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PREPARER OF THE SWPPP

“I hereby certify that the Stormwater Pollution Prevention Plan (SWPPP) for this project has been
prepared in accordance with the terms and conditions of the GP-0-15-002. Furthermore, | understand
that certifying false, incorrect or inaccurate information is a violation of this permit and the laws of the
State of New York and could subject me to criminal, civil and/or administrative proceedings.”

Name and Title: Chris Lapine, P.E. - Director

Date: Issued: December 2019

1 This is a signature of a New York State licensed Professional Engineer employed by The Chazen Companies that is
duly authorized to sign and seal Stormwater Pollution Prevention Plans (SWPPPs), NOIs, and NOTs prepared under
their direct supervision. Refer to Appendix H for the Chazen Certifying Professionals Letter.
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1.0 EXECUTIVE SUMMARY

This Stormwater Pollution Prevention Plan (SWPPP) has been prepared for major activities associated with
construction of 248 Tioronda Ave in the City of Beacon. This SWPPP includes the elements necessary to
comply with the national baseline general permit for construction activities enacted by the U.S.
Environmental Protection Agency (EPA) under the National Pollutant Discharge Elimination System (NPDES)
program and all local governing agency requirements. This SWPPP must be implemented at the start of
construction.

This SWPPP has been developed in accordance with the “New York State Department of Environmental
Conservation (NYSDEC) State Pollution Discharge Elimination System (SPDES) General Permit for
Stormwater Discharges from Construction Activity” General Permit Number GP-0-15-002, effective January
29, 2015 through January 28, 2020. The SWPPP and accompanying plans identify and detail stormwater
management, pollution prevention, and erosion and sediment control measures necessary during and
following completion of construction.

This SWPPP and the accompanying plans entitled “248 Tioronda Ave” have been submitted as a set. These
engineering drawings are considered an integral part of this SWPPP. Therefore, this SWPPP is not considered
complete without them. References made herein to “the plans” or to a specific “sheet” refer to these
drawings.

This report considers the impacts associated with the intended development with the purpose of:

1. Maintaining existing drainage patterns as much as possible while continuing the conveyance of
upland watershed runoff;

2. Controlling increases in the rate of stormwater runoff resulting from the proposed development so
as not to adversely alter downstream conditions; and

3. Mitigating potential stormwater quality impacts and preventing soil erosion and sedimentation
resulting from stormwater runoff generated both during and after construction.

The analysis and design completed and documented in this report is intended to be part of the application
made for a mixed use multifamily and non-residential commercial development. Redevelopment project
completed on behalf of the Owner/Operator.

1.1 Project Description

CHAI Builders is proposing a Redevelopment with increase in impervious surface. A location map of the
site has been provided in Appendix G, as Figure 1.

This type of project is included in Table 2 of Appendix B of GP-0-15-002; and the project site is not located
in one of the watersheds listed in Appendix C of GP-0-15-002. Therefore, this SWPPP includes post-
construction stormwater management practices, as well as erosion and sediment controls.

This project is located within the City of Beacon regulated, traditional land use control Municipal Separate
Stormwater Sewer System (MS4). Therefore, an MS4 SWPPP Acceptance Form is required to accompany
NOlIs submitted to the NYSDEC.

The Chazen Companies
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Runoff from the project site will discharge to the Fishkill Creek, which is not included in the list of Section
303(d) water bodies included in Appendix E of GP-0-15-002.

Project construction activities will consist primarily of site grading, paving, building construction, and the
installation of storm drainage necessary to support the proposed Redevelopment. Construction phase
pollutant sources anticipated at the site are disturbed (exposed) soil, vehicle fuels and lubricants, chemicals
associated with building construction, and building materials. Without adequate control there is the
potential for each type of pollutant to be transported by stormwater.

1.2 Stormwater Pollution Controls

The stormwater pollution controls outlined herein have been designed and evaluated in accordance with
the following standards and guidelines:

e New York State Stormwater Management Design Manual, dated January 2015 (Design Manual).

e New York State Standards and Specifications for Erosion and Sediment Control, dated November
2016 (SSESC).

Stormwater quality will be enhanced through the implementation of temporary and permanent erosion and
sediment control measures, the proposed stormwater management facilities, and other construction-phase
pollution controls outlined herein.

The proposed stormwater collection system consisting of pipes, open drainage ways, and on-site
stormwater management facilities will adequately collect, treat, and convey the stormwater runoff.

Bioretention ponds and a hydrodynamic separator will be used to manage and treat stormwater runoff
generated by the proposed Redevelopment.

Pre- and post-development surface runoff rates have been evaluated for the 1-, 10-, and 100-year 24-hour
storm events. Comparison of pre- and post-development watershed conditions demonstrates that the peak
rate of runoff from the project site will not be increased.

The post-construction stormwater management practice(s) will be privately owned by the Applicant Deed
restrictions will be in place, which require operation and maintenance of the practice(s) in accordance with
the operation and maintenance plan.

1.3 Conclusion

This project is subject to the requirements of the City of Beacon regulated MS4, and this SWPPP has been
prepared in conformance with the current Design Manual and SSESC. As such, GP-0-15-002 coverage will be
effective five (5) business days from the date the NYSDEC receives the electronically submitted eNOI and
signed “MS4 SWPPP Acceptance” form, or ten (10) business days from the date the NYSDEC receives the
complete paper NOI and signed “MS4 SWPPP Acceptance” form.

2.0 SWPPPIMPLEMENTATION RESPONSIBILITIES

A summary of the responsibilities and obligations of all parties involved with compliance with the NYSDEC
SPDES General Permit GP-0-15-002 conditions is outlined in the subsequent sections. For a complete listing
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of the definitions, responsibilities, and obligations, refer to the SPDES General Permit GP-0-15-002
presented in Appendix A.

2.1 Definitions

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

2. “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. There may be occasions during the course of a project in which there
are multiple Owners/Operators, all of which will need to file and maintain the appropriate SWPPP
documents and plans, including without limitation, the Notice of Intent (NOI) and Notice of
Termination (NOT).

3. “Owner’s/Operator’s Engineer” means the person or entity retained by an Owner/Operator to
design and oversee the implementation of the SWPPP.

4. “Contractor” means the person or entity identified as such in the construction contract with the
Owner/Operator. The term “Contractor” shall also include the Contractor’s authorized
representative, as well as any and all subcontractors retained by the Contractor.

5. “Qualified Inspector” means a person that is knowledgeable in the principles and practices of
erosion and sediment control, such as 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 an 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.
6. “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
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that require the post-construction stormwater management practice component must have an
understanding of the principles of hydrology, water quality management practice design, water
guantity control design, and, in many cases, the principles of hydraulics. 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.

“Trained Contractor” means an employee from a contracting (construction) company, identified in
Part lll.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 a contracting (construction) company, identified in Part
lIl.LA.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(s)” will be responsible for the day to day implementation of the SWPPP.

2.2 Owner’s/Operator's Responsibilities

1.

Ensure that control measures are selected, designed, installed, implemented and maintained to
minimize the discharge of pollutants and prevent a violation of the water quality standards, meeting
the non-numeric effluent limitations in Part 1.B.1.(a)-(f) of the SPDES General Permit and in
accordance with the New York State Standards and Specifications for Erosion and Sediment Control,
dated November 2016.

Ensure that practices are selected, designed, installed, and maintained to meet the performance
criteria in the Design Manual. Practices must be designed to meet the applicable sizing criteria in
PartI.C.2.a., b., c. or d. of GP-0-15-002.

Retain the services of a “Qualified Inspector” or “Qualified Professional” as defined under Section
2.1, to provide the services outlined in Section 2.5 “Qualified Inspector’s/Qualified Professional’s
Responsibilities.”

Retain the services of a “Qualified Professional,” as defined under Section 2.1, to provide the
services outlined in Section 2.3 “Owner’s/Operator’s Engineers Responsibilities.”

Have an authorized corporate officer sign the completed NOI. A copy of the completed NOI is
included in Appendix B.

Submit the electronic version of the NOI (eNOI) along with the MS4 SWPPP acceptance form using
the NYSDEC's website (http://www.dec.ny.gov/chemical/43133.html) or submit the signed NOI
along with the MS4 SWPPP acceptance form to the following:

The Chazen Companies
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10.

11.

12.

13.

14.

NOTICE OF INTENT

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

Albany, New York 12233-3505

City of Beacon
1 Municipal Plaza
Beacon, NY 12508

Pay the required initial and annual fees upon receipt of invoices from NYSDEC. These invoices are
generally issued in the fall of each year. The initial fee is calculated as $110.00 per acre disturbed
plus $675.00 per acre of net increase in impervious cover, and the annual fee is $110.00.

Prior to the commencement of construction activity, identify the contractor(s) and subcontractor(s)
that will be responsible for implementing the erosion and sediment control measures and
stormwater management practices described in this SWPPP. Have each of these contractors and
subcontractors identify at least one “Trained Contractor”, as defined under Section 2.1 that will be
responsible for the implementation of the SWPPP. Ensure that the Contractor has at least one
“Trained Contractor” on site on a daily basis when soil disturbance activities are being performed.

Schedule a pre-construction meeting which shall include the City of Beacon representative,
Owner’s/Operator’s Engineer, Contractor, and their sub-contractors to discuss responsibilities as
they relate to the implementation of this SWPPP.

Retain the services of an independent certified materials testing and inspection firm operating
under the direction of a licensed Professional Engineer to perform regular tests, inspections, and
certifications of the construction materials used in the construction of all post-construction
stormwater management practices.

Retain the services of a NYS licensed land surveyor to perform an as-built topographic survey of the
completed post-construction stormwater management facilities.

Require the Contractor to fully implement the SWPPP prepared for the site by the
Owner/Operator’s Engineer to 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 NYSDEC.

Forward a copy of the NOI Acknowledgement Letter received from the regulatory agency to the
Owner’s/Operator’s Engineer for project records, and to the Contractor for display at the
construction site.

Maintain a copy of the General Permit (GP-0-15-002), NOI, NOI Acknowledgement Letter, SWPPP,
MS4 SWPPP Acceptance Form, inspection reports, Spill Prevention, Countermeasures, Cleanup
(“SPCC”) Plan, and all documentation in accordance with Part I.F.8.a.-d of GP-0-15-002 necessary to
demonstrate eligibility with the permit at the construction site, until all disturbed areas have
achieved final stabilization and the NOT has been submitted to the NYSDEC. Place documents in a
secure location that must be accessible during normal business hours to an individual performing a
compliance inspection.
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15.

16.

17.

18.

19.

20.

Prior to submitting a Notice of Termination, ensure for post-construction stormwater management
practice(s) that are privately owned, the Owner/Operator has a deed restriction in place that
requires operation and maintenance of the practice(s) in accordance with the operation and
maintenance plan.

Submit a Notice of Termination (NOT) form (see Appendix B) within 48 hours of receipt of the
Owner’s/Operator’s Engineer’s certification of final site stabilization to the following:

NOTICE OF TERMINATION

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

Albany, New York 12233-3505

City of Beacon
1 Municipal Plaza
Beacon, NY 12508

Request and receive all SWPPP records from the Owner’s/Operator’s Engineer and archive those
records for a minimum of five (5) years after the NOT is filed.

Implement the Post-Construction Inspections and Maintenance procedures outlined in Appendix F.

The NOI, SWPPP, and inspection reports required by GP-0-15-002 are public documents that the
Owner/Operator must make available for review and copying by any person within five (5) business
days of the Owner/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.

The Owner/Operator must keep the SWPPP current at all times. At a minimum, the Owner/Operator
shall amend the SWPPP:

a) Whenever the current provisions prove to be ineffective in minimizing pollutants in
stormwater discharges from the project 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.

2.3 Owner’s/Operator’s Engineer’s Responsibilities

1.

Prepare the SWPPP using good engineering practices, best management practices, and in
compliance with all federal, state, and local regulatory requirements.

Prepare the Notice of Intent (NOI) form (see Appendix B), sign the “SWPPP Preparer Certification”
section of the NOI, and forward to Owner/Operator for signature.

Provide copies of the SWPPP to the City of Beacon once all signatures and attachments are
complete.
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4.

Enter Contractor’s information in Section 2.5 “SWPPP Participants” once a Contractor is selected by
the Owner/Operator.

Update the SWPPP each time there is a significant modification to the pollution prevention
measures or a change of the principal Contractor working on the project who may disturb site soil.

2.4 Contractor's Responsibilities

1.

Sign the SWPPP Contractor's Certification Form contained within Appendix C and forward to the
Owner’s/Operator’s Engineer for inclusion in the Site Log Book.

Identify at least one Trained Contractor that will be responsible for implementation of this SWPPP.
Ensure that at least one Trained Contractor is on site on a daily basis when soil disturbance activities
are being performed. The Trained Contractor shall inspect the erosion and sediment control
practices and pollution prevention measures being implemented within the active work area daily
to ensure that they are being maintained in effective operating conditions at all times. If deficiencies
are identified, the contractor shall begin implementing corrective actions within one business day
and shall complete the corrective actions in a reasonable time frame.

Provide the names and addresses of all subcontractors working on the project site. Require all
subcontractors who will be involved with construction activities that will result in soil disturbance
to identify at least one Trained Contractor that will be on site on a daily basis when soil disturbance
activities are being performed; and to sign a copy of the Subcontractor’s Certification Form
contained within Appendix C, then forward to the Owner’s/Operator’s Engineer for inclusion into
the Site Log Book. This information must be retained as part of the Site Log Book.

Maintain a Spill Prevention and Response Plan in accordance with requirements outlined in Section
5.4 of this SWPPP. This plan shall be provided to the Owner’s/Operator’s Engineer for inclusion in
the Site Log Book, prior to mobilization on-site.

Participate in a pre-construction meeting which shall include the City of Beacon representative,
Owner/Operator, Owner’s/Operator’s Engineer, and all subcontractors to discuss responsibilities as
they relate to the implementation of this SWPPP.

If Contractor plans on utilizing adjacent properties for material, waste, borrow, or equipment
storage areas, or if Contractor plans to engage in industrial activity other than construction (such as
operating asphalt and/or concrete plants) at the site, Contractor shall submit appropriate
documentation to the Owner’s/Operator’s Engineer so that the SWPPP can be modified accordingly.

Implement site stabilization, erosion and sediment control measures, and other requirements of
the SWPPP.

In accordance with the requirements in the most current version of the NYS Standards and
Specifications for Erosion and Sediment Control, conduct inspections of erosion and sediment
control measures installed at the site to ensure that they remain in effective operating condition at
all times. Prepare and retain written documentation of inspections as well as of all
repairs/maintenance activities performed. This information must be retained as part of the Site Log
Book.
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10.

11.

Begin implementing corrective actions within one (1) business day of receipt of notification by the
Qualified Inspector/Qualified Professional that deficiencies exist with the erosion and sediment
control measures employed at the site. Corrective actions shall be completed within a reasonable
time frame.

Maintain a record of the date(s) and location(s) that soil restoration is performed in accordance
with the accompanying plans and NYSDEC Division of Water’s publication “Deep-Ripping and
Decompaction,” dated April 2008. A copy of this is publication is provided in Appendix E. The record
that is to be maintained shall be a copy of the overall site grading plan delineating the area(s) and
date(s) that the soil was restored.

Upon completion of all construction at the site, the contractor responsible for overall SWPPP
Compliance shall sign the certification on their Contractor Certification Form indicating that: a.) all
temporary erosion and sediment control measures have been removed from the site, b.) the on-
site soils disturbed by construction activity have been restored in accordance with the SWPPP and
the NYSDEC Division of Water’s publication “Deep-Ripping and Decompaction,” and c.) all
permanent stormwater management practices required by the SWPPP have been installed in
accordance with the contract documents.

2.5 Qualified Inspector’s/Qualified Professional’s Responsibilities

Participate in a pre-construction meeting with the City of Beacon representative, Owner/Operator,
Contractor, and their subcontractors to discuss responsibilities as they relate to the implementation
of this SWPPP.

Conduct an initial assessment of the site prior to the commencement of construction and certify in
an inspection report that the appropriate erosion and sediment control measures described within
this SWPPP have been adequately installed and implemented to ensure overall preparedness of the
site.

Provide on-site inspections to determine compliance with the SWPPP. Site inspections shall occur
at an interval of at least once every seven calendar days or, if at times, this project involves the
disturbance of greater than five acres of soil at any one time, site inspections shall occur at an
interval of at least twice every seven calendar days, with the inspections separated by a minimum
of at least two full calendar days. A written inspection report shall be provided to the
Owner/Operator and general contractor within one business day of the completion of the
inspection, with any deficiencies identified. A sample inspection form is provided in Appendix D.

Prepare an inspection report subsequent to each and every inspection that shall include/address
the items listed in Part IV.C.4.a-k of GP-0-15-002. Sign all inspection reports and maintain on site
with the SWPPP.

Notify the owner/operator and appropriate contractor or subcontractor of any corrective actions
that need to be taken.

Prepare a construction Site Log Book to be used as a record of all inspection reports generated

throughout the duration of construction. Ensure that the construction Site Log Book is maintained
and kept up-to-date throughout the duration of construction.
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7.

10.

11.

Review the Contractor’'s SWPPP records on a periodic basis to ensure compliance with the
requirements for daily reports, soil restoration, inspections, and maintenance logs.

Based on the as-built survey and material testing certifications performed by others, perform
evaluations of the completed stormwater management practices to determine whether they were
constructed in accordance with this SWPPP.

Conduct a final site assessment and prepare a certification letter to the Owner/Operator indicating
that, upon review of the material testing and inspection reports prepared by the firm retained by
the Owner/Operator, review of the completed topographic survey, and evaluation of the completed
stormwater management facilities, the stormwater management facilities have been constructed
substantially in accordance with the contract documents and should function as designed.

Prepare the Notice of Termination (NOT). Sign the NOT Certifications VI (Final Stabilization) and VII
(Post-construction Stormwater Management Practices), and forward the NOT to the
Owner/Operator for signature on Certification VIII (Owner/Operator Certification).

Transfer the SWPPP documents, along with all NOI's, permit certificates, NOT's, construction Site
Log Book, and written records required by the General Permit to the Owner/Operator for archiving.
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2.6 SWPPP Participants

1. Owner’s/Operator’s Engineer: Chris Lapine, P.E. - Director

2. Owner/Operator:

3. Contractor’:

The Chazen Companies
21 Fox Street
Poughkeepsie, NY 12601
Phone: (845) 454-3980

CHAI Builderes

120 Route 59, Suite 201
Suffern, NY 10901
Phone: 917-6964402

Name and Title:

Company Name:

Mailing Address:

Phone:

Fax:

2 Contractor’s information to be entered once the Contractor has been selected.

Chazen Job Number: 81750.00
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3.0 SITE CHARACTERISTICS

3.1 Land Use and Topography

The project parcel is in the Fishkill Creek Development (FCD) zone. It was previously the site of a
Tuck Tape manufacturing facility. The facility was shuttered in the 1990’s and has remained vacant
since that time. In the late 2000’s, the crumbling warehouse buildings were raized. There has also
been an environmental cleanup at the site, which was monitored and approved by the NYSDEC.

Site elevations range from approximately 40 feet above mean sea level (MSL) to 120 feet MSL. The
project site is quite narrow, approximately 1900 feet in length from north to south and 100-300
feet in width from west to east. The western portion of the site runs along an MTA railroad
easement along Tioronda Avenue and is moderately sloped, with typical slopes of approximately
20-30%. The eastern portion of the site runs along the Fishkill Creek and is extremely sloped, with
slopes in the range of 20-80%. The central portion of the site is relatively flat, with average slopes
of 10-15%.

3.2 Soils and Groundwater

The United States Department of Agriculture (USDA) Soil Conservation Service (SCS) Soil Survey for
Dutchess County was reviewed and provided surficial soil conditions for the study area.

The soils within the overall watershed are of the Udorthents classification. They fall into hydrologic
soil groups A and D. According to the Soil Survey of Dutchess County, Udorthents typically range
from being very deep to shallow, somewhat excessively drained to moderately well drained. They
are found in disturbed areas and typically associated with areas that were subject to previous
earthwork operations.

In an effort to ascertain a better understanding of the hydrologic nature of the on-site soils, Chazen
observed deep tests at 11 locations at the site. We brought an excavator on site to investigate soil
conditions and determine limiting factors such as groundwater, bedrock, and existing utilities. See
Appendix K for the soil testing results. Our findings were consistent with the Soil Survey of
Dutchess County. Layers consisted of fill material from the previous use on site, and a variety of
clayey material.

Soil data as provided by the SCS is presented in Table 1.

Table 1: USDA Soil Data

D D
Map Symbol & Hydrologic Soil Permeability Erosion epth to Water epth to
Description Grou (inches/hour) Factor K Table Bedrock
i P (feet) (inches)
Ud - Udorthents A/D 0.06-20 0.37 >3.0 >60
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Upon review of the soil data presented in Table 1, the project site does not contain soils with a soil
slope phase of E or F.

The Soil Conservation Service defines the hydrologic soil groups as follows:

e Type A Soils: Soils having a high infiltration rate and low runoff potential when thoroughly wet.
These soils consist mainly of deep, well drained to excessively drained sands or gravelly sands. These
soils have a moderate rate of water transmission.

The soils map for the study area is presented in Appendix G, as Figure 2.

3.3 Watershed Designation

The project site is not located in a restricted watershed identified in Appendix C of GP-0-15-002.

3.4 Receiving Water Bodies

The nearest natural classified water body into which runoff from the project site will discharge is the Fishkill
Creek.

The Fishkill Creek is classified by NYSDEC as a Class C water course, and is not included in the Section 303(d)
list of impaired waters found in Appendix E of GP-0-15-002.

3.5 Aquifer Designation

The project site is not located over a US EPA designated Sole Source aquifer; nor is it located over a Primary
or Principal aquifer listed in the NYSDEC Technical and Operational Guidance Series (TOGS) 2.1.3 (1980).

3.6 Wetlands

A search on the NYSDEC Environmental Resource Mapper on June 5, 2019, and a review of GIS data,
determined that no regulated wetlands are located on or in the vicinity of the project site.

3.7 Flood Plains

According to the National Flood Insurance Program Flood Insurance Rate Map (FIRM), City of Beacon, New
York, Community Panel Number 36027C0576E, the project site lies within Flood Zone X, areas determined
to be outside 500-year floodplain.

3.8 Listed, Endangered, or Threatened Species

A search was performed on the NYSDEC Environmental Resource Mapper on June 5, 2019, and determined
that the project site does contain threatened or endangered species, or critical habitat. An endangered,
threatened, and rare species assessment, as prepared by Chazen, indicates that the
hardwood/floodplain forest habitat on site could potentially support two threatened or
endangered species, the Indiana Bat and the Bald Eagle. The proposed project will impact 0.6 acre
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of the upland hardwood forest habitat. The remaining 2.9 acres of upland riparian
forest/floodplain wetlands on the site will be left undisturbed.

The NYSDEC New York Natural Heritage Program Letter dated July 24, 2013 indicated the presence
of non-breeding bald eagle. By email dated August 8, 2013 from the NYSDEC, the Department
indicated that the non-breeding occurrence is associated with wintering eagles and known roosting
location, and that this roosting location is at the mouth of Fishkill Creek at the Hudson River at
Denning’s Point. This location is approximately 0.77 miles from the project site. According to the
NYSDEC, there is no record of a breeding nest site within one mile of the project, but this should
be reassessed annually until the project is constructed. The National Bald Eagle Management
Guidelines would also recommend that the project minimize disruptive activities and development
in the flight paths between nests, roost sites and important foraging areas; locate water dependent
facilities away from foraging areas, avoid boating near foraging areas, and protect and preserve
potential roost and nest sites by retaining, to the extent practicable, mature trees and old growth
stands within 0.5 miles of the water. In this case, the project does not propose any marina or
boating activities. The project will retain much of the wooded vegetation along Fishkill Creek. The
activities proposed on the site are less disruptive than previous on-site activities associated with
the Metro-North railroad. The project site will be reviewed annually for any nests until
construction is completed. The US Fish and Wildlife Service did not have any concerns regarding
possible use of the site by Bald Eagle. While the NYSDEC indicated that the closest occurrence of
Indiana bat is more than 2.5 miles away, the USFWS requested that the project limit tree clearing
to October 1 to March 31, minimize removal of large trees, use cut-off lighting, and not use
pesticides or herbicides in any stormwater basins.

The stormwater discharges from the project site will not adversely impact listed, endangered or
threatened species so long as the stormwater management practices have been constructed in
accordance with this SWPPP.

An Environmental Resource Map has been provided in Appendix G, as Figure 4.

3.9 Historic Places

A search on the New York State Cultural Resource Information System (CRIS) database, performed on June
5, 2019, revealed that the property is not located within an archeologically sensitive area, and is not located
on or immediately adjacent to a property listed or determined to be eligible for listing on the National or
State Registers of Historic Places. Additionally, the construction activity does not include the construction
of a new building within 50 feet 20-feet for 1-5 acres disturbance; 50-feet for 5-20 acres disturbance; 100-
feet for 20+ acres of disturbance of any structure more than 50 years old. A printout of the historic places
screening map is presented in Appendix G, as Figure 3.

3.10 Rainfall Data

Rainfall data utilized in the modeling and analysis was obtained from the Cornell University online Extreme
Precipitation in New York & New England website (http://precip.eas.cornell.edu/). Rainfall data specific to
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the portion of Dutchess County under consideration, for various 24-hour storm events, is presented in the
following Table:

Table 2: Rainfall Data

Storm Event | 24-Hour Rainfall
Return Period (inches)
1-year 2.80
10-year 5.20
100-year 7.81

These values were used to evaluate the pre- and post-development stormwater runoff characteristics.
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4.0 CONSTRUCTION SEQUENCE

This project has not received written approval from City of Beacon allowing the disturbance of more than
five acres of land at any one time. Therefore, if the Contractor’s construction sequence requires the
disturbance of more than five acres at any one time, written approval must be obtained from NYSDEC prior
to disturbing more than five acres at once.

Should the waiver request be denied, the contractor shall limit the area of disturbance to less than
five acres of disturbance at any given time. The Contractor shall prepare and submit to the
Owner’s/Operator’s Engineer a sequencing plan that identifies the progression of construction
through the site. This sequencing plan must be retained as part of the Site Log Book.

The “Erosion and Sediment Control Plan” and the “Erosion and Sediment Control Plan Prior to Construction”
in the accompanying drawings and waiver request identifies the major construction activities that are the
subject of this SWPPP. The order (or sequence) in which the major activities are expected to begin is
presented on the accompanying drawings, though each activity will not necessarily be completed before
the next begins. In addition, these activities could occur in a different order if necessary to maintain
adequate erosion and sediment control. If this is the case, the contractor shall notify the
Owner’s/Operator’s Engineer overseeing the implementation of the SWPPP.

The Contractor will be responsible for implementing the erosion and sediment control measures identified
on the plans. The Contractor may designate these tasks to certain subcontractors as they see fit, but the
ultimate responsibility for implementing these controls and ensuring their proper function remains with the
Contractor.

Refer to the accompanying plans for details and specifications regarding the construction sequencing
schedule.
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5.0 CONSTRUCTION-PHASE POLLUTION CONTROL

The SWPPP and accompanying plans identify the temporary and permanent erosion and sediment control
measures that have been incorporated into the design of this project. These measures will be implemented
during construction, to minimize soil erosion and control sediment transport off-site, and after construction,
to control the quality and quantity of stormwater runoff from the developed site.

Erosion control measures, designed to minimize soil loss, and sediment control measures, intended to retain
eroded soil and prevent it from reaching water bodies or adjoining properties, have been developed in
accordance with the following documents:

e NYSDEC SPDES General Permit for Stormwater Discharges From Construction Activity, Permit No.
GP-0-15-002 (effective January 29, 2015 through January 28, 2020)

e New York State Standards and Specifications for Erosion and Sediment Control, NYSDEC (November
2016)

The SWPPP and accompanying plans outline the construction scheduling for implementing the erosion and
sediment control measures. These documents include limitations on the duration of soil exposure, criteria
and specifications for placement and installation of the erosion and sediment control measures, a
maintenance schedule, and specifications for the implementation of erosion and sediment control practices
and procedures.

Temporary and permanent erosion and sediment control measures that shall be applied during construction
generally include:

1. Minimizing soil erosion and sedimentation by stabilization of disturbed areas and by removing
sediment from construction site discharges.

2. Preservation of existing vegetation to the greatest extent practical. Following the completion of
construction activities in any portion of the site, permanent vegetation shall be established on all
exposed soils.

3. Site preparation activities to minimize the area and duration of soil disruption.

4. Establishment of permanent traffic corridors to ensure that “routes of convenience” are avoided.

5.1 Temporary Erosion and Sediment Control Measures

The temporary erosion and sediment control measures described in the following sections are included as
part of the construction documents.

5.1.1 Stabilized Construction Access

Prior to construction, stabilized construction access(es) will be installed, per accompanying plans, to reduce

the tracking of sediment onto public roadways.

Construction traffic must enter and exit the site at the stabilized construction access(es). The intent is to
trap dust and mud that would otherwise be carried off-site by construction traffic.

The access(es) shall be maintained in a condition, which will control tracking of sediment onto public rights-
of-way or streets. When necessary, additional aggregate will be placed atop the filter fabric to assure the
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minimum thickness is maintained. All sediment and/or soil spilled, dropped, or washed onto public rights-
of-way must be removed immediately. Periodic inspection and needed maintenance shall be provided after
each substantial rainfall event.

512 Dust Control

Water trucks shall be used as needed during construction to reduce dust generated on-site. Dust control
must be provided by the Contractor(s) to a degree that is acceptable to the Owner, and in compliance with
the applicable local and state dust control requirements.

513 Temporary Soil Stockpile

Materials, such as topsoil, will be temporarily stockpiled (if necessary) on the site during the construction
process. Stockpiles shall be located in an area away from storm drainage, water bodies and/or courses, and
will be properly protected from erosion by a surrounding silt fence barrier.

514 Silt Fencing

Prior to the initiation of and during construction activities, a geotextile filter fabric (or silt fence) will be
established downgradient of all disturbed areas. These barriers may extend into non-impact areas to
provide adequate protection of adjacent lands.

Clearing and grubbing will be performed only as necessary for the installation of the sediment control
barrier. To facilitate effectiveness of the silt fencing, daily inspections and inspections immediately after
significant storm events will be performed by the Contractor(s). Maintenance of the fence will be performed
as needed.

5.1.5 Temporary Seeding

For areas undergoing clearing, grading, and disturbance as part of construction activities, where work has
temporarily ceased, temporary soil stabilization measures must be initiated by the end of the next business
day and completed within fourteen (14) days from the date the soil disturbance activity has temporarily
ceased.

5.1.6 Stone and Block Drop Inlet Protection

Concrete blocks surrounded by wire mesh and crushed stone will be placed around both existing catch
basins, and proposed catch basins once they have been installed, to prevent sediment from entering the
catch basins and storm sewer system. During construction, crushed stone shall be replaced as necessary to
ensure proper function.

517 Erosion Control Blanket

Erosion control blankets shall be installed in accordance with manufacturer’s requirements on all slopes
exceeding 3:1. Erosion control blankets provide temporary erosion protection, rapid vegetative
establishment, and long-term erosion resistance to shear stresses generated by high runoff flow velocities
associated with steep slopes.

5.1.8 Stone Check Dams

Stone check dams will be installed within drainage ditches to reduce the velocity of stormwater runoff,
promote settling of sediment, and reduce sediment transport off-site.
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Sediment accumulated behind the stone check dam will be removed as needed to maintain flow through
the stone check dam and prevent large flows from carrying sediment over or around the dam. Stones shall
be replaced as needed to maintain the design cross section of the structures.

5.1.9 Temporary Diversion Swales

Temporary diversion swales shall be used to divert off-site runoff around the construction site and divert
runoff from stabilized areas around disturbed areas.

5.1.10 Dewatering Operations

Dewatering will be used to intercept sediment-laden stormwater or pumped groundwater and allow it to
settle out of the pumped discharge prior to being discharged from the site. Water from dewatering
operations shall be treated to eliminate the discharge of sediment and other pollutants. Water resulting
from dewatering operations shall be directed to temporary sediment traps or dewatering devices.
Temporary sediment traps and dewatering bags will be provided, installed, and maintained at downgradient
locations to control sediment deposits to downstream surfaces.

5.2 Permanent Erosion and Sediment Control Measures

The permanent erosion and sediment control measures described in the following sections are included as
part of the construction documents.

521 Establishment of Permanent Vegetation

Disturbed areas that will be vegetated must be seeded in accordance with the contract documents. The
type of seed, mulch, and maintenance measures as described in the contract documents shall also be
followed.

Permanent soil stabilization measures must be initiated by the end of the next business day and completed
within fourteen (14) days from the date the soil disturbance activity has permanently ceased.

Final site stabilization is achieved when all soil-disturbing activities at the site have been completed and a
uniform, perennial vegetative cover with a density of 80 percent has been established or equivalent
stabilization measures (such as the use of mulches or geotextiles) have been employed on all unpaved areas
and areas not covered by permanent structures.

522 Rock Outlet Protection

Rock outlet protection shall be installed at the locations as indicated and detailed on the accompanying
plans. The installation of rock outlet protection will reduce the velocity and energy of water, such that the
flow will not erode downstream surfaces.

5.2.3 Permanent Turf Reinforcement

Permanent turf reinforcement mats (TRMs) provide long-term erosion protection and vegetation
establishment assistance while permanently reinforcing vegetation. TRMs shall be installed on
slopes/channels where specified. TRM’s provide two key advantages. First, their unique fiber shape and 3-
D pattern create a thick matrix of voids that trap seed, soil, and water in place for quicker, thicker vegetation
growth. Secondly, they provide additional reinforcement that doubles the vegetation’s natural erosion
protection abilities by remaining a permanent part of the application and anchoring mature plants to the
soil for superior, long-term erosion resistance.
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5.3 Other Pollutant Controls
Other necessary pollutant controls are listed below:

5.3.1 Solid and Liquid Waste Disposal

No solid or liquid waste materials, including building materials, shall be discharged from the site with
stormwater. All solid waste, including disposable materials incidental to any construction activities, must be
collected and placed in containers. The containers shall be emptied periodically by a licensed trash disposal
service and hauled away from the site.

Substances that have the potential for polluting surface and/or groundwater must be controlled by
whatever means necessary in order to ensure that they do not discharge from the site. As an example,
special care must be exercised during equipment fueling and servicing operations. If a spill occurs, it must
be contained and disposed of so that it will not flow from the site or enter groundwater, even if this requires
removal, treatment, and disposal of soil. In this regard, potentially polluting substances should be handled
in a manner consistent with the impact they represent.

53.2 Sanitary Facilities

Temporary sanitary facilities will be provided by the Contractor throughout the construction phase. They
must be utilized by all construction personnel and will be serviced by a licensed commercial Contractor.
These facilities must comply with state and local sanitary or septic system regulations.

5.3.3 Water Source

Non-stormwater components of site discharge must be clean water. Water used for construction, which
discharges from the site, must originate from a public water supply or private well approved by the Health
Department. Water used for construction that does not originate from an approved public supply must not
discharge from the site; such water can be retained in temporary ponds/sediment traps until it infiltrates
and/or evaporates.

5.4 Construction Housekeeping Practices
During the construction phase, the Contractor(s) will implement the following measures:

5.4.1 Material Stockpiles

Material resulting from clearing and grubbing operations that will be stockpiled on-site, must be adequately
protected with downgradient erosion and sediment controls.

5.4.2 Equipment Cleaning and Maintenance

The Contractor(s) will designate areas for equipment cleaning, maintenance, and repair. The Contractor(s)
and subcontractor(s) will utilize those areas. The areas will be protected by a temporary perimeter berm.

543 Detergents

The use of detergents for large-scale washing is prohibited (i.e., vehicles, buildings, pavement surfaces, etc.)
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5.4.4 Spill Prevention and Response

A Spill Prevention and Response Plan shall be developed for the site by the Contractor(s). The plan shall
detail the steps required in the event of an accidental spill and shall identify contact names and phone
numbers of people and agencies that must be notified.

The plan shall include Safety Data Sheets (SDS) for all materials to be stored on-site. All workers on-site will
be required to be trained on safe handling and spill prevention procedures for all materials used during
construction. Regular tailgate safety meetings shall be held and all workers that are expected on the site
during the week shall be required to attend.

5.4.5 Concrete Wash Areas

Concrete trucks will be allowed to wash out or discharge surplus concrete or drum wash water on the site,
but only in specifically designated diked and impervious washout areas, which have been prepared to
prevent contact between the concrete wash and stormwater. Waste generated from concrete wash water
shall not be allowed to flow into drainage ways, inlets, receiving waters, or highway right of ways, or any
location other than the designated concrete wash areas. Proper signage designating the “Concrete Wash
Areas” shall be placed near the facility. Concrete wash areas shall be located at minimum 100 linear feet
from drainage ways, inlets, and surface waters.

The hardened residue from the concrete wash areas will be disposed of in the same manner as other non-
hazardous construction waste materials. Maintenance of the wash area is to include removal of hardened
concrete. Facility shall have sufficient volume to contain all the concrete waste resulting from washout and
a minimum freeboard of 12 inches. Facility shall not be filled beyond 95% capacity and shall be cleaned out
once 75% full unless a new facility is constructed. The Contractor will be responsible for seeing that these
procedures are followed.

Sawcut Portland Cement Concrete (PCC) slurry shall not be allowed to enter drainage ways, inlets, and/or
surface waters. Sawcut residue should not be left on the surface of pavement or be allowed to flow over
and off pavement.

The Project may require the use of multiple concrete wash areas. All concrete wash areas will be located in
an area where the likelihood of the area contributing to stormwater discharges is negligible. If required,
additional BMPs must be implemented to prevent concrete wastes from contributing to stormwater
discharges.

5.4.6 Material Storage

Construction materials shall be stored in a dedicated staging area. The staging area shall be located in an
area that prevents negative impacts of construction materials on stormwater quality.

Chemicals, paints, solvents, fertilizers, and other toxic material must be stored in waterproof containers.
Except during application, the contents must be kept in trucks or within storage facilities. Runoff containing
such material must be collected, removed from the site, treated, and disposed of at an approved solid waste
or chemical disposal facility.
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6.0 STORMWATER MANAGEMENT PLANNING

Chapter 3 of the Design Manual outlines a six-step planning process for site planning and selection of
stormwater management practices that must be implemented for both new development and
redevelopment projects. This process is intended to develop a design that maintains pre-construction
hydrologic conditions through the application of environmentally sound development principles, as well as
treatment and control of runoff discharges from the site. The following sections outline the step-by-step
process and how it has been applied to this project.

The goals of this Stormwater Management Plan are to analyze the peak rate of runoff under pre- and post-
development conditions, to maintain the pre-development rate of runoff in order to minimize impacts to
adjacent or downstream properties, and to minimize the impact to the quality of runoff exiting the site.

The Design Manual provides both water quality and water quantity objectives to be met by projects
requiring a “Full SWPPP”. These objectives will be met by applying stormwater control practices to limit
peak runoff rates and improve the quality of runoff leaving the developed site.

6.1 STEP 1 —Site Planning

During the Site Planning process, the project site is evaluated for implementation of the green infrastructure
planning measures identified in Table 3.1 of the Design Manual, in order to preserve natural resources and
reduce impervious cover. Table A of Appendix K provides a description of each green infrastructure planning
measure, along with a project specific evaluation.

6.2 STEP 2 - Determine Water Quality Treatment Volume (WQv)

Stormwater runoff from impervious surfaces is recognized as a significant contributor of pollution that can
adversely affect the quality of receiving water bodies. Therefore, treatment of stormwater runoff is
important since most runoff related water quality contaminants are transported from land, particularly the
impervious surfaces, during the initial stages of storm events.

6.2.1 NYSDEC Requirements for New Development

The Design Manual requires that water quality treatment be provided for the initial flush of runoff from
every storm. The NYSDEC refers to the amount of runoff to be treated as the “Water Quality Volume” (WQv).
Section 4.2 of the Design Manual defines the Water Quality Volume as follows:

(PXRy XA)]

WwQv= ———=
12
Where: P = 90% Rainfall Event Number
R = 0.05 + 0.009 (1), minimum R,=0.2
I = Impervious Cover (Percent)
A = Contributing Area in Acres

This definition ensures that, all other things being equal, the Water Quality Volume will increase along with
the impervious cover percentage.

The Chazen Companies
Chazen Job Number: 81750.00 Issued: December 2019



Stormwater Pollution Prevention Plan
248 Tioronda Ave Page 22

6.2.2 NYSDEC Requirements for Redevelopment Projects
Chapter 9 of the Design Manual outlines alternative WQv treatment objectives for redevelopment projects.

According to Section 9.2.1.B.Il., redevelopment activities can achieve the water quality treatment objective
if 25% of the water quality volume associated with the disturbed, impervious area is captured and treated
by implementation of standard SMPs or reduced by application of RR techniques. In this case, 100% of any
new impervious area must be treated. This project will implement bioretention ponds and hydrodynamic
separators to meet the water quality objective.

The Water Quality Volume equation has been applied to the drainage area tributary to each of the
stormwater quality practices proposed for this project. The practices have been sized to accommodate the
Water Quality Volume, as per the performance criteria presented in Chapter 6 and/or Chapter 9 of the
Design Manual. Water quality volume calculations for each of the proposed practices are presented in Table
B of Appendix K.

6.3 STEP 3 — Apply Runoff Reduction Techniques and Standard SMPs with RRv Capacity to
Reduce Total WQv

Land use change and development in the watershed increases the volume of runoff. As such, reductions in
the amount of runoff from new development, accomplished through the implementation of a stormwater
management plan for the site, will play an important role in the success or failure of the watershed-wide
stormwater management plan. Runoff reduction techniques can be applied to manage, reduce, and treat
stormwater, while maintaining and restoring natural hydrology through infiltration, evapo-transpiration,
and the capture and reuse of stormwater. Volume reduction techniques by themselves typically are not
sufficient to provide adequate attenuation of stormwater runoff, but they can decrease the size of the peak
runoff rate reduction facilities.

6.3.1 NYSDEC Requirements for New Development

The Design Manual states that runoff reduction shall be achieved through infiltration, groundwater
recharge, reuse, recycle, and/or evaporation/evapotranspiration of 100-percent of the post-development
water quality volume to replicate pre-development hydrology. Runoff control techniques provide treatment
in a distributed manner before runoff reaches the collection system, by maintaining pre-construction
infiltration, peak runoff flow, discharge volume, as well as minimizing concentrated flow. This can be
accomplished by applying a combination of Runoff Reduction Techniques, standard Stormwater
Management Practices (SMPs) with RRv capacity, and good operation and maintenance.

6.3.2 NYSDEC Requirements for Redevelopment Projects

Section 3.2 of the Design Manual indicates, “Although encouraged, meeting the RRv criteria is not required
for redevelopment activities that meet the criteria in Chapter 9 of this manual.” This project involves the
reconstruction of existing impervious area on a site that has adequate space for controlling stormwater
runoff from the reconstructed area.

Although not required, bioretention ponds are proposed for this project and will provide both WQv and RRv
at the site.
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6.3.3 Methodology

In order to reduce the required WQy, a site-specific evaluation must be performed to determine the most
practical means of reducing runoff volume. The Design Manual strongly encourages implementation of a
combination of RR techniques and standard SMPs with RRv capacity. The following Table demonstrates a
summary of the RRv practices being applied, and both the water quality and runoff reduction volumes they
provide. The RR Technique(s) have been designed in accordance with Chapter 5 of the Design Manual. The
standard SMP(s) with RRv capacity have been designed in accordance with Chapter 6 of the Design
Manual. Refer to the contract drawings for practice dimensions, material specifications, and installation
details. Practice specific calculations are presented in Table E of Appendix K.

Table 3: Summary of RR Techniques and Standard SMPs with RRv Capacity

RR Technique NYSDEC Pretreatment Pretreatment waQv waQv RRv
or Standard . Volume Volume . . RRv .
. Design . i Required | Provided . Provided
SMP with RRv Variant Required Provided (% (CF) (CF) Capacity (CF)
Capacity (% of WQv) of WQV)
Bioretention 1 &
2
(with underdrain) F-5 25 100 5,781 6,012 40% 2,405
New
Development
Total WQv Provided (CF) 6,012
Total RRv Provided (CF) 2,405

6.3.4 Application of Standard Stormwater Management Practices (SMPs) with RRv Capacity

The standard SMPs with RRv capacity, described in the following section, have been incorporated into the
stormwater management plan for this project. Design calculations for each measure have been included in
Table E of Appendix K.

6.3.4.1 Bioretention (F-5)

Bioretention filters are shallow landscaped depressions commonly located in parking lot islands or within
small pockets in residential areas that receive stormwater runoff. Stormwater flows into the bioretention
area, ponds on the surface, and is gradually infiltrated into the soil bed. Pollutants are removed by a number
of processes, such as adsorption, filtration, volatilization, ion exchange, and decomposition. Filtered runoff
can either be allowed to infiltrate into the surrounding soil, functioning as an infiltration basin or rainwater
garden or collected by an under drain system and discharged to the storm sewer system or directly to
receiving waters, functioning like a surface sand filter. Runoff from larger storms is generally diverted past
the bioretention area to the stormwater collection and conveyance system.

The Bioretention filters (F-5) were designed according to the criteria set forth in Section 6.4 “Stormwater
Filtering Systems” of the Design Manual.
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6.3.5 RRv Performance Summary

According to Section 3.6 of the Design Manual, “If the RRv calculated in this step is greater than or equal to
the WQy calculated in Step 2, the designer has met the RRv requirement and may proceed to Step 6.” A
summary of the RRv provided is presented in the following table:

Table 4: Summary of RRv Provided

RRv Required = WQv Required (CF) | RRv Provided (CF) | % RRv Provided

13,859 2,405 16%

As indicated in the above table, the RRv provided is greater than the RRv required for the project site. As
such, the design can proceed to Step 6.

6.4 STEP 4 — Determine the Minimum RRv Required

As previously discussed, meeting the RRv criteria is not required for redevelopment activities that meet
the criteria in Chapter 9 of the Design Manual.

6.5 STEP 5 — Apply Standard Stormwater Management Practices to Address Remaining Water
Quality Volume

If the entire Water Quality Volume is not reduced through implementation of RR techniques and standard
SMPs with RRv capacity, then the design must achieve the remaining WQv through the standard SMPs listed
in Table 3.3 of the Design Manual.

Table 5: Summary of WQv Provided

Step 3 Step 5
WQv Reduction by RR Reduced WQy to be
Techniques & Standard Treated by Standard
SMPs w/ RRv Capacity (CF) SMPs (CF)

13,859 6,012 7,487

Step 2
WQv Required (CF)

Based upon the results listed in Tables 5, 100% of the required RRv and WQv have not been met through
implementation of RR techniques and standard SMPs with RRv capacity. As such, the stormwater quality
control systems (without RRv capacity) described in the following sections, have been incorporated into the
stormwater management plan for this project, to meet the WQv objective.

6.5.1 Hydrodynamic Separators

Hydrodynamic separators accelerate the separation of floating and settling pollutants from stormwater
through the use of a vortex. These pre-fabricated devices come in the form of an underground manhole or
vault. The devices have no moving parts and are typically fabricated from concrete and marine grade
aluminum.

During operation, stormwater runoff enters the unit tangentially to promote a gentle swirling motion in a
treatment chamber. As stormwater circles within the chamber, settable solids fall into a sump and are
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retained. Buoyant debris, oil, and grease rise to the surface and are separated from the water as it flows
under a baffle wall. Finally, treated water exits the treatment chamber through a flow control orifice located
behind the baffle wall.

During low-flow conditions all runoff is diverted into the treatment chamber by a flow partition. At higher
flow rates, a portion of the runoff spills over the flow partition and is diverted around the treatment
chamber to prevent re-suspension and washout of previously trapped pollutants. Water that spills over the
partition flows into a head equalization chamber above the treatment chamber outlet. As the head
equalization chamber fills, the head differential driving flow through the treatment chamber collapses. The
result is that flow rates in the treatment chamber remain relatively constant even as total flow rates increase
substantially. This configuration further reduces the potential for re-suspension or washout.

According to Chapter 9 of the Design Manual, hydrodynamic separators of the type proposed for this project

have been approved for use as a pretreatment system in new and redevelopment projects or as a primary
treatment system on redevelopment projects.

STEP 6 - Table 6: Summary of WQ, Practices

. Calculated Treatment Volume Treatment Volume
X NYSDEC Design . .
SWM Practice ID Variant WwQv Required Provided
(CF) (% of WQu) (CF)
Hydrodynamic HYDRO 3,494 75 3,494 (100%)
Separator 2
Hydrodynamic HYDRO 2,719 75 2,719 (100%)
Separator 3
Hydrodynamic HYDRO 3,159 75 3,159 (100%)
Separator 5
Total Treatment from Hydrodynamic Separators 9,372

6.6 Apply Volume and Peak Rate Control

This report presents the pre-development and post-development features and conditions associated with
the rate of surface water runoff within the study area. For both cases, the drainage patterns, drainage
structures, soil types, and ground cover types are considered in this study.

6.6.1 NYSDEC Requirements for New Development
Chapter 4 of the Design Manual requires that projects meet three separate stormwater quantity criteria:
1. The Channel Protection (CPv) requirement is designed to protect stream channels from erosion.
This is accomplished by providing 24 hours of extended detention for the 1-year, 24-hour storm

event. The Manual defines the CPv detention time as the center of mass detention time through
each stormwater management practice.
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2. The Overbank Flood Control (Qp) requirement is designed to prevent an increase in the frequency
and magnitude of flow events that exceed the bank-full capacity of a channel, and therefore must
spill over into the floodplain. This is accomplished by providing detention storage to ensure that, at
each design point, the post-development 10-year 24-hour peak discharge rate does not exceed the
corresponding pre-development rate.

3. The Extreme Flood Control (Qf) requirement is designed to prevent the increased risk of flood
damage from large storm events, to maintain the boundaries of the pre-development 100-year
floodplain, and to protect the physical integrity of stormwater management practices. This is
accomplished by providing detention storage to ensure that, at each design point, the post-
development 100-year 24-hour peak discharge rate does not exceed the corresponding pre-
development rate.

Downstream analysis has been prepared for the project. Therefore, as described in Chapter 4 of the Design
Manual, the stormwater quantity criteria described above do not apply to this project. However, a
hydrologic and hydraulic analysis of the post-development project site has been performed in order to
evaluate the performance of the proposed stormwater collection system.

6.6.2 Methodology

In order to demonstrate that the NYSDEC detention requirements are being met, the Design Manual
requires that a hydrologic and hydraulic analysis of the pre- and post-development conditions be performed
using the Natural Resources Conservation Service Technical Release 20 (TR-20) and Technical Release 55
(TR-55) methodologies. HydroCAD, developed by HydroCAD Software Solutions LLC of Tamworth, New
Hampshire, is a Computer-Aided-Design (CAD) program for analyzing the hydrologic and hydraulic
characteristics of a given watershed and associated stormwater management facilities. HydroCAD uses the
TR-20 algorithms and TR-55 methods to create and route runoff hydrographs.

HydroCAD has the capability of computing hydrographs (which represent discharge rates characteristic of
specified watershed conditions, precipitation, and geologic factors) combining hydrographs and routing
flows though pipes, streams and ponds. HydroCAD can also calculate the center of mass detention time for
various hydraulic features. Documentation for HydroCAD can be found on their website:
http://www.hydrocad.net/.

For this analysis, the watershed and drainage system was broken down into a network consisting of two
types of components as described below:

1. Subcatchment: A relatively homogeneous area of land, which produces a volume and rate of runoff
unique to that area.

2. Pond: Natural or man-made impoundment, which temporarily stores stormwater runoff and
empties in a manner determined by its geometry and the hydraulic structure located at its outlets.

Subcatchments and ponds are represented by hexagons and squares, respectively, on the watershed
routing diagrams provided with the computations included in Appendix | and Appendix J.

The analysis of hydrologic and hydraulic conditions and proposed stormwater management facilities,
servicing the study area, was performed by dividing the tributary watershed into relatively homogeneous
subcatchments. The separation of the watershed into subcatchments was dictated by watershed conditions,
methods of collection, conveyance, and points of discharge. Watershed characteristics for each
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subcatchment were then assessed from United States Geological Service (USGS) 7.5-minute topographic
maps, aerial photographs, a topographical survey, soil surveys, site investigations, and land use maps.

Proposed stormwater management facilities were designed and evaluated in accordance with the Design
Manual and local regulatory requirements. The hydrologic and hydraulic analysis considered the SCS, Type

111 24-hour storm events identified in Table 8.

Table 7: Design Events

Facility 24-hour Storm Event
Storm Sewer 10-year
1-year
Detention Basin (pond) 10-year
100-year
Flood Conditions 100-year
6.6.3 Description of Design Points

The study area consists of an overall watershed that encompasses approximately 11.9 acres and contains
the 5.93 acre project site. The overall watershed was broken down into smaller watersheds, or
subcatchments, to allow for analysis of runoff conditions at several locations throughout the study area.
Each of these locations was defined as a Design Point (DP) in order to compare the effects resulting from
stormwater management facilities proposed as part of the project. Descriptions of each of the selected
design points are provided below.

e Design Point 1: Off-site discharge to the Fishkill Creek downstream. Runoff enters the Fishkill Creek
on the West side of the Creek and flows down to the Design Point.

6.6.4 Pre-development Watershed Conditions

The pre-development project site is covered predominantly by a combination of grass/woods and
impervious surfaces. Analysis of pre-development conditions considered existing drainage patterns, soil
types, ground cover, and topography. The Pre-Development Watershed Delineation Map has been provided
in Appendix G, as Figure 4.

The results of the computer modeling used to analyze the overall watershed under pre-development
conditions are presented in Appendix I. A summary of the pre-development watershed runoff rates at each
design point is presented in Table 9.

6.6.5 Post-development Watershed Conditions

The post-development project site is covered predominantly by grass and impervious surfaces. The analysis
of post-development conditions considered existing drainage patterns, soil types, ground cover to remain,
planned site development, site grading and, stormwater management facilities proposed as part of site
improvements. The Post-Development Watershed Delineation Map has been provided in Appendix G, as
Figure 5.
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The results of the computer modeling used to analyze the overall watershed under post-development
conditions are presented in Appendix J. Asummary of the post-development watershed runoff rates at each
design point is presented in Table 9.

There are numerous locations and methods for providing controls of off-site discharge of stormwater from
the project site. Each has been designed to provide the above quantity controls by attenuating stormwater
runoff and releasing runoff to off-site locations at a rate equal to or less than that which existed prior to
development of the site. Each device is detailed on the accompanying plans.

6.6.6 Performance Summary

A comparison of the pre- and post-development watershed conditions was performed for the design point
and storm events evaluated herein. For the design point and design storms, this comparison demonstrates
that the peak rate of runoff will not be increased. Therefore, the project will not have a significant adverse
impact on the adjacent or downstream properties or receiving water courses.

The results of the computer modeling used to analyze the pre- and post-development watersheds are
presented in Appendix | and Appendix J, respectively. The following Table summarizes the results of this
analysis.

6.6.7 Downstream Analysis

The hydrologic evaluation and subsequent stormwater management design for this project
evaluates the impact of site runoff on the peak flows of the Fishkill Creek. The design intent is to
manage the peak rate of run-off during post-development conditions from the site in a manner
that does not increase the peak flow rate or flood elevations of the Fishkill Creek. The point of
interest for this project is where the Fishkill Creek crosses the eastern property line.

Information from the Flood Insurance Study (FIS) prepared for the Fishkill Creek was used to
generate runoff hydrographs for the off-site, upstream watershed and the site watershed. The
hydrographs were then reviewed to compare the timing of the off-site peak rate of runoff with the
timing of the site watershed. A study location in the FIS was within or adjacent to the project site.
Please see the FIS attached in Appendix L.

The FIS used various hydrologic analyses to establish the peak discharge frequency relationships
for floods at locations along the creek. These methods included statistical analysis of stream gaging
stations using several methods based on the available data, methods to regional frequency studies
prepared by ACOE and methodologies developed by the Soil Conservation Service.

Subcatchment ES1 is made up of approximately 122,300-acres (+/-) of off-site and on-site drainage
area, which encompasses the Fishkill Creek watershed northeast of the proposed site. This
watershed drainage area generally consists of woods with light underbrush, meadows, residential,
and impervious surfaces. Runoff from this subcatchment travels overland and is ultimately
conveyed to the Fishkill Creek.
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The computer model used to evaluate this project uses SCS methods TR-55 and TR-20 and
generates hydrographs to compare the timing and flow rates from watersheds. Information from
the FIS was incorporated into the model to provide a reasonable analysis of the site and upstream
watershed runoff characteristics.

The results of the computer modeling used to analyze the pre- and post-development watersheds

are presented in Appendix | and Appendix J, respectively. Table 5 summarizes the results of this
analysis:

Table 8: Summary of Pre- and Post-Development Peak Discharge Rates

Pre- vs. Post-Development Discharge Rate (cfs)

Design Point 1-year 24-hour storm event | 10-year 24-hour storm event | 100-year 24-hour storm event

(DP) Pre Post Pre Post Pre Post

1 1,349.72 1,349.72 6,047.51 6,047.51 12,834.86 12,834.86

As the table above shows, the proposed redevelopment project will not increase the post development
peak discharge rates within the Fishkill Creek, during the 10-year or 100-year storm event by 5% or more.
In fact, the table indicates that the proposed redevelopment project will not increase the post development
peak discharge rates at all. This is most likely a result of the peak discharge from upstream areas being at a
delay as compared to onsite conditions. Additionally, based on the hydrologic study, it is not anticipated
that downstream structures will be adversely impacted by the redevelopment.
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7.0 INSPECTIONS, MAINTENANCE, AND REPORTING

7.1 Inspection and Maintenance Requirements
7.1.1 Pre-Construction Inspection and Certification

Prior to the commencement of construction, the Qualified Inspector/Qualified Professional shall conduct
an assessment of the site and certify that the appropriate erosion and sediment control measures have
been adequately installed and implemented. The Contractor shall contact the Qualified Inspector/Qualified
Professional once the erosion and sediment control measures have been installed.

7.1.2 Construction Phase Inspections and Maintenance

A Qualified Inspector/Qualified Professional, as defined in Appendix A of the General Permit GP-0-15-002,
shall conduct regular site inspections between the time this SWPPP is implemented and final site
stabilization. Site inspections shall occur at an interval of at least once every seven (7) calendar days.

The purpose of site inspections is to assess performance of pollutant controls. Based on these inspections,
the Qualified Inspector/Qualified Professional will decide whether it is necessary to modify this SWPPP, add
or relocate sediment barriers, or whatever else may be needed in order to prevent pollutants from leaving
the site via stormwater runoff. The general contractor has the duty to cause pollutant control measures to
be repaired, modified, maintained, supplemented, or whatever else is necessary in order to achieve
effective pollutant control.

Examples of particular items to evaluate during site inspections are listed below. This list is not intended to
be comprehensive. During each inspection the inspector must evaluate overall pollutant control system
performance as well as particular details of individual system components. Additional factors should be
considered as appropriate to the circumstances.

1. Locations where vehicles enter and exit the site must be inspected for evidence of off-site sediment
tracking. A stabilized construction entrance will be constructed where vehicles enter and exit. This
entrance will be maintained or supplemented as necessary to prevent sediment from leaving the
site on vehicles.

2. Sediment barriers must be inspected and, if necessary, they must be enlarged or cleaned in order
to provide additional capacity. All material from behind sediment barriers will be stockpiled on the
up slope side. Additional sediment barriers must be constructed as needed.

3. Inspections will evaluate disturbed areas and areas used for storing materials that are exposed to
rainfall for evidence of, or the potential for, pollutants entering the drainage system. If necessary,
the materials must be covered or original covers must be repaired or supplemented. Also,
protective berms must be constructed, if needed, in order to contain runoff from material storage
areas.

4. Grassed areas will be inspected to confirm that a healthy stand of grass is maintained. The site has
achieved final stabilization once all areas are covered with building foundation or pavement, or have
a stand of grass with at least 80 percent density. The density of 80 percent or greater must be
maintained to be considered as stabilized. Areas must be watered, fertilized, and reseeded as
needed to achieve this goal.
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5. Alldischarge points must be inspected to determine whether erosion control measures are effective
in preventing significant impacts to receiving waters.

The inspection reports must be completed entirely and additional remarks should be included if needed to
fully describe a situation. An important aspect of the inspection report is the description of additional
measures that need to be taken to enhance plan effectiveness. The inspection report must identify whether
the site was in compliance with the SWPPP at the time of inspection and specifically identify all incidents of
non-compliance.

Within one (1) business day of the completion of an inspection, the Qualified Inspector/Qualified
Professional shall notify the Owner/Operator and appropriate contractor or subcontractor of any corrective
actions that need to be taken. The contractor or subcontractor shall begin implementing the corrective
actions within one (1) business day of the notification and shall complete the corrective actions in a
reasonable time frame.

In addition to the inspections performed by the Qualified Inspector/Qualified Professional, the Contractor
shall perform routine inspections that include a visual check of all erosion and sediment control measures.
All inspections and maintenance shall be performed in accordance with the inspection and maintenance
schedule provided on the accompanying plans. Sediment removed from erosion and sediment control
measures will be exported from the site, stockpiled for later use, or used immediately for general non-
structural fill.

It is the responsibility of the general contractor to assure the adequacy of site pollutant discharge controls.
Actual physical site conditions or contractor practices could make it necessary to install more structural
controls than are shown on the accompanying plans. (For example, localized concentrations of runoff could
make it necessary to install additional sediment barriers, sediment traps, etc.) Assessing the need for
additional controls and implementing them or adjusting existing controls will be a continuing aspect of this
SWPPP until the site achieves final stabilization.

7.1.3 Temporary Suspension of Construction Activities

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 frequency of
Qualified Inspector/Qualified Professional inspections can be reduced to once every 30 calendar days. Prior
to reducing the frequency of inspections, the Owner/Operator shall notify the NYSDEC Region 3 stormwater
contact person and the City of Beacon in writing.

7.1.4 Partial Project Completion

For construction sites where soil disturbance activities have been shut down with partial project completion,
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 inspections by the Qualified
Inspector/Qualified Professional can stop. Prior to the shutdown, the Owner/Operator shall notify the
NYSDEC Region 3 stormwater contact person and the City of Beacon in writing.

If soil disturbance activities have not resumed within two years from the date of shutdown, a Notice of
Termination (NOT) shall be properly completed and submitted to the NYSDEC.
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7.1.5 Post-Construction Inspections and Maintenance

Inspections and maintenance of final stabilization measures and post-construction stormwater
management practices shall be performed in accordance with Appendix F, once all disturbed areas are
stabilized and all stormwater management systems are in place and operable.

7.2 Reporting Requirements
7.2.1 Inspection and Maintenance Reports

Inspection/maintenance reports shall be prepared prior to and during construction in accordance with the
schedule outlined herein and in the SPDES General Permit GP-0-15-002 Part IV.C. The reports shall be
prepared to identify and document the maintenance of the erosion and sediment control measures. A
sample inspection form is provided in Appendix D.

Specifically, each inspection shall record the following information:
1. Date and time of inspection.
2. Name and title of person(s) performing inspection.

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

4. Adescription 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.

5. 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 water body.

6. Identification of all erosion and sediment control practices and pollution prevention measures that
need repair or maintenance.

7. ldentification of all erosion and sediment control practices and pollution prevention measures that
were not installed properly or are not functioning as designed and need to be reinstalled or
replaced.

8. Description and sketch of areas with active soil disturbance activity, areas that have been disturbed
but are inactive at the time of the inspection, and areas that have been stabilized (temporary and/or
final) since the last inspection.

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

11. Identification and status of all corrective actions that were required by previous inspection.

12. Color photographs, with date stamp, that clearly show the condition of all practices that have been
identified as needing corrective actions. The Qualified Inspector/Qualified Professional 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/Qualified
Professional 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/Qualified
Professional shall attach the 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.

All inspection reports shall be signed by the Qualified Inspector/Qualified Professional. Pursuant to Part
II.C.2 of GP-0-15-002, the inspection reports shall be maintained on site with the SWPPP.

7.2.2 Site Log Book

The Owner/Operator shall retain a copy of the SWPPP required by GP-0-15-002 at the construction site from
the date of initiation of construction activities to the date of final stabilization.

During construction, the Owner’s/Operator’s Engineer shall maintain a record of all SWPPP inspection
reports at the site in the Site Log Book. The Site Log Book shall be maintained on-site and made available to
the permitting authority, if necessary.

7.2.3 Post Construction Records and Archiving

Following construction, the Owner/Operator shall retain copies of the SWPPP, the complete construction
Site Log Book, and records of all data used to complete the NOI to be covered by this permit, for a period of
at least five years from the date that the site is finally stabilized. This period may be extended by the NYSDEC,
at its sole discretion, at any time upon written notification.

Records shall be maintained of all post construction inspections and maintenance work performed in
accordance with the requirements outlined in Appendix F.
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| 0644089821 I

NOTI CE OF | NTENT

New York State Department of Environmental Conservation

‘ Division of Water
o 625 Broadway, 4th Floor NYR | | | | |

Albany, New York 12233-3505 (for DEC use only)
Stormnat er Di scharges Associated with Construction Activity Under State

Pol | utant Di scharge Elim nation System (SPDES) General Permt # GP-0-15-002
Al'l sections rmust be conpleted unl ess otherwi se noted. Failure to conplete all itens may
result in this formbeing returned to you, thereby del ayi ng your coverage under this
CGeneral Permit. Applicants nust read and understand the conditions of the permt and
prepare a Stormvater Pollution Prevention Plan prior to subnmitting this NO. Applicants
are responsible for identifying and obtaining other DEC pernmits that may be required.

- | MPORTANT-
RETURN THI S FORM TO THE ADDRESS ABOVE

ONNER/ OPERATOR MUST SI GN FORV

/ Owner/ Qperator I nformation \

Owner / Oper at or (Conpany Name/ Private Oaner Name/ Muni ci pal ity Nane)

CHAI| Bluji || |[d|e|r|s

Owner/ Oper at or Cont act Person Last Name (NOT CONSULTANT)
Kla|h|n

Owner/ Oper at or Cont act Person First Name

Bleirirly

Owner/ Operat or Mailing Address

120 |Rjojujt |e| |5]9, Siuji tje| (2|01
Cty

S Uf|f lejr|n

State Zip

NY 109/01-/4/9/08

Phone (Oaner/ QOper at or) Fax (Oaner/ Qper at or)

9/1|7 -16/9/6|-4/4|0|2 - -

Emai | ( Omner/ Qper at or
blelr|r|ly|@c hali |bjuji |l |[dejr s|.|c|lojm

- N

FED TAX I D

(not required for individuals)

| Page 1 of 14 |




| 6401089828 I
f Project Site Information \

Project/Site Nane
2/4/8 |T|i |ojrjondja| |Alvie| Alplajr|t men|t|s

Street Address (NOT P. O. BOX)

Si de of Street
ONorth O South @ East O West

City/ Town/ Vi | | age (THAT | SSUES BUI LDI NG PERM T)
Ciitly| |olf Blelalc|o|n

State Zip Count y DEC Regi on
N|Y| [1]2]5/0/8]-][4]0]2]2] [Dlult [c|h]els]s E’

Nane of Nearest Cross Street
Kinlelviell |s Alv|e

Di stance to Nearest Cross Street (Feet) Project In Relation to Cross Street
1(0/0 ® North O South O East O West
Tax Map Nunbers Tax Map Nunbers

Sect i1 on- Bl ock- Par cel

Z /

1. Provide the Geographic Coordinates for the project site in NYTM Units. To do this you
nmust go to the NYSDEC Stormmater Interactive Map on the DEC website at:

www. dec. ny. gov/ i msmaps/ st or mvat er/ vi ewer . ht m

Zoominto your Project Location such that you can accurately click on the centroid of
your site. Once you have | ocated your project site, go to the tool boxes on the top and

choose "i"(identify). Then click on the center of your site and a new w ndow cont ai ni ng
the X, Y coordinates in UTMw || pop up. Transcribe these coordinates into the boxes
bel ow. For problens with the interactive map use the help function.
X Coordi nates (Easting) Y Coordi nates (Northing)
5/8/6|1,00 415194101

2. What is the nature of this construction project?

O New Construction

® Redevel opnment with increase in inpervious area

O Redevel opment with no increase in inpervious area

| Page 2 of 14 I




| 4107089829

3. Sel ect the predom nant

SELECT ONLY ONE CHAO CE FOR EACH

Pr e- Devel opnent
Exi sting Land Use

Post - Devel oprent
Future Land Use

l and use for both pre and post devel opment conditi ons.

—

O FOREST O SINGLE FAM LY HOME Nunmber of Lots
O PASTURE/ OPEN LAND O SINGLE FAM LY SUBDI VI SI ON
O CULTI VATED LAND O TOAN HOVE RESI DENTI AL
O SINGLE FAM LY HOME O MULTI FAM LY RESI DENTI AL
O SINGLE FAM LY SUBDI VI SI ON O I NSTI TUTI ONAL/ SCHOOL
O TOAN HOVE RESI DENTI AL O | NDUSTRI AL
O MULTI FAM LY RESI DENTI AL O COMVERCI AL
O I NSTI TUTI ONAL/ SCHOCL O MUNI Cl PAL
O | NDUSTRI AL O ROAD/ HI GHWAY
O COMVERCI AL O RECREATI ONAL/ SPORTS FI ELD
O ROADY HI GMAY O BI KE PATH TRAI L
O RECREATI ONAL/ SPORTS FI ELD O LI NEAR UTILITY (water, sewer, gas, etc.)
O BI KE PATH TRAI L O PARKI NG LOT
O LI NEAR UTI LI TY O CLEARI NG GRADI NG ONLY
O PARKI NG LOT O DEMOLI TI ON, NO REDEVELOPMENT
@ OTHER O VELL DRILLING ACTIVITY *(G 1, Gas, etc.)
Viaclant Plar|c el ® OTHER
Mii |x|e|d| |u|s|e
*Note: for gas well drilling, non-high volume hydraulic fractured wells only
e : A
4. In accordance with the |arger comon pl an of devel opnent or sal e,

enter the total

project site area;

the total

area to be di sturbed;

exi sting inpervious area to be disturbed (for redevel opnent

activities);
di sturbed area.

and the future inpervious area constructed within the
(Round to the nearest tenth of an acre.)

Fut ure | npervi ous

Total Site Total Area To Exi sting | nmpervi ous Area Wthin
Ar ea Be Di st ur bed Area To Be Disturbed Di sturbed Area
9] 2] s 0] 2[5 7]
5. Do you plan to disturb nore than 5 acres of soil at any one tine? OYes ®@No
6. Indicate the percentage of each Hydrologic Soil G oup(HSG at the site.
A B C D
1/0/0 o 0 o 0o 0 o
7. Is this a phased project? OVYes ® No
Start Date End Date
8. Enter the planned start and end
dates of the disturbance / / = / /

activities.

Page 3 of 14



| 8600089821 I

ﬁ Identify the nearest surface waterbody(ies) to which construction site runoff will \
di schar ge.

Nanme

Fli [sihikii |l |l Crelek

9a. Type of waterbody identified in Question 97

OWetland / State Jurisdiction On Site (Answer 9b)
OWetland / State Jurisdiction Of Site

OWetland / Federal Jurisdiction On Site (Answer 9b)
O Wetland / Federal Jurisdiction Of Site

O Stream/ Creek On Site

® Stream/ Creek Of Site

ORver On Site

) _ 9b. How was the wetl and identified?
ORver Of Site
OLake On Site @Regu' at Ory th
O Lake Of Site O Del i neat ed by Consul t ant
O O her Type On Site O Delineated by Army Corps of Engi neers
O O her Type Of Site O O her (identify)
10. Has the surface waterbody(ies) in question 9 been identified as a OVYes @ No

303(d) segnent in Appendix E of GP-0-15-0027?

11. Is this project located in one of the Watersheds identified in
Appendi x C of GP-0-15-002? OYes ®No
12. Is the project located in one of the watershed
areas associated with AA and AA-S classified OYes @No
wat er s?

If no, skip question 13.

13. Does this construction activity disturb land with no
exi sting inpervious cover and where the Soil Sl ope Phase is OYes O No
identified as an E or F on the USDA Soil Survey?
If Yes, what is the acreage to be disturbed?

.|

14. W1l the project disturb soils within a State
regul ated wetl and or the protected 100 foot adjacent OYes @No
area?

| Page 4 of 14 I




| 6403089820

—

15. Does the site runoff enter a separate storm sewer
system (i ncl udi ng roadsi de drai ns, swales, ditches, OYes ®@No O Unknown
culverts, etc)?

16. What is the nane of the nunicipality/entity that owns the separate storm sewer
syst enf?

N

17.

Does any runoff fromthe site enter a sewer classified
as a Conbi ned Sewer?

OYes ®@No O Unknown

18.

W1l future use of this site be an agricultural property as
defined by the NYS Agriculture and Markets Law?

O Yes

® No

19.

Is this property owned by a state authority, state agency,
federal governnent or |ocal governnent?

O Yes

® No

20.

Is this a renedi ati on project being done under a Depart nent
approved work plan? (i.e. CERCLA, RCRA, Voluntary C eanup
Agreenent, etc.)

O Yes

® No

21.

Has the required Erosion and Sedi nent Control component of the
SWPPP been devel oped in confornmance with the current NYS

St andards and Specifications for Erosion and Sedi nent Contr ol
(aka Bl ue Book) ?

® Yes

O No

22.

Does this construction activity require the devel opnent of a
SWPPP t hat includes the post-construction stornmnater managenent
practice conponent (i.e. Runoff Reduction, Water Quality and
Quantity Control practices/techni ques)?

If No, skip questions 23 and 27-39

® Yes

O No

23.

Has the post-construction stornmwater managenent practice conponent
of the SWPPP been devel oped in conformance with the current NYS
St or nwat er Managenent Desi gn Manual ?

® Yes

O No

Page 5 of 14



| 0251089825

—

ﬂ4. The Stormaater Pollution Prevention Plan (SWPPP) was prepared by:

® Pr of essi onal Engi neer (P.E.)

O Soi | and Water Conservation District (SWD)

O Regi stered Landscape Architect (R L.A)

OCertified Professional in Erosion and Sedi nent Control (CPESC)
O Omner / Oper at or

O O her

n

SWPPP Pr epar er
Chhirji|s|t|o|p/hle]r Pl. Llajp/i nje

Cont act Nanme (Last, Space, First)

State Zip

N|Y 112/6/0/1|-147 24

Phone Fax

845/ -/1454/-/3/9/8|0 - -
Emai |

SWPPP Preparer Certification

| hereby certify that the Stormmater Pollution Prevention Plan (SWPP) for
this project has been prepared in accordance with the terns and conditions of
the GP-0-15-002. Furthernmore, | understand that certifying false, incorrect
or inaccurate information is a violation of this permt and the [ aws of the

State of New York and could subject ne to crimnal, civil and/or
adm ni strative proceedi ngs.

First Nane M
Chirji |sit |ojp/hle]|r E

Last Nanme
Llajpli \nje

Si gnat ure

Dat e

| Page 6 of 14
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25. Has a construction sequence schedul e for the planned nanagenent
practices been prepared? OYes ONo
26. Sel ect all of the erosion and sedinent control practices that will be
enpl oyed on the project site:
Tenporary Structural Veget ati ve Measures
O Check Dans O Brush Matting
O Construction Road Stabilization O Dune Stabilization
® Dust Control O Grassed Wt erway
O Earth Di ke O Mul chi ng
O Level Spreader O Protecting Vegetation
O Perimeter Dike/ Swal e O Recreation Area | nprovenent
O Pipe Slope Drain ® Seedi ng
O Portabl e Sedi ment Tank O Soddi ng
O Rock Dam O Straw Hay Bal e Di ke
O Sedi ment Basin O Streanbank Protection
O Sedi ment Traps O Tenporary Swal e
®Silt Fence ® Topsoi | i ng
® Stabilized Construction Entrance O Veget ati ng WAt er ways
O StormDrain Inlet Protection Per manent Struct ur al
O Straw Hay Bal e Di ke
O Tenporary Access Waterway Crossing O Debris Basin
O Tenporary Storndrain Diversion O Diversion
O Tenporary Swal e O G ade Stabilization Structure
O Turbidity Curtain O lLand G ading
O Wt er bars O Li ned Waterway (Rock)
O Paved Channel (Concrete)
Bi ot echni cal O Paved Fl ume
O Brush Matting O Retai ning Wal |
OWattling O Riprap Sl ope Protection
O Rock Cutlet Protection
O her O Streanbank Protection

Page 7 of

14




| 0182089828 I

Post - constructi on Stornwater Managenent Practice (SMP) Requirenents

Important: Conpletion of Questions 27-39 is not required
if response to Question 22 is No.

/ 27. Identify all site planning practices that were used to prepare the final site \
pl an/ | ayout for the project.

O Preservation of Undisturbed Areas

O Preservation of Buffers

O Reduction of Cearing and G adi ng

O Locating Devel opment in Less Sensitive Areas
O Roadway Reducti on

O Si dewal k Reducti on

O Driveway Reduction

O Cul - de-sac Reduction

O Bui | di ng Foot print Reduction

O Par ki ng Reducti on

A /

27a. Indicate which of the follow ng soil restoration criteria was used to address the
requirements in Section 5.1.6("Soil Restoration") of the Design Manua
(2010 version).

@ Al disturbed areas will be restored in accordance with the Soil
Restoration requirenents in Table 5.3 of the Design Manual (see page 5-22).

O Conpacted areas were consi dered as inpervious cover when cal cul ating the
WYy Required, and the compacted areas were assigned a post-construction

Hydrologic Soil Goup (HSG designation that is one |evel |ess perneable
t han existing conditions for the hydrol ogy anal ysis.

28. Provide the total Water Quality Volune (WQv) required for this project (based on
final site plan/layout).

Total WQv Required
0/ /318

acre-f eet

29. Identify the RR techniques (Area Reduction), RR techni ques(Volune Reduction) and
Standard SMPs with RRv Capacity in Table 1 (See Page 9) that were used to reduce
the Total WQv Required(#28).

Al so, provide in Table 1 the total inpervious area that contributes runoff to each
techni que/ practice selected. For the Area Reduction Techni ques, provide the tota
contributing area (includes pervious area) and, if applicable, the total inpervious
area that contributes runoff to the technique/practice.

Not e: Redevel opnent projects shall use Tables 1 and 2 to identify the SMPs used

to treat and/or reduce the WQv required. |If runoff reduction techniques will not
be used to reduce the required W)/, skip to question 33a after identifying the
SMPs.

| Page 8 of 14 I



| 7738089822 Table 1 - Runoff Reduction (RR) Techni ques I

and Standard Stor mnater Managenent
Practices (SMPs)

Total Contributing Total Contributing
Area (acres) | npervi ous Area(acres)

RR Techni ques (Area Reducti on)

O Conservation of Natural Areas (RR-1) ... . and/ or

O Sheet f
Buf f er

W}O Ri pari an

lo
s/Filters Strips (RR-2) .......... . and/ or

O Tree Planting/ Tree Pit (RR-3) .......... . and/ or
O Di sconnection of Rooftop Runoff (RR-4).. . and/ or

RR Techni ques (Vol unme Reducti on)
OVegetated Swale (RR-5) - -«

ORain Garden (RR-B) it
OStormmater Planter (RRT7) - s
ORain Barrel/Cistern (RR8) ...
O Porous Pavenent (RR-9) ........ ... . . i

O Geen ROOf (RR-10) .. ..ottt e
Standard SWMPs with RRv Capacity

Olnfiltration Trench (1-1) -« e
OINfiltrati on Basin (1-2) ««vvvrrrmmmmmmme i,
ODrY VBIT (1-8) « et e e
O Underground Infiltration System (1-4) ................. ...
@Bioretention (F-5) ... e
ODrY SWAl @ (O 1) ¢ vt v vttt et

St andard SMPs

O M cropool Extended Detention (P-1) .......... . ... ... ... .. ...
OWVEE PONA (P-2) vttt e
OWet Extended Detention (P-3) - ccvvnmenminamaa ..
OMiltiple Pond System (P-4) -« e
OPOCket Pond (P_ 5) .............................................
OSurface Sand Filter (F-1) -« ceroeeemmnamn e
O Underground Sand Filter (F-2) -:.oiii i
OPerimeter Sand Filter (F-3) - ceermmmma e
OOganic Filter (F-4) ... e
O Shallow Wetland (W1) ...
O Extended Detention Wetland (W 2)
O Pond/ Wt | and System (W 3)
O Pocket Wetl and (W4)
OWet Swale (O2) ...
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/ Table 2 - Al ternative SMPs \
(DO NOT | NCLUDE PRACTI CES BEI NG
USED FOR PRETREATMENT ONLY)

Total Contributing

Alternative SWP | mper vi ous Area(acres)

® Hydrodynam C .. ..... ... ... . 1.8)8
OVet Vaul t
OMdia Filter .
O O her

Provi de the name and manufacturer of the Alternative SMPs (i.e.
proprietary practice(s)) being used for WQv treatnment.

Name

Manuf act ur er

Not e: Redevel opnent projects which do not use RR techni ques, shall
use questions 28, 29, 33 and 33a to provi de SMPs used, total
\\ WY/ required and total WQv provided for the project.

/

30. I ndi cate the Total RRv provided by the RR techni ques (Area/ Vol une Reduction) and
Standard SMPs with RRv capacity identified in question 29.

Total RRv provided
0| |o[5]5

acr e-f eet

31. Is the Total RRv provided (#30) greater than or equal to the
total WQv required (#28).
OYes ®No
If Yes, go to question 36.
If No, go to question 32.

32. Provi de the M nimum RRv required based on HSG
[MnimmRRv Required = (P)(0.95) (A )/12, A =(S)(Ac)]

M ni mum RRv Requi r ed
0 .0/52

acr e-f eet

32a. Is the Total RRv provided (#30) greater than or equal to the
M ni mum RRv Requi red (#32)? ®Yes ONo

If Yes, go to question 33.
Not e: Use the space provided in question #39 to sunmari ze t he
specific site limtations and justification for not reducing
100% of WQv required (#28). A detailed evaluation of the
specific site limtations and justification for not reducing
100% of the WQv required (#28) nmust al so be included in the
SWPPP.

If No, sizing criteria has not been met, so NO can not be

processed. SWPPP preparer must nodify design to neet sizing

criteria.

| Page 10 of 14
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Identify the Standard SMPs in Table 1 and, if applicable, the Alternative SMPs in

Table 2 that were used to treat the remaining
total WQv(=Total W)/ Required in 28 - Total RRv Provided in 30).

Al so, provide in Table 1 and 2 the total inpervious area that contributes runoff

to each practice sel ected.

Note: Use Tables 1 and 2 to identify the SMPs used on Redevel opnent projects.

—

33a.

Indicate the Total WX provided (i.e. WQ treated) by the SMs
identified in question #33 and Standard SMPs with RRv Capacity identified
i n question 29.

WQv Provi ded
0//2]9

acre-f eet

For the standard SMPs with RRv capacity, the WQv provi ded by each practice
= the WQv cal cul ated using the contributing drai nage area to the practice
- RRv provided by the practice. (See Table 3.5 in Design Mnual)

34.

Provi de the sum of the Total RRv provided (#30) and ol 3752
the WQv provided (#33a). .

35.

Is the sum of the RRv provided (#30) and the WQv provi ded
(#33a) greater than or equal to the total WQv required (#28)? ®Yes ONo

If Yes, go to question 36.

If No, sizing criteria has not been met, so NO can not be
processed. SWPPP preparer must nodify design to neet sizing
criteria.

36.

Provi de the total Channel Protection Storage Vol ume (CPv) required and
provi ded or select waiver (36a), if applicable.

CPv Required CPv Provi ded

0 O acre-f eet 0 0 acre-feet
DOWN STEAM ANALYSIS SHOWS NO FLOOD CONTROL DEVICES ARE NEEDED

36a.

The need to provide channel protection has been wai ved because:

O Site discharges directly to tidal waters
or a fifth order or larger stream

O Reduction of the total CPv is achieved on site
t hrough runoff reduction techniques or infiltration systens.

37.

Provi de the Overbank Flood (@) and Extrene Flood (Q¥) control criteria or
sel ect waiver (37a), if applicable.

Total Overbank Flood Control Criteria (Qp)

Pr e- Devel opnent Post - devel oprent

0, CES 0], CFS

Total Extreme Flood Control Criteria (Q)

Pr e- Devel opnent Post - devel opnent

0. CFS 0. CFS

Page 11 of 14
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37a.

The need to neet the @ and (f criteria has been wai ved because:

O Site discharges directly to tidal waters
or a fifth order or larger stream

® Downstream anal ysis reveals that the Q@ and
controls are not required

38.

Has a long term Operation and Mii ntenance Plan for the
post -constructi on stormat er managenent practice(s) been ® Yes
devel oped?

If Yes, Identify the entity responsible for the long term
Operation and Mai nt enance

O No

Bleirr 'yl |Klalhim

/3.

Use this space to summari ze the specific site limtations and justification

for not reduci ng 100% of WQv required(#28). (See question 32a)
Thi s space can al so be used for other pertinent project information

Page 12 of 14
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Identify other DEC pernmits, existing and new, that are required for this

project/facility.

OAr Pollution Control

O Coastal Erosion

O Hazar dous Waste

O Long Island Wells

O M ned Land Recl amati on

O Solid Waste

O Navi gabl e Waters Protection / Article 15
OWater Quality Certificate

O Dam Saf ety

O Water Supply

O Freshwater Wetl ands/Article 24

O Tidal Wetl ands

OWIld, Scenic and Recreational Rivers

O Stream Bed or Bank Protection / Article 15
O Endangered or Threatened Species(Incidental Take Pernit)

O I ndi vi dual SPDES

O SPDES Multi-Sector GP INIYIR

O O her

O None

41.

Does this project require a US Arny Corps of Engi neers

Vetland Permit? OYes ®No
If Yes, Indicate Size of I|npact. D

42. Is this project subject to the requirenments of a regul at ed,
tradi tional |and use control M547? ® Yes ONo
(I'f No, skip question 43)

43. Has the "Ms4 SWPPP Accept ance" form been signed by the principal
executive officer or ranking elected official and subnmitted al ong ®Yes O No
with this NO?

44. If this NO is being submtted for the purpose of continuing or transferring

cover age under a general

activities, please indicate the former SPDES nunber assigned. N YIR

permt for stormwater runoff from construction
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Owner/ Qperator Certification

I have read or been advised of the pernit conditions and believe that | understand them | also
understand that, under the ternms of the permt, there may be reporting requirements. | hereby certify
that this document and the correspondi ng docunents were prepared under my direction or supervision. | am
aware that there are significant penalties for submitting false informati on, including the possibility of
fine and inprisonnent for knowi ng violations. | further understand that coverage under the general permt
will be identified in the acknow edgment that | will receive as a result of submitting this NO and can
be as long as sixty (60) business days as provided for in the general permt. | also understand that, by
submitting this NO, | am acknow edgi ng that the SWPPP has been devel oped and will be inplenented as the
first element of construction, and agreeing to conply with all the terms and conditions of the general
permit for which this NO is being submtted.

Print First Nanme M

Bler|r|y []

Print Last Nane
Kahn

Owner / Oper at or Si gnat ur e

Dat e

| Page 14 of 14



NEWYORK | Department of

STATE OF &
OPPORTUNITY Environmental

Conservation

NYS Department of Environmental Conservation
Division of Water
625 Broadway, 4th Floor
Albany, New York 12233-3505

MS4 Stormwater Pollution Prevention Plan (SWPPP) Acceptance

Form
for
Construction Activities Seeking Authorization Under SPDES General Permit
*(NOTE: Attach Completed Form to Notice Of Intent and Submit to Address Above)

I. Project Owner/Operator Information

. Owner/Operator Name: Chai Builders

. Contact Person: Berry Kahm

. Street Address: 120 Route 59, Suite 201

AW N [

. City/State/Zip: Suffern, NY, 10901-4908

Il. Project Site Information

5. Project/Site Name: Chai Builders

6. Street Address: 248 Tioronda Ave

7. City/State/Zip: Beacon, NY, 12508-4022

lll. Stormwater Pollution Prevention Plan (SWPPP) Review and Acceptance Information

8. SWPPP Reviewed by:

9. Title/Position:

10. Date Final SWPPP Reviewed and Accepted:

IV. Regulated MS4 Information

11. Name of MS4:

12. MS4 SPDES Permit Identification Number: NYR20A

13. Contact Person:

14. Street Address:

15. City/State/Zip:

16. Telephone Number:

Page 1 of 2
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MS4 SWPPP Acceptance Form - continued

V. Certification Statement - MS4 Official (principal executive officer or ranking elected official) or
Duly Authorized Representative

| hereby certify that the final Stormwater Pollution Prevention Plan (SWPPP) for the construction project
identified in question 5 has been reviewed and meets the substantive requirements in the SPDES
General Permit For Stormwater Discharges from Municipal Separate Storm Sewer Systems (MS4s).
Note: The MS4, through the acceptance of the SWPPP, assumes no responsibility for the accuracy and
adequacy of the design included in the SWPPP. In addition, review and acceptance of the SWPPP by
the MS4 does not relieve the owner/operator or their SWPPP preparer of responsibility or liability for
errors or omissions in the plan.

Printed Name:

Title/Position:

Signature:

Date:

VI. Additional Information

(NYS DEC - MS4 SWPPP Acceptance Form - January 2015)
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New York State Department of Environmental Conservation
Division of Water
625 Broadway, 4th Floor
Albany, New York 12233-3505

*(NOTE: Submit completed form to address above)*

NOTICE OF TERMINATION for Storm water Discharges Authorized
under the SPDES General Permit for Construction Activity

Please indicate your permit identification number: NYR

I. Owner or Operator Information

1. Owner/Operator Name: Chai Builders

2. Street Address: 120 Route 59, Suite 201

3. City/State/Zip: Suffern, NY, 10901-4908

4. Contact Person: Berry Kohn 4a.Telephone: 917-696-4402

4b. Contact Person E-Mail: berry@chaibuilders.com

Il. Project Site Information

5. Project/Site Name: Chai Builders

6. Street Address: 248 Tioronda Ave

7. City/Zip: Beacon, 12508-4022

8. County: Dutchess

Ill. Reason for Termination

9a. o All disturbed areas have achieved final stabilization in accordance with the general permit and
SWPPP. *Date final stabilization completed (month/year):

9b. o Permit coverage has been transferred to new owner/operator. Indicate new owner/operator’s
permit identification number: NYR

(Note: Permit coverage can not be terminated by owner identified in I.1. above until new
owner/operator obtains coverage under the general permit)

9c. o Other (Explain on Page 2)

IV. Final Site Information:

10a. Did this construction activity require the development of a SWPPP that includes post-construction
stormwater management practices? oyes ono (If no, go to question 10f.)

10b. Have all post-construction stormwater management practices included in the final SWPPP been
constructed? oyes ono (If no, explain on Page 2)

10c. Identify the entity responsible for long-term operation and maintenance of practice(s)?
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NOTICE OF TERMINATION for Storm water Discharges Authorized under the

SPDES General Permit for Construction Activity - continued

10d. Has the entity responsible for long-term operation and maintenance been given a copy of the
operation and maintenance plan required by the general permit? o yes o no

10e. Indicate the method used to ensure long-term operation and maintenance of the post-construction
stormwater management practice(s):

o Post-construction stormwater management practice(s) and any right-of-way(s) needed to
maintain practice(s) have been deeded to the municipality.

o Executed maintenance agreement is in place with the municipality that will maintain the
post-construction stormwater management practice(s).

o For post-construction stormwater management practices that are privately owned, a mechanism
is in place that requires operation and maintenance of the practice(s) in accordance with the operation
and maintenance plan, such as a deed covenant in the owner or operator’s deed of record.

o For post-construction stormwater management practices that are owned by a public or private
institution (e.g. school, university or hospital), government agency or authority, or public utility; policy and
procedures are in place that ensures operation and maintenance of the practice(s) in accordance with the
operation and maintenance plan.

10f. Provide the total area of impervious surface (i.e. roof, pavement, concrete, gravel, etc.) constructed
within the disturbance area?

(acres)

11. Is this project subject to the requirements of a regulated, traditional land use control MS4? o yes
o no
(If Yes, complete section VI - “MS4 Acceptance” statement

V. Additional Information/Explanation:
(Use this section to answer questions 9c. and 10b., if applicable)

VI. MS4 Acceptance - MS4 Official (principal executive officer or ranking elected official) or Duly
Authorized Representative (Note: Not required when 9b. is checked -transfer of coverage)

I have determined that it is acceptable for the owner or operator of the construction project identified in
question 5 to submit the Notice of Termination at this time.

Printed Name:

Title/Position:

Signature: Date:
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NOTICE OF TERMINATION for Sstorm Water Discharges Authorized under the

SPDES General Permit for Construction Activity - continued

VII. Qualified Inspector Certification - Final Stabilization:

I hereby certify that all disturbed areas have achieved final stabilization as defined in the current version
of the general permit, and that all temporary, structural erosion and sediment control measures have
been removed. 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.

Printed Name:

Title/Position:

Signature: Date:

VIIl. Qualified Inspector Certification - Post-construction Stormwater Management Practice(s):

I hereby certify that all post-construction stormwater management practices have been constructed in
conformance with the SWPPP. 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.

Printed Name:

Title/Position:

Signature: Date:

IX. Owner or Operator Certification

I hereby certify that this document was prepared by me or under my direction or supervision. My
determination, based upon my inquiry of the person(s) who managed the construction activity, or those
persons directly responsible for gathering the information, is that the information provided in this
document is true, accurate and complete. 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.

Printed Name:

Title/Position:

Signature: Date:

(NYS DEC Notice of Termination - January 2015)
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Appendix C:
Contractor’s Certification Form
Subcontractor’s Certification Form
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Stormwater Pollution Prevention Plan
Contractor Certification Statement
(Responsible for overall SWPPP Compliance)

248 Tioronda Ave.,
248 Tioronda Ave., City of Beacon, Dutchess County, New York
This is to certify that the following contracting firm will be responsible for installing, constructing, repairing, inspecting and/or maintaining the
erosion and sediment control practices and post-construction stormwater management control practices required by the SWPPP.
Contracting Firm Information

Name:

Address:

Telephone & Fax:

Trained Contractor(s) * Responsible for SWPPP Implementation (Provide name, title, and date of last training)

Prior to commencement of construction activity, the following certification shall be issued:

| hereby certify under penalty of law 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 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, | am aware that there are significant penalties for submitting false information, that | do
not believe to be true, including the possibility of fine and imprisonment for knowing violations.

Printed Name:

Title/Position:

Signature: Date:

Upon completion of construction activities, the following certification shall be issued, prior to issuance of the NOT:

| hereby certify that that all permanent stormwater management practices required by the SWPPP have been installed in accordance with the
contract documents. | further certify that all temporary erosion and sediment control measures have been removed from the site, and that the
on-site soils disturbed by construction activity have been restored in accordance with the SWPPP and the NYSDEC Division of Water’s
publication “Deep-Ripping and Decompaction”.

Printed Name:

Title/Position:

Signature: Date:

1 “Trained Contractor” means an employee from a contracting (construction) company 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 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.

2 Signatory Requirements:

a. For a corporation, this form shall be signed by (i) a president, secretary, treasurer, or vice-president of the corporation in charge of a principle business function, or any other
person who performs similar policy or decision-making functions for the corporation; or (ii) 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, this form shall be signed by a general partner or the proprietor, respectively.

c. For a municipality, State, Federal, or other public agency, this form 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 (i) the chief executive officer of the agency, or (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).

Chazen Job Number: 81750.00 The Chazen Companies
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Stormwater Pollution Prevention Plan
Subcontractor Certification Statement
(whose work involves soil disturbance)

248 Tioronda Ave.,
248 Tioronda Ave., City of Beacon, Dutchess County, New York

Each Subcontractor whose work will involve soil disturbance of any kind is required to complete and sign this Certification Statement before
commencing any construction activity at the site. This completed Certification Statement(s) shall be maintained at the construction site in the
Site Log Book.

Subcontracting Firm Information

Name:

Address:

Telephone & Fax:

Trained Contractor(s) 2 Responsible for SWPPP Implementation (Provide name, title, and date of last training)

Prior to commencement of construction activities, the following certification shall be issued:

| hereby certify under penalty of law 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 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, | am aware that there are significant penalties for submitting false information, that | do
not believe to be true, including the possibility of fine and imprisonment for knowing violations.

Printed Name:

Title/Position:

Signature: Date:

2 “Trained Contractor” means an employee from a contracting (construction) company 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 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.

2 Signatory Requirements:

a. For a corporation, this form shall be signed by (i) a president, secretary, treasurer, or vice-president of the corporation in charge of a principle business function, or any other
person who performs similar policy or decision-making functions for the corporation; or (ii) 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, this form shall be signed by a general partner or the proprietor, respectively.

c. For a municipality, State, Federal, or other public agency, this form 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 (i) the chief executive officer of the agency, or (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).
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Stormwater Pollution Prevention Plan
Inspection Report

248 Tioronda Ave.
248 Tioronda Ave.

Beacon, Dutchess, NY

A Qualified Inspector?! shall prepare an inspection report subsequent to each and every inspection, as required in
Part IV.C of the SPDES General Permit GP-0-15-002. All sections of this report are to be completed.

1. Inspection Information

Inspection number:

Date and Time of Inspection:

Weather Conditions: Snowing

Soil Conditions (e.g. dry, wet, saturated): .Snow Covered

2. Inspector Information

Qualified Inspector?!

Printed Name: Date:

Signature:

Qualified Professional®

Printed Name Date:

Signature:

3. On the included site plan, provide a 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. Provide additional
descriptions below if necessary.

1 A Qualified Inspector means a person that is knowledgeable in the principles and practices of erosion and sediment control, such as 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.

Chazen Job Number: The Chazen Companies
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4. In the following table, provide a description of the condition of the runoff at all points of discharge from the
construction site, including conveyance systems (pipes, culverts, ditches, etc.) and overland flow. Identify
any discharges of sediment from the construction site. Use additional sheets if necessary.

Description of Discharge Point

Condition of Runoff

Sediment Discharge Noted

yes / no

Estimated Quantity:

yes / no

Estimated Quantity:

yes / no

Estimated Quantity:

yes / no

Estimated Quantity:

5. For all discharge points where sediment discharge has been noted in the above table, provide detailed

corrective actions that are required. Use additional sheets if necessary.

Chazen Job Number:
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6. In the following table, provide checkmarks in the appropriate columns to indicate the condition of all

erosion and sediment control practices at the site.

Erosion & Sediment
Control Practice

Not
Applicable

Functioning
as
Designed

Needs
Repair or
Maintenance

Not
Installed
Properly

Date
Deficiency
First Reported
(If Applicable)

Deficiency
Corrected?
Y/N
(If Applicable)

Stabilized construction entrance

Temporary parking areas

Construction vehicle wash areas

Silt fence

Temporary swales and berms

Stone check dams

Slope protection measures

Dewatering operations

Sediment traps

Inlet protection measures

Soil stockpiles

Dust control measures

Pavement sweeping

Other:

Other:

7. For all erosion and sediment control practices identified in the above table as “needs repair or
maintenance” or “not installed properly”, provide detailed corrective actions that are required. Use
additional sheets if necessary.

Chazen Job Number:
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8. In the following table, indicate the current phase of construction of all post-construction stormwater
management practices and identify all construction that is not in conformance with the SWPPP and

technical standards.

SWM Practice

Current Phase of
Construction

Items not in conformance with the SWPPP

9. For all post-construction stormwater management practices which are identified in the above table as
including “items not in conformance with the SWPPP”, provide detailed corrective action(s) that are
required to correct the deficiencies. Use additional sheets if necessary.

Chazen Job Number:
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Date — Item in need of repair or maintenance:

Date — Corrected Action:

Date — Item in need of repair or maintenance:

Date — Corrected Action:

Chazen Job Number:
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Date — Item in need of repair or maintenance:

Date — Corrected Action:

Date — Item in need of repair or maintenance:

Date — Corrected Action:

Chazen Job Number:

The Chazen Companies




Appendix E:
NYSDEC “Deep-Ripping and
Decompaction,” April 2008
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Appendix F-1

POST CONSTRUCTION INSPECTIONS AND MAINTENANCE

1. SITE COVER

Inspections

Site cover and associated structures and embankments should be inspected periodically
for the first few months following construction and then on a biannual basis. Site
inspections should also be performed following all major (i.e., intense storms, thunder
storms, cloud burst, etc.) storm events. Items to check for include (but are not limited
to):

i Differential settlement of embankments, cracking or erosion.
ii. Lack of vigor and density of grass turf.

iii. Accumulation of sediments or litter on lawn areas, paved areas, or within catch

basin sumps.
iv. Accumulation of pollutants, including oils or grease, in catch basin sumps.
V. Damage or fatigue of storm sewer structures or associated components.

Mowing and Sweeping

Vegetated areas and landscaping should be maintained to promote vigorous and dense
growth. Lawn areas should be mowed at least three times a year (more frequent
mowing may be desired for aesthetic reasons). Resultant yard waste shall be collected
and disposed of off-site.

Paved areas should be swept at least twice a year. Additional sweeping may be
appropriate in the early spring for removal of deicing materials

Debris and Litter Removal

Accumulation of litter and debris should be removed during each mowing or sweep
operation.

Structural Repair or Replacement

Components of the system which require repair or replacement should be addressed
immediately following identification.

Catch Basins

The frequency for cleanout of catch basin sumps will depend on the efficiency of
mowing, sweeping, and debris and litter removal. Sumps should be cleaned when
accumulation of sediments are within six inches of the catch basin outlet pipe.

Disposal of material from catch basins sumps, drainage manholes, and trench drains
shall be in accordance with local, state, and federal guidelines.

Chazen Job Number: 81750.00 The Chazen Companies
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f. Rip-rap Dissipation structures
Rip-rap used to dissipate energy from pipe outfalls shall be cleaned or replaced when it
becomes overburdened with silt or sediment.
g. Winter Maintenance

To prevent impacts to storm water management facilities, the following winter
maintenance limitations, restrictions, or requirements are recommended:

i Remove snow and ice from inlet structures, basin inlet and outlet structures and
away from culvert end sections.

ii. Snow removed from paved areas should not be piled at inlets/outlets of the
storm water management basin.

iii. Use of deicing materials should be limited to sand and “environmentally
friendly” chemical products. Use of salt mixtures should be kept to a minimum.

iv. Sand used for deicing should be clean, course material free of fines, silt, and
clay.
V. Materials used for deicing should be removed during the early spring by

sweeping and/ or vacuuming.

2. BIORETENTION FILTERS

Inspection Schedule

Bioretention filters should be inspected periodically for the first few months after
construction and then on a monthly basis. Bioretention filters should be inspected after
all major storm events.

Inspection of Uphill Drainage Area

Inspect areas that are uphill from the Bioretention filter.

i Bare soil and/or erosion of the ground should be seeded and mulches to
establish vegetation. Areas of erosion should be filled with soil, compacted, and
seeded and strawed to establish vegetation.

ii. If a small channel(s) is forming, try to redirect water flowing to this area by
creating a small berm or adding topsoil to areas that are heavily compacted.

iii. Piles of grass clippings, mulch, dirt, salt or other materials should be removed.

iv. Open containers of oil, grease, paint, or other substances should be covered and
properly disposed of.

Inspection of Inlets

Stand in the Bioretention filter itself and inspect each location where water flows in.

i Inlets should have a clear pathway for water to flow into the filter. Grit and
debris or grass/weeds should be removed at curb inlets or openings.
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vi.

Clumps of growing grass or weeds and the associated soil or grit should be
removed.

Grass clippings, leaves, sticks, and other debris collecting at inlets should be
removed.

For pipes and ditches, sediment and debris partially blocking the pipe or ditch
opening into the Bioretention filter should be removed.

All materials removed should be properly disposed in such a way that it may not
re-enter the Bioretention filter.

Small areas of erosion should be smoothed out and rock or stone applied to
prevent further erosion. Reseeding and applying erosion-control matting can be
used to prevent further erosion.

d. Inspection of Ponding Area

Examine the entire Bioretention surface and side slopes:

In areas where the mulch layer has decomposed or is less than 1-inch thick, new
mulch should be added to a total depth of 2 to 3 inches. The mulch should be a
shredded hardwood mulch that is less likely to float away during rainstorms.
Avoid adding too much mulch so that inlets are obstructed, or certain areas
become higher than the rest of the Bioretention surface.

Excess sediment, grit, trash, or other debris that has accumulated on the
bottom should be removed and disposed of in such a way that it cannot re-
enter the Bioretention filter. If removing the material creates a hole or low area,
fill in with a soil mix that matches the original mix and cover with mulch to
create a flat surface.

Eroded areas in the bottom or on the side slopes should be filled with clean
topsoil or sand and covered with mulch. If the problem reoccurs, stone can be
used to fill in the areas. If the erosion is on a side slope, fill in with clay that can
be compacted and seed and mulch the area.

The bottom of the Bioretention filter should be flat. The surface should be raked
or mulch added to low spots to create a more level surface.

e. Inspection of Vegetation

Examine all Bioretention filter vegetation:

Chazen Job Number: 81750.00

Weeds and dead and/or diseased plants should be removed and the mulch
surrounding these replaced. Plants should be added to fill in areas that are not
well vegetated.

If bioretention filter utilized a vegetated seed mix, then grass areas shall be
mowed to ensure that grass height does not exceed 6-inches.

Undesirable trees and shrubs should be removed. Resultant yard wastes shall be
collected and disposed of off-site

The Chazen Companies



Stormwater Pollution Prevention Plan

248 Tioronda Ave. Appendix F-4
f. Inspection of Outlets
Examine the outlets that release water out of the Bioretention filter:
i Stone should be added in areas of erosion at the outlet to reduce the impact
from the water flowing out of the outlet pipe or weir during storms.
ii. Outlet obstructions should be removed and disposed of where it cannot re-
enter the Bioretention filter.
8. Debris, Trash and Litter Control
Removal of debris and litter shall be accomplished during mowing operations. Inlet
structures should be cleared of all debris and litter.
h. Structural Repairs and Replacement

Components of the bioretention filter, which require repair or replacement, should be
addressed immediately following identification. This includes treating and or replacing
diseased trees and shrub, fertilizing as necessary, replacing tree stakes and wires,
replacing mulch where bare spots appear, replacing clogged underdrains, filter beds,
and pea gravel diaphragm.

Erosion and Sediment Control

Sources of sedimentation, specifically eroded areas in upland drainage areas, should be
stabilized immediately upon identification. Stabilization should be with vegetative
practices or other erosion control practices when vegetative measures do not prove
effective.

Soil slumpage, erosion of the embankments or around inlets/outlets, and cracking
should be stabilized and repaired immediately upon identification.
Sediment Removal

Sediments that accumulate in the bioretention filter should be removed annually to
prevent clogging of inlet or outlet structures. Disposal of material removed from
bioretention filter shall be in accordance with local, state, and federal guidelines.

3. HYDRODYNAMIC DEVICE

The hydrodynamic device is a confined space environment and only properly trained personnel
possessing the necessary safety equipment should enter the unit to perform maintenance or
inspection.

Inspection Schedule

The hydrodynamic device shall be inspected every four months.

Inspection Items

The unit’s internal components should be inspected for any signs of damage or any
loosening of the bolts used to fasten the various components to the manhole structure
and to each other.

Chazen Job Number: 81750.00 The Chazen Companies



Stormwater Pollution Prevention Plan
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Refer to attached Operations and Maintenance Guidelines, for the Hydrodynamic
Device, for the manufacturer’s detailed inspection and maintenance requirements.

c. Debris, Trash and Litter Control

The screen shall be power washed for the inspection. The floatables shall be removed
and the sump cleaned when it has reached 50% capacity. The unit may require cleaning
in the event of a spill of a toxic or foreign substance. At a minimum, the hydrodynamic
device shall be pumped out at least once a year if the sump does not reach its 50%
capacity.

d. Sediment removal

Disposal of material from the hydrodynamic device shall be in accordance with local,
state, and federal guidelines.

Chazen Job Number: 81750.00 The Chazen Companies
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CDS®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 L/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit’s separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB — SUMP STORAGE

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (um) or 50 microns (um).

Water Quality Flow Rate Method

In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance

Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2020-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106", “#1 DRY" and
“20/40 Oil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 um) (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 3. WASDOE PSD
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.
The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated.

If absorbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulations for specific requirements on disposal.




Distance from Water Surface
Di t . . di t St it
iameter to Top of Sediment Pile Sediment Storage Capacity

CDS Model

ft y? m3
CDS1515 3 0.9 3.0 0.9 0.5 0.4
CDS2015 4 1.2 3.0 0.9 0.9 0.7
CDS2015 5 1.5 3.0 0.9 1.3 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
CDS2025 5 1.5 4.0 1.2 1.3 1.0
CDS3020 6 1.8 4.0 1.2 2.1 1.6
CDS3025 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 1.4 2.1 1.6
CDS3035 6 1.8 5.0 1.5 2.1 1.6
CDS4030 8 2.4 4.6 1.4 5.6 4.3
CDS4040 8 2.4 5.7 1.7 5.6 4.3
CDS4045 8 2.4 6.2 1.9 5.6 4.3
CDS5640 10 3.0 6.3 1.9 8.7 6.7
CDS5653 10 3.0 7.7 2.3 8.7 6.7
CDS5668 10 3.0 9.3 2.8 8.7 6.7
CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
] . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.
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-
(DS® Models and Capacities

Treatment Flow Rates’ Estimated Minimum Minimum
CDS MODEL 75 microns 125 microns? | Trash & Debris C';A:‘:(el:::]:]ep:lzl;s SUEnapp(S:cti):;ge Ocl:laf):)cr:;e
(cfs)/(L/s) (cfs)/(L/s) (cfs)/(L/s) (cfs)/(L/s) (yd)/(m?) (gall/(U)
CDS2015-4 0.5(14.2) 0.7 (19.8) 0 (28.3) 10 (283) 0.9 (0.7) 61 (232)
CDS2015-5 | 0.5 (14.2) 0.7(19.8) 0 (28.3) 0 (283) 1.50.1) | 83(313)
CDS2020-5 0.7 (19.8) 1(31.2) 5 (42.5) 4 (396) 1.5(1.1) 99 (376)
CDS2025-5 1.1 (31.2) 1.6 (45.3) 2 (62.3) 4 (396) 1.5(1.1) 116 (439)
CDS3020-6 1.4 (39.6) 0 (56.6) 8 (79.3) 0 (566) 2.1 (1.6) 184 (696)
CDS3025-6 1.7 (48.1) 5 (70.8) 5(99.2) 0 (566) 2.1 (1.6) 210 (795)
CDS3030-6 2.0 (56.6) 0 (85.0) 2(118.9) 0 (566) 2.1 (1.6) 236 (895)
. | CDS3035-6 2.6 (73.6) 8 (106.2) 3 (150.0) 0 (566) 2.1 (1.6) 263 (994)
g CDS4030-8 3.1(87.7) 5(127.4) 3(178.3) 0 (850) 5.6 (4.3) 426 (1612)
& | CDS4040-8 4.1(116.1) 0(169.9) 4 (237.8) 0 (850) 5.6 (4.3) 520 (1970)
= CD54045-8 1 (144.4) 5(212.4) 5(297.2) 0 (850) 56(4.3) | 568 (2149)
CDS5640-10 1(172.7) 0 (254.9) 6 (356.7) 50 (1416) 8.7 (6.7) 758 (2869)
CDS5653-10 5 (268.9) 14.0 (396.5) 6 (554.8) 50 (1416) 8.7 (6.7) 965 (3652)
CDS5668-10 12.9 (365.1) | 19.0 (538.1) | 26.6 (752.9) 0(1416) 8.7 (6.7) | 1172 (4435)
CDS5678-10 17.0 (481.2) | 25.0(708.0) | 35.0(990.7) 0 (1416) 8.7 (6.7) | 1309 (4956)
CDS9280-12 | 27.2(770.2) | 40.0 (1132.7) | 56.0 (1585.7) 16.8 (12.8)
CDS9290-12 | 35.4 (1002.4) | 52.0 (1472.5) | 72 (2038.8) 16.8 (12.8)
CDS92100-12 | 42.8 (1212.0) | 63.0 (1783.9) | 88 (2491.9) . 16.8 (12.8) WA
= CDS150134-22 |100.7 (2851.5)|148.0 (4190.9)| 270 (7645.6) 56.3 (43.0)
é CDS200164-26 |183.6 (5199.0)|270.0 (7645.6)|378.0 (10703.8) 78.7 (60.2)
2 | CD5240160-32 | 204 (5776.6) [300.0 (8495.1)[420.0 (11893.0) 119.1 (91.1)
-
g Additional Cast-in-Place models available upon request.
1. Alternative PSD/D, sizing is available upon request.
2. 125 micron flows are based on the CDS Washington State Department of Ecology approval for 80% removal of a
particle size distribution (PSD) having a mean particle size (D,,) of 125 microns.
3. Estimated maximum peak conveyance flow is calculated using conservative values and may be exceeded on sites with
lower inflow velocities and sufficient head over the weir.
4. Sump and oil capacities can be customized to meet site needs.

Learn more at www.ContechES.com/cds
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April 7, 2016

To Whom it May Concern:

In accordance with the NYSDEC SPDES General Permit GP-0-15-002, part VII.H.2, the New Yark State
licensed Professional Engineers employed by The Chazen Companies and listed on the attachment to this
ietter are duly authorized to sign and seal Stormwater Pollution Prevention Plans (SWPPPs), NOIs, and
NOTs prepared under their direct supervision.

Sincerely,

Mark Kastner, P.E.
President

Chazen Engineering, Land Surveying & Landscape Architecture Co,, D.P.C,
Chazen Environmental Services, Inc.
The Chazen Companies, Inc.
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Joseph Lanaro, P.E.
James Connors, P.E.
Chris Lapine, P.E.
Roger Keating, P.E.
Peter Romano, P.E.
Walter Kubow, P.E.
Eric Johnson, P.E.
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Zenior Principal
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81750_00-Pre

Prepared by The Chazen Companies

-Development

Type Il 24-hr 1-Year Rainfall=2.80"
Printed 12/20/2019

HydroCAD® 10.00-24 s/n 00927 © 2018 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment ES1: Upstream Watershed Area

Runoff = 1,349.72cfs @ 43.44 hrs, Volume= 3,491.227 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

122,291.566 64
122,291.566 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2,300.0 Direct Entry, Time of Concentration

Summary for Subcatchment ES2: Pre-Development Onsite Watershed Area

Runoff =

8.37 cfs@ 12.61 hrs, Volume= 1.276 af, Depth= 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Type lll 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

3.949 98 Unconnected pavement, HSG D
2.327 80 >75% Grass cover, Good, HSG D
3.500 79 Woods/grass comb., Good, HSG D
9.776 87 Weighted Average
5.827 59.61% Pervious Area
3.949 40.39% Impervious Area
3.949 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.0 100 0.0100 0.09 Sheet Flow, 100" Sheet Grass @ .01
Grass: Dense n=0.240 P2=3.50"
249 1,045 0.0100 0.70 Shallow Concentrated Flow, 1,045' Shallow Grass @ .01
Short Grass Pasture Kv= 7.0 fps
0.0 25 0.0560 10.73 8.43 Pipe Channel, 25' 12" CIP @ .056
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Cast iron, coated
0.2 56 0.0790 5.71 Shallow Concentrated Flow, 56' Shallow Paved @ .079
Paved Kv=20.3 fps
0.5 245 0.0100 8.74 43.71 Channel Flow, 245' Channel Gutter Flow @ .01
Area= 5.0 sf Perim=5.0"' r=1.00'
n=0.017 Concrete, unfinished
0.5 200 0.0940 6.22 Shallow Concentrated Flow, 200' Shallow Paved @ .094
Paved Kv=20.3 fps
0.2 42 0.4380 3.31 Shallow Concentrated Flow, 42' Shallow Woods @ .438
Woodland Kv= 5.0 fps
443 1,713 Total



81750_00-Pre-Development Type Il 24-hr 1-Year Rainfall=2.80"

Prepared by The Chazen Companies Printed 12/20/2019
HydroCAD® 10.00-24 s/n 00927 © 2018 HydroCAD Software Solutions LLC Page 3

Summary for Reach DP1: Design Point 1

Inflow Area =122,301.342 ac, 0.00% Impervious, Inflow Depth > 0.34" for 1-Year event
Inflow 1,349.72 cfs @ 43.44 hrs, Volume= 3,492.503 af
Outflow 1,349.72 cfs @ 43.44 hrs, Volume= 3,492.503 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Prepared by The Chazen Companies Printed 12/20/2019
HydroCAD® 10.00-24 s/n 00927 © 2018 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment ES1: Upstream Watershed Area

Runoff = 6,047.51cfs@ 43.44 hrs, Volume=  15,644.355 af, Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description
122,291.566 64

122,291.566 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2,300.0 Direct Entry, Time of Concentration

Summary for Subcatchment ES2: Pre-Development Onsite Watershed Area

Runoff = 19.81 cfs @ 12.59 hrs, Volume= 3.060 af, Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description
3.949 98 Unconnected pavement, HSG D
2.327 80 >75% Grass cover, Good, HSG D
3.500 79 Woods/grass comb., Good, HSG D
9.776 87 Weighted Average

5.827 59.61% Pervious Area
3.949 40.39% Impervious Area
3.949 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
18.0 100 0.0100 0.09 Sheet Flow, 100" Sheet Grass @ .01
Grass: Dense n=0.240 P2=3.50"
249 1,045 0.0100 0.70 Shallow Concentrated Flow, 1,045' Shallow Grass @ .01
Short Grass Pasture Kv= 7.0 fps
0.0 25 0.0560 10.73 8.43 Pipe Channel, 25' 12" CIP @ .056

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Cast iron, coated
0.2 56 0.0790 5.71 Shallow Concentrated Flow, 56' Shallow Paved @ .079
Paved Kv=20.3 fps
0.5 245 0.0100 8.74 43.71 Channel Flow, 245' Channel Gutter Flow @ .01
Area= 5.0 sf Perim=5.0"' r=1.00'
n=0.017 Concrete, unfinished

0.5 200 0.0940 6.22 Shallow Concentrated Flow, 200' Shallow Paved @ .094
Paved Kv=20.3 fps
0.2 42 0.4380 3.31 Shallow Concentrated Flow, 42' Shallow Woods @ .438

Woodland Kv= 5.0 fps

443 1,713 Total
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Summary for Reach DP1: Design Point 1

Inflow Area =122,301.342 ac, 0.00% Impervious, Inflow Depth > 1.54" for 10-Year event
Inflow 6,047.51 cfs @ 43.44 hrs, Volume= 15,647.415 af
Outflow 6,047.51 cfs @ 43.44 hrs, Volume=  15,647.415 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Type Il 24-hr 100-Year Rainfall=7.81"
Printed 12/20/2019

HydroCAD® 10.00-24 s/n 00927 © 2018 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment ES1: Upstream Watershed Area

Runoff = 12,834.86 cfs @ 43.44 hrs, Volume=  33,252.661 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Type Il 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

122,291.566 64
122,291.566 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2,300.0 Direct Entry, Time of Concentration

Summary for Subcatchment ES2: Pre-Development Onsite Watershed Area

Runoff =

32.34 cfs @ 12.56 hrs, Volume= 5.104 af, Depth= 6.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Type lll 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

3.949 98 Unconnected pavement, HSG D
2.327 80 >75% Grass cover, Good, HSG D
3.500 79 Woods/grass comb., Good, HSG D
9.776 87 Weighted Average
5.827 59.61% Pervious Area
3.949 40.39% Impervious Area
3.949 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.0 100 0.0100 0.09 Sheet Flow, 100" Sheet Grass @ .01
Grass: Dense n=0.240 P2=3.50"
249 1,045 0.0100 0.70 Shallow Concentrated Flow, 1,045' Shallow Grass @ .01
Short Grass Pasture Kv= 7.0 fps
0.0 25 0.0560 10.73 8.43 Pipe Channel, 25' 12" CIP @ .056
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Cast iron, coated
0.2 56 0.0790 5.71 Shallow Concentrated Flow, 56' Shallow Paved @ .079
Paved Kv=20.3 fps
0.5 245 0.0100 8.74 43.71 Channel Flow, 245' Channel Gutter Flow @ .01
Area= 5.0 sf Perim=5.0"' r=1.00'
n=0.017 Concrete, unfinished
0.5 200 0.0940 6.22 Shallow Concentrated Flow, 200' Shallow Paved @ .094
Paved Kv=20.3 fps
0.2 42 0.4380 3.31 Shallow Concentrated Flow, 42' Shallow Woods @ .438
Woodland Kv= 5.0 fps
443 1,713 Total
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Summary for Reach DP1: Design Point 1

Inflow Area =122,301.342 ac, 0.00% Impervious, Inflow Depth > 3.26" for 100-Year event
Inflow = 12,834.86 cfs @ 43.44 hrs, Volume=  33,257.765 af
Outflow = 12,834.86 cfs @ 43.44 hrs, Volume=  33,257.765 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
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Summary for Subcatchment 1S: 1

Runoff = 1.11cfs @ 12.02 hrs, Volume= 0.067 af, Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.485 98 Paved parking, HSG A
0.175 39 >75% Grass cover, Good, HSG A

0.660 82 Weighted Average

0.175 26.52% Pervious Area
0.485 73.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 262 0.0734 5.50 Shallow Concentrated Flow, 262 LF SCF @ 7.34% PAVED
Paved Kv=20.3 fps
0.1 63 0.1500 17.57 13.80 Pipe Channel, 63 LF @ 15%

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

0.9 325 Total
Summary for Subcatchment 2S: 2

Runoff = 0.68cfs@ 12.17 hrs, Volume= 0.067 af, Depth= 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.640 39 >75% Grass cover, Good, HSG A
0.690 98 Paved parking, HSG A

1.330 70 Weighted Average

0.640 48.12% Pervious Area
0.690 51.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 100 0.0450 0.23 Sheet Flow, 100 LF SF @ 4.5% GRASS
Grass: Short n=0.150 P2=3.19"
0.4 68 0.1500 2.71 Shallow Concentrated Flow, 69 LF SCF @ 15% GRASS
Short Grass Pasture Kv= 7.0 fps
2.6 235 0.0100 1.50 Shallow Concentrated Flow, 235 LF SCF @ 1%
Grassed Waterway Kv= 15.0 fps
0.1 68 0.0595 8.44 2.95 Pipe Channel, 68 LF @ 6%

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n= 0.013 Corrugated PE, smooth interior

0.1 127 0.1250 16.04 12.60 Pipe Channel, 127 LF @ 12.5%
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
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n=0.013 Corrugated PE, smooth interior
10.3 598 Total

Summary for Subcatchment 3S: 3

Runoff = 1.00cfs @ 12.08 hrs, Volume= 0.074 af, Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.666 98 Paved parking, HSG A
0.461 39 >75% Grass cover, Good, HSG A

1.127 74 Weighted Average

0.461 40.91% Pervious Area
0.666 59.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 100 0.2050 0.43 Sheet Flow, 100 LF SF @ 21% GRASS
Grass: Short n=0.150 P2=3.19"
0.1 27 0.0740 4.08 Shallow Concentrated Flow, 27 LF SCF @ 7.4%
Grassed Waterway Kv= 15.0 fps
0.3 79 0.0412 4.12 Shallow Concentrated Flow, 79 LF SF @ 4.12% PAVED

Paved Kv=20.3 fps

0.3 283 0.0960 16.31 20.01 Pipe Channel, 283 LF @ 9.6%
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

4.6 489 Total
Summary for Subcatchment 4S: 4

Runoff = 0.54 cfs@ 12.08 hrs, Volume= 0.052 af, Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.659 98 Paved parking, HSG A

0.841 39 >75% Grass cover, Good, HSG A
1.500 65 Weighted Average

0.841 56.07% Pervious Area

0.659 43.93% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.1 55 0.2800 0.43 Sheet Flow, 55 LF SF @ 28% GRASS
Grass: Short n=0.150 P2=3.19"
0.7 121 0.0190 2.80 Shallow Concentrated Flow, 121 LF SCF @ 2% PAVED
Paved Kv=20.3 fps
0.6 283 0.0270 7.45 5.85 Pipe Channel, 283 LF @ 2.7%

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

3.4 459 Total
Summary for Subcatchment 5S: 5

Runoff = 1.08 cfs @ 12.31 hrs, Volume= 0.125 af, Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.652 98 Roofs, HSG A
0.045 39 >75% Grass cover, Good, HSG A

0.697 94 Weighted Average

0.045 6.46% Pervious Area
0.652 93.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
23.5 79 0.0100 0.06 Sheet Flow, 79 LF SF @ 1%
Woods: Light underbrush n=0.400 P2=3.19"
0.1 63 0.2470 17.21 6.01 Pipe Channel, 62.5 LF @ 25%

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.013 Corrugated PE, smooth interior

23.6 142 Total
Summary for Subcatchment 6S: 6

Runoff = 0.05cfs@ 12.73 hrs, Volume= 0.011 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description

0.243 39 >75% Grass cover, Good, HSG A
0.160 98 Paved parking, HSG A

0.403 62 Weighted Average

0.243 60.30% Pervious Area

0.160 39.70% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
374 100 0.0050 0.04 Sheet Flow, 100 LF SF @ 0.5%
Woods: Light underbrush n=0.400 P2=3.19"
0.6 82 0.0221 2.23 Shallow Concentrated Flow, 82 LF SCF @ 2.2% GRASS

Grassed Waterway Kv= 15.0 fps

0.1 107 0.0977 14.18 11.14 Pipe Channel, 107 LF @ 9.8%
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

38.1 289 Total
Summary for Subcatchment 7S: 7

Runoff = 0.00 cfs @ 24.01 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 1-Year Rainfall=2.80"

Area (ac) CN Description
2.096 35 Brush, Fair, HSG A
0.375 98 Paved parking, HSG A
1.829 39 >75% Grass cover, Good, HSG A
4.300 42 Weighted Average

3.925 91.28% Pervious Area
0.375 8.72% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.4 100 0.0875 0.31 Sheet Flow, 100 LF SF @ 8.75% GRASS
Grass: Short n=0.150 P2=3.19"
1.1 155 0.1032 2.25 Shallow Concentrated Flow, 155 LF SCF @ 10% GRASS
Short Grass Pasture Kv= 7.0 fps
0.2 9 0.0278 0.97 Sheet Flow, 9 LF SF @ 2.8% PAVEMENT
Smooth surfaces n=0.011 P2=3.19"
0.0 2 0.0278 1.17 Shallow Concentrated Flow, 2 LF SCF @ 2.8% GRASS
Short Grass Pasture Kv= 7.0 fps
0.1 42 0.3869 9.33 Shallow Concentrated Flow, 42 LF SCF @ 39% GRASS

Grassed Waterway Kv= 15.0 fps

6.8 308 Total
Summary for Subcatchment ES1: Upstream Watershed Area

Runoff = 1,349.72cfs @ 43.44 hrs, Volume= 3,491.227 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 1-Year Rainfall=2.80"
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Area (ac) CN Description
122,291.566 64

122,291.566 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2,300.0 Direct Entry, Time of Concentration

Summary for Reach DP1: Design Point 1

Inflow Area =122,301.583 ac, 0.00% Impervious, Inflow Depth > 0.34" for 1-Year event
Inflow 1,349.72 cfs @ 43.44 hrs, Volume= 3,491.526 af
Outflow 1,349.72 cfs @ 43.44 hrs, Volume= 3,491.526 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Pond 1P: BIO 1

Inflow Area = 0.660 ac, 73.48% Impervious, Inflow Depth = 1.22" for 1-Year event
Inflow = 1.11cfs @ 12.02 hrs, Volume= 0.067 af

Outflow = 0.21cfs@ 12.45 hrs, Volume= 0.067 af, Atten=81%, Lag=25.9 min
Discarded = 0.02cfs @ 12.45 hrs, Volume= 0.046 af

Primary = 0.20cfs @ 12.45 hrs, Volume= 0.022 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=60.52' @ 12.45 hrs Surf.Area= 2,623 sf Storage= 1,277 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 575.2 min ( 1,413.4 - 838.2)

Volume Invert Avail.Storage Storage Description
#1 60.00' 4,172 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
60.00 2,250 0 0
61.00 2,962 2,606 2,606
61.50 3,300 1,566 4,172
Device Routing Invert Outlet Devices
#1 Discarded 60.00" 0.250 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 52.00'
#2  Primary 60.00' 12.0" Round Culvert

L=56.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert=60.00'/ 55.61' S=0.0784"'" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 60.50' 24.0" x 24.0" Horiz. Orifice/Grate X 2.00 C= 0.600

Limited to weir flow at low heads
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Discarded OutFlow Max=0.02 cfs @ 12.45 hrs HW=60.52' (Free Discharge)
1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=0.19 cfs @ 12.45 hrs HW=60.52" TW=0.00' (Dynamic Tailwater)

2=Culvert (Passes 0.19 cfs of 0.81 cfs potential flow)
T _3=0rifice/Grate (Weir Controls 0.19 cfs @ 0.51 fps)

Summary for Pond 4P: BIO 2

Inflow Area = 1.500 ac, 43.93% Impervious, Inflow Depth = 0.42" for 1-Year event

Inflow = 0.54 cfs @ 12.08 hrs, Volume= 0.052 af

Outflow = 0.02 cfs @ 22.04 hrs, Volume= 0.052 af, Atten=96%, Lag= 597.5 min
Discarded = 0.02 cfs @ 22.04 hrs, Volume= 0.052 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=76.47' @ 22.04 hrs Surf.Area= 3,141 sf Storage= 1,461 cf

Plug-Flow detention time=815.2 min calculated for 0.052 af (100% of inflow)
Center-of-Mass det. time=815.4 min ( 1,723.0 - 907.6 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,144 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
76.00 3,100 0 0
77.00 3,187 3,144 3,144
Device Routing Invert Outlet Devices
#1  Discarded 76.00" 0.250 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 66.00'
#2  Primary 71.75" 12.0" Round Culvert

L=41.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 71.75'/ 71.55' S=0.0049'/" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 76.50' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.02 cfs @ 22.04 hrs HW=76.47" (Free Discharge)
T _1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=76.00' TW=0.00' (Dynamic Tailwater)
2=Culvert (Passes 0.00 cfs of 5.78 cfs potential flow)
T _3=0rifice/Grate ( Controls 0.00 cfs)
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Summary for Pond 9P: HYDRO 2

Inflow Area = 1.330 ac, 51.88% Impervious, Inflow Depth = 0.61" for 1-Year event
Inflow = 0.68 cfs @ 12.17 hrs, Volume= 0.067 af

Outflow = 0.68 cfs @ 12.17 hrs, Volume= 0.067 af, Atten=0%, Lag= 0.0 min
Primary = 0.68 cfs @ 12.17 hrs, Volume= 0.067 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=66.42' @ 12.17 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.00' 12.0" Round Culvert
L=111.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 66.00'/ 56.50' S=0.0856"" Cc= 0.900
n= 0.013, Flow Area= 0.79 sf

Primary OutFlow Max=0.67 cfs @ 12.17 hrs HW=66.41" TW=0.00' (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.67 cfs @ 2.19 fps)

Summary for Pond 10P: HYDRO 3

Inflow Area = 1.127 ac, 59.09% Impervious, Inflow Depth = 0.78" for 1-Year event
Inflow = 1.00 cfs @ 12.08 hrs, Volume= 0.074 af

Outflow = 1.00 cfs @ 12.08 hrs, Volume= 0.074 af, Atten=0%, Lag= 0.0 min
Primary = 1.00 cfs @ 12.08 hrs, Volume= 0.074 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=66.97' @ 12.08 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.50' 15.0" Round Culvert
L=76.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 66.50'/ 47.50' S=0.2500"'/" Cc=0.900
n=0.013, Flow Area= 1.23 sf

Primary OutFlow Max=0.99 cfs @ 12.08 hrs HW=66.97" TW=0.00' (Dynamic Tailwater)
T 1=culvert (Inlet Controls 0.99 cfs @ 2.34 fps)

Summary for Pond 11P: HYDRO 5

Inflow Area = 0.697 ac, 93.54% Impervious, Inflow Depth = 2.16" for 1-Year event
Inflow = 1.08 cfs @ 12.31 hrs, Volume= 0.125 af

Outflow = 1.08 cfs @ 12.31 hrs, Volume= 0.125 af, Atten=0%, Lag= 0.0 min
Primary = 1.08 cfs @ 12.31 hrs, Volume= 0.125 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=67.21"@ 12.31 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.67' 12.0" Round Culvert
L=7.0" CPP, square edge headwall, Ke= 0.500
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Inlet / Outlet Invert= 66.67'/ 66.00' S=0.0957"'" Cc= 0.900
n=0.013, Flow Area= 0.79 sf

Primary OutFlow Max=1.08 cfs @ 12.31 hrs HW=67.21" TW=0.00' (Dynamic Tailwater)
T 1=culvert (Inlet Controls 1.08 cfs @ 2.50 fps)

Summary for Pond 24P: HYDRO 1

Inflow Area = 0.660 ac, 73.48% Impervious, Inflow Depth = 1.22" for 1-Year event
Inflow = 1.11cfs @ 12.02 hrs, Volume= 0.067 af

Outflow = 1.11cfs @ 12.02 hrs, Volume= 0.067 af, Atten=0%, Lag= 0.0 min
Primary = 111 cfs @ 12.02 hrs, Volume= 0.067 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=61.55"@ 12.02 hrs

Device Routing Invert Outlet Devices

#1  Primary 61.00' 12.0" Round Culvert
L=18.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 61.00'/ 60.50' S=0.0278'/" Cc= 0.900
n= 0.013, Flow Area= 0.79 sf

Primary OutFlow Max=1.11 cfs @ 12.02 hrs HW=61.55" TW=60.27" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 1.11 cfs @ 2.52 fps)

Summary for Pond 25P: HYDRO 4

Inflow Area = 1.500 ac, 43.93% Impervious, Inflow Depth = 0.42" for 1-Year event
Inflow = 0.54 cfs @ 12.08 hrs, Volume= 0.052 af

Outflow = 0.54 cfs @ 12.08 hrs, Volume= 0.052 af, Atten=0%, Lag= 0.0 min
Primary = 0.54 cfs @ 12.08 hrs, Volume= 0.052 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=77.00' @ 12.08 hrs

Device Routing Invert Outlet Devices

#1  Primary 76.59' 15.0" Round Culvert
L=18.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 76.59'/ 76.50' S=0.0050"'/" Cc= 0.900
n=0.013, Flow Area= 1.23 sf

Primary OutFlow Max=0.54 cfs @ 12.08 hrs HW=77.00" TW=76.05" (Dynamic Tailwater)
T 1=culvert (Barrel Controls 0.54 cfs @ 2.29 fps)
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Summary for Subcatchment 1S: 1

Runoff = 297 cfs@ 12.02 hrs, Volume= 0.179 af, Depth= 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description

0.485 98 Paved parking, HSG A
0.175 39 >75% Grass cover, Good, HSG A

0.660 82 Weighted Average

0.175 26.52% Pervious Area
0.485 73.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 262 0.0734 5.50 Shallow Concentrated Flow, 262 LF SCF @ 7.34% PAVED
Paved Kv=20.3 fps
0.1 63 0.1500 17.57 13.80 Pipe Channel, 63 LF @ 15%

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

0.9 325 Total
Summary for Subcatchment 2S: 2

Runoff = 290 cfs@ 12.15 hrs, Volume= 0.242 af, Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description

0.640 39 >75% Grass cover, Good, HSG A
0.690 98 Paved parking, HSG A

1.330 70 Weighted Average

0.640 48.12% Pervious Area
0.690 51.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 100 0.0450 0.23 Sheet Flow, 100 LF SF @ 4.5% GRASS
Grass: Short n=0.150 P2=3.19"
0.4 68 0.1500 2.71 Shallow Concentrated Flow, 69 LF SCF @ 15% GRASS
Short Grass Pasture Kv= 7.0 fps
2.6 235 0.0100 1.50 Shallow Concentrated Flow, 235 LF SCF @ 1%
Grassed Waterway Kv= 15.0 fps
0.1 68 0.0595 8.44 2.95 Pipe Channel, 68 LF @ 6%

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n= 0.013 Corrugated PE, smooth interior

0.1 127 0.1250 16.04 12.60 Pipe Channel, 127 LF @ 12.5%
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
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n=0.013 Corrugated PE, smooth interior
10.3 598 Total

Summary for Subcatchment 3S: 3

Runoff = 3.49cfs@ 12.07 hrs, Volume= 0.237 af, Depth= 2.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description

0.666 98 Paved parking, HSG A
0.461 39 >75% Grass cover, Good, HSG A

1.127 74 Weighted Average

0.461 40.91% Pervious Area
0.666 59.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 100 0.2050 0.43 Sheet Flow, 100 LF SF @ 21% GRASS
Grass: Short n=0.150 P2=3.19"
0.1 27 0.0740 4.08 Shallow Concentrated Flow, 27 LF SCF @ 7.4%
Grassed Waterway Kv= 15.0 fps
0.3 79 0.0412 4.12 Shallow Concentrated Flow, 79 LF SF @ 4.12% PAVED

Paved Kv=20.3 fps

0.3 283 0.0960 16.31 20.01 Pipe Channel, 283 LF @ 9.6%
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

4.6 489 Total
Summary for Subcatchment 4S: 4

Runoff = 3.30cfs @ 12.06 hrs, Volume= 0.224 af, Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description

0.659 98 Paved parking, HSG A

0.841 39 >75% Grass cover, Good, HSG A
1.500 65 Weighted Average

0.841 56.07% Pervious Area

0.659 43.93% Impervious Area




81750 _00-Post-Development Type Il 24-hr 10-Year Rainfall=5.20"

Prepared by The Chazen Companies Printed 12/23/2019
HydroCAD® 10.00-24 s/n 00927 © 2018 HydroCAD Software Solutions LLC Page 12
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.1 55 0.2800 0.43 Sheet Flow, 55 LF SF @ 28% GRASS
Grass: Short n=0.150 P2=3.19"
0.7 121 0.0190 2.80 Shallow Concentrated Flow, 121 LF SCF @ 2% PAVED
Paved Kv=20.3 fps
0.6 283 0.0270 7.45 5.85 Pipe Channel, 283 LF @ 2.7%

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

3.4 459 Total
Summary for Subcatchment 5S: 5

Runoff = 217 cfs @ 12.31 hrs, Volume= 0.262 af, Depth= 4.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description

0.652 98 Roofs, HSG A
0.045 39 >75% Grass cover, Good, HSG A

0.697 94 Weighted Average

0.045 6.46% Pervious Area
0.652 93.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
23.5 79 0.0100 0.06 Sheet Flow, 79 LF SF @ 1%
Woods: Light underbrush n=0.400 P2=3.19"
0.1 63 0.2470 17.21 6.01 Pipe Channel, 62.5 LF @ 25%

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.013 Corrugated PE, smooth interior

23.6 142 Total
Summary for Subcatchment 6S: 6

Runoff = 0.35cfs@ 12.58 hrs, Volume= 0.053 af, Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description

0.243 39 >75% Grass cover, Good, HSG A
0.160 98 Paved parking, HSG A

0.403 62 Weighted Average

0.243 60.30% Pervious Area

0.160 39.70% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
374 100 0.0050 0.04 Sheet Flow, 100 LF SF @ 0.5%
Woods: Light underbrush n=0.400 P2=3.19"
0.6 82 0.0221 2.23 Shallow Concentrated Flow, 82 LF SCF @ 2.2% GRASS

Grassed Waterway Kv= 15.0 fps

0.1 107 0.0977 14.18 11.14 Pipe Channel, 107 LF @ 9.8%
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

38.1 289 Total
Summary for Subcatchment 7S: 7

Runoff = 0.60cfs @ 12.37 hrs, Volume= 0.131 af, Depth= 0.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"

Area (ac) CN Description
2.096 35 Brush, Fair, HSG A
0.375 98 Paved parking, HSG A
1.829 39 >75% Grass cover, Good, HSG A
4.300 42 Weighted Average

3.925 91.28% Pervious Area
0.375 8.72% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.4 100 0.0875 0.31 Sheet Flow, 100 LF SF @ 8.75% GRASS
Grass: Short n=0.150 P2=3.19"
1.1 155 0.1032 2.25 Shallow Concentrated Flow, 155 LF SCF @ 10% GRASS
Short Grass Pasture Kv= 7.0 fps
0.2 9 0.0278 0.97 Sheet Flow, 9 LF SF @ 2.8% PAVEMENT
Smooth surfaces n=0.011 P2=3.19"
0.0 2 0.0278 1.17 Shallow Concentrated Flow, 2 LF SCF @ 2.8% GRASS
Short Grass Pasture Kv= 7.0 fps
0.1 42 0.3869 9.33 Shallow Concentrated Flow, 42 LF SCF @ 39% GRASS

Grassed Waterway Kv= 15.0 fps

6.8 308 Total
Summary for Subcatchment ES1: Upstream Watershed Area

Runoff = 6,047.51cfs@ 43.44 hrs, Volume=  15,644.355 af, Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 10-Year Rainfall=5.20"
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Area (ac) CN Description
122,291.566 64

122,291.566 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2,300.0 Direct Entry, Time of Concentration

Summary for Reach DP1: Design Point 1

Inflow Area =122,301.583 ac, 0.00% Impervious, Inflow Depth > 1.54" for 10-Year event
Inflow 6,047.51 cfs @ 43.44 hrs, Volume= 15,645.575 af
Outflow 6,047.51 cfs @ 43.44 hrs, Volume= 15,645.575 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Pond 1P: BIO 1

Inflow Area = 0.660 ac, 73.48% Impervious, Inflow Depth = 3.26" for 10-Year event
Inflow = 297 cfs@ 12.02 hrs, Volume= 0.179 af

Outflow = 1.61cfs@ 12.10 hrs, Volume= 0.179 af, Atten=46%, Lag= 4.9 min
Discarded = 0.02cfs@ 12.10 hrs, Volume= 0.049 af

Primary = 1.60cfs @ 12.10 hrs, Volume= 0.130 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=60.79' @ 12.10 hrs Surf.Area= 2,814 sf Storage= 2,006 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time=231.8 min ( 1,041.8 - 809.9)

Volume Invert Avail.Storage Storage Description
#1 60.00' 4,172 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
60.00 2,250 0 0
61.00 2,962 2,606 2,606
61.50 3,300 1,566 4,172
Device Routing Invert Outlet Devices
#1 Discarded 60.00" 0.250 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 52.00'
#2  Primary 60.00' 12.0" Round Culvert

L=56.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert=60.00'/ 55.61' S=0.0784"'" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 60.50' 24.0" x 24.0" Horiz. Orifice/Grate X 2.00 C= 0.600

Limited to weir flow at low heads
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Discarded OutFlow Max=0.02 cfs @ 12.10 hrs HW=60.79' (Free Discharge)
1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=1.60 cfs @ 12.10 hrs HW=60.79" TW=0.00' (Dynamic Tailwater)

2=Culvert (Inlet Controls 1.60 cfs @ 2.39 fps)
T _3=0rifice/Grate (Passes 1.60 cfs of 8.26 cfs potential flow)

Summary for Pond 4P: BIO 2

Inflow Area = 1.500 ac, 43.93% Impervious, Inflow Depth= 1.79" for 10-Year event
Inflow = 3.30cfs @ 12.06 hrs, Volume= 0.224 of

Outflow = 212 cfs @ 12.14 hrs, Volume= 0.224 af, Atten= 36%, Lag= 5.0 min
Discarded = 0.02cfs @ 12.14 hrs, Volume= 0.058 af

Primary = 210cfs @ 12.14 hrs, Volume= 0.166 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=76.69' @ 12.14 hrs Surf.Area= 3,160 sf Storage= 2,148 cf

Plug-Flow detention time=238.7 min calculated for 0.223 af (100% of inflow)
Center-of-Mass det. time=239.0 min ( 1,095.1 - 856.0 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,144 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
76.00 3,100 0 0
77.00 3,187 3,144 3,144
Device Routing Invert Outlet Devices
#1  Discarded 76.00" 0.250 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 66.00'
#2  Primary 71.75" 12.0" Round Culvert

L=41.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 71.75'/ 71.55' S=0.0049'/" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 76.50' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.02 cfs @ 12.14 hrs HW=76.69"' (Free Discharge)
T _1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=2.10 cfs @ 12.14 hrs HW=76.69' TW=0.00' (Dynamic Tailwater)
2=Culvert (Passes 2.10 cfs of 6.29 cfs potential flow)
T _3=0rifice/Grate (Weir Controls 2.10 cfs @ 1.41 fps)
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Summary for Pond 9P: HYDRO 2

Inflow Area = 1.330 ac, 51.88% Impervious, Inflow Depth = 2.19" for 10-Year event
Inflow = 290 cfs @ 12.15 hrs, Volume= 0.242 af

Outflow = 290 cfs @ 12.15 hrs, Volume= 0.242 af, Atten= 0%, Lag= 0.0 min
Primary = 290 cfs @ 12.15 hrs, Volume= 0.242 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=67.09' @ 12.15 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.00' 12.0" Round Culvert
L=111.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 66.00'/ 56.50' S=0.0856"" Cc= 0.900
n= 0.013, Flow Area= 0.79 sf

Primary OutFlow Max=2.88 cfs @ 12.15 hrs HW=67.08" TW=0.00' (Dynamic Tailwater)
1=Culvert (Inlet Controls 2.88 cfs @ 3.67 fps)

Summary for Pond 10P: HYDRO 3

Inflow Area = 1.127 ac, 59.09% Impervious, Inflow Depth = 2.52" for 10-Year event
Inflow = 3.49cfs @ 12.07 hrs, Volume= 0.237 af

Outflow = 3.49cfs @ 12.07 hrs, Volume= 0.237 af, Atten=0%, Lag= 0.0 min
Primary = 3.49cfs @ 12.07 hrs, Volume= 0.237 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=67.48'@ 12.07 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.50' 15.0" Round Culvert
L=76.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 66.50'/ 47.50' S=0.2500"'/" Cc=0.900
n=0.013, Flow Area= 1.23 sf

Primary OutFlow Max=3.46 cfs @ 12.07 hrs HW=67.48" TW=0.00" (Dynamic Tailwater)
T 1=culvert (Inlet Controls 3.46 cfs @ 3.36 fps)

Summary for Pond 11P: HYDRO 5

Inflow Area = 0.697 ac, 93.54% Impervious, Inflow Depth = 4.51" for 10-Year event
Inflow = 217 cfs @ 12.31 hrs, Volume= 0.262 af

Outflow = 217 cfs @ 12.31 hrs, Volume= 0.262 af, Atten= 0%, Lag= 0.0 min
Primary = 217 cfs @ 12.31 hrs, Volume= 0.262 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=67.50'@ 12.31 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.67' 12.0" Round Culvert
L=7.0" CPP, square edge headwall, Ke= 0.500
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Inlet / Outlet Invert= 66.67'/ 66.00' S=0.0957"'" Cc= 0.900
n=0.013, Flow Area= 0.79 sf

Primary OutFlow Max=2.17 cfs @ 12.31 hrs HW=67.50" TW=0.00' (Dynamic Tailwater)
T 1=culvert (Inlet Controls 2.17 cfs @ 3.10 fps)

Summary for Pond 24P: HYDRO 1

Inflow Area = 0.660 ac, 73.48% Impervious, Inflow Depth = 3.26" for 10-Year event
Inflow = 297 cfs @ 12.02 hrs, Volume= 0.179 af

Outflow = 297 cfs @ 12.02 hrs, Volume= 0.179 af, Atten= 0%, Lag= 0.0 min
Primary = 297 cfs @ 12.02 hrs, Volume= 0.179 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=62.12' @ 12.02 hrs

Device Routing Invert Outlet Devices

#1  Primary 61.00' 12.0" Round Culvert
L=18.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 61.00'/ 60.50' S=0.0278'/" Cc= 0.900
n= 0.013, Flow Area= 0.79 sf

Primary OutFlow Max=2.95 cfs @ 12.02 hrs HW=62.11" TW=60.71" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 2.95 cfs @ 3.75 fps)

Summary for Pond 25P: HYDRO 4

Inflow Area = 1.500 ac, 43.93% Impervious, Inflow Depth = 1.79" for 10-Year event
Inflow = 3.30cfs @ 12.06 hrs, Volume= 0.224 af

Outflow = 3.30cfs @ 12.06 hrs, Volume= 0.224 af, Atten=0%, Lag= 0.0 min
Primary = 3.30cfs @ 12.06 hrs, Volume= 0.224 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=77.74'@ 12.06 hrs

Device Routing Invert Outlet Devices

#1  Primary 76.59' 15.0" Round Culvert
L=18.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 76.59'/ 76.50' S=0.0050"'/" Cc= 0.900
n=0.013, Flow Area= 1.23 sf

Primary OutFlow Max=3.29 cfs @ 12.06 hrs HW=77.74" TW=76.58" (Dynamic Tailwater)
T 1=culvert (Barrel Controls 3.29 cfs @ 3.64 fps)
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Summary for Subcatchment 1S: 1

Runoff = 5.08 cfs @ 12.02 hrs, Volume= 0.312 af, Depth= 5.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

0.485 98 Paved parking, HSG A
0.175 39 >75% Grass cover, Good, HSG A

0.660 82 Weighted Average

0.175 26.52% Pervious Area
0.485 73.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 262 0.0734 5.50 Shallow Concentrated Flow, 262 LF SCF @ 7.34% PAVED
Paved Kv=20.3 fps
0.1 63 0.1500 17.57 13.80 Pipe Channel, 63 LF @ 15%

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

0.9 325 Total
Summary for Subcatchment 2S: 2

Runoff = 5.80cfs @ 12.14 hrs, Volume= 0.477 af, Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

0.640 39 >75% Grass cover, Good, HSG A
0.690 98 Paved parking, HSG A

1.330 70 Weighted Average

0.640 48.12% Pervious Area
0.690 51.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.1 100 0.0450 0.23 Sheet Flow, 100 LF SF @ 4.5% GRASS
Grass: Short n=0.150 P2=3.19"
0.4 68 0.1500 2.71 Shallow Concentrated Flow, 69 LF SCF @ 15% GRASS
Short Grass Pasture Kv= 7.0 fps
2.6 235 0.0100 1.50 Shallow Concentrated Flow, 235 LF SCF @ 1%
Grassed Waterway Kv= 15.0 fps
0.1 68 0.0595 8.44 2.95 Pipe Channel, 68 LF @ 6%

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n= 0.013 Corrugated PE, smooth interior

0.1 127 0.1250 16.04 12.60 Pipe Channel, 127 LF @ 12.5%
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
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n=0.013 Corrugated PE, smooth interior
10.3 598 Total

Summary for Subcatchment 3S: 3

Runoff = 6.58 cfs @ 12.07 hrs, Volume= 0.447 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

0.666 98 Paved parking, HSG A
0.461 39 >75% Grass cover, Good, HSG A

1.127 74 Weighted Average

0.461 40.91% Pervious Area
0.666 59.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 100 0.2050 0.43 Sheet Flow, 100 LF SF @ 21% GRASS
Grass: Short n=0.150 P2=3.19"
0.1 27 0.0740 4.08 Shallow Concentrated Flow, 27 LF SCF @ 7.4%
Grassed Waterway Kv= 15.0 fps
0.3 79 0.0412 4.12 Shallow Concentrated Flow, 79 LF SF @ 4.12% PAVED

Paved Kv=20.3 fps

0.3 283 0.0960 16.31 20.01 Pipe Channel, 283 LF @ 9.6%
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

4.6 489 Total
Summary for Subcatchment 4S: 4

Runoff = 717 cfs@ 12.05 hrs, Volume= 0.468 af, Depth= 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

0.659 98 Paved parking, HSG A

0.841 39 >75% Grass cover, Good, HSG A
1.500 65 Weighted Average

0.841 56.07% Pervious Area

0.659 43.93% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.1 55 0.2800 0.43 Sheet Flow, 55 LF SF @ 28% GRASS
Grass: Short n=0.150 P2=3.19"
0.7 121 0.0190 2.80 Shallow Concentrated Flow, 121 LF SCF @ 2% PAVED
Paved Kv=20.3 fps
0.6 283 0.0270 7.45 5.85 Pipe Channel, 283 LF @ 2.7%

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

3.4 459 Total
Summary for Subcatchment 5S: 5

Runoff = 3.34 cfs @ 12.31 hrs, Volume= 0.412 af, Depth= 7.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

0.652 98 Roofs, HSG A
0.045 39 >75% Grass cover, Good, HSG A

0.697 94 Weighted Average

0.045 6.46% Pervious Area
0.652 93.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
23.5 79 0.0100 0.06 Sheet Flow, 79 LF SF @ 1%
Woods: Light underbrush n=0.400 P2=3.19"
0.1 63 0.2470 17.21 6.01 Pipe Channel, 62.5 LF @ 25%

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.013 Corrugated PE, smooth interior

23.6 142 Total
Summary for Subcatchment 6S: 6

Runoff = 0.80cfs @ 12.55 hrs, Volume= 0.115 af, Depth= 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description

0.243 39 >75% Grass cover, Good, HSG A
0.160 98 Paved parking, HSG A

0.403 62 Weighted Average

0.243 60.30% Pervious Area

0.160 39.70% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
374 100 0.0050 0.04 Sheet Flow, 100 LF SF @ 0.5%
Woods: Light underbrush n=0.400 P2=3.19"
0.6 82 0.0221 2.23 Shallow Concentrated Flow, 82 LF SCF @ 2.2% GRASS

Grassed Waterway Kv= 15.0 fps

0.1 107 0.0977 14.18 11.14 Pipe Channel, 107 LF @ 9.8%
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013 Corrugated PE, smooth interior

38.1 289 Total
Summary for Subcatchment 7S: 7

Runoff = 491 cfs @ 12.12 hrs, Volume= 0.484 af, Depth= 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=7.81"

Area (ac) CN Description
2.096 35 Brush, Fair, HSG A
0.375 98 Paved parking, HSG A
1.829 39 >75% Grass cover, Good, HSG A
4.300 42 Weighted Average

3.925 91.28% Pervious Area
0.375 8.72% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.4 100 0.0875 0.31 Sheet Flow, 100 LF SF @ 8.75% GRASS
Grass: Short n=0.150 P2=3.19"
1.1 155 0.1032 2.25 Shallow Concentrated Flow, 155 LF SCF @ 10% GRASS
Short Grass Pasture Kv= 7.0 fps
0.2 9 0.0278 0.97 Sheet Flow, 9 LF SF @ 2.8% PAVEMENT
Smooth surfaces n=0.011 P2=3.19"
0.0 2 0.0278 1.17 Shallow Concentrated Flow, 2 LF SCF @ 2.8% GRASS
Short Grass Pasture Kv= 7.0 fps
0.1 42 0.3869 9.33 Shallow Concentrated Flow, 42 LF SCF @ 39% GRASS

Grassed Waterway Kv= 15.0 fps

6.8 308 Total
Summary for Subcatchment ES1: Upstream Watershed Area

Runoff = 12,834.86 cfs @ 43.44 hrs, Volume= 33,252.661 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=7.81"
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Area (ac) CN Description
122,291.566 64

122,291.566 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2,300.0 Direct Entry, Time of Concentration

Summary for Reach DP1: Design Point 1

Inflow Area =122,301.583 ac, 0.00% Impervious, Inflow Depth > 3.26" for 100-Year event
Inflow 12,834.86 cfs @ 43.44 hrs, Volume=  33,255.264 af
Outflow 12,834.86 cfs @ 43.44 hrs, Volume=  33,255.264 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs

Summary for Pond 1P: BIO 1

Inflow Area = 0.660 ac, 73.48% Impervious, Inflow Depth = 5.68" for 100-Year event
Inflow = 5.08 cfs @ 12.02 hrs, Volume= 0.312 af

Outflow = 2.38cfs@ 12.11 hrs, Volume= 0.312 af, Atten=53%, Lag= 5.7 min
Discarded = 0.02cfs@ 12.11 hrs, Volume= 0.052 af

Primary = 2.36cfs@ 12.11 hrs, Volume= 0.261 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=61.13'@ 12.11 hrs Surf.Area= 3,047 sf Storage= 2,984 cf

Plug-Flow detention time= 143.4 min calculated for 0.312 af (100% of inflow)
Center-of-Mass det. time= 143.8 min ( 938.1 - 794.2)

Volume Invert Avail.Storage Storage Description
#1 60.00' 4,172 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
60.00 2,250 0 0
61.00 2,962 2,606 2,606
61.50 3,300 1,566 4,172
Device Routing Invert Outlet Devices
#1 Discarded 60.00" 0.250 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 52.00'
#2  Primary 60.00' 12.0" Round Culvert

L=56.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert=60.00'/ 55.61' S=0.0784"'" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 60.50' 24.0" x 24.0" Horiz. Orifice/Grate X 2.00 C= 0.600

Limited to weir flow at low heads
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Discarded OutFlow Max=0.02 cfs @ 12.11 hrs HW=61.13' (Free Discharge)
1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=2.36 cfs @ 12.11 hrs HW=61.13" TW=0.00' (Dynamic Tailwater)

2=Culvert (Inlet Controls 2.36 cfs @ 3.01 fps)
T _3=0rifice/Grate (Passes 2.36 cfs of 25.86 cfs potential flow)

Summary for Pond 4P: BIO 2

Inflow Area = 1.500 ac, 43.93% Impervious, Inflow Depth = 3.74" for 100-Year event
Inflow = 717 cfs @ 12.05 hrs, Volume= 0.468 af

Outflow = 6.47 cfs @ 12.09 hrs, Volume= 0.468 af, Atten=10%, Lag= 2.0 min
Discarded = 0.02cfs @ 12.09 hrs, Volume= 0.060 af

Primary = 6.45cfs @ 12.09 hrs, Volume= 0.408 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=76.89' @ 12.09 hrs Surf.Area= 3,178 sf Storage= 2,804 cf

Plug-Flow detention time= 120.1 min calculated for 0.468 af (100% of inflow)
Center-of-Mass det. time= 120.5 min ( 954.6 - 834.1 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,144 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
76.00 3,100 0 0
77.00 3,187 3,144 3,144
Device Routing Invert Outlet Devices
#1  Discarded 76.00" 0.250 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 66.00'
#2  Primary 71.75" 12.0" Round Culvert

L=41.0" CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 71.75'/ 71.55' S=0.0049'/" Cc=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#3  Device 2 76.50' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.02 cfs @ 12.09 hrs HW=76.89" (Free Discharge)
T _1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=6.40 cfs @ 12.09 hrs HW=76.89' TW=0.00' (Dynamic Tailwater)
2=Culvert (Passes 6.40 cfs of 6.43 cfs potential flow)
T _3=0rifice/Grate (Weir Controls 6.40 cfs @ 2.05 fps)
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Summary for Pond 9P: HYDRO 2

Inflow Area = 1.330 ac, 51.88% Impervious, Inflow Depth = 4.30" for 100-Year event
Inflow = 5.80cfs @ 12.14 hrs, Volume= 0.477 af

Outflow = 580 cfs @ 12.14 hrs, Volume= 0.477 af, Atten=0%, Lag= 0.0 min
Primary = 580 cfs @ 12.14 hrs, Volume= 0.477 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=68.85'@ 12.14 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.00' 12.0" Round Culvert
L=111.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 66.00'/ 56.50' S=0.0856"" Cc= 0.900
n= 0.013, Flow Area= 0.79 sf

Primary OutFlow Max=5.78 cfs @ 12.14 hrs HW=68.84" TW=0.00' (Dynamic Tailwater)
1=Culvert (Inlet Controls 5.78 cfs @ 7.36 fps)

Summary for Pond 10P: HYDRO 3

Inflow Area = 1.127 ac, 59.09% Impervious, Inflow Depth = 4.76" for 100-Year event
Inflow = 6.58 cfs @ 12.07 hrs, Volume= 0.447 af

Outflow = 6.58 cfs @ 12.07 hrs, Volume= 0.447 af, Atten=0%, Lag= 0.0 min
Primary = 6.58 cfs @ 12.07 hrs, Volume= 0.447 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=68.37' @ 12.07 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.50' 15.0" Round Culvert
L=76.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 66.50'/ 47.50' S=0.2500"'/" Cc=0.900
n=0.013, Flow Area= 1.23 sf

Primary OutFlow Max=6.52 cfs @ 12.07 hrs HW=68.34" TW=0.00' (Dynamic Tailwater)
T 1=culvert (Inlet Controls 6.52 cfs @ 5.31 fps)

Summary for Pond 11P: HYDRO 5

Inflow Area = 0.697 ac, 93.54% Impervious, Inflow Depth = 7.09" for 100-Year event
Inflow = 3.34cfs@ 12.31 hrs, Volume= 0.412 af

Outflow = 3.34 cfs @ 12.31 hrs, Volume= 0.412 af, Atten=0%, Lag= 0.0 min
Primary = 3.34 cfs @ 12.31 hrs, Volume= 0.412 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=67.95' @ 12.31 hrs

Device Routing Invert Outlet Devices

#1  Primary 66.67' 12.0" Round Culvert
L=7.0" CPP, square edge headwall, Ke= 0.500
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Inlet / Outlet Invert= 66.67'/ 66.00' S=0.0957"'" Cc= 0.900
n=0.013, Flow Area= 0.79 sf

Primary OutFlow Max=3.33 cfs @ 12.31 hrs HW=67.95'" TW=0.00' (Dynamic Tailwater)
T 1=culvert (Inlet Controls 3.33 cfs @ 4.25 fps)

Summary for Pond 24P: HYDRO 1

Inflow Area = 0.660 ac, 73.48% Impervious, Inflow Depth = 5.68" for 100-Year event
Inflow = 5.08 cfs @ 12.02 hrs, Volume= 0.312 af

Outflow = 5.08 cfs @ 12.02 hrs, Volume= 0.312 af, Atten=0%, Lag= 0.0 min
Primary = 5.08 cfs @ 12.02 hrs, Volume= 0.312 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=63.30' @ 12.02 hrs

Device Routing Invert Outlet Devices

#1  Primary 61.00' 12.0" Round Culvert
L=18.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 61.00'/ 60.50' S=0.0278'/" Cc= 0.900
n= 0.013, Flow Area= 0.79 sf

Primary OutFlow Max=5.02 cfs @ 12.02 hrs HW=63.26' TW=60.95" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 5.02 cfs @ 6.40 fps)

Summary for Pond 25P: HYDRO 4

Inflow Area = 1.500 ac, 43.93% Impervious, Inflow Depth = 3.74" for 100-Year event
Inflow = 717 cfs@ 12.05 hrs, Volume= 0.468 af

Outflow = 717 cfs@ 12.05 hrs, Volume= 0.468 af, Atten=0%, Lag= 0.0 min
Primary = 717 cfs@ 12.05 hrs, Volume= 0.468 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=78.77"@ 12.05 hrs

Device Routing Invert Outlet Devices

#1  Primary 76.59' 15.0" Round Culvert
L=18.0" CPP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 76.59'/ 76.50' S=0.0050"'/" Cc= 0.900
n=0.013, Flow Area= 1.23 sf

Primary OutFlow Max=7.12 cfs @ 12.05 hrs HW=78.75" TW=76.87" (Dynamic Tailwater)
T 1=culvert (Barrel Controls 7.12 cfs @ 5.80 fps)
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Stormwater Pollution Prevention Plan
Arthur May School Property Redevelopment

Appendix K - Table A
Step 1 - Evaluation of Green Infrastructure Planning Measures

Table A-Page 1

Group Practice Description Applicable Project Specific Evaluation
Preservation |Delineate and place into permanent
. P . P . The proposed site layout has been designed to limit land disturbance to the greatest extent practical.
of conservation undisturbed forests, native i X i i . X .
. L . No Approximately 102 +/- acres of the 155.9 acre project site will remain undisturbed, in its natural state. The
Undisturbed |vegetated areas, riparian corridors, . Rk i L
. project does not propose permanent conservation of this area at this time.
Areas wetlands, and natural terrain.
) Define, delineate and preserve naturally . i i . i .
Preservation . There are no perennial streams, rivers, shorelines, or wetlands on or adjacent to the project site. As such,
vegetated buffers along perennial N/A ) R
of Buffers . ) this green planning measure does not apply.
streams, rivers, shorelines and wetlands.
. ) . Clearing and grading will be limited to the area of disturbance and will be minimized to the greatest extent
. Limit clearing and grading to the . . - . . .
Reductionof | . practical. As a Redevelopment Project, the majority of the land in question had been previously cleared or
» ) minimum amount needed for roads, X o o i K ) k
9 Clearing and drivewavs. foundations. utilities and Yes graded for construction of the existing buildings, roadways, etc. Site clearing and grading required for
5 Grading ¥S, ! o redevelopment will be minor in nature. Approximately 102 +/- acres of the 155.9 acre project site will
o stormwater management facilities. . . .
A remain undisturbed, in its natural state.
3
_— ) Avoid sensitive resource areas such as
© Locating . . .
S floodplains, steep slopes, erodible soils, . i . . X
+ | Development " The site layout has been designed to avoid sensitive resource areas to the greatest extent practical.
(1) . wetlands, mature forests and critical ) i X K . i
Z in Less . X § Yes Furthermore, there are no floodplains, highly erodible soils, wetlands, mature forests and critical habitats
S . habitats by locating development to fit K .
Sensitive . ; located on the project site.
c the terrain in areas that will create the
K] Areas .
- least impact.
2
@ . . .
Use clustering, conservation design or
§ & ) . 8 . The site layout has been designed to maximize open space. Impervious surfaces have been minimized to
a Open Space [open space design to reduce impervious . . ) L o
K Yes the greatest extent practical and approximately 65% of the project sitewill be maintained as vegetated
Design cover, preserve more open space and
open space.
protect water resources.
Restore the original properties and
porosity of the soil by deep till and
amendment with compost to reduce the
Soil generation of runoff and enhance the Yes Full soil restoration is proposed for all areas of disturbance that will not become hardscape. All areas will bg
Restoration |runoff reduction performance of stabilized with seed & mulch, and landscaped areas will be provided.
practices such as downspout
disconnections, grass channels, filter
strips, and tree clusters.
Roadway |Minimize roadway widths and lengths to ) .
. oo X N/A No new roadways are proposed as part of this project.
Reduction |reduce site impervious area
Sidewalk [Minimize sidewalk lengths and widths to Yes Sidewalk widths and lengths have been minimized to the greatest extent practical while alsoensuring
Reduction |reduce site impervious area comfortable and safe pedestrian access throughout the site.
5 Driveway [Minimize driveway lengths and widths to Yes Driveway widths and lengths have been minimized to the greatest extent practical while maintaining acces
g Reduction |reduce site impervious area for emergency vehicles throughout the site.
o
4 Cul-de-sac Minimize the number of cul-de-sacs and
-g Reduction incorporate landscaped areas to reduce N/A No cul-de-sacs are proposed as part of this project.
g_ their impervious cover.
£ . ) .
= Reduce the impervious footprint of
s Building residences andpcommercial Euildin b All new building area has been allocated to efficiently implement the intended use, be architecturally
c Footprint K e 8 . v No appropriate for the surrounding neighborhood, and meet proposed zoning requirements consistent with
] X using alternate or taller buildings while i
5 Reduction o . other areas in the Town.
S maintaining the same floor to area ratio.
ki
3
Reduce imperviousness on parking lots by
eliminating unneeded spaces, providing
parkin compact car spaces and efficient parking
Reductign lanes, minimizing stall dimensions, using Yes Porous pavement has been proposed at the project site.

porous pavement surfaces in overflow
parking areas, and using multi-storied
parking decks where appropriate.
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Stormwater Pollution Prevention Plan
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Appendix K - Table B
Step 2 - Determine Water Quality Treatment Volume (WQv)

Determine Pre- and Post-Development Impervious Cover Areas
Watershed Pre-Development Impervious Area: 172,762 sf= 3.97 ac
Watershed Post-Development Impervious Area: 209,853 sf = 4.82 ac
Total Area Within Work Limits: 258,379 sf= 5.93 ac
Existing Disturbed Impervious Area: 107,395 sf= 2.47 ac
New Development Impervious Area: 37,091 sf = 0.85 ac
Redevelopment Impervious % (based on proposed treatment practice) 75 %
Redevelopment Impervious Area: 80,546 sf= 1.85 ac

Determine the Initial Water Quality Volume (WQv)

WAQu(acre-feet) = [(P)(Rv)(A)] /12
Rv = 0.05+0.009(1)
| = Impervious Cover (%)

P= 1.40 inch
I= 46%
Rv= 0.460
Initial WQu= 13,859 cf = 0.318 [ac-ft ]
Determine Individual Practice Water Quality Volume (WQv)
Percent
Subcatchment Total Area | Impervious Area* k waQv o
Development Type Impervious Rv 3 Description
Area (Acres) (Acres) o (ft>)
(]
1 New Development 0.660 0.485 73% 0.71 2,386 Bioretention
Hydrodynamic
2 Redevelopment 1.330 0.690 52% 0.52 3,494
Separator
Hydrodynamic
3 Redevelopment 1.000 0.539 54% 0.54 2,719
Separator
4 New Development 1.500 0.659 44% 0.45 3,395 Bioretention
Hydrod i
5 Redevelopment 0.698 0.652 93% 0.89 3,159 yarodynamic
Separator
Total 9.88 3.58 36% 0.38 15,154
* As per Section 9.3.2 of Chapter 9: Redevelopment of the NYSDEC Stormwater Design Manual, the plan proposes use of either
standard practices to treat 25% or alternative practices to treat 75% of the WQv from existing disturbed, impervious area as well as
any additional runoff from tributary areas that are not within the disturbed, impervious area.
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Appendix K - Table C

equation as:

where:
HSG A=
HSG B=

practices (SMPs).

RRv = (P x Rv* x Ai) / 12

0.55
0.40

where: RRv = Runoff Reduction Volume (acre-feet)
P = 90% Rainfall Event Number (inches) (interpolated from Design Manual Fig 4.1)
Rv =0.05 + 0.009 (I), where | is 100% impervious = 0.95 constant
Ai = (S x Aic) = Impervious cover targeted for runoff reduction
Aic = Total area of new impervious cover (acres)
S = Hydrologic Soil Group (HSG) Specific Reduction Factor

HSG C=
HSG D=

Step 3 - Determine Minimum Required Runoff Reduction Volume (RRv)

Section 4.3 of the NYSDEC Stormwater Management Design Manual describes the Runoff Reduction Volume

0.30
0.20

The following table presents the RRv calculations for each of the proposed stormwater management

Enter the Soils Data for the site

Soil Group Acres S
A 5.93 0.55
B 0.00 0.40
C 0.00 0.30
D 0.00 0.20

Total Area 5.93 acres

Calculate the Minimum RRv

S= 0.55
Impervious = 0.85 acre
Precipitation = 1.40 in
Rv 0.95
Minimum RRv 2,261 fit>
0.052 ac-ft
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Appendix K - Table D
Step 3 - Evaluation of Green Infrastructure Techniques

Table C- Page 1

Design . L - . i . L
Variagnt Practice Description Applicable Project Specific Evaluation/Justification
Retain the pre-development hydrologic and
Conservation (water quality characteristics of undisturbed The project site does not contain any significant natural resources. The majority of the site has been|
RR-1 of Natural [natural areas, stream and wetland buffers by No previously disturbed. Approximately 102 +/- Acres will remain undisturbed, in its natural state. The
Areas restoring and/or permanently conserving these project does not propose permanent conservation of these areas at this time.
areas on a site.
Undisturbed natural areas such as forested
Sheet flow to .
o conservation areas and stream buffers or ) ) ) . . ) ) .
Riparian . . L No impervious areas flow to Design Point 1. Due to Design Point 2 being located within Raymond
RR-2 vegetated filter strips and riparian buffers can No e X . 4 ) .
Buffers or Avenue and an existing piped stormwater conyenace system, this technique is not feasible.
. . be used to treat and control stormwater runoff
Filter Strips .
from some areas of a development project.
Plant or conserve trees to reduce stormwater
runoff, increase nutrient uptake, and provide The project proposes the preservation of existing mature trees, as well as the planting of numerous
RR-3 Tree Planting [bank stabilization. Trees can be used for No trees throughout the site, in order to reduce stormwater runoff, increase nutrient uptake, and
/ Tree Box |applications such as landscaping, stormwater provide bank stabilization. However, credit for these trees will not be taken toward an area
management practice areas, and conservation reduction in the RRv calculations.
areas.
. . |Direct runoff from residential rooftop areas and i i
Disconnection ) Disconnected rooftop downspouts are proposed at a number of locations. However, no areas
upland overland runoff flow to designated X X o . X
RR-4 of Rooftop . No contain a long enough flow path before reconnecting with impervious areas to qualify for the
pervious areas to reduce runoff volumes and ) _ .
Runoff rooftop disconnection credit.
rates.
The natural drainage paths, or properly
designed vegetated channels, can be used The site has been designed to place greater emphasis on sheet flow instead of channeled flow.
RR-5 Vegetated [instead of constructing underground storm No Stormwater practices have been designed to provide management and treatment at the source. A
Swale sewers or concrete open channels to increase vegetated swale is proposed along the western edge of the project site to divert clean runoff from
time of concentration, reduce the peak impervious area. However, credit for this practice will not be taken in the RRv calculations.
discharge, and provide infiltration.
Manage and treat small volumes of stormwater
) runoff using a conditioned planting soil bed and Due to the limited tributary area to rain gardens (less than or equal to 1,000SF), a rain garden is not
RR-6 | Rain Garden ) . ) e No . L
planting materials to filter runoff stored within practical at this site.
a shallow depression.
Small landscaped stormwater treatment
devices that can be designed as infiltration or . i . .
L ) . The stormwater management approach for this project is intended to provide a more natural
Stormwater |filtering practices. Stormwater planters use soil L . ) . .
RR-7 o A ) . No aesthetic. Since stormwater planters have significant maintenance considerations and a more
Planter infiltration and biogeochemical processes to i X X
. . structured aesthetic, they have not been proposed for this project.
decrease stormwater quantity and improve
water quality.
Rain Barrels/ Capture and store stormwater runoff to be Rain Barrels/Cisterns are not proposed on-site due to the need for active
RR-8 Cisterns used for irrigation systems or filtered and No management/maintenance and initial capital cost. In addition, the cold climate of the project area
reused for non-contact activities. would require additional protection measures from freezing.
Pervious types of pavements that provide an
alternative to conventional paved surfaces,
Porous designed to infiltrate rainfall through the . L
RR-9 . No Porous pavement is not proposed at this site.
Pavement [surface, thereby reducing stormwater runoff
from a site and providing some pollutant
uptake in the underlying soils.
Capture runoff by a layer of vegetation and soil
installed on top of a conventional flat or sloped
roof. The rooftop vegetation allows evaporation| L
RR-10 | Green Roof L No Green roofs are not proposed at this site.
and evapotranspiration processes to reduce
volume and discharge rate of runoff entering
conveyance system.
Stream Daylight previously-culverted/piped
streams to restore natural habitats, better
Stream . . . N - -
Daylighting attenuate runoff by increasing the storage size, No No stream daylighting opportunities are present on this site.

promoting infiltration, and help reduce
pollutant loads.
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Appendix K - Table E
Summary Table: Runoff Reduction Volume and Treated volumes
Runoff Reduction Techiques/Standard T'?tal . T'?tal . wav waQv
SMPs Contributing Contr.lbutmg Reduced Treated
Area Impervious Area (RRv)
(acres) (acres) cf cf
Conservation of Natural Areas RR-1 0.00 0.00
< Sheetflow to Rlparlan Buffers/Filter RR-2 0.00 0.00
= Strips
é Tree Planting/Tree Pit RR-3 0.00 0.00
2 Disconnection of Rooftop Runoff RR-4
& Vegetated Swale RR-5 0
= Rain Garden RR-6 0
% Stormwater Planter RR-7 0
g Rain Barrel/Cistern RR-8 0
Porous Pavement RR-9 0
Green Roof (Intensive & Extensive) RR-10 0
Infiltration Trench I-1 0.00 0.00 0 0
) Infiltration Basin I-2 0.00 0.00 0 0
28 Dry Well -3 0.00 0.00 0 0
_?0 JJ: Underground Infiltration System -4 0.00 0.00 0 0
©
I % Bioretention F-5 2.16 1.14 2,405 | 3,607
(%}
Dry Swale 0-1 0 0
Micropool Extended Detention (P-1) P-1 0.00 0.00 0
Wet Pond (P-2) P-2 0.00 0.00 0
Wet Extended Detention (P-3) P-3 0.00 0.00 0
Multiple Pond System (P-4) P-4 0.00 0.00 0
" Pocket Pond (P-5) P-5 0.00 0.00 0
% Surface Sand Filter (F-1) F-1 0.00 0.00 0
% Underground Sand Filter (F-2) F-2 0.00 0.00 0
-‘E Perimeter Sand Filter (F-3) F-3 0.00 0.00 0
§ Organic Filter (F-4) F-4 0.00 0.00 0
< Shallow Wetland (W-1) W-1 0.00 0.00 0
Extended Detention Wetland (W-2) W-2 0.00 0.00 0
Pond/Wetland System (W-3) W-3 0.00 0.00 0
Pocket Wetland (W-4) W-4 0.00 0.00 0
Wet Swale (0-2) 0-2 0.00 0.00 0
° Hydrodynamic Separator 1.33 0.51 9,373
% § Filterra Bioretention System 0.00 0.00 0
£ G Wet Vault 0.00 0.00 0
£ £ Media Filter 0.00 0.00 0
Underground Infiltration System 0.00 0.00 0
Totals by Area Reduction > 1.33 0.51
Totals by Volume Reduction > 0.00 0.00
Totals by Standard SMP w/RRV > 2.16 1.14 3,607
Totals by Standard SMP > 0.00 0.00 0
Totals by Alternative Practices > 1.33 0.51 9,373
Totals ( Area + Volume + all SMPs) > 4.82 2.16 12,979 15,384

Chazen Job Number: 51657.00

The Chazen Companies



Appendix A - Table F
Practice Specific Sizing Calculation Worksheet

BIORETENTION NO. 1 (BIO-1)

Practice Proposed? Yes |

Enter Site Data For Drainage Area to be Treated by Practice

Catchmen Total Area Impervious Area Percent Impervious wav Pre.‘:'p'tat Descriptio
Rv 3 ion
t Number (Acres) (Acres) % (ft’) (in) n
1 0.66 0.49 73% 071 2,386 1.40 B'°r§;em'
<<WQy after

Enter Impervious Area Reduced by adjusting for

Disconnection of Rooftops Within this 0.00 73% 0.71 2,386 .
Disconnected
Catchment:
Rooftops
Reduced <<WQy after
by Tree 0.00 0.00 73% 0.71 2,386 adjusting for Tree
Planting: Planting
Enter the portion of the WQv that is not reduced for all practices routed to this practice: 0 ft3 |
Determine Required Water Quality Volume
waQy = (P/12) *Rv * A
where: WQv = Water Quality Volume (acre-feet)
P = 1-year 24-hour design storm (inches)
Rv =0.05 +0.009 (I); min Rv=0.2
| = Impervious Cover (%) within the drainage area contributing to the SWM practice
A = Drainage area (square feet) contributing to the SWM practice
I WQy = 2,386 CF I*Value taken from Appendix K - Table B
Calculate Required Filter Bed Area
Af=(WQu)*(df)/[(k)* (hf+df)*(tf)]
where: Af = Surface area of filter bed (SF) k = Coefficient of permeability of filter media (ft/day)
WQv = Required Water Quality Volume (CF) hf = Average height of water above filter bed (ft)
df = Filter bed depth (ft) tf = Design filter bed drain time (days)
. Provided
SMP ID wav df k hf tf Minimum Af A
(cubic feet) (feet) (ft/day) (feet) (days) (sg-ft) (sg-ft)
BIO-1 2,386 2.5 0.5 0.25 2.0 2,169 2,221

Calculate Provided Water Quality Volume

WAQy Provided Within Practice = Total volumes of soil media, mulch, and ponding
WQv = Vgy +Vy + Vpond

Vs = Af * df * Pgy, = 1,111cf.
Vy = Af* dm * Py, = 222|cf.
Veonp = (Af * hf * 2) + (2 * S * hf” * Pf) = 1,201 (cf.
where:
Psy = Porosity of soil media - 0.20 0.20
Py = Porosity of mulch - 0.40 0.40
S = Bioretention Side Slopes 3.00[:1
Pf = Bioretention Perimeter 241|LF
| way =| 2,533|CF |

Calculate Provided Runoff Reduction Volume

Using Underdrains? Yes
RRv = 1,013 CF
| RRv Applied = 1,013 CF |This is 40% of the storage provided or WQv, whichever is less.




Appendix A - Table F
Practice Specific Sizing Calculation Worksheet

BIORETENTION NO. 2 (BIO-2)

Practice Proposed? | Yes
Enter Site Data For Drainage Area to be Treated by Practice
Catchmen Total Impervious Area Percent Impervious waQv Pref:npltat L
 Number Area (Acres) % Rv ) ion Description
(Acres) (in)
4 1.50 0.66 44% 0.45 3,395 1.40 Bioretention

Enter Impervious Area

Reduced by R
W fter adjusting f
Disconnection of 0.00 44% 0.45 3,395 <<D~ Qv a etra;1 :{us If:g or
Rooftops Within this Isconnected Rooftops
Catchment:
Reduced
<<WAQy after adjusting for Tree
by Tree 0.00 0.00 44% 0.45 3,395 Q J. &
X Planting
Planting:
Enter the portion of the WQv that is not reduced for all practices routed to this practi 0 ft3 |
Determine Required Water Quality Volume
waQy = (P/12) *Rv * A
where: WQv = Water Quality Volume (acre-feet)
P = 1-year 24-hour design storm (inches)
Rv =0.05 +0.009 (I); min Rv=0.2
| = Impervious Cover (%) within the drainage area contributing to the SWM practice
A = Drainage area (square feet) contributing to the SWM practice
I waQv = 3,395 CF I*Value taken from Appendix K - Table B
Calculate Required Filter Bed Area
Af=(WQu)*(df)/[(k)*(hf+df)*(tf)]
where: Af = Surface area of filter bed (SF) k = Coefficient of permeability of filter media (ft/day)
WQv = Required Water Quality Volume (CF) hf = Average height of water above filter bed (ft)
df = Filter bed depth (ft) tf = Design filter bed drain time (days)
way df K hf ” Min;r:um Proxi:ed
SMP ID (oobn
cubic
feet) (feet) (ft/day) (feet) (days) (sq-ft) (sq-ft)
BIO-1 3,395 2.5 0.5 0.25 2.0 3,087 3,100

Calculate Provided Water Quality Volume

Hed Within Practice = Total volumes of soil media, mulch, and ponding
WQu = Vgy + Vy + Vpond

Vg = AF* df * Pgy, = 1,550|cf.
V= Af *dm * P, = 310)|cf.
Veonp = (Af * hf * 2) + (2 * S * hf? * Pf) = 1,618cf.
where:
Ps\ = Porosity of soil media - 0.20 0.20
Py = Porosity of mulch - 0.40 0.40
S = Bioretention Side Slopes 3.00[:1
Pf = Bioretention Perimeter 181|LF
| wav=| 3478cF |

Calculate Provided Runoff Reduction Volume

Using Underdrains? Yes
RRv=| 1,391 |CF
RRv Applied =[ 1,391 |[CF IThis is 40% of the storage provided or WQv, whichever is less.
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TABLE G HYDRODYNAMIC
SEPARATOR SIZING CALCULATIONS

File Version 1.3
Page 1 of 2

ENGINEERED SOLUTIONS

Date:

Project:
Location:

Prepared For:

12/19/2019

City of Beacon Water Quality
Beacon, NY

Chazen Companies

Purpose: To calculate the water quality flow rate (Qwq) over a given site area. In this situation the WQv to be
analyzed is the runoff produced by the first 1.4 inch(es) of rainfall, per Fig 4.1 of the New York State
Stormwater Management Design Manual
Reference: United States Department of Agriculture Natural Resources Conservation Service TR-55 Manual, New
York State Stormwater Management Design Manual - 2015
F :
ormulas wav = P)(R)(A
12
R, = (0.05+0.009(1)
CN = 1000/[10+5P+10Qa-10(Qa“+1.25QaP)"“]
Qwq = (q,)*(A)*(Qa)
Structure: Unit 1 Structure: Unit 2 Structure: Unit 3
P 1.40 in. P 1.40 in. P 1.40 in.
A 0.645 ac A 1.236 ac A 1.003 ac
I 71.63 % I 38.51 % I 66.40 %
te 6.0 min. t; 10.3 min. t; 6.0 min.
te 0.100 hr. te 0.172 hr. te 0.100 hr.
R, 0.695 R, 0.397 R, 0.648
90% WQv 0.052 ac-ft 90% WQv 0.057 ac-ft 90% WQv 0.076 ac-ft
90% WQv 2278.19  |ft® 90% WQv | 2491.63 |ft 90% WQv | 3301.85 |t
Qa 0.973 in. Qa 0.555 in. Qa 0.907 in.
CN 95.67 CN 88.98 CN 94.82
I 0.090 I, 0.248 I, 0.109
I./P 0.064 I./P 0.177 I./P 0.078
qu 650 (csm/in) qu 560 (csm/in) qu 650 (csm/in)
A 0.00101 miles® A 0.00193 |miles? A 0.00157 |miles?
Qwq 0.64 cfs Qwq 0.60 cfs Qwq 0.92 cfs



kbardwell_0
Text Box
TABLE G HYDRODYNAMIC SEPARATOR SIZING CALCULATIONS


c_,\:\,\lé(é NTEc Hﬁ TABLE G HYDRODYNAMIC File Version 1.3
> SEPARATOR SIZING CALCULATIONS Page 2 of 2

ENGINEERED SOLUTIONS

Date: 12/19/2019
Project: City of Beacon Water Quality
Location: Beacon, NY

Prepared For: Chazen Companies

Purpose: To calculate the water quality flow rate (Qwq) over a given site area. In this situation the WQv to
be analyzed is the runoff produced by the first 1.4 inch(es) of rainfall, per Fig 4.1 of the New York
State Stormwater Management Design Manual

Reference: United States Department of Agriculture Natural Resources Conservation Service TR-55 Manual,
New York State Stormwater Management Design Manual - 2015

F las: P)(R,)(A
ormulas waQv = ~

R, = (0.05+0.009(1)
CN = 1000/[10+5P+10Qa-10(Qa*+1.25QaP)"*]

Qwq = (q.)*(A)*(Qa)

Structure: Unit 4 Structure: Unit 5
P 1.40 in. P 1.40 in.
A 1.505 ac A 0.698 ac
I 35.22 % I 97.13 %
[ 6.0 min. [ 23.6 min.
ts 0.100 hr. t; 0.393 hr.
R, 0.367 R, 0.924
90% WQv 0.064 ac-ft 90% WQv 0.075 ac-ft
90% WQv 2805.26 |t 90% WQv | 3275.71 |t
Qa 0.513 in. Qa 1.293 in.
CN 88.07 CN 99.07
I, 0.271 I, 0.041
I,/P 0.194 I,/P 0.029
qu 625 (csm/in) qu 450 (csm/in)
A 0.00235 [miles?® A 0.00109 |[miles?
Qwq 0.75 cfs Qwq 0.63 cfs
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Appendix K:
Soil Testing Results
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Deep Test Results 07/11/2013

Test Number | Depth Soil Type
0-4.5' | Fill, Gravelly Loam w/ Brick, Concrete, Boulders
DT-1 4.5-7 Sandy Clay Loam
0-2.5" Fill: Gravelly Loam w/ Construction Debris
DT-2 2.5 2" Metal Pipe Found, Ended DT
0-1.5 Gravelly Loam
1.5-2.5' Clay Fill w/ Construction Debris
2.5-3 Old Asphalt
3-3.5 Construction Debris
DT-3 3.5-7 Clay
0-1' Gravelly Loam Fill
DT-4 -7 Sandy Loam, Water @ 7'
DT-5 0-5' Gravelly Silty Loam Fill, Rock @ &'
0-5'-3" [Gravelly Loam Fill w/ Bricks & Construction Debris
DT-6 5'-3" Rock
0-5' Gravely Loam Fill
DT-7 5-7' Clay, Shale @ 7'
-3.%' Intermittent Clay Loam and Gravelly Loam w/
Bricks & Construction Debris
DT-8 3.5-6.5 Same w/o Bricks, No Rock, No Water
0-4.5' Gravelly Loam Fill - No Debris
4.5-6.5' Virgin Clay
DT-9 6.5 Shale
- Search for forcemain, 2" fiberglass elbow found
DT-10 - Remaining forcemain not found
- Search for water main
DT-11 - 4"DIF @ 3, no 8" DIP found

CHAZEN ENGINEERING, LAND SURVEYING

COMPANTES

Engineers/Surveyors

ice Locations:

Dutchess County Office:

Poughkeepsie, New York 12601
Environmental Scientists

Landscape Architects

U LANDSCAPE ARCHITECTURE CO., D.P.C.

Capital District Office:
547 River Street

Notth CouniTy Office:

Troy, New York 12180

Queensbury, New York 12804
(845) 454—3980 Phone: (518) 273—0055

(518) 812-0513

Drawing Name: \\Acad100\x\8\81000—-81099\81056 — Tioronda Ave — 100 Units\ENG\DWG\SOIL_TEST_RESULTS_81056.dwg
Xref's Attached: XBASE—ENG_B1056—00; XTB_81056—00_24x36 — Soil
Date Printed: Aug 27, 2013, 11:26am

date

LEGEND:

** DEEP TEST

TIORONDA AVENUE & 465 WOLCOTT AVENUE

BEACON 248 DEVELOPMENT, LLC

SOIL TESTING RESULTS

CITY OF BEACON, DUTCHESS COUNTY, NEW YORK
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date
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Appendix L:
Flood Insurance Study, Volume 1 of 4
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