lyear
Post
SSSM#1 (IN) | Development - 10 3.737 12.150 34.52 (N/A) (N/A)
10 Year
Post
(Sga%#l Development - 10 1,065 12.800 1.83 348.50 1.516
10 Year
Post
SSSM#1 (IN) | Development - 25 4,557 12.150 41,70 (N/A) (N/A)
25 year
Post
?33'%#1 Development - 25 1302 12.800 2.08 349.40 1.887
25 year
Post
SSSM#1 (IN) | Development - 100 5.790 12.150 52.43 (N/A) (N/A)
100 year
Post
ik Development - 100 1,630 12.350 2.23 350.00 2.028
(ouT)
100 year
Post
SSSM#2 (IN) | Development - 1 1,101 12,200 10.91 (N/A) (N/A)
lyear
Post
?SLSJ.IM-)#Z Development - 1 0.251 12.750 0.52 349.84 0.423
lyear
Post
SSSM#2 (IN) | Development - 10 1.975 12.200 18.94 (N/A) (N/A)
10 Year
Post
(sga%#z Development - 10 0.451 12.850 0.70 351.12 0.826
10 Year
Post
SSSM#2 (IN) | Development - 25 2.441 12.150 23.14 (N/A) (N/A)
25 year
Post
SRCE Development - 25 0.553 12.900 0.79 351.88 1.049
(oum)
25 year
Post
SSSM#2 (IN) | Development - 100 3.143 12.150 29.41 (N/A) (N/A)
100 year
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 4 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Master Network Summary

Pond Summary

Label

SSSM#2
(oum

PW-1 (IN)

PW-1 (OUT)

PW-1 (IN)

PW-1 (OUT)

PW-1 (IN)

PW-1 (OUT)

PW-1 (IN)

PW-1 (OUT)

PW-2 (IN)

PW-2 (OUT)

PW-2 (IN)

PW-2 (OUT)

PW-2 (IN)

PW-2 (OUT)

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Scenario

Post
Development -
100 year

Post
Development -
lyear

Post
Development -
lyear

Post
Development -
10 Year

Post
Development -
10 Year

Post
Development -
25 year

Post
Development -
25 year

Post
Development -
100 year

Post
Development -
100 year

Post
Development -
lyear

Post
Development -
lyear

Post
Development -
10 Year

Post
Development -
10 Year

Post
Development -
25 year

Post
Development -
25 year

Return
Event
(years)

100

10

10

25

25

100

100

10

10

25

25

Hydrograph  Time to Peak
(hours)

Volume
(ac-ft)

0.685

1.017

0.080

2.692

0.851

3.711

1.505

5.344

2.625

0.990

0.021

2.824

0.133

3.968

0.247

12.500

12.500

13.250

12.450

13.200

12.450

13.100

12.450

13.050

12.250

12.700

12.200

12.800

12.200

12.800

Peak Flow

(ft3/s)

0.91

6.72

0.31

19.63

3.39

27.36

6.14

39.56

10.91

8.32

0.07

27.97

0.53

40.05

0.90

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Maximum
Water
Surface
Elevation

(fo)

353.00

(N/A)

532.66

(N/A)

533.84

(N/A)

534.35

(N/A)

534.97

(N/A)

562.49

(N/A)

563.11

(N/A)

563.39

Maximum
Pond Storage

(ac-ft)

1.262

(N/A)

0.293

(N/A)

0.978

(N/A)

1.348

(N/A)

1.926

(N/A)

0.243

(N/A)

0.937

(N/A)

1.428

Bentley PondPack V8i

[08.11.01.51]}
Page 5 of 189



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Master Network Summary

Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
Post
PW-2 (IN) Development - 100 5.826 12.200 59.37 (N/A) (N/A)
100 year
Post
PW-2 (OUT) | Development - 100 0.474 12.800 1.55 563.73 2.224
100 year
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i
Deten.ppc Center [08:11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 6 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time-Depth Curve Return Event: 25 years
Label: Westchester_1-100 Storm Event: 25-yr

Time-Depth Curve: 25-yr

Label 25-yr

Start Time 0.000 hours
Increment 0.100 hours
End Time 24.000 hours
Return Event 25 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours
Time on left represents time for first value in each row.

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.1
1.000 0.1 0.1 0.1 0.1 0.1
1.500 0.1 0.1 0.1 0.1 0.1
2.000 0.1 0.1 0.1 0.1 0.1
2.500 0.2 0.2 0.2 0.2 0.2
3.000 0.2 0.2 0.2 0.2 0.2
3.500 0.2 0.2 0.2 0.2 0.3
4.000 0.3 0.3 0.3 0.3 03
4.500 03 0.3 0.3 0.3 0.3
5.000 03 0.3 0.4 0.4 0.4
5.500 04 0.4 0.4 0.4 0.4
6.000 0.4 0.4 0.5 0.5 0.5
6.500 0.5 0.5 0.5 0.5 0.5
7.000 0.5 0.6 0.6 0.6 0.6
7.500 0.6 0.6 0.6 0.7 0.7
8.000 0.7 0.7 0.7 0.7 0.8
8.500 0.8 0.8 0.8 0.8 09
9.000 0.9 0.9 0.9 0.9 1.0
9.500 1.0 1.0 1.0 1.1 1.1
10.000 1.1 1.2 1.2 1.2 1.3
10.500 1.3 1.3 1.4 1.4 1.5
11.000 1.5 1.5 1.6 1.7 1.7
11.500 1.8 1.9 2.0 2.2 2.5
12.000 3.0 35 3.8 4.0 4.1
12.500 4,2 4.3 4.3 4.4 4.5
13.000 4.5 4.5 4.6 4.6 4.7
13.500 4.7 4.7 4.8 4.8 4.8
14.000 4.9 4.9 4.9 5.0 5.0
14.500 5.0 5.0 5.1 5.1 5.1
15.000 5.1 5.1 5.2 5.2 5.2
15.500 5.2 5.2 5.3 5.3 5.3
16.000 5.3 5.3 53 5.4 5.4
16.500 5.4 5.4 5.4 5.4 5.4
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 7 of 189

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time-Depth Curve

Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 25 years

Label: Westchester_1-100

Time on left represents time for first value in each row.

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Time Depth Depth Depth Depth Depth

(hours) (in) (in) (in) (in) (in)
17.000 5.5 5.5 5.5 5.5 5.5
17.500 5.5 5.5 5.5 5.5 5.6
18.000 5.6 5.6 5.6 5.6 5.6
18.500 5.6 5.6 5.6 5.6 5.7
19.000 5.7 5.7 5.7 5.7 5.7
19.500 5.7 5.7 5.7 5.7 5.7
20.000 5.7 5.7 5.8 5.8 5.8
20.500 5.8 5.8 5.8 5.8 5.8
21.000 5.8 5.8 5.8 5.8 5.8
21.500 5.9 5.9 5.9 5.9 5.9
22.000 5.9 5.9 5.9 5.9 5.9
22.500 5.9 5.9 5.9 5.9 5.9
23.000 5.9 6.0 6.0 6.0 6.0
23.500 6.0 6.0 6.0 6.0 6.0
24.000 6.0 (N/A) (N/A) (N/A) (N/A)

Storm Event: 25-yr

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 8 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Time of Concentration Results
Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.400

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
e

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 780.00 ft

Is Paved? False

Slope 0.060 ft/ft
Average Velocity 3.95 ft/s
Segment Time of

Concentration Q:05okours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 900.00 ft

Is Paved? True

Slope 0.010 ft/ft
Average Velocity 2.03 ft/s
Segment Time of

Concentration Qarzaiitours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,020.00 ft

Is Paved? False

Slope 0.140 ft/ft
Average Velocity 6.04 ft/s
Segment Time of

Concentration CGO7AetIS

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length 95.00 ft

Is Paved? False

Slope 0.280 ft/ft
Average Velocity 8.54 ft/s
Segment Time of

Concentration Qooshetrs

Segment #6: TR-55 Channel Flow

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 9 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr
Flow Area 9.0 ft2

Hydraulic Length 1,150.00 ft

Manning's n 0.030

Slope 0.080 ft/ft

Wetted Perimeter 9.71 ft

Average Velocity 13.35 ft/s

Segment Time of

Concentration L2 ST

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.439 hours

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 10 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11

==== SCS Channel Flow

R=Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600
R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet

] V= Velocity, ft/sec

Ighergs Sf= Slope, fi/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (5f**0.5)

Tc = Paved Surface:
V = 20.3282 * (5f**(.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 11 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 10 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Time of Concentration Resuits
Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.400
Slope 0.090 fi/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 780.00 ft

Is Paved? False

Slope 0.060 ft/ft
Average Velocity 3.95 ft/s
Segment Time of

Concentration Q0o ets

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 900.00 ft

Is Paved? True

Slope 0.010 ft/ft
Average Velocity 2.03 ft/s
Segment Time of

Concentration OSEZS IS

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,020.00 ft

Is Paved? False

Slope 0.140 ft/ft
Average Velocity 6.04 ft/s
Segment Time of

Concentration O:CHZhauls

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length 95.00 ft

Is Paved? False

Slope 0.280 ft/ft
Average Velocity 8.54 ft/s
Segment Time of

Concentration 0.003 hours

Segment #6: TR-55 Channel Flow

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 12 of 189

Watertown, CT 06785 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 10 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr
Flow Area 9.0 ft2

Hydraulic Length 1,150.00 ft

Manning's n 0.030

Slope 0.080 ft/ft

Wetted Perimeter 9.71 ft

Average Velocity 13.35 ft/s

Segment Time of

Concentration RSSO

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.439 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 13 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (SF**-0.5)) / n

Tc =
(Lf/ V) / 3600
R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
Where: V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

=== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16,1345 * (5f**0.5)

Tc = Paved Surface:
V = 20.3282 * (5f**(.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where;

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ((n * LF)**0.8)) / ((P**0.5) * (5f**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 25 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Time of Concentration Results
Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.400

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
Segment Time of

Coelcentration Ggresihgirs

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 780.00 ft

Is Paved? False

Slope 0.060 ft/ft
Average Velocity 3.95 ft/s
Segment Time of

Concentration 0:055 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 900.00 ft

Is Paved? True

Slope 0.010 ft/ft
Average Velocity 2.03 ft/s
Concontration Pl

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,020.00 ft

Is Paved? False

Slope 0.140 ft/ft
Average Velocity 6.04 ft/s
Segment Time of

Concentration Q*Lg7Aha0rS

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length 95.00 ft

Is Paved? False

Slope 0.280 ft/ft
Average Velocity 8.54 ft/s
Segment Time of

Concentration (i008]{hours

Segment #6: TR-55 Channel Flow

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 15 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Time of Concentration Calculations

Return Event: 25 years
Label: PST-Subarea HB # 11

Storm Event: 1-yr

Flow Area 9.0 ft2
Hydraulic Length 1,150.00 ft
Manning's n 0.030
Slope 0.080 ft/ft
Wetted Perimeter 9.71 ft
Average Velocity 13.35 ft/s
Sl

Time of Concentration (Composite)

Time of Concentration

(Composite) DEIEONNEES
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 16 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11

==== SCS Channel Flow

R=Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600
R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet

. V= Velocity, ft/sec

Where} Sf= Slope, fi/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16,1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**(.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ((n * L)**0.8)) / ((P**0.5) * (S5f**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Post Developed State Land Corp Offsite Bentley Systems, Inc, Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 100 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Time of Concentration Results
Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.400

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
el

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 780.00 ft

Is Paved? False

Slope 0.060 ft/ft
Average Velocity 3.95 ft/s
Segment Time of

Concentration o s IgS

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 900.00 ft

Is Paved? True

Slope 0.010 fi/ft
Average Velocity 2.03 ft/s
Segment Time of

Concentration 0.123 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,020.00 ft

Is Paved? False

Slope 0.140 ft/ft
Average Velocity 6.04 ft/s
Segment Time of

Concentration 0057 s

Segment #5; TR-55 Shallow Concentrated Flow

Hydraulic Length 95.00 ft

Is Paved? False

Slope 0.280 fi/ft
Average Velocity 8.54 ft/s
Segment Time of

Concentration 0.003 hours

Segment #6: TR-55 Channel Flow

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 18 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations Return Event: 100 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr
Flow Area 9.0 ft2

Hydraulic Length 1,150.00 ft

Manning's n 0.030

Slope 0.080 ft/ft

Wetted Perimeter 9.71 ft

Average Velocity 13.35 ft/s

Segment Time of

Concentration Qlozsthours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.439 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 19 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11

==== SCS Channel Flow

R=Qa/Wp

Tc = V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0,5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tec = (0.007 * ((n * LF)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Time of Concentration Calculations

Label: PST-Subarea HB # 11a

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.410
0.010 ft/ft

3.5in
0.06 ft/s

0.461 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,286.00 ft

False
0.040 ft/ft
3.23 ft/s

0.111 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 122.00 ft

Is Paved? False

Slope 0.220 ft/ft

Average Velocity 7.57 ft/s

Segment Time of

Concentration 0.004 hours
Time of Concentration (Composite)

Time of Concentration 0.576 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11a

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R*¥*(2/3)) * (Sf**-0.5)) / n

Tc =
(Lf/ V) / 3600
R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
Where: V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

V= Velocity, ft/sec
Sf= Slope, ft/ft

here: . .
i Tc= Time of concentration, hours
Lf= Flow length, feet
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Time of Concentration Calculations

Label: PST-Subarea HB # 11a

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.410
0.010 ft/ft

3.51in
0.06 ft/s

0.461 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,286.00 ft

False
0.040 ft/ft
3.23 ft/s

0.111 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 122.00 ft

Is Paved? False

Slope 0.220 ft/ft

Average Velocity 7.57 ft/s

Segment Time of

Concentration ESIiouLs
Time of Concentration (Composite)

Time of Concentration 0.576 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11a

==== SCS Channel Flow

R=Qa/Wp

Tc = V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600
R= Hydraulic radius
Ag= Flow area, square feet
Wp= Wetted perimeter, feet

. V= Velocity, ft/sec

UL Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**(.5)

(Lf/ V) / 3600
V= Velocity, ft/sec
. Sf= Slope, ft/ft
Where: Tc= Time of concentration, hours
Lf= Flow length, feet

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Time of Concentration Calculations

Label: PST-Subarea HB # 11a

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.410
0.010 ft/ft

3.5in
0.06 ft/s

0.461 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,286.00 ft

False
0.040 ft/ft
3.23 ft/s

0.111 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 122.00 ft

Is Paved? False

Slope 0.220 fi/ft

Average Velocity 7.57 ft/s

Segment Time of

Concentration 0.004 hours
Time of Concentration (Composite)

Time of Concentration 0.576 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentiey Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11a

==== SCS Channel Flow

Where:

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (5f**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Tc=

Where:

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Unpaved surface:
V = 16.1345 * (5f**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
{08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Time of Concentration Calculations

Label: PST-Subarea HB # 11a

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.410
0.010 ft/ft

3.5in
0.06 ft/s

0.461 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,286.00 ft

False
0.040 ft/ft
3.23 ft/s

0.111 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 122.00 ft

Is Paved? Faise

Slope 0.220 ft/ft

Average Velocity 7.57 ft/s

Segment Time of

Concentration 0.004 hours
Time of Concentration (Composite)

Time of Concentration 0.576 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11a

==== SCS Channel Flow

Tc =

Where:

Where:

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

R=Qa/Wp
V = (1.49 * (R¥*(2/3)) * (SF**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

=== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (S5f**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(LF/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 28 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.410

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
Segment Time of 0.191 hours

Concentration

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 800.00 ft

Is Paved? False

Slope 0.060 ft/ft

Average Velocity 3.95 ft/s

Segment Time of

Concentration 0.056 tiours
Time of Concentration (Composite)

Time of Concentration 0.247 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 29 of 189



Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

==== SCS Channel Flow

Tc=

Where:

R=Qa/Wp
V = (1.49 * (R*¥*(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Tc=

Where:

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Unpaved surface:
V = 16.1345 * (Sf**(.5)

Paved Surface:
V = 20.3282 * (Sf**(.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 30 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.410

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
Segment Time of 0.191 hours

Concentration

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 800.00 ft

Is Paved? False

Slope 0.060 ft/ft

Average Velocity 3.95 ft/s

Segment Time of

Concentration QI
Time of Concentration (Composite)

Time of Concentration 0.247 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 31 of 189



Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

==== SCS Channel Flow

Tc=

Where:

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (S5f**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feat

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Tc=

Where:

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Unpaved surface:
V = 16.1345 * (5f**0,5)

Paved Surface:
V = 20.3282 * (5f**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 10 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 32 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.410

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
Segment Time of 0.191 hours

Concentration

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 800.00 ft

Is Paved? False

Slope 0.060 ft/ft

Average Velocity 3.95 ft/s

Segment Time of

Concentration GH056 oS
Time of Concentration (Composite)

Time of Concentration 0.247 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 33 of 189



Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

==== SCS Channel Flow

Tc =

Where:

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(LfF/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Siope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Where:

Post Deveioped State Land Corp Offsite

Deten.ppc
3/8/2012

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (§f**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, In¢c. Haestad Methods Solution

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 25 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 34 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 100.00 ft
Manning's n 0.410

Slope 0.090 ft/ft
2 Year 24 Hour Depth 3.5in
Average Velocity 0.15 ft/s
Segment Time of 0.191 hours

Concentration

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 800.00 ft

Is Paved? False

Slope 0.060 ft/ft

Average Velocity 3.95 ft/s

Segment Time of

Concentration 0.056 hours
Time of Concentration (Composite)

Time of Concentration 0.247 hours

(Composite)

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 35 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Time of Concentration Calculations
Label: PST-Subarea HB # 11b

==== SCS Channel Flow

R=Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf / V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution

Deten.ppc Center

3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 36 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Runoff CN-Area Return Event: 1 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Woods - good 55.000 48.810 0.0 0.0 55.000

Woods - good 70.000 50.100 0.0 0.0 70.000

Impervious Areas - Paved parking lots,

roofs, driveways, Streets and roads - Soil 98.000 0.620 0.0 0.0 98.000

B

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B GLI000 2100 L L 61000

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil C 74.000 3.030 i 0.0 =000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 111.660 (N/A) (N/A) 62.974
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 37 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 10 years

Subsection: Runoff CN-Area
Label: PST-Subarea HB # 11

Runoff Curve Number Data

Storm Event: 1-yr

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Woods - good 55.000 48.810 0.0 0.0 55.000

Woods - good 70.000 50.100 0.0 0.0 70.000

Impervious Areas - Paved parking lots,

roofs, driveways, Streets and roads - Soil 98.000 0.620 0.0 0.0 98.000

B

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B 61.000 8100 0.0 0.0 SEE00

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil C i . 0.0 0 iy

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 111.660 (N/A) (N/A) 62.974
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 38 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Runoff CN-Area Return Event: 25 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Runoff Curve Number Data

Soil/Surface Description CN Area Cc uc Adjusted CN
(acres) (%) (%)

Woods - good 55.000 48.810 0.0 0.0 55.000

Woods - good 70.000 50.100 0.0 0.0 70.000

Impervious Areas - Paved parking lots,

roofs, driveways, Streets and roads - Soil 98.000 0.620 0.0 0.0 98.000

B

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B 61.000 Rl . 0.0 6000

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil C e £ty 0.0 . i

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 111.660 (N/A) (N/A) 62.974
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 39 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 100 years

Subsection: Runoff CN-Area
Label: PST-Subarea HB # 11

Runoff Curve Number Data

Storm Event: 1-yr

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Woods - good 55.000 48.810 0.0 0.0 55.000
Woods - good 70.000 50.100 0.0 0.0 70.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 0.620 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 9,100 0 0.0 63.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil C 74:000 3.030 &0 0.0 74000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 111.660 (N/A) (N/A) 62.974

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Runoff CN-Area
Label: SLC - West Site

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1-yr

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 9.240 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 0460 0.0 0.0 61.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soll C 74000 9220 0.4 98 74000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 9.920 (N/A) (N/A) 95.752

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.51]
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Runoff Curve Number Data

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Runoff CN-Area
Label:

SLC - West Site

Return Event: 10 years
Storm Event: 1-yr

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Impervious Areas - Paved parking lots,

roofs, driveways, Streets and roads - Soil 98.000 9,240 0.0 0.0 98.000

B

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B S0 0:38 0.0 _ 51.900

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil C 74.000 0.220 00 L 7000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 9.920 (N/A) (N/A) 95.752
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack \8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 42 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 25 years

Subsection: Runoff CN-Area
Label: SLC - West Site

Runoff Curve Number Data

Storm Event: 1-yr

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Impervious Areas - Paved parking lots,

roofs, driveways, Streets and roads - Soil 98.000 9.240 0.0 0.0 98.000

B

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B 61000 e = o o000

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil C 000 Q:220 0 &0 7200

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 9.920 (N/A) (N/A) 95.752
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 43 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 100 years

Subsection: Runoff CN-Area
Label: SLC - West Site

Runoff Curve Number Data

Storm Event: 1-yr

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

Impervious Areas - Paved parking lots,

roofs, driveways, Streets and roads - Soil 98.000 9.240 0.0 0.0 98.000

B

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B 61.000 0.460 00 0.0 61.000

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil C 74.000 0.220 . . 74.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 9.920 (N/A) (N/A) 95.752
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 44 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

At Total area (acres): At = Ai+Ap
Ai Impervious area (acres)
Ap Pervious area (acres)
CNi Runoff curve number for impervious area
CNp Runoff curve number for pervious area
fLoss f loss constant infiltration (depth/time)
gKs Saturated Hydraulic Conductivity (depth/time)
Md Volumetric Moisture Deficit
Psi Capillary Suction (length)
hK Horton Infiltration Decay Rate (time”-1)
fo Initial Infiltration Rate (depth/time)
fc Ultimate(capacity)Infiltration Rate (depth/time)
Ia Initial Abstraction (length)
Computational increment (duration of unit excess rainfall)
dt Default dt is smallest value of 0.1333Tc, rtm, and th

(Smallest dt is then adjusted to match up with Tp)
User specified override computational main time increment

pBgE (only used if UDdt is => .1333Tc)
D(t) Point on distribution curve (fraction of P) for time step t
K 2/ (1 + (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
Ks (1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484
Lag Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
P Total precipitation depth, inches
Pa(t) Accumulated rainfall at time step t
Pi(t) Incremental rainfall at time step t
Peak discharge (cfs) for lin. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
ap Tp (where Q = 1lin. runoff, A=sq.mi.)
Qu(b) Unit hydrograph ordinate (cfs) at time step t
QM) Final hydrograph ordinate (cfs) at time step t
Rai(t) Accumulated runoff (inches) at time step t for impervious area
Rap(t) Accumulated runoff (inches) at time step t for pervious area
Rii(t) Incremental runoff (inches) at time step t for impervious area
Rip(t) Incremental runoff (inches) at time step t for pervious area
R() Incremental weighted total runoff (inches)
Rtm Time increment for rainfall table
Si S for impervious area: Si = (1000/CNi) - 10
Sp S for pervious area: Sp = (1000/CNp) - 10
t Time step (row) number
Tc Time of concentration
Tb Time (hrs) of entire unit hydrograph: Tb =Tp + Tr
Tp Time (hrs) to peak of a unit hydrograph: Tp = (dt/2) + Lag
Tr Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 45 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes

Precipitation

Cotumn (1) Time for time step t

Column (2) D(t) = Point on distribution curve for time step t
Column (3) Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)
Column (4) Pa(t) = D(t) x P: Col.(2) x P

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
Column (5) If (Pa(t) is > 0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Rip(t) = Incremental pervious runoff for time step t
Column (6) Rip(t) = Rap(t) - Rap(t-1)

Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Impervious Area Runoff

Column (7 & 8)... Did not specify to use impervious areas.

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t) + (Ai/At) x Rii(t)

Column (9) R(t) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)

SCS Unit Hydrograph Method
Q(t) is computed with the SCS unit hydrograph method

lumn (1 .

Column (10) using R(t) and Qu(t).

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center

3/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

Storm Event 1-yr
Return Event 1 years
Duration 24.000 hours
Depth 3.1in
Time of Concentration

(Composite) 0.439 hours

Area (User Defined)

111.660 acres

Computational Time

Increment 0.049 hours

Time to Peak (Computed) 12.445 hours

Flow (Peak, Computed) 26.69 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Output) 12:450 hours

Flow (Peak Interpolated .

Output) 26.64 ftsfs
Drainage Area

SCS CN (Composite) 63.000

Area (User Defined)
Maximum Retention

111.660 acres

(Pervious) Sl

Maximum Retention 1.2 in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth .

(Pervious) 0.5in

Runoff Volume (Pervious) 4.423 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 4,382 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

Increment -GS G

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PST-Subarea HB # 11 Storm Event: 1-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 288.03 ft3/s

Unit peak time, Tp 0.293 hours

Unit receding limb, Tr 1.171 hours

Total unit time, Tb 1.464 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Subsection: Unit Hydrograph Summary
Label: PST-Subarea HB # 11

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10-yr
10 years
24.000 hours
5.0in

0.439 hours
111.660 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.049 hours

12.348 hours
109.07 ft3/s
0.050 hours

12,350 hours

3
Output) 109.00 ft3/s
Drainage Area
SCS CN (Composite) 63.000

Area (User Defined)
Maximum Retention

111.660 acres

(Pervious) S0

Maximum Retention 1.2 in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth L5 in

(Pervious) '

Runoff Volume (Pervious) 14.040 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 13.943 ac-t
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

IRcrerment 0.049 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 10 years

Storm Event: 10-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PST-Subarea HB # 11 Storm Event; 10-yr

SCS Unit Hydrograph Parameters

Unit peak, qp 288.03 ft3/s

Unit peak time, Tp 0.293 hours

Unit receding limb, Tr 1.171 hours

Total unit time, Tb 1.464 hours
Post Developed State Land Corp Offsite Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: PST-Subarea HB # 11 Storm Event: 25-yr

Storm Event 25-yr
Return Event 25 years
Duration 24,000 hours
Depth 6.0 in
Time of Concentration

(Composite) 0.439 hours

Area (User Defined)

111.660 acres

Computational Time

IErarEnt 0.049 hours

Time to Peak (Computed) 12.348 hours

Flow (Peak, Computed) 162.82 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Output) 12.350 hours

Flow (Peak Interpolated 5

Output) 162.65 ft3/s
Drainage Area

SCS CN (Composite) 63.000

Area (User Defined)
Maximum Retention

111.660 acres

(Pervious) >-91in

Maximum Retention 1.2in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 22in

(Pervious) )

Runoff Volume (Pervious) 20.252 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 20.123 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

Increment PR hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: PST-Subarea HB # 11 Storm Event: 25-yr

SCS Unit Hydrograph Parameters

Unit peak, qp 288.03 ft3/s

Unit peak time, Tp 0.293 hours

Unit receding limb, Tr 1.171 hours

Total unit time, Tb 1.464 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppe Center [08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PST-Subarea HB # 11 Storm Event: 100-yr

Storm Event 100-yr
Return Event 100 years
Duration 24,000 hours
Depth 7.5in
Time of Concentration

(Composite) 0.439 hours

Area (User Defined)

111.660 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.049 hours

12.348 hours
250.59 ft3/s
0.050 hours

12.350 hours

3
Output) 250.22 ft3/s
Drainage Area
SCS CN (Composite) 63.000

Area (User Defined)
Maximum Retention

111.660 acres

(Pervious) >.91in

Maximum Retention 1.2in

(Pervious, 20 percent) '
Cumulative Runoff

Cumu.lative Runoff Depth 33in

(Pervious)

Runoff Volume (Pervious) 30.520 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 30.343 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.439 hours

Computational Time

inererent 0.049 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution

Deten.ppc Center

3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51}
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years.
Label: PST-Subarea HB # 11 Storm Event: 100-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 288.03 ft3/s

Unit peak time, Tp 0.293 hours

Unit receding limb, Tr 1.171 hours

Total unit time, Tb 1.464 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PST-Subarea HB # 11a Storm Event: 1-yr

Storm Event 1-yr
Return Event 1 years
Duration 24.000 hours
Depth 3.1in
Time of Concentration

(Composite) 0.576 hours

Area (User Defined)

16.000 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.048 hours

12.474 hours
6.74 ft3/s
0.050 hours

12.500 hours

Output) 6.72 ft3/s
Drainage Area
SCS CN (Composite) 70.000

Area (User Defined)
Maximum Retention

16.000 acres

(Pervious) 4.3in

Maximum Retention 0.9 in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 0.8 in

(Pervious) !

Runoff Volume (Pervious) 1.027 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 1.017 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.576 hours

Computational Time 0.048 hours

Increment

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: PST-Subarea HB # 11a Storm Event: 1-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 31.49 ft3/s

Unit peak time, Tp 0.384 hours

Unit receding limb, Tr 1.535 hours

Total unit time, Tb 1.919 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i
Deten.ppc Center [08.11.01.51)]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PST-Subarea HB # 11a Storm Event: 10-yr

Storm Event 10-yr
Return Event - 10 years
Duration 24.000 hours
Depth 5.0in
Time of Concentration

(Composite) 0.576 hours

Area (User Defined)

16.000 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Qutput Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.048 hours

12.426 hours
19.65 ft3/s
0.050 hours

12.450 hours

3
Output) 19.63 ft3/s
Drainage Area
SCS CN (Composite) 70.000

Area (User Defined)
Maximum Retention

16.000 acres

(Pervious) 4310

Maximum Retention 0.9in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 2.0in

(Pervious) '

Runoff Volume (Pervious) 2.715 ac-ft

Hydrograph Voiume (Area under Hydrograph curve)

Volume 2.692 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.576 hours

Computational Time

A 0.048 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PST-Subarea HB # 11a Storm Event: 10-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 31.49 ft3/s

Unit peak time, Tp 0.384 hours

Unit receding limb, Tr 1.535 hours

Total unit time, Tb 1.919 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: PST-Subarea HB # 11a Storm Event: 25-yr

Storm Event 25-yr
Return Event 25 years
Duration 24.000 hours
Depth 6.0 in
Time of Concentration

(Composite) 0.576 hours

Area (User Defined)

16.000 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.048 hours

12.426 hours
27.46 ft3/s
0.050 hours

12.450 hours

Output) 27.36 ft3/s
Drainage Area
SCS CN (Composite) 70.000

Area (User Defined)
Maximum Retention

16.000 acres

(Pervious) w310

Maximum Retention 0.9in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth ]

(Pervious) 2.81in

Runoff Volume (Pervious) 3.740 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 3.711 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.576 hours

Computational Time

Increment 0.048 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: PST-Subarea HB # 11a Storm Event: 25-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 31.49 ft3/s

Unit peak time, Tp 0.384 hours

Unit receding limb, Tr 1.535 hours

Total unit time, Tb 1.919 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppe Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PST-Subarea HB # 11a Storm Event: 100-yr

Storm Event 100-yr
Return Event 100 years
Duration 24.000 hours
Depth 7.5in
Time of Concentration

(Composite) 0.576 hours

Area (User Defined)

16.000 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.048 hours

12.426 hours
39.81 ft3/s
0.050 hours

12.450 hours

3
Output) 39.56 ft3/s
Drainage Area
SCS CN (Composite) 70,000

Area (User Defined)
Maximum Retention

16.000 acres

(Pervious) =

Maximum Retention 0.9 in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 4.0in

(Pervious) )

Runoff Volume (Pervious) 5.384 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 5.344 ac-ft
SCS Unit Hydrograph Parameters

Time of C_oncentratlon 0.576 hours

(Composite)

Computational Time

Increment OGS

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tt/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systerns, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PST-Subarea HB # 11a Storm Event: 100-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 31.49 ft3/s

Unit peak time, Tp 0.384 hours

Unit receding limb, Tr 1.535 hours

Total unit time, Tb 1.919 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppe Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PST-Subarea HB # 11b Storm Event: 1-yr

Storm Event 1-yr
Return Event 1 years
Duration 24.000 hours
Depth 3.1in
Time of Concentration

(Composite) 0.247 hours

Area (User Defined)

19,000 acres

Computational Time

Increment LR
Time to Peak (Computed) 12.241 hours
Flow (Peak, Computed) 8.38 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.250 hours

output) 8.32 ft3/s
Drainage Area
SCS CN (Composite) 66.842

Area (User Defined)
Maximum Retention

19.000 acres

(Pervious) UL

Maximum Retention 1.0in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth .

(Pervious) 0.61n

Runoff Volume (Pervious) 0.995 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 0.990 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.247 hours

Computational Time

Increment LU

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 63 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PST-Subarea HB # 11b Storm Event: 1-yr

SCS Unit Hydrograph Parameters

Unit peak, qp 86.99 ft3/s

Unit peak time, Tp 0.165 hours

Unit receding limb, Tr 0.660 hours

Total unit time, Tb 0.825 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PST-Subarea HB # 11b Storm Event: 10-yr

Storm Event 10-yr
Return Event 10 years
Duration 24.000 hours
Depth 5.0in
Time of Concentration

(Composite) 0.247 hours

Area (User Defined)

19.000 acres

Computational Time
Increment

Time to Peak (Computed)

0.033 hours
12.208 hours

Flow (Peak, Computed) 28.02 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Output) means) ONES

Flow (Peak Interpolated 3

Output) 27.97 ft3/s
Drainage Area

SCS CN (Composite) 66.842

Area (User Defined)
Maximum Retention

19.000 acres

(Pervious) =it

Maximum Retention 1.0in

(Pervious, 20 percent) ’
Cumulative Runoff

Cumulative Runoff Depth 1.81in

(Pervious) '

Runoff Volume (Pervious) 2.836 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 2.824 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.247 hours

Computational Time

Increment G NIoE

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center {08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PST-Subarea HB # 11b Storm Event: 10-yr

SCS Unit Hydrograph Parameters

Unit peak, qp 86.99 ft3/s

Unit peak time, Tp 0.165 hours

Unit receding limb, Tr 0.660 hours

Total unit time, Tb 0.825 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: PST-Subarea HB # 11b Storm Event: 25-yr

Storm Event 25-yr
Return Event 25 years
Duration 24.000 hours
Depth 6.0in
Time of Concentration

(Composite) 0.247 hours
Area (User Defined) 19.000 acres
Computational Time 0.033 hours

Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.175 hours
40.09 ft3/s
0.050 hours

12.200 hours

Output) 40.05 ft3/s
Drainage Area
SCS CN (Composite) 66.842

Area (User Defined)
Maximum Retention

19.000 acres

(Pervious) 2:0lig

Maximum Retention 1.0in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 2.5 in

(Pervious) '

Runoff Volume (Pervious) 3.983 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 3.968 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.247 hours

Computational Time

InCreraent 0.033 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: PST-Subarea HB # 11b Storm Event: 25-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 86.99 ft3/s

Unit peak time, Tp 0.165 hours

Unit receding limb, Tr 0.660 hours

Total unit time, Tb 0.825 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11,01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PST-Subarea HB # 11b Storm Event: 100-yr

Storm Event 100-yr
Return Event 100 years
Duration 24.000 hours
Depth 7.5in
Time of Concentration

(Composite) 0.247 hours
Area (User Defined) 19.000 acres
Computational Time 0.033 hours

Increment
Time to Peak (Computed)

12.175 hours

Flow (Peak, Computed) 59.72 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Output) e

Flow (Peak Interpolated 5

Output) 59.37 ft3/s
Drainage Area

SCS CN (Composite) 66.842

Area (User Defined)
Maximum Retention

19.000 acres

(Pervious) UL

Maximum Retention 1.0'in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 3.7in

(Pervious) :

Runoff Volume (Pervious) 5.847 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 5.826 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.247 hours

Computational Time

Increment LUl

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 69 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PST-Subarea HB # 11b Storm Event: 100-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 86.99 ft3/s

Unit peak time, Tp 0.165 hours

Unit receding limb, Tr 0.660 hours

Total unit time, Tb 0.825 hours
Post Developed State Land Corp Offsite Bentley Systems, Ihc. Haestad Methods Solution Bentley PondPack Vai
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: SLC - East Slte Storm Event: 1-yr

Storm Event 1-yr
Return Event 1 years
Duration 24.000 hours
Depth 3.1in
Time of Concentration

(Composite) 0.250 hours
Area (User Defined) 5.700 acres
Computational Time 0.033 hours

Increment
Time to Peak (Computed)

12.166 hours

Flow (Peak, Computed) 11.04 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak ,

Interpolated Output) L2E200, ouTs

Flow (Peak Interpolated 3

Output) 10.91 ft3/s
Drainage Area

SCS CN (Composite) 92.740

Area (User Defined) 5.700 acres

Maximum Retention ;

(Pervious) ggin

Maximum Retention 0.2 in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth )

" 2.31in
(Pervious)
Runoff Volume (Pervious) 1.104 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 1.101 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time 0.033 hours

Increment

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: SLC - East Slte Storm Event: 1-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 25.83 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01,51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: SLC - East Slte Storm Event: 10-yr

Storm Event 10-yr
Return Event 10 years
Duration 24.000 hours
Depth 5.0in
Time of (_:oncentration 0.250 hours
(Composite)

Area (User Defined) 5.700 acres
Computational Time 0.033 hours

Increment
Time to Peak (Computed)

12.166 hours

Flow (Peak, Computed) 19.24 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Output) £23200| oUTS

Flow (Peak Interpolated .

Output) 18.94 ft3/s
Drainage Area

SCS CN (Composite) 92.740

Area (User Defined) 5.700 acres

Maximum Retention )

(Pervious) QS0

Maximum Retention 0.2 in

(Pervious, 20 percent) ’
Cumulative Runoff

Cumulative Runoff Depth .

(Pervious) Ll

Runoff Volume (Pervious) 1.981 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 1.975 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time 0.033 hours

Increment

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: SLC - East Slte Storm Event: 10-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 25.83 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 74 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: SLC - East Slte Storm Event: 25-yr

Storm Event 25-yr

Return Event 25 years

Duration 24.000 hours

Depth 6.0 in

Time of Concentration

(Composite) 0.250 hours

Area (User Defined) 5.700 acres

Computational Time

InCraman 0.033 hours

Time to Peak (Computed) 12.166 hours

Flow (Peak, Computed) 23.50 ft3/s

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Output) 12.150 howrs

Flow (Peak Interpolated N

Output) 23.14 ft3/s
Drainage Area

SCS CN (Composite) 92.740

Area (User Defined) 5.700 acres

Maximum Retention .

(Pervious) .

Maximum Retention 0.2 in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth 57

. 2in
(Pervious)
Runoff Volume (Pervious) 2.448 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 2.441 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time

Increment 0.033 hours

Unit Hydrograph Shape

Factor RE3a2

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.14.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: SLC - East Slte Storm Event: 25-yr

SCS Unit Hydrograph Parameters

Unit peak, gqp 25.83 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08:11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: SLC - East Slte Storm Event: 100-yr

Storm Event 100-yr
Return Event 100 years
Duration 24.000 hours
Depth 7.5in
Time of Concentration

(Composite) 0.250 hours
Area (User Defined) 5.700 acres
Computational Time 0.033 hours

Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.166 hours
29.85 ft3/s
0.050 hours

12.150 hours

3

Output) 29.41 ft3/s
Drainage Area

SCS CN (Composite) 92.740

Area (User Defined) 5.700 acres

Maximum Retention -

(Pervious) D:5f

Maximum Retention 0.2 in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth .

(Pervious) oIclin

Runoff Volume (Pervious) 3.152 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 3.143 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time

Increment s oS

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: SLC - East Slte Storm Event: 100-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 25.83 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51)
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Storm Event 1-yr
Return Event 1 years
Duration 24.000 hours
Depth 3.1in
T Cotemnintin 0.250 hours
Area (User Defined) 9.920 acres
Computational Tim

Increpment " © 0.033 hours
Time to Peak (Computed) 12.166 hours
Flow (Peak, Computed) 21.08 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3

Output) 20.75 ft3/s
Drainage Area

SCS CN (Composite) 96.000

Area (User Defined) 9.920 acres

Maximum Retention .

(Pervious) Orln

Maximum Retention 0.1in

(Pervious, 20 percent) ’
Cumulative Runoff

Cumulative Runoff Depth 2.7n

(Pervious) )

Runoff Volume (Pervious) 2.191 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary
Label: SLC - West Site

Return Event: 1 years
Storm Event: 1-yr

Volume 2.185 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time

Increfent 0.033 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: SLC - West Site Storm Event: 1-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 44.96 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: SLC - West Site Storm Event: 10-yr

Storm Event 10-yr
Return Event 10 years
Duration 24.000 hours
Depth 5.0in
Time of Concentration

(Composite) 0.250 hours
Area (User Defined) 9.920 acres
Computational Time 0.033 hours

Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.166 hours
35.02 ft3/s
0.050 hours

12.150 hours

3

Output) 34.52 ft3/s
Drainage Area

SCS CN (Composite) 96.000

Area (User Defined) 9,920 acres

Maximum Retention ]

(Pervious) el

Maximum Retention 0.1in

(Pervious, 20 percent) )
Cumulative Runoff

Cumulative Runoff Depth .

(Pervious) 30

Runoff Volume (Pervious) 3.747 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 3.737 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time

T 0.033 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.561]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: SLC - West Site Storm Event: 10-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 44,96 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: SLC - West Site Storm Event: 25-yr

Storm Event 25-yr
Return Event 25 years
Duration 24.000 hours
Depth 6.0 in
Time of Concentration

(Composite) 0.250 hours
Area (User Defined) 9.920 acres
Computational Time 0.033 hours

Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.166 hours
42.30 ft3/s
0.050 hours

12.150 hours

3
Output) 41.70 ft3/s
Drainage Area
SCS CN (Composite) 96.000
Area (User Defined) 9.920 acres
Maximum Retention ;
(Pervious) O=3iin
Maximum Retention 0.1in
(Pervious, 20 percent) ’
Cumulative Runoff
Cumulative Runoff Depth 5.5 in
(Pervious) '
Runoff Volume (Pervious) 4,569 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 4,557 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time

T 0.033 hours

Unit Hydrograph Shape

T 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: SLC - West Site Storm Event: 25-yr

SCS Unit Hydrograph Parameters

Unit peak, qp 44.96 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: SLC - West Site Storm Event: 100-yr

Storm Event 100-yr
Return Event 100 years
Duration 24.000 hours
Depth 7.5in
Time of Concentration

(Composite) 0.250 hours
Area (User Defined) 9.920 acres
Computational Time 0.033 hours

Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.166 hours
53.17 ft3/s
0.050 hours

12.150 hours

3

Output) 52.43 fi3/s
Drainage Area

SCS CN (Composite) 96.000

Area (User Defined) 9.920 acres

Maximum Retention ;

(Pervious) 0.4 in

Maximum Retention 01in

(Pervious, 20 percent) )
Cumulative Runoff

Cumu_lative Runoff Depth 7.0in

(Pervious)

Runoff Volume (Pervious) 5.805 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 5.790 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.250 hours

Computational Time

L s 0.033 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Soiution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: SLC - West Site Storm Event: 100-yr

SCS Unit Hydrograph Parameters

Unit peak, gp 44.96 ft3/s

Unit peak time, Tp 0.167 hours

Unit receding limb, Tr 0.667 hours

Total unit time, Tb 0.833 hours
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Volume Equations Return Event: 1 years
Label: PW-1 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Volume Equations Return Event: 10 years
Label: PW-1 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - El1) * (Areal + Area2 + sqr(Areal * Area))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Volume Equations Return Event: 25 years
Label: PW-1 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Volume Equations Return Event: 100 years
Label: PW-1 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Volume Equations Return Event: 1 years
Label: PW-2 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - El1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Volume Equations Return Event: 10 years
Label: PW-2 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Va8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Volume Equations Return Event: 25 years
Label: PW-2 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Volume Equations Return Event: 100 years
Label: PW-2 Storm Event: 1-yr

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

Volume = (1/3) * (EL2 - El1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremenital volume between EL1 and EL2
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 1 years
Storm Event: 1-yr

Subsection: Pipe Volume
Label: SSSM#1

Volume Results (Pipe)

Pipe Storage Upstream Invert 345.00 ft
Pipe Storage Downstream
e 345.00 ft
Pipe Storage Length 100.00 ft
Pipe Storage Diameter 60.0 in
Pipe Storage Number of 45
Barrels
Pipe Storage Slice Width 2.00 ft
Pipe Storage Vertical
Inrc’:rementg Ul
Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area Volume
Depth Area (ft) (ft) Depth (ft2) (ac-ft)
(ft) (ft2) (ft)
345.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
345.50 0.50 1.0 100.00 0.00 0.50 1.0 0.106
346.00 1.00 2.8 100.00 0.00 1.00 2.8 0.289
346.50 1.50 5.0 100.00 0.00 1.50 5.0 0.512
347.00 2.00 7.3 100.00 0.00 2.00 7.3 0.758
347.50 2.50 9.8 100.00 0.00 2,50 9.8 1.014
348.00 3.00 12.3 100.00 0.00 3.00 12.3 1.271
348.50 3.50 14.7 100.00 0.00 3.50 14.7 1,517
349.00 4.00 16.8 100.00 0.00 4.00 16.8 1.740
349.50 4.50 18.6 100.00 0.00 4.50 18.6 1,923
350.00 5.00 19.6 100.00 100.00 5.00 19.6 2.028
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pipe Volume
Label: SSSM#1

Volume Resulis (Pipe)

Return Event: 10 years
Storm Event: 1-yr

Pipe Storage Upstream Invert 345.00 ft
Pipe Storage Downstream
1 nF\)/e el 345.00 ft
Pipe Storage Length 100.00 ft
Pipe Storage Diameter 60.0 in
Pipe Storage Number of 45
Barrels
Pipe Storage Slice Width 2.00 ft
Pipe Storage Vertical
InF::rementg 0.50 ft.
Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area Volume
Depth Area (ft) (ft) Depth (ft2) (ac-ft)
(ft) (ft2) (ft)
345.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
345.50 0.50 1.0 100.00 0.00 0.50 1.0 0.106
346.00 1.00 2.8 100.00 0.00 1.00 2.8 0.289
346.50 1.50 5.0 100.00 0.00 1.50 5.0 0.512
347.00 2.00 7.3 100.00 0.00 2.00 7.3 0.758
347.50 2.50 9.8 100.00 0.00 2.50 9.8 1.014
348.00 3.00 12.3 100.00 0.00 3.00 12.3 1.271
348.50 3.50 14.7 100.00 0.00 3.50 14,7 1,517
349.00 4.00 16.8 100.00 0.00 4.00 16.8 1.740
349.50 4.50 18.6 100.00 0.00 4.50 18.6 1.923
350.00 5.00 19.6 100.00 100.00 5.00 19.6 2.028
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Soiution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 96 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pipe Volume
Label: SSSM#1

Volume Results (Pipe)

Return Event: 25 years
Storm Event: 1-yr

Pipe Storage Upstream Invert 345.00 ft
Pipe Storage Downstream
e 345.00 ft
Pipe Storage Length 100.00 ft
Pipe Storage Diameter 60.0 in
Pipe Storage Number of 45
Barrels
Pipe Storage Slice Width 2.00 ft
Pipe Storage Vettical
Inr<):rementg iS0NE
Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area Volume
Depth Area (ft) (ft) Depth (ft2) (ac-ft)
(ft) (ft2) (ft)
345.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
345.50 0.50 1.0 100.00 0.00 0.50 1.0 0.106
346.00 1.00 2.8 100.00 0.00 1.00 2.8 0.289
346.50 1.50 5.0 100.00 0.00 1.50 5.0 0.512
347.00 2.00 7.3 100.00 0.00 2.00 7.3 0.758
347.50 2.50 9.8 100.00 0.00 2.50 9.8 1.014
348.00 3.00 12.3 100.00 0.00 3.00 123 1.271
348.50 3.50 14.7 100.00 0.00 3.50 14.7 1.517
349.00 4.00 16.8 100.00 0.00 4.00 16.8 1.740
349.50 4.50 18.6 100.00 0.00 4.50 18.6 1.923
350.00 5.00 19.6 100.00 100.00 5.00 19.6 2.028
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 97 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pipe Volume
Label: SSSM#1

Volume Results (Pipe)

Return Event: 100 years
Storm Event: 1-yr

Pipe Storage Upstream Invert 345.00 ft
Pipe Storage Downstream
1 n‘"/ - 9 345.00 ft
Pipe Storage Length 100.00 ft
Pipe Storage Diameter 60.0in
Pipe Storage Number of 45
Barrels
Pipe Storage Slice Width 2.00 ft
Pipe Storage Vertical
InFc):rementg 0.50
Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area Volume
Depth Area (ft) (ft) Depth (ft2) (ac-ft)
() (ft2) (ft)
345.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
345.50 0.50 1.0 100.00 0.00 0.50 1.0 0.106
346.00 1.00 2.8 100.00 0.00 1.00 2.8 0.289
346.50 1.50 5.0 100.00 0.00 1.50 5.0 0.512
347.00 2.00 7.3 100.00 0.00 2.00 7.3 0.758
347.50 2.50 9.8 100.00 0.00 2.50 9.8 1.014
348.00 3.00 12.3 100.00 0.00 3.00 12.3 1.271
348.50 3.50 14.7 100.00 0.00 3.50 14.7 1.517
349.00 4.00 16.8 100.00 0.00 4.00 16.8 1.740
349.50 4,50 18.6 100.00 0.00 4.50 18.6 1,923
350.00 5.00 19.6 100.00 100.00 5.00 19.6 2.028
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]}
3/8/2012 27 Siemon Company Drive Suite 200 W Page 98 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp
Return Event: 1 years
Storm Event: 1-yr

Subsection: Pipe Volume
Label: SSSM#2

Volume Results (Pipe)

Pipe Storage Upstream Invert 348.00 ft
Pipe Storage Downstream
. 348.00 ft
Pipe Storage Length 100.00 ft
Pipe Storage Diameter 60.0 in
Pipe Storage Number of 28
Barrels
Pipe Storage Slice Width 2.00 ft
Pipe Storage Vertical
Increment. 0500
Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area  Volume
Depth Area {19] (ft) Depth (ft2) (ac-ft)
(ft) (ft2) (ft)
348.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
348.50 0.50 1.0 100.00 0.00 0.50 1.0 0.066
349.00 1.00 2.8 100.00 0.00 1.00 2.8 0.180
349.50 1.50 5.0 100.00 0.00 1.50 5.0 0.318
350.00 2.00 7.3 100.00 0.00 2.00 7.3 0.471
350.50 2.50 9.8 100.00 0.00 2.50 9.8 0.631
351.00 3.00 12.3 100.00 0.00 3.00 12.3 0.791
351.50 3.50 14.7 100.00 0.00 3.50 14.7 0.944
352.00 4.00 16.8 100.00 0.00 4.00 16.8 1.082
352.50 4.50 18.6 100.00 0.00 4.50 18.6 1.196
353.00 5.00 19.6 100.00 100.00 5.00 19.6 1,262
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 99 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pipe Volume
Label: SSSM#2

Volume Results (Pipe)

Return Event: 10 years
Storm Event: 1-yr

Pipe Storage Upstream Invert 348.00 ft

Pipe Storage Downstream

e e 348.00 ft

Pipe Storage Length 100.00 ft

Pipe Storage Diameter 60.0 in

Pipe Storage Number of 28

Barrels

Pipe Storage Slice Width 2.00 ft

Pipe Storage Vertical

InE):rementg 0:30,1

Elevation Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area  Volume

Depth Area (ft) (ft) Depth (ft2) (ac-ft)
(f) (ft2) (ft)
348.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
348.50 0.50 1.0 100.00 0.00 0.50 1.0 0.066
349.00 1.00 2.8 100.00 0.00 1.00 2.8 0.180
349.50 1.50 5.0 100.00 0.00 1.50 5.0 0.318
350.00 2.00 7.3 100.00 0.00 2.00 7.3 0.471
350.50 2.50 9.8 100.00 0.00 2,50 9.8 0.631
351.00 3.00 12.3 100.00 0.00 3.00 12.3 0.791
351.50 3.50 14.7 100.00 0.00 3.50 14.7 0.944
352.00 4.00 16.8 100.00 0.00 4.00 16.8 1.082
352.50 4.50 18.6 100.00 0.00 4.50 18.6 1.196
353.00 5.00 19.6 100.00 100.00 5.00 19.6 1.262
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]

3/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pipe Volume
Label: SSSM#2

Volume Results (Pipe)

Return Event: 25 years
Storm Event: 1-yr

Pipe Storage Upstream Invert 348.00 ft

Pipe Storage Downstream

s s 348.00 ft

Pipe Storage Length 100.00 ft

Pipe Storage Diameter 60.0 in

Pipe Storage Number of 28

Barrels

Pipe Storage Slice Width 2.00 ft

Pipe Storage Vertical

In?:rementg 0.50.ft

Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
() Downstream Downstream Length Length Upstream Upstream Area Volume

Depth Area (fo) (f Depth (ft2) (ac-ft)
(ft) (ft2) (f)

348.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
348.50 0.50 1.0 100.00 0.00 0.50 1.0 0.066
349.00 1.00 2.8 100.00 0.00 1.00 2.8 0.180
349.50 1.50 5.0 100.00 0.00 1.50 5.0 0.318
350.00 2.00 7.3 100.00 0.00 2.00 7.3 0.471
350.50 2.50 9.8 100.00 0.00 2.50 9.8 0.631
351.00 3.00 12.3 100.00 0.00 3.00 12.3 0.791
351.50 3.50 14.7 100.00 0.00 3.50 14.7 0.944
352.00 4.00 16.8 100.00 0.00 4.00 16.8 1.082
352.50 4.50 18.6 100.00 0.00 4,50 18.6 1.196
353.00 5.00 19.6 100.00 100.00 5.00 19.6 1.262

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pipe Volume
Label: SSSM#2

Volume Results (Pipe)

Return Event: 100 years
Storm Event: 1-yr

Pipe Storage Upstream Invert 348.00 ft

Pipe Storage Downstream

e 348.00 ft

Pipe Storage Length 100.00 ft

Pipe Storage Diameter 60.0 in

Pipe Storage Number of

Barrels ee

Pipe Storage Slice Width 2.00 ft

Pipe Storage Vertical

Increment. QR0i

Elevation  Perpendicular  Perpendicular Wetted Filled Perpendicular  Perpendicular Total
(ft) Downstream Downstream Length Length Upstream Upstream Area Volume

Depth Area (ft) (ft) Depth (ft2) (ac-ft)
(ft) (ft2) (ft)
348.00 0.00 0.0 100.00 0.00 0.00 0.0 0.000
348.50 0.50 1.0 100.00 0.00 0.50 1.0 0.066
349.00 1.00 2.8 100.00 0.00 1.00 2.8 0.180
349.50 1.50 5.0 100.00 0.00 1.50 5.0 0.318
350.00 2.00 7.3 100.00 0.00 2.00 7.3 0.471
350.50 2.50 9.8 100.00 0.00 2.50 9.8 0.631
351.00 3.00 12.3 100.00 0.00 3.00 12.3 0.791
351.50 3.50 14.7 100.00 0.00 3.50 14.7 0.944
352.00 4.00 16.8 100.00 0.00 4.00 16.8 1.082
352.50 4.50 18.6 100.00 0.00 4.50 18.6 1.196
353.00 5.00 19.6 100.00 100.00 5.00 19.6 1.262
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]

3/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Outlet Input Data
Label: Copy of Outlet HB#11a

Requested Pond Water Surface Elevations

Return Event: 1 years
Storm Event: 1-yr

Watertown, CT 06795 USA +1-203-755-1666

Minimum (Headwater) 532.00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 535.00 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Vnotch Weir Weir -1 Forward ™ 532.00 535.00
Tailwater Settings | Tailwater (N/A) (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Soiution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Outlet Input Data
Label: Copy of Outlet HB#11a

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Structure ID: Weir -1
Structure Type: Vnotch Weir

Number of Openings 1

Elevation 532.00 ft
V-Notch Angle 28.00 degrees
Weir Coefficient 3.00 (ft~0.5)/s

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance

(Minimum) 0.01ft
Tailwater Tolerance 0.50 ft
(Maximum) '
Headwater Tolerance

(Minimum) QO
Headwater Tolerance

(Maximum) 50N
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Copy of Outlet HB#11a

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir-1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Water Surface

Tailwater Elevation

Return Event: 1 years

Convergence Error

Elevation (ft) (ft)
(1)
532.00 0.00 (N/A) 0.00
532.50 0.13 (N/A) 0.00
533.00 0.71 (N/A) 0.00
533.50 1.97 (N/A) 0.00
534.00 4.04 (N/A) 0.00
534.50 7.06 (N/A) 0.00
535.00 11.14 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.13;
H=1.00; Htw=.00; Qfree=.71;
H=1.50; Htw=.00; Qfree=1.97;
H=2.00; Htw=.00; Qfree=4.04;
H=2.50; Htw=.00; Qfree=7.06;
H=3.00; Htw=.00; Qfree=11.14;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Copy of Qutlet HB#11a

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 10 years

Water Surface Tailwater Elevation Convergence Error
Elevation (ft) (ft)
(ft)
532.00 0.00 (N/A) 0.00
532.50 0.13 (N/A) 0.00
533.00 0.71 (N/A) 0.00
533.50 1.97 (N/A) 0.00
534.00 4.04 (N/A) 0.00
534.50 7.06 (N/A) 0.00
535.00 11.14 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.13;
H=1.00; Htw=.00; Qfree=.71;
H=1.50; Htw=.00; Qfree=1.97;
H=2.00; Htw=.00; Qfree=4.04;
H=2.50; Htw=.00; Qfree=7.06;
H=3.00; Htw=.00; Qfree=11.14;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 106 of 189



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Copy of Outlet HB#11a

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 25 years

Water Surface Tailwater Elevation Convergence Error
Elevation () (ft)
(ft)
532.00 0.00 (N/A) 0.00
532.50 0.13 (N/A) 0.00
533.00 0.71 (N/A) 0.00
533.50 1,97 (N/A) 0.00
534.00 4.04 (N/A) 0.00
534.50 7.06 (N/A) 0.00
535.00 11.14 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.13;
H=1.00; Htw=.00; Qfree=.71;
H=1.50; Htw=.00; Qfree=1.97;
H=2.00; Htw=.00; Qfree=4.04;
H=2.50; Htw=.00; Qfree=7.06;
H=3.00; Htw=.00; Qfree=11.14;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Copy of Outlet HB#11a

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir -1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 100 years

Water Surface Tailwater Elevation Convergence Error
Elevation (ft) (ft)
(f
532.00 0.00 (N/A) 0.00
532.50 0.13 (N/A) 0.00
533.00 0.71 (N/A) 0.00
533.50 1.97 (N/A) 0.00
534.00 4.04 (N/A) 0.00
534.50 7.06 (N/A) 0.00
535.00 11.14 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.13;
H=1.00; Htw=.00; Qfree=.71;
H=1.50; Htw=.00; Qfree=1.97;
H=2.00; Htw=.00; Qfree=4.04;
H=2.50; Htw=.00; Qfree=7.06;
H=3.00; Htw=.00; Qfree=11.14;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
{08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: OQutlet Input Data
Label: Copy of Qutlet SSSM#1a

Requested Pond Water Surface Elevations

Minimum (Headwater)
Increment (Headwater)

345.00 ft

Return Event: 1 years
Storm Event: 1-yr

Maximum (Headwater) 350.00 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall “El E2
(ft) (t)
Culvert-Circular Culvert - 1 | Forward TW 345.00 350.00
Tailwater Settings | Tailwater (N/A) (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 109 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Qutlet Input Data Return Event: 1 years
Label: Copy of Outlet SSSM#1a Storm Event: 1-yr

Structure ID: Culvert - 1
Structure Type: Cuivert-Circular

Number of Barrels 1
Diameter 6.0 in
Length 10.00 ft
Length (Computed Barrel) 10.00 ft
Slope (Computed) 0.010 ft/ft

Outlet Control Data

Manning's n 0.013
Ke 0.500
Kb 0.079
Kr 0.100
Convergence Tolerance 0.00 ft

Inlet Control Data

Equation Form Form 2
K 0.5340
M 0.5550
c 0.0196
Y 0.9000
T1 ratio (HW/D) 1.070
T2 ratio (HW/D) 1.209
Slope Correction Factor -0.500

Use unsubmerged inlet control 1 equation below T1
elevation.

Use submerged inlet control 1 equation above T2
elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 345.54 ft T1 Flow 0.49 ft3/s
T2 Elevation 345.60 ft T2 Flow 0.56 ft3/s
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 110 of 189
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Subsection: Outlet Input Data
Label: Copy of Outlet SSSM#1a

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall
Convergence Tolerances

Maximum Iterations 30

Tailwater Tolerance

(Minimum) EORT

Tailwater Tolerance

(Maximum) QS0

Headwater Tolerance

(Minimum) ROSIE

Headwater Tolerance

(Maximum) Qe

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Hunterbrook Drainage Basin #11 - State Land Corp

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Individual Outlet Curves

Label: Copy of Outlet SSSM#1a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.60 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 1 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft)
(f)
345.00 0.00 (N/A) 0.00
345.50 0.36 (N/A) 0.00
346.00 0.82 (N/A) 0.00
346.50 1.10 (N/A) 0.00
347.00 1.32 (N/A) 0.00
347.50 1.51 (N/A) 0.00
348.00 1.68 (N/A) 0.00
348.50 1.83 (N/A) 0.00
349.00 1.98 (N/A) 0.00
349.50 2.11 (N/A) 0.00
350.00 2.23 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh=.130ft
Dcr= .306ft CRIT.DEPTH Hev= .00ft

FULL FLOW...Lfull=7.93ft Vh=.273ft
HL=.580ft Hev= .00ft

FULL FLOW...Lfull=9.78ft Vh=.483ft
HL=1.097ft Hev= .00ft

FULL FLOW...Lfull=9.92ft Vh=.701ft
HL=1.599ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.918ft
HL=2.099ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.137ft
HL=2,601ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.355ft
HL=3.099ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.574ft
HL=3.599ft Hev= .00ft

FULL FLOW...Lfull=9,98ft Vh=1,793ft
HL=4.100ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=2.012ft
HL=4.599ft Hev= .00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01,51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Individual Outlet Curves

Label: Copy of Outlet SSSM#1a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert- 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.60 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 10 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft)
(i)
345.00 0.00 (N/A) 0.00
345.50 0.36 (N/A) 0.00
346.00 0.82 (N/A) 0.00
346.50 1.10 (N/A) 0.00
347.00 1.32 (N/A) 0.00
347.50 1,51 (N/A) 0.00
348.00 1.68 (N/A) 0.00
348.50 1.83 (N/A) 0.00
349.00 1.98 (N/A) 0.00
349.50 2.11 (N/A) 0.00
350.00 2.23 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh=.130ft
Dcr= .306ft CRIT.DEPTH Hev= .00ft
FULL FLOW...Lfull=7.93ft Vh=.273ft
HL=.580ft Hev=.00ft

FULL FLOW...Lfull=9.78ft Vh=.483ft
HL=1.097ft Hev= .00ft

FULL FLOW...Lfull=9.92ft Vh=.701ft
HL=1.599ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.918ft
HL=2.099ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.137ft
HL=2.601ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.355ft
HL=3.099ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.574ft
HL=3.599ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=1.793ft
HL=4.100ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=2.012ft
HL=4.599ft Hev=.00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Copy of Outlet SSSM+#1a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.60 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 25 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(fv)
345.00 0.00 (N/A) 0.00
345.50 0.36 (N/A) 0.00
346.00 0.82 (N/A) 0.00
346.50 1.10 (N/A) 0.00
347.00 1.32 (N/A) 0.00
347.50 1.51 (N/A) 0.00
348.00 1.68 (N/A) 0.00
348.50 1.83 (N/A) 0.00
349.00 1.98 (N/A) 0.00
349.50 2.11 (N/A) 0.00
350.00 2.23 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh= .130ft
Dcr= .306ft CRIT.DEPTH Hev= .00ft
FULL FLOW...Lfull=7.,93ft Vh=.273ft
HL=.580ft Hev= .00ft

FULL FLOW...Lfull=9.78ft Vh=.483ft
HL=1.097ft Hev= .00ft

FULL FLOW...Lfull=9.92ft Vh=.701ft
HL=1.599ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.918ft
HL=2.099ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.137ft
HL=2.601ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=1.355ft
HL=3.095ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.574ft
HL=3.599ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.793ft
HL=4.100ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=2.012ft
HL=4.,599ft Hev=.00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Copy of Outlet SSSM#1a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.60 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 100 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
345.00 0.00 (N/A) 0.00
345.50 0.36 (N/A) 0.00
346.00 0.82 (N/A) 0.00
346.50 1.10 (N/A) 0.00
347.00 1.32 (N/A) 0.00
347.50 1.51 (N/A) 0.00
348.00 1.68 (N/A) 0.00
348.50 1.83 (N/A) 0.00
349.00 1.98 (N/A) 0.00
349.50 2.11 (N/A) 0.00
350.00 2.23 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh=,130ft
Dcr= .306ft CRIT.DEPTH Hev= .00ft
FULL FLOW...Lfull=7.93ft Vh=.273ft
HL=.580ft Hev=.00ft

FULL FLOW...Lfull=9.78ft Vh=.483ft
HL=1.097ft Hev= .00ft

FULL FLOW...Lfull=9.92ft Vh=.701ft
HL=1.599ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.918ft
HL=2.099ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1,137ft
HL=2.601ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.355ft
HL=3.095ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.574ft
HL=3.599ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=1,793ft
HL=4.100ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=2,012ft
HL=4.599ft Hev=.00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Qutlet Input Data
Label: Outlet HB#11b

Requested Pond Water Surface Elevations

Return Event: 1 years
Storm Event: 1-yr

Watertown, CT 06795 USA +1-203-755-1666

Minimum (Headwater) 562.00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 565.00 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Vnotch Weir Weir - 1 Forward T™W 562.00 565.00
Tailwater Settings | Tailwater (N/A) (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution
Deten.ppc Center
3/8/2012 27 Siemon Company Drive Suite 200 W

Bentley PondPack V8i
[08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Outlet Input Data Return Event: 1 years
Label: Outlet HB#11b Storm Event: 1-yr

Structure ID: Weir - 1
Structure Type: Vnotch Weir

Number of Openings 1

Elevation 562.00 ft
V-Notch Angle 15.00 degrees
Weir Coefficient 3.00 (ft~0.5)/s

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximum Iterations 30

Tan_lvyater Tolerance 0.01 ft

(Minimum)

Tailwater Tolerance

(Maximum) 0:50if

Headwater Tolerance

(Minimum) 005

Headyvater Tolerance 0.50 ft

(Maximum)

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 117 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Outlet HB#11b

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 1 years

Water Surface Tailwater Elevation Convergence Error
Elevation (ft) ()
(f)
562.00 0.00 (N/A) 0.00
562.50 0.07 (N/A) 0.00
563.00 0.38 (N/A) 0.00
563.50 1.04 (N/A) 0.00
564.00 2.13 (N/A) 0.00
564.50 3.73 (N/A) 0.00
565.00 5.88 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.07;
H=1.00; Htw=.00; Qfree=.38;
H=1.50; Htw=.00; Qfree=1.04;
H=2.00; Htw=.00; Qfree=2.13;
H=2.50; Htw=.00; Qfree=3.73;
H=3.00; Htw=.00; Qfree=5.88;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Qutlet HB#11b

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 10 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(fY
562.00 0.00 (N/A) 0.00
562.50 0.07 (N/A) 0.00
563.00 0.38 (N/A) 0.00
563.50 1.04 (N/A) 0.00
564.00 2.13 (N/A) 0.00
564.50 3.73 (N/A) 0.00
565.00 5.88 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.07;
H=1.00; Htw=.00; Qfree=.38;
H=1.50; Htw=.00; Qfree=1.04;
H=2.00; Htw=.00; Qfree=2.13;
H=2.50; Htw=.00; Qfree=3.73;
H=3.00; Htw=.00; Qfree=>5.88;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Outlet HB#11b

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond OQutfall)

Return Event: 25 years

Water Surface Tailwater Elevation Convergence Error
Elevation (ft) ()
(f)
562.00 0.00 (N/A) 0.00
562.50 0.07 (N/A) 0.00
563.00 0.38 (N/A) 0.00
563.50 1.04 (N/A) 0.00
564.00 2.13 (N/A) 0.00
564.50 3.73 (N/A) 0.00
565.00 5.88 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.07;
H=1.00; Htw=.00; Qfree=.38;
H=1.50; Htw=.00; Qfree=1.04;
H=2.00; Htw=.00; Qfree=2.13;
H=2.50; Htw=.00; Qfree=3.73;
H=3.00; Htw=.00; Qfree=5.88;

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Outlet HB#11b

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Weir - 1 (Vnotch Weir)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 100 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
562.00 0.00 (N/A) 0.00
562.50 0.07 (N/A) 0.00
563.00 0.38 (N/A) 0.00
563.50 1.04 (N/A) 0.00
564.00 2.13 (N/A) 0.00
564.50 3.73 (N/A) 0.00
565.00 5.88 (N/A) 0.00

Computation Messages

H=.00; Htw=.00; Qfree=.00;
H=.50; Htw=.00; Qfree=.07;
H=1.00; Htw=.00; Qfree=.38;
H=1.50; Htw=.00; Qfree=1.04;
H=2.00; Htw=.00; Qfree=2.13;
H=2.50; Htw=.00; Qfree=3.73;
H=3.00; Htw=.00; Qfree=5.88;

Post Developed State Land Corp Offsite
Deten ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Outlet Input Data
Label: Outlet SSSM#2a

Requested Pond Water Surface Elevations

Minimum (Headwater)
Increment (Headwater)

348.00 ft

Return Event: 1 years
Storm Event: 1-yr

Maximum (Headwater) 353.00 ft
Outlet Connectivity
Structure Type  OutletID  Direction Outfall E1 E2
(fr) (ft)
Culvert-Circular Culvert - 1 | Forward ™ 348.00 353.00
Tailwater Settings | Tailwater (N/A) (N/A)

Post Developed State Land Corp Offsite
Deten.ppc

3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Benlley Systems, Inc. Haestad Methods Solution

Center

Bentley PondPack Vai
[08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: OQutlet Input Data
Label: Qutlet SSSM#2a

Return Event: 1 years
Storm Event: 1-yr

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 4.0 in
Length 10.00 ft
Length (Computed Barrel) 10.00 ft
Slope (Computed) 0.010 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.500
Kb 0.135
Kr 0.100
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 2
K 0.5340
M 0.5550
C 0.0196
Y 0.9000
T1 ratio (HW/D) 1.070
T2 ratio (HW/D) 1.209
Slope Correction Factor -0.500
Use unsubmerged inlet control 1 equation below T1
elevation.
Use submerged inlet control 1 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 348.36 ft T1 Flow 0.18 ft3/s
T2 Elevation 348.40 ft T2 Flow 0.20 ft3/s
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 123 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Outlet Input Data Return Event: 1 years
Label: Outlet SSSM#2a Storm Event: 1-yr

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free QOutfall

Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance
s .01

(Minimum) giontk

Tailwater Tolerance

(Maximum) 20N

Headwater Tolerance

(Minimum) QO

Headwater Tolerance

(Maximum) @0k

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 124 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: OQutlet SSSM#2a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.20 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 1 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f
348.00 0.00 (N/A) 0.00
348.50 0.23 (N/A) 0.00
349.00 0.36 (N/A) 0.00
349.50 0.47 (N/A) 0.00
350.00 0.55 (N/A) 0.00
350.50 0.62 (N/A) 0.00
351.00 0.69 (N/A) 0.00
351.50 0.75 (N/A) 0.00
352.00 0.80 (N/A) 0.00
352.50 0.86 (N/A) 0.00
353.00 0.91 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
BACKWATER CONTROL.. Vh=.112ft
hwDi= .332ft Lbw= 10.0ft Hev= .00ft
FULL FLOW...Lfull=9.78ft Vh=.271ft
HL=.764ft Hev=.00ft

FULL FLOW...Lfull=9.95ft Vh=.445ft
HL=1.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.620ft
HL=1.767ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.795ft
HL=2.266ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=.970ft
HL=2.766ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.146ft
HL=3.267ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=1.321ft
HL=3.766ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=1.497ft
HL=4.267ft Hev=,00ft

FULL FLOW...Lfull=9.98ft Vh=1.672ft
HL=4.767ft Hev= .00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Outlet SSSM#2a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.20 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond OQutfall)

Return Event: 10 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (fi) (ft)
(fY
348.00 0.00 (N/A) 0.00
348.50 0.23 (N/A) 0.00
349.00 0.36 (N/A) 0.00
349.50 0.47 (N/A) 0.00
350.00 0.55 (N/A) 0.00
350.50 0.62 (N/A) 0.00
351.00 0.69 (N/A) 0.00
351.50 0.75 (N/A) 0.00
352.00 0.80 (N/A) 0.00
352,50 0.86 (N/A) 0.00
353.00 0.91 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
BACKWATER CONTROL.. Vh=.112ft
hwDi= .332ft Lbw= 10.0ft Hev= .00ft
FULL FLOW...Lfull=9.78ft Vh=.271ft
HL=.764ft Hev= .00ft

FULL FLOW...Lfull=9.95ft Vh=.445ft
HL=1.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.620ft
HL=1.767ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=.795ft
HL=2.266ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.970ft
HL=2.766ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=1.146ft
HL=3.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.321ft
HL=3.766ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.497ft
HL=4.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.672ft
HL=4.767ft Hev=.00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Individual Outlet Curves

Label: Outlet SSSM#2a

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.20 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 25 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
348.00 0.00 (N/A) 0.00
348.50 0.23 (N/A) 0.00
349.00 0.36 (N/A) 0.00
349.50 0.47 (N/A) 0.00
350.00 0.55 (N/A) 0.00
350.50 0.62 (N/A) 0.00
351.00 0.69 (N/A) 0.00
351.50 0.75 (N/A) 0.00
352.00 0.80 (N/A) 0.00
352.50 0.86 (N/A) 0.00
353.00 0.91 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
BACKWATER CONTROL.. Vh= .112ft
hwDi= .332ft Lbw= 10.0ft Hev= .00ft
FULL FLOW...Lfull=9.78ft Vh=.271ft
HL=.764ft Hev=.00ft

FULL FLOW...Lfull=9.95ft Vh=.445ft
HL=1.267ft Hev=.00ft

FULL FLOW...Lfull=9.98ft Vh=.620ft
HL=1.767ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.795ft
HL=2.266ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.970ft
HL=2.766ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.146ft
HL=3.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.321ft
HL=3.766ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.497ft
HL=4.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.672ft
HL=4.767ft Hev= .00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Individual Outlet Curves

Label: Outlet SSSM#2a

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.20 ft3/s

Upstream ID =

(Pond Water Surface)

Downstream ID = Tailwater (Pond Outfall)

Return Event: 100 years

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
348.00 0.00 (N/A) 0.00
348.50 0.23 (N/A) 0.00
349.00 0.36 (N/A) 0.00
349.50 0.47 (N/A) 0.00
350.00 0.55 (N/A) 0.00
350.50 0.62 (N/A) 0.00
351.00 0.69 (N/A) 0.00
351.50 0.75 (N/A) 0.00
352.00 0.80 (N/A) 0.00
352.50 0.86 (N/A) 0.00
353.00 0.91 (N/A) 0.00

Computation Messages

Upstream HW & DNstream TW < Inv.El
BACKWATER CONTROL.. Vh= .112ft
hwDi= .332ft Lbw= 10.0ft Hev= .00ft
FULL FLOW...Lfull=9.78ft Vh=.271ft
HL=.764ft Hev= .00ft

FULL FLOW...Lfull=9,95ft Vh=.445ft
HL=1.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.620ft
HL=1.767ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.795ft
HL=2.266ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=.970ft
HL=2.766ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.146ft
HL=3.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.321ft
HL=3.766ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.497ft
HL=4.267ft Hev= .00ft

FULL FLOW...Lfull=9.98ft Vh=1.672ft
HL=4.767ft Hev= .00ft

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentiey Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr
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Subsection: Pond Infiltration Calculations

Hunterbrook Drainage Basin #11 - State Land Corp

Label: PW-1 (IN)

Average Infiltration Rating Table

Elevation (Water Area (Total) Flow (Infiltration)
Surface) (ft2) (fta/s)
()
532.00 17,424.0 0.00
532.50 20,350.4 1.88
533.00 23,503.9 2,18
533.50 26,884.4 2,49
534.00 30,492.0 2.82
534.50 37,730.0 3.49
535.00 45,738.0 4.24

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Selution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-756-1666

Center

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08:11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 1 years
Label: PW-1 (IN) Storm Event: 1-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 532.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 6.72 ft3/s Time to Peak (Flow, In) 12.500 hours

Infiltration (Peak) 1.98 ft3/s Time to Peak (Infiltration) 13.250 hours

Flow (Peak Outlet) 0.31 ft3/s Time to Peak (Flow, Outlet) 13.250 hours

Elevation (Water Surface,

Peak) 532.66 ft

Volume (Peak) 0.293 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 1.017 ac-ft

Volume (Total Infiltration) 0.906 ac-ft

Volume (Total Outlet 3

Outflow) 0.080 ac-ft

Volume (Retained) 0.029 ac-ft

Volume (Unrouted) -0.002 ac-ft

Error (Mass Balance) 0.2 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Level Pool Pond Routing Summary

Label: PW-1 (IN)

Return Event: 10 years

Storm Event: 10-yr

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 4.0000 in/h
Initial Conditions
Elevation (Water Surface,
nitial) 532.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 19.63 ft3/s Time to Peak (Flow, In) 12.450 hours
Infiltration (Peak) 2.72 ft3/s Time to Peak (Infiltration) 13.200 hours
Flow (Peak Qutlet) 3.39 ft3/s Time to Peak (Flow, Outlet) 13.200 hours
Elevation (Water Surface,
Peak) 533.84 ft
Volume (Peak) 0.978 ac-ft
Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 2.692 ac-ft
Volume (Total Infiltration) 1.774 ac-ft
Volume (Total Outlet g
Outflow) 0.851 ac-ft
Volume (Retained) 0.063 ac-ft
Volume (Unrouted) -0.004 ac-ft
Error (Mass Balance) 0.1 %

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution

Deten.ppc Center

3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
{08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Level Pool Pond Routing Summary

Label: PW-1 (IN)

Return Event: 25 years
Storm Event: 25-yr

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 4.0000 in/h
Initial Conditions
Elevation (Water Surface,
Tnitial) 532.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 27.36 ft3/s Time to Peak (Flow, In) 12.450 hours
Infiltration (Peak) 3.29 ft3/s Time to Peak (Infiltration) 13.100 hours
Flow (Peak Outlet) 6.14 ft3/s Time to Peak (Flow, Outlet) 13.100 hours
Elevation (Water Surface,
Peak) 534.35 ft
Volume (Peak) 1.348 ac-ft
Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 3.711 ac-ft
Volume (Total Infiltration) 2.117 ac-ft
Volume (Total Outlet g
Outflow) 1.505 ac-ft
Volume (Retained) 0.084 ac-ft
Volume (Unrouted) -0.004 ac-ft
Error (Mass Balance) 0.1%

Post Developed State Land Corp Offsite
Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Level Pool Pond Routing Summary

Label: PW-1 (IN)

Return Event: 100 years
Storm Event: 100-yr

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 4.0000 in/h
Initial Conditions
Elgyation (Water Surface, 532.00 ft
Initial)
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 39.56 ft3/s Time to Peak (Flow, In) 12.450 hours
Infiltration (Peak) 4.19 ft3/s Time to Peak (Infiltration) 13.050 hours
Flow (Peak Outlet) 10.91 ft3¥/s Time to Peak (Flow, Outlet) 13.050 hours
Elevation (Water Surface,
Peak) 534.97 ft
Volume (Peak) 1.926 ac-ft
Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 5.344 ac-ft
Volume (Total Infiltration) 2.596 ac-ft
Volume (Total Qutlet g
Outflow) 2.625 ac-ft
Volume (Retained) 0.120 ac-ft
Volume (Unrouted) -0.004 ac-ft
Error (Mass Balance) 0.1 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-1 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.31 ft3/s
13.250 hours
0.080 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 1 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
11.800 0.00 0.00 0.00 0.00 0.01
12.050 0.01 0.01 0.02 0.02 0.03
12.300 0.04 0.05 0.07 0.08 0.09
12.550 0.11 0.12 0.13 0.16 0.20
12.800 0.22 0.25 0.26 0.28 0.29
13.050 0.30 0.31 0.31 0.31 0.31
13.300 0.31 0.31 0.31 0.31 0.30
13.550 0.30 0.29 0.29 0.28 0.28
13.800 0.27 0.26 0.26 0.25 0.24
14.050 0.24 0.23 0.22 0.21 0.20
14.300 0.20 0.19 0.18 0.17 0.16
14.550 0.15 0.15 0.14 0.13 0.12
14.800 0.12 0.12 0.12 0.12 0.12
15.050 0.11 0.11 0.11 0.11 0.11
15.300 0.10 0.10 0.10 0.10 0.10
15.550 0.10 0.10 0.09 0.09 0.09
15.800 0.09 0.09 0.09 0.09 0.08
16.050 0.08 0.08 0.08 0.08 0.08
16.300 0.08 0.08 0.07 0.07 0.07
16.550 0.07 0.07 0.07 0.07 0.07
16.800 0.07 0.06 0.06 0.06 0.06
17.050 0.06 0.06 0.06 0.06 0.06
17.300 0.06 0.06 0.06 0.05 0.05
17.550 0.05 0.05 0.05 0.05 0.05
17.800 0.05 0.05 0.05 0.05 0.05
18.050 0.05 0.05 0.05 0.04 0.04
18.300 0.04 0.04 0.04 0.04 0.04
18.550 0.04 0.04 0.04 0.04 0.04
18.800 0.04 0.04 0.04 0.04 0.04
19.050 0.04 0.04 0.04 0.04 0.03
19.300 0.03 0.03 0.03 0.03 0.03
19,550 0.03 0.03 0.03 0.03 0.03
19.800 0.03 0.03 0.03 0.03 0.03
20.050 0.03 0.03 0.03 0.03 0.03
20.300 0.03 0.03 0.03 0.03 0.03
20.550 0.03 0.03 0.03 0.03 0.03
20.800 0.03 0.03 0.03 0.03 0.03

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 1 years
Label: PW-1 (OUT) Storm Event: 1-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

21.050 0.03 0.03 0.03 0.03 0.03

21.300 0.03 0.02 0.02 0.02 0.02

21.550 0.02 0.02 0.02 0.02 0.02

21.800 0.02 0.02 0.02 0.02 0.02

22.050 0.02 0.02 0.02 0.02 0.02

22.300 0.02 0.02 0.02 0.02 0.02

22.550 0.02 0.02 0.02 0.02 0.02

22.800 0.02 0.02 0.02 0.02 0.02

23.050 0.02 0.02 0.02 0.02 0.02

23.300 0.02 0.02 0.02 0.02 0.02

23.550 0.02 0.02 0.02 0.02 0.02

23.800 0.02 0.02 0.02 0.02 0.02
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-1 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

3.39 ft¥/s
13.200 hours
0.851 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 10 years

Storm Event: 10-yr

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
10.350 0.00 0.00 0.00 0.00 0.00
10.600 0.00 0.00 0.00 0.00 0.01
10.850 0.01 0.01 0.01 0.01 0.01
11.100 0.01 0.01 0.01 0.01 0.02
11.350 0.02 0.02 0.02 0.02 0.02
11.600 0.03 0.03 0.03 0.03 0.04
11.850 0.04 0.05 0.06 0.06 0.08
12.100 0.09 0.11 0.16 0.28 0.41
12.350 0.56 0.73 1.02 1.31 1.58
12.600 1.83 2.09 2.37 2.61 2.81
12.850 2.97 3.10 3.20 3.28 3.33
13.100 3.36 3.38 3.39 3.38 3.37
13.350 3.35 3.32 3.28 3.24 3.20
13.600 3.16 3.11 3.06 3.01 2.96
13.850 2.90 2.85 2.80 2.74 2.69
14.100 2.63 2.58 2.52 2.47 241
14.350 2.36 2.30 2.25 2.20 2.14
14.600 2.09 2.04 1.99 1.95 1.92
14.850 1.88 1.85 1.81 1.78 1.75
15.100 1.71 1.68 1.65 1.62 1.58
15.350 1.55 1.52 1.49 1.46 1.43
15.600 1.39 1.36 1.33 1.30 1.27
15.850 1.24 1.21 1.18 1.15 1.12
16.100 1.09 1.06 1.03 1.00 0.97
16.350 0.94 0.92 0.89 0.86 0.83
16.600 0.80 0.78 0.75 0.72 0.70
16.850 0.69 0.68 0.66 0.65 0.63
17.100 0.62 0.61 0.59 0.58 0.56
17.350 0.55 0.54 0.52 0.51 0.50
17.600 0.48 0.47 0.46 0.44 0.43
17.850 0.42 0.40 0.39 0.38 0.37
18.100 0.35 0.34 0.33 0.31 0.30
18.350 0.29 0.28 0.27 0.25 0.24
18.600 0.23 0.22 0.21 0.19 0.18
18.850 0.17 0.16 0.15 0.14 0.13
19.100 0.12 0.12 0.12 0.12 0.11
19.350 0.11 0.11 0.11 0.11 0.10

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years
Label: PW-1 (OUT) Storm Event: 10-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

19.600 0.10 0.10 0.10 0.10 0.09

19.850 0.09 0.09 0.09 0.09 0.09

20.100 0.09 0.08 0.08 0.08 0.08

20.350 0.08 0.08 0.08 0.08 0.07

20.600 0.07 0.07 0.07 0.07 0.07

20.850 0.07 0.07 0.07 0.07 0.07

21.100 0.06 0.06 0.06 0.06 0.06

21.350 0.06 0.06 0.06 0.06 0.06

21,600 0.06 0.06 0.06 0.06 0.06

21.850 0.06 0.06 0.05 0.05 0.05

22.100 0.05 0.05 0.05 0.05 0.05

22.350 0.05 0.05 0.05 0.05 0.05

22.600 0.05 0.05 0.05 0.05 0.05

22.850 0.05 0.05 0.05 0.05 0.05

23.100 0.05 0.05 0.05 0.04 0.04

23.350 0.04 0.04 0.04 0.04 0.04

23.600 0.04 0.04 0.04 0.04 0.04

23.850 0.04 0.04 0.04 0.04 (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-1 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

6.14 ft3/s
13.100 hours
1,505 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 25 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

9.650 0.00 0.00 0.00 0.00 0.00

9.900 0.00 0.00 0.00 0.00 0.00
10.150 0.01 0.01 0.01 0.01 0.01
10.400 0.01 0.01 0.01 0.01 0.01
10.650 0.01 0.02 0.02 0.02 0.02
10.900 0.02 0.02 0.03 0.03 0.03
11.150 0.03 0.03 0.03 0.04 0.04
11.400 0.04 0.04 0.05 0.05 0.05
11.650 0.06 0.06 0.07 0.07 0.08
11.900 0.09 0.10 0.11 0.14 0.23
12.150 0.35 0.49 0.67 0.99 1.38
12.400 1.79 2.30 2.87 3.40 3.88
12.650 4.36 4.80 5.17 5.46 5.69
12.900 5.87 5.99 6.07 6.12 6.14
13.150 6.13 6.10 6.05 5.99 5.92
13.400 5.84 5.75 5.65 5.55 5.45
13.650 5.35 5.24 5.13 5.03 4.92
13.900 4.81 4.71 4.60 4,50 4.40
14.150 4.30 4.20 4,10 4.01 3.93
14.400 3.85 3.77 3.69 3.62 3.54
14.650 3.47 3.40 3.33 3.25 3.18
14.900 3.12 3.05 2.98 2.92 2.85
15.150 2.79 2.72 2.66 2.60 2.54
15.400 2.48 2.42 2.36 2.31 2.25
15.650 2.19 2.14 2.08 2.03 1.97
15.900 1.94 1.90 1.86 1.83 1.79
16.150 1.75 1.72 1.68 1.65 1.61
16.400 1.58 1.54 1.51 1.47 1.44
16.650 1.40 1.37 1.34 1.30 1.27
16.900 1.24 1.21 1.18 1.14 1.11
17.150 1.08 1.05 1.02 1.00 0.97
17.400 0.94 0.91 0.88 0.85 0.83
17.650 0.80 0.77 0.75 0.72 0.70
17.900 0.69 0.68 0.66 0.65 0.63
18.150 0.62 0.61 0.59 0.58 0.56
18.400 0.55 0.54 0.52 0.51 0.50
18.650 0.48 0.47 0.46 0.45 0.43

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 25-yr
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 25 years
Label: PW-1 (OUT) Storm Event: 25-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

18.900 042 0.41 0.40 0.38 0.37

19.150 0.36 0.35 0.34 0.32 0.31

19.400 0.30 0.29 0.28 0.27 0.26

19.650 0.25 0.23 0.22 0.21 0.20

19.900 0.19 0.18 0.17 0.16 0.15

20.150 0.14 0.13 0.13 0.12 0.12

20.400 0.12 0.12 0.11 0.11 0.11

20.650 0.11 0.11 0.11 0.10 0.10

20.900 0.10 0.10 0.10 0.10 0.09

21.150 0.09 0.09 0.09 0.09 0.09

21.400 0.09 0.09 0.08 0.08 0.08

21.650 0.08 0.08 0.08 0.08 0.08

21.900 0.08 0.08 0.08 0.07 0.07

22,150 0.07 0.07 0.07 0.07 0.07

22.400 0.07 0.07 0.07 0.07 0.07

22.650 0.07 0.07 0.07 0.06 0.06

22.900 0.06 0.06 0.06 0.06 0.06

23.150 0.06 0.06 0.06 0.06 0.06

23.400 0.06 0.06 0.06 0.06 0.06

23.650 0.06 0.06 0.06 0.06 0.05

23.900 0.05 0.05 0.05 (N/A) (N/A)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-1 (OUT)

Return Event: 100 years
Storm Event: 100-yr

Peak Discharge
Time to Peak

Hydrograph Volume

10.91 ft3/s
13.050 hours
2.625 acft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

8.750 0.00 0.00 0.00 0.00 0.00

9.000 0.00 0.00 0.00 0.00 0.00

9.250 0.01 0.01 0.01 0.01 0.01

9.500 0.01 0.01 0.01 0.01 0.01

9.750 0.01 0.01 0.02 0.02 0.02
10.000 0.02 0.02 0.02 0.02 0.03
10.250 0.03 0.03 0.03 0.03 0.03
10.500 0.04 0.04 0.04 0.04 0.04
10.750 0.05 0.05 0.05 0.05 0.06
11.000 0.06 0.06 0.07 0.07 0.07
11.250 0.08 0.08 0.08 0.09 0.09
11.500 0.10 0.10 0.11 0.11 0.12
11,750 0.13 0.17 0.21 0.27 0.34
12.000 0.43 0.54 0.69 1.00 141
12.250 1.88 2.61 3.43 4.33 5.34
12.500 6.30 7.19 8.04 8.78 9.39
12.750 9.88 10.26 10.54 10.74 10.86
13.000 10.91 10.91 10.87 10.79 10.68
13.250 10.54 10.39 10.22 10.04 9.85
13.500 9.65 9.45 9.25 9.04 8.84
13.750 8.63 8.43 8.23 8.03 7.84
14.000 7.65 7.46 7.27 7.09 6.93
14.250 6.77 6.61 6.46 6.31 6.16
14.500 6.01 5.87 5.73 5.60 5.47
14.750 5.34 5.21 5.09 4,97 4.85
15.000 4.74 4.63 4.52 4.41 4.31
15.250 4.21 4.11 4.02 3.94 3.86
15.500 3.78 3.71 3.63 3.56 3.49
15.750 3.41 3.34 3.27 3.20 3.13
16.000 3.06 2.99 2.93 2.86 2.79
16.250 2.73 2.66 2.60 2.54 2.47
16.500 2.41 2.35 2.29 2.23 2.17
16.750 2.12 2.06 2.01 1.96 1.92
17.000 1.88 1.85 1.81 1.78 1.74
17.250 1.71 1.67 1.64 1.60 1.57
17.500 1.54 1.51 1.47 1.44 1.41
17.750 1.38 1.35 1.31 1.28 1.25

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 100 years
Label: PW-1 (OUT) Storm Event: 100-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

18.000 1.22 1.19 1.16 1,13 1.10

18.250 1.07 1.04 1.02 0.99 0.96

18.500 0.93 0.91 0.88 0.85 0.83

18.750 0.80 0.77 0.75 0.73 0.71

19.000 0.69 0.68 0.67 0.66 0.64

19.250 0.63 0.62 0.61 0.60 0.58

19.500 0.57 0.56 0.55 0.54 0.53

19.750 0.51 0.50 0.49 0.48 047

20.000 0.46 0.45 0.44 043 0.42

20.250 0.41 0.39 0.38 0.37 0.36

20.500 0.35 0.34 0.33 0.32 0.31

20.750 0.31 0.30 0.29 0.28 0.27

21.000 0.26 0.25 0.24 0.23 0.22

21.250 0.21 0.20 0.20 0.19 0.18

21.500 0.17 0.16 0.15 0.15 0.14

21.750 0.13 0.12 0.12 0.12 0.12

22.000 0.12 0.12 0.11 0.11 0.11

22.250 0.11 0.11 0.11 0.11 0.10

22.500 0.10 0.10 0.10 0.10 0.10

22.750 0.10 0.10 0.09 0.09 0.09

23.000 0.09 0.09 0.09 0.09 0.09

23.250 0.09 0.09 0.08 0.08 0.08

23.500 0.08 0.08 0.08 0.08 0.08

23.750 0.08 0.08 0.08 0.08 0.08

24.000 0.08 (N/A) (N/A) (N/A) (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Subsection: Pond Infiltration Calculations

Hunterbrook Drainage Basin #11 - State Land Corp

Label: PW-2 (IN)

Average Infiltration Rating Table

Elevation (Water Area (Total) Flow (Infiltration)
Surface) (ft2) (ft3/s)
(ft)
562.00 13,068.0 0.00
562.50 32,172.1 2,98
563.00 59,739.3 5.53
563.50 95,769.7 8.87
564.00 140,263.2 12.99
564.50 174,940.3 16.20
565.00 213,444.0 19.76

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Bentley Systems, Inc. Haestad Methods Solution

Return Event: 1 years
Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 1 years
Label: PW-2 (IN) Storm Event: 1-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 562.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 8.32 ft3/s Time to Peak (Flow, In) 12.250 hours

Infiltration (Peak) 2.91 fty/s Time to Peak (Infiltration) 12.700 hours

Flow (Peak Outlet) 0.07 ft3/s Time to Peak (Flow, Outlet) 12.700 hours

Elevation (Water Surface,

Peak) 562.49 ft

Volume (Peak) 0.243 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 0.990 ac-ft

Volume (Total Infiltration) 0.946 ac-ft

Volume (Total Outlet

Outflow) 0.021 ac-ft

Volume (Retained) 0.014 ac-ft

Volume (Unrouted) -0.009 ac-ft

Error (Mass Balance) 0.9 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 143 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 10 years
Label: PW-2 (IN) Storm Event: 10-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 562.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 27.97 ft3/s Time to Peak (Flow, In) 12,200 hours

Infiltration (Peak) 6.29 ft3/s Time to Peak (Infiltration) 12.800 hours

Flow (Peak Outlet) 0.53 ft3/s Time to Peak (Flow, Qutlet) 12.800 hours

Elevation (Water Surface,

Peak) 563.11 ft

Volume (Peak) 0.937 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 2.824 ac-ft

Volume (Total Infiltration) 2.640 ac-ft

Volume (Total Outlet

Outflow) 0.133 ac-ft

Volume (Retained) 0.034 ac-ft

Volume (Unrouted) -0.017 ac-ft

Error (Mass Balance) 0.6 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 144 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 25 years
Label: PW-2 (IN) Storm Event: 25-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 562.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 40.05 ft3/s Time to Peak (Flow, In) 12.200 hours

Infiltration (Peak) 8.15 ft3/s Time to Peak (Infiltration) 12.800 hours

Flow (Peak Outlet) 0.90 ft3/s Time to Peak (Flow, Outlet) 12.800 hours

Elevation (Water Surface,

Peak) 563.39 ft

Volume (Peak) 1.428 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 3.968 ac-ft

Volume (Total Infiltration) 3.654 ac-ft

Volume (Total Outlet g

Outflow) 0.247 ac-ft

Volume (Retained) 0.046 ac-ft

Volume (Unrouted) -0.021 ac-ft

Error (Mass Balance) 0.5 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 100 years
Label: PW-2 (IN) Storm Event: 100-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 562.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 59.37 ft3/s Time to Peak (Flow, In) 12.200 hours

Infiltration (Peak) 10.80 ft3/s Time to Peak (Infiltration) 12.800 hours

Flow (Peak Outlet) 1.55 ft3/s Time to Peak (Flow, Outlet) 12.800 hours

Elevation (Water Surface,

Peak) 563.73 ft

Volume (Peak) 2.223 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 5.826 ac-ft

Volume (Total Infiltration) 5.260 ac-ft

Volume (Total Outlet g

Outflow) 0.474 ac-ft

Volume (Retained) 0.067 ac-ft

Volume (Unrouted) -0.025 ac-ft

Error (Mass Balance) 0.4 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-2 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.07 ft3/s
12.700 hours
0.021 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 1 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
11.850 0.00 0.00 0.00 0.00 0.01
12.100 0.01 0.02 0.03 0.03 0.04
12.350 0.05 0.05 0.06 0.06 0.06
12.600 0.06 0.06 0.07 0.07 0.06
12.850 0.06 0.06 0.06 0.06 0.06
13.100 0.06 0.06 0.06 0.06 0.06
13.350 0.05 0.05 0.05 0.05 0.05
13.600 0.05 0.05 0.05 0.05 0.05
13.850 0.05 0.05 0.04 0.04 0.04
14,100 0.04 0.04 0.04 0.04 0.04
14.350 0.04 0.04 0.04 0.04 0.04
14.600 0.04 0.04 0.03 0.03 0.03
14.850 0.03 0.03 0.03 0.03 0.03
15.100 0.03 0.03 0.03 0.03 0.03
15.350 0.03 0.03 0.03 0.03 0.03
15.600 0.03 0.03 0.03 0.03 0.03
15.850 0.02 0.02 0.02 0.02 0.02
16.100 0.02 0.02 0.02 0.02 0.02
16.350 0.02 0.02 0.02 0.02 0.02
16.600 0.02 0.02 0.02 0.02 0.02
16.850 0.02 0.02 0.02 0.02 0.02
17.100 0.02 0.02 0.02 0.02 0.02
17.350 0.02 0.02 0.02 0.02 0.02
17.600 0.02 0.02 0.01 0.01 0.01
17.850 0.01 0.01 0.01 0.01 0.01
18.100 0.01 0.01 0.01 0.01 0.01
18.350 0.01 0.01 0.01 0.01 0.01
18.600 0.01 0.01 0.01 0.01 0.01
18.850 0.01 0.01 0.01 0.01 0.01
19.100 0.01 0.01 0.01 0.01 0.01
19.350 0.01 0.01 0.01 0.01 0.01
19.600 0.01 0.01 0.01 0.01 0.01
19.850 0.01 0.01 0.01 0.01 0.01
20.100 0.01 0.01 0.01 0.01 0.01
20.350 0.01 0.01 0.01 0.01 0.01
20.600 0.01 0.01 0.01 0.01 0.01
20.850 0.01 0.01 0.01 0.01 0.01

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 1 years
Label: PW-2 (OUT) Storm Event: 1-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
21.100 0.01 0.01 0.01 0.01 0.01
21,350 0.01 0.01 0.01 0.01 0.01
21.600 0.01 0.01 0.01 0.01 0.01
21.850 0.01 0.01 0.01 0.01 0.01
22.100 0.01 0.01 0.01 0.01 0.01
22.350 0.01 0.01 0.01 0.01 0.01
22.600 0.01 0.01 0.01 0.01 0.01
22.850 0.01 0.01 0.01 0.01 0.01
23.100 0.01 0.01 0.01 0.01 0.01
23.350 0.01 0.01 0.01 0.01 0.01
23.600 0.01 0.01 0.01 0.01 0.01
23.850 0.01 0.01 0.01 0.01 (N/A)
Post Devetoped State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-2 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.53 ft3/s
12.800 hours
0.133 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 10 years

Storm Event: 10-yr

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
10.750 0.00 0.00 0.00 0.00 0.00
11.000 0.00 0.00 0.00 0.00 0.00
11.250 0.00 0.01 0.01 0.01 0.01
11.500 0.01 0.01 0.01 0.01 0.02
11.750 0.02 0.02 0.03 0.03 0.04
12.000 0.05 0.06 0.10 0.15 0.21
12.250 0.27 0.32 0.36 0.40 0.44
12.500 0.47 0.49 0.51 0.52 0.53
12.750 0.53 0.53 0.53 0.52 0.52
13.000 0.52 0.51 0.50 0.50 0.49
13.250 0.48 0.48 0.47 0.46 0.45
13.500 0.44 0.44 0.43 0.42 0.41
13.750 0.40 0.40 0.39 0.38 0.37
14.000 0.37 0.36 0.35 0.35 0.34
14.250 0.33 0.33 0.32 0.31 0.31
14.500 0.30 0.30 0.29 0.28 0.28
14.750 0.27 0.27 0.26 0.25 0.25
15.000 0.24 0.24 0.23 0.23 0.22
15.250 0.22 0.21 0.21 0.20 0.19
15.500 0.19 0.18 0.18 0.17 0.17
15.750 0.16 0.16 0.15 0.15 0.14
16.000 0.14 0.13 0.13 0.13 0.12
16.250 0.12 0.11 0.11 0.10 0.10
16.500 0.09 0.09 0.08 0.08 0.08
16.750 0.07 0.07 0.07 0.06 0.06
17.000 0.06 0.06 0.06 0.06 0.06
17.250 0.05 0.05 0.05 0.05 0.05
17.500 0.05 0.05 0.05 0.05 0.04
17.750 0.04 0.04 0.04 0.04 0.04
18.000 0.04 0.04 0.04 0.04 0.04
18.250 0.04 0.03 0.03 0.03 0.03
18.500 0.03 0.03 0.03 0.03 0.03
18.750 0.03 0.03 0.03 0.03 0.03
19.000 0.03 0.03 0.03 0.03 0.03
19.250 0.03 0.03 0.03 0.03 0.03
19.500 0.03 0.02 0.02 0.02 0.02
19.750 0.02 0.02 0.02 0.02 0.02

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-2 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 10 years

Time Flow Flow Flow Flow Flow

(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
20.000 0.02 0.02 0.02 0.02 0.02
20.250 0.02 0.02 0.02 0.02 0.02
20.500 0.02 0.02 0.02 0.02 0.02
20.750 0.02 0.02 0.02 0.02 0.02
21.000 0.02 0.02 0.02 0.02 0.02
21.250 0.02 0.02 0.02 0.02 0.02
21.500 0.02 0.02 0.02 0.02 0.02
21.750 0.02 0.02 0.02 0.02 0.02
22.000 0.02 0.02 0.02 0.02 0.02
22.250 0.02 0.02 0.02 0.02 0.02
22.500 0.02 0.02 0.02 0.02 0.02
22.750 0.02 0.02 0.02 0.02 0.02
23.000 0.02 0.02 0.02 0.02 0.02
23.250 0.02 0.02 0.02 0.02 0.02
23.500 0.02 0.02 0.01 0.01 0.01
23.750 0.01 0.01 0.01 0.01 0.01
24.000 0.01 (N/A) (N/A) (N/A) (N/A)

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Soiution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 10-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-2 (QUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.90 ft3/s
12.800 hours
0.247 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 25 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
10.100 0.00 0.00 0.00 0.00 0.00
10.350 0.00 0.00 0.00 0.00 0.00
10.600 0.00 0.01 0.01 0.01 0.01
10.850 0.01 0.01 0.01 0.01 0.01
11.100 0.01 0.01 0.01 0.01 0.02
11.350 0.02 0.02 0.02 0.02 0.02
11.600 0.03 0.03 0.03 0.04 0.04
11.850 0.05 0.06 0.07 0.11 0.16
12.100 0.22 0.30 0.38 0.48 0.57
12.350 0.65 0.71 0.77 0.81 0.84
12.600 0.87 0.88 0.89 0.90 0.90
12.850 0.90 0.89 0.89 0.88 0.87
13,100 0.87 0.86 0.85 0.84 0.83
13.350 0.82 0.81 0.80 0.79 0.78
13.600 0.77 0.76 0.75 0.74 0.73
13.850 0.71 0.70 0.69 0.68 0.67
14.100 0.66 0.65 0.64 0.63 0.62
14.350 0.60 0.59 0.58 0.57 0.56
14.600 0.55 0.54 0.53 0.52 0.51
14,850 0.50 0.49 0.48 0.47 0.46
15.100 0.45 0.44 0.43 0.42 0.41
15.350 0.40 0.39 0.38 0.37 0.36
15.600 0.36 0.35 0.34 0.33 0.33
15.850 0.32 0.31 0.30 0.30 0.29
16.100 0.28 0.28 0.27 0.26 0.26
16.350 0.25 0.24 0.24 0.23 0.22
16.600 0.22 0.21 0.21 0.20 0.19
16.850 0.19 0.18 0.18 0.17 0.17
17.100 0.16 0.16 0.15 0.15 0.14
17.350 0.14 0.13 0.13 0.12 0.12
17.600 0.11 0.11 0.10 0.10 0.09
17.850 0.09 0.09 0.08 0.08 0.07
18.100 0.07 0.07 0.06 0.06 0.06
18.350 0.06 0.06 0.06 0.05 0.05
18.600 0.05 0.05 0.05 0.05 0.05
18.850 0.05 0.05 0.05 0.04 0.04
19.100 0.04 0.04 0.04 0.04 0.04

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 25-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-2 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 25 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
19.350 0.04 0.04 0.04 0.04 0.04
19.600 0.04 0.04 0.04 0.03 0.03
19.850 0.03 0.03 0.03 0.03 0.03
20.100 0.03 0.03 0.03 0.03 0.03
20.350 0.03 0.03 0.03 0.03 0.03
20.600 0.03 0.03 0.03 0.03 0.03
20.850 0.03 0.03 0.03 0.03 0.03
21.100 0.03 0.03 0.03 0.03 0.03
21.350 0.03 0.03 0.03 0.02 0.02
21.600 0.02 0.02 0.02 0.02 0.02
21.850 0.02 0.02 0.02 0.02 0.02
22.100 0.02 0.02 0.02 0.02 0.02
22.350 0.02 0.02 0.02 0.02 0.02
22.600 0.02 0.02 0.02 0.02 0.02
22.850 0.02 0.02 0.02 0.02 0.02
23.100 0.02 0.02 0.02 0.02 0.02
23.350 0.02 0.02 0.02 0.02 0.02
23,600 0.02 0.02 0.02 0.02 0.02
23.850 0.02 0.02 0.02 0.02 (N/A)

Storm Event: 25-yr

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: PW-2 (OUT)

Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: 100-yr

Peak Discharge
Time to Peak
Hydrograph Volume

1.55 ft3/s
12.800 hours
0.474 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

9.250 0.00 0.00 0.00 0.00 0.00
9.500 0.00 0.00 0.00 0.00 0.00
9.750 0.00 0.00 0.01 0.01 0.01
10.000 0.01 0.01 0.01 0.01 0.01
10.250 0.01 0.01 0.01 0.01 0.01
10.500 0.0t 0.02 0.02 0.02 0.02
10.750 0.02 0.02 0.02 0.02 0.02
11.000 0.03 0.03 0.03 0.03 0.03
11.250 0.03 0.04 0.04 0.04 0.04
11,500 0.05 0.05 0.05 0.06 0.06
11.750 0.07 0.09 0.12 0.15 0.20
12.000 0.25 0.33 0.44 0.59 0.75
12.250 0.90 1.03 1.16 1.26 1.34
12.500 1.41 1.46 1.50 1.53 1.54
12.750 1.55 1.55 1.55 1.55 1.54
13.000 1.53 1.52 1.51 1.50 1.49
13.250 1.47 1.46 1.45 1.43 1.41
13.500 1.40 1.38 1.37 1.35 1.34
13.750 1.32 1.30 1.29 1.27 1.25
14.000 1.24 1.22 1.20 1.19 1.17
14.250 1.15 1.13 1,12 1.10 1.08
14.500 1.07 1.05 1.03 1.02 1.00
14.750 0.99 0.97 0.96 0.94 0.93
15.000 0.91 0.90 0.88 0.87 0.85
15.250 0.84 0.83 0.81 0.80 0.78
15.500 0.77 0.76 0.74 0.73 0.71
15.750 0.70 0.69 0.67 0.66 0.65
16.000 0.63 0.62 0.61 0.59 0.58
16.250 0.57 0.55 0.54 0.53 0.52
16.500 0.51 0.49 0.48 0.47 0.46
16.750 0.45 0.43 0.42 0.41 0.40
17.000 0.39 0.38 0.37 0.36 0.35
17.250 0.35 0.34 0.33 0.32 0.31
17.500 0.31 0.30 0.29 0.28 0.28
17.750 0.27 0.26 0.26 0.25 0.24
18.000 0.24 0.23 0.22 0.22 0.21
18.250 0.20 0.20 0.19 0.19 0.18

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 153 of 189



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 100 years
Label: PW-2 (OUT) Storm Event: 100-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

18.500 0.17 0.17 0.16 0.16 0.15

18.750 0.15 0.14 0.14 0.13 0.13

19.000 0.12 0.12 0.11 0.11 0.11

19.250 0.10 0.10 0.09 0.09 0.09

19.500 0.08 0.08 0.07 0.07 0.07

19.750 0.07 0.06 0.06 0.06 0.06

20.000 0.06 0.06 0.06 0.05 0.05

20.250 0.05 0.05 0.05 0.05 0.05

20.500 0.05 0.05 0.05 0.05 0.05

20.750 0.04 0.04 0.04 0.04 0.04

21.000 0.04 0.04 0.04 0.04 0.04

21.250 0.04 0.04 0.04 0.04 0.04

21.500 0.04 0.04 0.04 0.04 0.04

21.750 0.04 0.03 0.03 0.03 0.03

22.000 0.03 0.03 0.03 0.03 0.03

22,250 0.03 0.03 0.03 0.03 0.03

22.500 0.03 0.03 0.03 0.03 0.03

22.750 0.03 0.03 0.03 0.03 0.03

23.000 0.03 0.03 0.03 0.03 0.03

23.250 0.03 0.03 0.03 0.03 0.03

23.500 0.03 0.03 0.03 0.03 0.03

23.750 0.03 0.03 0.03 0.03 0.03

24.000 0.03 (N/A) (N/A) (N/A) (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Elevation-Volume-Flow Table (Pond)

Label: SSSM#1

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Return Event: 1 years

Storm Event: 1-yr

Tnitial) S0
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Elevation Outflow Storage Area Infiltration Flow (Total) 25/t+ 0
(f) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
345.00 0.00 0.000 0.000 0.00 0.00 0.00
345.50 0.36 0.106 0.332 1.34 1.70 52.80
346.00 0.82 0.289 0.479 1.93 2.75 142.53
346.50 1.10 0.512 0.599 2.42 3.51 251.22
347.00 1.32 0.758 0.707 2.85 4,17 370.88
347.50 1.51 1,014 0.811 3.27 4,78 495.66
348.00 1.68 1.271 0.915 3.69 5.37 620.41
348.50 1.83 1.517 1.024 4.13 5.96 740.00
349.00 1.98 1.740 1.144 4.61 6.59 848.56
349.50 2,11 1.923 1.290 5.20 7.31 937.97
350.00 2.23 2.028 1.623 6.54 8.78 990.53
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 1 years
Label: SSSM#1 (IN) Storm Event: 1-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) SA3I00ME

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 20.75 ft3/s Time to Peak (Flow, In) 12,150 hours

Infiltration (Peak) 2.96 ft3/s Time to Peak (Infiltration) 12,750 hours

Flow (Peak Outlet) 1.37 ft3/s Time to Peak (Flow, Outlet) 12.750 hours

Elevation (Water Surface,

Peak) 347.13 ft

Volume (Peak) 0.822 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 2.185 ac-ft

Volume (Total Infiltration) 1.570 ac-ft

Volume (Total Outlet

Outflow) 0.598 ac-ft

Volume (Retained) 0.017 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.0 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Leve! Pool Pond Routing Summary Return Event: 10 years
Label: SSSM#1 (IN) Storm Event: 10-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

iErI:iat\i/:It)lon (Water Surface, 345.00 ft

Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 34.52 ft3/s Time to Peak (Flow, In) 12.150 hours
Infiltration (Peak) 4.13 ft3/s Time to Peak (Infiltration) 12.800 hours
Flow (Peak Outlet) 1.83 ft3/s Time to Peak (Flow, Outlet) 12.800 hours
Elevation (Water Surface,

peak) 348.50 ft

Volume (Peak) 1.516 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 3.737 ac-ft

Volume (Total Infiltration) 2.643 ac-ft

\CI)?JItL;In(:\?v )(Total Outlet 1.065 ac-ft

Volume (Retained) 0.028 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.0 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 25 years
Label: SSSM#1 (IN) Storm Event: 25-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

IIEr:(iat\ilglt)lon (Water Surface, 345.00 ft

Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Qutflow Hydrograph Summary

Flow (Peak In) 41.70 ft3/s Time to Peak (Flow, In) 12.150 hours

Infiltration (Peak) 5.09 ft3/s Time to Peak (Infiltration) 12.800 hours

Flow (Peak Outlet) 2.08 ft3/s Time to Peak (Flow, Outlet) 12.800 hours

Elevation (Water Surface,

Peak) 349.40 ft

Volume (Peak) 1.887 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 4,557 ac-ft

Volume (Total Infiltration) 3.220 ac-ft

Volume (Total Outlet

Outflow) 1.302 ac-ft

Volume (Retained) 0.034 ac-ft

Volume (Unrouted) -0.001 ac-ft

Error (Mass Balance) 0.0 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

1.37 ft3/s
12.750 hours
0.598 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 1 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
3.200 0.00 0.00 0.00 0.00 0.00
3.450 0.00 0.00 0.00 0.00 0.00
3.700 0.00 0.00 0.01 0.01 0.01
3.950 0.01 0.01 0.01 0.01 0.01
4,200 0.01 0.01 0.01 0.01 0.01
4.450 0.01 0.01 0.01 0.01 0.01
4.700 0.02 0.02 0.02 0.02 0.02
4,950 0.02 0.02 0.02 0.02 0.02
5.200 0.02 0.02 0.02 0.02 0.02
5.450 0.03 0.03 0.03 0.03 0.03
5.700 0.03 0.03 0.03 0.03 0.03
5.950 0.03 0.03 0.03 0.03 0.03
6.200 0.04 0.04 0.04 0.04 0.04
6.450 0.04 0.04 0.04 0.04 0.04
6.700 0.04 0.05 0.05 0.05 0.05
6.950 0.05 0.05 0.05 0.05 0.05
7.200 0.06 0.06 0.06 0.06 0.06
7.450 0.06 0.06 0.07 0.07 0.07
7.700 0.07 0.07 0.07 0.07 0.08
7.950 0.08 0.08 0.08 0.08 0.08
8.200 0.08 0.09 0.09 0.09 0.09
8.450 0.09 0.10 0.10 0.10 0.10
8.700 0.11 0.11 0.11 0.11 0.12
8.950 0.12 0.12 0.12 0.13 0.13
9.200 0.13 0.14 0.14 0.14 0.15
9.450 0.15 0.15 0.16 0.16 0.16
9.700 0.17 0.17 0.17 0.18 0.18
9.950 0.18 0.19 0.19 0.19 0.20
10.200 0.20 0.21 0.21 0.21 0.22
10.450 0.22 0.23 0.23 0.24 0.24
10.700 0.25 0.26 0.26 0.27 0.27
10.950 0.28 0.29 0.29 0.30 0.31
11.200 0.31 0.32 0.33 0.34 0.35
11.450 0.36 0.37 0.39 0.40 0.42
11.700 0.44 0.47 0.51 0.55 0.61
11.950 0.69 0.78 0.86 0.93 1.02
12.200 1.10 1.16 1.21 1.26 1.29

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Time
(hours)
12.450
12.700
12,950
13.200
13.450
13.700
13.950
14,200
14.450
14.700
14.950
15.200
15.450
15.700
15.950
16.200
16.450
16.700
16.950
17.200
17.450
17.700
17.950
18.200
18.450
18.700
18.950
19.200
19.450
19.700
19.950
20.200
20.450
20.700
20.950
21.200
21.450
21.700
21.950
22.200
22.450
22.700

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)

1.32
1.37
1.36
1.33
1.30
1,26
1.22
1.17
1.13
1.09
1.03
0.98
0.93
0.88
0.83
0.75
0.66
0.58
0.50
0.44
0.38
0.31
0.25
0.21
0.18
0.16
0.14
0.13
0.12
0.11
0.10
0.10
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.07
0.07

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
1.34
1.37
1.35
1.32
1.29
1.25
1.21
1.16
1.12
1.08
1.02
0.97
0.92
0.87
0.82
0.73
0.64
0.56
0.49
0.43
0.36
0.30
0.24
0.21
0.18
0.15
0.14
0.13
0.12
0.11
0.10
0.10
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.07
0.07

Flow
(ft3/s)
1.35
1.37
1.35
1.32
1.28
1.24
1.20
1.16
1.11
1.07
1.01
0.96
0.91
0.86
0.80
0.71
0.63
0.55
0.48
0.41
0.35
0.28
0.24
0.20
0.17
0.15
0.14
0.12
0.11
0.11
0.10
0.10
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.07
0.07

Flow
(ft3/s)

1.36
1.36
1.34
1.31
1.27
1.23
1.19
1,15
1.11
1.06
1.00
0.95
0.90
0.85
0.78
0.69
0.61
0.53
0.46
0.40
0.34
0.27
0.23
0.19
0.17
0.15
0.13
0.12
0.11
0.11
0.10
0.10
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.07
0.07
0.07

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 1 years

1.36
1.36
1.34
1.30
1,26
1.22
1.18
1.14
1.10
1.05
0.99
0.94
0.89
0.84
0.76
0.68
0.59
0.52
0.45
0.39
0.32
0.26
0.22
0.19
0.16
0.14
0.13
0.12
0.11
0.11
0.10
0.10
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.07
0.07
0.07

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Pond Routed Hydrograph (total out)

Label: SSSM#1 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.

Time Flow
(hours) (ft3/s)
22.950 0.07
23.200 0.07
23.450 0.07
23.700 0.06
23,950 0.06

Flow Flow Flow
(ft3/s) (ft3/s) (f3/s)
0.07 0.07 0.07
0.07 0.07 0.07
0.07 0.07 0.07
0.06 0.06 0.06
0.06 (N/A) (N/A)

Return Event: 1 years
Storm Event: 1-yr

Flow
(fe3/s)
0.07
0.07
0.06
0.06
(N/A)

Post Developed State Land Corp Offsite
Deten.ppc
/82012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51)]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

1.83 ft3/s
12.800 hours
1.065 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 10 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
2.100 0.00 0.00 0.00 0.00 0.00
2.350 0.00 0.00 0.00 0.01 0.01
2.600 0.01 0.01 0.01 0.01 0.01
2.850 0.01 0.01 0.01 0.01 0.01
3.100 0.02 0.02 0.02 0.02 0.02
3.350 0.02 0.02 0.02 0.02 0.03
3.600 0.03 0.03 0.03 0.03 0.03
3.850 0.03 0.03 0.03 0.04 0.04
4,100 0.04 0.04 0.04 0.04 0.04
4.350 0.04 0.05 0.05 0.05 0.05
4.600 0.05 0.05 0.05 0.05 0.06
4,850 0.06 0.06 0.06 0.06 0.06
5.100 0.06 0.06 0.07 0.07 0.07
5.350 0.07 0.07 0.07 0.07 0.07
5.600 0.08 0.08 0.08 0.08 0.08
5.850 0.08 0.08 0.08 0.09 0.09
6.100 0.09 0.09 0.09 0.09 0.09
6.350 0.09 0.10 0.10 0.10 0.10
6.600 0.10 0.10 0.11 0.11 0.11
6.850 0.11 0.11 0.12 0.12 0.12
7.100 0.12 0.12 0.13 0.13 0.13
7.350 0.13 0.14 0.14 0.14 0.14
7.600 0.15 0.15 0.15 0.15 0.16
7.850 0.16 0.16 0.16 0.17 0.17
8.100 0.17 0.17 0.18 0.18 0.18
8.350 0.19 0.19 0.19 0.20 0.20
8.600 0.21 0.21 0.21 0.22 0.22
8.850 0.23 0.23 0.24 0.24 0.25
9.100 0.25 0.26 0.26 0.27 0.27
9.350 0.28 0.28 0.29 0.29 0.30
9.600 0.30 0.31 0.32 0.32 0.33
9.850 0.33 0.34 0.35 0.35 0.36
10.100 0.36 0.37 0.37 0.38 0.38
10.350 0.39 0.40 0.40 0.41 0.42
10.600 0.43 0.44 0.44 0.45 0.46
10.850 0.47 0.49 0.50 0.51 0.52
11.100 0.53 0.54 0.56 0.57 0.59

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 10-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Time
(hours)
11.350
11.600
11.850
12.100
12.350
12.600
12.850
13.100
13.350
13.600
13.850
14.100
14.350
14.600
14.850
15.100
15.350
15.600
15.850
16.100
16.350
16.600
16.850
17.100
17.350
17.600
17.850
18.100
18.350
18.600
18.850
19.100
19.350
19.600
19.850
20.100
20.350
20.600
20.850
21.100
21.350
21.600

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.61
0.73
0.92
1.28
1.67
1.81
1.83
1.82
1.79
1.76
1.72
1.69
1.65
1.61
1.57
1.53
1.49
1.44
1.40
1.35
1.30
1.25
1.20
1.15
1.10
1.04
0.98
0.92
0.87
0.81
0.72
0.63
0.55
0.48
0.42
0.36
0.30
0.25
0.22
0.19
0.17
0.16

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
0.63
0.76
0.97
1.37
1.71
1.82
1.83
1.81
1.78
1.75
1.72
1.68
1.64
1.60
1.56
1.52
1.48
1.43
1.39
1.34
1.29
1.24
1.19
1.14
1.09
1.03
0.97
0.91
0.86
0.79
0.70
0.61
0.54
0.47
0.41
0.35
0.29
0.24
0.21
0.19
0.17
0.16

Flow
(ft3/s)
0.65
0.80
1.03
1.47
‘1.75
1.83
1.83
1.81
1.78
1.75
1.71
1.67
1.63
1.59
1.55
1.51
1.47
1.42
1.38
1.33
1.28
1.23
1.18
1.13
1.08
1.02
0.96
0.90
0.85
0.77
0.68
0.60
0.52
0.46
0.40
0.33
0.28
0.24
0.21
0.18
0.17
0.15

Flow
(ft3/s)

0.67
0.84
1.11
1.55
1.78
1.83
1.83
1.80
1.77
1.74
1.70
1.67
1.63
1.58
1.54
1.50
1.46
1.41
1.37
1.32
1.27
1.22
1.17
1.12
1.07
1.00
0.95
0.89
0.84
0.75
0.66
0.58
0.51
0.44
0.38
0.32
0.27
0.23
0.20
0.18
0.16
0.15

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 10 years

0.70
0.88
1.18
1.61
1.80
1.83
1.82
1.80
1.77
1.73
1.70
1.66
1.62
1.58
1.54
1.49
1.45
1.40
1.36
1.31
1.26
1.21
1.16
1.11
1.05
0.99
0.94
0.88
0.83
0.74
0.65
0.57
0.50
0.43
0.37
0.31
0.26
0.22
0.20
0.18
0.16
0.15

Storm Event: 10-yr

Bentley PondPack V8i
[08.11.01.51)
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years
Label: SSSM#1 (OUT) Storm Event: 10-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (fe3/s) (fe3/s) (ft3/s)

21.850 0.15 0.15 0.14 0.14 0.14

22.100 0.14 0.14 0.14 0.13 0.13

22.350 0.13 0.13 0.13 0.13 0.13

22.600 0.13 0.12 0.12 0.12 0.12

22.850 0.12 0.12 0.12 0.12 0.12

23.100 0.12 0.12 0.11 0.11 0.11

23.350 0.11 0.11 0.11 0.11 0.11

23.600 0.11 0.11 0.11 0.11 0.11

23.850 0.10 0.10 0.10 0.10 (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51)
3/8/2012 27 Siemon Company Drive Suite 200 W Page 164 of 189

Watertown, CT 06786 USA +1-203-755-1666



Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

2.08 ft3/s
12.800 hours
1.302 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 25 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
1.750 0.00 0.00 0.00 0.00 0.00
2.000 0.00 0.00 0.00 0.01 0.01
2.250 0.01 0.01 0.01 0.01 0.01
2.500 0.01 0.01 0.02 0.02 0.02
2.750 0.02 0.02 0.02 0.02 0.02
3.000 0.03 0.03 0.03 0.03 0.03
3.250 0.03 0.03 0.04 0.04 0.04
3.500 0.04 0.04 0.04 0.04 0.05
3.750 0.05 0.05 0.05 0.05 0.05
4,000 0.05 0.06 0.06 0.06 0.06
4.250 0.06 0.06 0.07 0.07 0.07
4.500 0.07 0.07 0.07 0.07 0.08
4.750 0.08 0.08 0.08 0.08 0.08
5.000 0.09 0.09 0.09 0.09 0.09
5.250 0.09 0.09 0.10 0.10 0.10
5.500 0.10 0.10 0.10 0.11 0.11
5.750 0.11 0.11 0.11 0.11 0.11
6.000 0.12 0.12 0.12 0.12 0.12
6.250 0.12 0.13 0.13 0.13 0.13
6.500 0.13 0.13 0.14 0.14 0.14
6.750 0.14 0.15 0.15 0.15 0.15
7.000 0.16 0.16 0.16 0.16 0.17
7.250 0.17 0.17 0.18 0.18 0.18
7.500 0.18 0.19 0.19 0.19 0.20
7.750 0.20 0.20 0.21 0.21 0.21
8.000 0.21 0.22 0.22 0.22 0.23
8.250 0.23 0.24 0.24 0.24 0.25
8.500 0.25 0.26 0.26 0.27 0.27
8.750 0.28 0.28 0.29 0.29 0.30
9.000 0.30 0.31 0.32 0.32 0.33
9.250 0.34 0.34 0.35 0.35 0.36
9.500 0.37 0.37 0.38 0.38 0.39
9.750 0.40 0.40 0.41 0.41 0.42
10.000 0.43 0.44 0.44 0.45 0.46
10.250 0.47 0.48 0.49 0.50 0.51
10.500 0.52 0.53 0.54 0.55 0.57
10.750 0.58 0.59 0.61 0.62 0.64

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 25-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Time
(hours)
11.000
11.250
11.500
11.750
12.000
12.250
12.500
12.750
13.000
13.250
13.500
13.750
14.000
14.250
14.500
14.750
15.000
15.250
15.500
15.750
16.000
16.250
16.500
16.750
17.000
17.250
17.500
17.750
18.000
18.250
18.500
18.750
19.000
19.250
19.500
19.750
20.000
20.250
20.500
20.750
21.000
21.250

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.65
0.74
0.84
0.96
1.25
1.73
2.00
2.08
2.07
2.04
2.00
1.96
1.92
1.88
1.83
1.79
1.75
1.71
1.66
1.62
1.57
1.53
1.48
1.43
1.38
1.34
1.29
1.23
1.18
1.13
1.07
1.01
0.95
0.90
0.85
0.78
0.69
0.60
0.53
0.47
0.41
0.35

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
0.67
0.76
0.86
1.00
1.33
1.80
2.03
2.08
2.07
2.03
1.99
1.95
1,91
1.87
1.83
1.78
1.74
1.70
1.65
1.61
1.56
1.52
1.47
1.42
1.37
1.33
1.27
1,22
1.17
1.12
1.06
1.00
0.94
0.89
0.84
0.76
0.67
0.59
0.52
0.45
0.40
0.34

Flow
(ft3/s)
0.68
0.78
0.88
1.06
1.43
1.87
2.05
2.08
2.06
2.02
1.98
1.94
1,90
1.86
1.82
1.77
1.73
1.69
1.65
1.60
1.55
1.51
1.46
1.41
1.36
1.32
1.26
1.21
1.16
1.11
1.05
0.99
0.93
0.88
0.83
0.74
0.65
0.57
0.50
0.44
0.39
0.33

Flow
(ft3/s)

0.70
0.81
0.90
1.11
1.53
1.92
2.07
2.08
2.06
2.02
1.97
1.94
1.89
1.85
1.81
1.77
1.72
1.68
1.64
1.59
1.55
1.50
1.45
1.40
1.36
1.31
1.25
1.20
1.15
1.10
1.04
0.98
0.92
0.87
0.81
0.72
0.64
0.56
0.49
0.43
0.37
0.31

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 25 years

0.72
0.83
0.93
1.17
1.64
1.96
2.08
2.08
2.05
2.01
1.97
1.93
1.89
1.84
1.80
1.76
1.72
1.67
1.63
1.58
1.54
1.49
1.44
1.39
1.35
1.30
1.24
1.19
1.14
1.09
1.02
0.97
0.91
0.86
0.79
0.70
0.62
0.55
0.48
0.42
0.36
0.30

Storm Event: 25-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 25 years

Time Flow Flow Flow Flow Flow

(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
21.500 0.29 0.28 0.27 0.27 0.26
21.750 0.25 0.24 0.24 0.23 0.23
22.000 0.22 0.21 0.21 0.21 0.20
22.250 0.20 0.19 0.19 0.19 0.18
22,500 0.18 0.18 0.17 0.17 0.17
22.750 0.17 0.16 0.16 0.16 0.16
23.000 0.15 0.15 0.15 0.15 0.15
23.250 0.15 0.14 0.14 0.14 0.14
23.500 0.14 0.14 0.14 0.13 0.13
23.750 0.13 0.13 0.13 0.13 0.13
24.000 0.13 (N/A) (N/A) (N/A) (N/A)

Storm Event: 25-yr

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: 100-yr

Peak Discharge
Time to Peak
Hydrograph Volume

2.23 ft3/s
13.700 hours
1.630 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
1.450 0.00 0.00 0.00 0.00 0.00
1.700 0.00 0.01 0.01 0.01 0.01
1.950 0.01 0.01 0.01 0.02 0.02
2.200 0.02 0.02 0.02 0.02 0.02
2.450 0.03 0.03 0.03 0.03 0.03
2.700 0.04 0.04 0.04 0.04 0.04
2.950 0.04 0.05 0.05 0.05 0.05
3.200 0.05 0.06 0.06 0.06 0.06
3.450 0.06 0.07 0.07 0.07 0.07
3,700 0.07 0.08 0.08 0.08 0.08
3.950 0.08 0.09 0.09 0.09 0.09
4.200 0.09 0.10 0.10 0.10 0.10
4.450 0.10 0.11 0.11 0.11 0.11
4,700 0.11 0.12 0.12 0.12 0.12
4.950 0.12 0.13 0.13 0.13 0.13
5.200 0.13 0.14 0.14 0.14 0.14
5.450 0.14 0.14 0.15 0.15 0.15
5.700 0.15 0.15 0.16 0.16 0.16
5.950 0.16 0.16 0.17 0.17 0.17
6.200 0.17 0.17 0.17 0.18 0.18
6.450 0.18 0.18 0.19 0.19 0.19
6.700 0.19 0.20 0.20 0.20 0.21
6.950 0.21 0.21 0.22 0.22 0.22
7.200 0.23 0.23 0.23 0.24 0.24
7.450 0.24 0.25 0.25 0.26 0.26
7.700 0.26 0.27 0.27 0.28 0.28
7.950 0.28 0.29 0.29 0.30 0.30
8.200 0.30 0.31 0.31 0.32 0.32
8.450 0.33 0.33 0.34 0.35 0.35
8.700 0.36 0.36 0.37 0.38 0.38
8.950 0.39 0.39 0.40 0.41 0.41
9,200 0.42 0.43 0.44 0.45 0.45
9.450 0.46 0.47 0.48 0.49 0.50
9,700 0.51 0.52 0.53 0.54 0.55
9.950 0.56 0.58 0.59 0.60 0.61
10.200 0.62 0.64 0.65 0.66 0.68
10.450 0.69 0.71 0.72 0.74 0.76

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#1 (OUT)

Time on left represents time for first value in each row.

Time
(hours)
10.700
10.950
11.200
11.450
11.700
11.950
12.200
12.450
12.700
12.950
13.200
13.450
13.700
13.950
14.200
14.450
14.700
14.950
15.200
15.450
15.700
15.950
16.200
16.450
16.700
16.950
17.200
17.450
17.700
17.950
18.200
18.450
18.700
18.950
19.200
19.450
19.700
19.950
20.200
20.450
20.700
20.950

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.77
0.85
0.90
0.98
1.11
1.36
1.88
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2,13
2.06
2.00
1.95
1.90
1.84
1.79
1.75
1.70
1.65
1.60
1.55
1.50
1.45
1.40
1.35
1.30
1.25
1.20
1.15
1.10
1.04
0.98
0.93
0.88
0.83

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
0.79
0.86
0.92
1.00
1.14
1.44
2.00
2.23
2.23
2.23
2.23
2.23
2,23
2.23
2.23
2.22
2.11
2.05
1.99
1.94
1.89
1.83
1.78
1.74
1.69
1.64
1.59
1.54
1.49
1.44
1.39
1.34
1.29
1.24
1.19
1.14
1.09
1.03
0.97
0.92
0.87
0.81

Flow
(ft3/s)
0.81
0.87
0.93
1.02
1.18
1.53
2,11
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.20
2.10
2.04
1.98
1.93
1.88
1.82
1.77
1.73
1.68
1.63
1.58
1.53
1.48
1.43
1.38
1.33
1.28
1.23
1.18
1.13
1.07
1.01
0.96
0.91
0.86
0.79

Flow
(ft3/s)

0.83
0.88
0.95
1.05
1.23
1.64
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.23
2.17
2.08
2,02
1.97
1.92
1.86
1.81
1.76
1.72
1.67
1.62
1.57
1.52
1.47
1.42
1.37
1.32
1.27
1,22
1.17
1.12
1.06
1.00
0.95
0.90
0.85
0.78

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100-yr

Flow
(ft3/s)

0.84
0.89
0.96
1.08
1.30
1.76
2.23
2.23
2.23
2.23
2.23
2.23
2,23
2.23
2.23
2.15
2.07
2.01
1.96
1.91
1.85
1.80
1.75
1.71
1.66
1.61
1.56
1.51
1.46
1.41
1.36
131
1.26
1.21
1.16
1.11
1.05
0.99
0.94
0.89
0.84
0.76

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 100 years
Label: SSSM#1 (OUT) Storm Event: 100-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ftz/s) (ft3/s)

21.200 0.74 0.72 0.71 0.69 0.67

21.450 0.66 0.64 0.63 0.61 0.60

21.700 0.58 0.57 0.56 0.54 0.53

21,950 0.52 0.50 0.49 0.48 0.47

22.200 0.46 0.44 0.43 0.42 041

22.450 0.40 0.39 0.38 0.37 0.36

22.700 0.35 0.33 0.32 0.31 0.30

22.950 0.29 0.29 0.28 0.27 0.26

23.200 0.25 0.25 0.24 0.24 0.23

23.450 0.23 0.22 0.22 0.21 0.21

23.700 0.20 0.20 0.20 0.19 0.19

23.950 0.19 0.18 (N/A) (N/A) (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 170 of 189
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Hunterbrook Drainage Basin #11 - State Land Corp
Subsection: Level Pool Pond Routing Summary

Label: SSSM#2 (IN)

Return Event: 1 years
Storm Event: 1-yr

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 4.0000 in/h

Initial Conditions
Elevation (Water Surface,
nitial) 348.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary
Flow (Peak In) 10.91 ft3/s Time to Peak (Flow, In) 12.200 hours
Infiltration (Peak) 1.69 ft3/s Time to Peak (Infiltration) 12.750 hours
Flow (Peak Outlet) 0.52 ft3/s Time to Peak (Flow, Outlet) 12.750 hours
Elevation (Water Surface,
Peak) 349.84 ft
Volume (Peak) 0.423 ac-ft

Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 1.101 ac-ft
Volume (Total Infiltration) 0.841 ac-ft
Volume (Total Outlet v
Outflow) 0.251 ac-ft
Volume (Retained) 0.009 ac-ft
Volume (Unrouted) 0.000 ac-ft
Error (Mass Balance) 0.0 %

Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]

3/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 10 years
Label: SSSM#2 (IN) Storm Event: 10-yr
Infiltration

Infiltration Method Average

{Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 348.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 18.94 ft3/s Time to Peak (Flow, In) 12.200 hours

Infiltration (Peak) 2.36 ft3/s Time to Peak (Infiltration) 12.850 hours

Flow (Peak Outlet) 0.70 ft3/s Time to Peak (Flow, Outlet) 12.850 hours

Elevation (Water Surface,

Peak) 351.12 ft

Volume (Peak) 0.826 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 1.975 ac-ft

Volume (Total Infiltration) 1.508 ac-ft

Volume (Total Outlet

Outflow) 0.451 ac-ft

Volume (Retained) 0.016 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.0 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 172 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 25 years
Label: SSSM#2 (IN) Storm Event: 25-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4,0000 in/h

Initial Conditions

Elevation (Water Surface,

Initial) 348.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Qutflow Hydrograph Summary

Flow (Peak In) 23.14 ft3/s Time to Peak (Flow, In) 12.150 hours

Infiltration (Peak) 2.80 ft3/s Time to Peak (Infiltration) 12.900 hours

Flow (Peak Outlet) 0.79 ft3/s Time to Peak (Flow, Outlet) 12.900 hours

Elevation (Water Surface,

Peak) 351.88 ft

Volume (Peak) 1.049 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 2.441 ac-ft

Volume (Total Infiltration) 1.868 ac-ft

Volume (Total Outlet g

Outflow) 0.553 ac-ft

Volume (Retained) 0.020 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.0 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 173 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Level Pool Pond Routing Summary Return Event: 100 years
Label: SSSM#2 (IN) Storm Event: 100-yr
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 4.0000 in/h

Initial Conditions

E:?t\i/:::)ion (Water Surface, 348.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 23.14 ft3/s Time to Peak (Flow, In) 12.150 hours

Infiltration (Peak) 2.80 ft3/s Time to Peak (Infiltration) 12.900 hours

Flow (Peak Outlet) 0.79 ft3/s Time to Peak (Flow, Outlet) 12.900 hours

Elevation (Water Surface,

Peak) 351.88 ft

Volume (Peak) 1.049 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 2.441 ac-ft

Volume (Total Infiltration) 1.868 ac-ft

Volume (Total Outlet g

Outflow) 0.553 ac-ft

Volume (Retained) 0.020 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.0 %
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 174 of 189

Watertown, CT 06795 USA +1-203-755-1666



Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.52 ft3/s
12.750 hours
0.251 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 1 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
5.300 0.00 0.00 0.00 0.00 0.00
5.550 0.00 0.00 0.00 0.00 0.00
5.800 0.00 0.00 0.00 0.00 0.00
6.050 0.00 0.00 0.00 0.01 0.01
6.300 0.01 0.01 0.01 0.01 0.01
6.550 0.01 0.01 0.01 0.01 0.01
6.800 0.01 0.01 0.01 0.01 0.01
7.050 0.01 0.01 0.01 0.01 0.01
7.300 0.01 0.01 0.02 0.02 0.02
7.550 0.02 0.02 0.02 0.02 0.02
7.800 0.02 0.02 0.02 0.02 0.02
8.050 0.02 0.02 0.03 0.03 0.03
8.300 0.03 0.03 0.03 0.03 0.03
8.550 0.03 0.03 0.03 0.04 0.04
8.800 0.04 0.04 0.04 0.04 0.04
9.050 0.04 0.05 0.05 0.05 0.05
9.300 0.05 0.05 0.05 0.06 0.06
9.550 0.06 0.06 0.06 0.06 0.07
9.800 0.07 0.07 0.07 0.07 0.07
10.050 0.08 0.08 0.08 0.08 0.08
10.300 0.09 0.09 0.09 0.09 0.10
10.550 0.10 0.10 0.10 0.11 0.11
10.800 0.11 0.12 0.12 0.12 0.13
11.050 0.13 0.13 0.14 0.14 0.15
11.300 0.15 0.16 0.16 0.17 0.18
11.550 0.18 0.19 0.20 0.22 0.23
11.800 0.24 0.25 0.27 0.28 0.30
12.050 0.33 0.37 0.39 0.42 0.45
12.300 0.47 0.48 0.49 0.50 0.51
12.550 0.52 0.52 0.52 0.52 0.52
12.800 0.52 0.52 0.52 0.52 0.52
13.050 0.52 0.52 0.51 0.51 0.51
13.300 0.51 0.51 0.50 0.50 0.50
13.550 0.50 0.49 0.49 0.49 0.49
13.800 0.49 0.48 0.48 0.48 0.48
14.050 0.47 0.47 047 0.46 0.46
14.300 0.46 0.45 0.45 0.45 0.44

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
Page 175 of 189



Time on left represents time for first value in each row.

Time
(hours)
14.550
14.800
15.050
15.300
15.550
15.800
16.050
16.300
16.550
16.800
17.050
17.300
17.550
17.800
18.050
18.300
18.550
18.800
19.050
19.300
19.550
19.800
20.050
20.300
20.550
20.800
21.050
21.300
21.550
21.800
22.050
22.300
22.550
22.800
23.050
23.300
23.550
23.800

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.44
0.42
0.41
0.39
0.37
0.36
0.33
0.31
0.29
0.27
0.25
0.23
0.19
0.15
0.13
0.11
0.09
0.08
0.08
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

Flow
(ft3/s)
0.44
0.42
0.40
0.39
0.37
0.35
0.33
0.31
0.28
0.26
0.25
0.22
0.18
0.15
0.12
0.10
0.09
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

Flow
(ft3/s)
0.43
0.42
0.40
0.38
0.37
0.35
0.32
0.30
0.28
0.26
0.24
0.21
0.17
0.14
0.12
0.10
0.09
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

Flow
(ft3/s)

0.43
0.41
0.40
0.38
0.36
0.34
0.32
0.30
0.28
0.26
0.24
0.20
0.16
0.14
0.11
0.10
0.09
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

Flow
(ft3/s)

Return Event: 1 years

0.43
0.41
0.39
0.38
0.36
0.34
0.31
0.29
0.27
0.25
0.24
0.19
0.16
0.13
0.11
0.10
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.70 ft3/s
12.850 hours
0.451 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 10 years

Time Flow Flow Flow " Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
3.600 0.00 0.00 0.00 0.00 0.00
3.850 0.00 0.00 0.00 0.00 0.00
4,100 0.00 0.00 0.00 0.01 0.01
4.350 0.01 0.01 0.01 0.01 0.01
4.600 0.01 0.01 0.01 0.01 0.01
4.850 0.01 0.01 0.01 0.01 0.01
5.100 0.01 0.01 0.02 0.02 0.02
5.350 0.02 0.02 0.02 0.02 0.02
5.600 0.02 0.02 0.02 0.02 0.02
5.850 0.02 0.02 0.02 0.02 0.03
6.100 0.03 0.03 0.03 0.03 0.03
6.350 0.03 0.03 0.03 0.03 0.03
6.600 0.03 0.03 0.04 0.04 0.04
6.850 0.04 0.04 0.04 0.04 0.04
7.100 0.04 0.04 0.05 0.05 0.05
7.350 0.05 0.05 0.05 0.05 0.05
7.600 0.06 0.06 0.06 0.06 0.06
7.850 0.06 0.06 0.06 0.07 0.07
8.100 0.07 0.07 0.07 0.07 0.08
8.350 0.08 0.08 0.08 0.08 0.08
8.600 0.09 0.09 0.09 0.09 0.10
8.850 0.10 0.10 0.10 0.11 0.11
9,100 0.11 0.11 0.12 0.12 0.12
9.350 0.12 0.13 0.13 0.13 0.14
9.600 0.14 0.14 0.15 0.15 0.15
9.850 0.16 0.16 0.16 0.17 0.17
10.100 0.17 0.18 0.18 0.18 0.19
10.350 0.19 0.20 0.20 0.20 0.21
10.600 0.21 0.22 0.22 0.23 0.23
10.850 0.24 0.24 0.24 0.24 0.25
11.100 0.25 0.25 0.25 0.26 0.26
11.350 0.26 0.27 0.27 0.28 0.29
11.600 0.29 0.30 0.31 0.33 0.34
11.850 0.36 0.38 0.40 0.43 0.46
12.100 0.49 0.53 0.57 0.60 0.62
12.350 0.64 0.66 0.67 0.68 0.69
12.600 0.69 0.70 0.70 0.70 0.70

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 10-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Time
(hours)
12.850
13.100
13.350
13.600
13.850
14.100
14.350
14.600
14.850
15.100
15.350
15.600
15.850
16.100
16.350
16.600
16.850
17.100
17.350
17.600
17.850
18.100
18.350
18.600
18.850
19.100
19.350
19.600
19.850
20.100
20.350
20.600
20.850
21.100
21.350
21.600
21.850
22.100
22.350
22.600
22.850
23.100

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.70
0.70
0.69
0.68
0.67
0.66
0.65
0.64
0.62
0.61
0.60
0.58
0.57
0.55
0.53
0.52
0.50
0.48
0.47
0.45
0.43
0.41
0.39
0.37
0.34
0.32
0.30
0.28
0.26
0.24
0.21
0.17
0.14
0.12
0.11
0.10
0.09
0.08
0.08
0.07
0.07
0.07

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
0.70
0.70
0.69
0.68
0.67
0.66
0.65
0.63
0.62
0.61
0.59
0.58
0.56
0.55
0.53
0.51
0.50
0.48
0.46
0.44
0.42
0.40
0.38
0.37
0.34
0.32
0.29
0.27
0.25
0.24
0.20
0.16
0.14
0.12
0.11
0.10
0.09
0.08
0.08
0.07
0.07
0.07

Flow
(ft3/s)
0.70
0.70
0.69
0.68
0.67
0.66
0.64
0.63
0.62
0.60
0.59
0.58
0.56
0.54
0.53
0.51
0.49
0.48
0.46
0.44
0.42
0.40
0.38
0.36
0.34
0.31
0.29
0.27
0.25
0.23
0.19
0.16
0.13
0.12
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.07

Flow
(ft3/s)

0.70
0.70
0.69
0.68
0.67
0.65
0.64
0.63
0.62
0.60
0.59
0.57
0.56
0.54
0.52
0.51
0.49
0.47
0.45
0.43
0.41
0.39
0.38
0.36
0.33
0.31
0.29
0.27
0.25
0.22
0.18
0.15
0.13
0.11
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.07

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 10 years

0.70
0.69
0.69
0.68
0.66
0.65
0.64
0.63
0.61
0.60
0.58
0.57
0.55
0.54
0.52
0.50
0.49
0.47
0.45
0.43
0.41
0.39
0.37
0.35
0.33
0.30
0.28
0.26
0.24
0.21
0.18
0.15
0.13
0.11
0.10
0.09
0.08
0.08
0.08
0.07
0.07
0.07

Storm Event: 10-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years
Label: SSSM#2 (OUT) Storm Event: 10-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (f3/s) (ft3/s) (ft3/s) (ft3/s)

23.350 0.07 0.07 0.06 0.06 0.06

23.600 0.06 0.06 0.06 0.06 0.06

23.850 0.06 0.06 0.06 0.06 (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 179 of 189

Watertown, CT 06795 USA +1-203-755-1666



Time on left represents time for first value in each row.

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

Peak Discharge
Time to Peak
Hydrograph Volume

0.79 ft3/s
12.900 hours
0.553 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 25 years

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
3.100 0.00 0.00 0.00 0.00 0.00
3.350 0.00 0.00 0.00 0.00 0.00
3.600 0.00 0.01 0.01 0.01 0.01
3.850 0.01 0.01 0.01 0.01 0.01
4,100 0.01 0.01 0.01 0.01 0.01
4,350 0.01 0.01 0.01 0.02 0.02
4.600 0.02 0.02 0.02 0.02 0.02
4.850 0.02 0.02 0.02 0.02 0.02
5.100 0.02 0.03 0.03 0.03 0.03
5.350 0.03 0.03 0.03 0.03 0.03
5.600 0.03 0.03 0.03 0.03 0.04
5.850 0.04 0.04 0.04 0.04 0.04
6.100 0.04 0.04 0.04 0.04 0.04
6.350 0.05 0.05 0.05 0.05 0.05
6.600 0.05 0.05 0.05 0.05 0.06
6.850 0.06 0.06 0.06 0.06 0.06
7.100 0.06 0.06 0.07 0.07 0.07
7.350 0.07 0.07 0.07 0.08 0.08
7.600 0.08 0.08 0.08 0.08 0.08
7.850 0.09 0.09 0.09 0.09 0.09
8.100 0.10 0.10 0.10 0.10 0.10
8.350 0.11 0.11 0.11 0.11 0.11
8.600 0.12 0.12 0.12 0.13 0.13
8.850 0.13 0.13 0.14 0.14 0.14
9.100 0.15 0.15 0.15 0.16 0.16
9.350 0.17 0.17 0.17 0.18 0.18
9.600 0.18 0.19 0.19 0.20 0.20
9.850 0.20 0.21 0.21 0.22 0.22
10.100 0.22 0.23 0.23 0.24 0.24
10.350 0.24 0.24 0.24 0.25 0.25
10.600 0.25 0.25 0.26 0.26 0.26
10.850 0.26 0.27 0.27 0.27 0.28
11.100 0.28 0.29 0.29 0.30 0.30
11.350 0.31 0.31 0.32 0.33 0.34
11.600 0.35 0.36 0.37 0.38 0.39
11.850 0.41 0.43 0.46 0.49 0.52
12.100 0.55 0.59 0.63 0.66 0.69

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 25-yr

Bentley PondPack V8i
[08.11.01.51]
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Time on left represents time for first value in each row.

Time
(hours)
12.350
12.600
12.850
13.100
13.350
13.600
13.850
14,100
14.350
14.600
14.850
15.100
15.350
15.600
15.850
16.100
16.350
16.600
16.850
17.100
17.350
17.600
17.850
18.100
18.350
18.600
18.850
19.100
19.350
19.600
19.850
20.100
20.350
20.600
20.850
21.100
21.350
21.600
21.850
22.100
22.350
22.600

Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.71
0.78
0.79
0.79
0.78
0.77
0.76
0.75
0.73
0.72
0.71
0.69
0.68
0.66
0.65
0.63
0.62
0.60
0.59
0.57
0.55
0.54
0.52
0.50
0.48
0.46
0.44
0.42
0.40
0.38
0.37
0.34
0.32
0.30
0.28
0.26
0.24
0.21
0.18
0.15
0.13
0.11

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
0.73
0.78
0.79
0.79
0.78
0.77
0.76
0.74
0.73
0.72
0.70
0.69
0.68
0.66
0.65
0.63
0.61
0.60
0.58
0.57
0.55
0.53
0.51
0.50
0.48
0.46
0.44
0.42
0.40
0.38
0.36
0.34
0.32
0.29
0.27
0.26
0.24
0.20
0.17
0.14
0.13
0.11

Flow
(ft3/s)
0.75
0.79
0.79
0.79
0.78
0.77
0.75
0.74
0.73
0.71
0.70
0.69
0.67
0.66
0.64
0.63
0.61
0.59
0.58
0.56
0.55
0.53
0.51
0.49
0.48
0.46
0.44
0.42
0.40
0.38
0.36
0.33
0.31
0.29
0.27
0.25
0.24
0.20
0.16
0.14
0.12
0.11

Flow
(ft3/s)

0.76
0.79
0.79
0.78
0.77
0.76
0.75
0.74
0.73
0.71
0.70
0.68
0.67
0.65
0.64
0.62
0.61
0.59
0.58
0.56
0.54
0.52
0.51
0.49
0.47
0.45
0.43
0.41
0.39
0.37
0.35
0.33
0.31
0.29
0.27
0.25
0.23
0.19
0.16
0.14
0.12
0.11

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 25 years

0.77
0.79
0.79
0.78
0.77
0.76
0.75
0.74
0.72
0.71
0.70
0.68
0.67
0.65
0.64
0.62
0.60
0.59
0.57
0.56
0.54
0.52
0.50
0.49
0.47
0.45
0.43
0.41
0.39
0.37
0.35
0.32
0.30
0.28
0.26
0.25
0.22
0.18
0.15
0.13
0.12
0.11

Storm Event: 25-yr

Bentley PondPack V8i
[08.11.01.51]
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out) Return Event: 25 years
Label: SSSM#2 (OUT) Storm Event: 25-yr

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

22.850 0.10 0.10 0.10 0.10 0.10

23.100 0.09 0.09 0.09 0.09 0.09

23.350 0.09 0.09 0.09 0.08 0.08

23.600 0.08 0.08 0.08 0.08 0.08

23.850 0.08 0.08 0.08 0.08 (N/A)
Post Developed State Land Corp Offsite Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Deten.ppc Center [08.11.01.51]
3/8/2012 27 Siemon Company Drive Suite 200 W Page 182 of 189

Watertown, CT 06795 USA +1-203-755-1666



Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: 100-yr

Peak Discharge
Time to Peak
Hydrograph Volume

0.91 ft3/s
12.850 hours
0.685 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
2.550 0.00 0.00 0.00 0.00 0.00
2.800 0.00 0.00 0.00 0.00 0.00
3.050 0.01 0.01 0.01 0.01 0.01
3.300 0.01 0.01 0.01 0.01 0.01
3.550 0.01 0.01 0.01 0.02 0.02
3.800 0.02 0.02 0.02 0.02 0.02
4,050 0.02 0.02 0.02 0.02 0.03
4.300 0.03 0.03 0.03 0.03 0.03
4,550 0.03 0.03 0.03 0.03 0.04
4.800 0.04 0.04 0.04 0.04 0.04
5.050 0.04 0.04 0.04 0.05 0.05
5.300 0.05 0.05 0.05 0.05 0.05
5.550 0.05 0.05 0.05 0.06 0.06
5.800 0.06 0.06 0.06 0.06 0.06
6.050 0.06 0.06 0.07 0.07 0.07
6.300 0.07 0.07 0.07 0.07 0.07
6.550 0.08 0.08 0.08 0.08 0.08
6.800 0.08 0.09 0.09 0.09 0.09
7.050 0.09 0.09 0.10 0.10 0.10
7.300 0.10 0.10 0.11 0.11 0.11
7.550 0.11 0.11 0.12 0.12 0.12
7.800 0.12 0.13 0.13 0.13 0.13
8.050 0.13 0.14 0.14 0.14 0.14
8.300 0.15 0.15 0.15 0.16 0.16
8.550 0.16 0.17 0.17 0.17 0.18
8.800 0.18 0.18 0.19 0.19 0.20
9.050 0.20 0.21 0.21 0.21 0.22
9.300 0.22 0.23 0.23 0.24 0.24
9.550 0.24 0.24 0.24 0.24 0.25
9.800 0.25 0.25 0.25 0.26 0.26
10.050 0.26 0.26 0.27 0.27 0.27
10.300 0.27 0.28 0.28 0.29 0.29
10.550 0.29 0.30 0.30 0.31 0.31
10.800 0.32 0.32 0.33 0.33 0.34
11.050 0.34 0.35 0.35 0.36 0.37
11.300 0.37 0.38 0.38 0.39 0.40
11.550 0.40 0.41 0.42 0.43 0.45
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

Time on left represents time for first value in each row.

Time
(hours)
11.800
12.050
12.300
12.550
12.800
13.050
13.300
13.550
13.800
14.050
14.300
14.550
14.800
15.050
15.300
15.550
15.800
16.050
16.300
16.550
16.800
17.050
17.300
17.550
17.800
18.050
18.300
18.550
18.800
19.050
19.300
19.550
19.800
20.050
20.300
20.550
20.800
21.050
21.300
21.550
21.800
22.050

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.47
0.59
0.80
0.91
0.91
0.91
0.91
0.91
0.90
0.87
0.84
0.83
0.81
0.79
0.78
0.76
0.74
0.73
0.71
0.70
0.68
0.66
0.65
0.63
0.61
0.60
0.58
0.56
0.55
0.53
0.51
0.49
0.48
0.46
0.44
0.42
0.40
0.38
0.36
0.34
0.32
0.30

Post Developed State Land Corp Offsite

Deten.ppc
3/8/2012

Flow
(ft3/s)
0.48
0.63
0.83
0.91
0.91
0.91
0.91
0.91
0.89
0.86
0.84
0.82
0.80
0.79
0.77
0.76
0.74
0.72
0.71
0.69
0.68
0.66
0.64
0.63
0.61
0.59
0.58
0.56
0.54
0.52
0.51
0.49
0.47
0.45
0.43
0.41
0.40
0.38
0.36
0.34
0.31
0.29

Flow
(ft3/s)
0.51
0.68
0.86
0.91
0.91
0.91
0.91
0.91
0.89
0.86
0.84
0.82
0.80
0.79
0.77
0.75
0.74
0.72
0.70
0.69
0.67
0.66
0.64
0.62
0.61
0.59
0.57
0.56
0.54
0.52
0.50
0.49
0.47
0.45
0.43
0.41
0.39
0.37
0.35
0.33
0.31
0.29

Flow
(ft3/s)

0.53
0.72
0.89
0.91
0.91
0.91
0.91
0.91
0.88
0.85
0.83
0.82
0.80
0.78
0.77
0.75
0.73
0.72
0.70
0.69
0.67
0.65
0.64
0.62
0.60
0.59
0.57
0.55
0.53
0.52
0.50
0.48
0.47
0.44
0.43
0.41
0.39
0.37
0.35
0.33
0.31
0.29

Bentley Systems, Inc. Haestad Methods Soiution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100-yr

Flow
(ft3/s)

0.56
0.76
0.91
0.91
0.91
0.91
0.91
0.91
0.87
0.85
0.83
0.81
0.80
0.78
0.76
0.75
0.73
0.71
0.70
0.68
0.67
0.65
0.63
0.62
0.60
0.58
0.57
0.55
0.53
0.51
0.50
0.48
0.46
0.44
0.42
0.40
0.38
0.37
0.35
0.32
0.30
0.28
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Hunterbrook Drainage Basin #11 - State Land Corp

Subsection: Pond Routed Hydrograph (total out)
Label: SSSM#2 (OUT)

Time on left represents time for first value in each row.

Time
(hours)

22,300
22,550
22.800
23.050
23.300
23.550
23.800

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)

0.28
0.26
0.24
0.22
0.18
0.15
0.13

Flow
(ft3/s)
0.27
0.26
0.24
0.21
0.18
0.15
0.13

Flow
(ft3/s)
0.27
0.25
0.24
0.20
0.17
0.15
0.13

Flow
(ft3/s)
0.27
0.25
0.23
0.19
0.16
0.14
0.13

Return Event: 100 years
Storm Event: 100-yr

Flow
(ft3/s)

0.26
0.25
0.23
0.19
0.16
0.14
0.12

Post Developed State Land Corp Offsite

Deten.ppe
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Hunterbrook Drainage Basin #11 - State Land Corp
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