JONES&BEACH
ENGINEERS INC.

85 Portsmouth Avenue, PO Box 219, Stratham, NH 03885
603.772.4746 - JonesandBeach.com

May 24, 2022

Portsmouth Planning Department
Attn. Peter Stith, Principal Planner
1 Junkins Avenue, Suite 3" Floor
Portsmouth, NH 03801

RE: Response Letter — Altus & Ambit Engineering and TAC Comments
1169 and 1171 Sagamore Ave, Portsmouth, NH
Tax Map 224, Lots 14 & 15
JBE Project No. 21047

Dear Mr. Stith,
We are in receipt of comments from Eric Weinrieb, P.E., Altus Engineering dated April 29,
2022, John Chagnon, P.E., Ambit Engineering dated May 3, 2022 and TAC dated May 2, 2022.

Review comments are listed below with our responses in bold.

ALTUS ENGINEERING:

GRADING AND DRAINAGE PLAN:

1. Note 29 indicates that the units will not have basements or foundation drains. This
requirement is critical to premise of the stormwater management design. As such,

it is recommended that this condition be documented on the approval.
RESPONSE: This is agreeable to the applicant.

2. To the east of building unit 10 is a proposed 38.0 spot grade. It appears that the
required grade should be closer to elevation 39.0.
RESPONSE: The spot grade to the east of Unit 10 has been revised.

3. The revised plans depict a culvert under Sagamore Avenue that will drain the
runoff from west side of Sagamore Avenue where the new sidewalk with raised
curbing will be installed. Changing from open drainage along the Sagamore fo a
closed system supports the need for the culvert.

RESPONSE: Agreed.
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OFFSITE IMPROVEMENTS PLAN:

4.

7.

The Designer is proposing a 24-inch diameter culvert under Sagamore Avenue.

Based on the drainage computations, it appears that a significantly smaller culvert

will adequately handle the projected flows. A smaller diameter culvert will also

reduce the potential for utility conflicts. The Designer should comment as to why

a 24-inch culvert is proposed.

RESPONSE: The intent was to prevent the isolated depression from overflowing
during the 50-Year, 24-Hour storm while also discharging as little as possible during
the 2-Year 24-Hour storm, but this same result can be achieved with a 15” HDPE
pipe and an invert out 0.2 ft lower, so the design has been modified accordingly.

The Designer should consider installing a Jellyfish or other approved treatment
device at the culvert outfall.
RESPONSE: A Jellyfish filter has been added before the culvert outfall.

The Designer needs to confirm that the wetlands depicted on this plan has been
delineated by a licensed wetlands scientist.

RESPONSE: The wetlands depicted on this plan have been delineated by a licensed
wetlands scientist. Note #12 on Sheet C1 lists the wetland delineation standards that
were used, and the same sheet has been stamped by the certified wetland scientist
who delineated the wetlands.

1t is understood that the applicant will need a Conditional Use Permit for the work

on the city land and will need to obtain an easement to complete the work.
RESPONSE: We are applying for a conditional use permit and an easement will be
prepared. A draft easement for the work on City land is shown on Sheet C2.

DETAIL SHEETS:

8.

10.

The city should decide if hoods should be installed on the catch basins outlet pipes

on site and in the State right-of-way.
RESPONSE: No response needed.

The bioretention basin detail on Sheet D5 references notes 4 and 5 under design
considerations. The plans are deficient note 5.
RESPONSE: The reference to Note 5 has been removed.

Concrete galley detail on Sheet D6 indicates that there will be a 6-inch crushed

stone layer above the galleys. On System B, it appears that there will not be

adequate cover above the stone to support vegetation.

RESPONSE: The plans and detail have been revised so that the minimum grade
over System B is 38.6, leaving at least 6” of loam above the stone layer as required.
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DRAINAGE ANALYSIS:

11. The Designer has addressed the increase in volume to the wetland at the northeast
corner of the site by proposing a culvert that drains excess runoff towards the city
land on the east side of Sagamore Avenue. It is our opinion that this culvert
satisfactorily addresses the concerns regarding impacting the abutting properties
to the north of the site.

RESPONSE: No response necessary.

STORMWATER MANAGEMENT OPERATION AND MAINTENANCE MANUAL:

12, This document should be included in the condominium documents and should be
recorded at the Registry of Deeds to ensure that the association and all owners
are aware of the requirements to maintain the site.
RESPONSE: The Stormwater Management Operation and Maintenance Manual
will be included in the condominium documents and will be recorded at the
Rockingham County Registry of Deeds.

AMBIT ENGINEERING — Comments on Behalf of Sea Star Cove Condominiums:

Existing Conditions Plan:

1. The Certified Soil Scientists should stamp the final plan.
RESPONSE: The final plans will be stamped by a certified soil scientist.

2. The plan does not show benchmarks.
RESPONSE: A benchmark in the utility pole on the southeast corner of the subject
parcel has been added to the plan.

3. The Exposed Ledge depiction has been removed from the Legend.
RESPONSE: The ledge outcrop depiction has been added to the legend.

Demolition Plan DM-1:

4. The note to save the 12 Maple in the vicinity of the new headwall should be verified.
RESPONSE: The tree is now noted to be removed.

5. Note 13: We doubt that any leach field components would be able to remain given the

extensive site work.
RESPONSE: We believe this refers to Note 12 — There is no Note 13 on Sheet DM-1
— Note 12 has been revised to state that the leach field shall be removed.

6. The extent of old fill removal should extend beyond the property line if any fill was
placed over the property line onto Sea Star Cove property.
RESPONSE: It is noted on Sheet DM-1 that any offsite fill shall be removed and
the approximate extent of offsite fill is now shown.
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7.

The plan shows a “proposed tree line / limit of clearing” along the northerly property
line at the west end of the property line. Trees marked in the field vary from this
representation.

RESPONSE: The contractor is to clear trees up to the proposed treeline.

Condominium Site Plan C2:

8.

10.

The size of the bicycle pad should be confirmed by showing the layout of the racks.
RESPONSE: The layout of the bicycle racks has been added to the bicycle rack
detail on Sheet D1.

Coverage calculation details should be on the plan.
RESPONSE: Building coverage calculations have been added to Note 2 on Sheet
C2.

The final Condominium Site Plans should show the plan view and note that maintenance
will be required.

RESPONSE: The final condominium site plans will show the plan view and note
that maintenance will be required.

Grading and Drainage Plan C3:

11.

12.

13.

Show benchmarks. Clarify the intent of Note 2. Is the Contractor required to do a
topographic survey of the property?

RESPONSE: A benchmark in the utility pole on the southeast corner of the subject
parcel has been added to the plan. Note 2 has been reworded to clarify the intent.

The elevation of the outlet pipe(s) from Concrete Galley Systems A and B are above the
elevations of the collection system and will create a backflow in the collection piping
networtk.

RESPONSE: System B is designed to infiltrate, and the outlet pipe is intended as
an overflow only. The most frequent modelled storm during which this is activated
is the 25-Year 24-Hour event. The underdrain on System A is at the bottom of the
lined system and is intended to be the primary outflow from the system, below the
collection piping network, from which detained outflow will discharge. The
overflow pipe from this system is above the collection piping network, and the most
frequent modelled storm during which it is activated is the 10-Year 24-Hour event.

The systems are designed to drain in a reasonable amount of time and tailwater
modelling is set to be automatic throughout the entire HydroCAD model, so the
potential for temporary backflow during peak storm events is taken into account
and is not an issue.

The Stone Infiltration Bed overflow detail the overflow being at the gutter air brake.
Note 27 indicates that locations may be adjusted, but the locations are key to the
drainage analysis.

RESPONSE: Note 27 on Sheet C3 has been revised to instead say that final roof
plans shall be reviewed by the project engineer prior to construction, so that it can
be confirmed that the downspouts can still collect the water that they are intended
to at the proposed locations.
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14.

15.

The removal of the old fill will occur down to elevation which resembles the wetland
elevation of the Sea Star Cove property. Could the pipe from Drain Manhole 3 be
shortened and the grade lowered by the introduction of a retaining wall behind units 1
and 2 to provide some runoff storage on the 1169 / 1171 property?

RESPONSE: We have added a retaining wall and revised the proposed grading
behind units 1 and 2.

There is a detail provided for the ledge removal for Galley System B; there should be
one provided for Galley System A, and Bioretention 1 and 2.

RESPONSE: Ledge profiles for bioretention systems 1 & 2 have been added to
Sheet D5 and a ledge profile for Galley System A has been added to D6 next to the
one for Galley System B.

Landscape Plan L1:

16.

17.

Are the 3 Ruby Spice Summer Sweet too close to run-off Gallery System B?
RESPONSE: The 3 Ruby Spice Summer Sweet have been moved closer to Unit 4.

Will there be some trees remaining near the west end of the north property line? If not,
can the developer add some plantings for a buffer?
RESPONSE: Some additional trees have been added to the northwest corner of the

property.

Detail Sheet D5:

18.

Bioretention Detail Design Considerations Note 4 should align with the design
requirements for elevation above ESHWT / ledge.

RESPONSE: Note 4 has been revised to say that ledge shall be removed to a depth
of at least 2’ below the bottom of the system.

Detail Sheet D6:

19.

The Shea Concrete Galley System B Ledge Profile does not show the ledge under the
system accurately.

RESPONSE: Any ledge profile will be an approximation; the ledge profile was
based on test pits B1 and B2 and this is the most accurate depiction possible with
the available data. More importantly, the contractor is to remove ledge to a depth
of at least 2° below the bottom of the stone base, as noted.

Drainage Analyvsis Comments.:

1. Pond 21P proposed (2P existing) is modelled after a wetland ponding area partially on

the adjacent property. The pond in the proposed design receives a 0.11-foot higher peak
elevation in the 2-year storm event. The other problems regarding peak volume from the
last submission have been alleviated by a culvert crossing the street.

RESPONSE: With the revisions to the design per Altus comment #4, the 2-Year 24-
Hour storm peak elevation is now lower than the existing.
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2.

The proposed infiltration practice at node 5P is designed to infiltrate the bulk of the
stormwater volume reduction on site. While the test pit conducted at point B2 suggests a
similar infiltration rate on the existing ground surface to that used in the model, the
proposed infiltration device is located at least 4 feet below the ground surface. The
proposed infiltration surface is within 1 inch of the ESHWT, and less than 2 feet from
refusal of the test pit. If the refusal was due to the presence of ledge, then that further
reduces the viability of the proposed infiltration device.

RESPONSE: The ledge is to be removed to an elevation at least 2 feet below the
bottom of the stone backfill, and underneath approximately 57% of the proposed
system, refusal is more than 2 feet below the proposed bottom of the stone already.
Furthermore, the stone base material has a better percolation rate than the native
soil it will be replacing, and the bottom of the actual infiltration chamber is at least
3’ above the seasonal high water table as required. Infiltration is viable in a way
that meets NHDES AOT standards.

TAC COMMENTS:

1

We assume all the prior comments were addressed, as there was no list of prior
comments submitted.
RESPONSE: No response necessary.

Items to be addressed prior to Planning Board approval:

The culvert across Sagamore will need treatment before being discharged. DPW
recommend a Jellyfish style filter.
RESPONSE: A Jellyfish filter has been added for the cross-culvert.

Add existing force main to drawing showing cross Sagamore culvert and add note
regarding insulation of force main required near culvert.

RESPONSE: The existing force main was already shown on Sheet C4. It is now
noted on Sheet C4 that 2” of R-10 Foam Board insultation shall be provided
between the existing forcemain and the proposed culvert.

The proposed culvert will need a temporary construction easement, permanent flowage
easement, and permanent easement for the installation and placement of materials.
RESONSE: The proposed culvert will require a temporary construction easement,
permanent flowage easement and permanent easement for the installation and
placement of materials from the city. A draft easement is shown on Sheet C2.

The proposed culvert will need City Council approval.
RESPONSE: We will apply for City Council approval once approved by TAC.

The proposed culvert will require review by the Conservation Commission.
RESPONSE: We will apply for a Conditional Use Permit once approved by TAC.

Please show that the proposed culvert and flowage meets the conservation restrictions of
parcel 201/26.

RESPONSE: There are no conservation restrictions that would prevent the
proposed flowage or culvert on parcel 201/26.
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8. Staff are still waiting for the third-party review of the project.
RESPONSE: Responses to the third- and fourth-party review comments are
included with this letter.

Included with this response letter are the following:

One (1) Full Size Revised Plan Set.

One (1) Revised Drainage Analysis.
Contech “Jellyfish” Maintenance Guide.
Conditional Use Application Cover Letter.
Current Deeds.

Letters of Authorization.

S e

If you have any questions or need any additional information, please feel free to contact our
office. Thank you very much for your time.

Very truly yours,

INGINEERS, INC.

Michael Garrepy (via email)

Mick Khavari (via email)

Tim Phoenix, Hoefle, Phoenix, Gormley & Roberts (via email)
Eric Weinrieb, Altus Engineering (via email and hand delivered)
John Chagnon, Ambit Engineering (via email and U.S. Mail)
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LIty o1 Fortsmouth, New Hampsnire

. Site Plan Application Checklist

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning
Board review. The checklist is required to be completed and uploaded to the Site Plan application in the City's online permitting system. A pre-
application conference with a member of the planning department is strongly encouraged as additional project information may be required
depending on the size and scope. Thea licant is cautioned that this checklist is onl a uide and is not intended to be a com lete list of all site lan
review re uirements. Please refer to the Site Plan review re ulations for full details.

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver re uests must be submitted
in writing with appropriate justification.

Name of Applicant: The Sa amore Grou LLC Date Submitted: 08/23/22
Application # (in City’s online permitting): LU-21-167

Site Address: 1169 & 1171 Sa amore Ave. Map: 224 lLot: 14&15

Application Requirements

M Required Items for Submittal Item Location Waiver
(e.g. Page or Requested
Plan Sheet/Note #)
Complete application form submitted via the City’s web-based N/A

permitting program (2.5.2.1(2.5.2.3A)

K] Al application documents, plans, supporting documentation and N/A
other materials uploaded to the application form in viewpoint in
digital Portable Document Format (PDF). One hard copy of all plans
and materials shall be submitted to the Planning Department by the
published deadline.
(2.5.2.8)

Site Plan Review Application Required Information
%] Required Items for Submittal Item Location Waiver
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dlte Fldn Keview Applcation Knequirea imrormadauorn

Required Items for Submittal

Owner’s name, address, telephone number, and signature. Name,

address, and telephone number of applicant if different from owner.

(2.5.3.1E)

Names and addresses {including Tax Map and Lot number and
zoning districts) of all direct abutting property owners (including
properties located across abutting streets) and holders of existing
conservation, preservation or agricultural preservation restrictions
affecting the subject property.

(2.5.3.1F)

Names, addresses and telephone numbers of all professionals
involved in the site plan design.

(2.5.3.1G)

List of reference plans.

(2.5.3.1H) '

List of names and contact information of all public or private utilities
servicing the site.
(2.5.3.1I)

Site Plan Specifications
Required Items for Submittal

Full size plans shall not be larger than 22 inches by 34 inches with
match lines as required, unless approved by the Planning Director..
(2.5.4.1A)

Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be
included on all plans.

(2.5.4.1B)

GIS data should be referenced to the coordinate system New
Hampshire State Plane, NAD83 (1996), with units in feet.

(2.5.4.1C)

Plans shall be drawn to scale and stamped by a NH licensed civil

AncinAar

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Application

Cl&C2

Cover Sheet

Cl&C2

Cover Sheet

Item Location
(e.g. Page/line or
Plan Sheet/Note #)
Required on all plan
sheets

Required on all plan
sheets
C1 Note #15

Required on all plan

choate

Waiver
Requested
- N/A

N/A

N/A

N/A

N/A

Waiver

Requested

N/A

N/A

N/A

N/A
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Required Items for Submittal

1. Existing Conditions: (2.5.4.3A)

4,

Surveyed plan of site showing existing natural and built features;

Existing building footprints and gross floor area;

Existing parking areas and number of parking spaces provided;

Zoning district boundaries;
Existing, required, and proposed dimensional zoning

requirements including building and open space coverage, yards

and/or setbacks, and dwelling units per acre;
Existing impervious and disturbed areas;
Limits and type of existing vegetation;

Wetland delineation, wetland function and value assessment

(including vernal pools);

SFHA, 100-year flood elevation line and BFE data, as required.

Buildings and Structures: (2.5.4.3B)

Plan view: Use, size, dimensions, footings, overhangs, 1st fl.

elevation;

Elevations: Height, massing, placement, materials, lighting,
fagade treatments;

Total Floor Area;

Number of Usable Floors;

Gross floor area by floor and use.

Access and Circulation: (2.5.4.3C)
Location/width of access ways within site;
Location of curbing, right of ways, edge of pavement and
sidewalks;
Location, type, size and design of traffic signing (pavement
markings);
Names/layout of existing abutting streets;
Driveway curb cuts for abutting prop. and public roads;
If subdivision; Names of all roads, right of way lines and
easements noted;

AASHTO truck turning templates, description of minimum vehicle
allowed being a WB-50 {unless otherwise approved by TAC).

Parking and Loading: (2.5.4.3D)

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Cl

Architectural Plans

Cc2

T1-T4

Waiver
Requested



10.

11.

12,

13.

14,

15,

16.

UTHITIES: (£.5.4.3U)
The size, type and location of all above & below ground utilities;
Size type and location of generator pads, transformers and other
fixtures.

Solid Waste Facilities: {2.5.4.3H)
The size, type and location of solid waste facilities.

Storm water Management: (2.5.4.3l)
The location, elevation and layout of all storm-water drainage.
The location of onsite snow storage areas and/or proposed off-
site snow removal provisions.
Location and containment measures for any salt storage facilities
Location of proposed temporary and permanent material storage
locations and distance from wetlands, water bodies, and
stormwater structures.

Outdoor Lighting: (2.5.4.3))
Type and placement of all lighting (exterior of building, parking lot
and any other areas of the site) and photometric plan.

Indicate where dark sky friendly lighting measures have

been implemented. (10.1)

Landscaping: (2.5.4.3K)

e Identify all undisturbed area, existing vegetation and that

which is to be retained;
e  Location of any irrigation system and water source.

Contours and Elevation: (2.5.4.3L)

e  Existing/Proposed contours (2 foot minimum) and finished
grade elevations.

Open Space: (2.5.4.3M)

e Type, extent and location of all existing/proposed open space.

All easements, deed restrictions and non-public rights of
ways. (2.5.4.3N)

Character/Civic District (All following information shall be
included): (2.5.4.3P)

e Applicable Building Height (10.5A21.20 & 10.5A43.30);

e Applicable Special Requirements (10.5A21.30);

e Proposed building form/type (10.5A43);

®  Proposed community space (10.5A46).

Cl&Cs5

C2 Note #22

C3

Cc2
C2 Note #35

L2

L2

L2

Cs

Cl1&C3

C2

Cl&C2

N/A



UTNEr Reguireu imrmornmduornt
Required Items for Submittal

Traffic Impact Study or Trip Generation Report, as required.

(3.2.1-2)

Indicate where Low Impact Development Design practices have
been incorporated. (7.1)

Indicate whether the proposed development is located in a wellhead
protection or aquifer protection area. Such determination shall be
approved by the Director of the Dept. of Public Works. {7.3.1)
Stormwater Management and Erosion Control Plan.

(7.4)

Inspection and Maintenance Plan (7.6.5)

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Previously Submitted

C3

Not in Either

Included

Included

Final Site Plan Approval Required Information

Required Items for Submittal

All local approvals, permits, easements and licenses required,
including but not limited to:
e  Waivers;
Driveway permits;
Special exceptions;
Variances granted;
Easements;
Licenses.
(2.5.3.2A)
Exhibits, data, reports or studies that may have been required as
part of the approval process, including but not limited to: -
e Calculations relating to stormwater runoff;
¢ Information on composition and quantity of water demand
and wastewater generated;
e Information on air, water or land pollutants to be
discharged, including standards, quantity, treatment

and/or controls;
e Fctimatec nf traffir oaneration and counts nre- and naost-

Item Location
(e.g. Page/line or
Plan Sheet/Note )

Easements shown on
Cl&C2

Enclosed

Waiver
Requested

Waiver
Requested



Final Site Plan Approval Required Information

Required Items for Submittal

A list of any required state and federal permit applications required

for the project and the status of same.
(2.5.3.2E)

Item Location
{e.g. Page/line or
Plan Sheet/Note #)

C2 Note #5

A note shall be provided on the Site Plan stating: “All conditions on
this Plan shall remain in effect in perpetuity pursuant to the C2 Note #19

requirements of the Site Plan Review Regulations.”
(2.5.4.2E)

[0 For site plans that involve land designated as “Special Flood Hazard
Areas” (SFHA) by the National Flood Insurance Program (NFIP)
confirmation that all necessary permits have been received from

those governmental agencies from which approval

is required by N/A

Federal or State law, including Section 404 of the Federal Water

Pollution Control Act Amendments of 1972, 33 U.S.

(2.5.4.2F)

C. 1334,

[@ Plan sheets submitted for recording shall include the following

notes:

a. “This Site Plan shall be recorded in the Rockingham County

Registry of Deeds.”

C2 Notes #20 & #21

b. “Allimprovements shown on this Site Plan shall be

constructed and maintained in accordance

with the Plan by

the property owner and all future property owners. No
changes shall be made to this Site Plan without the express
approval of the Portsmouth Planning Director.”

(2.13.3)

Applicant’s Signature: ~ /

ﬂM7 Date: 5/%/?—:’

Waiver
Requested

N/A

N/A
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Jellyfish-

JELLYFISH® FILTER
INSPECTION & MAINTENANCE GUIDE

Jellyfish units are often just one of many structures in a more comprehensive stormwater drainage and treatment system.

In order for maintenance of the Jellyfish filter to be successful, it is imperative that all other components be properly maintained.
The maintenance and repair of upstream facilities should be carried out prior to Jellyfish maintenance activities.

In addition to considering upstream facilities, it is also important to correct any problems identified in the drainage area. Drainage
area concerns may include: erosion problems, heavy oil loading, and discharges of inappropriate materials.

TABLE OF CONTENTS

Inspection and Maintenance OVEIVIEW ........c..ccircviieeriiiineniiecoeeis e s e e s en 3
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Cartridge Assembly & CleaNiNg. ...t s 5
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1.0 Inspection and Maintenance Overview

The primary purpose of the Jellyfish® Filter is to capture and remove
pollutants from stormwater runoff. As with any filtration system,
these pollutants must be removed to maintain the filter's maximum
treatment performance. Regular inspection and maintenance are
required 1o insure proper functioning of the system.

Maintenance frequencies and requirements are site specific and vary
depending on pollutant loading. Additional maintenance activities
may be required in the event of non-storm event runoff, such as
base-flow or seasonal flow, an upstream chemical spill or due to
excessive sediment loading from site erosion or extreme runoff
events. It is a good practice to inspect the system after major storm
events.

Inspection activities are typically conducted from surface
observations and include:

Observe if standing water is present
Observe if there is any physical damage to the deck or
cartridge lids

e Observe the amount of debris in the Maintenance
Access Wall (MAW) or inlet bay for vault systems

Maintenance activities include:

Removal of oil, floatable trash and debris
Removal of collected sediments

Rinsing and re-installing the filter cartridges
Replace filter cartridge tentacles, as needed

-~ Personnel
Equipment Access
Access
Manhole
Structure \
Qutlet Pipe

Inlet Pipe

Hi-Flo Cartridges
=== with Lid (inside
backwash pool)

Maintenance .o
Access Wall

Downdrain Cartridge
with Lid (outside of
backwash pool)

Cartridge Deck /

. Backwash
 Pool Weir

. Membrane
Filtration Tentacles

Sediment -

Note: Separator Skirt not shown

2.0 Inspection Timing

Inspection of the Jellyfish Filter is key in determining the maintenance
requirements for, and to develop a history of, the site’s pollutant
loading characteristics. In general, inspections should be performed
at the times indicated below; or per the approved project
starmwater quality documents (if applicable), whichever is more
frequent.

—

A minimum of quarterly inspections during the first year of
operation to assess the sediment and floatable pollutant
accumulation, and to ensure proper functioning of the system.

inspection frequency in subsequent years is based on the
inspection and maintenance plan developed in the first year of
operation. Minimum frequency should be once per year.

Inspection is recommended after each major storm event.

Inspection is required immediately after an upstream oil, fuel or
other chemical spill.

3.0 Inspection Procedure

The following procedure is recommended when performing
inspections:

1.
2.

Provide traffic control measures as necessary.

inspect the MAW or inlet bay for floatable pollutants such as
trash, debris, and oil sheen.

Measure oil and sediment depth in several locations, by
lowering a sediment probe until contact is made with the floor
of the structure. Record sediment depth, and presences of any
oil layers.

Inspect cartridge lids. Missing or damaged cartridge lids to be
replaced.

Inspect the MAW (where appropriate), cartridge deck and
receptacles, and backwash pool weir, for damaged or broken
components.

3.1 Dry weather inspections

¢ Inspect the cartridge deck for standing water, and/or
sediment on the deck.

e No standing water under normal operating conditions.

e Standing water inside the backwash pool, but not
outside the backwash pool indicates, that the filter
cartridges need to be rinsed.

Inspection Utilizing Sediment Probe



» Standing water outside the backwash pool is not
anticipated and may indicate a backwater condition
caused by high water elevation in the receiving
water body, or possibly a blockage in downstream
infrastructure.

e Any appreciable sediment (=1/16") accumulated on the
deck surface should be removed.

3.2 Wet weather inspections

¢ Observe the rate and movement of water in the unit.
Note the depth of water above deck elevation within the
MAW or inlet bay.

s Less than 6 inches, flow should be exiting the cartridge
lids of each of the draindown cartridges (i.e. cartridges
located outside the backwash pool).

e  Greater than 6 inches, flow should be exiting the
cartridge lids of each of the draindown cartridges and
each of the hi-flo cartridges (i.e. cartridges located
inside the backwash pool), and water should be
overffowing the backwash pool weir.

e 18 inches or greater and relatively little flow is exiting
the cartridge lids and outlet pipe, this condition
indicates that the filter cartridges need to be rinsed.

4.0 Maintenance Requirements

Required maintenance for the Jellyfish Filter is based upon results

of the most recent inspection, historical maintenance records, or
the site specific water quality management plan; whichever is more
frequent. In general, maintenance requires some combination of the
following:

1. Sediment removal for depths reaching 12 inches or greater, or
within 3 years of the most recent sediment cleaning, whichever
OCCUrs sooner.

2. Floatable trash, debris, and oil removal.
Deck cleaned and free from sediment.

4.  Filter cartridges rinsed and re-installed as required by the most
recent inspection results, or within 12 months of the most
recent filter rinsing, whichever occurs sooner.

5. Replace tentacles if rinsing does not restore adequate hydraulic
capacity, remove accumulated sediment, or if damaged or
missing. It is recommended that tentacles should remain in
service no longer than 5 years before replacement.

6. Damaged or missing cartridge deck components must be
repaired or replaced as indicated by results of the most recent
inspection.

7. The unit must be cleaned out and filter cartridges inspected
immediately after an upstream oil, fuel, or chemical spill.
Filter cartridge tentacles should be replaced if damaged or
compromised by the spill.

5.0 Maintenance Procedure

The following procedures are recommended when maintaining the
Jellyfish Filter:

1. Provide traffic control measures as necessary.

2. Open all covers and hatches. Use ventilation equipment as
required, according to confined space entry procedures.
Caution: Dropping objects onto the cartridge deck may
cause damage.

3. Perform Inspection Procedure prior to maintenance activity.

To access the cartridge deck for filter cartridge service, descend
into the structure and step directly onto the deck. Caution: Do
not step onto the maintenance access wall (MAW) or backwash
pool weir, as damage may result. Note that the cartridge deck
may be slippery.

5. Maximum weight of maintenance crew and equipment on the
cartridge deck not to exceed 450 Ibs.

5.1 Filter Cartridge Removal
1. Remove a cartridge lid.

2. Remove cartridges from the deck using the lifting loops in the
cartridge head plate. Rope or a lifting device (available from
Contech) should be used. Caution: Should a snag occur, do
not force the cartridge upward as damage to the tentacles
may result. Wet cartridges typically weigh between 100 and
125 Ibs.

3. Replace and secure the cartridge lid on the exposed empty
receptacle as a safety precaution. Contech does not recommend
exposing more than one empty cartridge receptacle at a time.

5.2 Filter Cartridge Rinsing

1. Remove all 11 tentacles from the cartridge head plate. Take
care not to lose or damage the O-ring seal as well as the plastic
threaded nut and connector.

2. Position tentacles in a container (or over the MAW), with the
threaded connector (open end) facing down, so rinse water is
flushed through the membrane and captured in the container.

3. Using the Jellyfish rinse tool (available from Contech) or a
low-pressure garden hose sprayer, direct water spray onto the
tentacle membrane, sweeping from top to bottom along the
length of the tentacle. Rinse until all sediment is removed from
the membrane. Caution: Do not use a high pressure sprayer
or focused stream of water on the membrane. Excessive
water pressure may damage the membrane.



4, Collected rinse water is typically removed by vacuum hose.

5. Reassemble cartridges as detailed later in this document. Reuse
O-rings and nuts, ensuring proper placement on each tentacle.

5.3 Sediment and Flotables Extraction

1. Perform vacuum cleaning of the Jellyfish Filter only after
filter cartridges have been removed from the system. Access
the lower chamber for vacuum cleaning only through the
maintenance access wall (MAW) opening. Be careful not to
damage the flexible plastic separator skirt that is attached to
the underside of the deck on manhole systems. Do not lower
the vacuum wand through a cartridge receptacle, as damage to
the receptacle will result.

2. Vacuum floatable trash, debris, and oil, from the MAW
opening or inlet bay. Alternatively, floatable solids may be
removed by a net or skimmer.

Vacuuming Sump Through MAW

3. Pressure wash cartridge deck and receptacles to remove all
sediment and debris. Sediment should be rinsed into the sump
area. Take care not to flush rinse water into the outlet pipe.

4. Remove water from the sump area. Vacuum or pump
equipment should only be introduced through the MAW or
inlet bay.

5.  Remove the sediment from the bottom of the unit through the
MAW or inlet bay opening.

Vacuuming Sump Through MAW

6. For larger diameter Jellyfish Filter manholes (=8-ft) and some
vaults complete sediment removal may be facilitated by
removing a cartridge lid from an empty receptacle and inserting
a jetting wand (not a vacuum wand) through the receptacle.
Use the sprayer to rinse loosened sediment toward the vacuum
hose in the MAW opening, being careful not to damage the
receptacle.

5.4 Filter Cartridge Reinstallation and Replacement

1. Cartridges should be installed after the deck has been cleaned.
It is important that the receptacle surfaces be free from grit and
debris.

2. Remove cartridge lid from deck and carefully fower the filter
cartridge into the receptacle until head plate gasket is seated
squarely in receptacle. Caution: Do not force the cartridge
downward; damage may occur.

3. Replace the cartridge lid and check to see that both male
threads are properly seated before rotating approximately 1/3
of a full rotation until firmly seated. Use of an approved rim
gasket lubricant may facilitate installation. See next page for
additional details.

4.  If rinsing is ineffective in removing sediment from the tentacles,
or if tentacles are damaged, provisions must be made to
replace the spent or damaged tentacles with new tentacles.
Contact Contech to order replacement tentacles.

5.5 Chemical Spills

Caution: If a chemical spill has been captured, do not attempt
maintenance. Immediately contact the local hazard response
agency and contact Contech.

5.6 Material Disposal

The accumulated sediment found in stormwater treatment and
conveyance systems must be handled and disposed of in accordance
with regulatory protocols. It is possible for sediments to contain
measurable concentrations of heavy metals and organic chemicals
(such as pesticides and petroleum products). Areas with the greatest
potential for high pollutant loading include industrial areas and
heavily traveled roads. Sediments and water must be disposed

of in accordance with all applicable waste disposal regulations.
When scheduling maintenance, consideration must be made

for the disposal of solid and liquid wastes. This typically requires
coordination with a local landfill for solid waste disposal. For

liquid waste disposal a number of options are available including a
municipal vacuum truck decant facility, local waste water treatment
plant or on-site treatment and discharge.



Jellyfish Filter Components & Filter Cartridge Assembly and Installation

FRAME AND COVER

TOP SLAB
- DRAINDOWN CARTRIDGE
H1-FLO CARIRIDGES
OUTLET PIPE
(GROBIED 1N}
CARTRIDGE RECEPTACLES D.
HSER SECTION —
(WITH JELLYFISK DECK)
MAS"C SEALANT ~
[AT £4 INT}
SEPARATOR SKIRT - BASESECTION
ING: INSTALLED
WITH EACH MEMBRANE
FILTRATION TENTACLE
TABLE 1: BOM
ITEM NO. DESCRIPTION
1 JF HEAD PLATE
2 JF TENTACLE
3 JF O-RING
JF HEAD PLATE
4 GASKET
5 JF CARTRIDGE EYELET
6 R
Jertingn TR REEERAEEE rv
BUTTON HEAD CAP
8 SCREW M6X14MM SS
9 JF CARTRIDGE NUT
TABLE 2: APPROVED GASKET LUBRICANTS
PART NO. MFR DESCRIPTION
78713 LA-CO LUBRI-JOINT
40501 HERCULES DUCK BUTTER
30600 OATEY PIPE LUBRICANT
PSLUBXL1Q | PROSELECT | PIPE JOINT LUBRICANT

CARTRIDGE LID: ORIFICE
DIAMETER PER PROJECT
DRAWING

O-RING: INSTALLED
WITH EACH MEMBRANE
FILTRATION TENTACLE

;\_ SEE NOTE FOR

LUBRICATION DETAILS

IPE LUBRICANT
LUBXL1Q ROSELECT IPE JOINT LUBRICANT

NOTES:
Head Plate Gasket Iinstallation:
install Head Plate Gasket (ltem 4) onto the Head Plate (ltem 1)
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(item 7) and Cartridge Lide (ITem 6). Follow Lubricant
manufacturer’s instructions.

Lid Assembly:

Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.

T TTTT Tl
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Owner: Jellyfish Model No:
Location: GPS Coordinates:
Land Use: Commercial: Industrial: Service Station:
Roadway/Highway: Airport; Residential:
Date/Time:
Inspector:

Maintenance Contractor:

Visible Oil Present: (Y/N)

Oil Quantity Removed:

Floatable Debris Present:

(Y/N)

Floatable Debris Removed:

(Y/N)

Water Depth in Backwash
Pool

Draindown Cartridges
externally rinsed and
recommissioned: (Y/N)

New tentacles put on
Draindown Cartridges: (Y/N)

Hi-Flo Cartridges externally
rinsed and recommissioned:

(Y/N)

New tentacles put on Hi-Flo
Cartridges: (Y/N)

Sediment Depth Measured:
(Y/N)

Sediment Depth (inches or
mm):

Sediment Removed: (Y/N}

Cartridge Lids intact: {Y/N)

Observed Damage:

Comments:
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Support ENGINEERED SOLUTIONS
e Drawings and specifications are available at www.conteches.com/jellyfish. 800.338.1122
® Site-specific design support is available from Contech Engineered Solutions. ; )
* Find a Certified Maintenance Provider at www.conteches.com/ccmp

www.ContechES.com

© 2021 Contech Engineered Solutions LLC, a QUIKRETE Company
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ONES&BEACH

ENGINEERS INC.

85 Portsmouth Avenue, PO Box 219, Stratham, NH 03885
603.772.4746 - JonesandBeach.com

May 24, 2022

Portsmouth Planning Board

Attn: Board Members

1 Junkins Avenue, Suite 3™ Floor
Portsmouth, NH 03801

RE: Conditional Use Application
1169 & 1171 Sagamore Avenue, Portsmouth, NH
Tax Map 224, Lots 14 & 15, and Tax Map 201, Lot 26
JBE Project No. 21047

Dear Board Members,

Jones & Beach Engineers, Inc., respectfully submits a Conditional Use Application for the
above-referenced properties on behalf of the applicant, The Sagamore Group, LLC. The intent
of this project is to remove existing structures on the subject parcels and construct 10
condominium units. Runoff from impervious surfaces will be treated and detained on-site, and
some of it infiltrated. Then, it is discharged toward a depression with an isolated wetland in the
northeast corner of the subject parcel. Peak rates of runoff toward the depression will be reduced
in the proposed condition compared with the existing condition during all analyzed storm events.

After discussions with the Technical Advisory Committee and with the abutters, we have agreed
to install a cross-culvert under Sagamore Avenue to connect the wetlands on either side.
Although no one could find a culvert in the field an old culvert in the field or on old plans, it was
agreed that one should be located here. The culvert also collects and treats roadway drainage
with catch basins and a proprietary treatment device called a Jellyfish.

The culvert will drain toward a larger wetland located across the street on City-owned property
(Tax Map 201, Lot 26). The intent of the proposed culvert is to reduce peak water elevations
within the depression in the proposed condition and to mitigate the potential for flooding during
larger storm events, as modelled. The culvert will unavoidably need to be within the buffer of the
larger wetland and therefore triggers the need for a Conditional Use Permit. The smaller wetland
on Lot 15 is under 10,000 S.F. in area and therefore too small to have a buffer of its own.
Proposed temporary buffer impacts are as follows (whereas work within the right of way is
exempt from the requirement for a CUP):

- 300 S.F. on Lot 15 (Proposed Condominium Site)

- 270 S.F. on Lot 26 (City Owned Property)
- 570 S.F. Total

W:\21047 PORTSMOUTH - 1169 SAGAMORE RD - GARREPY PLANNING SERVICES\WORD FILES\CUP Application\Cover Letter.docx



Additionally, because a new sidewalk is being proposed as requested by the City, runoff from a
460’ + long stretch of the southbound side of Sagamore Avenue which currently drains via sheet
flow is proposed to be directed into a closed drainage system. This closed drainage system is
proposed to be tied into the proposed cross-culvert. Road runoff will be treated via a “Jellyfish”
filtration device before being discharged toward the larger wetland on Lot 26. Runoff from the
proposed condominium development will be treated on-site.

10.1017.50 Criteria for Approval of Conditional Use Applications:

1. The land is reasonably suited to the use, activity or alteration.
RESPONSE: As agreed to by the Technical Advisory Committee, the wetland
located on Map 201, Lot 26 has much more available flood storage than the
depression surrounding the isolated wetland in the corner of the subject parcel on
which the condominium units are proposed. The large wetland on this City-owned
property is able to handle the runoff better than the isolated depression
surrounding the smaller wetland across the street, and it should be noted that peak
rates of runoff toward that isolated depression are reduced in the proposed
conditions and the intent of the proposed culvert is to act as an overflow. The City-
owned land is in conservation and therefore won’t be developed and provides
excellent stormwater attenuation.

2. There is no alternative location outside the wetland buffer that is feasible and
reasonable for the proposed use, activity or alteration.
RESPONSE: It is not possible to build this culvert outside of the wetland buffer.
The culvert directly provides an overflow from a smaller wetland to drain toward a
larger one; therefore, it must be located in the wetland buffer.

3. There will be no adverse impact on the wetland functional values of the site or
surrounding properties.
RESPONSE: In the existing condition, the runoff from Sagamore Ave and from the
subject parcel reach a wetland untreated. In the proposed condition, all runoff will
be treated before reaching the wetland on the City-owned property. Runoff from
the proposed condominium development will be treated on-site and runoff from the
road will be treated with a proposed Jellyfish filtration device.

4. Alteration of the natural vegetative state or managed woodland will occur only
to the extent necessary to achieve construction goals.
RESPONSE: A very minimal amount of vegetation will need to be cleared for the
proposed culvert. It will be primarily underneath the roadway and only the inlet
and outlet with associated erosion control measures will be in existing vegetated
areas. Existing vegetation will only be disturbed on the side slope of the road for the
installation of the culvert and of the rip rap. Grass and naturally occurring shrubs
may be allowed to grow back over the proposed culvert along the side slope of the
road, but trees should not be allowed to grow over it.

JONES&BEACH |

ENGINEERS INC.
W:\21047 PORTSMOUTH - 1169 SAGAMORE RD - GARREPY PLANNING SERVICES\WORD FILES\CUP Application\Cover Letter.docx



5. The proposal is the alternative with the least adverse impact to areas and

environments under the jurisdiction of this Section.

RESPONSE: There will be minimal temporary impact for the installation of the
culvert. In the existing condition, stormwater enters the wetland untreated. In the
proposed condition, the runoff from the condominium development and the
roadway will be treated, which mitigates the potential for degradation of water
quality downstream. The culvert is to be installed within the wetland buffer, not the
wetland itself. Proposed temporary impacts to the wetland buffer are as noted
above. There will be no permanent impacts to the wetland buffer.

6. Any area within the vegetated buffer strip will be returned to a natural state to

the extent feasible.

RESPONSE: The installation of the culvert results in only temporary disturbance.
Grass may be allowed to grow back over the culvert. For maintenance purposes,
trees should not be allowed to grow over the culvert, but the remainder of the
wooded area within the wetland buffer will remain wooded.

The following information is additionally required for Conditional Use Applications:

Total area of inland wetland (both on and off subject parcel): 521 S.F. *

Distance of proposed activity to wetland requiring CUP: 7° (Only the wetland on Lot 26
is large enough to require a CUP)

Wetland buffer total area on lot: 1,354 S.F. *

Wetland buffer area to be disturbed: See Above

Inland wetland total area on lot: 257 S.F.

Inland wetland area to be disturbed: 0 S.F.

* Responses with asterisk refer only to Tax Map 224, Lot 15; Tax Map 201, Lot 26 has not been
fully surveyed, only the portion shown on the plans.

The following items are provided in support of this Application:

If you have any questions or need any additional information, please feel free to contact our
office. Thank you very much for your time.

A"

Jo

\
eph A. Coronati
ce President

truly yours,
NES & BEA

NGINEERS, INC.

JONESSBEACH |

ENGINEERS INC.
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N . WARRANTY DERD NEW HAMPSHIRE 901

KNOW ALL MEN BY THESE PRESENTS

2293-1707

THAT the Mark H. Wentworth Home for Chronic Invalids, a voluntary corporation duly ,
established by law and having a usual place of business in Portsmouth
ofx Rockingham County, State of

¥ New Hampshire, for consideration paid, grant to the City of Portsmouth, a municipal corporation

¢y in the County of Rockingham and State of New Hampshire
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u'a E; , with WARRANTY COVENANTS,
Sa

E == (Dexcription and incombeances, if aoy)

~ 3™ A certain tract of land situate on the Easterly side of Sagamore Avenue and the Southerly

- ac

side of Wentworth Road, also known as Wentworth House Road in said Portsmouth and
more particularly bounded as follows:

Beginning at a point in the Southerly sideline of Wentworth Road at the Northmterly
corner of land of Harold and Katherine Abbott and running Easterly along the Southerly
sideline of Wentworth Road 464 feet more or less to land of Herman and Bertraude L.
Odiorne; thence turning and running Southerly by said Odiornes, land of Mike Kuchtey
and land of Helen F. Mulcahy 605 feet more or less to the Portsmouth-Rye town line;
thence turning and rmning Southwesterly by said Portsmouth-Rye town line 1090 feet
more or less to the Westerly sideline of Sagamore Avenue; thence turning and running
Northerly by said Sagamore Avenue 1200 feet more or less to an iromn pipe in the ground
at land of Richard and Kathryn Cooper; thence turning and running Easterly by said
land of Cooper 100 feet to an irom pipe in the ground; thence turning and running
Northerly by said land of Cooper 100 feet to a drill hole in a ledge; thence continuing
Northerly by land of Richard Cooper and others 80 feet to a corner at land of Valley Oil
Company; thence turning and running Easterly by land of said Oil Company 49 feet more
or less to an iron pipe at land of said Abbotts; thence continuing in an Easterly direction
by land of Abbotts 100 feet more or less to an iron pipe; thence turning and running
Northerly by said land of said Abbotts 139 feet more or less to Wentworth Road and the
point of beginning. Containing by estimation 16.5 acres.

Being the same premises acquired by deed of Charles J. Griffin Executor of the will of
Henry Kenney dated October 17, 1939, recorded in Rockingham County Registry of Deeds
Book 963 Page 375 less a certain lot conveyed to Richard Cooper and Kathryn E. Cooper
by deed dated September 27, 1956, recorded in Rockingham County Registry of Deeds
Book 1410 Page 350.

xwifex - gnidoiannns
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WITNESS  the hand ancfﬁ" this R ?ﬂgy of September ,19 77

o W*Wyman P. Boynton, President of the Board of

Chtonic Invalids, and for this p duly ‘uﬂ:or-

volunta:y act and

ized and acknowlcdﬁed the foregoing |




2299-1708

Mark H. Wentworth Home
for Chronic Invalids

Meeting of the Board of Trustees of the Mark H. Wentworth Home for
Chronic Invalids held at the Home on December 3. 1976, with a quorum of the
Trustees present.

President, Wyman P. Boynton, presided.

On motion it was

VOTED: To sell the Sagamore Avenue property of the Home to the
City of Portsmouth for the sum of $40,000.00, together with the appraisers fee

and the abatement of the 1976 taxes; and further that the President be auth
to execute all deeds and other instruments required.
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RKNOW ALL MEN BY THESE PRESENTS. That Norman J. Smith, of P.0. Box 95,
Portsmouth, County ~f Rockingham and State of New Hampshire,

812418 ro173

for consideration paid, grant 10 Colleen M. Hebert of 1162 Sagamore Avenuc,
Portsmouth, Countvy of Rockincham and State of New Hamnehire,

with WErranty covenants

A certain parcel of land, together with the buildings
thereon, situate on the Westerly side of Sagamore Avenue,
so-called, in Portsmouth in the County of Rockingham and

State of New Hampshire, more particularly bounded and described

as follows:

Beginning in the Westerly sideline of the Avenue at
land now or formerly of Haven L. Joy: thence tunning Westerly
by other land of Joy, Two Hundred Ninety-threc and Five
Tenths (293.5) feet to land now or formeriy of Ralph W.
Junkins Est. et als; thence turning and running Norterly by
other tand of Junkins et als One Nundred Twenty-six and
Thirty-two Hundredths (126.32) feet to a point at other land
now or formerly of John J. and Harriet Scammon; thence
turning and running Fasterly by other land of Scammon Threco
Hundrod (300) feet, more or less, to the Westerly sideline
of the avenue, thence running Southerly by the sideline
Forty~seven and Sixty-five Hurdrecdths (47.65) feot to a
point, thence runnina Soeutheasterly by the sideline Forty-
nine and Eight Nundredths (49.08) fect to land of Joy which

is the point of beginning.
Bcing the same premises conveyed to Norman J. Smith and

Janct S. Smith by deed of John J. Scammon ot ai dated July
24, 1954 and recorded in the Rockingham County Reaiscry of

Decds in Book 1323 Pane 324.
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WARRANTY DEED

KNOW ALL PERSONS BY THESE PRESENTS THAT I, ROBERT F.
SCAMMON, JR., single and not a party to a civil union, of 1169 Sagamore Avenue,
Portsmouth, New Hampshire, 03801

For consideration paid, grant to JOHN J. HEBERT AND COLLEEN HEBERT, husband and

wife, of 54 Pioneer Road, Rye, New Hampshire, 03870, as joint tenants with rights of
survivorship,

With Warranty Covenants, the following described premises situate in Portsmouth, Rockingham
County, New Hampshire:

A certain lot or parcel of land with the buildings thereon situate on Sagamore Avenue, City of

Portsmouth, County Rockingham and State of New Hampshire, bounded and described as
follows:

Beginning at the concrete bound at the Northeasterly corner of the within described lot, the said
bound being Four Hundred Seventy-nine (479) feet southerly along said Sagamore Avenue from
the southeasterly corner of land now or formerly of Charles F. Moody; thence running Southerly
twenty-four (24) degrees thirty-four (34) minutes west along said Sagamore Avenue one hundred
(100) feet to a stake in the stone wall at other land now or formerly of Allen B. Keen; thence
turning and running N 83° 43° W by other land of said Keen 300 feet to a stake; thence turning
and running N 24° 30’ E 100 feet by land now or formerly of Frank E. Brooks, etals; thence
turning and running S 83° 43” E by land of said Brooks and other 300 feet to Sagamore Avenue
and being the point of beginning,.

Also a parcel of land situated on Sagamore Avenue in said Portsmouth adjoining and lying on
the northerly side of the above described parcel and bounded and described as follows:
Beginning at a concrete bound at the southeasterly corner of these premises at land described
above, said bound being 479 feet southerly along said Sagamore Avenue from the southeasterly
corner of land now or formerly of Charles F. Moody; thence running N 83° 43 W by the above
described parcel 300 feet to a point of land now or formerly of Frank E Brooks et als; thence
turning and running N 24° 30’ E by other land of said Brooks and others 300 feet, more or less to



BK 5383 P6 0220

said Sagamore Avenue; thence turning and running southerly along said Sagamore Avenue 50
feet to said concrete bound and being the point of beginning.

Also a parcel of land situated on Sagamore Avenue in said Portsmouth and bounded and
described as follows: Beginning at the northeasterly corner of the herein described parcel at the
intersection of the westerly sideline of said Sagamore Avenue and land now or formerly of Allen
B. Keen, said point being 100 fect S 24" 34* W along said Sagamore Avenue from the concrete
bound aforementioned; thence running southerly along said Avenue 25 feet to land now or
formerly of Frank E .Brooks, et als; thence turning and running N 83° 43’ W by land now or
formerly Frank E. Brooks, et als 300 feet, more or less, to a point; thence turning and running N
24° 30’ E 25 feet by land of said Brooks, et als, to a stake at other land now or formerly of Allen
B. Keen; thence turning and running Southeast 83° 43” E by other land of said Keen 300 feet to
Sagamore Avenue and being the point of beginning. This parcel adjoining and lying on the
southerly side of the first described parcel herein.

Being the same premises conveyed to the within Grantor by deed of Barbara Scammon dated
April 25, 1995, recorded in Rockingham County Registry of Deeds, Book 3097, Page 1715.

Robert F. Scammon, Jr. é

Signed this 30 day of November, 2012.

STATE OF NEW HAMPSHIRE
ROCKINGHAM COUNTY

Personally appeared this 30" day of November ,2012, Robert F.
Scammon, Jr. , who acknowledged that he/she/they executed the

foregoing instrument as his/her/their free act and deed for the purposes contained herein.

Before me, )

Lori Hebert, Notary Public

My comm1ssno‘r‘1.9;;p



Letter of Authorization

The Sagamore Group, LLC, 4 Merrill Industrial Drive, Hampton, NH, 03842, USA,
developer of property located in Portsmouth, NH, known as Tax Map 224, Lots 14 & 15,
do hereby authorize Jones & Beach Engineers, Inc., PO Box 219, Stratham, NH, to act on
our behalf concerning the subject properties. The parcels are located at 1169 & 1171
Sagamore Avenue in Portsmouth, NH.

We hereby appoint Jones & Beach Engineers, Inc., as my agent to act on my behalf in the
review process, to include any required signatures.

The Sagamore Group, LLC
NANN . 5/4/2y
Daniel Jackson, Member Date

Duly authorized



dotloop signature verification:

Letter of Authorization

We, John & Colleen Hebert, 54 Pioneer Road, Rye, NH 03870, owners of property
located in Portsmouth, NH, known as Tax Map 224, Lot 15, do hereby authorize Jones &
Beach Engineers, Inc., PO Box 219, Stratham, NH, to act on my behalf concerning the
previously-mentioned property. The parcel is located on 1169 Sagamore Avenue in

Portsmouth, NH.

We hereby appoint Jones & Beach Engineers, Inc., as my agent to act on my behalf in the
review process, to include any required signatures.

Toloop veriien
lﬁua Fhba 05/04/21 2:47 PM EDT I
SE10-MLUAR-1SWP-P2NiG
Witness John Hebert Date
tloTlnop verilied
[mm 0S/04/51 2148 PM EDT '
CIAG- 70l M-TUFK-BAFX

Witness Colleen Hebert Date



dotloop signature verification: -:;-

Letter of Authorization

I, Colleen Hebert, 54 Pioneer Road, Rye, NH 03870, owner of property located in
Portsmouth, NH, known as Tax Map 224, Lot 14, do hereby authorize Jones & Beach
Engineers, Inc., PO Box 219, Stratham, NH, to act on my behalf concerning the
previously-mentioned property. The parcel is located on 1171 Sagamore Avenuc in
Portsmouth, NH.

I hereby appoint Jones & Beach Engineers, Inc., as my agent to act on my behalf in the
review process, to include any required signatures.

Holloop verlied

Hole? 05/04/21 2:49 PM EDT
i R 55-S1AZ-YMF|-YURD | —

Witness Colleen Hebert Date
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EXECUTIVE SUMMARY

The Sagamore Group, LLC proposes to construct ten (10) residential condominium units on a 1.83-
acre parcel of land located at 1169 & 1171 Sagamore Avenue in Portsmouth, NH. In the existing
condition, the two lots to be consolidated are home to single-family residences with multiple sheds and
paved driveways, a pool, and a gravel driveway running through the lots.

A drainage analysis of the entire site was conducted for the purpose of estimating the peak rate of
stormwater runoff and to subsequently design adequate drainage structures. Two models were
compiled, one for the area in its existing (pre-construction) condition, and a second for its proposed
(post-construction) condition. The analysis was conducted using data for the 2 Year — 24 Hour (3.70%),
10 Year — 24 Hour (5.617), 25 Year — 24 Hour (7.12"), and 50 Year — 24 Hour (8.53") storm events
using the USDA SCS TR-20 method within the HydroCAD Stormwater Modeling System
environment. This data was taken from the Extreme Precipitation Tables developed by the Northeast
Regional Climate Center (NRCC), and the values have been increased by 15% due to the project being
within the Coastal/Great Bay Region. A summary of the existing and proposed conditions peak rates of
runoff in units of cubic feet per second (cfs) is as follows:

Analysis Point 2 Year 10 Year 25 Year 50 Year

Pre Post Pre Post Pre Post Pre Post
Analysis Point#1 | 0.60 | 0.31 1.40 0.87 2.11 1.40 2.80 1.92
Analysis Pomt#2 | (.86 | 0.72 1.53 1.25 2.06 1.68 2.56 2.07
Analysis Point#3 | 120 | 0.22 2.24 0.53 3.14 0.80 3.98 1.07
Analysis Point#4 | 024 | 0.21 0.50 0.40 0.73 0.56 0.94 0.70
Analysis Point #5 | N/A | 0.69 N/A 1.05 N/A 1.50 N/A 2.40

A similar summary of the existing and proposed peak volumes in units of acre-feet is as follows:

Analysis Point 2 Year 10 Year 25 Year 50 Year

Pre | Post Pre Post Pre Post Pre Post
Analysis Point #1 | 0,063 | 0.036 | 0.140 | 0.089 | 0.208 | 0.139 | 0.275 | 0.189
Analysis Point#2 | 0,072 | 0.067 | 0.127 | 0.117 | 0.172 | 0.158 | 0.215 | 0.196
Analysis Point#3 | 0,086 | 0.017 | 0.228 | 0.039 | 0.402 | 0.058 | 0.573 | 0.077
Analysis Point#4 | 0.022 | 0.019 | 0.045 | 0.037 | 0.064 | 0.051 | 0.083 | 0.065
AnalysisPoint#5 | N/A | 0.082 | N/A | 0.206 | N/A 0.343 N/A | 0478

The subject parcels are located in the Mixed Residential / Office (MRO) Zoning District. The subject
parcels currently consist of the aforementioned single-family residences with associated driveways,
sheds, and a pool, all of which is proposed to be demolished. The topography and ledge outcrops on
the site as well as a stretch of Sagamore Ave. that is considered in this analysis define six (6)
subcatchments, which drain to four (4) analysis points. Subcatchments 2S-4S drain directly toward
their respective analysis points while subcatchment 6S drains directly toward Analysis Point #1,
subcatchment 1S drains directly toward an isolated wetland which overflows toward both Analysis
Points 1&3, and subcatchment 5S drains toward a shallow depression straddling the two properties,
modelled as a pond, before cresting over a “berm” and running off toward the northerly abutter’s
detention pond (Analysis Point 3). The neighboring “Westwind Townhomes of Portsmouth” site to the
south stands topographically prominent to this parcel, so some runoff from this development reaches



the southeast corner of the subject parcel although most of it drains directly into the Sagamore Avenue
right of way. The runoff reaching this corner of the property (Analysis Point 2) then continues south
along Sagamore Avenue. The majority of the site drains to the north in the existing condition, reaching
either the abutting “Sea Star Cove Condominium” detention pond (Analysis Point 3) or the adjacent
depression (Analysis Point 1) after overflowing from the isolated wetland in the rear of the site. Also
included in Subcatchment 1S, which drains toward Analysis Point 1, is a stretch of Sagamore Ave with
a low point at a horseshoe shaped driveway for an abutter to the subject property. Runoff from this
stretch of the road sheet flows across the abutter’s property in the proposed condition before ultimately
reaching either the isolated wetland or a wooded depression defined as Analysis Point 1.

The proposed site development consists of the aforementioned ten (10) condominium units with
associated paved roadway and individual driveways. The addition of the proposed impervious paved
areas and buildings causes an increase in the curve number (Cy) and a decrease in the time of
concentration (T¢), the net result being a potential increase in peak rates of runoff from the site. A
stormwater management system was designed in order to mitigate this possibility. The proposed site
development divides the site into nineteen (19) subcatchments, representing both the periphery of the
site that will continue its existing flow pattern toward the aforementioned analysis points as well as the
developed portions that will be routed into the site’s stormwater management system for treatment and
reduction of peak flows. The proposed stormwater management system for the front of the site consists
of two (2) bioretention systems to filter runoff and a downstream concrete galley field that will detain
runoff and release it slowly, allowing for peak flow rates to be reduced. The proposed stormwater
management system for the rear of the site consists of two catch basins as well as several yard drains
draining into a concrete galley field designed for infiltration, from which overflow will be routed to the
concrete galley field in the center of the site that is designed for detention. Through the use of these
practices, the peak rate and volume of runoff is reduced toward Analysis Points #1-4 during all
analyzed storm events.

Otherwise, some roof runoff will be infiltrated through subsurface stone beds. These systems, in
combination with the concrete galley field designed for infiltration, will help to reduce volumes of
runoff below the existing condition and promote groundwater recharge.

Additionally, although the system has been designed to reduce the amount of flooding on to abutting
properties in the proposed condition, a cross-street culvert is proposed as an overflow from the
depression surrounding the isolated wetland. As modelled, this culvert protects against flooding on to
adjacent properties during all analyzed storm events. This culvert outlets across the street into a larger
wetland area, so new Analysis Point 5 is introduced in the proposed condition for the runoff that is
captured by this culvert.

The use of Best Management Practices per the NHDES Stormwater Manual have been applied to the
design of this drainage system and will be observed during all stages of construction. All land
disturbed during construction will be stabilized within thirty days of groundbreaking and abutting
property owners will suffer minimal adversity resultant of this development.
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1.0 RAINFALL CHARACTERISTICS

This drainage report includes an existing conditions analysis of the area involved in the proposed
development, as well as a proposed condition, or post-construction analysis, of the same location.
These analyses were accomplished using the USDA SCS TR-20 Method within the HydroCAD
Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff Curve
numbers for Urban Areas. A Type III SCS 24-hour rainfall distribution was utilized in analyzing the
data for the 2 Year — 24 Hour (3.70”), 10 Year — 24 Hour (5.61”), 25 Year — 24 Hour (7.12"), and 50
Year — 24 Hour (8.53") storm events. This data was taken from the Extreme Precipitation Tables
developed by the Northeast Regional Climate Center (NRCC), and the values have been increased by
15% due to the project being within the Coastal/Great Bay Region.

The peak rates of runoff will be reduced from the existing condition, thereby minimizing any potential
for a negative impact on abutting properties or erosion of the wetland system. This is accomplished
through treatment of stormwater runoff and attenuation of peak flows and volumes resulting from
storm events.

2.0 EXISTING CONDITIONS ANALYSIS

The two existing single-family residential properties feature three houses, two sheds, a pool, two paved
driveways and a gravel driveway running through the site in addition to a paved island in the center of
the site. The site is otherwise covered by both woods and grass, with sporadic ledge outcrops. A small
section of the southern part of the site is sloped toward the south, while the majority of it is sloped
toward the north.

The area draining toward the north is split into three subcatchments; Subcatchments 18, 38, and 58.
Subcatchment 1S drains into an isolated wetland near the northeast corner of the site. Subcatchment 18
includes the entire on and off-site contributing watershed area toward the isolated wetland, which
includes parts of abutting properties as well as a stretch of Sagamore Avenue. Subcatchment 3S drains
into Analysis Point #3 (AP3) representing the abutting condominium property’s private detention
pond. Subcatchment 5S drains toward a shallow depression straddling the two existing subject parcels,
represented as 1P, and once the depression fills it crests over a berm and drains across Subcatchment
3S toward Analysis Point #3.

Two additional subcatchments were defined for the area draining toward the south; Subcatchment 2S
and Subcatchment 4S. Subcatchment 28 is directed toward Analysis Point #2 (AP2), representing the
shoulder of Sagamore Avenue. Runoff in this direction combines with runoff from the edge of the
abutting property and continues south. Subcatchment 4S, which is separated from 38 by a ledge
outcrop, a building roof, and otherwise a subtle inflection in the surface topography, is located in the
southwestern corner of the property and this small area drains directly into the Sea Star Cove
Condiminium property, represented by Analysis Point #4 (AP4).

There are two berms on the isolated wetland in the northeast corner of the subject site. A lower berm
carries overflow toward the abutter’s detention pond and a higher, 70’ long x 10” wide berm carries
any extreme overflow toward a depression in the woods represented as Analysis Point AP1.
Additionally, a stretch of the road and areas of abutting properties drain directly toward Analysis Point
AP1 and are represented as Subcatchment 6S.
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Existing soil types were determined through a High Intensity Soil Survey (HISS) conducted by a
Certified Soil Scientist. A Site-Specific Soil Map (SSSM) conversion table was provided along with
the report that was generated based on the results of the HISS. These soils are categorized into
Hydrologic Soil Groups (HSG) B and D. Areas surrounding ledge outcrops are categorized into HSG
D while the remainder of the upland area of the site is mostly categorized into HSG B. Specifically, the
upland soil types include the Hollis-Rock Outcrop Complex, Made Land — Similar to Canton,
Newfields, and Chatfield Variant. According to "Ksat Values for New Hampshire Soils" sponsored by
the Society of Soil Scientists of Northern New England SSSNNE Special Publication No. 5, the
saturated hydraulic conductivity (Ksat) value for Canton soils ranges from 2 to 6 inches/hour within
the B horizon and 6 to 20 inches/hour within the C horizon; the Ksat value for Newfields soils ranges
from 0.6 to 2 inches per hour within both the B and C horizons, and the Ksat value for both Chatfield
Variant and Hollis soils ranges from 0.6 to 6 inches/hour within both the B and C horizons.

3.0 PROPOSED CONDITIONS ANALYSIS

The addition of the proposed impervious paved areas and buildings causes an increase in the curve
number (C,) and a decrease in the time of concentration (T.), the result being a potential increase in
peak rates of runoff from the site. A stormwater management system was designed in order to mitigate
this possibility. The proposed development, consisting of the aforementioned ten (10) condominium
units with associated paved roadway and driveways as well as stormwater management features divide
the subject parcel into nineteen (19) subcatchments. Subcatchments 25-4S drain directly into their
respective Analysis Points, AP2-AP4, as previously outlined. Subcatchments 5S-6S will drain into the
two bioretention systems in the front of the site, and after receiving treatment in the bioretention
systems, runoff will be piped into concrete “Galley” chambers for underground detention.
Subcatchments 7S-8S represent the rear of the site and runoff from here is graded toward two catch
basins in sequence from which a closed drainage network feeds into another Galley chamber system,
except that this one is designed for infiltration. Overflow from this will be piped into the Galley
chamber system in the center of the site that is designed for detention only. Subcatchments 9S-12S
represent lawn areas that are proposed to drain toward yard drains. Subcatchments 13S-158S represent
roof subcatchments from which runoff will be infiltrated through subsurface stone infiltration beds in
lawn areas. Subcatchments 168, 178, and 18S represent three stretches of Sagamore Avenue that are to
drain toward proposed deep sump catch basins, the purpose of which is to pre-treat roadway runoff and
drain it to the wetland across the street. The three proposed catch basins drain toward a proposed
“Jellyfish” filtration system for treatment. Finally, Subcatchment 19S represents the sections of
adjacent properties draining directly toward the wooded depression to the north of the site represented
as AP1. As explained in the executive summary, the proposed stormwater management features help to
reduce off-site peak rates and volumes toward AP1-AP4 below the existing condition.

As stated in the executive summary, a new cross street culvert is proposed to be installed as an
overflow to prevent runoff from cresting on to adjacent properties after filling the depression
surrounding the isolated wetland. Because this culvert carries water across the road, a new analysis
point is introduced, represented as Analysis Point 5 to delineate the runoff that enters the larger
wetland across the street. The three proposed catch basins along Sagamore Ave feed into a “Jellyfish”
filtration system which intercepts the cross-street culvert and treats runoff directed toward it, and
therefore the roadway runoff that enters the proposed catch basin also directly reaches Analysis Point
APS5 after being treated.
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As modelled, this proposed culvert reduces the peak elevation within the depression surrounding the
isolated wetland and reduces the potential for flooding during peak storm events. A summary of the
peak elevations during each analyzed storm event are as follows, noting that the flood elevation is

situated at 31.3:

2 Year 10 Year 25 Year 50 Year
Existing 30.48 31.32 (Flooding) | 31.36 (Flooding) | 31.44 (Flooding)
Proposed 30.42 30.65 30.96 31.18

After passing through the bioretention systems and concrete “Galley” chambers, treated and attenuated
runoff will gradually drain toward the isolated wetland in the northeast comer of the site, from which
any overflow will drain across the street via the proposed culvert during all analyzed storm events. The
peak rates and volumes of runoff will be reduced in all analyzed storm events toward Analysis Points
1-4 in the proposed condition compared to the existing condition.

The site will be graded such that runoff from all impervious areas, with the exception of clean roof,
patio, and deck runoff, will be treated, detained, and some of it infiltrated to groundwater, by way of
bioretention systems and subsurface infiltration and detention chambers. The two bioretention systems
in the front of the site cannot be used for infiltration due to the presence of ledge in the area where they
are proposed, therefore they shall be lined and underdrained. The proposed concrete Galley chambers
in the center of the site will also lined and underdrained due to the presence of groundwater while the
proposed concrete Galley chambers in the northwest corner of the site are designed as a subsurface
infiltration basin, with at least 3’ between the bottom of the chamber and the SHWT.

The Ksat values stated at the end of the Existing Conditions Analysis were used to determine the
design infiltration rates of each stormwater practice. The lower Ksat for each soil type was divided by
2 to develop a design infiltration rate of 0.3 or 1 inches/hour for each stormwater practice depending
on what soil type they are located in. When a practice is located within multiple soil types, a weighted
average is taken. For example, the underground stone infiltration bed in back of Units 1 and 2 straddles
two soil types, one with each aforementioned design infiltration rate, so the two rates were averaged
and a design infiltration rate of 0.65 inches/hour was ultimately used.

By reducing the peak rate and volume of stormwater runoff toward the neighbor’s detention pond, the
functioning of the overall drainage system between the two properties is improved resultant to this
development. The outfall is in an optimal location as the treated and attenuated runoff will be released
toward an existing wetland, a rip rap outlet protection apron is proposed in order to dissipate any
concentrated flows that result, and a proposed cross-street culvert will work to reduce the potential for
flooding on adjacent properties. The contours surrounding the isolated wetland in the northeastern
corner of the site are modelled as a pond, 21P, in the proposed condition, where it is modelled as 2P in
the existing condition.

According to the NH Stormwater Manual, bioretention systems provide a pollutant removal efficiency
of 90% for TSS and 65% for nitrogen, and infiltration basins (including subsurface ones) provide a
removal efficiency of 90% for TSS and 60% for nitrogen provided that there is 3’ of soil or stone
separating the bottom of the chamber from the seasonal high water table and that the chamber is at
least 75’ from surface water. Runoff from all impervious surfaces with the exception of roofs is being
directed toward one of these two types of treatment systems. The City of Portsmouth Site Plan Review
Regulations stipulate that stormwater BMPs should either be designed for 80% TSS removal and 50%
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nitrogen removal, OR to retain and treat the Water Quality Volume. This plan exceeds the
requirements for pollutant removal because appropriate treatment / groundwater recharge systems are
used and the Water Quality Volume is retained and treated.

5.0 CONCLUSION

This proposed site development will have minimal adverse effect on abutting infrastructures,
properties, and wetlands by way of stormwater runoff or siltation. Appropriate steps will be taken to
eliminate erosion and sedimentation; these will be accomplished through the construction of a drainage
system consisting of site grading, catch basins, drain manholes, yard drains, bioretention systems,
concrete “Galley” chambers, subsurface stone infiltration beds, rip rap outlet protection, a “Jellyfish”
filtration system for road runoff, and a proposed cross-street culvert as well as temporary erosion
control measures including but not limited to silt fence and the use of a stabilized construction
entrance. The drainage outfall is in its optimal location and the rate and the volume of runoff reaching
the abutter’s detention pond from the subject site will be reduced. Best Management Practices
developed by the State of New Hampshire have been utilized in the design of this system and their
application will be enforced throughout the construction process. Peak rates and volumes of runoff
from the site will be reduced toward all analysis points during all analyzed storm events.

This project disturbs less than 100,000 S.F. and does not require a NHDES Alteration of Terrain
Permit.

Respectfully Submitted,
JONES & BEACH ENGINEERS, INC.

Daniel Meditz, E.I.T
Project Engineer



APPENDIX I

EXISTING CONDITIONS DRAINAGE ANALYSIS

Summary 2 YEAR
Complete 10 YEAR
Summary 25 YEAR
Complete 50 YEAR
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.644 61 >75% Grass cover, Good, HSG B (1S, 3S, 4S, 58, 6S)
0.448 80 >75% Grass cover, Good, HSG D (1S, 28, 38, 4S, 5S)
0.135 96 Gravel surface, HSG B (1S, 5S)
0.107 96 Gravel surface, HSG D (1S, 28, 38, 48, 5S)
0.156 98 Ledge Outcrop, HSG D (1S, 28, 3S, 48, 53)
0.228 98 Paved parking, HSG B (5S, 6S)
0.047 98 Paved roads w/curbs & sewers, HSG B (1S)
0.040 98 Paved roads w/curbs & sewers, HSG D (1S, 2S)
0.064 98 Roofs, HSG B (1S, 48, 58, 6S)
0.103 98 Roofs, HSG D (1S, 28, 48, 58)
0.861 55 Woods, Good, HSG B (1S, 3S, 4S5, 58, 68)
0.088 77 Woods, Good, HSG D (1S, 38, 4S, 5S)
2.921 74  TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

1.980 HSG B 18, 38, 48, 58, 6S

0.000 HSGC

0.941 HSG D 18, 28, 35, 485, 58

0.000 Other

2.921

TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-ind method

Subcatchment1S: Subcatchment18 Runoff Area=34,729 sf 15.46% Impervious Runoff Depth>1.25"
Flow Length=112" Tc=20.1 min CN=72 Runoff=0.75 cfs 0.083 af

Subcatchment2S: Subcatchment2$ Runoff Area=16,495 sf 25.67% Impervious Runoff Depth>2.27"
Flow Length=45"' Slope=0.0400"/" Tc=6.0 min CN=86 Runoff=0.99 cfs 0.072 af

Subcatchment3S: Subcatchment3S Runoff Area=16,448 sf 0.17% Impervious Runoff Depth>0.61"
Flow Length=180" Tc=24.1 min CN=60 Runoff=0.13 cfs 0.019 af

Subcatchment4S: Subcatchment4S Runoff Area=7,905 sf 42.56% Impervious Runoff Depth>1.44"
Flow Length=68" Slope=0.0290"" Tc=12.6 min CN=75 Runoff=0.24 cfs 0.022 af

Subcatchment5S: Subcatchment5S Runoff Area=22,358 sf 25.08% Impervious Runoff Depth>1.87"
Flow Length=87" Tc=7.2 min CN=81 Runoff=1.07 cfs 0.080 af

Subcatchment6S: Subcatchment6S Runoff Area=29,310 sf  31.34% Impervious Runoff Depth>1.13"
Flow Length=137" Tc=16.7 min CN=70 Runoff=0.60 cfs 0.063 af

Reach 1R: Swale Avg. Flow Depth=0.43' Max Vel=0.52 fps Inflow=0.99 cfs 0.072 af
n=0.150 L=140.0' S=0.0214'"/" Capacity=8.19 cfs Outflow=0.86 cfs 0.072 af

Reach AP1: Wooded Depression Inflow=0.60 cfs 0.063 af
Outflow=0.60 cfs 0.063 af

Reach AP2: Shoulder of Road inflow=0.86 cfs 0.072 af
Outflow=0.86 cfs 0.072 af

Reach AP3: Detention Pond Inflow=1.20 cfs 0.086 af
Outflow=1.20 cfs 0.086 af

Reach AP4: Rear of Site Inflow=0.24 cfs 0.022 af
Outflow=0.24 cfs 0.022 af

Pond 1P: Shallow Depression Peak Elev=37.14' Storage=590 cf Inflow=1.07 cfs 0.080 af
Outflow=1.16 cfs 0.067 af

Pond 2P: Wetland Ponding Area Peak Elev=30.48" Storage=3,609 cf Inflow=0.75 cfs 0.083 af
Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Outflow=0.00 cfs 0.000 af

Total Runoff Area = 2.921 ac Runoff Volume = 0.339 af Average Runoff Depth = 1.39"
78.16% Pervious = 2.283 ac  21.84% Impervious = 0.638 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1S Runoff Area=34,729 sf 15.46% Impervious Runoff Depth>2.67"
Flow Length=112' Tc¢=20.1 min CN=72 Runoff=1.67 cfs 0.177 af

Subcatchment2S: Subcatchment2S Runoff Area=16,495 sf 25.67% Impervious Runoff Depth>4.04"
Flow Length=45' Slope=0.0400"/ Tc=6.0 min CN=86 Runoff=1.72 cfs 0.127 af

Subcatchment3S: Subcatchment3S Runoff Area=16,448 sf 0.17% Impervious Runoff Depth>1.66"
Flow Length=180' Tc=24.1 min CN=60 Runoff=0.43 cfs 0.052 af

Subcatchment4S: Subcatchment4S Runoff Area=7,905 sf 42.56% Impervious Runoff Depth>2.95"
Flow Length=68' Slope=0.0290 "/ Tc=12.6 min CN=75 Runoff=0.50 cfs 0.045 af

Subcatchment5S: Subcatchment5S Runoff Area=22,358 sf 25.08% Impervious Runoff Depth>3.53"
Flow Length=87' Tc=7.2 min CN=81 Runoff=2.00 cfs 0.151 af

Subcatchment6S: Subcatchment6S Runoff Area=29,310 sf 31.34% Impervious Runoff Depth>2.49"
Flow Length=137' Tc=16.7 min CN=70 Runoff=1.40 cfs 0.140 af

Reach 1R: Swale Avg. Flow Depth=0.53' Max Vel=0.60 fps Inflow=1.72 cfs 0.127 af
n=0.150 L=140.0' $=0.0214 ' Capacity=8.19 cfs Outflow=1.53 cfs 0.127 af

Reach AP1: Wooded Depression Inflow=1.40 cfs 0.140 af
Outflow=1.40 cfs 0.140 af

Reach AP2: Shoulder of Road Inflow=1.53 cfs 0.127 af
Outflow=1.53 cfs 0.127 af

Reach AP3: Detention Pond Inflow=2.24 cfs 0.228 af
Outflow=2.24 cfs 0.228 af

Reach AP4: Rear of Site Inflow=0.50 cfs 0.045 af
Outflow=0.50 cfs 0.045 af

Pond 1P: Shallow Depression Peak Elev=37.17' Storage=590 cf Inflow=2.00 c¢fs 0.151 af
Outflow=2.06 cfs 0.138 af

Pond 2P: Wetland Ponding Area Peak Elev=31.32' Storage=6,101 cf Inflow=1.67 cfs 0.177 af
Primary=0.10 cfs 0.038 af Secondary=0.00 cfs 0.000 af Outflow=0.10 cfs 0.038 af

Total Runoff Area = 2.921 ac Runoff Volume = 0.692 af Average Runoff Depth = 2.84"
78.16% Pervious = 2.283 ac  21.84% Impervious = 0.638 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 167cfs @ 12.29 hrs, Volume= 0.177 af, Depth> 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

4,202 55 Woods, Good, HSG B
191 61 >75% Grass cover, Good, HSG B
9,900 61 >75% Grass cover, Good, HSG B
4,049 96 Gravel surface, HSG B
2,054 98 Paved roads w/curbs & sewers, HSG B
5,450 55 Woods, Good, HSG B
745 98 Roofs, HSG B
* 1,274 98 Ledge Outcrop, HSG D
1,901 77 Woods, Good, HSG D
666 96 Gravel surface, HSG D
3,000 80 >75% Grass cover, Good, HSG D
534 98 Paved roads w/curbs & sewers, HSG D
763 98 Roofs, HSG D

34,729 72 Weighted Average

29,359 84.54% Pervious Area
5,370 15.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0200 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.70"
0.1 12 0.3300 287 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

201 112 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 1.72cfs @ 12.09 hrs, Volume= 0.127 af, Depth> 4.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

= 401 98 Ledge Outcrop, HSG D
1,855 96 Gravel surface, HSG D
7,620 80 >75% Grass cover, Good, HSG D
1,200 98 Paved roads w/curbs & sewers, HSG D
908 98 Roofs, HSG D
2,786 80 >75% Grass cover, Good, HSG D
1,725 98 Roofs, HSG D
16,495 86 Weighted Average
12,261 74.33% Pervious Area
4,234 25.67% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

36 45 0.0400 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
36 45 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 0.43cfs @ 12.37 hrs, Volume= 0.052 af, Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
* 28 98 Ledge Outcrop, HSG D
660 96 Gravel surface, HSG D
1,114 77 Woods, Good, HSG D
291 80 >75% Grass cover, Good, HSG D
4,820 61 >75% Grass cover, Good, HSG B
9,535 55 Woods, Good, HSG B

16,448 60 Weighted Average

16,420 99.83% Pervious Area
28 0.17% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
1.5 11 0.0230 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
54 18 0.0167 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
3.2 19 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
4.0 22 0.0540 0.09 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
8.0 30 0.0180 0.06 Sheet Flow,
Woods: Light underbrush n= 0.400 P2=3.70"
20 80 0.0180 0.67 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

241 180 Total
Summary for Subcatchment 4S: Subcatchment 45

Runoff = 050cfs @ 12.18 hrs, Volume= 0.045 af, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"
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Area (sf) CN Description

* 2,545 98 Ledge Outcrop, HSG D
27 96 Gravel surface, HSG D
21 98 Roofs, HSG D
111 77 Woods, Good, HSG D
174 80 >75% Grass cover, Good, HSG D
798 98 Roofs, HSG B
1,028 61 >75% Grass cover, Good, HSG B
3,201 55 Woods, Good, HSG B
7,905 75 Weighted Average
4,541 57.44% Pervious Area
3,364 42.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.6 68 0.0290 0.09 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.70"

Summary for Subcatchment 5S: Subcatchment 58

Runoff = 200cfs @ 12.10 hrs, Volume= 0.151 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfail=5.61"

Area (sf) CN Description

* 2,532 98 Ledge Outcrop, HSG D
1,442 96 Gravel surface, HSG D
59 98 Roofs, HSG D
715 77 Woods, Good, HSG D
3,730 80 >75% Grass cover, Good, HSG D
1,158 98 Roofs, HSG B
852 98 Paved parking, HSG B
1,842 96 Gravel surface, HSG B
6,869 61 >75% Grass cover, Good, HSG B
256 55 Woods, Good, HSG B
1,896 80 >75% Grass cover, Good, HSG D
1,007 98 Roofs, HSG D
22,358 81 Weighted Average
16,750 74.92% Pervious Area
5,608 25.08% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (fft)  (ft/sec) (cfs)

0.7 6 0.0500 0.15 Sheet Flow,
Grass: Short n=0.150 P2= 3.70"
0.2 15 0.0200 1.01 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"
3.8 31 0.0167 0.13 Sheet Flow,
Grass: Short n=0.150 P2= 3.70"
0.9 14 0.1400 0.27 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
1.6 21 0.0676 0.22 Sheet Flow,

Grass: Short n=0.150 P2= 3.70"

7.2 87 Total
Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 140cfs @ 12.24 hrs, Volume= 0.140 af, Depth> 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

9,085 98 Paved parking, HSG B

5,246 61 >75% Grass cover, Good, HSG B
14,877 55 Woods, Good, HSG B

102 88 Roofs, HSG B

29,310 70 Weighted Average
20,123 68.66% Pervious Area

9,187 31.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.0 100 0.0350 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
0.7 37 0.0300 0.87 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.7 137 Total

Summary for Reach 1R: Swale

inflow Area = 0.379 ac, 25.67% Impervious, Inflow Depth > 4.04" for 10 Yr 24 Hr(+15%) event
Inflow = 1.72cfs @ 12.09 hrs, Volume= 0.127 af
Outflow = 1.53cfs @ 12.13 hrs, Volume= 0.127 af, Atten=11%, Lag= 2.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 0.60 fps, Min. Travel Time= 3.9 min
Avg. Velocity = 0.24 fps, Avg. Travel Time= 9.6 min

Peak Storage= 358 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.53', Surface Width= 9.59'
Bank-Full Depth= 1.00' Flow Area= 9.0 sf, Capacity=8.19 cfs
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0.00' x 1.00' deep channel, n=0.150 Sheet flow over Short Grass
Side Slope Z-value= 10.0 8.0/ Top Width= 18.00'

Length= 140.0' Slope= 0.0214 "/

Inlet Invert= 40.00', Outlet Invert= 37.00'

Summary for Reach AP1: Wooded Depression

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.673 ac, 31.34% Impervious, Inflow Depth> 2.49" for 10 Yr 24 Hr(+15%) event
Inflow = 140cfs @ 12.24 hrs, Volume= 0.140 af
Qutflow = 140cfs @ 12.24 hrs, Volume= 0.140 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Summary for Reach AP2: Shoulder of Road

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.379 ac, 25.67% Impervious, Inflow Depth> 4.03" for 10 Yr 24 Hr(+15%) event
Inflow = 1.53cfs @ 12.13 hrs, Volume= 0.127 af
Outflow = 1.53cfs @ 12.13 hrs, Volume= 0.127 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Summary for Reach AP3: Detention Pond

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.688 ac, 14.97% Impervious, Inflow Depth > 1.62" for 10 Yr 24 Hr(+15%) event
Inflow = 224 cfs @ 12.11 hrs, Volume= 0.228 af
Qutflow = 224cfs@ 12.11 hrs, Volume= 0.228 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Reach AP4: Rear of Site

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.181 ac, 42.56% Impervious, Inflow Depth > 2.95" for 10 Yr 24 Hr(+15%) event
Inflow = 050cfs @ 12.18 hrs, Volume= 0.045 af
Outflow = 0.50cfs @ 12.18 hrs, Volume= 0.045 af, Atten= 0%, Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Pond 1P: Shallow Depression

[93] Warning: Storage range exceeded by 0.09'
[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=39)

Inflow Area = 0.513 ac, 25.08% Impervious, Inflow Depth > 3.53" for 10 Yr 24 Hr(+15%) event
Inflow = 2.00cfs @ 12.10 hrs, Volume= 0.151 af

Qutflow = 2.06cfs @ 12.10 hrs, Volume= 0.138 af, Atten= 0%, Lag= 0.0 min
Primary = 2.06cfs @ 12.10 hrs, Volume= 0.138 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 37.17' @ 12.10 hrs Surf.Area= 3,088 sf Storage= 590 cf

Plug-Flow detention time= 64.1 min calculated for 0.138 af (91% of inflow)
Center-of-Mass det. time= 20.8 min ( 835.5 - 814.7 )

Volume Invert Avail.Storage _ Storage Description
#1 36.75' 590 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
36.75 417 0 0
36.88 1,613 132 132
37.00 2,380 240 372
37.08 3,088 219 590
Device Routing Invert Outlet Devices
#1  Primary 37.07" 27.0'long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50

Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32

Primary OutFlow Max=2.04 cfs @ 12.10 hrs HW=37.17' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 2.04 cfs @ 0.77 fps)

Summary for Pond 2P: Wetland Ponding Area

Inflow Area = 0.797 ac, 15.46% Impervious, Inflow Depth > 2.67" for 10 Yr 24 Hr(+15%) event
Inflow = 167 cfs @ 12.29 hrs, Volume= 0.177 af

Outflow = 0.10cfs @ 16.12 hrs, Volume= 0.038 af, Atten=94%, Lag= 230.1 min
Primary = 0.10cfs @ 16.12 hrs, Volume= 0.038 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.32' @ 16.12 hrs Surf.Area= 4,120 sf Storage= 6,101 cf

Plug-Flow detention time= 438.2 min calculated for 0.038 af (21% of inflow)
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Center-of-Mass det. time= 299.4 min ( 1,146.8 - 847.3)

Volume Invert Avail.Storage Storage Description
#1 28.00' 6,968 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
28.00 619 194.0 0 0 619
29.00 1,245 250.0 914 914 2,610
30.00 2,036 357.0 1,624 2,538 7,787
31.00 2,891 433.0 2,451 4,989 12,582
31.50 4,916 435.0 1,929 6,919 12,839
31.51 4,916 435.0 49 6,968 12,843
Device Routing Invert Outlet Devices
#1 Secondary 31.50' 70.0° long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

#2  Primary 31.30" 16.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
268 2.72 273 2.76 2.79 2.88 3.07 3.32

rimary OutFlow Max=0.10 cfs @ 16.12 hrs HW=31.32' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir (Weir Controls 0.10 cfs @ 0.33 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=28.00' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1S Runoff Area=34,729 sf 15.46% Impervious Runoff Depth>3.92"
Flow Length=112' Tc=20.1 min CN=72 Runoff=2.46 cfs 0.260 af

Subcatchment2S: Subcatchment2S Runoff Area=16,495 sf 25.67% Impervious Runoff Depth>5.48"
Flow Length=45' Slope=0.0400"/' Tc=6.0 min CN=86 Runoff=2.30 cfs 0.173 af

Subcatchment3S: Subcatchment3S Runoff Area=16,448 sf 0.17% Impervious Runoff Depth>2.67"
Flow Length=180' Tc=24.1 min CN=60 Runoff=0.72 cfs 0.084 af

Subcatchment4S: Subcatchment4S Runoff Area=7,905 sf 42.56% Impervious Runoff Depth>4.25"
Flow Length=68' Slope=0.0290"/" Tc=12.6 min CN=75 Runoff=0.73 cfs 0.064 af

Subcatchment5S: Subcatchment5S Runoff Area=22,358 sf 25.08% Impervious Runoff Depth>4.91"
Flow Length=87' Tc=7.2 min CN=81 Runoff=2.77 cfs 0.210 af

Subcatchment6S: Subcatchment6S Runoff Area=29,310 sf 31.34% Impervious Runoff Depth>3.71"
Flow Length=137' Tc=16.7 min CN=70 Runoff=2.11 cfs 0.208 af

Reach 1R: Swale Avg. Flow Depth=0.60' Max Vel=0.64 fps Inflow=2.30 cfs 0.173 af
n=0.150 L=140.0' $=0.0214'"" Capacity=8.19 cfs Outflow=2.06 cfs 0.172 af

Reach AP1: Wooded Depression Inflow=2.11 cfs 0.208 af
Outflow=2.11 cfs 0.208 af

Reach AP2: Shoulder of Road Inflow=2.06 cfs 0.172 af
Qutflow=2.06 cfs 0.172 af

Reach AP3: Detention Pond Inflow=3.14 cfs 0.402 af
Qutflow=3.14 cfs 0.402 af

Reach AP4: Rear of Site Inflow=0.73 cfs 0.084 af
Outflow=0.73 cfs 0.064 af

Pond 1P: Shallow Depression Peak Elev=37.19' Storage=590 cf Inflow=2.77 cfs 0.210 af
Outflow=2.81 cfs 0.197 af

Pond 2P: Wetland Ponding Area Peak Elev=31.36" Storage=6,271 cf Inflow=2.46 cfs 0.260 af
Primary=0.55 cfs 0.121 af Secondary=0.00 cfs 0.000 af Outflow=0.55 cfs 0.121 af

Total Runoff Area = 2.921 ac Runoff Volume = 0.999 af Average Runoff Depth = 4.11"
78.16% Pervious = 2.283 ac  21.84% Impervious = 0.638 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1S Runoff Area=34,729 sf 15.46% Impervious Runoff Depth>5.14"
Flow Length=112" Tc=20.1 min CN=72 Runoff=3.23 cfs 0.342 af

Subcatchment2S: Subcatchment2S Runoff Area=16,495 sf 25.67% Impervious Runoff Depth>6.84"
Flow Length=45" Slope=0.0400"/" Tc=6.0 min CN=86 Runoff=2.84 cfs 0.216 af

Subcatchment3S: Subcatchment3S Runoff Area=16,448 sf 0.17% Impervious Runoff Depth>3.72"
Flow Length=180" Tc=24.1 min CN=60 Runoff=1.01cfs 0.117 af

Subcatchment4S: Subcatchment4S Runoff Area=7,905 sf 42.56% Impervious Runoff Depth>5.51"
Flow Length=68" Slope=0.0290 '/ Tc¢=12.6 min CN=75 Runoff=0.94 cfs 0.083 af

Subcatchment5S: Subcatchment5S Runoff Area=22,358 sf 25.08% Impervious Runoff Depth>6.24"
Flow Length=87' Tc=7.2 min CN=81 Runoff=3.48 cfs 0.267 af

Subcatchment6S: Subcatchment6S Runoff Area=29,310 sf 31.34% Impervious Runoff Depth>4.91"
Flow Length=137' T¢=16.7 min CN=70 Runoff=2.80 cfs 0.275 af

Reach 1R: Swale Avg. Flow Depth=0.65" Max Vel=0.68 fps Inflow=2.84 cfs 0.216 af
n=0.150 L=140.0' S=0.0214'"" Capacity=8.19 cfs Outflow=2.56 cfs 0.215 af

Reach AP1: Wooded Depression Inflow=2.80 cfs 0.275 af
Outflow=2.80 cfs 0.275 af

Reach AP2: Shoulder of Road Inflow=2.56 cfs 0.215 af
Outflow=2.56 cfs 0.215 af

Reach AP3: Detention Pond Inflow=3.98 cfs 0.573 af
Outflow=3.98 cfs 0.573 af

Reach AP4: Rear of Site Inflow=0.94 cfs 0.083 af
Outflow=0.94 cfs 0.083 af

Pond 1P: Shallow Depression Peak Elev=37.21" Storage=590 cf Inflow=3.48 cfs 0.267 af
Outflow=3.48 cfs 0.253 af

Pond 2P: Wetland Ponding Area Peak Elev=31.44' Storage=6,611cf Inflow=3.23 cfs 0.342 af
Primary=1.90 cfs 0.202 af Secondary=0.00 cfs 0.000 af Outflow=1.90 cfs 0.202 af

Total Runoff Area = 2.921 ac Runoff Volume = 1.300 af Average Runoff Depth = 5.34"
78.16% Pervious = 2.283 ac  21.84% Impervious = 0.638 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 3.23cfs @ 12.28 hrs, Volume= 0.342 af, Depth> 5.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lil 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN Description
4202 55 Woods, Good, HSG B
191 61 >75% Grass cover, Good, HSG B
9,900 61 >75% Grass cover, Good, HSG B
4,049 96 Gravel surface, HSG B
2,054 98 Paved roads w/curbs & sewers, HSG B
5,450 55 Woods, Good, HSG B
745 98 Roofs, HSG B
* 1,274 98 Ledge Outcrop, HSG D
1,901 77 Woods, Good, HSG D
666 96 Gravel surface, HSG D
3,000 80 >75% Grass cover, Good, HSG D
534 98 Paved roads w/curbs & sewers, HSG D
763 98 Roofs, HSG D

34,729 72 Weighted Average

29,359 84.54% Pervious Area
5,370 15.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
20.0 100 0.0200 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
0.1 12 0.3300 2.87 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

201 112 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 2.84cfs@ 12.09 hrs, Volume= 0.216 af, Depth> 6.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN Description
* 401 98 Ledge Outcrop, HSG D
1,855 96 Gravel surface, HSG D
7,620 80 >75% Grass cover, Good, HSG D
1,200 98 Paved roads w/curbs & sewers, HSG D
908 98 Roofs, HSGD
2,786 80 >75% Grass cover, Good, HSG D
1,725 98 Roofs, HSG D
16,495 86 Weighted Average
12,261 74.33% Pervious Area
4,234 25.67% Impervious Area
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Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.6 45 0.0400 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
3.6 45 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 1.01cfs @ 12.35 hrs, Volume= 0.117 af, Depth> 3.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN Description
= 28 98 Ledge Outcrop, HSG D
660 96 Gravel surface, HSG D
1,114 77 Woods, Good, HSG D
291 80 >75% Grass cover, Good, HSG D
4,820 61 >75% Grass cover, Good, HSG B
9,535 55 Woods, Good, HSG B
16,448 60 Weighted Average

16,420 99.83% Pervious Area
28 0.17% Impervious Area
Tc Length Slope Velocity Capacity Description
_ (min)  (feet) (fvft)  (ft/sec) (cfs)
1.5 11 0.0230 0.12 Sheet Flow,
Grass: Short n=0.150 P2=3.7Q"
54 18 0.0167 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
3.2 19 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
4.0 22 0.0540 0.09 Sheet Flow,
Woods: Light underbrush n= 0400 P2=3.70"
8.0 30 0.0180 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
2.0 80 0.0180 0.67 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

241 180 Total
Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 094cfs@ 12.17 hrs, Volume= 0.083 af, Depth> 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type It 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"
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Area (sf) CN Description
* 2,545 98 Ledge Outcrop, HSG D
27 96 Gravel surface, HSG D
21 98 Roofs, HSGD
111 77 Woods, Good, HSG D
174 80 >75% Grass cover, Good, HSG D
798 98 Roofs, HSG B
1,028 61 >75% Grass cover, Good, HSG B
3,201 55 Woods, Good, HSG B

7,905 75 Weighted Average

4,541 57.44% Pervious Area
3,364 42.56% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
12.6 68 0.0290 0.09 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.70"
Summary for Subcatchment 5S: Subcatchment 58

Runoff = 348cfs @ 12.10 hrs, Volume= 0.267 af, Depth> 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN  Description
* 2,532 98 Ledge Outcrop, HSG D
1,442 96 Gravel surface, HSG D
59 98 Roofs, HSG D
715 77 Woods, Good, HSG D
3,730 80 >75% Grass cover, Good, HSG D
1,158 98 Roofs, HSG B
852 98 Paved parking, HSG B
1,842 96 Gravel surface, HSG B
6,869 61 >75% Grass cover, Good, HSG B
256 55 Woods, Good, HSG B
1,896 80 >75% Grass cover, Good, HSG D
1,007 98 Roofs, HSGD
22,358 81 Weighted Average
16,750 74.92% Pervious Area
5,608 25.08% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.7 6 0.0500 0.15 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.2 15 0.0200 1.01 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"
3.8 31 0.0167 0.13 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.9 14 0.1400 0.27 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
1.6 21 0.0676 0.22 Sheet Flow,
Grass: Short n=0.150 P2= 3.70"
7.2 87 Total

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 280cfs @ 12.23 hrs, Volume= 0.275 af, Depth> 4.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN Description
9,085 98 Paved parking, HSG B
5,246 61 >75% Grass cover, Good, HSG B
14,877 55 Woods, Good, HSG B
102 98 Roofs, HSG B

29,310 70 Weighted Average

20,123 68.66% Pervious Area
9,187 31.34% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
16.0 100 0.0350 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
0.7 37 0.0300 0.87 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.7 137 Total

Summary for Reach 1R: Swale

Inflow Area = 0.379 ac, 25.67% Impervious, Inflow Depth > 6.84" for 50 Yr 24 Hr(+15%) event
Inflow = 284 cfs@ 12.09 hrs, Volume= 0.216 af
Outflow = 256cfs@ 12.13 hrs, Volume= 0.215 af, Atten=10%, Lag= 2.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Max. Velocity= 0.68 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 0.27 fps, Avg. Travel Time= 8.6 min

Peak Storage= 527 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.65' , Surface Width= 11.65'
Bank-Full Depth= 1.00' Flow Area= 9.0 sf, Capacity= 8.19 cfs
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0.00' x 1.00' deep channel, n=0.150 Sheet flow over Short Grass
Side Slope Z-value= 10.0 8.0/ Top Width= 18.00'

Length= 140.0' Slope= 0.0214"/'

Inlet Invert= 40.00', Outlet Invert= 37.00'

Summary for Reach AP1: Wooded Depression

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.673 ac, 31.34% Impervious, Inflow Depth > 4.91" for 50 Yr 24 Hr(+15%) event
Inflow = 2.80cfs @ 12.23 hrs, Volume= 0.275 af
Qutflow = 2.80cfs @ 12.23 hrs, Volume= 0.275 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs /3
Summary for Reach AP2: Shoulder of Road

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.379 ac, 25.67% Impervious, Inflow Depth > 6.83" for 50 Yr 24 Hr(+15%) event
Inflow = 256 cfs @ 12.13 hrs, Volume= 0.215 af
Qutflow = 2.56cfs @ 12.13 hrs, Volume= 0.215 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Reach AP3: Detention Pond

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.688 ac, 14.97% Impervious, Inflow Depth > 4.07" for 50 Yr 24 Hr(+15%) event
Inflow = 3.98cfs@ 12.11 hrs, Volume= 0.573 af
Qutflow = 3.98cfs @ 12.11 hrs, Volume= 0.573 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Reach AP4: Rear of Site

[40] Hint: Not Described (Outflow=Inflow)

inflow Area = 0.181 ac, 42.56% Iimpervious, Inflow Depth > 5.51" for 50 Yr 24 Hr(+15%) event
Inflow = 094cfs@ 12.17 hrs, Volume= 0.083 af
Qutflow = 0.94cfs@ 12.17 hrs, Volume= 0.083 af, Atten= 0%, Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Pond 1P: Shallow Depression

[93] Warning: Storage range exceeded by 0.13'

Inflow Area = 0.513 ac, 25.08% Impervious, Inflow Depth > 6.24" for 50 Yr 24 Hr(+15%) event
Inflow = 3.48cfs @ 12.10 hrs, Volume= 0.267 af

Outflow = 3.48cfs @ 12.10 hrs, Volume= 0.253 af, Atten= 0%, Lag= 0.0 min
Primary = 348cfs@ 12.10 hrs, Volume= 0.253 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 37.21' @ 12.10 hrs Surf.Area= 3,088 sf Storage= 590 cf

Plug-Flow detention time= 43.0 min calculated for 0.253 af (95% of inflow)
Center-of-Mass det. time= 15.6 min ( 814.3-798.7)

Volume Invert Avail.Storage  Storage Description
# 36.75' 590 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
36.75 417 0 0
36.88 1,613 132 132
37.00 2,380 240 372
37.08 3,088 219 590
Device Routing invert Outlet Devices
#1  Primary 37.07" 27.0" long x 3.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50

Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
272 2.81 292 297 3.07 3.32

Primary OutFlow Max=3.45 cfs @ 12.10 hrs HW=37.21' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir (Weir Controls 3.45 cfs @ 0.91 fps)

Summary for Pond 2P: Wetland Ponding Area

Inflow Area = 0.797 ac, 15.46% Impervious, Inflow Depth > 5.14" for 50 Yr 24 Hr(+15%) event
Inflow = 3.23cfs @ 12.28 hrs, Volume= 0.342 af

Outflow = 1.90 cfs @ 12.57 hrs, Volume= 0.202 af, Atten=41%, Lag= 17.7 min
Primary = 1.90cfs @ 12.57 hrs, Volume= 0.202 af

Secondary = 000cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev= 31.44' @ 12.57 hrs Surf.Area= 4,625 sf Storage=6,611 cf

Plug-Flow detention time= 192.9 min calculated for 0.202 af (59% of inflow)
Center-of-Mass det. time= 88.0 min ( 916.6 - 828.7 )
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Volume Invert Avail.Storage _ Storage Description
#1 28.00' 6,968 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)

28.00 619 194.0 0 0 619

29.00 1,245 250.0 914 914 2,610

30.00 2,036 357.0 1,624 2,538 7,787

31.00 2,891 433.0 2,451 4,989 12,582

31.50 4,916 435.0 1,929 6,919 12,839

31.51 4,916 435.0 49 6,968 12,843
Device Routing Invert Outlet Devices

#1  Secondary 31.50' 70.0'long x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

#2  Primary 31.30' 16.0'long x 4.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 273 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=1.86 cfs @ 12.57 hrs HW=31.43' TW=0.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir (Weir Controls 1.86 cfs @ 0.87 fps)

econdary QutFlow Max=0.00 cfs @ 0.00 hrs HW=28.00' TW=0.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



APPENDIX II

PROPOSED CONDITIONS DRAINAGE ANALYSIS

Summary 2 YEAR
Complete 10 YEAR
Summary 25 YEAR
Complete 50 YEAR
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.673 61 >75% Grass cover, Good, HSG B (1S, 3S, 48, 5S, 6S, 7S, 8S, 9S, 108, 118, 128,
198)
0.400 80 >75% Grass cover, Good, HSG D (1S, 28, 6S, 7S, 8S, 95, 108, 128)
0.095 98 Ledge Outcrop, HSG D (2S, 48, 8S)
0.522 98 Paved parking, HSG B (58S, 6S, 7S, 8S, 17S, 18S, 19S)
0.136 98 Paved parking, HSG D (58S, 6S, 7S, 8S, 17S)
0.042 98 Paved roads w/curbs & sewers, HSG B (1S, 16S)
0.007 98 Paved roads w/curbs & sewers, HSG D (2S)
0.257 98 Roofs, HSG B (1S, 38, 48, 55, 7S, 88, 9S, 11S, 128, 138, 15S, 19S)
0.289 98 Roofs, HSG D (1S, 28, 6S, 78, 8S, 95, 128, 14S, 159)
0.487 55 Woods, Good, HSG B (1S, 3S, 4S, 198)
0.014 77 Woods, Good, HSG D (1S, 4S)
2.921 80 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
1.980 HSG B 18, 38, 48, 58, 6S, 7S, 8S, 9S, 108, 118, 12S, 138, 158, 16S, 17S, 18S, 19S
0.000 HSGC
0.941 HSGD 18, 2S, 4S, 58, 6S, 7S, 8S, 98, 108, 128, 14S, 155, 17S
0.000 Other

2.921

TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment1S Runoff Area=13,938 sf 18.32% Impervious Runoff Depth>0.96"
Flow Length=48' Tc=6.6 min CN=67 Runoff=0.31 cfs 0.026 af

Subcatchment2S: Subcatchment2S Runoff Area=14,773 sf 41.02% Impervious Runoff Depth>2.36"
Flow Length=126" Tc=12.0 min CN=87 Runoff=0.76 cfs 0.067 af

Subcatchment3S: Subcatchment3S Runoff Area=8,436 sf 21.48% Impervious Runoff Depth>1.07"
Tc=6.0 min CN=69 Runoff=0.22 c¢fs 0.017 af

Subcatchment4S: Subcatchment4S Runoff Area=5,429 sf 56.24% Impervious Runoff Depth>1.87"
Flow Length=87" Tc=13.2 min CN=81 Runoff=0.21 cfs 0.019 af

Subcatchment5S: Subcatchment5$ Runoff Area=6,946 sf 73.74% Impervious Runoff Depth>2.45"
Tc=6.0 min CN=88 Runoff=0.44 cfs 0.033 af

Subcatchment6S: Subcatchment6S Runoff Area=10,412 sf 62.71% Impervious Runoff Depth>2.63"
Flow Length=60" Tc=6.0 min CN=90 Runoff=0.71 cfs 0.052 af

Subcatchment7S: Subcatchment7S Runoff Area=9,749 sf 83.39% Impervious Runoff Depth>2.93"
Flow Length=135' Tc=6.0 min CN=93 Runoff=0.72 cfs 0.055 af

Subcatchment8S: Subcatchment8S Runoff Area=13,276 sf 70.01% Impervious Runoff Depth>2.63"
Flow Length=86" Tc=11.2 min CN=90 Runoff=0.77 cfs 0.067 af

Subcatchment9S: Subcatchment15S Runoff Area=3,072 sf 26.66% Impervious Runoff Depth>1.58"
Flow Length=67" Slope=0.0160"/" Tc=7.2 min CN=77 Runoff=0.12 cfs 0.009 af

Subcatchment10S: Subcatchment16S Runoff Area=3,155 sf 0.00% Impervious Runoff Depth>0.71"
Flow Length=83" Slope=0.0060 "/ Tc=12.7 min CN=62 Runoff=0.04 cfs 0.004 af

Subcatchment11S: Yard Drain #3 Runoff Area=2,881 sf 15.97% Impervious Runoff Depth>0.96"
Flow Length=60"' Slope=0.0150"/" Tc=6.8 min CN=67 Runoff=0.06 cfs 0.005 af

Subcatchment12S: Subcatchment18S Runoff Area=1,341 sf 25.58% Impervious Runoff Depth>2.03"
Flow Length=37" Slope=0.0190 "/ Tc=6.0 min CN=83 Runoff=0.07 cfs 0.005 af

Subcatchment13S: Back of Units 1 and 2 Runoff Area=918 sf 100.00% Impervious Runoff Depth>3.46"
Tc=6.0min CN=98 Runoff=0.07 cfs 0.006 af

Subcatchment14S: Back of Unit 3 Runoff Area=310 sf 100.00% Impervious Runoff Depth>3.46"
Tc=6.0min CN=98 Runoff=0.03 cfs 0.002 af

Subcatchment15S: East Side of Unit 4 Runoff Area=502 sf 100.00% Impervious Runoff Depth>3.46"
Tc=6.0 min CN=98 Runoff=0.04 cfs 0.003 af

Subcatchment16S: Subcatchment16S Runoff Area=1,247 sf 100.00% Impervious Runoff Depth>3.46"
Tc=6.0 min CN=98 Runoff=0.10 c¢fs 0.008 af
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Subcatchment17S: Subcatchment17S Runoff Area=2,806 sf 100.00% Impervious Runoff Depth>3.46"
Tc=6.0 min CN=98 Runoff=0.23 cfs 0.019 af

Subcatchment18S: Subcatchment18S Runoff Area=4,475 sf 100.00% Impervious Runoff Depth>3.46"
Tc=6.0 min CN=98 Runoff=0.36 cfs 0.030 af

Subcatchment19S: Subcatchment19S Runoff Area=23,588 sf 18.01% Impervious Runoff Depth>0.80"
Flow Length=137' Tc=16.7 min CN=64 Runoff=0.31 cfs 0.036 af

Reach 1R: Swale Avg. Flow Depth=0.61' Max Vel=0.64 fps Inflow=0.76 cfs 0.067 af
n=0.150 L=140.0' S$=0.0214 "' Capacity=2.65 cfs Outflow=0.72 cfs 0.067 af

Reach AP1: Wooded Depression Inflow=0.31 cfs 0.036 af
Ouiflow=0.31 cfs 0.036 af

Reach AP2: Shoulder of Road Inflow=0.72 cfs 0.067 af
Outflow=0.72 cfs 0.067 af

Reach AP3: Detention Pond Inflow=0.22 cfs 0.017 af
Qutflow=0.22 cfs 0.017 af

Reach AP4: Rear of Site Inflow=0.21 cfs 0.019 af
Qutflow=0.21 cfs 0.019 af

Reach AP5: Across Street inflow=0.69 cfs 0.082 af
Outflow=0.69 cfs 0.082 af

Pond 1P: Bioretention #1 Peak Elev=35.21" Storage=137 cf Inflow=0.44 cfs 0.033 af
Primary=0.44 cfs 0.030 af Secondary=0.00 cfs 0.000 af Outflow=0.44 cfs 0.030 af

Pond 2P: Bioretention #2 Peak Elev=35.40' Storage=218 cf Inflow=0.71 cfs 0.052 af
Primary=0.60 cfs 0.051 af Secondary=0.00 cfs 0.000 af Outflow=0.60 cfs 0.051 af

Pond 3P: Catch Basin #1 Peak Elev=35.59' Inflow=0.89 cfs 0.076 af
15.0" Round Culvert n=0.013 L=47.0' $=0.0053 "/ Outflow=0.89 cfs 0.076 af

Pond 4P: Catch Basin #2 Peak Elev=35.08' Inflow=1.70 cfs 0.145 af
15.0" Round Culvert n=0.013 L=36.0' S=0.0056 """ Outflow=1.70 cfs 0.145 af

Pond 5P: Concrete Galley 8x14 INFILTRATIONPeak Elev=34.18" Storage=0.050 af Inflow=1.70 cfs 0.145 af
Discarded=0.46 cfs 0.144 af Primary=0.00 cfs 0.000 af Outflow=0.46 cfs 0.144 af

Pond 6P: Drain Manhole #1 Peak Elev=34.70"' Inflow=1.02 cfs 0.081 af
12.0" Round Culvert n=0.013 L=48.0' $=0.0056 /' Outflow=1.02 cfs 0.081 af

Pond 7P: Drain Manhole #2 Peak Elev=34.20' Inflow=0.00 cfs 0.000 af
12.0" Round Culvert n=0.013 L=40.0' S=0.0050"" Outflow=0.00 cfs 0.000 af

Pond 8P: Concrete Galley 8x14 STORAGE Peak Elev=33.77' Storage=0.021 af Inflow=1.02 cfs 0.081 af
Primary=0.38 cfs 0.080 af Secondary=0.00 cfs 0.000 af Outflow=0.38 cfs 0.080 af

Pond 9P: Drain Manhole #3 Peak Elev=31.97' Inflow=0.38 cfs 0.080 af
12.0" Round Culvert n=0.013 L=85.0' S=0.0059'/" Outflow=0.38 cfs 0.080 af
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Pond 10P: Drain Manhole #4 Peak Elev=31.47' Inflow=0.38 cfs 0.080 af
12.0" Round Culvert n=0.013 L=40.0' S=0.0050""" Outfiow=0.38 cfs 0.080 af

Pond 11P: Yard Drain #1 Peak Elev=36.03' Inflow=0.12 cfs 0.009 af
8.0" Round Culvert n=0.013 L=40.0' $=0.0055"" Outflow=0.12 cfs 0.009 af

Pond 12P: Yard Drain #2 Peak Elev=39.02' Storage=1 cf Inflow=0.04 cfs 0.004 af
Primary=0.04 cfs 0.004 af Secondary=0.00 cfs 0.000 af OQutflow=0.04 cfs 0.004 af

Pond 13P: Yard Drain #3 Peak Eiev=35.31" Inflow=0.98 cfs 0.086 af
15.0" Round Culvert n=0.013 L=48.0' S=0.0052 /' Outflow=0.98 cfs 0.086 af

Pond 14P: Yard Drain #4 Peak Elev=36.66' Inflow=0.07 cfs 0.005 af
8.0" Round Culvert n=0.013 L=40.0' S=0.0100"/" Outflow=0.07 cfs 0.005 af

Pond 15P: Subsurface Stone Infiltration Peak Elev=29.07' Storage=0.002 af Inflow=0.07 cfs 0.006 af
Discarded=0.01 cfs 0.006 af Primary=0.00 cfs 0.000 af Outflow=0.01 cfs 0.006 af

Pond 16P: Subsurface Stone Infiltration Peak Elev=32.44' Storage=0.002 af Inflow=0.07 cfs 0.005 af
Discarded=0.02 cfs 0.005 af Primary=0.00 cfs 0.000 af Outflow=0.02 cfs 0.005 af

Pond 17P: Deep Sump CB #4 Peak Elev=29.99' Inflow=0.46 cfs 0.038 af
12.0" Round Culvert n=0.013 L=67.0' S=0.0060"'"" Outflow=0.46 cfs 0.038 af

Pond 18P: Deep Sump CB #5 Peak Elev=29.53" Inflow=0.23 cfs 0.019 af
12.0" Round Culvert n=0.013 L=3.0' S=0.0167 /' Outflow=0.23 cfs 0.019 af

Pond 19P: Deep Sump CB #3 Peak Elev=30.20' Inflow=0.36 cfs 0.030 af
12.0" Round Culvert n=0.013 L=40.0' S=0.0050"7" Outflow=0.36 cfs 0.030 af

Pond 20P: Contech Jellyfish Peak Elev=29.41' Inflow=0.69 cfs 0.082 af
16.0" Round Culvert n=0.013 1.=42.0' S=0.0060 /" Outflow=0.69 cfs 0.082 af

Pond 21P: Wetland Ponding Area Peak Elev=30.42' Storage=3,584 cf Inflow=0.63 cfs 0.106 af

Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Tertiary=0.05 cfs 0.026 af Outflow=0.05 cfs 0.026 af

Total Runoff Area = 2.921 ac Runoff Volume = 0.464 af Average Runoff Depth = 1.91"
53.89% Pervious =1.574 ac  46.11% Impervious = 1.347 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S:

Subcatchment2S:

Subcatchment3S:

Subcatchment4S:

Subcatchment5S:

Subcatchment6S:

Subcatchment7S:

Subcatchment8S:

Subcatchment9S

Subcatchment10S: Subcatchment16S

Subcatchment11S: Yard Drain #3

Subcatchment12S: Subcatchment18S

Subcatchment13S: Back of Units 1 and 2

Subcatchment14S: Back of Unit 3

Subcatchment15S: East Side of Unit4

Subcatchment16S: Subcatchment16S

Subcatchment18 Runoff Area=13,938 sf 18.32% Impervious Runoff Depth>2.24"
Flow Length=48' Tc=6.6 min CN=67 Runoff=0.80 cfs 0.060 af

Subcatchment2S Runoff Area=14,773 sf 41.02% Impervious Runoff Depth>4.14"
Flow Length=126' Tc=12.0 min CN=87 Runoff=1.32 cfs 0.117 af

Subcatchment3S Runoff Area=8,436 sf 21.48% Impervious Runoff Depth>2.41"
Tc=6.0 min CN=69 Runoff=0.53 cfs 0.039 af

Subcatchment4$S Runoff Area=5,429 sf 56.24% Impervious Runoff Depth>3.52"
Flow Length=87' Tc=13.2 min CN=81 Runoff=0.40 cfs 0.037 af

Subcatchment5S Runoff Area=6,946 sf 73.74% Impervious Runoff Depth>4.25"
Tc=6.0 min CN=88 Runoff=0.75 cfs 0.056 af

Subcatchment6S Runoff Area=10,412 sf 62.71% Impervious Runoff Depth>4.46"
Fiow Length=60' Tc=6.0 min CN=90 Runoff=1.17 cfs 0.089 af

Subcatchment7S Runoff Area=9,749 sf 83.39% Impervious Runoff Depth>4.79"
Flow Length=135" Tc=6.0 min CN=93 Runoff=1.15 cfs 0.089 af

Subcatchment8S Runoff Area=13,276 sf 70.01% Impervious Runoff Depth>4.46"
Flow Length=86' Tc=11.2min CN=90 Runoff=1.28 cfs 0.113 af

: Subcatchment15S Runoff Area=3,072 sf 26.66% Impervious Runoff Depth>3.14"

Flow Length=67" Slope=0.0160"" Tc=7.2min CN=77 Runoff=0.25 cfs 0.018 af

Runoff Area=3,155 sf 0.00% Impervious Runoff Depth>1.82"
Flow Length=83" Slope=0.0060"" Tc=12.7 min CN=62 Runoff=0.12 cfs 0.011 af

Runoff Area=2,881 sf 15.97% Impervious Runoff Depth>2.24"
Flow Length=60" Slope=0.0150"" Tc=6.8 min CN=67 Runoff=0.16 cfs 0.012 af

Runoff Area=1,341 sf 25.58% Impervious Runoff Depth>3.73"
Flow Length=37' Slope=0.0190" Tc=6.0 min CN=83 Runoff=0.13 cfs 0.010 af

Runoff Area=918 sf 100.00% Impervious Runoff Depth>5.37"
Tc=6.0 min CN=98 Runoff=0.11 cfs 0.009 af

Runoff Area=310 sf 100.00% Impervious Runoff Depth>5.37"
Tc=6.0 min CN=98 Runoff=0.04 cfs 0.003 af

Runoff Area=502 sf 100.00% Impervious Runoff Depth>5.37"
Tc=6.0 min CN=98 Runoff=0.06 cfs 0.005 af

Runoff Area=1,247 sf 100.00% Impervious Runoff Depth>5.37"
Tc=6.0 min CN=98 Runoff=0.15 cfs 0.013 af
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Subcatchment17S: Subcatchment17S Runoff Area=2,806 sf 100.00% Impervious Runoff Depth>5.37"
Tc=6.0 min CN=98 Runoff=0.35 cfs 0.029 af

Subcatchment18S: Subcatchment18S Runoff Area=4,475 sf 100.00% Impervious Runoff Depth>5.37"
Tc=6.0 min CN=98 Runoff=0.55 cfs 0.046 af

Subcatchment198: Subcatchment19S Runoff Area=23,588 sf 18.01% Impervious Runoff Depth>1.98"
Flow Length=137" Tc=16.7 min CN=64 Runoff=0.87 cfs 0.089 af

Reach 1R: Swale Avg. Flow Depth=0.76' Max Vel=0.73 fps Inflow=1.32 cfs 0.117 af
n=0.150 L=140.0' S=0.0214'/" Capacity=2.65 cfs Outflow=1.25cfs 0.117 af

Reach AP1: Wooded Depression Inflow=0.87 cfs 0.089 af
Outflow=0.87 cfs 0.089 af

Reach AP2: Shoulder of Road Inflow=1.25 cfs 0.117 af
Outflow=1.25 cfs 0.117 af

Reach AP3: Detention Pond inflow=0.53 cfs 0.039 af
Outflow=0.53 cfs 0.039 af

Reach AP4: Rear of Site Inflow=0.40 cfs 0.037 af
Outflow=0.40 cfs 0.037 af

Reach AP5: Across Street Inflow=1.05 cfs 0.206 af
Outflow=1.05 cfs 0.206 af

Pond 1P: Bioretention #1 Peak Elev=35.60' Storage=155 ¢f Inflow=0.75 cfs 0.056 af
Primary=0.73 cfs 0.054 af Secondary=0.00 cfs 0.000 af Outflow=0.73 cfs 0.054 af

Pond 2P: Bioretention #2 Peak Elev=36.19" Storage=303 cf Inflow=1.17 cfs 0.089 af
Primary=1.03 cfs 0.087 af Secondary=0.00 cfs 0.000 af Outflow=1.03 cfs 0.087 af

Pond 3P: Catch Basin #1 Peak Elev=35.87"' Inflow=1.50cfs 0.132 af
15.0" Round Culvert n=0.013 L=47.0" S=0.0053 """ Outflow=1.50 cfs 0.132 af

Pond 4P: Catch Basin #2 Peak Elev=35.75' Inflow=2.93 cfs 0.254 af
15.0" Round Culvert n=0.013 L=36.0"' S=0.0056"/' Outflow=2.93 cfs 0.254 af

Pond 5P: Concrete Galley 8x14 INFILTRATIONPeak Elev=35.72' Storage=0.094 af Inflow=2.93 cfs 0.254 af
Discarded=0.67 cfs 0.251 af Primary=0.00 cfs 0.000 af Outflow=0.68 cfs 0.251 af

Pond 6P: Drain Manhole #1 Peak Elev=34.96" Inflow=1.76 cfs 0.141 af
12.0" Round Culvert n=0.013 L=48.0' S=0.0056"'/" OQutflow=1.76 cfs 0.141 af

Pond 7P: Drain Manhole #2 Peak Elev=34.71"' Inflow=0.00 cfs 0.000 af
12.0" Round Culvert n=0.013 L=40.0' S=0.0050'"" Outflow=0.00 cfs 0.000 af

Pond 8P: Concrete Galley 8x14 STORAGE Peak Elev=34.73' Storage=0.041 af Inflow=1.76 cfs 0.141 af
Primary=0.50 cfs 0.140 af Secondary=0.00 cfs 0.000 af Outflow=0.50 cfs 0.140 af

Pond 9P: Drain Manhole #3 Peak Elev=32.03"' Inflow=0.50 cfs 0.140 af
12.0" Round Culvert n=0.013 L=85.0' S=0.0059 /" Outflow=0.50 cfs 0.140 af
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Pond 10P: Drain Manhole #4 Peak Elev=31.53" Inflow=0.50 cfs 0.140 af

12.0" Round Culvert n=0.013 L=40.0' $=0.0050 "/ Outflow=0.50 cfs 0.140 af

Pond 11P: Yard Drain #1 Peak Elev=36.14' Inflow=0.25 cfs 0.018 af
8.0" Round Culvert n=0.013 L=40.0' $=0.0055"" Outflow=0.25 cfs 0.018 af

Pond 12P: Yard Drain #2 Peak Elev=39.04' Storage=2 cf Inflow=0.12 cfs 0.011 af
Primary=0.12 ¢fs 0.011 af Secondary=0.00 cfs 0.000 af Outflow=0.12 cfs 0.011 af

Pond 13P: Yard Drain #3 Peak Elev=35.76' Inflow=1.76 cfs 0.155 af
15.0" Round Culvert n=0.013 L=48.0' $=0.0052 '/ Outflow=1.76 cfs 0.155 af

Pond 14P: Yard Drain #4 Peak Elev=36.72' Inflow=0.13 cfs 0.010 af
8.0" Round Culvert n=0.013 L=40.0' $S=0.0100"/" Outflow=0.13 cfs 0.010 af

Pond 15P: Subsurface Stone Infiltration Peak Elev=30.07' Storage=0.004 af Inflow=0.11 cfs 0.009 af
Discarded=0.02 cfs 0.009 af Primary=0.00 cfs 0.000 af Outflow=0.02 cfs 0.009 af

Pond 16P: Subsurface Stone Infiltration Peak Elev=32.81' Storage=0.003 af Inflow=0.10 cfs 0.008 af
Discarded=0.03 cfs 0.008 af Primary=0.00 cfs 0.000 af Outflow=0.03 cfs 0.008 af

Pond 17P: Deep Sump CB #4 Peak Elev=30.09' Inflow=0.70 cfs 0.059 af
12.0" Round Culvert n=0.013 L=67.0' $=0.0060 '/ Outflow=0.70 cfs 0.059 af

Pond 18P: Deep Sump CB #5 Peak Elev=29.64' Inflow=0.35 cfs 0.029 af
12.0" Round Culvert n=0.013 L=3.0' $=0.0167 /' Outflow=0.35 cfs 0.029 af

Pond 19P: Deep Sump CB #3 Peak Elev=30.31' Inflow=0.55 cfs 0.046 af
12.0" Round Culvert n=0.013 L=40.0' $=0.0050 '/ Outflow=0.55 cfs 0.046 af

Pond 20P: Contech Jellyfish Peak Elev=29.53" Inflow=1.05 cfs 0.206 af
15.0" Round Culvert n=0.013 L=42.0' S=0.0060 /' Outflow=1.05 cfs 0.206 af

Pond 21P: Wetland Ponding Area Peak Elev=30.65' Storage=4,209 cf Inflow=1.19 cfs 0.200 af
Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af Tertiary=0.44 cfs 0.119 af Outflow=0.44 cfs 0.119 af

Total Runoff Area = 2.921 ac Runoff Volume = 0.846 af Average Runoff Depth = 3.48"
53.89% Pervious = 1.574 ac  46.11% Impervious = 1.347 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 0.80cfs@ 12.10 hrs, Volume= 0.060 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

586 98 Paved roads w/curbs & sewers, HSG B
1,864 55 Woods, Good, HSG B
3,396 61 >75% Grass cover, Good, HSG B

611 80 >75% Grass cover, Good, HSG D

541 77 Woods, Good, HSG D
3,408 55 Woods, Good, HSG B
1,564 61 >75% Grass cover, Good, HSG B
1,600 98 Roofs, HSG B

368 98 Roofs, HSG D

13,938 67 Weighted Average

11,384 81.68% Pervious Area
2,554 18.32% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (frft)  (ft/sec) (cfs)
5.1 32 0.0625 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.70"
1.5 16 0.3300 0.18 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.70"

6.6 48 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 1.32cfs @ 12.16 hrs, Volume= 0.117 af, Depth> 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 Yr 24 Hr(+15%) Rainfali=5.61"

Area (sf) CN  Description
4,812 80 >75% Grass cover, Good, HSG D
319 98 Paved roads w/curbs & sewers, HSG D
2,823 98 Roofs, HSG D
* 186 98 Ledge Qutcrop, HSG D
3,901 80 >75% Grass cover, Good, HSG D
2,732 98 Roofs, HSG D
14,773 87 Weighted Average
8,713 58.98% Pervious Area
6,060 41.02% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
22 38 0.1000 0.29 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.7 17 0.3300 0.39 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
9.1 71 0.0100 0.13 Sheet Flow,

Grass: Short n=0.150 P2=3.70"

12.0 126 Total
Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 0.53cfs @ 12.10 hrs, Volume= 0.039 af, Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
6,481 61 >75% Grass cover, Good, HSG B
143 55 Woods, Good, HSG B
1,812 98 Roofs, HSG B
8,436 69 Weighted Average

6,624 78.52% Pervious Area
1,812 21.48% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Subcatchment 45

Runoff = 040cfs @ 12.18 hrs, Volume= 0.037 af, Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
* 2,343 98 Ledge Outcrop, HSG D
73 77 Woods, Good, HSG D
917 55 Woods, Good, HSG B
1,386 61 >75% Grass cover, Good, HSG B
710 98 Roofs, HSG B
5,429 81 Weighted Average
2,376 43.76% Pervious Area
3,053 56.24% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
0.2 38 0.2100 3.12 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"
0.8 7 0.2860 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
12.2 42 0.0120 0.06 Sheet Flow,
Woods: Light underbrush _n= 0.400 P2=3.70"
13.2 87 Total

Summary for Subcatchment 5S: Subcatchment 5S

Runoff = 0.75cfs @ 12.09 hrs, Volume= 0.056 af, Depth> 4.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

1,824 61 >75% Grass cover, Good, HSG B
14 98 Paved parking, HSG D

3,268 98 Paved parking, HSG B

1,840 98 Roofs, HSG B

6,946 88 Weighted Average

1,824 26.26% Pervious Area

5,122 73.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft'ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 117 cfs @ 12.09 hrs, Volume= 0.089 af, Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
687 61 >75% Grass cover, Good, HSG B
1,334 98 Paved parking, HSG B
2,813 98 Paved parking, HSG D
3,196 80 >75% Grass cover, Good, HSG D
2,382 98 Roofs, HSGD
10,412 90 Weighted Average
3,883 37.29% Pervious Area
6,529 62.71% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1.7 20 0.0500 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.7 40 0.0100 0.93 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.70"
2.4 60 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 7S: Subcatchment 7S

Runoff = 1.15cfs @ 12.09 hrs, Volume= 0.089 af, Depth> 4.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
1,935 98 Roofs, HSG B
2,857 98 Paved parking, HSG B
1,047 61 >75% Grass cover, Good, HSG B
857 98 Roofs, HSG D
2,481 98 Paved parking, HSG D
572 80 >75% Grass cover, Good, HSG D

9,749 93 Weighted Average

1,619 16.61% Pervious Area
8,130 83.39% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.6 40 0.0175 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
1.0 60 0.0100 1.01 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"
0.3 35 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps
59 135 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 8S: Subcatchment 85

Runoff = 1.28cfs @ 12.15 hrs, Volume= 0.113 af, Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"



21047-PROPOSED

Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Prepared by Jones and Beach Engineers, Inc.

Printed 5/10/2022

HydroCAD® 10.10-4a s/n 10589 © 2020 HydroCAD Software Solutions LLC Page 14
Area (sf) CN Description
1,788 61 >75% Grass cover, Good, HSG B
4,412 98 Paved parking, HSG B
1,219 98 Roofs, HSG B
2,194 80 >75% Grass cover, Good, HSG D
* 1,608 98 Ledge Outcrop, HSG D
39 98 Paved parking, HSG D
2,016 98 Roofs, HSG D
13,276 90 Weighted Average
3,982 29.99% Pervious Area
9,294 70.01% Impervious Area
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.3 40 0.0400 0.20 Sheet Flow,

Grass: Short n=0.150 P2=3.70"
25 20 0.0200 0.13 Sheet Flow,

Grass: Short n=0.150 P2= 3.70"
5.4 26 0.0050 0.08 Sheet Flow,

Grass: Short n=0.150 P2=3.70"

11.2 86 Total
Summary for Subcatchment 9S: Subcatchment 15S

Runoff = 0.25cfs @ 12.11 hrs, Volume= 0.018 af, Depth> 3.14"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type 1l 24-hr 10 Yr 24 Hr(+15%) Rainfali=5.61"

Area (sf) CN Description
1,238 61 >75% Grass cover, Good, HSG B
1,015 80 >75% Grass cover, Good, HSG D
72 98 Roofs, HSG B
747 98 Roofs, HSG D
3,072 77 Weighted Average
2,253 73.34% Pervious Area
819 26.66% Impervious Area
Tc Length Slope Velocity Capacity Description

(min)  (feet) (f/ft) (ft/sec) (cfs)
7.2 67 0.0160 0.15

Sheet Flow,
Grass: Short n=0.150 P2= 3.70"

Summary for Subcatchment 10S: Subcatchment 16S

Runoff = 0.12cfs @ 12.19 hrs, Volume= 0.011 af, Depth> 1.82"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"
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Area (sf) CN Description
2,918 61 >75% Grass cover, Good, HSG B
237 80 >75% Grass cover, Good, HSG D
3,155 62 Weighted Average
3,155 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

12.7 83 0.0060 0.11 Sheet Flow,
Grass: Short n=0.150 P2=3.70"

Summary for Subcatchment 11S: Yard Drain #3

Runoff = 0.16cfs @ 12.11 hrs, Volume= 0.012 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
2,421 61 >75% Grass cover, Good, HSG B
460 98 Roofs, HSG B
2,881 67 Weighted Average

2,421 84.03% Pervious Area
460 16.97% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.8 60 0.0150 0.15 Sheet Flow,

Grass: Short n=0.150 P2=3.70"
Summary for Subcatchment 12S: Subcatchment 18S

Runoff = 0.13cfs @ 12.09 hrs, Volume= 0.010 af, Depth> 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN  Description

94 61 >75% Grass cover, Good, HSG B

904 80 >75% Grass cover, Good, HSG D
11 98 Roofs, HSG B

332 98 Roofs, HSGD

1,341 83 Weighted Average
998 74.42% Pervious Area
343 25.58% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.2 37 0.0190 0.15 Sheet Flow,
Grass: Short _n=0.150 P2=3.70"

42 37 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 13S: Back of Units 1 and 2

Runoff = 011 cfs@ 12.09 hrs, Volume= 0.009 af, Depth> 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
918 98 Roofs, HSG B
918 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 14S: Back of Unit 3

Runoff = 0.04 cfs@ 12.09 hrs, Volume= 0.003 af, Depth> 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfali=5.61"

Area (sf) CN Description
310 98 Roofs, HSG D

310 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 158: East Side of Unit 4

Runoff = 0.06cfs @ 12.09 hrs, Volume= 0.005 af, Depth> 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
500 98 Roofs, HSG B
2 98 Roofs, HSG D

502 98 Weighted Average
502 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 16S: Subcatchment 16S

Runoff = 0.15cfs @ 12.09 hrs, Volume= 0.013 af, Depth> 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
1,247 98 Paved roads w/curbs & sewers, HSG B

1,247 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 17S: Subcatchment 178

Runoff = 0.35cfs @ 12.09 hrs, Volume= 0.029 af, Depth> 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

2,230 98 Paved parking, HSG B
576 98 Paved parking, HSG D

2,806 98 Weighted Average

2,806 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 18S: Subcatchment 18S

Runoff = 0.55cfs@ 12.09 hrs, Volume= 0.046 af, Depth> 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN  Description
4475 98 Paved parking, HSG B
4,475 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 19S: Subcatchment 19S

Runoff = 0.87cfs @ 12.25 hrs, Volume= 0.089 af, Depth> 1.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
4147 98 Paved parking, HSG B
4,462 61 >75% Grass cover, Good, HSG B
102 98 Roofs, HSG B

14, 877 55 Woods, Good, HSG B

23,588 64 Weighted Average

19,339 81.99% Pervious Area
4,249 18.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (ft/sec) (cfs)

16.0 100 0.0350 0.10 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
0.7 37 0.0300 0.87 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

16.7 137 Total

Summary for Reach 1R: Swale

Inflow Area = 0.339 ac, 41.02% Impervious, Inflow Depth > 4.14" for 10 Yr 24 Hr(+15%) event
Inflow = 1.32cfs @ 12.16 hrs, Volume= 0.117 af
Outflow = 125cfs @ 12.21 hrs, Volume= 0.117 af, Atten= 5%, Lag= 2.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Max. Velocity= 0.73 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 0.30 fps, Avg. Travel Time= 7.7 min

Peak Storage= 240 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.76' , Surface Width= 4.53'
Bank-Full Depth= 1.00' Flow Area= 3.0 sf, Capacity= 2.65 cfs

0.00' x 1.00' deep channel, n=0.150 Sheet flow over Short Grass
Side Slope Z-value= 3.0/ Top Width= 6.00'

Length= 140.0' Slope= 0.0214 '/

Inlet Invert= 40.00', Qutlet Invert= 37.00'
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Summary for Reach AP1: Wooded Depression

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.542 ac, 18.01% Impervious, Inflow Depth > 1.98" for 10 Yr 24 Hr(+15%) event
Inflow = 0.87 cfs @ 12.25 hrs, Volume= 0.089 af
Qutflow = 0.87cfs @ 12.25 hrs, Volume= 0.089 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Summary for Reach AP2: Shoulder of Road

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.339 ac, 41.02% Impervious, Inflow Depth > 4.13" for 10 Yr 24 Hr(+15%) event
Inflow = 1.25cfs @ 12.21 hrs, Volume= 0.117 af
Outflow = 1.25cfs @ 12.21 hrs, Volume= 0.117 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Reach AP3: Detention Pond

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.720 ac, 49.10% Impervious, Inflow Depth > 0.27" for 10 Yr 24 Hr(+15%) event
Inflow = 0.53cfs @ 12.10 hrs, Volume= 0.039 af
Outflow = 0.53cfs @ 12.10 hrs, Volume= 0.039 af, Atten=0%, Lag=0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Summary for Reach AP4: Rear of Site

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.125 ac, 56.24% Impervious, Inflow Depth > 3.52" for 10 Yr 24 Hr(+15%) event
Inflow = 0.40cfs @ 12.18 hrs, Volume= 0.037 af
Outflow = 0.40cfs @ 12.18 hrs, Volume= 0.037 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
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Summary for Reach AP5: Across Street

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.196 ac,100.00% Impervious, Inflow Depth > 12.64" for 10 Yr 24 Hr(+15%) event
Inflow = 1.05cfs @ 12.09 hrs, Volume= 0.206 af
Outflow = 1.05cfs @ 12.09 hrs, Volume= 0.206 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3

Summary for Pond 1P: Bioretention #1

Inflow Area = 0.159 ac, 73.74% Impervious, Inflow Depth > 4.25" for 10 Yr 24 Hr(+15%) event
Inflow = 0.75cfs @ 12.09 hrs, Volume= 0.056 af

Qutflow = 0.73cfs @ 12.11 hrs, Volume= 0.054 af, Atten= 3%, Lag=1.1 min
Primary = 0.73cts @ 12.11 hrs, Volume= 0.054 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 35.60' @ 12.11 hrs Surf.Area= 315 sf Storage= 155 cf

Plug-Flow detention time= 39.0 min calculated for 0.054 af (96% of inflow)
Center-of-Mass det. time= 15.9 min ( 809.2 - 793.3 )

Volume Invert Avail.Storage  Storage Description
#1 33.99' 694 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
33.99 315 0.0 0 0
34.00 315 400 1 1
34.99 315 400 125 126
35.00 315 15.0 0 126
36.49 315 150 70 197
36.50 315 100.0 3 200
37.00 484 100.0 200 400
37.50 668 100.0 288 688
37.51 668 100.0 7 694
Device Routing Invert Outlet Devices
#1  Primary 34.58' 8.0" Round Culvert

L=40.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 34.58' / 34.40" S=0.0045'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 34.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 1 37.30' 18.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Secondary 37.50" 31.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2.72 2.73 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=0.72 cfs @ 12.11 hrs HW=35.58' TW=34.94' (Dynamic Tailwater)
=Culvert (Passes 0.72 cfs of 1.00 cfs potential flow)
1:2=0rificelGrate (Orifice Controls 0.72 cfs @ 3.68 fps)
3=0rifice/Grate ( Controls 0.00 cfs)

gecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.99' TW=28.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Bioretention #2

Inflow Area = 0.239 ac, 62.71% Iimpervious, Inflow Depth > 4.46" for 10 Yr 24 Hr(+15%) event
Inflow = 117 cfs @ 12.09 hrs, Volume= 0.089 af

Qutflow = 1.03cfs @ 12.13 hrs, Volume= 0.087 af, Atten= 12%, Lag= 2.7 min
Primary = 1.03cfs @ 12.13 hrs, Volume= 0.087 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 36.19' @ 12.13 hrs Surf.Area= 600 sf Storage= 303 cf

Plug-Flow detention time= 24.2 min calculated for 0.087 af (98% of inflow)
Center-of-Mass det. time= 12.3 min ( 798.7 - 786.4 )

Volume invert Avail.Storage _Storage Description
#1 34.49' 1,249 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
34.49 600 0.0 0 0
34.50 600 40.0 2 2
35.49 600 40.0 238 240
35.50 600 15.0 1 241
36.99 600 15.0 134 375
37.00 600 100.0 6 381
38.00 1,113 100.0 857 1,237
38.01 1,113 100.0 11 1,249
Device Routing Invert OQutlet Devices
#1  Primary 34.58' 8.0" Round Culvert

L= 33.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 34.58' / 34.40' S=0.0055'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 34.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 1 37.70' 18.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#4  Secondary 38.00' 13.0'long x 4.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.38 2.54 2.69 2.68 2.67 2.67 2.65 2.66 2.66
2.68 2,72 2.73 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=1.02 cfs @ 12.13 hrs HW=36.15" TW=34.94' (Dynamic Tailwater)
T _1=Culvert (Passes 1.02 cfs of 1.46 cfs potential flow)
1:2=OrificelGrate (Orifice Controls 1.02 cfs @ 5.17 fps)
3=0rifice/Grate { Controls 0.00 cfs)

&ondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=34.49' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir( Controls 0.00 cfs)

Summary for Pond 3P: Catch Basin #1

Inflow Area = 0.375 ac, 61.86% Impervious, Inflow Depth > 4.21" for 10 Yr 24 Hr(+15%) event
Inflow = 1.50cfs @ 12.15 hrs, Volume= 0.132 af

Qutflow = 180cfs @ 12.15 hrs, Volume= 0.132 af, Atten=0%, Lag= 0.0 min
Primary = 1.50cfs @ 12.15 hrs, Volume= 0.132 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=35.87' @ 12.13 hrs
Flood Elev= 38.50'

Device Routing Invert Outlet Devices
#1  Primary 35.00" 15.0" Round Culvert
L=47.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 35.00' / 34.75' S=0.0053 "/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=1.49 cfs @ 12.15 hrs HW=35.86' TW=35.61' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.49 cfs @ 2.33 fps)

Summary for Pond 4P: Catch Basin #2

Inflow Area = 0.768 ac, 56.90% Impervious, Inflow Depth > 3.97" for 10 Yr 24 Hr(+15%) event
Inflow = 293cfs@ 12.11 hrs, Volume= 0.254 af

Outflow = 293cfs @ 12.11 hrs, Volume= 0.254 af, Atten= 0%, Lag=0.0 min
Primary = 293cfs @ 12.11 hrs, Volume= 0.254 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 35.75' @ 12.55 hrs
Flood Elev= 38.80'

Device Routing _ Invert Qutlet Devices
#1  Primary 34.30" 15.0" Round Culvert
L=36.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 34.30' / 34.10' S=0.0056 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=2.88 cfs @ 12.11 hrs HW=35.38' TW=34.39' (Dynamic Tailwater)
1=Culvert (Barrel Controls 2.88 cfs @ 3.42 fps)
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Summary for Pond 5P: Concrete Galley 8x14 INFILTRATION

Inflow Area = 0.768 ac, 56.90% Impervious, Inflow Depth > 3.97" for 10 Yr 24 Hr(+15%) event
Inflow = 293cfs @ 12.11 hrs, Volume= 0.254 af

Outflow = 068 cfs @ 12.57 hrs, Volume= 0.251 af, Atten=77%, Lag=27.6 min
Discarded = 067 cfs @ 12.57 hrs, Volume= 0.251 af

Primary = 0.00cfs @ 12.57 hrs, Volume= 0.000 af

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 35.72' @ 12.57 hrs Surf.Area= 0.071 ac Storage= 0.094 af

Plug-Flow detention time= 79.0 min calculated for 0.251 af (99% of inflow)
Center-of-Mass det. time= 71.3 min ( 865.5 - 794.2 )

Volume Invert _ Avail.Storage _Storage Description
#1A 33.90' 0.000 af 24.00'W x 42.00'L x 3.67'H Field A
0.085 af Overall - 0.085 af Embedded = 0.000 af x 40.0% Voids
#2A 33.90 0.062 af Shea Leaching Chamber 8x14x3.7 x 9 Inside #1

Inside= 84.0"W x 36.0"H => 23.08 sf x 13.00'L = 300.0 cf
Outside= 96.0"W x 44.0"H => 29.36 sf x 14.00'L = 411.0 cf
9 Chambers in 3 Rows

#3 30.90' 0.035 af 28.00'W x 46.00'L x 3.00'H Prismatoid
0.089 af Overall x 40.0% Voids
#H4, 30.90° 0.007 af 8.00'W x 32.00'L x 3.00'H Prismatoid
0.018 af Overall x 40.0% Voids
#5 33.90' 0.010 af 2.00'W x 148.00'L x 3.67'H Prismatoid
0.025 af Overall x 40.0% Voids
#6B 33.90' 0.000 af 8.00'W x 28.00'L x 3.67'H Field B
0.019 af Overall - 0.019 af Embedded = 0.000 af x 40.0% Voids
#7B 33.90 0.014 af Shea Leaching Chamber 8x14x3.7 x 2 Inside #6

Inside= 84.0"W x 36.0"H => 23.08 sf x 13.00'L = 300.0 cf
Outside= 96.0"W x 44.0"H => 29.36 sf x 14.00'L = 411.0 cf

0.128 af Total Available Storage

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

Device _Routing Invert Outlet Devices
#1  Discarded 30.90' 0.300 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 30.82' Phase-In= 0.01'
#2  Primary 35.70' 12.0" Round Culvert

L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 35.70'/ 34.30' S=0.0233 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#3  Primary 37.56' 160.0' long x 1.0’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32
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iscarded OutFlow Max=0.67 cfs @ 12.57 hrs HW=35.72' (Free Discharge)
1=Exfiltration ( Controls 0.67 cfs)

Primary OutFlow Max=0.00 cfs @ 12.57 hrs HW=35.72' TW=34.69' (Dynamic Tailwater)

2=Culvert (Inlet Controls 0.00 cfs @ 0.39 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6P: Drain Manhole #1

Inflow Area = 0.398 ac, 67.12% Impervious, Inflow Depth > 4.25" for 10 Yr 24 Hr(+15%) event
Inflow = 1.76cfs @ 12.12 hrs, Volume= 0.141 af

Outflow = 1.76cfs @ 12.12 hrs, Volume= 0.141 af, Atten= 0%, Lag= 0.0 min
Primary = 176 cfs @ 12.12 hrs, Volume= 0.141 af

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=34.96' @ 12.12 hrs
Flood Elev= 38.90'

Device Routing Invert Qutlet Devices
#1  Primary 34.07" 12.0" Round Culvert
L=48.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 34.07'/ 33.80' S=0.0056 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.71 cfs @ 12.12 hrs HW=34.94' TW=33.93' (Dynamic Tailwater)
1=Culvert (Barrel Controls 1.71 cfs @ 3.16 fps)

Summary for Pond 7P: Drain Manhole #2

Inflow Area = 0.768 ac, 56.90% Impervious, Inflow Depth= 0.00" for 10 Yr 24 Hr(+15%) event
Inflow = 0.00cfs @ 12.57 hrs, Volume= 0.000 af

Outflow = 0.00cfs @ 12.57 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
Primary = 0.00 cfs @ 12.57 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev=34.71' @ 12.54 hrs
Flood Elev= 39.20'

Device Routing Invert OQutlet Devices
#1  Primary 34.20' 12.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 34.20'/ 34.00' 8= 0.0050'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.00 cfs @ 12.57 hrs HW=34.69' TW=34.71" (Dynamic Tailwater)
1=Culvert ( Controls 0.00 cfs)
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Summary for Pond 8P: Concrete Galley 8x14 STORAGE ONLY

[92] Warning: Device #4 is above defined storage
[80] Warning: Exceeded Pond 7P by 0.41' @ 12.70 hrs (0.46 cfs 0.010 af)

Inflow Area = 1.167 ac, 60.39% Impervious, Inflow Depth > 1.45" for 10 Yr 24 Hr(+15%) event
Inflow = 1.76 cfs @ 12.12 hrs, Volume= 0.141 af

Qutflow = 0.50cfs @ 12.50 hrs, Volume= 0.140 af, Atten=72%, Lag= 22.8 min
Primary = 050 cfs @ 12.50 hrs, Volume= 0.140 af

Secondary = 000cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 34.73' @ 12.50 hrs Surf.Area= 0.055 ac Storage= 0.041 af

Plug-Flow detention time= 38.0 min calculated for 0.140 af (99% of inflow)
Center-of-Mass det. time= 32.6 min ( 835.3 - 802.8 )

Volume Invert Avail.Storage Storage Description
#1A 33.30' 0.000 af 16.00'W x 56.00'L x 3.67'H Field A
0.075 af Overall - 0.075 af Embedded = 0.000 af x 40.0% Voids
#2A 33.30’ 0.055 af Shea Leaching Chamber 8x14x3.7 x 8 Inside #1

Inside= 84.0"W x 36.0"H => 23.08 sf x 13.00'L = 300.0 cf
Outside= 96.0"W x 44.0"H => 29.36 sf x 14.00'L = 411.0 cf
8 Chambers in 2 Rows

#3 32.30' 0.011 af 20.00'W x 60.00'L x 1.00'H Prismatoid
0.028 af Overall x 40.0% Voids
#4 33.30' 0.010 af 2.00'W x 144.00'L x 3.67'H Prismatoid

0.024 af Overall x 40.0% Voids
0.076 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert OQutlet Devices

#1  Primary 32.30' 4.0" Round Culvert
L= 3.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 32.30' / 32.27' S=0.0100"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.09 sf

#2 Device 1 32.30' 4.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

#3  Primary 34.70' 8.0" Round Culvert
L=3.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 34.70' / 34.67' S=0.0100'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#4  Secondary 39.80' 160.0' long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32
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Primary OutFlow Max=0.50 cfs @ 12.50 hrs HW=34.73' TW=32.03' (Dynamic Tailwater)
=Culvert (Inlet Controls 0.50 cfs @ 5.72 fps)
2=0Orifice/Grate (Passes 0.50 cfs of 0.63 cfs potential flow)
3=Culvert (Barrel Controls 0.00 cfs @ 0.60 fps)

gecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=32.30' TW=31.60' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 9P: Drain Manhole #3

Inflow Area = 1.167 ac, 60.39% Impervious, Inflow Depth > 1.44" for 10 Yr 24 Hr(+15%) event
Inflow = 050cfs @ 12.50 hrs, Volume= 0.140 af

Outflow = 0.50 cfs @ 12.50 hrs, Volume= 0.140 af, Atten=0%, Lag= 0.0 min
Primary = 0.50cfs @ 12.50 hrs, Volume= 0.140 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 32.03' @ 12.50 hrs
Flood Elev= 39.90'

Device Routing Invert Outlet Devices
#1  Primary 31.60' 12.0" Round Culvert
L=85.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 31.60'/ 31.10' S=0.0059 '/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.50 cfs @ 12.50 hrs HW=32.03' TW=31.53' (Dynamic Tailwater)
1=Culvert (Outlet Controls 0.50 cfs @ 2.30 fps)

Summary for Pond 10P: Drain Manhole #4

Inflow Area = 1.167 ac, 60.39% Impervious, Inflow Depth > 1.44" for 10 Yr 24 Hr(+15%) event
Inflow = 0.50 cfs @ 12.50 hrs, Volume= 0.140 af

Outflow = 0.50 cfs @ 12.50 hrs, Volume= 0.140 af, Atten= 0%, Lag= 0.0 min
Primary = 0.50cfs @ 12.50 hrs, Volume= 0.140 af

Routing by Dyn-Stor-Ind method, Time Span=0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.53' @ 12.50 hrs
Flood Elev= 36.00'

Device Routing Invert Outlet Devices
#1  Primary 31.10' 12.0" Round Culvert
L=40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 31.10'/ 30.90' S=0.0050'" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.50 cfs @ 12.50 hrs HW=31.53' TW=30.20' (Dynamic Tailwater)
1=Culvert (Barrel Controls 0.50 cfs @ 2.28 fps)



21047-PROPOSED Type Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Prepared by Jones and Beach Engineers, Inc. Printed 5/10/2022
HydroCAD® 10.10-4a s/n 10589 © 2020 HydroCAD Software Solutions LLC Page 27

Summary for Pond 11P: Yard Drain #1

Inflow Area = 0.071 ac, 26.66% Impervious, Inflow Depth > 3.14" for 10 Yr 24 Hr(+15%) event
Inflow = 0.25cfs @ 12.11 hrs, Volume= 0.018 af

Qutflow = 0.25cfs @ 12.11 hrs, Volume= 0.018 af, Atten= 0%, Lag= 0.0 min
Primary = 0.25cfs @ 12.11 hrs, Volume= 0.018 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev=36.14' @ 12.12 hrs
Flood Elev= 39.00'

Device Routing Invert Outlet Devices
#1  Primary 35.80' 8.0" Round Culvert
L= 40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 35.80' / 35.58' S=0.0055""" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

Primary OutFlow Max=0.24 cfs @ 12.11 hrs HW=36.13' TW=35.85' (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 0.24 cfs @ 1.98 fps)

Summary for Pond 12P: Yard Drain #2

Inflow Area = 0.072 ac, 0.00% Impervious, Inflow Depth > 1.82" for 10 Yr 24 Hr(+15%) event
Inflow = 0.12cfs @ 12.19 hrs, Volume= 0.011 af

Outflow = 0.12cfs @ 12.20 hrs, Volume= 0.011 af, Atten= 0%, Lag= 0.4 min
Primary = 0.12cfs @ 12.20 hrs, Volume= 0.011 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 39.04' @ 12.20 hrs SurfArea= 107 sf Storage= 2 cf

Plug-Flow detention time= 0.2 min calculated for 0.011 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 866.4 - 866.2 )

Volume Invert Avail.Storage _Storage Description
#1 39.00' 1,358 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
39.00 5 0 0
40.01 2,685 1,358 1,358
Device Routing Invert Outlet Devices
#1 Primary 36.00' 8.0" Round Culvert

L=50.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 36.00' / 35.33' S=0.0134'/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#2 Device 1 39.00' 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Secondary 40.00' 100.0" long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
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2.50 3.00 3.50

Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32

Primary OutFlow Max=0.12 cfs @ 12.20 hrs HW=39.04' TW=35.55" (Dynamic Tailwater)
T _1=Culvert (Passes 0.12 cfs of 2.18 cfs potential flow)
2=0rifice/Grate (Weir Controls 0.12 cfs @ 0.64 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=39.00' TW=34.30' (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 13P: Yard Drain #3

Inflow Area = 0.514 ac, 47.23% Impervious, Inflow Depth > 3.62" for 10 Yr 24 Hr(+15%) event
Inflow = 1.76 cfs @ 12.14 hrs, Volume= 0.155 af

Qutflow = 176 cfs @ 12.14 hrs, Volume= 0.155 af, Atten= 0%, Lag= 0.0 min
Primary = 176 cfs @ 12.14 hrs, Volume= 0.155 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs / 3
Peak Elev= 35.76' @ 12.53 hrs
Flood Elev= 38.50'

Device Routing Invert Outlet Devices
#1  Primary 34.65" 15.0" Round Culvert
L=48.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 34.65' / 34.40' S=0.0052'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

Primary OutFlow Max=1.74 cfs @ 12.14 hrs HW=35.61' TW=35.36"' (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.74 cfs @ 2.38 fps)

Summary for Pond 14P: Yard Drain #4

Inflow Area = 0.031 ac, 25.58% Impervious, Inflow Depth > 3.73" for 10 Yr 24 Hr(+15%) event
Inflow = 013cfs @ 12.09 hrs, Volume= 0.010 af

Outflow = 0.13cfs @ 12.09 hrs, Volume= 0.010 af, Atten= 0