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101 SCOPE

A. PURPOSE: STEL, Inc. (STEL) has placed an emphasis on following the New York State
Department of Environmental Conservation (NYSDEC) SPDES General Permit for Stormwater
Discharges from Construction Activity governing storm water discharges during construction,
and in accordance with erosion control practices. The Contractor’s participation in this
program is mandatory and its non-compliance is subject to various remedies, including without
limitation, monetary set-offs, withholding payments; reimbursement for costs, expenses
(including reasonable attorney’s fees), fines and civil penalties incurred by STEL; and/or
liquidated damages. This section provides a descriptive explanation of STEL’s Storm Water
Pollution Prevention Program and required Contractor participation.

The Engineer of record for this project certifies that this SWPPP meets the requirements and is
in compliance with the New York State Stormwater Management Design Manual and latest
NYSDEC Phase Il stormwater regulation requirements.

B. SPDES General Permit for Stormwater Discharges from Construction Activity: Regulations
promulgated by the NYSDEC to regulate the discharge of storm water from construction
activities on sites where more than one (1) acre of soil is disturbed. One of the ways to comply
with these regulations for affected sites is to request coverage under the General Permit for
Construction Activities for New York State. In order to use the General Permit, a Notice of
Intent (NOI) form must be completed and electronically submitted to the NYSDEC at least 5
business days prior to any earth-disturbing activities (this time frame may increase to 60
business days if a full review of the SWPPP is determined necessary by the NYSDEC) and a
Storm Water Pollution Prevention Plan (SWPPP) for the site must be prepared and followed
during the construction activities. Once a copy of the SPDES letter of acknowledgement is
received from NYSDEC, a copy will be included in Appendix F of this report.

Approval from a regulated, traditional land use control MS4:

1. An owner or operator of a construction activity that is not subject to the requirements
of a regulated, traditional land use control MS4 must first develop a SWPPP in
accordance with all applicable requirements of this permit and then submit a
completed NOI form to the NYSDEC.

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

C. RESPONSIBILITIES OF THE CONTRACTOR: The Contractor shall manage the discharge of storm
water from the site in accordance with the NYSDEC General Permit for Construction Activities
conditions and the following provisions of this section. The Operator shall be responsible for
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conducting the storm water management practices in accordance with the permit. The
Contractor shall be responsible for providing qualified inspectors to conduct the inspections
required by the SWPPP. The Contractor shall be responsible for any enforcement action taken
or imposed by federal, state, or local agencies, including the cost of fines, construction delays,
and remedial actions resulting from the Contractor’s failure to comply with the permit
provisions. It shall be the responsibility of the Contractor to make any changes to the SWPPP
necessary when the Contractor or any of his subcontractors elects to use borrow or fill or
material storage sites, either contiguous to or remote from the construction site, when such
sites are used solely for this construction site. Such sites are considered to be part of the
construction site covered by the permit and this SWPPP. Off-site borrow, fill, or material
storage sites which are used for multiple construction projects are not subject to this
requirement, unless specifically required by state or local jurisdictional entity regulations. The
Contractor should consider this requirement in negotiating with earthwork subcontractors,
since the choice of an off-site borrow, fill, or material storage site may impact their duty to
implement, make changes to, and perform inspections required by the SWPPP for the site.

NOTICE OF INTENT: The Operator has petitioned the NYSDEC for coverage under the storm
water discharges during construction at this site to be covered by the SPDES General Permit for
Construction Activity for the State of New York. A Notice of Intent (NOI) for coverage under
this permit has been filed by the Operator. The SWPPP must be prepared prior to submittal of
the NOI form. The Operator will require the Contractor to be a co-permittee with the
Operator. The Contractor will be required to post the NOI at the construction site along with
any building permits.

CONTRACTOR CERTIFICATION & TRAINING: Proof of Training/Certification of the Contractor’s
designated individual shall be kept on site at all times.

REQUIREMENTS FOR THE GENERAL CONTRACTOR AND SUBCONTRACTOR(S): The General
Contractor and Subcontractor(s) shall sign the “Contractor’s Certification Statement” (located
in the Appendix of this report) verifying they have been instructed on how to comply with and
fully understand the requirements of the SPDES General Permit for Construction Activity for the
State of New York and the SWPPP. These certifications must be signed, by a responsible
corporate officer or other party meeting the “Signatory Requirements” of the SPDES General
Permit, on behalf of each entity, prior to the beginning of any construction activities.

STORM WATER POLLUTION PREVENTION PROGRAM LOCATION REQUIREMENTS: The SWPPP is
meant to be a working document that shall be maintained at the site of the Construction
Activities at all times throughout the project, shall be readily available upon request by the
Operator’s personnel or NYSDEC or any other agency with regulatory authority over storm
water issues (local MS4 agency), and shall be kept on-site until the site complies with the Final
Stabilization section of this document. A sign or other notice must be posted near the main
entrance of the construction site which contains a completed NOI, the location of the SWPPP
and the name and phone number of a contact person responsible for scheduling SWPPP viewing
times, and any other state specific requirements. This location shall be coordinated with and
approved by the local MS4 agency prior to installation on site.

INSPECTIONS AND RECORD-KEEPING:
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General Construction Site Inspection and Maintenance Requirements

1.

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

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

Owner or operator Maintenance Inspection Requirements

1.

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

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

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

Qualified Inspector Inspection Requirements

The owner or operator shall have a qualified inspector conduct site inspections in
conformance with the following requirements:

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

Licensed Professional Engineer,

Certified Professional in Erosion and Sediment Control (CPESC),
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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.

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

of:

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

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

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

Construction activities located in the watersheds identified in Appendix D of
the General Permit that involve soil disturbances between five thousand
(5,000) square feet and one (1) acre of land.

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

a.

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

For construction sites where soil disturbance activities are on-going and the
owner or operator has received authorization in accordance with Part 11.C.3 of
the General Permit to disturb greater than five (5) acres of soil at any one
time, the qualified inspector shall conduct at least two (2) site inspections
every seven (7) calendar days. The two (2) inspections shall be separated by a
minimum of two (2) full calendar days.

For construction sites where soil disturbance activities have been temporarily
suspended (e.g. winter shutdown) and temporary stabilization measures
have been applied to all disturbed areas, the qualified inspector shall
conduct a site inspection at least once every thirty (30) calendar days. The
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owner or operator shall notify the Regional Office stormwater contact person
(see contact information in Appendix F of the General Permit) or, in areas
under the jurisdiction of a regulated, traditional land use control M54, the MS4
(provided the MS4 is not the owner or operator of the construction activity) in
writing prior to reducing the frequency of inspections.

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

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

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

following:

a. Date and time of inspection;

b. Name and title of person(s) performing inspection;

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

d. A description of the condition of the runoff at all points of discharge from the

construction site. This shall include identification of any discharges of sediment
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from the construction site. Include discharges from conveyance systems (i.e.
pipes, culverts, ditches, etc.) and overland flow;

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

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

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

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

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

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

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

5. Within one business day of the completion of an inspection, the qualified inspector
shall notify the owner or operator and appropriate contractor or subcontractor
identified in Part lll.A.6. of any corrective actions that need to be taken. The
contractor or subcontractor shall begin implementing the corrective actions within one
business day of this notification and shall complete the corrective actions in a
reasonable time frame.
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6. All inspection reports shall be signed by the qualified inspector. Pursuant to Part II.C.2
of the General Permit, the inspection reports shall be maintained on site with the
SWPPP.

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

l. SWPPP MODIFICATIONS: The inspection report should also identify if any revisions to the
SWPPP are warranted due to unexpected conditions. All revisions are to be completed by the
design engineer and documented in the SWPPP. The SWPPP is meant to be a dynamic working
guide that is to be kept current and amended whenever there is a change in design,
construction, operation, or maintenance at the construction site that has or could have a
significant effect on the discharge of pollutants or when the plan proves to be ineffective in
eliminating or significantly minimizing pollutant discharges. Any changes made to the SWPPP
must first be reviewed and approved by the local MS4 agency, in this case the Town of
Ambherst. The Contractor’s failure to modify or report deficiencies to the Operator and local
MS4 agency (Town of Amherst) will result in the Contractor being liable for fines and
construction delays resulting from any federal, state, or local agency enforcement action.

J. FINAL STABILIZATION AND TERMINATION OF PERMIT COVERAGE: A site can be considered
finally stabilized when all soil disturbing activities have been completed and a uniform
perennial vegetative cover with a density of 85% for the unpaved areas and areas not covered
by permanent structures has been established or equivalent permanent stabilization measures
have been established and the facility no longer discharges storm water associated with
construction activities and a Notice of Termination (eNOT) form filed by the Operator(s) with
the NYSDEC online portal system. The Operator’s Project Manager must complete the eNOT
forms. The eNOT must be signed by the signatory (or equivalent position) on the NOI and
subsequently submitted to the NYSDEC. The eNOT form must also be signed off by the
regulatory MS4 once stabilization has been met onsite. The Operator’s Project Manager must
provide a completed copy of the eNOT to the Contractor for inclusion in the SWPPP, which will
then be optically scanned into the final SWPPP document as required. Filing of the eNOT
terminates coverage under the General Permit and terminates the Contractor’s responsibility
to implement the SWPPP, but the requirements of the SWPPP, including periodic inspections
and long term maintenance plan, must be continued. The owner or operator shall also have
the qualified inspector perform a final site inspection prior to submitting the eNOT to the
department and MS4. Final payment and/or the release of retainage will be withheld until all
provisions of the SWPPP have been submitted, completed and accepted by the Operator.

102 PROJECT NAME AND LOCATION
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Easting: 188704

Northing: 4767026

Estimated Area of Site = 6.05 acres

Estimated Area to be disturbed by Construction Activities = 1.2 acres
A general location map is included as Appendix A.

103 OPERATOR’S NAME AND ADDRESS

Southern Tier Environments for Living, Inc. - STEL
715 Central Avenue
Dunkirk, NY 14048
Contact Person: Rob Savarino
Telephone: 716-908-8322
104  PROJECT DESCRIPTION

This project is a redevelopment of the 2.25 acre northeast portion of the site located at 3900
Maple Road in the Town of Amherst. Construction will consist of a four story, 81-unit senior
housing building to include associated utility, lighting, and landscaping improvements.
Currently the site is developed consisting of a building pad site with associated parking lot and
utility infrastructure. The proposed site development area to be disturbed for this project is
approximately 1.7 acres when construction is completed.

Soil disturbing activities will include:

A. Construction of temporary construction exit points

B. Clearing & grubbing of the site within disturbance limits

C. Installation of the underground detention basins & bioretention area including topsoil &
seed

D. Installation of storm sewer pipes and inlets

E. Construction of utilities

F. Construction of parking lot

G. Final grading & landscaping

H. Construction of buildings

This project is owned by STEL and will be developed by the same. The work area consists of
approximately 2.25 acres for which erosion and sediment controls have been developed and
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105

106

107

108

109

110

111

112

fully addressed in this written plan and the Erosion and Sediment Control Plans. See the
construction documents for additional details.

RUNOFF COEFFICIENT, SOILS, AND RAINFALL INFORMATION

The initial runoff curve number for the pre-construction site is "CN" = 94. The post-construction
runoff curve number for the site will be "CN" = 95. The site is 6.05 acres of which
approximately 1.7 acres will be disturbed by construction activities.

See soils information located in Appendix I.

The site is in Erie County, which receives an average of approximately 45 inches rainfall
annually with the highest amounts of rainfall received in the months of May through
September. Annual snow for this area is approximately 120 inches.

WATERS

The runoff generated from this site will ultimately discharge to an Ellicott Creek.
INDIAN COUNTRY LANDS

This project is not located on Indian Lands.

ENDANGERED AND THREATENED SPECIES

No endangered or threatened species have been determined to be on the site, refer to map
included in Appendix A of this report.

CRITICAL HABITAT

See section 108 above, refer to map in Appendix A of this report.

HISTORIC PLACES

The assessed property is not shown on the NYSHPO map as an archeologically sensitive area.
WETLANDS AND/OR OTHER SURFACE WATERS

No wetlands are located on site.

EROSION AND SEDIMENT CONTROLS

112.1 STABILIZATION PRACTICES

Stabilization practices for this site include:

A. Land clearing activities shall be done only in areas where earthwork will be performed
and shall progress as earthwork is needed.

B. Use of stabilization method for all slopes having a slope greater than 1V:3H.
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Permanent seeding and planting of all unpaved areas using the hydromulching grass
seeding technique.

Mulching exposed areas.
Vegetation preservation in undisturbed areas.
Frequent watering to minimize wind erosion during construction.

a. For sites where 5 acres or more are disturbed at any one time: In areas
where soil disturbance activity has been temporarily or permanently ceased,
temporary and/or permanent soil stabilization measures shall be installed
and/or implemented within seven (7) days from the date the soil disturbance
activity ceased. The soil stabilization measures selected shall be in
conformance with the most current version of the New York Standards and
Specifications for Erosion and Sediment Control.

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

C. The owner or operator shall install any additional measures needed to protect
water quality.

112.2 STRUCTURAL PRACTICES

Structural practices for this site include:

A.

o O

G.

Inlet protection using a method detailed in the Construction Documents.
Perimeter protection using temporary silt fence/silt sock or silt sock.
Outlet protection using rip-rap stone and end sections.

Stabilized Construction Entrance.

Temporary stone wash off areas.

Storm sewer, curb/gutter.

Sediment traps and basins.

112.3 SEQUENCE OF MAJOR ACTIVITIES

The Contractor will be responsible for implementing the following erosion control and storm
water management control measures. The Contractor may designate these tasks to certain
subcontractors as he sees fit, but the ultimate responsibility for implementing these controls
and ensuring their proper functioning remains with the Contractor. The order of activities will
be as follows:

A.

Construct temporary construction exits at locations shown on the Demolition & Erosion
Control Plan Sheet.
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B. Install perimeter silt fence/silt socks/silt sock in the locations shown on the Demolition
& Erosion Control Plan Sheet.

C. Clear & Grub site.

D. Installation of detention basin to act as sediment basins (do not install bioretention soil
or underdrains until stabilized)

E. Commence site grading.

F. Disturbed areas of the site where construction activity has ceased for more than 14
days shall be temporarily seeded and watered.

G. Construction of buildings
H. Installation of proposed utilities
l. Finalize pavement subgrade preparation.

J. Construct all curb, drainage inlets, storm sewer pipes and storm sewer manholes, as
shown on the plans. Install temporary inlet protection at the locations of all inlets.

K. Dust control.

L. Remove inlet protection around inlets and manholes no more than 48 hours prior to
placing stabilized base course.

M. Install base material as required for pavement.
N. Carry out final grading and seeding and planting.
0. Clean storm system following construction, clean detention basins of any silt and return

to design grades.

P. Remove silt fencing/silt sock only after all paving is complete and exposed surfaces are
stabilized.

Q. Remove temporary construction exits only prior to pavement construction in these
areas.

Note: Sediment control storage during construction (traps & basins) during construction shall
be 134 cy per acre of disturbance per NYSDEC requirements.

112.4 STORM WATER MANAGEMENT

The existing site currently sheet drains in multiple directions, the southern area in front of the
Premier building drains centrally towards and existing underground detention system. This
system outlets north to another underground detention system which the northern area of the
site drainsg to as well. This system outlets to the Meyer Road storm sewer system via a water
quality treatment unit previously installed.

The proposed onsite storm sewer system for the northern area where the proposed
redevelopment is located consists of smooth interior HDPE pipes connected by a series of catch
basins and yard drains and a bioretention area incorporated with two underground detention
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basins both to outlet through the existing water quality treatment unit. Stormwater runoff will
be collected on site by the structure and pipe network that will drain to the detention basin
controlled by the proposed drainage well. The bioretention area located on site is designed to
provide 100% of the required Runoff Reduction volume (RRv) for the site. The soils in the vicinity
of the bioretention areas are mainly USDA hydrologic group ‘D’ and therefore the system will be
installed with underdrains per NYSDEC requirements. The bioretention area will consist of 6”
perforated HDPE underdrains in 8” of drainage gravel, followed by filter fabric and then finally
18” minimum of planting soil.

Chapter 9 of the NYSDEC Stormwater Management Design Manual details design requirements for
redevelopment projects, which this project is categorized as. Runoff reduction, water quality
and quantity control is not required for the currently developed areas, but the above are required
for the areas of the site that are currently undeveloped. Runoff reduction, water quality and
volume attenuation for the undeveloped areas are designed in accordance with Chapter 4 of the
manual. A bioretention area will be provided as a “green infrastructure” practice to provide
runoff reduction and water quality to meet the Chapter 4 requirements for the currently
undeveloped areas. Runoff from the site was looked at as a whole for the calculation of volume
attenuation requirements. The existing site has a total of 1.45 acres of impervious cover. The
amount of impervious cover post development is 1.70 acres, an increase of 0.25 acres in
impervious area.

The NYSDEC Stormwater Management Design Manual requires a five-step process for
Stormwater Management Planning as outlined in Chapter 3. The five steps include:

1. Site planning to preserve natural features and reduce impervious cover.

. The area to be redeveloped will be limited to the immediate area around the
proposed senior housing building.

2. Calculation of Water Quality Volume (WQv=RRv) for site.
. See Stormwater Drainage Calculations.
3. Incorporation of Green Infrastructure techniques and standard SMPs with Runoff

Reduction Volume (RRv) capacity.

. Bioretention area was incorporated into the site design to provide required RRv
for the development. See Stormwater Drainage Calculations.

4, Use of standard SMPs where applicable, to treat the portion of water quality volume
not addressed by green infrastructure techniques and standard SMPs with RRv capacity.

. Since the provided RRyv is greater than the WQv required, use of standard SMPs
to treat the remaining WQv is not applicable.
5. Design of volume and peak rate control practices where required.
. See Stormwater Drainage Calculations.

The NYSDEC Stormwater Management Design Manual requires (5) five different criteria be
considered when designing a stormwater management system. Those criteria are Water
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Quality, Runoff Reduction Volume, Channel Protection, Overbank Flooding and Extreme
Storm Protection. Below is a summary of each item and how it is incorporated into this
project.

Water Quality & Runoff Reduction Volume:

The NYSDEC requires reduction of the total water quality volume by green infrastructure
techniques and SMP’s to replicate pre-development hydrology. Bioretention areas were
incorporated into the site layout to provide the required RRv for contributing WQv runoff area
for the development. The bioretention area will provide 4,960 cf RRv. The minimum RRv
required is 2,242 cf. The bioretention area will also treat 7,128 cf of WQv. The required WQv
= 12,088 cf. The sum of the WQv treated and the RRv is equal to the required WQv, therefore
the practice is acceptable.

Channel Protection:

The NYSDEC requires that 24-Hour extended detention be provided for the proposed 1-year
storm event.

Overbank Flooding:

The NYSDEC requires that the 10-year proposed storm event be attenuated with detention and
that the outlet be restricted to the 10-year existing storm event.

Extreme Storm Protection:

The NYSDEC requires that the 100-year proposed storm event be attenuated with detention and
that the outlet be restricted to the 100-year existing storm event.

Refer to the engineer’s report for storm sewer design criteria, runoff summary tables and
stormwater drainage calculations.

113 OTHER CONTROLS
113.1 OFF-SITE VEHICLE TRACKING

A stabilized construction exit will be provided to help reduce vehicle tracking of sediments.
Existing paved areas will remain as long as possible and will be used for vehicle wash areas and
to further aid in the reduction of vehicle tracking of sediments. The paved streets adjacent to
the site entrance shall be inspected daily and swept as necessary to remove any excess mud,
dirt, or rock tracked from the site. Dump trucks hauling material to/from the construction site
will be covered with a tarpaulin. The job site superintendent will be responsible for seeing
that these procedures are followed.

113.2 EXCAVATION SPOIL MATERIALS

Excavation spoil materials are generated during the excavation of the development’s building
and utilities installation. These materials must be properly managed to prevent them from
contributing to storm water discharges. The materials generated from the development of this
project will be hauled off-site or stockpiled for re-use in designated areas which will have
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temporary erosion & sediment control measures installed. Any removal from site will be done
under the necessary permits required by the local governing agencies.

113.3 DUST CONTROL

Minimizing wind erosion and controlling dust will be accomplished by one or more of the
following methods:

A. Frequent watering of excavation and fill areas.
B. Providing gravel or paving at entrance/exit drives, parking areas and transit
paths.

113.4 WASTE DISPOSAL

If needed, all waste materials will be collected and stored in securely lidded metal dumpsters
rented from an approved waste management company. The dumpster will comply with all
local and state solid waste management regulations.

All trash and construction debris from the site will be deposited in the dumpsters. The
dumpsters will be emptied when full and then hauled to a NYSDEC approved landfill for proper
disposal. No construction waste will be buried on-site. All personnel will be instructed
regarding the correct procedures for waste disposal.

113.5 SANITARY WASTE

If needed, portable toilet units or field offices with toilet facilities connected to the municipal
sanitary sewer will be used for sanitary purposes. All portable toilet units will be emptied a
minimum of once per week by a licensed portable facility provided in compliance with local
and state regulations.

113.6 CONCRETE WASTE FROM CONCRETE TRUCKS

A. Emptying of excess unhardened concrete and/or washout from concrete delivery trucks
will be allowed on the job site, but in either (1) specifically designated diked areas
which have been prepared to prevent contact between concrete and/or washout and
storm water which will be discharged from the site or (2) in locations where waste
concrete will be poured into forms to make rip-rap or other useful concrete products.

B. Hardened waste concrete from the designated diked areas described above will be
disposed of in accordance with applicable local and state regulations with regards to
disposal of construction debris.

113.7 HAZARDOUS SUBSTANCES & HAZARDOUS WASTE

A. All hazardous waste materials will be disposed of by the Contractor in the manner
specified by local, state, and/or federal regulations and by the manufacturer of such
products. Site personnel will be instructed in these practices by the job
superintendent, who will also be responsible for seeing these practices are followed.
Material Safety Data Sheets (MSDS’s) for each substance with hazardous properties that
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is used on the job site will be obtained and used for the proper management of
potential wastes that may result from these products. An MSDS will be posted in the
immediate area where such products are stored and/or used and another copy of each
MSDS will be maintained in the SWPPP file at the job site construction office. Each
employee who must handle a substance with hazardous properties will be instructed on
the use of MSDS sheets and the specific information in the applicable MSDS for the
product he/she is using, particularly regarding spill control techniques.

B. The contractor will implement the Spill Prevention Control and Countermeasures
(SPCC) Plan found within this SWPPP and will train all personnel in the proper cleanup
and handling of spilled materials. No spilled hazardous materials of hazardous wastes
will be allowed to come in contact with storm water discharges. If such contact
occurs, the storm water discharge shall be contained on site until appropriate measures
in compliance with state and federal regulations are taken to dispose of such
contaminated storm water. It shall be the responsibility of the job superintendent to
properly train all personnel in the use of the SPCC plan.

C. Any spills of hazardous materials which are in excess of the Reportable Quantities as
defined by the EPA regulations shall be immediately reported to the EPA National
Response Center at 1-100-424-1102. From SWPPP-9 “Reportable Quantity Release
Form” must be filled out.

D. In order to minimize the potential for a spill of hazardous materials to come in contact
with storm water, the following steps will be implemented:

1. All materials with hazardous properties (such as pesticides, petroleum
products, fertilizers, detergents, construction chemicals, acids, paints, paint
solvents, cleaning solvents, additives for soil stabilization, concrete curing
compounds and additives, etc.) will be stored in a secure location, under
cover, when not in use.

2. The minimum practical quantity of all such materials will be kept on the job
site.
3. A spill control and containment kit (containing for example, absorbent such as

kitty litter or sawdust, acid neutralizing powder, brooms, dust pans, mops,
rags, gloves, goggles, plastic and metal trash containers, etc.) will be provided
at the storage site.

4. All of the product in a container will be used before the container is disposed
of. All such containers will be triple rinsed with water prior to disposal. The
rinse water used in these containers will be disposed of in a manner in
compliance with state and federal regulations and will not be allowed to mix
with storm water discharges.

5. All products will be stored in and used from the original container with the
original product label.
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6. All products will be used in strict compliance with instructions on the product
label.

7. The disposal of excess or used products will be in strict compliance with
instructions on the product label.

113.8 CONTAMINATED SOILS

A. Any contaminated soils (resulting from spills of materials with hazardous properties)
which may result from construction activities will be contained and cleaned up
immediately in accordance with the procedures given in the Spill Prevention Control
and Countermeasures (SPCC) Plan and in accordance with applicable state and federal
regulations.

B. The job site superintendent will be responsible for seeing that these procedures are
followed.

114  COMPLIANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS

The Contractor will obtain copies of any and all local and state regulations which are
applicable to storm water management, erosion control, and pollution minimization at this job
site and will comply fully with such regulations. The Contractor will submit written evidence of
such compliance if requested by the Operator or any agent of a regulatory body. The
Contractor will comply with all conditions of the SPDES General Permit for Construction
Activity for the State of New York, including the conditions related to maintaining the SWPPP
and evidence of compliance with the SWPPP at the job site and allowing regulatory personnel
access to the job site and to records in order to determine compliance.

The SWPPP for this site development project requires regulated MS4 approval from the Town of
Ambherst. All changes to the SWPPP must be approved by the Town of Amherst prior to
applying changes to the SWPPP in the field.

115 INSPECTION AND MAINTENANCE PROCEDURES

The following inspection and maintenance practices will be used to maintain erosion and
sediment controls and stabilization measures.

1. All control measures will be inspected by the owner/operator at least weekly and shall
continue until the site complies with the Final Stabilization section of this document
(See Section 116).

2. All control measures will be inspected by a Qualified Professional at least weekly and
shall continue until the site complies with the Final Stabilization section of this
document (See Section 116).

3. All measures will be maintained in good working order; if repairs or other measures are
found to be necessary, they will be initiated within 24 hours of report.
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10.

11.

12.

Built up sediment will be removed from silt fence/silt sock when it has reached one-
third the height of the fence.

Silt fence/silt socks will be inspected for depth of sediment, tears, etc., to see if the
fabric is securely attached to the fence posts, and to see that the fence posts are
securely in the ground.

Temporary and permanent seeding and all other stabilization measures will be
inspected for bare spots, washouts, and healthy growth.

A maintenance inspection report will be made after each inspection. Copies of the
report forms to be completed by the inspector are included in this SWPPP.

The job site superintendent will be responsible for selecting and training the
individuals who will be responsible for these inspections, maintenance and repair
activities, and filling out inspection and maintenance reports.

Personnel selected for the inspection and maintenance responsibilities will receive
training from the job site superintendent. They will be trained in all the inspection
and maintenance practices necessary for keeping the erosion and sediment controls
that are used onsite in good working order. They will also be trained in the completion
of, initiation of actions required by, and the filing of the inspection forms.
Documentation of this personnel training will be kept on site with the SWPPP.

Disturbed areas and materials storage areas will be inspected for evidence of or
potential for pollutants entering stormwater systems.

Report to the NYSDEC within 24 hours any noncompliance with the SWPPP that will
endanger public health or the environment. Follow up with a written report within 5
days of the noncompliance event. The following events require 24 hour reporting: a)
any unanticipated bypass which exceeds any effluent limitation in the permit, b) any
upset which exceeds any effluent limitation in the permit, and c) a violation of a
maximum daily discharge limitation for any of the pollutants listed by the NYSDEC in
the permit to be reported within 24 hours. The written submission must contain a
description of the non-compliance and its cause; the period of non-compliance,
including exact dates and times, and if the non-compliance has not been corrected, the
anticipated time it is expected to continue; and steps taken or planned to reduce,
eliminate, and prevent recurrence of the non-compliance.

Releases of hazardous substances or oil in excess of reportable quantities (as
established under 40 CFR 110, 40 CFR 117 or 40 CFR 302) must be reported.

Upon completion of construction, the property owner is responsible for ensuring that the
stormwater facilities are regularly inspected and maintained. Maintenance and inspection
procedures are as follows.

1.

On a quarterly basis and following significant rainfall events or snow-melts, perform
the following:
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116

117

. Inspect catch basins, storm manholes, treatment structures, storm piping and
stormwater pond for debris and accumulation of sediment.

. Remove and properly dispose of any collected debris and sediment in
accordance with applicable state, federal and local regulations.

. Flush piping with water if necessary to remove accumulated sediment.

. Bioretention areas shall be maintained per the NYSDEC Maintenance and
Management Checklist included in this SWPPP.

. Check all stone outfall structures for erosion and re-stone if necessary to
prevent further erosion.

. Inspect grassed/landscaped areas for un-vegetated areas or areas with less
than 85% healthy stand of grass and reseed and mulch as necessary. Water
daily if reseeded in July and August.

. A record of all inspections should be kept.

2. Maintain all lawn areas by regular mowing, including the grassed slopes of the
stormwater pond and any grass swales. Any eroded areas shall be regarded, seeded
and mulched immediately.

INSPECTION AND MAINTENANCE REPORT FORMS

Once installation of any required or optional erosion control device or measure has been
implemented, inspections shall be performed by a Qualified Professional at least once every
seven (7) calendar days. For construction sites where soil disturbance activities are on-going
and the owner or operator has received authorization in accordance with Part II.C.3 of the
General Permit to disturb greater than five (5) acres of soil at any one time, the qualified
inspector shall conduct at least two (2) site inspections every seven (7) calendar days. The two
(2) inspections shall be separated by a minimum of two (2) full calendar days. The owner and
contractor shall obtain from the MS4 an approval for disturbing more than five-acres at any
given time. The MS4 must also be notified once disturbance returns to under five (5) acres. For
construction sites where active construction has been suspended, inspection frequency under
the general permit can be reduced to once every 30 days, provided temporary stabilization
measures have been applied to all disturbed areas. The forms found in this SWPPP shall be
used by the inspectors to inventory and report the condition of each measure to assist in
maintaining the erosion and sediment control measures in good working order.

These report forms shall become an integral part of the SWPPP and shall be made readily
accessible to governmental inspection officials, the Operator’s Engineer, and the Operator for
review upon request during visits to the project site. In addition, copies of the reports shall be
provided to any of these persons, upon request, via mail or facsimile transmission. Inspection
and maintenance report forms are to be maintained by the permittee for five years following
the final stabilization of the site.

OTHER RECORD-KEEPING REQUIREMENTS
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The Contractor shall keep the following records related to construction activities at the site:

Dates when major grading activities occur and the areas which were graded
Dates and details concerning the installation of structural controls

Dates when construction activities cease in an area

Dates when an areas is stabilized, either temporarily or permanently

Dates of rainfall and the amount of rainfall

Dates and descriptions of the character and amount of any spills of hazardous materials

Records of reports filed with regulatory agencies if reportable quantities of hazardous
materials spilled

118 SPILL PREVENTION CONTROL AND COUNTERMEASURES (SPCC) PLAN

118.1

MATERIALS COVERED

The following materials or substances are expected to be present onsite during construction:

118.2

Concrete/Additives/Wastes
Cleaning solvents

Sanitary wastes

Detergents

Petroleum based products
Paints/Solvents

Pesticides

Solid and construction wastes
Acids

Fertilizers

Soil stabilization additives

MATERIAL MANAGEMENT PRACTICES

The following are the material management practices that will be used to reduce the risk of
spills or other accidental exposure of materials and substances to stormwater runoff. The job
site superintendent will be responsible for ensuring that these procedures are followed.

A.

Good Housekeeping

The following good housekeeping practices will be followed onsite during the
construction project.

1. An effort will be made to store only enough products required to do the job.

2. All materials stored onsite will be stored in a neat, orderly manner and, if
possible, under a roof or in a containment area. At a minimum, all containers
will be stored with their lids on when not in use. Drip pans shall be provided
under all dispensers.

Legacy Village Senior Housing

9/22/25
Page 21 of 27



3. Products will be kept in their original containers with the original
manufacturer’s label in legible condition.

4, Substances will not be mixed with one another unless recommended by the
manufacturer.

5. Whenever possible, all of a product will be used up before disposing of the
container.

6. Manufacturer's recommendations for proper use and disposal will be followed.

7. The job site superintendent will be responsible for daily inspections to ensure

proper use and disposal of materials.
Hazardous Products

These practices will be used to reduce the risks associated with hazardous materials.
Material Safety Data Sheets (MSDS's) for each substance with hazardous properties that
is used on the job site will be obtained and used for the proper management of
potential wastes that may result from these products. An MSDS will be posted in the
immediate area where such product is stored and/or used and another copy of each
MSDS will be maintained in the SWPPP file at the job site construction trailer office.
Each employee who must handle a substance with hazardous properties will be
instructed on the use of MSDS sheets and the specific information in the applicable
MSDS for the product he/she is using, particularly regarding spill control techniques.

1. Products will be kept in original containers with the original labels in legible
condition.
2. Original labels and material safety data sheets (MSDS's) will be procured and

used for each material.

3. If surplus product must be disposed of, manufacturer's or local/state/federal
recommended methods for proper disposal will be followed.

4, A spill control and containment kit (containing for example, absorbent such as
kitty litter or sawdust, acid neutralizing powder, brooms, dust pans, mops,
rags, gloves, goggles, plastic and metal trash containers, etc.) will be provided
at the storage site.

5. All of the product in a container will be used before the container is disposed
of. All such containers will be triple rinsed with water prior to disposal. The
rinse water used in these containers will be disposed of in a manner in
compliance with state and federal regulations and will not be allowed to mix
with storm water discharges.

Hazardous Waste
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All hazardous waste materials will be disposed of by the Contractor in the manner
specified by local, state, and/or federal regulations and by the manufacturer of such
products. Site personnel will be instructed in these practices by the job site
superintendent, who will also be responsible for seeing that these practices are
followed.

Product Specific Practices

The following product specific practices will be followed on the job site.

1.

Petroleum Products

All onsite vehicles will be monitored for leaks and receive regular preventative
maintenance to reduce the chance of leakage. Petroleum products will be
stored in tightly sealed containers which are clearly labeled. Any petroleum
storage tanks stored onsite will be located within a containment area that is
designed with an impervious surface between the tank and the ground. The
secondary containment must be designed to provide a containment volume that
is equal to 110% of the volume of the largest tank. Drip pans shall be provided
for all dispensers. Any asphalt substances used onsite will be applied according
to the manufacturer's recommendations. The location of any fuel tanks and/or
equipment storage areas must be identified on a plan by the contractor once
the locations have been determined.

Fertilizers

Fertilizers will be applied only in the minimum amounts recommended by the
manufacturer. Once applied, fertilizer will be worked in the soil to limit
exposure to stormwater. Storage will be in a covered shed. The contents of
any partially used bags of fertilizer will be transferred to a sealable plastic bin
to avoid spills.

Paints, Paint Solvents, and Cleaning Solvents

All containers will be tightly sealed and stored when not in use. Excess paint
and solvents will not be discharged to the storm sewer system but will be
properly disposed of according to manufacturer’s instructions or state and
federal regulations.

Concrete Wastes

Concrete trucks will be allowed to wash out or discharge surplus concrete or
drum wash water on the site, but only in either (1) specifically designated
diked areas which have been prepared to prevent contact between the
concrete and/or wash out and storm water which will be discharged from the
site or (2) in locations where waste concrete can be poured into forms to make
riprap or other useful concrete products.
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The hardened residue from the concrete wash out diked areas will be disposed
of in the same manner as other non-hazardous construction waste materials or
may be broken up and used on site as deemed appropriate by the Contractor.
The job site superintendent will be responsible for seeing that these
procedures are followed.

All concrete wash out areas will be located in an area where the likelihood of
the area contributing to storm water discharges is negligible. If required,
additional BMPs must be implemented to prevent concrete wastes from
contributing to storm water discharges. The location of concrete wash out
area(s) must be identified on a plan by the contractor once the locations have
been determined. In addition, a standard detail on the construction of the
concrete wash out shall be included on this plan.

Solid and Construction Wastes

All waste materials will be collected and stored in an appropriately covered container
and/or securely lidded metal dumpster rented from a local waste management
company which must be a solid waste management company licensed to do business in
New York and the Town of Amherst. The dumpster will comply with all local and state
solid waste management regulations.

All trash and construction debris from the site will be deposited in the dumpster. The
dumpster will be emptied a minimum of twice per week or more often if necessary,
and the trash will be hauled to a landfill approved by the NYSDEC. No construction
waste materials will be buried on site. All personnel will be instructed regarding the
correct procedures for waste disposal.

All waste dumpsters and roll-off containers will be located in an area where the
likelihood of the containers contributing to storm water discharges is negligible. If
required, additional BMPs must be implemented, such as sandbags around the base, to
prevent wastes from contributing to storm water discharges. The location of waste
dumpsters and roll-off containers must be identified on a plan by the contractor once
the locations have been determined.

Sanitary Wastes

Portable toilet units or field offices with toilet facilities connected to the municipal
sanitary sewer will be used for sanitary purposes. All portable toilet units will be
emptied a minimum of once per week by a licensed portable facility provided in
compliance with local and state regulations.

All sanitary waste units will be located in an area where the likelihood of the unit
contributing to storm water discharges is negligible. If required, additional BMPs must
be implemented, such as sandbags around the base, to prevent wastes from
contributing to storm water discharges. The location of sanitary waste units must be
identified on a plan by the contractor once the locations have been determined.
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118.3

B.

Contaminated Soils

Any contaminated soils (resulting from spills of materials with hazardous properties)
which may result from construction activities will be contained and cleaned up
immediately in accordance with the procedures given in the Materials Management
Plan and in accordance with applicable state and federal regulations.

SPILL PREVENTION AND RESPONSE PROCEDURES

The Contractor will train all personnel in the proper handling and cleanup of spilled
materials. No spilled hazardous materials or hazardous wastes will be allowed to come
in contact with storm water discharges. If such contact occurs, the storm water
discharge will be contained on site until appropriate measures in compliance with state
and federal regulations are taken to dispose of such contaminated storm water. It shall
be the responsibility of the job site superintendent to properly train all personnel in
spill prevention and clean up procedures.

In order to minimize the potential for a spill of hazardous materials to come into
contact with storm water, the following steps will be implemented:

1. All materials with hazardous properties (such as pesticides, petroleum
products, fertilizers, detergents, construction chemicals, acids, paints, paint
solvents, cleaning solvents, additives for soil stabilization, concrete curing
compounds and additives, etc.) will be stored in a secure location, with their
lids on, preferably under cover, when not in use.

2. The minimum practical quantity of all such materials will be kept on the job
site.
3. A spill control and containment kit (containing, for example, absorbent

materials, acid neutralizing powder, brooms, dust pans, mops, rags, gloves,
goggles, plastic and metal trash containers, etc.) will be provided at the
storage site.

4, Manufacturer's recommended methods for spill cleanup will be clearly posted
and site personnel will be trained regarding these procedures and the location
of the information and cleanup supplies.

In the event of a spill, the following procedures should be followed

1. All spills will be cleaned up immediately after discovery.

2. The spill area will be kept well ventilated and personnel will wear appropriate
protective clothing to prevent injury from contact with the hazardous
substances.

3. The project manager and the Engineer of Record will be notified immediately.
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Spills of toxic or hazardous materials will be reported to the appropriate
federal, state, and/or local government agency, regardless of the size of the
spill. Spills of amounts that exceed Reportable Quantities of certain
substances specifically mentioned in federal regulations (40 CFR 110, 40 CFR
117, and 40 CFR 302) must be immediately reported to the EPA National
Response Center, telephone 1-100-424-1102. From SWPPP-9 “Reportable
Quantity Release Form” must be filled out.

4, If the spill exceeds a Reportable Quantity, the SWPPP must be modified within
seven (7) calendar days of knowledge of the discharge to provide a description
of the release, the circumstances leading to the release, and the date of the
release. The plans must identify measures to prevent the recurrence of such
releases and to respond to such releases.

The job site superintendent will be the spill prevention and response coordinator. He
will designate the individuals who will receive spill prevention and response training.
These individuals will each become responsible for a particular phase of prevention and
response. The names of these personnel will be posted in the material storage area
and in the office trailer onsite.

119  CONTROL OF NON-STORM WATER DISCHARGES

Certain types of discharges are allowable under the NYSDEC SPDES General Permit for
Construction Activity for the State of New York, and it is the intent of this SWPPP to allow such
discharges. These types of discharges will be allowed under the conditions that no pollutants
will be allowed to come in contact with the water prior to or after its discharge. The control
measures which have been outlined previously in this SWPPP will be strictly followed to ensure
that no contamination of these non-storm water discharges takes place. The following
allowable non-storm water discharges which may occur at the job site include:

A.

B.

Discharges from firefighting activities.
Fire hydrant flushings (see note below)

Waters used to wash vehicles or control dust in order to minimize offsite sediment
tracking.

Routine external building washdown which does not use detergents.

Pavement wash waters where spills or leaks of hazardous materials have not occurred
or detergents have not been used.

Air conditioning condensate.

Springs or other uncontaminated groundwater, including dewatering ground water
infiltration.

Foundation or footing drains where no contamination with process materials such as
solvents is present.
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120

Note: The Contractor shall discharge any super-chlorinated water from water
distribution pipe disinfection activities into sanitary sewer system

STORM WATER CONTROL FACILITY MAINTENANCE

Maintenance of all on-site stormwater facilities shall be the responsibility of the property
owner, Southern Tier Environments for Living, Inc. - STEL, and shall enter into a formal
agreement with the Town of Amherst agreeing to such.

The frequency of inspections for the bioretention areas shall match the frequencies listed on
the “Bioretention Operation, Maintenance and Management Inspection Checklist” in Appendix K
of the SWPPP. The proposed catch basins, as per section 115, shall be inspected 4 times per
year for removal of floatable debris. Any silt buildup over 6” in depth shall be removed and
disposed of properly off-site. Maintain all lawn areas by regular mowing, including the grassed
slopes of the wet pond and grassed swale. Any eroded areas shall be re-graded, seeded and
mulched immediately. The proposed detention basin shall be inspected two times per year, any
silt build up shall be disposed of properly off site. Regular mowing shall be performed to allow
for proper drainage.
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Appendix A

Site Location Map
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9/18/25, 10:38 PM Stormwater Interactive Map Information

Stormwater Interactive Map

L. . e

_—

The coordinates of the point you clicked on are:
UTM 18 Easting: 188704.773 Northing: 4767026.600

Longitude/Latitude Latitude: 42.992 Longitude: -78.819

The approximate address of the point you clicked on is:
105 Meyer Rd, Buffalo, New York, 14226

County: Erie
Town: Amherst
USGS Quad: BUFFALO NE

DEC Administrative Boundaries

Region 9:
(Western New York) Allegany, Chautauqua, Cattaraugus, Erie, Niagara and Wyoming counties. For more
information visit http://www.dec.ny.gov/about/617.html.

Waterbody Classifications for Rivers/Streams
Regulation: undefined

Standard: undefined
Classification: undefined

about:blank 11
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Appendix C

MS4 SWPPP Acceptance Form



NEW
vork | Department of

sTATE | Environmental
Conservation

MS4 SWPPP Acceptance Form

for construction activities seeking authorization under the

SPDES General Permit for Stormwater Discharges from
Construction Activity, GP-0-25-001 (CGP)

(In accordance with CGP Part 1.D.2.b., the completed form must be attached to the eNOI
and submitted to NYSDEC electronically.)

Project Owner/Operator Information

—_

Owner/Operator Name:  Southern Tier Enviorments for Living, Inc. - STEL

2. Contact Person: Thomas Whitney

3. Street Address: 175 Central Avenue

4. City/State/Zip: Dunkirk, NY 14048

Il. Project Site Information

5. Project/Site Name: Legacy Village Senior Housing

6. Street Address: 3900 Maple Road

7. City/State/Zip: Amherst, NY 14226

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 Operator:

12. MS4 SPDES Permit Identification Number: NYR20A

13. Street Address:

14. City/State/Zip:

15. Telephone Number:
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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 section Il. of this form has been reviewed and meets the substantive requirements in the
SPDES General Permit for Stormwater Discharges from Construction Activity, GP-0-25-001 (CGP).
Note: The MS4 Operator, 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 Operator 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

' Printed name of the principal executive officer or ranking elected official for the MS4 Operator or their
duly authorized representative in accordance with CGP Part VII.J.2.

(NYSDEC - MS4 SWPPP Acceptance Form - January 2025)
Page 2 of 2
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Section 1 - Location & Description

This project is a redevelopment of the 2.25 acre northeast portion of the site located at 3900
Maple Road in the Town of Amherst. Construction will consist of a four story, 81-unit senior
housing building to include associated utility, lighting, and landscaping improvements. Currently
the site is developed consisting of a building pad site with associated parking lot and utility
infrastructure. The proposed site development area to be disturbed for this project is
approximately 1.7 acres when construction is completed.

Section 2 - Water Service

Water service for the building will be tapped off the existing 8” ECWA water main on the north
side of Meyer Road. The service will be a 6” Class 52 DI combined water service, then split into
a 6” fire service and a 4” domestic service at the ROW line. Both services will continue into an
internal mechanical room where the 4” domestic service will have a meter and RPZ and the 6”
fire service will have a RPDA. Proper heat and lighting will be provided to the enclosure,
drainage due to testing or failure of the RPZ will be to the outside grade. The owner will be
responsible for keeping the drainage ports clear of snow and debris. Water inside the building
will be used for typical domestic uses.

The proposed senior housing building is to be sprinklered, interior fire protection system to be
designed by others. Existing public hydrants along Meyer Road will ensure fire hose coverage not
exceeding 600’ for the building.

Domestic Summary:

Peak Operating Demand: 26.62 gpm

Water Main: 8” on Meyer Road
Static Pressure: 98 psi (ECWA)
Friction Loss: 0.0 psi

Loss through meter/RPZ: 13.0 psi
Elevation Loss: 0.0 psi

Pressure after RPZ: 85.0 psi

Repairs to all devices will be made during off hours, dual backflow preventers are not required.
The site is not located in a 100-year flood plain. Disinfection of the water service following
installation will be continuous feed, according to AWWA C-651, latest revision.

Section 3 - Sanitary Sewer Service
An existing 8” public sanitary sewer main which bisects the project site north of the proposed
mixed-use building that will be utilized for this project. A new 6” SDR-35 PVC private sanitary

sewer lateral @ 1.0% will be installed and connected to this existing sewer.

Design Parameters

1-bedroom unit: 110 gal/day/units x 74 units = 8,140 gpd
2-bedroom unit: 220 gal/day/units x 7 units = 1,540 gpd

Total = 9,680 gpd
9,680 gpd * 4.25 = 41,115 gpd *use peaking factor of 4.25

The hydraulic loading rate is per “Design Standards for Intermediate Sized Wastewater Treatment
Systems” 2014, NYSDEC.



Section 4 - Storm Sewer Service

The existing site currently sheet drains in multiple directions, the southern area in front of the
Premier building drains centrally towards and existing underground detention system. This system
outlets north to another underground detention system which the northern area of the site drainsg
to as well. This system outlets to the Meyer Road storm sewer system via a water quality treatment
unit previously installed.

The proposed onsite storm sewer system for the northern area where the proposed redevelopment
is located consists of smooth interior HDPE pipes connected by a series of catch basins and yard
drains and a bioretention area incorporated with two underground detention basins both to outlet
through the existing water quality treatment unit. Stormwater runoff will be collected on site by
the structure and pipe network that will drain to the detention basin controlled by the proposed
drainage well. The bioretention area located on site is designed to provide 100% of the required
Runoff Reduction volume (RRv) for the site. The soils in the vicinity of the bioretention areas are
mainly USDA hydrologic group ‘D’ and therefore the system will be installed with underdrains per
NYSDEC requirements. The bioretention area will consist of 6” perforated HDPE underdrains in 8”
of drainage gravel, followed by filter fabric and then finally 18” minimum of planting soil.

Chapter 9 of the NYSDEC Stormwater Management Design Manual details design requirements for
redevelopment projects, which this project is categorized as. Runoff reduction, water quality and
quantity control is not required for the currently developed areas, but the above are required for
the areas of the site that are currently undeveloped. Runoff reduction, water quality and volume
attenuation for the undeveloped areas are designed in accordance with Chapter 4 of the manual.
A bioretention area will be provided as a “green infrastructure” practice to provide runoff
reduction and water quality to meet the Chapter 4 requirements for the currently undeveloped
areas. Runoff from the site was looked at as a whole for the calculation of volume attenuation
requirements. The existing site has a total of 1.45 acres of impervious cover. The amount of
impervious cover post development is 1.70 acres, an increase of 0.25 acres in impervious area.

Town of Amherst Requirement:

The Town of Amherst requires that the 25-year proposed storm event be attenuated with detention
and that the outlet flowrate be restricted to the 10-year existing storm event. This volume of
6,589 cf is accommodated in the detention basin #1 at elevation 581.94 and 5,652 cf is
accommodated in the detention basin #2 at elevation 581.26. At this elevation, the outlet
discharge will be restricted to 6.30 cfs, which is less than the existing 10-year peak runoff outflow
of 6.80 cfs of the project area which drains to the proposed detention area.

Bioretention: 100% of minimum post-development Runoff Reduction volume (RRv) & Water Quality
Volume Treatment (WQv)
Area: 900 sf (total)
Bottom Elevation: 584.00

Detention: Comparison of the existing 1-year vs. the proposed 1-year runoff
Comparison of the existing 10-year vs. the proposed 10-year runoff
Comparison of the existing 10-year vs. the proposed 25-year runoff
Comparison of the existing 100-year vs. the proposed 100-year runoff

Runoff Summary:

Event Ex. Runoff (cfs) Pro. Runoff (cfs) Result (cfs)
1-year 3.74 3.03 -0.71
10-year 6.80 5.22 -1.58
25-year 8.33 6.30 -2.03

100-year 11.26 8.26 -2.99
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Sanitary Sewer and Water Demand Calculations



CARMINA WOOD DESIGN Project No.: 25-4116 Date: 9/22/2025

80 SILO CITY ROW, SUITE 100 Project Name:  Legacy Village Senior Housing
BUFFALO, NEW YORK, 14203 Project Address: 3900 Maple Road Ambherst, NY
(716) 842-3165 Subject: Sanitary Sewer & Water Demand Calcs
FAX (716) 842-0263 Sheet: 1 of 2

Sanitary Sewage Demand Calculations:

110 gal/d/unit X 74 unit
220 gal/d/unit X 7 unit

8,140 gpd *use 110 gallons per unit per day (1 bdrm)
1,540 gpd *use 220 gallons per unit per day (2 bdrm)

Total Site Sanitary Demand: = 9,680 gpd
Find Peak Sanitary Demand:
Peaking Factor based on Population:
Total demand: 9,680 gpd /100 gpcd = 97 per capita
Population (P) = 97 people
Peaking Factor : (18 +/P) / (4 + /P ) where P is in thousands
Peaking Factor = 4.25
Peak Sanitary Demand = 9,680 x 4.25 = 41,115 gpd
= 0.041 MGD
= 0.064 cfs
Required Infiltration and Inflow Mitigation:
Peak Sanitary Flow = 41,115 gpd = 28.55 gpm
4:1 offset flow per NYSDEC requirements = 28.55 x 4 = 114.21 gpm req'd
Mitigation Credit = $250 / gpm

Mitigation Agreement Amount = $28,552.04




CARMINA WOOD DESIGN
80 SILO CITY ROW, SUITE 100
BUFFALO, NEW YORK, 14203

Project No.:
Project Name:

Project Address:

25-4116 Date: 9/22/2025
Legacy Village Senior Housing
3900 Maple Road Ambherst, NY

(716) 842-3165 Subject: Sanitary Sewer & Water Demand Calcs
FAX (716) 842-0263 Sheet: 2 of 2
Water Demand Calculations (domestic):
Proposed Mixed Use
9,680 gpd X 1.1 = 10,648 gpd *use 110% of sewage demand
*use 1.8 peaking factor and assume a 12 hour day
10,648 gpm x 1day/12hr x 1hr/60min = 14.79 gpm

14.79 gpm X 3.0 =
Headlosses:
Qpeak = 26.62 gpm
Pipe 6 inch  Ductile Iron C
Length

b 10441 Q"% 10.44(120)(26.62)'%

L = 785 p*-8e6 = (140)1.85 (6)4.866 =
Aelev = 0 ft = 0.00 psi
Loss through meter 1 psi
Loss through RPZ 12 psi

Total Losses 13.0 psi

Static Pressure = 98 psi (per ECWA)
Residual Pressure Following RPZ 98 - 13.0

Residual Pressure 30" above 4th Floor
Aelev = 44 ft = 19.05 psi
Residual Pressure 30" above 4th Floor = 65.9

=140
120 LF (approx. distance from tap to RPZ)

26.62 gpm Qpeak

*use peaking factor 3 per ECDOH standards

0.01 ft = 0.00 psi

85.0 psi

(available after rpz & meter)
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Existing Runoff



25-4116 existing Type Il 24-hr 100-Year Rainfall=5.23"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC

Events for Pond 1P: Det. System B

Event Inflow Primary Elevation Storage
(cfs) (cfs) (feet) (cubic-feet)

1-Year 4.43 1.51 580.37 3,516
2-Year 5.62 1.81 580.60 4,604
5-Year 7.31 2.22 580.90 6,192
10-Year 8.83 2.53 581.18 7,699
25-Year 11.20 2.95 581.61 10,130
50-Year 13.35 3.30 582.02 12,422

100-Year 15.87 3.70 582.55 15,157



25-4116 existing Type Il 24-hr 100-Year Rainfall=5.23"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC

Events for Subcatchment 3S: North 2

Event Rainfall Runoff Volume  Depth
(inches) (cfs) (cubic-feet) (inches)

1-Year 1.87 1.06 1,954 1.20
2-Year 2.20 1.32 2,449 1.50
5-Year 2.69 1.69 3,200 1.96
10-Year 3.14 2.03 3,901 2.39
25-Year 3.84 2.56 5,006 3.06
50-Year 4.48 3.04 6,025 3.69

100-Year 5.23 3.60 7,226 4.42



25-4116 existing Type Il 24-hr 100-Year Rainfall=5.23"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC

Events for Subcatchment 4S: North 3

Event Rainfall Runoff Volume  Depth
(inches) (cfs) (cubic-feet) (inches)

1-Year 1.87 1.17 2,171 1.20
2-Year 2.20 1.45 2,721 1.50
5-Year 2.69 1.86 3,655 1.96
10-Year 3.14 2.24 4,335 2.39
25-Year 3.84 2.82 5,562 3.06
50-Year 4.48 3.35 6,694 3.69

100-Year 5.23 3.96 8,029 4.42



() Lo\

South Det. System A

North

& B A

Det. System B

North 2 North 3

Routing Diagram for 25-4116 existing
Prepared by Carmina Wood Design, Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC




25-4116 existing

Prepared by Carmina Wood Design
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC

Printed 9/21/2025
Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-Year Type Il 24-hr Default 2400 1 1.87 2
2 10-Year  Type |l 24-hr Default 24.00 1 3.14 2
3  25-Year Type Il 24-hr Default 2400 1 384 2
4 100-Year Type Il 24-hr Default 24.00 1 523 2



25-4116 existing

Prepared by Carmina Wood Design
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC

Printed 9/21/2025
Page 3

Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

39,204 80 >75% Grass cover, Good, HSG D (1S, 2S, 3S, 4S)
132,858 98 Paved parking, HSG D (1S, 2S, 3S, 4S)
172,062 94 TOTAL AREA



25-4116 existing

Prepared by Carmina Wood Design
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC

Printed 9/21/2025
Page 4

Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers
0 HSG A
0 HSG B
0 HSG C
172,062 HSG D 1S, 28, 3S, 4S
0 Other

172,062 TOTAL AREA



25-4116 existing
Prepared by Carmina Wood Design

Printed 9/21/2025

HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 5
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover

0 0 0 39,204 0 39,204 >75% Grass
cover, Good

0 0 0 132,858 0 132,858 Paved parking

0 0 0 172,062 0 172,062 TOTAL AREA

Su
Nu



25-4116 existing
Prepared by Carmina Wood Design

Printed 9/21/2025

HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 6
Pipe Listing (all nodes)
Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 1S 0.00 0.00 435.0 0.0020 0.013 0.0 24.0 0.0
2 1P 579.28 579.15 52.0 0.0025 0.013 0.0 10.0 0.0
3 2P 580.56 580.39 85.0 0.0020 0.013 0.0 24.0 0.0



25-4116 existing Type Il 24-hr 1-Year Rainfall=1.87"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 7

Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=1.300 ac 59.23% Impervious Runoff Depth=1.05"
Flow Length=510" Tc=3.5 min CN=91 Runoff=2.65 cfs 4,958 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=1.54"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=4.99 cfs 9,528 cf

Subcatchment3S: North 2 Runoff Area=0.450 ac 73.33% Impervious Runoff Depth=1.20"
Flow Length=55" Slope=0.0250"/" Tc=2.3 min CN=93 Runoff=1.06 cfs 1,954 cf

Subcatchment4S: North 3 Runoff Area=0.500 ac  70.00% Impervious Runoff Depth=1.20"
Flow Length=60" Slope=0.0200"/'" Tc=2.6 min CN=93 Runoff=1.17 cfs 2,171 cf

Pond 1P: Det. System B Peak Elev=580.37"' Storage=3,516 cf Inflow=4.43 cfs 14,455 cf
10.0" Round Culvert n=0.013 L=52.0' S=0.0025'/" Outflow=1.51 cfs 14,390 cf

Pond 2P: Det. System A Peak Elev=581.32" Storage=3,915 cf Inflow=4.99 cfs 9,528 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020 '/ Outflow=1.91 cfs 9,496 cf

Total Runoff Area = 172,062 sf Runoff Volume = 18,611 cf Average Runoff Depth = 1.30"
22.78% Pervious = 39,204 sf 77.22% Impervious = 132,858 sf



25-4116 existing Type Il 24-hr 1-Year Rainfall=1.87"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1S: North

Runoff = 265cfs@ 11.94 hrs, Volume= 4,958 cf, Depth= 1.05"
Routed to Pond 1P : Det. System B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description

0.770 98 Paved parking, HSG D
0.530 80 >75% Grass cover, Good, HSG D

1.300 91 Weighted Average

0.530 40.77% Pervious Area
0.770 59.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.2 75 0.0150 1.02 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

2.3 435 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

3.5 510 Total

Subcatchment 1S: North

Hydrograph

R
- Typell 24-hr

§ 1-Year Rainfall=1.87"
************************* "~ Runoff Area"l 300ac
Ruanf Volume 4,958 cf
‘ Runoff Depth=1.05"

FIOW Lehgth‘51 0"

Flow (cfs)

********************************** ‘*””*Tc=35mm”
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25-4116 existing Type Il 24-hr 1-Year Rainfall=1.87"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 499 cfs @ 11.91 hrs, Volume= 9,528 cf, Depth= 1.54"
Routed to Pond 2P : Det. System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description

1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D

1.700 97 Weighted Average

0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

Subcatchment 2S: South

Hydrograph
(1
0 T Y e e S S S S S S A R N
T o Typell 24
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41 )  Runoff Area=1.700 ac
1l [ RunoffVolume=9,528 cf
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25-4116 existing
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Summary for Subcatchment 3S: North 2

Runoff =

1.06cfs @ 11.93 hrs, Volume=

1,954 cf, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description
0.330 98 Paved parking, HSG D
0.120 80 >75% Grass cover, Good, HSG D
0.450 93 Weighted Average
0.120 26.67% Pervious Area
0.330 73.33% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 45 0.0250 1.13 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.6 10 0.0250 0.10 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.3 55 Total
Subcatchment 3S: North 2
Hydrograph
O O U A A A A
M em Typell2ahr
| 4 1-YearRainfall=1.87"
| W Runoff Area=0.450 ac
| W RunoffVolume= 1,954cf
g ::::::/::::::::::::RunoffDepth120"
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Summary for Subcatchment 4S: North 3

Runoff =

117 cfs @ 11.93 hrs, Volume=

2,171 cf, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description
0.350 98 Paved parking, HSG D
0.150 80 >75% Grass cover, Good, HSG D
0.500 93 Weighted Average
0.150 30.00% Pervious Area
0.350 70.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 50 0.0200 1.06 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.8 10 0.0200 0.09 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.6 60 Total
Subcatchment 4S: North 3
Hydrograph
|
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25-4116 existing Type Il 24-hr 1-Year Rainfall=1.87"
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Summary for Pond 1P: Det. System B

Inflow Area = 130,680 sf, 79.00% Impervious, Inflow Depth > 1.33" for 1-Year event
Inflow = 443 cfs@ 11.95 hrs, Volume= 14,455 cf

Outflow = 1.51cfs @ 12.14 hrs, Volume= 14,390 cf, Atten=66%, Lag= 11.5 min
Primary = 151 cfs @ 12.14 hrs, Volume= 14,390 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=580.37" @ 12.23 hrs Surf.Area= 7,905 sf Storage= 3,516 cf

Plug-Flow detention time=83.4 min calculated for 14,387 cf (100% of inflow)
Center-of-Mass det. time=73.8 min ( 949.1 - 875.4 )

Volume Invert Avail.Storage Storage Description
#1A 579.28' 9,126 cf 48.50'W x 163.00'L x 4.50'H Field A
35,575 cf Overall - 12,760 cf Embedded = 22,815 cf x 40.0% Voids
#2A 579.78' 10,224 cf ADS N-12 36" x 72 Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
72 Chambers in 9 Rows

19,350 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 579.28' 10.0" Round 10" pipe
L=52.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.28'/ 579.15" S=0.0025'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=1.51 cfs @ 12.14 hrs HW=580.36" (Free Discharge)
1=10" pipe (Barrel Controls 1.51 cfs @ 2.79 fps)



25-4116 existing Type Il 24-hr 1-Year Rainfall=1.87"
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Pond 1P: Det. System B - Chamber Wizard Field A

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

8 Chambers/Row x 20.00' Long = 160.00' Row Length +18.0" End Stone x 2 = 163.00' Base Length
9 Rows x 42.0" Wide + 21.0" Spacing x 8 + 18.0" Side Stone x 2 = 48.50' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

72 Chambers x 142.0 cf = 10,224.0 cf Chamber Storage
72 Chambers x 177.2 cf = 12,759.9 cf Displacement

35,574.6 cf Field - 12,759.9 cf Chambers = 22,814.8 cf Stone x 40.0% Voids = 9,125.9 cf Stone Storage

Chamber Storage + Stone Storage = 19,349.9 cf = 0.444 af
Overall Storage Efficiency = 54.4%
Overall System Size = 163.00' x 48.50' x 4.50'

72 Chambers
1,317.6 cy Field
845.0 cy Stone
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Summary for Pond 2P: Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 1.54" for 1-Year event
Inflow = 499 cfs @ 11.91 hrs, Volume= 9,528 cf

Outflow = 1.91cfs@ 11.99 hrs, Volume= 9,496 cf, Atten=62%, Lag=4.6 min
Primary = 191cfs@ 11.99 hrs, Volume= 9,496 cf

Routed to Pond 1P : Det. System B

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.32'@ 11.99 hrs Surf.Area= 13,558 sf Storage= 3,915 cf

Plug-Flow detention time= 133.6 min calculated for 9,495 cf (100% of inflow)
Center-of-Mass det. time=131.8 min ( 904.9 - 773.1)

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=1.91 cfs @ 11.99 hrs HW=581.31" (Free Discharge)
1=Culvert (Barrel Controls 1.91 cfs @ 2.62 fps)
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Pond 2P: Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone

[eIe]e]e]



25-4116 existing Type Il 24-hr 1-Year Rainfall=1.87"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 17

Pond 2P: Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=1.300 ac 59.23% Impervious Runoff Depth=2.20"
Flow Length=510" Tc=3.5 min CN=91 Runoff=5.33 cfs 10,391 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=2.80"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=8.67 cfs 17,261 cf

Subcatchment3S: North 2 Runoff Area=0.450 ac  73.33% Impervious Runoff Depth=2.39"
Flow Length=55" Slope=0.0250"/" Tc=2.3 min CN=93 Runoff=2.03 cfs 3,901 cf

Subcatchment4S: North 3 Runoff Area=0.500 ac  70.00% Impervious Runoff Depth=2.39"
Flow Length=60" Slope=0.0200 "/ Tc=2.6 min CN=93 Runoff=2.24 cfs 4,335 cf

Pond 1P: Det. System B Peak Elev=581.18" Storage=7,699 cf Inflow=8.83 cfs 27,618 cf
10.0" Round Culvert n=0.013 L=52.0' S=0.0025"/" Outflow=2.53 cfs 27,550 cf

Pond 2P: Det. System A Peak Elev=581.62" Storage=6,069 cf Inflow=8.67 cfs 17,261 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020 '/ Outflow=3.68 cfs 17,227 cf

Total Runoff Area = 172,062 sf Runoff Volume = 35,888 cf Average Runoff Depth = 2.50"
22.78% Pervious = 39,204 sf 77.22% Impervious = 132,858 sf
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Summary for Subcatchment 1S: North

Runoff
Routed to Pond 1P : Det. System B

5.33cfs @ 11.94 hrs, Volume=

10,391 cf, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description

0.770
0.530

98
80

Paved parking, HSG D
>75% Grass cover, Good,

HSG D

1.300
0.530
0.770

91 Weighted Average
40.77% Pervious Area

59.23% Impervious Area

Tc
(min)

Slope
(ft/ft)

Velocity Capacity
(ft/sec) (cfs)

Length
(feet)

Description

1.2 75 0.0150 1.02

23 435 0.0020 3.22 10.12

Sheet Flow, pavement
Smooth surfaces n=0.011
Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

pP2=2.50"

3.5 510 Total

Subcatchment 1S: North

Hydrograph

Flow (cfs)

R§unoff Vblume‘=10 391 cf
{RunoffDepth_ZZ o]
! Flow Length=510'
Ldldioa Tc—35 mmﬁ

T T | T 1

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |
RN R | L

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |
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Time
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.67 cfs @ 11.91 hrs, Volume= 17,261 cf, Depth= 2.80"
Routed to Pond 2P : Det. System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description

1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D

1.700 97 Weighted Average

0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

Subcatchment 2S: South
Hydrograph

I
I

Flow (cfs)

A R L L L B L I L B L B I L B L AN L L L AL AL LS L) RALS LE R
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
Time (hours)
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Summary for Subcatchment 3S: North 2

Runoff = 2.03cfs@ 11.93 hrs, Volume= 3,901 cf, Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description

0.330 98 Paved parking, HSG D
0.120 80 >75% Grass cover, Good, HSG D

0.450 93 Weighted Average

0.120 26.67% Pervious Area
0.330 73.33% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 45 0.0250 1.13 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.6 10 0.0250 0.10 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.3 55 Total

Subcatchment 3S: North 2
Hydrograph

- Typell 24- hr
10-Year Ramfallq-3 14"'
RUnbff Area 0 450 ac

]

L e e e

IR A
o _ |

|

|

Flow (cfs)
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Summary for Subcatchment 4S: North 3

Runoff =

224 cfs@ 11.93 hrs, Volume=

4,335 cf, Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description
0.350 98 Paved parking, HSG D
0.150 80 >75% Grass cover, Good, HSG D
0.500 93 Weighted Average
0.150 30.00% Pervious Area
0.350 70.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 50 0.0200 1.06 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.8 10 0.0200 0.09 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.6 60 Total
Subcatchment 4S: North 3
Hydrograph
|
I - T
3,,,3,,3,,3,,3,,,3/,,3,,;,,3,,3,,3,,,3,,3,,3,,;,,3,,3,,:,,,:,,:,,:,,,,Typ,e,l!?fl,hr,,
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Summary for Pond 1P: Det. System B

[79] Warning: Submerged Pond 2P Primary device # 1 INLET by 0.62'

Inflow Area = 130,680 sf, 79.00% Impervious, Inflow Depth = 2.54" for 10-Year event
Inflow = 8.83cfs @ 11.95 hrs, Volume= 27,618 cf

Outflow = 253 cfs @ 12.31 hrs, Volume= 27,550 cf, Atten=71%, Lag=21.7 min
Primary = 253 cfs @ 12.31 hrs, Volume= 27,550 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.18' @ 12.31 hrs Surf.Area= 7,905 sf Storage= 7,699 cf

Plug-Flow detention time= 68.7 min calculated for 27,550 cf (100% of inflow)
Center-of-Mass det. time=63.2 min ( 897.1 - 833.9)

Volume Invert Avail.Storage Storage Description
#1A 579.28' 9,126 cf 48.50'W x 163.00'L x 4.50'H Field A
35,575 cf Overall - 12,760 cf Embedded = 22,815 cf x 40.0% Voids
#2A 579.78' 10,224 ¢cf ADS N-12 36" x 72 Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
72 Chambers in 9 Rows

19,350 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 579.28' 10.0" Round 10" pipe
L=52.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.28'/ 579.15' S=0.0025"" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=2.53 cfs @ 12.31 hrs HW=581.18" (Free Discharge)
1=10" pipe (Barrel Controls 2.53 cfs @ 4.63 fps)



25-4116 existing Type Il 24-hr 10-Year Rainfall=3.14"

Prepared by Carmina Wood Design Printed 9/21/2025
HydroCAD® 10.20-2h s/n 05019 © 2024 HydroCAD Software Solutions LLC Page 26

Pond 1P: Det. System B - Chamber Wizard Field A

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

8 Chambers/Row x 20.00' Long = 160.00' Row Length +18.0" End Stone x 2 = 163.00' Base Length
9 Rows x 42.0" Wide + 21.0" Spacing x 8 + 18.0" Side Stone x 2 = 48.50' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

72 Chambers x 142.0 cf = 10,224.0 cf Chamber Storage
72 Chambers x 177.2 cf = 12,759.9 cf Displacement

35,574.6 cf Field - 12,759.9 cf Chambers = 22,814.8 cf Stone x 40.0% Voids = 9,125.9 cf Stone Storage

Chamber Storage + Stone Storage = 19,349.9 cf = 0.444 af
Overall Storage Efficiency = 54.4%
Overall System Size = 163.00' x 48.50' x 4.50'

72 Chambers
1,317.6 cy Field
845.0 cy Stone
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Summary for Pond 2P: Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 2.80" for 10-Year event
Inflow = 8.67 cfs @ 11.91 hrs, Volume= 17,261 cf

Outflow = 3.68 cfs @ 11.98 hrs, Volume= 17,227 cf, Atten= 58%, Lag= 4.3 min
Primary = 3.68cfs @ 11.98 hrs, Volume= 17,227 cf

Routed to Pond 1P : Det. System B

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.62' @ 11.98 hrs Surf.Area= 13,558 sf Storage= 6,069 cf

Plug-Flow detention time=98.9 min calculated for 17,227 cf (100% of inflow)
Center-of-Mass det. time= 97.6 min ( 855.8 - 758.2 )

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=3.67 cfs @ 11.98 hrs HW=581.62" (Free Discharge)
1=Culvert (Barrel Controls 3.67 cfs @ 3.16 fps)
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Pond 2P: Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone

[eIe]e]e]
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Pond 2P: Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=1.300 ac 59.23% Impervious Runoff Depth=2.86"
Flow Length=510" Tc=3.5 min CN=91 Runoff=6.82 cfs 13,517 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=3.49"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=10.68 cfs 21,551 cf

Subcatchment3S: North 2 Runoff Area=0.450 ac  73.33% Impervious Runoff Depth=3.06"
Flow Length=55" Slope=0.0250"/" Tc=2.3 min CN=93 Runoff=2.56 cfs 5,006 cf

Subcatchment4S: North 3 Runoff Area=0.500 ac  70.00% Impervious Runoff Depth=3.06"
Flow Length=60" Slope=0.0200"/'" Tc=2.6 min CN=93 Runoff=2.82 cfs 5,562 cf

Pond 1P: Det. System B Peak Elev=581.61" Storage=10,130 cf Inflow=11.20 cfs 35,033 cf
10.0" Round Culvert n=0.013 L=52.0' S=0.0025'/" Outflow=2.95 cfs 34,964 cf

Pond 2P: Det. System A Peak Elev=581.76" Storage=7,192 cf Inflow=10.68 cfs 21,551 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020 '/ Outflow=4.60 cfs 21,516 cf

Total Runoff Area = 172,062 sf Runoff Volume = 45,635 cf Average Runoff Depth = 3.18"
22.78% Pervious = 39,204 sf 77.22% Impervious = 132,858 sf
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Summary for Subcatchment 1S: North

Runoff
Routed to Pond 1P : Det. System B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 25-Year Rainfall=3.84"

6.82cfs @ 11.94 hrs, Volume=

13,517 cf, Depth= 2.86"

Area (ac) CN Description
0.770 98 Paved parking, HSG D
0.530 80 >75% Grass cover, Good, HSG D
1.300 91 Weighted Average
0.530 40.77% Pervious Area
0.770 59.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.2 75 0.0150 1.02 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
2.3 435 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior
3.5 510 Total

Subcatchment 1S: North

Hydrograph
. Typell24-hr
o asYearRamfalimdes
| - Runoff Area=1.300 ac
~ Runoff Volume=13,517 cf
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. . FlowLength=510"|
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff 10.68 cfs @ 11.91 hrs, Volume=
Routed to Pond 2P : Det. System A

21,551 cf, Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 25-Year Rainfall=3.84"

Area (ac) CN Description
1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D
1.700 97 Weighted Average
0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
Subcatchment 2S: South
Hydrograph
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Summary for Subcatchment 3S: North 2

Runoff = 256 cfs @ 11.93 hrs, Volume= 5,006 cf, Depth= 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=3.84"

Area (ac) CN Description

0.330 98 Paved parking, HSG D
0.120 80 >75% Grass cover, Good, HSG D

0.450 93 Weighted Average

0.120 26.67% Pervious Area
0.330 73.33% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 45 0.0250 1.13 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.6 10 0.0250 0.10 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.3 55 Total

Subcatchment 3S: North 2

Hydrograph
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Summary for Subcatchment 4S: North 3

Runoff = 282cfs@ 11.93 hrs, Volume= 5,562 cf, Depth= 3.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=3.84"

Area (ac) CN Description

0.350 98 Paved parking, HSG D
0.150 80 >75% Grass cover, Good, HSG D

0.500 93 Weighted Average

0.150 30.00% Pervious Area
0.350 70.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 50 0.0200 1.06 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.8 10 0.0200 0.09 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.6 60 Total

Subcatchment 4S: North 3
Hydrograph
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Summary for Pond 1P: Det. System B

[81] Warning: Exceeded Pond 2P by 0.32' @ 12.57 hrs

Inflow Area = 130,680 sf, 79.00% Impervious, Inflow Depth = 3.22" for 25-Year event
Inflow = 11.20 cfs @ 11.95 hrs, Volume= 35,033 cf

Outflow = 295cfs @ 12.35 hrs, Volume= 34,964 cf, Atten=74%, Lag= 24.0 min
Primary = 295cfs @ 12.35 hrs, Volume= 34,964 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.61'@ 12.35 hrs Surf.Area= 7,905 sf Storage= 10,130 cf

Plug-Flow detention time= 66.3 min calculated for 34,964 cf (100% of inflow)
Center-of-Mass det. time=61.9 min ( 883.2 - 821.3)

Volume Invert Avail.Storage Storage Description
#1A 579.28' 9,126 cf 48.50'W x 163.00'L x 4.50'H Field A
35,575 cf Overall - 12,760 cf Embedded = 22,815 cf x 40.0% Voids
#2A 579.78' 10,224 ¢cf ADS N-12 36" x 72 Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
72 Chambers in 9 Rows

19,350 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 579.28' 10.0" Round 10" pipe
L=52.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.28'/ 579.15' S=0.0025"" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=2.95 cfs @ 12.35 hrs HW=581.61" (Free Discharge)
1=10" pipe (Barrel Controls 2.95 cfs @ 5.41 fps)
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Pond 1P: Det. System B - Chamber Wizard Field A

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

8 Chambers/Row x 20.00' Long = 160.00' Row Length +18.0" End Stone x 2 = 163.00' Base Length
9 Rows x 42.0" Wide + 21.0" Spacing x 8 + 18.0" Side Stone x 2 = 48.50' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

72 Chambers x 142.0 cf = 10,224.0 cf Chamber Storage
72 Chambers x 177.2 cf = 12,759.9 cf Displacement

35,574.6 cf Field - 12,759.9 cf Chambers = 22,814.8 cf Stone x 40.0% Voids = 9,125.9 cf Stone Storage

Chamber Storage + Stone Storage = 19,349.9 cf = 0.444 af
Overall Storage Efficiency = 54.4%
Overall System Size = 163.00' x 48.50' x 4.50'

72 Chambers
1,317.6 cy Field
845.0 cy Stone
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Summary for Pond 2P: Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 3.49" for 25-Year event
Inflow = 10.68 cfs @ 11.91 hrs, Volume= 21,551 cf

Outflow = 460 cfs @ 11.98 hrs, Volume= 21,516 cf, Atten=57%, Lag=4.3 min
Primary = 4.60cfs @ 11.98 hrs, Volume= 21,516 cf

Routed to Pond 1P : Det. System B

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.76'@ 11.98 hrs Surf.Area= 13,558 sf Storage= 7,192 cf

Plug-Flow detention time= 88.4 min calculated for 21,512 cf (100% of inflow)
Center-of-Mass det. time= 87.6 min ( 840.8 - 753.2)

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=4.59 cfs @ 11.98 hrs HW=581.76" (Free Discharge)
1=Culvert (Barrel Controls 4.59 cfs @ 3.37 fps)
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Pond 2P: Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone

[eIe]e]e]
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Pond 2P: Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=1.300 ac  59.23% Impervious Runoff Depth=4.21"
Flow Length=510" Tc=3.5 min CN=91 Runoff=9.74 cfs 19,846 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=4.88"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=14.65 cfs 30,092 cf

Subcatchment3S: North 2 Runoff Area=0.450 ac  73.33% Impervious Runoff Depth=4.42"
Flow Length=55" Slope=0.0250"/" Tc=2.3 min CN=93 Runoff=3.60 cfs 7,226 cf

Subcatchment4S: North 3 Runoff Area=0.500 ac  70.00% Impervious Runoff Depth=4.42"
Flow Length=60" Slope=0.0200 "/ Tc=2.6 min CN=93 Runoff=3.96 cfs 8,029 cf

Pond 1P: Det. System B Peak Elev=582.55' Storage=15,157 cf Inflow=15.87 cfs 49,902 cf
10.0" Round Culvert n=0.013 L=52.0' S=0.0025'/" Outflow=3.70 cfs 49,832 cf

Pond 2P: Det. System A Peak Elev=582.00" Storage=9,356 cf Inflow=14.65 cfs 30,092 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020'/'" Outflow=6.42 cfs 30,056 cf

Total Runoff Area = 172,062 sf Runoff Volume = 65,194 cf Average Runoff Depth = 4.55"
22.78% Pervious = 39,204 sf 77.22% Impervious = 132,858 sf
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Summary for Subcatchment 1S: North

Runoff
Routed to Pond 1P : Det. System B

9.74 cfs @ 11.94 hrs, Volume=

19,846 cf, Depth= 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description
0.770 98 Paved parking, HSG D
0.530 80 >75% Grass cover, Good, HSG D
1.300 91 Weighted Average
0.530 40.77% Pervious Area
0.770 59.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.2 75 0.0150 1.02 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
2.3 435 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior
3.5 510 Total
Subcatchment 1S: North
Hydrograph
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff 14.65cfs @ 11.91 hrs, Volume=
Routed to Pond 2P : Det. System A

30,092 cf, Depth= 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description
1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D
1.700 97 Weighted Average
0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
Subcatchment 2S: South
Hydrograph
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Summary for Subcatchment 3S: North 2

Runoff =

3.60cfs @ 11.93 hrs, Volume=

7,226 cf, Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description
0.330 98 Paved parking, HSG D
0.120 80 >75% Grass cover, Good, HSG D
0.450 93 Weighted Average
0.120 26.67% Pervious Area
0.330 73.33% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 45 0.0250 1.13 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.6 10 0.0250 0.10 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.3 55 Total
Subcatchment 3S: North 2
Hydrograph
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Summary for Subcatchment 4S: North 3

Runoff = 3.96cfs @ 11.93 hrs, Volume= 8,029 cf, Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description

0.350 98 Paved parking, HSG D
0.150 80 >75% Grass cover, Good, HSG D

0.500 93 Weighted Average

0.150 30.00% Pervious Area
0.350 70.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.8 50 0.0200 1.06 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
1.8 10 0.0200 0.09 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
2.6 60 Total

Subcatchment 4S: North 3

Hydrograph
o
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Summary for Pond 1P: Det. System B

[81] Warning: Exceeded Pond 2P by 1.13' @ 12.60 hrs

Inflow Area = 130,680 sf, 79.00% Impervious, Inflow Depth = 4.58" for 100-Year event
Inflow = 15.87 cfs @ 11.95 hrs, Volume= 49,902 cf

Outflow = 3.70cfs @ 12.40 hrs, Volume= 49,832 cf, Atten=77%, Lag=27.1 min
Primary = 3.70 cfs @ 12.40 hrs, Volume= 49,832 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=582.55'@ 12.40 hrs Surf.Area= 7,905 sf Storage= 15,157 cf

Plug-Flow detention time=65.1 min calculated for 49,832 cf (100% of inflow)
Center-of-Mass det. time=61.9 min ( 866.5 - 804.6 )

Volume Invert Avail.Storage Storage Description
#1A 579.28' 9,126 cf 48.50'W x 163.00'L x 4.50'H Field A
35,575 cf Overall - 12,760 cf Embedded = 22,815 cf x 40.0% Voids
#2A 579.78' 10,224 ¢cf ADS N-12 36" x 72 Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
72 Chambers in 9 Rows

19,350 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 579.28' 10.0" Round 10" pipe
L=52.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.28'/ 579.15" S=0.0025'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.55 sf

Primary OutFlow Max=3.70 cfs @ 12.40 hrs HW=582.55" (Free Discharge)
1=10" pipe (Barrel Controls 3.70 cfs @ 6.79 fps)
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Pond 1P: Det. System B - Chamber Wizard Field A

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

8 Chambers/Row x 20.00' Long = 160.00' Row Length +18.0" End Stone x 2 = 163.00' Base Length
9 Rows x 42.0" Wide + 21.0" Spacing x 8 + 18.0" Side Stone x 2 = 48.50' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

72 Chambers x 142.0 cf = 10,224.0 cf Chamber Storage
72 Chambers x 177.2 cf = 12,759.9 cf Displacement

35,574.6 cf Field - 12,759.9 cf Chambers = 22,814.8 cf Stone x 40.0% Voids = 9,125.9 cf Stone Storage

Chamber Storage + Stone Storage = 19,349.9 cf = 0.444 af
Overall Storage Efficiency = 54.4%
Overall System Size = 163.00' x 48.50' x 4.50'

72 Chambers
1,317.6 cy Field
845.0 cy Stone
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Summary for Pond 2P: Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 4.88" for 100-Year event
Inflow = 1465 cfs @ 11.91 hrs, Volume= 30,092 cf

Outflow = 6.42cfs @ 11.98 hrs, Volume= 30,056 cf, Atten=56%, Lag=4.2 min
Primary = 6.42 cfs @ 11.98 hrs, Volume= 30,056 cf

Routed to Pond 1P : Det. System B

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=582.00'@ 11.98 hrs Surf.Area= 13,558 sf Storage= 9,356 cf

Plug-Flow detention time=75.2 min calculated for 30,051 cf (100% of inflow)
Center-of-Mass det. time= 74.8 min ( 821.0 - 746.3 )

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=6.42 cfs @ 11.98 hrs HW=582.00" (Free Discharge)
1=Culvert (Barrel Controls 6.42 cfs @ 3.70 fps)
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Pond 2P: Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone

[eIe]e]e]
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Pond 2P: Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Proposed Runoff



25-4116 proposed Type Il 24-hr 100-Year Rainfall=5.23"
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Events for Pond 1P: New Det. System 1

Event Inflow Primary Elevation Storage
(cfs) (cfs) (feet) (cubic-feet)

1-Year 2.83 1.24 580.83 2,353
2-Year 3.62 1.58 580.98 2,957
5-Year 4.66 1.96 581.22 3,887
10-Year 5.59 2.07 581.50 4,993
25-Year 7.02 2.46 581.94 6,589
50-Year 8.31 2.80 582.38 8,058

100-Year 9.83 3.26 583.05 9,759
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Events for Pond 3P: New Det. System 2

Event Inflow Primary Elevation Storage
(cfs) (cfs) (feet) (cubic-feet)

1-Year 3.99 1.79 580.48 2,374
2-Year 4.89 2.20 580.60 2,901
5-Year 6.23 2.79 580.79 3,689
10-Year 7.45 3.18 580.97 4,440
25-Year 9.34 3.84 581.26 5,652
50-Year 11.06 4.44 581.55 6,754

100-Year 13.06 5.00 581.92 8,090
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-Year Type Il 24-hr Default 2400 1 1.87 2
2 10-Year  Type |l 24-hr Default 24.00 1 3.14 2
3  25-Year Type Il 24-hr Default 2400 1 384 2
4 100-Year Type Il 24-hr Default 24.00 1 523 2
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Area Listing (all nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)

28,314 80 >75% Grass cover, Good, HSG D (1S, 2S, 3S)
143,748 98 Paved parking, HSG D (1S, 2S, 3S)
172,062 95 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers
0 HSG A
0 HSG B
0 HSG C
172,062 HSG D 1S, 2S, 3S
0 Other

172,062 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover

0 0 0 28,314 0 28,314 >75% Grass
cover, Good

0 0 0 143,748 0 143,748 Paved parking

0 0 0 172,062 0 172,062 TOTAL AREA

Su
Nu
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 1S 0.00 0.00 150.0 0.0020 0.013 0.0 24.0 0.0

2 1P 580.00 579.45 262.0 0.0021 0.013 0.0 12.0 0.0

3 2P 580.56 580.39 85.0 0.0020 0.013 0.0 24.0 0.0

4 3P 579.67 579.45 22.0 0.0100 0.013 0.0 12.0 0.0
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=0.500 ac 74.00% Impervious Runoff Depth=1.20"
Flow Length=193' Tc=1.7 min CN=93 Runoff=1.21 cfs 2,171 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=1.54"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=4.99 cfs 9,528 cf

Subcatchment3S: North 2 Runoff Area=1.750 ac  76.00% Impervious Runoff Depth=1.28"
Flow Length=65"' Tc=4.9 min CN=94 Runoff=3.99 cfs 8,101 cf

Pond 1P: New Det. System 1 Peak Elev=580.83"' Storage=2,353 cf Inflow=2.83 cfs 11,667 cf
12.0" Round Culvert n=0.013 L=262.0' S=0.0021"/" Outflow=1.24 cfs 11,625 cf

Pond 2P: Ex. Det. System A Peak Elev=581.32" Storage=3,915 cf Inflow=4.99 cfs 9,528 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020 '/ Outflow=1.91 cfs 9,496 cf

Pond 3P: New Det. System 2 Peak Elev=580.48' Storage=2,374 cf Inflow=3.99 cfs 8,101 cf
12.0" Round Culvert n=0.013 L=22.0' S=0.0100"/" Outflow=1.79 cfs 8,101 cf

Total Runoff Area = 172,062 sf Runoff Volume = 19,800 cf Average Runoff Depth = 1.38"
16.46% Pervious = 28,314 sf 83.54% Impervious = 143,748 sf
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Summary for Subcatchment 1S: North

Runoff = 1.21cfs @ 11.92 hrs, Volume= 2,171 cf, Depth= 1.20"
Routed to Pond 1P : New Det. System 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description

0.370 98 Paved parking, HSG D
0.130 80 >75% Grass cover, Good, HSG D

0.500 93 Weighted Average

0.130 26.00% Pervious Area
0.370 74.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 43 0.0120 0.84 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

0.8 150 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

1.7 193 Total

Subcatchment 1S: North

Hydrograph
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o Typell 24hr
KW 1YearRainfall=187"
11 WM Runoff Area=0.500 ac

|l B RunoffVolume=2,171 cf
(| H  RunoffDepth=1.20"
:{| H®  Flowlength=193
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4 CN=s

%
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 499 cfs @ 11.91 hrs, Volume= 9,528 cf, Depth= 1.54"
Routed to Pond 2P : Ex. Det. System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description

1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D

1.700 97 Weighted Average

0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

Subcatchment 2S: South

Hydrograph
(1
0 T Y e e S S S S S S A R N
T o Typell 24
| 7Mﬁ”MT?-YearBamfar"rW'f
41 )  Runoff Area=1.700 ac
1l [ RunoffVolume=9,528 cf
€+ 4  RunoffDepth=1.54"
:#{| W  FlowLength=55
Al @ Slepe=0.0150
(W =  Te=1.0min
94 CN=97T
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Summary for Subcatchment 3S: North 2

Runoff = 3.99cfs @ 11.96 hrs, Volume=
Routed to Pond 3P : New Det. System 2

8,101 cf, Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-Year Rainfall=1.87"

Area (ac) CN Description
1.330 98 Paved parking, HSG D
0.420 80 >75% Grass cover, Good, HSG D
1.750 94 Weighted Average
0.420 24.00% Pervious Area
1.330 76.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.2 15 0.0050 0.06 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
0.7 50 0.0300 1.24 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
4.9 65 Total
Subcatchment 3S: North 2
Hydrograph
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Summary for Pond 1P: New Det. System 1

[79] Warning: Submerged Pond 2P Primary device # 1 INLET by 0.27"

Inflow Area = 95,832 sf, 89.55% Impervious, Inflow Depth > 1.46" for 1-Year event
Inflow = 2.83cfs @ 11.94 hrs, Volume= 11,667 cf

Outflow = 1.24 cfs @ 12.26 hrs, Volume= 11,625 cf, Atten=56%, Lag= 19.4 min
Primary = 1.24 cfs @ 12.26 hrs, Volume= 11,625 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=580.83' @ 12.26 hrs Surf.Area= 4,924 sf Storage= 2,353 cf

Plug-Flow detention time=62.1 min calculated for 11,623 cf (100% of inflow)
Center-of-Mass det. time=53.8 min ( 940.2 - 886.4 )

Volume Invert Avail.Storage Storage Description
#1A 580.00' 4,394 cf 39.50'W x 124.66'L x 3.50'H Field A
17,234 cf Overall - 6,248 cf Embedded = 10,986 cf x 40.0% Voids
#2A 580.50' 6,248 cf ADS_StormTech SC-740 +Capx 136 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
136 Chambers in 8 Rows

10,642 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 580.00' 12.0" Round 12" pipe
L=262.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.00'/ 579.45' S=0.0021"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.24 cfs @ 12.26 hrs HW=580.83" (Free Discharge)
1=12" pipe (Barrel Controls 1.24 cfs @ 2.40 fps)
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Pond 1P: New Det. System 1 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

17 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 122.66' Row Length +12.0" End Stone x 2 =
124.66' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

136 Chambers x 45.9 cf = 6,247.8 cf Chamber Storage

17,233.8 cf Field - 6,247.8 cf Chambers = 10,985.9 cf Stone x 40.0% Voids = 4,394.4 cf Stone Storage
Chamber Storage + Stone Storage = 10,642.2 cf = 0.244 af

Overall Storage Efficiency = 61.8%

Overall System Size = 124.66' x 39.50' x 3.50'

136 Chambers

638.3 cy Field
406.9 cy Stone

JAYAYAVAYAYAYAYAY
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Summary for Pond 2P: Ex. Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 1.54" for 1-Year event
Inflow = 499 cfs @ 11.91 hrs, Volume= 9,528 cf

Outflow = 1.91cfs@ 11.99 hrs, Volume= 9,496 cf, Atten=62%, Lag=4.6 min
Primary = 191cfs@ 11.99 hrs, Volume= 9,496 cf

Routed to Pond 1P : New Det. System 1

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.32'@ 11.99 hrs Surf.Area= 13,558 sf Storage= 3,915 cf

Plug-Flow detention time= 133.6 min calculated for 9,495 cf (100% of inflow)
Center-of-Mass det. time=131.8 min ( 904.9 - 773.1)

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=1.91 cfs @ 11.99 hrs HW=581.31" (Free Discharge)
1=Culvert (Barrel Controls 1.91 cfs @ 2.62 fps)
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Pond 2P: Ex. Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone
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Pond 2P: Ex. Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Ex. Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Summary for Pond 3P: New Det. System 2

Inflow Area = 76,230 sf, 76.00% Impervious, Inflow Depth = 1.28" for 1-Year event
Inflow = 3.99cfs @ 11.96 hrs, Volume= 8,101 cf

Outflow = 1.79 cfs @ 12.05 hrs, Volume= 8,101 cf, Atten=55%, Lag= 5.4 min
Primary = 1.79cfs @ 12.05 hrs, Volume= 8,101 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=580.48' @ 12.05 hrs Surf.Area= 5,205 sf Storage= 2,374 cf

Plug-Flow detention time=45.7 min calculated for 8,101 cf (100% of inflow)
Center-of-Mass det. time=45.7 min ( 847.8 - 802.1)

Volume Invert Avail.Storage Storage Description
#1A 579.67" 4,641 cf 39.50'W x 131.78'L x 3.50'H Field A
18,218 cf Overall - 6,615 cf Embedded = 11,603 cf x 40.0% Voids
#2A 580.17" 6,615 cf ADS_StormTech SC-740 +Capx 144 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
144 Chambers in 8 Rows

11,256 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 579.67' 12.0" Round Culvert
L=22.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.67' / 579.45' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.79 cfs @ 12.05 hrs HW=580.48" (Free Discharge)
1=Culvert (Barrel Controls 1.79 cfs @ 3.60 fps)
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Pond 3P: New Det. System 2 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

18 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 129.78' Row Length +12.0" End Stone x 2 =
131.78' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

144 Chambers x 45.9 cf = 6,615.4 cf Chamber Storage

18,218.1 cf Field - 6,615.4 cf Chambers = 11,602.8 cf Stone x 40.0% Voids = 4,641.1 cf Stone Storage
Chamber Storage + Stone Storage = 11,256.5 cf = 0.258 af

Overall Storage Efficiency = 61.8%

Overall System Size = 131.78' x 39.50' x 3.50'

144 Chambers

674.7 cy Field
429.7 cy Stone
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=0.500 ac 74.00% Impervious Runoff Depth=2.39"
Flow Length=193' Tc=1.7 min CN=93 Runoff=2.30 cfs 4,335 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=2.80"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=8.67 cfs 17,261 cf

Subcatchment3S: North 2 Runoff Area=1.750 ac  76.00% Impervious Runoff Depth=2.49"
Flow Length=65" Tc=4.9 min CN=94 Runoff=7.45 cfs 15,790 cf

Pond 1P: New Det. System 1 Peak Elev=581.50" Storage=4,993 cf Inflow=5.59 cfs 21,561 cf
12.0" Round Culvert n=0.013 L=262.0' S=0.0021"/" Outflow=2.07 cfs 21,517 cf

Pond 2P: Ex. Det. System A Peak Elev=581.62" Storage=6,069 cf Inflow=8.67 cfs 17,261 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020 '/ Outflow=3.68 cfs 17,227 cf

Pond 3P: New Det. System 2 Peak Elev=580.97' Storage=4,440 cf Inflow=7.45 cfs 15,790 cf
12.0" Round Culvert n=0.013 L=22.0' S=0.0100'/" Outflow=3.18 cfs 15,790 cf

Total Runoff Area = 172,062 sf Runoff Volume = 37,386 cf Average Runoff Depth = 2.61"
16.46% Pervious = 28,314 sf 83.54% Impervious = 143,748 sf
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Summary for Subcatchment 1S: North

Runoff = 230cfs@ 11.92 hrs, Volume= 4,335 cf, Depth= 2.39"
Routed to Pond 1P : New Det. System 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description

0.370 98 Paved parking, HSG D
0.130 80 >75% Grass cover, Good, HSG D

0.500 93 Weighted Average

0.130 26.00% Pervious Area
0.370 74.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 43 0.0120 0.84 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

0.8 150 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

1.7 193 Total

Subcatchment 1S: North

Hydrograph
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.67 cfs @ 11.91 hrs, Volume= 17,261 cf, Depth= 2.80"
Routed to Pond 2P : Ex. Det. System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description

1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D

1.700 97 Weighted Average

0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

Subcatchment 2S: South
Hydrograph
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Summary for Subcatchment 3S: North 2

Runoff =

7.45cfs @ 11.96 hrs, Volume=

15,790 cf, Depth= 2.49"

Routed to Pond 3P : New Det. System 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-Year Rainfall=3.14"

Area (ac) CN Description
1.330 98 Paved parking, HSG D
0.420 80 >75% Grass cover, Good, HSG D
1.750 94 Weighted Average
0.420 24.00% Pervious Area
1.330 76.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.2 15 0.0050 0.06 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
0.7 50 0.0300 1.24 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
4.9 65 Total
Subcatchment 3S: North 2
Hydrograph
S
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Summary for Pond 1P: New Det. System 1

[81] Warning: Exceeded Pond 2P by 0.27' @ 12.53 hrs

Inflow Area = 95,832 sf, 89.55% Impervious, Inflow Depth > 2.70" for 10-Year event
Inflow = 559 cfs @ 11.93 hrs, Volume= 21,561 cf

Outflow = 2.07 cfs @ 12.34 hrs, Volume= 21,517 cf, Atten=63%, Lag=24.3 min
Primary = 2.07 cfs @ 12.34 hrs, Volume= 21,517 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.50' @ 12.34 hrs Surf.Area= 4,924 sf Storage= 4,993 cf

Plug-Flow detention time=51.3 min calculated for 21,513 cf (100% of inflow)
Center-of-Mass det. time=46.6 min ( 888.4 - 841.8 )

Volume Invert Avail.Storage Storage Description
#1A 580.00' 4,394 cf 39.50'W x 124.66'L x 3.50'H Field A
17,234 cf Overall - 6,248 cf Embedded = 10,986 cf x 40.0% Voids
#2A 580.50' 6,248 cf ADS_StormTech SC-740 +Capx 136 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
136 Chambers in 8 Rows

10,642 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 580.00' 12.0" Round 12" pipe
L=262.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.00'/ 579.45' S=0.0021"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.07 cfs @ 12.34 hrs HW=581.50" (Free Discharge)
1=12" pipe (Barrel Controls 2.07 cfs @ 2.64 fps)
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Pond 1P: New Det. System 1 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

17 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 122.66' Row Length +12.0" End Stone x 2 =
124.66' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

136 Chambers x 45.9 cf = 6,247.8 cf Chamber Storage

17,233.8 cf Field - 6,247.8 cf Chambers = 10,985.9 cf Stone x 40.0% Voids = 4,394.4 cf Stone Storage
Chamber Storage + Stone Storage = 10,642.2 cf = 0.244 af

Overall Storage Efficiency = 61.8%

Overall System Size = 124.66' x 39.50' x 3.50'

136 Chambers

638.3 cy Field
406.9 cy Stone
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Summary for Pond 2P: Ex. Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 2.80" for 10-Year event
Inflow = 8.67 cfs @ 11.91 hrs, Volume= 17,261 cf

Outflow = 3.68 cfs @ 11.98 hrs, Volume= 17,227 cf, Atten= 58%, Lag= 4.3 min
Primary = 3.68cfs @ 11.98 hrs, Volume= 17,227 cf

Routed to Pond 1P : New Det. System 1

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.62' @ 11.98 hrs Surf.Area= 13,558 sf Storage= 6,069 cf

Plug-Flow detention time=98.9 min calculated for 17,227 cf (100% of inflow)
Center-of-Mass det. time= 97.6 min ( 855.8 - 758.2 )

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=3.67 cfs @ 11.98 hrs HW=581.62" (Free Discharge)
1=Culvert (Barrel Controls 3.67 cfs @ 3.16 fps)
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Pond 2P: Ex. Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone
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Pond 2P: Ex. Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Ex. Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Summary for Pond 3P: New Det. System 2

Inflow Area = 76,230 sf, 76.00% Impervious, Inflow Depth = 2.49" for 10-Year event
Inflow = 7.45cfs @ 11.96 hrs, Volume= 15,790 cf

Outflow = 3.18 cfs @ 12.05 hrs, Volume= 15,790 cf, Atten=57%, Lag= 5.6 min
Primary = 3.18 cfs @ 12.05 hrs, Volume= 15,790 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=580.97' @ 12.05 hrs Surf.Area= 5,205 sf Storage= 4,440 cf

Plug-Flow detention time= 36.8 min calculated for 15,790 cf (100% of inflow)
Center-of-Mass det. time= 36.7 min ( 820.2 - 783.5)

Volume Invert Avail.Storage Storage Description
#1A 579.67" 4,641 cf 39.50'W x 131.78'L x 3.50'H Field A
18,218 cf Overall - 6,615 cf Embedded = 11,603 cf x 40.0% Voids
#2A 580.17" 6,615 cf ADS_StormTech SC-740 +Capx 144 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
144 Chambers in 8 Rows

11,256 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 579.67' 12.0" Round Culvert
L=22.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.67' / 579.45' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.18 cfs @ 12.05 hrs HW=580.97" (Free Discharge)
1=Culvert (Barrel Controls 3.18 cfs @ 4.08 fps)
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Pond 3P: New Det. System 2 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

18 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 129.78' Row Length +12.0" End Stone x 2 =
131.78' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

144 Chambers x 45.9 cf = 6,615.4 cf Chamber Storage

18,218.1 cf Field - 6,615.4 cf Chambers = 11,602.8 cf Stone x 40.0% Voids = 4,641.1 cf Stone Storage
Chamber Storage + Stone Storage = 11,256.5 cf = 0.258 af

Overall Storage Efficiency = 61.8%

Overall System Size = 131.78' x 39.50' x 3.50'

144 Chambers

674.7 cy Field
429.7 cy Stone
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=0.500 ac 74.00% Impervious Runoff Depth=3.06"
Flow Length=193' Tc=1.7 min CN=93 Runoff=2.90 cfs 5,562 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=3.49"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=10.68 cfs 21,551 cf

Subcatchment3S: North 2 Runoff Area=1.750 ac  76.00% Impervious Runoff Depth=3.17"
Flow Length=65" Tc=4.9 min CN=94 Runoff=9.34 cfs 20,123 cf

Pond 1P: New Det. System 1 Peak Elev=581.94" Storage=6,589 cf Inflow=7.02 cfs 27,077 cf
12.0" Round Culvert n=0.013 L=262.0' S=0.0021"/" Outflow=2.46 cfs 27,033 cf

Pond 2P: Ex. Det. System A Peak Elev=581.76" Storage=7,192 cf Inflow=10.68 cfs 21,551 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020'/'" Outflow=4.60 cfs 21,516 cf

Pond 3P: New Det. System 2 Peak Elev=581.26" Storage=5,652 cf Inflow=9.34 cfs 20,123 cf
12.0" Round Culvert n=0.013 L=22.0' S=0.0100'/" Outflow=3.84 cfs 20,123 cf

Total Runoff Area = 172,062 sf Runoff Volume = 47,235 cf Average Runoff Depth = 3.29"
16.46% Pervious = 28,314 sf 83.54% Impervious = 143,748 sf
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Summary for Subcatchment 1S: North

Runoff = 290 cfs @ 11.92 hrs, Volume= 5,562 cf, Depth= 3.06"
Routed to Pond 1P : New Det. System 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=3.84"

Area (ac) CN Description

0.370 98 Paved parking, HSG D
0.130 80 >75% Grass cover, Good, HSG D

0.500 93 Weighted Average

0.130 26.00% Pervious Area
0.370 74.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 43 0.0120 0.84 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

0.8 150 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

1.7 193 Total

Subcatchment 1S: North
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff 10.68 cfs @ 11.91 hrs, Volume=
Routed to Pond 2P : Ex. Det. System A

21,551 cf, Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 25-Year Rainfall=3.84"

Area (ac) CN Description
1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D
1.700 97 Weighted Average
0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
Subcatchment 2S: South
Hydrograph
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Summary for Subcatchment 3S: North 2

Runoff = 9.34 cfs @ 11.96 hrs, Volume= 20,123 cf, Depth= 3.17"
Routed to Pond 3P : New Det. System 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=3.84"

Area (ac) CN Description

1.330 98 Paved parking, HSG D
0.420 80 >75% Grass cover, Good, HSG D

1.750 94 Weighted Average

0.420 24.00% Pervious Area
1.330 76.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.2 15 0.0050 0.06 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
0.7 50 0.0300 1.24 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
4.9 65 Total

Subcatchment 3S: North 2

Hydrograph
A H  Typell24-hr
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Summary for Pond 1P: New Det. System 1

[81] Warning: Exceeded Pond 2P by 0.63' @ 12.54 hrs

Inflow Area = 95,832 sf, 89.55% Impervious, Inflow Depth = 3.39" for 25-Year event
Inflow = 7.02cfs @ 11.93 hrs, Volume= 27,077 cf

Outflow = 246 cfs @ 12.37 hrs, Volume= 27,033 cf, Atten=65%, Lag=26.1 min
Primary = 246 cfs @ 12.37 hrs, Volume= 27,033 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.94' @ 12.37 hrs Surf.Area= 4,924 sf Storage= 6,589 cf

Plug-Flow detention time=49.8 min calculated for 27,028 cf (100% of inflow)
Center-of-Mass det. time=46.0 min ( 874.2 - 828.2)

Volume Invert Avail.Storage Storage Description
#1A 580.00' 4,394 cf 39.50'W x 124.66'L x 3.50'H Field A
17,234 cf Overall - 6,248 cf Embedded = 10,986 cf x 40.0% Voids
#2A 580.50' 6,248 cf ADS_StormTech SC-740 +Capx 136 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
136 Chambers in 8 Rows

10,642 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 580.00' 12.0" Round 12" pipe
L=262.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.00'/ 579.45' S=0.0021"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=2.46 cfs @ 12.37 hrs HW=581.94" (Free Discharge)
1=12" pipe (Barrel Controls 2.46 cfs @ 3.14 fps)
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Pond 1P: New Det. System 1 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

17 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 122.66' Row Length +12.0" End Stone x 2 =
124.66' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

136 Chambers x 45.9 cf = 6,247.8 cf Chamber Storage

17,233.8 cf Field - 6,247.8 cf Chambers = 10,985.9 cf Stone x 40.0% Voids = 4,394.4 cf Stone Storage
Chamber Storage + Stone Storage = 10,642.2 cf = 0.244 af

Overall Storage Efficiency = 61.8%

Overall System Size = 124.66' x 39.50' x 3.50'

136 Chambers

638.3 cy Field
406.9 cy Stone
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Summary for Pond 2P: Ex. Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 3.49" for 25-Year event
Inflow = 10.68 cfs @ 11.91 hrs, Volume= 21,551 cf

Outflow = 460 cfs @ 11.98 hrs, Volume= 21,516 cf, Atten=57%, Lag=4.3 min
Primary = 4.60cfs @ 11.98 hrs, Volume= 21,516 cf

Routed to Pond 1P : New Det. System 1

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.76'@ 11.98 hrs Surf.Area= 13,558 sf Storage= 7,192 cf

Plug-Flow detention time= 88.4 min calculated for 21,512 cf (100% of inflow)
Center-of-Mass det. time= 87.6 min ( 840.8 - 753.2)

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=4.59 cfs @ 11.98 hrs HW=581.76" (Free Discharge)
1=Culvert (Barrel Controls 4.59 cfs @ 3.37 fps)
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Pond 2P: Ex. Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone
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Pond 2P: Ex. Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Ex. Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Summary for Pond 3P: New Det. System 2

Inflow Area = 76,230 sf, 76.00% Impervious, Inflow Depth = 3.17" for 25-Year event
Inflow = 9.34 cfs @ 11.96 hrs, Volume= 20,123 cf

Outflow = 3.84 cfs @ 12.05 hrs, Volume= 20,123 cf, Atten=59%, Lag= 5.7 min
Primary = 3.84 cfs @ 12.05 hrs, Volume= 20,123 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.26' @ 12.05 hrs Surf.Area= 5,205 sf Storage= 5,652 cf

Plug-Flow detention time= 34.3 min calculated for 20,119 cf (100% of inflow)
Center-of-Mass det. time=34.5 min (811.4 -776.9)

Volume Invert Avail.Storage Storage Description
#1A 579.67" 4,641 cf 39.50'W x 131.78'L x 3.50'H Field A
18,218 cf Overall - 6,615 cf Embedded = 11,603 cf x 40.0% Voids
#2A 580.17" 6,615 cf ADS_StormTech SC-740 +Capx 144 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
144 Chambers in 8 Rows

11,256 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 579.67' 12.0" Round Culvert
L=22.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.67' / 579.45' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.84 cfs @ 12.05 hrs HW=581.26" (Free Discharge)
1=Culvert (Barrel Controls 3.84 cfs @ 4.89 fps)
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Pond 3P: New Det. System 2 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

18 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 129.78' Row Length +12.0" End Stone x 2 =
131.78' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

144 Chambers x 45.9 cf = 6,615.4 cf Chamber Storage

18,218.1 cf Field - 6,615.4 cf Chambers = 11,602.8 cf Stone x 40.0% Voids = 4,641.1 cf Stone Storage
Chamber Storage + Stone Storage = 11,256.5 cf = 0.258 af

Overall Storage Efficiency = 61.8%

Overall System Size = 131.78' x 39.50' x 3.50'

144 Chambers

674.7 cy Field
429.7 cy Stone
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: North Runoff Area=0.500 ac 74.00% Impervious Runoff Depth=4.42"
Flow Length=193' Tc=1.7 min CN=93 Runoff=4.07 cfs 8,029 cf

Subcatchment2S: South Runoff Area=1.700 ac  94.12% Impervious Runoff Depth=4.88"
Flow Length=55" Slope=0.0150"/" Tc=1.0 min CN=97 Runoff=14.65 cfs 30,092 cf

Subcatchment3S: North 2 Runoff Area=1.750 ac  76.00% Impervious Runoff Depth=4.54"
Flow Length=65"' Tc=4.9 min CN=94 Runoff=13.06 cfs 28,809 cf

Pond 1P: New Det. System 1 Peak Elev=583.05' Storage=9,759 cf Inflow=9.83 cfs 38,085 cf
12.0" Round Culvert n=0.013 L=262.0' S=0.0021"/" Outflow=3.26 cfs 38,039 cf

Pond 2P: Ex. Det. System A Peak Elev=582.00" Storage=9,356 cf Inflow=14.65 cfs 30,092 cf
24.0" Round Culvert n=0.013 L=85.0' S=0.0020'/'" Outflow=6.42 cfs 30,056 cf

Pond 3P: New Det. System 2 Peak Elev=581.92' Storage=8,090 cf Inflow=13.06 cfs 28,809 cf
12.0" Round Culvert n=0.013 L=22.0' S=0.0100'"/" Outflow=5.00 cfs 28,809 cf

Total Runoff Area = 172,062 sf Runoff Volume = 66,930 cf Average Runoff Depth = 4.67"
16.46% Pervious = 28,314 sf 83.54% Impervious = 143,748 sf
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Summary for Subcatchment 1S: North

Runoff = 407 cfs@ 11.92 hrs, Volume= 8,029 cf, Depth= 4.42"
Routed to Pond 1P : New Det. System 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description

0.370 98 Paved parking, HSG D
0.130 80 >75% Grass cover, Good, HSG D

0.500 93 Weighted Average

0.130 26.00% Pervious Area
0.370 74.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.9 43 0.0120 0.84 Sheet Flow, pavement

Smooth surfaces n=0.011 P2=2.50"

0.8 150 0.0020 3.22 10.12 Pipe Channel, 24" pipe
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.013 Corrugated PE, smooth interior

1.7 193 Total

Subcatchment 1S: North

Hydrograph
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Summary for Subcatchment 2S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff 14.65cfs @ 11.91 hrs, Volume=
Routed to Pond 2P : Ex. Det. System A

30,092 cf, Depth= 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description
1.600 98 Paved parking, HSG D
0.100 80 >75% Grass cover, Good, HSG D
1.700 97 Weighted Average
0.100 5.88% Pervious Area
1.600 94.12% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.0 55 0.0150 0.96 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
Subcatchment 2S: South
Hydrograph
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Summary for Subcatchment 3S: North 2

Runoff 13.06 cfs @ 11.96 hrs, Volume=
Routed to Pond 3P : New Det. System 2

28,809 cf, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Type Il 24-hr 100-Year Rainfall=5.23"

Area (ac) CN Description
1.330 98 Paved parking, HSG D
0.420 80 >75% Grass cover, Good, HSG D
1.750 94 Weighted Average
0.420 24.00% Pervious Area
1.330 76.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.2 15 0.0050 0.06 Sheet Flow, grass
Grass: Short n=0.150 P2=2.50"
0.7 50 0.0300 1.24 Sheet Flow, pavement
Smooth surfaces n=0.011 P2=2.50"
4.9 65 Total
Subcatchment 3S: North 2
Hydrograph
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Summary for Pond 1P: New Det. System 1

[81] Warning: Exceeded Pond 2P by 1.59' @ 12.47 hrs

Inflow Area = 95,832 sf, 89.55% Impervious, Inflow Depth = 4.77" for 100-Year event
Inflow = 9.83cfs @ 11.93 hrs, Volume= 38,085 cf

Outflow = 3.26 cfs @ 12.39 hrs, Volume= 38,039 cf, Atten=67%, Lag= 27.4 min
Primary = 3.26 cfs @ 12.39 hrs, Volume= 38,039 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=583.05' @ 12.39 hrs Surf.Area= 4,924 sf Storage= 9,759 cf

Plug-Flow detention time=48.7 min calculated for 38,039 cf (100% of inflow)
Center-of-Mass det. time=45.8 min ( 856.0 - 810.2)

Volume Invert Avail.Storage Storage Description
#1A 580.00' 4,394 cf 39.50'W x 124.66'L x 3.50'H Field A
17,234 cf Overall - 6,248 cf Embedded = 10,986 cf x 40.0% Voids
#2A 580.50' 6,248 cf ADS_StormTech SC-740 +Capx 136 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
136 Chambers in 8 Rows

10,642 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 580.00' 12.0" Round 12" pipe
L=262.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.00'/ 579.45' S=0.0021"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.26 cfs @ 12.39 hrs HW=583.05" (Free Discharge)
1=12" pipe (Barrel Controls 3.26 cfs @ 4.15 fps)
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Pond 1P: New Det. System 1 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

17 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 122.66' Row Length +12.0" End Stone x 2 =
124.66' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

136 Chambers x 45.9 cf = 6,247.8 cf Chamber Storage

17,233.8 cf Field - 6,247.8 cf Chambers = 10,985.9 cf Stone x 40.0% Voids = 4,394.4 cf Stone Storage
Chamber Storage + Stone Storage = 10,642.2 cf = 0.244 af

Overall Storage Efficiency = 61.8%

Overall System Size = 124.66' x 39.50' x 3.50'

136 Chambers

638.3 cy Field
406.9 cy Stone
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Summary for Pond 2P: Ex. Det. System A

Inflow Area = 74,052 sf, 94.12% Impervious, Inflow Depth = 4.88" for 100-Year event
Inflow = 1465 cfs @ 11.91 hrs, Volume= 30,092 cf

Outflow = 6.42cfs @ 11.98 hrs, Volume= 30,056 cf, Atten=56%, Lag=4.2 min
Primary = 6.42 cfs @ 11.98 hrs, Volume= 30,056 cf

Routed to Pond 1P : New Det. System 1

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=582.00'@ 11.98 hrs Surf.Area= 13,558 sf Storage= 9,356 cf

Plug-Flow detention time=75.2 min calculated for 30,051 cf (100% of inflow)
Center-of-Mass det. time= 74.8 min ( 821.0 - 746.3 )

Volume Invert Avail.Storage Storage Description
#1A 580.56' 2,656 cf 14.35'W x 241.67'L x 3.00'H Field A
10,404 cf Overall - 3,764 cf Embedded = 6,640 cf x 40.0% Voids
#2A 580.89' 2,976 cf ADS N-12 24" x 48 Inside #1

Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf
48 Chambers in 4 Rows

#3B 580.56' 5,029 cf 19.27'W x 243.00'L x 4.00'H Field B
18,731 cf Overall - 6,159 cf Embedded = 12,571 cf x 40.0% Voids
#4B 581.06' 4,704 cf ADS N-12 30" x 48 Inside #3

Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf
48 Chambers in 4 Rows

#5C 580.56' 6,329 cf 22.25'W x 243.00'L x 4.50'H Field C
24,330 cf Overall - 8,507 cf Embedded = 15,824 cf x 40.0% Voids
#6C 581.06' 6,816 cf ADS N-12 36" x 48 Inside #5

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
48 Chambers in 4 Rows

28,510 cf Total Available Storage

Storage Group A created with Chamber Wizard
Storage Group B created with Chamber Wizard
Storage Group C created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 580.56' 24.0" Round Culvert
L=85.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 580.56' / 580.39' S=0.0020'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=6.42 cfs @ 11.98 hrs HW=582.00" (Free Discharge)
1=Culvert (Barrel Controls 6.42 cfs @ 3.70 fps)
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Pond 2P: Ex. Det. System A - Chamber Wizard Field A

Chamber Model = ADS N-12 24" (ADS N-12® Pipe)
Inside= 23.8"W x 23.8"H => 3.10 sf x 20.00'L = 62.0 cf
Outside= 28.0"W x 28.0"H => 3.92 sf x 20.00'L = 78.4 cf

28.0" Wide + 13.4" Spacing = 41.4" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +10.0" End Stone x 2 = 241.67' Base Length
4 Rows x 28.0" Wide + 13.4" Spacing x 3 + 10.0" Side Stone x 2 = 14.35' Base Width
4.0" Stone Base + 28.0" Chamber Height + 4.0" Stone Cover = 3.00' Field Height

48 Chambers x 62.0 cf = 2,976.0 cf Chamber Storage
48 Chambers x 78.4 cf = 3,764.5 cf Displacement

10,404.1 cf Field - 3,764.5 cf Chambers = 6,639.6 cf Stone x 40.0% Voids = 2,655.8 cf Stone Storage

Chamber Storage + Stone Storage = 5,631.8 cf = 0.129 af
Overall Storage Efficiency = 54.1%
Overall System Size = 241.67' x 14.35' x 3.00'

48 Chambers
385.3 cy Field
245.9 cy Stone
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Pond 2P: Ex. Det. System A - Chamber Wizard Field B

Chamber Model = ADS N-12 30" (ADS N-12® Pipe)
Inside= 30.0"W x 30.0"H => 4.90 sf x 20.00'L = 98.0 cf
Outside= 36.0"W x 36.0"H => 6.42 sf x 20.00'L = 128.3 cf

36.0" Wide + 17.1" Spacing = 53.1" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 36.0" Wide + 17.1" Spacing x 3 + 18.0" Side Stone x 2 = 19.27' Base Width
6.0" Stone Base + 36.0" Chamber Height + 6.0" Stone Cover = 4.00' Field Height

48 Chambers x 98.0 cf = 4,704.0 cf Chamber Storage
48 Chambers x 128.3 cf = 6,159.2 cf Displacement

18,730.5 cf Field - 6,159.2 cf Chambers = 12,571.3 cf Stone x 40.0% Voids = 5,028.5 cf Stone Storage

Chamber Storage + Stone Storage = 9,732.5 cf = 0.223 af
Overall Storage Efficiency = 52.0%
Overall System Size = 243.00' x 19.27' x 4.00'

48 Chambers
693.7 cy Field
465.6 cy Stone

0000
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Pond 2P: Ex. Det. System A - Chamber Wizard Field C

Chamber Model = ADS N-12 36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

12 Chambers/Row x 20.00' Long = 240.00' Row Length +18.0" End Stone x 2 = 243.00' Base Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 + 18.0" Side Stone x 2 = 22.25' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

48 Chambers x 142.0 cf = 6,816.0 cf Chamber Storage
48 Chambers x 177.2 cf = 8,506.6 cf Displacement

24,330.3 cf Field - 8,506.6 cf Chambers = 15,823.7 cf Stone x 40.0% Voids = 6,329.5 cf Stone Storage

Chamber Storage + Stone Storage = 13,145.5 cf = 0.302 af
Overall Storage Efficiency = 54.0%
Overall System Size = 243.00' x 22.25' x 4.50'

48 Chambers
901.1 cy Field
586.1 cy Stone

0000
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Summary for Pond 3P: New Det. System 2

Inflow Area = 76,230 sf, 76.00% Impervious, Inflow Depth = 4.54" for 100-Year event
Inflow = 13.06 cfs @ 11.96 hrs, Volume= 28,809 cf

Outflow = 5.00 cfs @ 12.05 hrs, Volume= 28,809 cf, Atten=62%, Lag= 6.0 min
Primary = 5.00 cfs @ 12.05 hrs, Volume= 28,809 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=581.92' @ 12.05 hrs Surf.Area= 5,205 sf Storage= 8,090 cf

Plug-Flow detention time= 31.7 min calculated for 28,804 cf (100% of inflow)
Center-of-Mass det. time= 31.9 min ( 799.6 - 767.7 )

Volume Invert Avail.Storage Storage Description
#1A 579.67" 4,641 cf 39.50'W x 131.78'L x 3.50'H Field A
18,218 cf Overall - 6,615 cf Embedded = 11,603 cf x 40.0% Voids
#2A 580.17" 6,615 cf ADS_StormTech SC-740 +Capx 144 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
144 Chambers in 8 Rows

11,256 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices

#1  Primary 579.67' 12.0" Round Culvert
L=22.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 579.67' / 579.45' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=5.00 cfs @ 12.05 hrs HW=581.92" (Free Discharge)
1=Culvert (Inlet Controls 5.00 cfs @ 6.36 fps)
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Pond 3P: New Det. System 2 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-740 +Cap (ADS StormTech®SC-740 with cap length)
Effective Size=44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

18 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 129.78' Row Length +12.0" End Stone x 2 =
131.78' Base Length

8 Rows x 51.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 39.50' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

144 Chambers x 45.9 cf = 6,615.4 cf Chamber Storage

18,218.1 cf Field - 6,615.4 cf Chambers = 11,602.8 cf Stone x 40.0% Voids = 4,641.1 cf Stone Storage
Chamber Storage + Stone Storage = 11,256.5 cf = 0.258 af

Overall Storage Efficiency = 61.8%

Overall System Size = 131.78' x 39.50' x 3.50'

144 Chambers

674.7 cy Field
429.7 cy Stone

[AYAVAYAVAVAVAYAY
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Pond 3P: New Det. System 2
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Green Infrastructure & Water Quality Calculations



Legacy Village Senior Housing - 3900 Maple Road
Town of Amherst, Erie County, New York

WATER QUALITY REQUIRED FOR PROPOSED DEVELOPMENT AREA Area, Acres = 2.25
(Note: Reference Chap. 9 NYSDEC Stormwater Design Manual)

"Redevelopment Activity", Acres = [1.45 "New development", Acres = 0.80
(existing, disturbed impervious area)

Total proposed impervious, Acres = [1.70 Adjusted impervious, Acres = 0.61

"New" impervious, Acres = 0.25 (25% redevelopment, 100% new development)

Water Quality Volume (WQv) WQv=(P*Rv*A)/12

Where: P=90% Rainfall Event Number P=1

Rv= 0.05+0.009*(1) Rv= 0.29
IC=Impervious Cover, Acres IC= 0.61
I=lmpervious Cover (%) I= 27
A=Runoff Area, Acres A= 2.25

WQv (ac-ft)=]0.055
waQy (cf)= 2,396

RRv PROVIDED FOR PROPOSED DEVELOPMENT AREA (See NYSDEC worksheets)

waQy, cf RRyv, cf
Min. RRv Req'd, cf =/392 RRv, Bioretention Areas |0 864
Min. RRv Req'd, ac-ft =/0.009 WQy, Treatment Unit 1535 0
TOTAL, cf 1535 864
TOTAL, ac-ft|0.035 0.020
WQ & RR SUMMARY (ac-ft):
TOTAL WATER QUALITY PROVIDED FOR PROPOSED DEVELOPMENT AREA 0.055
IS WATER QUALITY VOLUME REQUIREMENT MET? Yes
(WQv provided equal to or greater than WQv required)
IS RUNOFF REDUCTION VOLUME REQUIREMENT MET? Yes

(RRv provided equal to or greater than Min. RRv required)

Revised 08/09/2016



Filtration Bioretention (F-5)

Design Point: 1 |

Enter Site Data For Drainage Area to be Treated by Practice

Contributing Impervious Percent

Drainage Area WQv  Precipitation

Area Area Impervious Rv ) Description
Number (Acres) (Acres) i % (cf) (in) i
1 2.25 0.61 27 0.29 2,161 0.90 0
Design Criteria
Enter underlying soil infiltration rate (based on . .
geotechnica?/tegting, refer to Appenc(iix D) e Underdrains required
Is the contributing area to the practice a
stormwater hotspot? e
Is the practice the first in series for treatment No
of a Level 1 (Infiltration Restricted) hotspot?
Is contributing area greater than max.
contributing area? No
Enter depth to seasonal high water table (ft)
Enter depth to bedrock (ft)
Is pretreatment provided, in conformance with Yes
Section 6.4.3.1
Enter average height of ponding (ft) 0.5
Enter depth of surface layer (inches) 3
Enter depth of filter media (ft) 2.5
Enter depth of drainage layer (inches) 12
Enter slope of maintenance access (%) 1.5
Enter width of maintenance access (ft) 24
Sizing Criteria
Value Units Notes
Permeability Flow Rate k 1 ft/day
Filter Time tf 2 days
Required Filter Area Af 900 sf

Enter Provided Filter Area Af 900 sf

Recalculated Watgr nghty Volume (based on WQv calc 2160 of
provided filter area)
Calculate Runoff Reduction
RRv Provided 864 cf
WQv Treated 1297 of This is th_e portion of the WQv that is not reduced in
the practice.




Step 4 - Calcuate Minimum RRv Required

Enter the Soils Data for the site

Hydrologic Sail

Group Acres S
A 55%
B 40%
C 30%
D 0.61 20%
Total Area 0.61
Calculate the Minimum RRv
S= 0.20
Impervious = 0.61 acres
Precipitation 0.90 inches
Rv 0.95
Minimum RRv 0.009 af
392 cf




Appendix E

NYSDEC SPDES General Permit for Stormwater Discharges from Construction
Activity Permit No. GP-0-25-001



Appendix F

Forms



Appendix G

Construction Documents



Appendix H

Soils Information



Appendix |

Standard Erosion Control Details



Appendix J

NYSDEC Stormwater Management Inspection Lists



