ONES&BEACH

ENGINEERS INC.

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

August 23, 2021

Portsmouth Planning Board

Attn: Dexter Legg

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

RE:

Site Plan Application

1169 & 1171 Sagamore Avenue, Portsmouth, NH
Tax Map 224, Lots 14 & 15

JBE Project No. 21047

Dear Mr. Legg,

Jones & Beach Engineers, Inc., respectfully submits a Site Plan Application on behalf of the
applicant, The Sagamore Group, LLC. The intent of this application is to remove existing
structures as shown on Sheet C1 and construct a 10-unit condominium complex. The units are 2

duplex

style homes with 6 single-family homes. All units will have a 2-car garage with space for

2 cars in the driveways. The private driveway is proposed as one-way traffic and will be 20°
wide. This site will be served by underground electric, municipal water & sewer. Gas will be
from on-site propane tanks.

The following items are provided in support of this Application:

XNk W=

Completed Site Plan Application (submitted online).
Site Plan Application Checklist.

Letters of Authorization.

Test Pits.

Current Deeds.

Abutters List and Three (3) Mailing Labels Each.
Tax Map.

Architectural Plans.

Two (2) Full Size Plan Sets Folded.

. One (1) Half Size Plan Set Folded.
. Six (6) Drainage Analysis Reports.
. One (1) Traffic Impact Statement.
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If you have any questions or need any additional information, please feel free to contact our

office. Thank you very much for your time.

truly yours,
S & BEACH ENGINEERS, INC.

Josgph A. Coroniti |
Vich President

cc: Michael Garrepy, (via email)
Mick Khavari (via email)
Michael Fecteau (via email)

Tim Phoenix, Hoefle, Phoenix & Gormley & Roberts (via email)

JONES&BEACH

ENGINEERS INC.
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City of Portsmouth, New Hampshire

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. 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. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of
all site plan review requirements. Please refer to the Site Plan review regulations 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 requests must be submitted
in writing with appropriate justification.

Name of Owner/Applicant: __The Sagamore Group, LLC Date Submitted: __08/23/2021

Phone Number: _603-944-7530 E-mail: __mgarrepy@gmail.com

Site Address: _1169 & 1171 Sagamore Ave Map: _224_lot: _14 & 15__

Zoning District: _Mixed Residential / Office Lot area: _79,292 sq. ft.

Application Requirements

Required Items for Submittal Item Location Waiver
(e.g. Page or Requested
Plan Sheet/Note #)
Fully executed and signed Application form. N/A
(2.5.2.3)

All application documents, plans, supporting documentation and N/A
other materials provided in digital Portable Document Format (PDF).
(2.5.2.8)

Site Plan Review Application Required Information

Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)
Statement that lists and describes “green” building components and PENDING

systems.
(2.5.3.1A)
Gross floor area and dimensions of all buildings and statement of ENCLOSED
uses and floor area for each floor.
(2.5.3.1B)
Tax map and lot number, and current zoning of all parcels under Site Cl1&C2
Plan Review.
(2.5.3.1C)
Owner’s name, address, telephone number, and signature. Name, APPLICATION
address, and telephone number of applicant if different from owner.
(2.5.3.1D)
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Site Plan Review Application Required Information

Required Items for Submittal

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

Waiver
Requested

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.

(2.5.3.1E)

C1&C2

N/A

Names, addresses and telephone numbers of all professionals
involved in the site plan design.
(2.5.3.1F)

COVER SHEET

List of reference plans.
(2.5.3.1G)

Cl1&C2

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

COVER SHEET

Site Plan Specifications

Required Items for Submittal

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

Waiver
Requested

Full size plans shall not be larger than 22 inches by 34 inches with
match lines as required, unless approved by the Planning Director.
Submittals shall be a minimum of 11 inches by 17 inches as specified
by Planning Dept. staff. (2.5.4.1A)

Required on all plan
sheets

N/A

Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be
included on all plans.
(2.5.4.1B)

Required on all plan
sheets

N/A

GIS data should be referenced to the coordinate system New
Hampshire State Plane, NAD83 (1996), with units in feet.
(2.5.4.1C)

N/A

Plans shall be drawn to scale.
(2.5.4.1D)

Required on all plan
sheets

N/A

Plans shall be prepared and stamped by a NH licensed civil engineer.
(2.5.4.1D)

ALL SHEETS

N/A

Wetlands shall be delineated by a NH certified wetlands scientist
and so stamped. (2.5.4.1E)

c1

N/A

Title (name of development project), north point, scale, legend.
(2.5.4.2A)

COVER SHEET

N/A

Date plans first submitted, date and explanation of revisions.
(2.5.4.2B)

ALL SHEETS

N/A

Individual plan sheet title that clearly describes the information that
is displayed.
(2.5.4.2C)

Required on all plan
sheets

N/A

Source and date of data displayed on the plan.
(2.5.4.2D)

N/A

Site Plan Application Checklist/April 2019
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Site Plan Specifications
Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)
A note shall be provided on the Site Plan stating: “All conditions on N/A
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)
Plan sheets submitted for recording shall include the following
notes:
a. “This Site Plan shall be recorded in the Rockingham County
Registry of Deeds.”
“All improvements 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)
Plan sheets showing landscaping and screening shall also include the
following additional notes: L1 NOTES # 18-20
a. “The property owner and all future property owners shall be
responsible for the maintenance, repair and replacement of
all required screening and landscape materials.”
“All required plant materials shall be tended and maintained
in a healthy growing condition, replaced when necessary,
and kept free of refuse and debris. All required fences and
walls shall be maintained in good repair.”
“The property owner shall be responsible to remove and
replace dead or diseased plant materials immediately with
the same type, size and quantity of plant materials as
originally installed, unless alternative plantings are
requested, justified and approved by the Planning Board or
Planning Director.”
(2.13.4)

C2 NOTES # 20 & #21
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Site Plan Specifications — Required Exhibits and Data
Required Items for Submittal Item Location Waiver

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

1. Existing Conditions: (2.5.4.3A) C1

a. Surveyed plan of site showing existing natural and built features; c1

b. Zoning boundaries; C1

c. Dimensional Regulations; Ci

Wetland delineation, wetland function and value assessment; c1

SFHA, 100-year flood elevation line and BFE data. C1 NOTE #4

Buildings and Structures: (2.5.4.3B)

Plan w_ew: Use, size, dimensions, footings, overhangs, 1st fl. ARCHITECTURAL PLANS
elevation;
Elevations: Height, massing, placement, materials, lighting, ARCHITECTURAL PLANS
facade treatments;

Total Floor Area; ARCHITECTURAL PLANS
Number of Usable Floors; ARCHITECTURAL PLANS

Gross floor area by floor and use. ARCHITECTURAL PLANS
Access and Circulation: (2.5.4.3C)

Location/width of access ways within site; Cc2

Location of curbing, right of ways, edge of pavement and )
sidewalks;
Location, type, size and design of traffic signing (pavement 2
markings);

Names/iayout 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;

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

4. Parking and Loading: (2.5.4.3D)

a. Location of off street parking/loading areas, landscaped
areas/buffers;
b. Parking Calculations (# required and the # provided).

5. Water Infrastructure: (2.5.4.3E)

a. Size, type and location of water mains, shut-offs, hydrants &
Engineering data;
b. Location of wells and monitoring wells (include protective radii).

6. Sewer Infrastructure: (2.5.4.3F)

a. Size, type and location of sanitary sewage facilities & Engineering
data.

7. Utilities: (2.5.4.3G)

Im a. Thesize, type and location of all above & below ground utilities;

fixtures.

F b. Size type and location of generator pads, transformers and other
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Site Plan Specifications — Required Exhibits and Data

Required Items for Submittal Item Location Waiver

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

Solid Waste Facilities: (2.5.4.3H)

a. Thesize, type and location of solid waste facilities. N/A

Storm water Management: (2.5.4.3)

a. Thelocation, elevation and layout of all storm-water drainage.

. Outdoor Lighting: (2.5.4.3))

a. Type and placement of all lighting (exterior of building,
parking ot and any other areas of the site) and;
b. photometric plan.
. Indicate where dark sky friendly lighting measures have
been implemented. (10.1)
. Landscaping: (2.5.4.3K)

a. ldentify all undisturbed area, existing vegetation and that DM-1. C2 & L1
which is to be retained; '
b. Location of any irrigation system and water source. TBD

. Contours and Elevation: (2.5.4.3L)

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

. Open Space: (2.5.4.3M)

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

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

. Location of snow storage areas and/or off-site snow
removal. (2.5.4.30)

. Character/Civic District (All following information shall be
included): (2.5.4.3Q)
a. Applicable Building Height (10.5A21.20 & 10.5A43.30);

b. Applicable Special Requirements (10.5A21.30);

¢. Proposed building form/type (10.5A43);

d. Proposed community space {10.5A46).
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Other Required Information -
Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)
Traffic Impact Study or Trip Generation Report, as required. ENCLOSED
(Four (4) hardcopies of the full study/report and Six (6) summaries to be
submitted with the Site Plan Application) (3.2.1-2)
Indicate where Low Impact Development Design practices have c3
been incorporated. {7.1)
Indicate whether the proposed development is located in a wellhead
protection or aquifer protection area. Such determination shall be NOT IN EITHER
approved by the Director of the Dept. of Public Works. (7.3.1)
Indicate where measures to minimize impervious surfaces have c2
been implemented. (7.4.3)
Calculation of the maximum effective impervious surface as a o
percentage of the site. (7.4.3.2)
Stormwater Management and Erosion Control Plan.
(Four {4) hardcopies of the full plan/report and Six (6) summaries to be ENCLOSED
submitted with the Site Plan Application) (7.4.4.1)

Final Site Plan Approval Required Information

Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)

All local approvals, permits, easements and licenses required,
including but not limited to:
a. Waivers;
Driveway permits;
Special exceptions;
Variances granted;
Easements;
f. Licenses.
(2.5.3.2A)
Exhibits, data, reports or studies that may have been required as ENCLOSED
part of the approval process, including but not limited to:
a. Calculations relating to stormwater runoff;
b. Information on composition and quantity of water demand
and wastewater generated;
Information on air, water or land pollutants to be
discharged, including standards, quantity, treatment
and/or controls;
Estimates of traffic generation and counts pre- and post-
construction;
Estimates of noise generation;
A Stormwater Management and Erosion Control Plan;
Endangered species and archaeological / historical studies;
Wetland and water body (coastal and inland) delineations;
i. Environmental impact studies.
{2.5.3.2B)
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Final Site Plan Approval Required Information

Required Items for Submittal

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

Waiver
Requested

A document from each of the required private utility service
providers indicating approval of the proposed site plan and
indicating an ability to provide all required private utilities to the
site.

(2.5.3.2D)

PENDING

]

A list of any required state and federal permit applications required
for the project and the st us of same.
(2.5.3.2E)

LISTED ON SHEET C2
NOTE #5, PERMITS
PENDING

Applicant’s Signature: 4 L/\jé/(’_:b Date: 5/2/4 /

Site Plan Application Checklist/April 2019
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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 concering 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

= \S-X‘\f“““"mw— 5/ v/ 2]

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.

Jolotp Vermea
W;W 05/04/21 2:47 PM EDT '
SE10-MEAR-1SWF.P2NG

Witness Tohn Hehert Date

biloop verifie
[@WW 05/04/21 2:49 PM EDT
QIBG-FMULM-FUFK-BAEX

Witness Colleen Hebert Date




datlaop 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 Avenue 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.

Cibpanhsbort OS/mAzET 248 P ECT
05/04/21 2.48
l RLSS SIAZYMELVUBD|

Witness Colleen Hebert Date
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Project
Client
GES Project No. 2021039
MM/DD/YY Staff  03-23-2021
Test Pit No. 1
ESHWT: None Observed
Termination @ 60"
Refusal: Yes
Obs. Water: none
Depth Color Texture
Fill-0-127 10YR3/2 SL
Fill -12-35* 10YR3/3 SL
Apb —35-45" 10YR3/2 SL
Bwh —45-60” 10YR4/3 SL
Bedrock — 60”
Test Pit No. 2
ESHWT: None Observed
Termination @ 55”
Refusal: Yes
QObs. Water: none
Depth Color Texture
Ap —0-10” 10YR3/2 SL
Bw - 10-55" 7.5YR3/4 SL
Rippable Bedrock — 557
Test Pit No. 3
BESHWT: 317
Termination @ 517
Refusal: Yes
Obs. Water: none
Depth Color Texture
Ap-0-11” 10YR3/3 SL
Bw-11-31” 10YR4/4 GRLS

Bw2-31-51” 7.5YRS5/4
Rippable Bedrock — 517

CBSL

GOVE ENVIRONMENTAL SERVICES, INC.
TEST PIT DATA

1169 &1171 Sagamore Avenue, Portsmouth, NH
Garrepy Planning Consultants, LLC

JP Gove, CSS # 004

Lot No.:

WSPCD Group:

Roots to:

SCS Soil:

HIS Typé:
Structure Consistence
Gr Fr
Gr Fr
Gr Fr
Om Fr

Lot No.:

WSPCD Group:

Roots to:

SCS Soil;

HIS Type:
Structure Consistence
Gr Fr
Gr Fr

Lot No.:

WSPCD Group:

Roots to:

SCS Soil:

HIS Type:
Structure Consistence
Gr Fr
Gr Fr
Om Fr

Redox
None
None
None
None

Redox
None
None

Redox
None
None
Yes

8 Continental Dr Bldg 2 Unit H, Exeter, NH 03833-7526
Ph (603) 778 0644 [ Fax (603) 778 0654

info@gesinc.biz
www.gesinc.biz



Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
Ap-0-117 10YR3/2
Bw—11-33" 10YR4/4
Bedrock — 33

Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
Ap—0-10” 10YR3/3
Bw —10-22" 10YR4/4
Bedrock — 22”

Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
A—-0-27 10YR3/2
Bedrock 2”

Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
A -0-217 10YR3/3
Bedrock — 217

4
None Observed
33»

Yes

none

Texture
SL
CBSL

5

None Observed
22 LEH

Yes

none

Texture
SL
CBSL

6

None Observed
2’ Ll

Yes

none

Texture
CBSL

7

None Observed
2 1 2

Yes

none

Texture
CBSL

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Structure Consistence

Fr
Fr

Lot No.;
WSPCD Group:
Roots to:

SCS Seil:

HIS Type:

Structure Consistence

Fr
Fr

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Structure Consistence

Fr

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Structure Consistence

Fr

Test Pit Data: Sagamore Avenue
March 23, 2021—Page 2 of 3

Redox
None
None

Redox
None
None

Redox
None

Redox
None



Test Pit No.
ESHOWT:
Termination @
Refusal:

Obs. Water:

Depth
Ap-0-107
Bw-10-31”
Bedrock — 317

Color
10YR3/2
10YR4/6

Legend:

8

None Observed
3 1 »

Yes

none

Texture
SL
CBSL

GRLS = gravelly loamy sand

CBSL = cobbly sandy loam

SL= sandy loam

Gr = granular

Fr = friable

Om = massive

Ap = top soil

Bw = subsoil

Apb = buried topsoil
Bwb = buried subsoil

Structure

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Consistence
Fr
Fr

Test Pit Data: Sagamore Avenue
March 23, 2021—Page 3 of 3

Redox
None
None
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KNOW ALL MEN BY THESE PRESENTS. That Norman J. Smith, of P.0. Box 95,
Portsmouth, County of Rockingham and State of New Hampshire,

82418 ro173

for consideration paid, grant 1o Celleen M. Hebert of 1169 Sagamorc Avenue,
Portsmouth, Countv of Rockincham and State of New Hamnshire,

with WRrranty covenuuts

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 running 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 Nortexrly by
other land of Junkins ct als Onc Hundred Twenty-six and
Thirty-two Hundredths (126.32) feet to a point at other land
now or formerly of John J. and llarriet Scammon; thence
turning and running Fasterly by other land of Scammon Threc
Hundred (300) feet, more or less, to the Westerly sideline
of the nvenue, thence running Southerly by the sideline
Forty-seven and Sixty-five lHundredths (47.65) feat to a
point, thence runnina Southeasterly by the sideline Forty-
nine and Eight Nundredths (49.08) fect to land of .oy which

is the point of beqginning.

Being the same premises conveyed to Norman J. Smith and
Janct S. Smith by deed of John . Scammon et ai dated July
24, 1954 and recorded in the Rockingham County Reaistry of

Deeds in Book 1323 Paae 324.

== Am% =
- = \ -
E P < C uﬂl. ] "'.:
= 2 325.008
Norman J. Smith, buing single . hanslaend NOAMXOTX MR XMENX 10 Lo vtns a0
erted yoretinte o all sy~ ol 1oty efess o 0 avoeed S ste ored sl othe v oo e ot the i, 1
Witnesn, ™Y hand  XXAXSAN iy 291 h dusg -4 SUTY 1 B2,
Witucsn .
0‘ c : L - - \
9 1 j’é .&ormy'.f. Smith !
I.x
1.~
State ot Nem Hampshive
Rl inaehoam duiy 29
NN B VI
Forseonnfly sgepss quo ol Norman J. Smi:*.

havorse 0 a0 vre _vor suali~foe fory jaen v or toi by the ) a hes spogisee

subesoeddoed ter the faoss svatms tstenims st sgod oan ko yeonta s by of 1heupr J, cvwenr b the e

e
P the praesgeese s thes 0 100 1 vonslannee of
1 X RTANTTO Wﬂ M
1800 o ot fies Pouie e trvmppopetePrippes




MI2NOY 30 PM 13 LS
061594

ROCKINGHAM COUNTY
REGISTRY OF DEEDS

BK 5383 P6 0219

EVENLE g MEAL BETATE
ACTWRE TRATION Ay TRAMSFER Tax

o

“=*1 Thousand 8 Hundred 00 Dollars
QAT AMCUNT

11130/2012 RQ025351 $ **1800.00

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 PG 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 feet 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.

ﬂv‘ﬁﬁpﬁ/

Robert F. Scammon, Jr.

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.

Lori Hebert, Notary Public

Before me,

"“’ll uu“‘“



ABUTTERS LIST (200 FEET)
AS OF
AUGUST 19, 2021
FOR
1169 & 1171 SAGAMORE AVENUE, PORTSMOUTH, NH
JBE PROJECT No. 21047

OWNERS OF RECORD:

TAX MAP 224/LOT 15

JOHN J & COLLEEN HEBERT
54 PIONEER RD

RYE, NH 03870

BK 5383/PG 0219 (11/30/12)

TAX MAP 224/LOT 14
COLLEEN HEBERT
54 PIONEER RD

RYE, NH 03870
2418/0173

APPLICANT:

THE SAGAMORE GROUP, LLC
4 MERRILL INDUSTRIAL DR
HAMPTON, NH 03842

ABUTTERS:

224/16

SIMONE ROCCO

1167 SAGAMORE AVE
PORTSMOUTH, NH 03801

224/17

CHINBURG DEVELOPMENT, LLC
3 PENSTOCK WAY
NEWMARKET, NH 03857

224/10-1

KEVIN SLOVER

20 ODIORNE POINT RD
PORTSMOUTH, NH 03801
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224/17-1

ANTHONY WISE

DANICA THOMPSON

1163 SAGAMORE AVE, UNIT 10
PORTSMOUTH, NH 03801

224/17-2

TIMOTHY & CHRISTINE WHITAKER
1163 SAGAMORE AVE, UNIT 20
PORTSMOUTH, NH 03801

224/17-3

SUCHARIT S JOSHI REVOC TRUST
TORAL G JOSHI REVOC TRUST
1163 SAGAMORE AVE, UNIT 30
PORTSMOUTH, NH 03801

224/17-4

BOWEN 1999 FAMILY TRUST

WILLIAM G & SUSAN G BOWEN TRUSTEES
1163 SAGAMORE AVE, UNIT 40
PORTSMOUTH, NH 03801

224/17-9

GERALD F. & NINA CARON
1163 SAGAMORE AVE, UNIT 75
PORTSMOUTH, NH 03801

224/17-8

JOHN PAPPAS REVOCABLE TRUST (1/2 INT)
MARY B PAPPAS REVOCABLE TRUST (1/2 INT)
1163 SAGAMORE AVE, UNIT 80

PORTSMOUTH, NH 03801

224/17-5

LIAM MCCLENNON

1163 SAGAMORE AVE, UNIT 50
PORTSMOUTH, NH 03801

224/17-6

JLJJ REALTY TRUST

JOSEPH J & LAURA E HARDING TRUSTEES
1163 SAGAMORE AVE, UNIT 60
PORTSMOUTH, NH 03801
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224/17-10

ANTHONY J & LISA A VIVINETTO
1163 SAGAMORE AVE, UNIT 65
PORTSMOUTH, NH 03801

224/17-7

DIMITRIUS & SARAH C GEORGAKOPOULOS
20 PORTSMOUTH AVE, SUITE 1 #1038
STRATHAM, NH 03885

224/13

WESTWIND TOWNHOMES OF PORTSMOUTH
1177 SAGAMORE AVE

PORTSMOUTH, NH 03801

224/13-1

JOHN K BARRY
KATHLEEN MASON

1177 SAGAMORE AVE #1
PORTSMOUTH, NH 03801

224/13-2

HENDERSON FAMILY REVOC TRUST
HAROLD & TAMARA HENDERSON TRUSTEES
1177 SAGAMORE AVE, UNIT 2

PORTSMOUTH, NH 03801

224/13-3

CECILE G BROWN LIVING TRUST
1177 SAGAMORE AVE, UNIT 3
PORTSMOUTH, NH 03801

224/13-4

DALE T SWANSON TRUSTEE
CATHERINE R SWANSON TRUSTEE
1177 SAGAMORE AVE, UNIT 4
PORTSMOUTH, NH 03801

224/13-5

HEINZEN-GROSS FAMILY REVOCABLE TRUST
JOSEPH H GROSS & RENEE S HEINZEN TRUSTEES
1177 SAGAMORE AVE #5

PORTSMOUTH, NH 03801
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224/13-6

MARK & KATHLEEN RABBE
1177 SAGAMORE AVE, UNIT 6
PORTSMOUTH, NH 03801

224/13-7

CAMERON FAMILY REVOCABLE TRUST
PAUL G & TRACEY S CAMERON TRUSTEES
1177 SAGAMORE AVE, UNIT 7
PORTSMOUTH, NH 03801

201/26

CITY OF PORTSMOUTH CONSERVATION COMMISSION
PO BOX 6697

PORTSMOUTH, NH 03802

223/25B

CITY OF PORTSMOUTH
1 JUNKINS AVE
PORTSMOUTH, NH 03801

ENGINEERS/SURVEYORS:

JONES & BEACH ENGINEERS, INC.
ATTN: JOSEPH CORONATI

PO BOX 219

STRATHAM, NH 03885
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GERALD F. & NINA CARON
1163 SAGAMORE AVE, UNIT 75
PORTSMOUTH, NH 03801

JOHN PAPPAS REVOCABLE TRUST (1/2 INT)
MARY B PAPPAS REVOCABLE TRUST (1/2
INT)

1163 SAGAMORE AVE, UNIT 80
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DALE T SWANSON TRUSTEE
CATHERINE R SWANSON TRUSTEE
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DRAINAGE ANALYSIS

SEDIMENT AND EROSION CONTROL PLAN
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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 (5.61”), 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 is as follows:

Analysis Point 2 Year 10 Year 25 Year 50 Year

Pre | Post Pre Post Pre Post Pre Post
Analysis Point#1 | 1,07 | 0.76 2.19 2.18 3.14 3.09 4.03 3.97
Analysis Point #2 | (.56 | 0.20 0.99 0.36 1.33 0.49 1.65 0.61
Analysis Point#3 | 0.93 | 0.04 2.12 0.13 3.16 0.22 417 0.31
Analysis Point#4 | 0,22 [ 0.21 0.44 0.41 0.62 0.57 0.79 0.72

The subject parcels are located in the Mixed Residential / Office (MRO) Zoning District. The subject
parcel currently consists 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 define four (4) subcatchments, which drain into four (4) analysis points, respectively. The
neighboring “Westwind Townhomes of Portsmouth” site to the south stands topographically prominent
to this parcel, so some runoff from this property reaches the southeast corner of the subject parcel. This
runoff then continues south along Sagamore Avenue. Only contributions from the two subject parcels
were considered in this analysis. The majority of the site drains to the north in the existing condition,
reaching either the abutting “Sea Star Cove Condominium” detention pond or the adjacent isolated
wetland.

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 (Cp) 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 eight (8) subcatchments, representing 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 consists of four (4)
underdrained bioretention rain gardens to filter runoff and a downstream concrete galley fiéld that will
detain runoff and release it slowly, allowing for peak flow rates to be reduced. Through the use of



these practices, the peak rate of runoff is reduced for all analyzed storm events, and runoff from all
impervious surfaces except for the patios in the rear of some of the houses is treated.

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 Il 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 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 two subcatchments, Subcatchment 1S and
Subcatchment 3S. Subcatchment 1S drains into an Analysis Point #1 (AP1), representing an isolated
wetland near the northeast corner of the site. Subcatchment 3S drains into Analysis Point #3 (AP3)
representing the abutting condominium property’s private detention pond. The peak rates of runoff
toward these two features are approximately equal in the existing condition.

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 3S 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).

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.
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3.0 PROPOSED CONDITIONS ANALYSIS

The addition of the proposed impervious parking areas and the buildings causes an increase in the
curve number (Cp) and a decrease in the time of concentration (T¢), the result being a potential increase
in peak rates of runoff from the site. 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 eight (8) subcatchments. Subcatchments 15-4S
drain directly into their respective Analysis Points, AP1-AP4, as previously outlined. Subcatchments
5S-8S will drain into four rain gardens in different corners of the site, and after receiving treatment in
the rain gardens, runoff will be piped into concrete “Galley” chambers for underground detention.
After passing through these features, treated and attenuated runoff will be gradually drained toward
AP1, representing the isolated wetland in the northeast corner of the site. The peak rates of runoff
toward AP3, representing the abutter’s detention pond, and AP2, representing the shoulder of
Sagamore Avenue, will be greatly reduced, while the peak rates of runoff toward AP1 and AP4 will
stay approximately the same but will be reduced in all storms nonetheless.

The site will be graded such that runoff from all impervious areas, with the exception of the small
patios in the rear of some of the proposed houses, will drain into the four aforementioned rain gardens.
Due to the presence of ledge on the site, the potential for infiltration is unknown, so the rain gardens
will be underdrained. However, they will not be lined as the bottom of the gravel underneath the filter
media is above the seasonal high water table. The design intent is to allow infiltration if possible while
not relying on it as a design feature. The concrete “Galley” chambers will be lined and underdrained.

By drastically reducing the rate 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, and a rip rap outlet protection apron is proposed in order to dissipate any
concentrated flows that result.

According to the NH Stormwater Manual, bioretention systems provide a pollutant removal efficiency
of 90% for TSS and 65% for nitrogen. The City of Portsmouth Site Plan Review Regulations stipulate
that stormwater BMPs should either be designed for 80% TSS removal and 50% nitrogen removal, OR
to retain and treat the Water Quality Volume. This plan exceeds the requirements for pollutant removal
because bioretention systems (rain gardens) are used and the Water Quality Volume is retained and
treated by the rain gardens.

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, rain gardens, concrete “Galley” chambers, and rip rap outlet
protection 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 of
runoff reaching the abutter’s detention pond from the subject site will be greatly 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.
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This project will disturb less than 100,000 S.F. and will not require a NHDES Alteration of Terrain
Permit.

Respectfully Submitted,
JONES & BEACH ENGINEERS, INC.

Lol el

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)
0.514 61 >75% Grass cover, Good, HSG B (1S, 35, 45)
0.340 80 >75% Grass cover, Good, HSG D (1S, 28, 38, 4S)
0.135 96 Gravel surface, HSG B (1S, 38)
0.107 96 Gravel surface, HSG D (1S, 28, 3S, 48)
0.156 98 Ledge Outcrop, HSG D (18, 2§, 3S, 45)
0.020 98 Paved parking, HSG B (3S)
0.047 98 Paved roads w/curbs & sewers, HSG B (1S)
0.038 98 Paved roads w/curbs & sewers, HSG D (1S, 2S)
0.062 98 Roofs, HSG B (1S, 3S, 45)
0.040 98 Roofs, HSG D (18, 2§, 3S, 48)
0.421 55 Woods, Good, HSG B (1S, 38, 4S)
0.079 77 Woods, Good, HSG D (1S, 3S, 45)
1.968 75 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

1.198 HSG B 18, 38, 4S

0.000 HSG C

0.759 HSGD 1S, 28, 35, 4S

0.000 Other

1.958 TOTAL AREA
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_.Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=32,077 sf 20.76% Impervious Runoff Depth>1.51"
Flow Length=207' Tc=11.3 min CN=76 Runoff=1.07 cfs 0.093 af

Subcatchment2S: Subcatchment2S Runoff Area=9,730 sf 11.40% Impervious Runoff Depth>2.19"
Flow Length=143' Tc=6.0 min CN=85 Runoff=0.56 cfs 0.041 af

Subcatchment3S: Subcatchment3S Runoff Area=37,179 sf 13.16% Impervious Runoff Depth>1.19"
Flow Length=284' Tc=11.6 min CN=71 Runoff=0.93 cfs 0.085 af

Subcatchment4S: Subcatchment4S Runoff Area=6,291 sf 49.28% Impervious Runoff Depth>1.65"
Flow Length=68" Slope=0.0290"/" Tc=12.6 min CN=78 Runoff=0.22 cfs 0.020 af

Reach AP1: Isolated Wetland Inflow=1.07 cfs 0.093 af
Outflow=1.07 cfs 0.093 af

Reach AP2: Shoulder of Road Inflow=0.56 cfs 0.041 af
Outflow=0.56 cfs 0.041 af

Reach AP3: Detention Pond Inflow=0.93 cfs 0.085 af
Outflow=0.93 cfs 0.085 af

Reach AP4: Rear of Site Inflow=0.22 cfs 0.020 af
Outflow=0.22 cfs 0.020 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.238 af Average Runoff Depth = 1.46"
81.52% Pervious = 1.596 ac  18.48% Impervious = 0.362 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
'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=32,077 sf 20.76% Impervious Runoff Depth>3.04"
Flow Length=207' Tc=11.3 min CN=76 Runoff=2.19 cfs 0.187 af

Subcatchment2S: Subcatchment2$ Runoff Area=9,730 sf 11.40% Impervious Runoff Depth>3.93"
Flow Length=143' Tc=6.0 min CN=85 Runoff=0.99 cfs 0.073 af

Subcatchment3S: Subcatchment3S Runoff Area=37,179 sf 13.16% Impervious Runoff Depth>2.58"
Flow Length=284' Tc=11.6 min CN=71 Runoff=2.12 cfs 0.184 af

Subcatchment4S: Subcatchment4S Runoff Area=6,291 sf 49.28% Impervious Runoff Depth>3.23"
Flow Length=68' Slope=0.0290'/ Tc=12.6 min CN=78 Runoff=0.44 cfs 0.039 af

Reach AP1: Isolated Wetland Inflow=2.19 cfs 0.187 af
Outflow=2.19 cfs 0.187 af

Reach AP2: Shoulder of Road inflow=0.99 cfs 0.073 af
Outflow=0.99 cfs 0.073 af

Reach AP3: Detention Pond Inflow=2.12 cfs 0.184 af
QOutflow=2.12 cfs 0.184 af

Reach AP4: Rear of Site Inflow=0.44 cfs 0.039 af
Outflow=0.44 cfs 0.039 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.482 af Average Runoff Depth = 2.96"
81.52% Pervious =1.596 ac  18.48% Impervious = 0.362 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 1 219cfs @ 12.16 hrs, Volume= 0.187 af, Depth> 3.04"

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

Area (sf) CN Description

9,900 61 >75% Grass cover, Good, HSG B
4,049 96 Gravel surface, HSG B
2,032 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
1,500 77 Woods, Good, HSG D
666 96 Gravel surface, HSG D
3,854 80 >75% Grass cover, Good, HSG D
1,144 98 Paved roads w/curbs & sewers, HSG D
1,463 98 Roofs, HSG D
32,077 76  Weighted Average
25,419 79.24% Pervious Area
6,658 20.76% Impervious Area

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

6.4 79 0.0300 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
3.6 22 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.5 22 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.2 20 0.0100 1.61 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.4 38 0.0650 1.78 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.2 26 0.1700 2.89 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

11.3 207 Total

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 099cfs@ 12.09 hrs, Volume= 0.073 af, Depth> 3.93"

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"
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Area {sf) CN _Description
* 401 98 Ledge Outcrop, HSG D

1,855 96 Gravel surface, HSG D

6,766 80 >75% Grass cover, Good, HSG D
500 98 Paved roads w/curbs & sewers, HSG D
208 98 Roofs, HSG D

9,730 85 Weighted Average

8,621 88.60% Pervious Area

1,109 11.40% Impervious Area

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"
0.7 55 0.0200 1.31 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"
0.3 43 0.0200 2.28 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
4.6 143 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 3S: Subcatchment 35

Runoff = 212 cfs @ 12.17 hrs, Volume= 0.184 af, Depth> 2.58"

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
= 2,560 98 Ledge Outcrop, HSG D
2,102 96 Gravel surface, HSG D
59 98 Roofs, HSG D
1,829 77 Woods, Good, HSG D
4,021 80 >75% Grass cover, Good, HSG D
1,422 98 Roofs, HSG B
852 98 Paved parking, HSG B
1,842 96 Gravel surface, HSG B
12,103 61 >75% Grass cover, Good, HSG B
10,389 55 Woods, Good, HSG B
37,179 71  Weighted Average

32,286 86.84% Pervious Area
4,893 13.16% Impervious Area
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Tc Length Slope Velocity Capacity Description
{min) (feet) (ftft)  (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 013 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"
24 34 0.0676 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.1 13 0.0100 1.61 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.5 20 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
04 31 0.0710 1.33 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
26 120 0.0230 0.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.6 284 Total
Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 044cfs@ 12.17 hrs, Volume= 0.039 af, Depth> 3.23"

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

* 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
534 98 Roofs, HSG B
372 61 >75% Grass cover, Good, HSG B
2,507 55 Woods, Good, HSG B
6,291 78 Weighted Average
3,191 50.72% Pervious Area
3,100 49.28% 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"




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

Prepared by {enter your company name here} Printed 8/20/2021
- HydroCAD® 10.10-4a s/n 10589 © 2020 HydroCAD Software Soiutions LLC ~_Page9

Summary for Reach AP1: Isolated Wetland *

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

Inflow Area = 0.736 ac, 20.76% Impervious, Inflow Depth > 3.04" for 10 Yr 24 Hr(+15%) event
Inflow = 219cfs @ 12.16 hrs, Volume= 0.187 af
Outflow = 219cfs @ 12.16 hrs, Volume= 0.187 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach AP2: Shoulder of Road

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

Inflow Area = 0.223 ac, 11.40% Impervious, Inflow Depth > 3.93" for 10 Yr 24 Hr(+15%) event
Inflow = 0.99cfs @ 12.09 hrs, Volume= 0.073 af
Outflow = 0.99cfs @ 12.09 hrs, Volume= 0.073 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach AP3: Detention Pond

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

Inflow Area = 0.854 ac, 13.16% Impervious, Inflow Depth > 2.58" for 10 Yr 24 Hr(+15%) event
inflow = 212 cfs @ 12.17 hrs, Volume= 0.184 af
Outflow = 212cfs @ 12.17 hrs, Volume= 0.184 af, Atten= 0%, Lag= 0.0 min

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

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

Inflow Area = 0.144 ac, 49.28% Impervious, Inflow Depth > 3.23" for 10 Yr 24 Hr(+15%) event
inflow = 0.44 cfs @ 12.17 hrs, Volume= 0.039 af
Outflow = 0.44 cfs @ 12.17 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
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=32,077 sf 20.76% Impervious Runoff Depth>4.386"
Flow Length=207' Tc=11.3min CN=76 Runoff=3.14 cfs 0.267 af

Subcatchment2S: Subcatchment2S Runoff Area=9,730 sf 11.40% Impervious Runoff Depth>5.36"
Flow Length=143"' Tc=6.0 min CN=85 Runoff=1.33 cfs 0.100 af

Subcatchment3S: Subcatchment3S Runoff Area=37,179 sf 13.16% Impervious Runoff Depth>3.82"
Flow Length=284" Tc=11.6 min CN=71 Runoff=3.16 cfs 0.271 af

Subcatchment4S: Subcatchment4S Runoff Area=6,291 sf 49.28% Impervious Runoff Depth>4.57"
Flow Length=68" Slope=0.0290 /' Tc=12.6 min CN=78 Runoff=0.62 cfs 0.055 af

Reach AP1: Isolated Wetland Inflow=3.14 cfs 0.267 af
Outflow=3.14 cfs 0.267 af

Reach AP2: Shoulder of Road Inflow=1.33 cfs 0.100 af
Outflow=1.33 cfs 0.100 af

Reach AP3: Detention Pond Inflow=3.16 cfs 0.271 af
Outflow=3.16 cfs 0.271 af

Reach AP4: Rear of Site Inflow=0.62 cfs 0.055 af
Outflow=0.62 cfs 0.055 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.694 af Average Runoff Depth = 4,25"
81.52% Pervious = 1.596 ac  18.48% Impervious = 0.362 ac
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. Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=32,077 sf 20.76% Impervious Runoff Depth>5.63"
Flow Length=207' Tc=11.3min CN=76 Runoff=4.03 cfs 0.346 af

Subcatchment2S: Subcatchment2S Runoff Area=9,730 sf 11.40% Impervious Runoff Depth>6.72"
Flow Length=143' Tc=6.0 min CN=85 Runoff=1.65 cfs 0.125 af

Subcatchment3S: Subcatchment3S Runoff Area=37,179 sf 13.16% Impervious Runoff Depth>5.03"
Flow Length=284' Tc=11.6 min CN=71 Runoff=4.17 cfs 0.358 af

Subcatchment4S: Subcatchment4S Runoff Area=6,291 sf 49.28% Impervious Runoff Depth>5.87"
Flow Length=68' Slope=0.0290 "/ Tc=12.6 min CN=78 Runoff=0.79 cfs 0.071 af

Reach AP1: Isolated Wetland Inflow=4.03 cfs 0.346 af
Outflow=4.03 cfs 0.346 af

Reach AP2: Shoulder of Road Inflow=1.65 cfs 0.125 af
Outflow=1.65 cfs 0.125 af

Reach AP3: Detention Pond Inflow=4.17 cfs 0.358 af
Outflow=4.17 cfs 0.358 af

Reach AP4: Rear of Site Inflow=0.79 cfs 0.071 af
Outflow=0.79 cfs 0.071 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.899 af Average Runoff Depth = 5.51"
81.52% Pervious = 1.596 ac  18.48% Impervious = 0.362 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 403cfs @ 12.16 hrs, Volume= 0.346 af, Depth> 5.63"

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

9,900 61 >75% Grass cover, Good, HSG B
4,049 96 Gravel surface, HSG B
2,032 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
1,500 77 Woods, Good, HSG D
666 96 Gravel surface, HSG D
3,854 80 >75% Grass cover, Good, HSG D
1,144 98 Paved roads w/curbs & sewers, HSG D
1,463 98 Roofs, HSG D
32,077 76 Weighted Average
25,419 79.24% Pervious Area
6,658 20.76% Impervious Area

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

6.4 79 0.0300 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
3.6 22 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
05 22 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.2 20 0.0100 1.61 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
0.4 38 0.0650 1.78 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.2 26 0.1700 2.89 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

11.3 207 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 165¢cfs @ 12.09 hrs, Volume= 0.125 af, Depth> 6.72"

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 50 Yr 24 Hr(+15%) Rainfall=8.53"
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Area (sf) CN . Description
* 401 98 Ledge Outcrop, HSG D

1,855 96 Gravel surface, HSG D :

6,766 80 >75% Grass cover, Good, HSG D
500 98 Paved roads w/curbs & sewers, HSG D
208 98 Roofs, HSG D

9,730 85 Weighted Average

8,621 88.60% Pervious Area

1,109 11.40% Impervious Area

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

3.6 45 0.0400 021 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.7 55 0.0200 1.31 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"
0.3 43 0.0200 2.28 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
4.6 143 Total, Increased to minimum Tc = 6.0 min

Summary for Subcatchment 3S: Subcatchment 38

Runoff = 417 cfs @ 12.16 hrs, Volume= 0.358 af, Depth> 5.03"

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

* 2,560 98 Ledge Outcrop, HSG D
2,102 96 Gravel surface, HSG D
59 98 Roofs, HSGD
1,829 77 Woods, Good, HSG D
4,021 80 >75% Grass cover, Good, HSG D
1,422 98 Roofs, HSG B
852 98 Paved parking, HSG B
1,842 96 Gravel surface, HSG B
12,103 61 >75% Grass cover, Good, HSG B
10,389 55 Woods, Good, HSG B
37,178 71  Weighted Average
32,286 86.84% Pervious Area
4,893 13.16% 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"
38 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"
2.4 34 0.0676 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.1 13 0.0100 1.61 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.5 20 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.4 31 0.0710 1.33 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
2.6 120 0.0230 0.76 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.6 284 Total
Summary for Subcatchment 4S: Subcatchment 4S

Runoff = 0.79cfs @ 12.17 hrs, Volume= 0.071 af, Depth> 5.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

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
534 98 Roofs, HSG B
372 61 >75% Grass cover, Good, HSG B
2,507 55  Woods, Good, HSG B

6,291 78 Weighted Average

3,191 50.72% Pervious Area
3,100 49.28% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
12.6 68 0.0290 0.09 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.70"
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- Summary for Reach AP1: Isolated Wetland

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

Inflow Area = 0.736 ac, 20.76% Impervious, Inflow Depth > 5.63" for 50 Yr 24 Hr(+15%) event
Inflow = 403 cfs @ 12.16 hrs, Volume= © 0.346 af
Outflow = 403cfs @ 12.16 hrs, Volume= 0.346 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach AP2: Shoulder of Road

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

Inflow Area = 0.223 ac, 11.40% Impervious, Inflow Depth > 6.72" for 50 Yr 24 Hr(+15%) event
Inflow = 1.65cfs @ 12.09 hrs, Volume= 0.125 af
Qutflow = 165cfs @ 12.09 hrs, Volume= 0.125 af, Atten=0%, Lag= 0.0 min

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

Summary for Reach AP3: Detention Pond

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

Inflow Area = 0.854 ac, 13.16% Impervious, Inflow Depth > 5.03" for 50 Yr 24 Hr(+15%) event
Inflow = 417 cfs @ 12.16 hrs, Volume= 0.358 af
Qutflow = 417 cfs @ 12.16 hrs, Volume= 0.358 af, Atten= 0%, Lag= 0.0 min

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

Summary for Reach AP4: Rear of Site

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

Inflow Area = 0.144 ac, 49.28% Impervious, Inflow Depth > 5.87" for 50 Yr 24 Hr(+15%) event
Inflow = 0.79cfs @ 12.17 hrs, Volume= 0.071 af
Cutflow = 0.79cfs @ 12.17 hrs, Volume= 0.071 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area CN Description
{(acres) (subcatchment-numbers)
0.548 61 >75% Grass cover, Good, HSG B (18, 3§, 48, 5S, 65, 78, 8S)
0.293 80 >75% Grass cover, Good, HSG D (1S, 25, 6S, 7S, 8S)
0.095 98 Ledge Outcrop, HSG D (4S, 8S)
0.280 98 Paved parking, HSG B (58S, 6S, 7S, 8S)
0.121 98 Paved parking, HSG D (58S, 68, 78, 8S)
0.063 98 Paved roads w/curbs & sewers, HSG B (1S)
0.021 98 Paved roads w/curbs & sewers, HSG D (1S, 2S)
0.251 98 Roofs, HSG B (1S, 58, 7S, 8S)
0224 98 Roofs, HSG D (18, 28, 6S, 7S, 8S)
0.056 55 Woods, Geod, HSG B (18, 3S, 45)
0.006 77 Woods, Good, HSG D (18, 4S)
1.958 84  TOTAL AREA
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Soil Listing (all nodes) -

Area Soil Subcatchment

(acres) Group Numbers
0.000 HSGA
1.198 HSG B 18, 38, 4S, 58S, 6S, 7S, 85
0.000 HSGC
0.759 HSGD 1S, 28, 48, 58,68, 7S, 8S
0.000 Other

1.958

TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=10,824 sf 39.50% Impervious Runoff Depth>1.51"
Flow Length=95' Tc=12.2 min CN=76 Runoff=0.35 cfs 0.031 af

Subcatchment2S: Subcatchment2$ Runoff Area=3,963 sf 13.95% Impervious Runoff Depth>2.03"
Flow Length=113" Slope=0.0250 /' Tc=8.5 min CN=83 Runoff=0.20 cfs 0.015 af

Subcatchment3S: Subcatchment3S Runoff Area=3,090 sf 0.00% Impervious Runoff Depth>0.66"
Tc=6.0min CN=61 Runoff=0.04 cfs 0.004 af

Subcatchment4S: Subcatchment4s Runoff Area=4,656 sf 50.32% Impervious Runoff Depth>1.72"
Tc=6.0min CN=79 Runoff=0.21 cfs 0.015 af

Subcatchment5S: Subcatchment5S Runoff Area=8,151 sf 72.09% Impervious Runoff Depth>2.45"
Tc=6.0 min CN=88 Runoff=0.52 cfs 0.038 af

Subcatchment6S: Subcatchment8S Runoff Area=12,632 sf 63.84% Impervious Runoff Depth>2.63"
Flow Length=127' Slope=0.0200""" Tc=7.2 min CN=90 Runoff=0.83 cfs 0.064 af

Subcatchment7S: Subcatchment7$ Runoff Area=21,545 sf 57.22% Impervious Runoff Depth>2.11"
Flow Length=122" Tc=9.0 min CN=84 Runoff=1.08 cfs 0.087 af

Subcatchment8S: Subcatchment8S Runoff Area=20,413 sf 61.20% Impervious Runoff Depth>2.36"
Flow Length=181'" Tc=11.5min CN=87 Runoff=1.07 cfs 0.092 af

Reach AP1: Isolated Wetland Inflow=0.76 cfs 0.304 af
Outflow=0.76 cfs 0.304 af

Reach AP2: Shoulder of Road Inflow=0.20 cfs 0.015 af
Outilow=0.20 cfs 0.015 af

Reach AP3: Detention Pond Inflow=0.04 cfs 0.004 af
Outflow=0.04 cfs 0.004 af

Reach AP4: Rear of Site Inflow=0.21 cfs 0.015 af
Outflow=0.21 cfs 0.015 af

Pond 1P: Rain Garden #1 Peak Elev=37.18"' Storage=651 ¢f Inflow=0.52 cfs 0.038 af
Primary=0.08 cfs 0.038 af Secondary=0.00 cfs 0.000 af Outflow=0.08 cfs 0.038 af

Pond 2P: Rain Garden #2 Peak Elev=37.39' Storage=1,127 cf Inflow=0.83 cfs 0.064 af
Primary=0.11 cfs 0.063 af Secondary=0.00 cfs 0.000 af Outflow=0.11 cfs 0.063 af

Pond 3P: Rain Garden #3 Peak Elev=36.57' Storage=1,466 cf Inflow=1.08 cfs 0.087 af
Primary=0.17 cfs 0.083 af Secondary=0.00 cfs 0.000 af Outflow=0.17 cfs 0.083 af

Pond 4P: Rain Garden #4 Peak Elev=37.35' Storage=1,632 ¢f Inflow=1.07 cfs 0.092 af
Primary=0.15 cfs 0.090 af Secondary=0.00 cfs 0.000 af Outflow=0.15 cfs 0.090 af
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Pond 5P: Concrete Galley 8x14. Peak Elev=32.30" - Storage=0.000 af Inflow=0.50 cfs 0.273 af

Outflow=0.50 cfs 0.273 af

‘Pond 6P: Drain Manhole #1 Peak Elev=33.14"' Inflow=0.19 cfs 0.100 af
12.0" Round Culvert n=0.013 1L=46.0' $=0.0065"/" Outflow=0.19 cfs 0.100 af

Pond 7P: Drain Manhole #2 Peak Elev=33.12' Inflow=0.32 ¢fs 0.173 af
12.0" Round Culvert n=0.013 L=48.0' $=0.0062 " Outflow=0.32 cfs 0.173 af

Pond 8P: Drain Manhole #3 Peak Elev=31.41" Inflow=0.50 cfs 0.273 af
12.0" Round Culvert n=0.013 L=85.0' S=0.0059 '/ Outflow=0.50 cfs 0.273 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.347 af Average Runoff Depth = 2.12"
46.14% Pervious = 0.903 ac  53.86% Impervious = 1.054 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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=10,824 sf 39.50% Impervious Runoff Depth>3.04"
Flow Length=95' Tc=12.2 min CN=76 Runoff=0.72 cfs 0.063 af

Subcatchment2S: Subcatchment2S Runoff Area=3,963 sf 13.95% Impervious Runoff Depth>3.73"
Flow Length=113" Slope=0.0250 /' Tc=8.5 min CN=83 Runoff=0.36 cfs 0.028 af

Subcatchment3S: Subcatchment3S Runoff Area=3,090 sf 0.00% Impervious Runoff Depth>1.75"
Tc=6.0 min CN=61 Runoff=0.13 ¢fs 0.010 af

Subcatchment4S: Subcatchment4S Runoff Area=4,656 sf 50.32% Impervious Runoff Depth>3.33"
Tc=6.0min CN=79 Runoff=0.41 cfs 0.030 af

Subcatchment5S: Subcatchment5S Runoff Area=8,151 sf 72.09% Impervious Runoff Depth>4.25"
Tc=6.0 min CN=88 Runoff=0.88 cfs 0.066 af

Subcatchment6S: Subcatchment6S Runoff Area=12,632 sf 63.84% Impervious Runoff Depth>4.46"
Flow Length=127' Slope=0.0200""" Tc=7.2 min CN=90 Runoff=1.38 cfs 0.108 af

Subcatchment7S: Subcatchment7$ Runoff Area=21,545 sf 57.22% Impervious Runoff Depth>3.83"
Flow Length=122" Tc=9.0 min CN=84 Runoff=1.94 c¢fs 0.158 af

Subcatchment8S: Subcatchment8S Runoff Area=20,413 sf 61.20% Impervious Runoff Depth>4.14"
Flow Length=181" Tc=11.5min CN=87 Runoff=1.85cfs 0.162 af

Reach AP1: Isolated Wetland inflow=2.18 cfs 0.549 af
Outflow=2.18 cfs 0.549 af

Reach AP2: Shoulder of Road Inflow=0.36 cfs 0.028 af
Outflow=0.36 cfs 0.028 af

Reach AP3: Detention Pond Inflow=0.13 cfs 0.010 af
Outflow=0.13 cfs 0.010 af

Reach AP4: Rear of Site Inflow=0.41 cfs 0.030 af
Outflow=0.41 cfs 0.030 af

Pond 1P: Rain Garden #1 Peak Elev=37.41"' Storage=819 c¢f Inflow=0.88 cfs 0.066 af
Primary=0.78 cfs 0.066 af Secondary=0.00 cfs 0.000 af Outflow=0.78 cfs 0.066 af

Pond 2P: Rain Garden #2 Peak Elev=37.63' Storage=1,368 cf Inflow=1.38 cfs 0.108 af
Primary=1.04 cfs 0.107 af Secondary=0.00 cfs 0.000 af Outflow=1.04 cfs 0.107 af

Pond 3P: Rain Garden #3 Peak Elev=37.44' Storage=2,920 cf Inflow=1.94 cfs 0.158 af
- Primary=0.22 cfs 0.154 af Secondary=0.00 cfs 0.000 af Outflow=0.22 cfs 0.154 af

Pond 4P: Rain Garden #4 Peak Elev=37.65' Storage=2,040 cf Inflow=1.85cfs 0.162 af
Primary=1.32 cfs 0.159 af Secondary=0.00 cfs 0.000 af Outflow=1.32 cfs 0.159 af
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Pond 5P: Concrete Galley 8x14 st Pesk Elev=32.96' Storage=0.018 af Inflow=2,74 cfs 0.486 af

Qutflow=1.77 cfs 0.486 af

Pond 6P: Drain Manhole #1 Peak Elev=33.73" inflow=1.65cfs 0.172 af
12.0" Round Culvert n=0.013 L=46.0' S=0.0065 """ Outflow=1.65 cfs 0.172 af

Pond 7P: Drain Manhole #2 Peak Elev=33.59' Inflow=1.52 cfs 0.313 af
12.0" Round Culvert n=0.013 L=48.0" $=0.0062 /' Outflow=1.52 cfs 0.313 af

Pond 8P: Drain Manhole #3 Peak Elev=31.85' Inflow=1.77 cfs 0.486 af
12.0" Round Culvert n=0.013 L=85.0' S=0.0059 "' Outflow=1.77 cfs 0.486 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.625 af Average Runoff Depth = 3.83"
46.14% Pervious = 0.903 ac  53.86% Impervious = 1.054 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 0.72cfs @ 12.17 hrs, Volume= 0.063 af, Depth> 3.04"
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
576 98 Paved roads w/curbs & sewers, HSG D
2,763 98 Paved roads w/curbs & sewers, HSG B
1,389 55 Woods, Good, HSG B
4,343 61 >75% Grass cover, Good, HSG B
637 80 >75% Grass cover, Good, HSG D
180 77  Woods, Good, HSG D
779 98 Roofs, HSG B
157 98 Roofs, HSG D
10,824 76 Weighted Average
6,549 60.50% Pervious Area
4275 39.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
7.1 43 0.0070 0.10 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
1.7 20 0.0500 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.2 3 0.2300 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
14 11 0.1800 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
1.8 18 0.2830 0.17 Sheet Flow,
Woods: Light underbrush _n=0.400 P2= 3.70"
12.2 95 Total
Summary for Subcatchment 2S: Subcatchment 2S
Runoff = 0.36cfs @ 12.12 hrs, Volume= 0.028 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 1l 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
3,410 80 >75% Grass cover, Good, HSG D
319 98 Paved roads w/curbs & sewers, HSG D
234 98 Roofs, HSG D
3,963 83 Weighted Average
3,410 86.05% Pervious Area
553 13.95% Impervious Area
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Tc Length Slope Velocity Capacity Description. -
(min) __ (feet) (fft)  (ft/sec) (cfs) :

8.3 100 0.0250 0.20 Sheet Flow,
. - . Grass: Short n=0.150 P2=3.70"
0.2 13 0.0250 111 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

8.5 113 Total

Summary for Subcatchment 3S: Subcatchment 3S

Runoff = 013cfs @ 12.10 hrs, Volume= 0.010 af, Depth> 1.75"

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
2,947 61 >75% Grass cover, Good, HSG B
143 55 Woods, Good, HSG B

3,090 61 Weighted Average
3,090 100.00% Pervious Area

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

Summary for Subcatchment 4S: Subcatchment 48

Runoff = 041cfs@ 12.09 hrs, Volume= 0.030 af, Depth> 3.33"

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
1,323 61 >75% Grass cover, Good, HSG B
4,656 79 Weighted Average
2,313 49.68% Pervious Area
2,343 50.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment 5S: Subcatchment 58

Runoff = 0.88cfs @ 12.09 hrs, Volume= 0.066 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 Hl 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description

2,275 61 >75% Grass cover, Good, HSG B
14 98 Paved parking, HSG D

3,348 98 Paved parking, HSG B

2,514 98 Roofs, HSG B

8,151 88 Weighted Average

2,275 27.91% Pervious Area

5,876 72.09% Impervious Area

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

6.0 Direct Entry,

Summary for Subcatchment 6S: Subcatchment 6S

Runoff = 1.38cfs@ 12.10 hrs, Volume= 0.108 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 lll 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN Description
1,171 61 >75% Grass cover, Good, HSG B
1,414 98 Paved parking, HSG B
2,723 98 Paved parking, HSG D
3,397 80 >75% Grass cover, Good, HSG D
3,927 98 Roofs, HSG D
12,632 90 Weighted Average
4,568 36.16% Pervious Area
8,064 63.84% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft’/it)  (fi/sec) (cfs)

6.5 65 0.0200 0.17 Sheet Fiow,

Grass: Short n=0.150 P2=3.70"
0.5 35 0.0200 1.20 Sheet Flow,

Smooth surfaces n=0.011 P2=3.70"
0.2 27 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3fps

7.2 127 Total
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Summary for Subcatchment 7S: Subcatchment 78

Runoff = 1.94cfs @ 12.13 hrs, Volume= 0.158 af, Depth> 3.83"

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

5,466 98 Roofs, HSG B

2,932 98 Paved parking, HSG B

7,537 61 >75% Grass cover, Good, HSG B

1,448 98 Roofs, HSG D

2,481 98 Paved parking, HSG D

1,681 80 >75% Grass cover, Good, HSG D
21,545 84 Weighted Average

9,218 42.78% Pervious Area
12,327 57.22% Impervious Area

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

86 90 0.0189 0.18 Sheet Flow,

Grass: Short n=0.150 P2=3.70"
0.2 10 0.0100 0.71 Sheet Flow,

Smooth surfaces n=0.011 P2=3.70"
0.2 22 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3fps

9.0 122 Total
Summary for Subcatchment 8S: Subcatchment 8S

Runoff = 1.85cfs @ 12.16 hrs, Volume= 0.162 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 Il 24-hr 10 Yr 24 Hr(+15%) Rainfall=5.61"

Area (sf) CN  Description
4,269 61 >75% Grass cover, Good, HSG B
4,487 98 Paved parking, HSG B
2,180 98 Roofs, HSG B
3,652 80 >75% Grass cover, Good, HSG D
* 1,794 98 Ledge Outcrop, HSG D
39 98 Paved parking, HSG D
3,992 98 Roofs, HSG D
20,413 87 Weighted Average
7,921 38.80% Pervious Area
12,492 61.20% Impervious Area
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.. Tc . Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.7 42 0.0330 0.19 Sheet Flow,

Grass: Short n=0.150 P2=3.70"
6.8 58 0.0140 0.14 Sheet Flow,

Grass: Short n=0.150 P2=3.70"
0.6 28 0.0140 0.83 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps
0.4 53 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.56 181 Total
Summary for Reach AP1: Isolated Wetland

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

Inflow Area = 1.689 ac, 58.50% Impervious, Inflow Depth > 3.90" for 10 Yr 24 Hr(+15%) event
Inflow = 218 cfs @ 12.35 hrs, Volume= 0.549 af
Outflow = 218cfs @ 12.35 hrs, Volume= 0.549 af, Atten=0%, Lag= 0.0 min

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

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

inflow Area = 0.091 ac, 13.95% Impervious, Inflow Depth > 3.73" for 10 Yr 24 Hr(+15%) event
Inflow = 036cfs@ 12.12 hrs, Volume= 0.028 af
Outflow = 0.36cfs @ 12.12 hrs, Volume= 0.028 af, Atten= 0%, Lag= 0.0 min

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

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

Inflow Area = 0.071 ac, 0.00% Impervious, Infiow Depth > 1.75" for 10 Yr 24 Hr(+15%) event
Inflow = 013 cfs @ 12.10 hrs, Volume= 0.010 af
Outflow = 013cfs @ 12.10 hrs, Volume= 0.010 af, Atten= 0%, Lag= 0.0 min

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

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

Inflow Area = 0.107 ac, 50.32% Impervious, Inflow Depth > 3.33" for 10 Yr 24 Hr(+15%) event
Inflow = 0.41cfs @ 12.09 hrs, Volume= 0.030 af
Outflow = 041cfs@ 12.09 hrs, Volume= 0.030 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

Summary for Pond 1P: Rain Garden #1

Inflow Area = 0.187 ac, 72.09% Impervious, Inflow Depth > 4.25" for 10 Yr24 Hr(+15%) event
Inflow = 0.88cfs @ 12.09 hrs, Volume= 0.066 af

Qutflow = 0.78 cfs @ 12.17 hrs, Volume= 0.066 af, Atten=12%, Lag= 4.6 min
Primary = 078 cfs @ 12.17 hrs, Volume= 0.066 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
Peak Elev= 37.41' @ 12.17 hrs Surf.Area= 780 sf Storage= 819 cf

Plug-Flow detention time= 85.8 min calculated for 0.066 af (99% of inflow)
Center-of-Mass det. time= 80.3 min ( 873.6 - 793.3)

Volume Invert Avail.Storage _ Storage Description
#1 33.49' 902 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(fest) (sg-ft) (%) (cubic-feet) (cubic-feet)
33.49 209 0.0 0 0
33.50 209 40.0 1 1
34.49 209 40.0 83 84
34.50 209 15.0 0 84
35.99 209 15.0 47 131
36.00 209 100.0 2 133
37.00 602 100.0 406 538
37.50 821 100.0 356 894
37.51 821 100.0 8 902
Device Routing Invert Outlet Devices
#1  Primary 33.58' 8.0" Round Culvert

L= 40.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 33.58' / 33.23' S=0.0088'/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 33.75' 6.0" Vert, Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3 Device 2 33.49' 5.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#4 Device 1 37.30' 24.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#5 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=0.70 cfs @ 12.17 hrs HW=37.40' TW=33.69' (Dynamic Tailwater)
T_1=Cculvert (Passes 0.70 cfs of 2.48 cfs potential flow)
=Orifice/Grate (Passes 0.09 cfs of 1.74 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.09 cfs)
=Orifice/Grate (Weir Controls 0.61 cfs @ 1.01 fps)

E(;ondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.49' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Rain Garden #2

[92] Warning: Device #5 is above defined storage

Inflow Area = 0.290 ac, 63.84% Impervious, Inflow Depth > 4.46" for 10 Yr 24 Hr(+15%) event
Inflow = 1.38cfs @ 12.10 hrs, Volume= 0.108 af

Outflow = 1.04 cfs @ 12.20 hrs, Volume= 0.107 af, Atten=24%, Lag= 6.1 min
Primary = 1.04 cfs @ 12.20 hrs, Volume= 0.107 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
Peak Elev= 37.63' @ 12.20 hrs Surf.Area= 1,080 sf Storage= 1,368 cf

Plug-Flow detention time= 101.3 min calculated for 0.107 af (99% of inflow)
Center-of-Mass det. time= 94.9 min ( 882.3-787.4)

Volume Invert Avail.Storage _Storage Description
#1 33.49 1,809 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) {cubic-feet)
33.49 369 0.0 0 0
33.50 369 40.0 1 1
34.49 369 40.0 146 148
34.50 369 15.0 1 148
35.99 369 15.0 82 231
36.00 369 100.0 4 234
37.00 752 100.0 561 795
38.00 1,276 100.0 1,014 1,809
Device Routing invert Outlet Devices
#1  Primary 33.58' 8.0" Round Culvert

L= 32.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 33.58' / 33.23' $=0.0109' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 33.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 2 33.49' 5.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#4  Device 1 37.50" 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#5 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
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Coef. (English) 2.38 2.54 2.69 2.68 2.67-2.67 2.65 2.66 2.66
. 268 2.72 2.73 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=1.02 cfs @ 12.20 hrs HW=37.62' TW=33.71" (Dynamic Tailwater)
=Culvert (Passes 1.02 cfs of 2.56 cfs potential flow)
=Orifice/Grate (Passes 0.12 cfs of 1.80 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.12 cfs)
=Orifice/Grate (Weir Controls 0.90 cfs @ 1.15 fps)

gecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.49' TW=0.00" (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 3P: Rain Garden #3

[92] Warning: Device #5 is above defined storage

inflow Area = 0.495 ac, 57.22% Impervious, Inflow Depth> 3.83" for 10 Yr 24 Hr(+15%) event
inflow = 194 cfs @ 12.13 hrs, Volume= 0.158 af

Outflow = 0.22cfs @ 12.96 hrs, Volume= 0.154 af, Atten=89%, Lag= 50.1 min
Primary = 0.22cfs @ 12.96 hrs, Volume= 0.154 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
Peak Elev= 37.44' @ 12.96 hrs Surf.Area= 1,916 sf Storage= 2,920 cf

Plug-Flow detention time= 143.8 min calculated for 0.154 af (98% of inflow)
Center-of-Mass det. time= 130.2 min ( 938.1 - 808.0)

Volume Invert Avail.Storage Storage Description
#1 33.49 4,092 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) (cubic-feet)
33.49 1,151 0.0 0 0
33.50 1,151 400 5 5
34.49 1,151 40.0 456 460
34.50 1,151 15.0 2 462
35.99 1,151 15.0 257 719
36.00 1,151 100.0 12 731
37.00 1,666 100.0 1,409 2,139
38.00 2,240 100.0 1,953 4,092
Device Routing Invert Outlet Devices
#1  Primary 33.58' 8.0" Round Culvert

L=60.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 33.58' / 33.23' S=0.0058 ' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 33.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 2 33.49' 5.000 in/hr Exfiltration over Surface area Phase-In= 0.10'
#4 Device 1 37.50' 24.0" Horiz. Orifice/Grate - C= 0.600

Limited to weir flow at low heads
#5 Secondary 38.00' 90.0' long x 4.0' breadth Broad-Crested Rectangular Weir
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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 2.73 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=0.22 cfs @ 12.96 hrs HW=37.44' TW=33.20' (Dynamic Tailwater)
=Culvert (Passes 0.22 cfs of 2.33 cfs potential flow)
=Orifice/Grate (Passes 0.22 cfs of 1.75 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.22 cfs)
4=0Orifice/Grate ( Controls 0.00 cfs)

gecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.49' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4P: Rain Garden #4

Inflow Area = 0.469 ac, 61.20% Impervious, Inflow Depth > 4.14" for 10 Yr 24 Hr(+15%) event
Inflow = 185¢cfs @ 12.16 hrs, Volume= 0.162 af

Outflow = 1.32cfs @ 12.30 hrs, Volume= 0.159 af, Atten=29%, Lag= 8.5 min
Primary = 1.32cfs @ 12.30 hrs, Volume= 0.159 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
Peak Elev= 37.65' @ 12.30 hrs Surf.Area= 1,431 sf Storage= 2,040 cf

Plug-Flow detention time= 105.1 min calculated for 0.159 af (98% of infiow)
Center-of-Mass det. time= 95.8 min ( 896.8 - 801.0 )

Volume Invert Avail. Storage _ Storage Description
#1 33.74' 2,592 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) (cubic-feet)
33.74 790 0.0 0 0
33.75 790 40.0 3 3
34.74 790 40.0 313 316
3475 790 15.0 1 317
36.24 790 15.0 177 494
36.25 790 100.0 8 502
37.00 1,116 100.0 715 1,216
38.00 1,603 100.0 1,360 2,576
38.01 1,622 100.0 16 2,592
Device Routing Invert Outlet Devices
#1  Primary 33.50' 12.0" Round Culvert

L=95.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 33.50'/ 32.90' S=0.0063 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Device 1 34.00" 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 2 33.74' 5.000 in/hr Exfiltration over Surface area Phase-in= 0.10'
#4  Device 1 37.50' 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads



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

Prepared by {enter your company name here} - Printed 8/20/2021
HydroCAD® 10:10-4a_s/n 10589 © 2020 HydroCAD Software Solutions LLC Page 17

#5 Secondary 38.00' 25.0' 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

Primary OutFlow Max=1.32 cfs @ 12.30 hrs HW=37.65' TW=33.59' (Dynamic Tailwater)
=Culvert (Passes 1.32 cfs of 5.52 cfs potential flow)
=Orifice/Grate (Passes 0.17 cfs of 1.74 cfs potential flow)
3=Exfiltration (Exfiltration Controls 0.17 cfs)
=Orifice/Grate (Weir Controls 1.15 cfs @ 1.25 fps)

g:;ondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.74' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 5P: Concrete Galley 8x14

[44] Hint: Outlet device #1 is below defined storage
[92] Warning: Device #2 is above defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=108)

Inflow Area = 1.440 ac, 61.78% Impervious, Inflow Depth > 4.05" for 10 Yr 24 Hr(+15%) event
Inflow = 274 cfs @ 12.27 hrs, Volume= 0.486 af

Outflow = 1.77 cfs @ 12.45 hrs, Volume= 0.486 af, Atten= 35%, Lag= 10.9 min
Primary = 177 cfs @ 12.45 hrs, Volume= 0.486 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 32.96' @ 12.46 hrs Surf.Area= 0.031 ac Storage= 0.018 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.2 min ( 904.8 - 903.6 )

Volume Invert  Avail.Storage _Storage Description
#1A 32.30' 0.000 af 24.00'W x 56.00'L x 5.67'H Field A
0.175 af Overall - 0.175 af Embedded = 0.000 af x 40.0% Voids
#2A 32.30' 0.138 af Shea Leaching Chamber 8x14x5.7 x 12 Inside #1

Inside= 84.0"W x 60.0"H => 38.46 sf x 13.00'L = 500.0 cf
Qutside= 96.0"W x 68.0"H => 45.36 sf x 14.00'L = 635.0 cf
12 Chambers in 3 Rows

0.138 af Total Available Storage

Storage Group A created with Chamber Wizard

Device _Routing Invert Outlet Devices
#1 Primary 31.47" 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 39.00' 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=1.77 cfs @ 12.45 hrs HW=32.96' TW=31.85" (Dynamic Tailwater)
1=0rifice/Grate (Orifice Controls 1.77 cfs @ 5.06 fps)
~2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6P: Drain Manhole #1

Inflow Area = 0.477 ac, 67.07% Impervious, Inflow Depth > 4.34" for 10 Yr 24 Hr(+15%) event
Inflow = 1.65cfs @ 12.19 hrs, Volume= 0.172 af

Qutflow = 1.65cfs @ 12.19 hrs, Volume= 0.172 af, Atten= 0%, Lag= 0.0 min
Primary = 1.65cfs @ 12.19 hrs, Volume= 0.172 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 33.73' @ 12.19 hrs
Flood Elev= 38.90'

Device Routing Invert Outlet Devices
#1  Primary 32.90' 12.0" Round Culvert

L=46.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 32.90'/ 32.60' S=0.0065"'" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.61 cfs @ 12.19 hrs HW=33.71' TW=32.42' (Dynamic Tailwater)
1=Culvert (Barrel Controls 1.61 cfs @ 3.21 fps)

Summary for Pond 7P: Drain Manhole #2

Inflow Area = 0.963 ac, 59.15% Impervious, Inflow Depth> 3.90" for 10 Yr 24 Hr(+15%) event
Inflow = 1.52cfs @ 12.30 hrs, Volume= 0.313 af

Outflow = 1.52cfs @ 12.30 hrs, Volume= 0.313 af, Atten= 0%, Lag= 0.0 min
Primary = 1.52cfs @ 12.30 hrs, Volume= 0.313 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 33.59' @ 12.30 hrs
Flood Elev= 39.60'

Device Routing Invert Qutlet Devices
#1  Primary 32.80' 12.0" Round Culvert
L=48.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 32.80'/ 32.50' S$=0.0062 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.52 cfs @ 12.30 hrs HW=33.59' TW=32.75' (Dynamic Tailwater)
1=Culvert (Barrei Controls 1.52 cfs @ 3.15 fps)



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

Prepared by {enter your company name here} Printed 8/20/2021
HydroCAD® 10.10-4a_s/n 10589 _© 2020 HydroCAD Software Solutions LLC Page 19

..Summary for Pond 8P: Drain Manhole #3

1.440 ac, 61.78% Impervious, Inflow Depth> 4.05" for 10 Yr 24 Hr(+15%) event

Inflow Area =

Inflow = 177 cfs @ 12.45 hrs, Volume= 0.486 af

Outflow = 1,77 cfs @ 12.45 hrs, Volume= 0.486 af, Atten= 0%, Lag= 0.0 min
Primary = 1.77 cfs @ 12.45 hrs, Volume= 0.486 af

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

Peak Elev= 31.85' @ 12.45 hrs
Flood Elev= 39.90'

Device _Routing invert OQutlet Devices
#1 Primary 31.00' 12.0" Round Culvert
L=85.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 31.00' / 30.50' S=0.0059 /' Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=1.77 cfs @ 12.45 hrs HW=31.8%' TW=0.00" (Dynamic Tailwater)
T 1=Culvert (Barrel Controls 1.77 cfs @ 3.34 fps)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-2C method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Subcatchment18 Runoff Area=10,824 sf 39.50% Impervious Runoff Depth>4.36"
Flow Length=95' Tc=12.2 min CN=76 Runoff=1.03 cfs 0.090 af

Subcatchment28: Subcatchment2$ Runoff Area=3,963 sf 13.95% Impervious Runoff Depth>5.13"
Flow Length=113" Slope=0.0250"/" Tc=8.5 min CN=83 Runoff=0.49 cfs 0.039 af

Subcatchment3S: Subcatchment3S Runoff Area=3,080 sf 0.00% Impervious Runoff Depth>2.79"
Tc=6.0 min CN=61 Runoff=0.22 cfs 0.016 af

Subcatchment4S: Subcatchment4S Runoff Area=4,856 sf 50.32% Impervious Runoff Depth>4.69"
Te=6.0 min CN=79 Runoff=0.57 cfs 0.042 af

Subcatchment5S: Subcatchment5S Runoff Area=8,151 sf 72.09% Impervious Runoff Depth>5.71"
Tc=6.0 min CN=88 Runoff=1.17 cfs 0.089 af

Subcatchment6S: Subcatchment6S Runoff Area=12,632 sf 63.84% Impervious Runoff Depth>5.94"
Flow Length=127" Slope=0.0200'7 Tc=7.2 min CN=90 Runoff=1.80 cfs 0.143 af

Subcatchment7S: Subcatchment7S Runoff Area=21,545 sf 57.22% Impervious Runoff Depth>5.25"
Flow Length=122" Tc=9.0 min CN=84 Runoff=2.65 cfs 0.216 af

Subcatchment8S: Subcatchment8S Runoff Area=20,413 sf 61.20% Impervious Runoff Depth>5.59"
Flow Length=181" Tc=11.5 min CN=87 Runoff=2.46 cfs 0.218 af

Reach AP1: Isolated Wetland Inflow=3.09 cfs 0.749 af
Outflow=3.09 cfs 0.749 af

Reach AP2: Shoulder of Road Inflow=0.49 cfs 0.039 af
Outflow=0.49 cfs 0.039 af

Reach AP3: Detention Pond Inflow=0.22 cfs 0.016 af
Outflow=0.22 cfs 0.016 af

Reach AP4: Rear of Site Inflow=0.57 cfs 0.042 af
Outflow=0.57 cfs 0.042 af

Pond 1P: Rain Garden #1 Peak Elev=37.44' Storage=845 cf Inflow=1.17 cfs 0.089 af
Primary=1.16 cfs 0.088 af Secondary=0.00 cfs 0.000 af OQutflow=1.16 cfs 0.088 af

Pond 2P: Rain Garden #2 Peak Elev=37.68' Storage=1,429 cf Inflow=1.80 cfs 0.143 af
Primary=1.72 cfs 0.142 af Secondary=0.00 cfs 0.000 af Outflow=1.72 cfs 0.142 af

Pond 3P: Rain Garden #3 Peak Elev=37.63' Storage=3,307 cf Inflow=2.65 cfs 0.216 af
Primary=1.22 cfs 0.212 af Secondary=0.00 ¢fs 0.000 af Outflow=1.22 cfs 0.212 af

Pond 4P: Rain Garden #4 Peak Elev=37.72' Storage=2,152 cf Inflow=2.46 cfs 0.218 af
Primary=2.35 cfs 0.216 af Secondary=0.00 cfs 0.000 af OQutflow=2.35 cfs 0.216 af
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Pond 5P: Concrete Galley 8x14 . - Peak Elev=34.60" Storage=0.063 af Inflow=5.02 cfs 0.659 af -

Outflow=2.58 cfs 0.659 af

Pond 6P: Drain Manhole #1 Peak Elev=34.64" Inflow=2.91 cfs 0.231 af
12.0" Round Culvert n=0.013 L=46.0' $=0.0065'" Outflow=2.91 cfs 0.231 af

Pond 7P: Drain Manhole #2 Peak Elev=34.97' Inflow=2.77 cfs 0.428 af
12.0" Round Culvert n=0.013 L=48.0' S=0.0062"/" Outflow=2.77 cfs 0.428 af

Pond 8P: Drain Manhole #3 Peak Elev=32.25' Inflow=2.58 cfs 0.659 af
12.0" Round Culvert n=0.013 L=85.0' S=0.0059 "' Outflow=2.58 cfs 0.659 af

Total Runoff Area = 1.958 ac Runoff Volume = 0.854 af Average Runoff Depth = 5.24"
46.14% Pervious = 0.903 ac  53.86% Impervious = 1.054 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
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: Subcatchment1§ Runoff Area=10,824 sf 39.50% Impervious Runoff Depth>5.63"

Flow Length=95"' Tc=12.2 min CN=76 Runoff=1.33 cfs 0.117 af

Subcatchment2$: Subcatchment2S Runoff Area=3,963 sf 13.95% Impervious Runoff Depth>6.48"
Flow Length=113" Siope=0.0250 "/ Tc=8.5 min CN=83 Runoff=061 cfs 0.049 af

Subcatchment3S: Subcatchment3S Runoff Area=3,090 sf 0.00% Impervious Runoff Depth>3.85"
Tc=6.0 min CN=61 Runoff=0.31 cfs 0.023 af

Subcatchment4S: Subcatchment4S Runoff Area=4,656 sf 50.32% Impervious Runoff Depth>6.00"
Tc=6.0 min CN=79 Runoff=0.72 cfs 0.053 af

Subcatchment5S: Subcatchment5S Runoff Area=8,151 sf 72.09% Impervious Runoff Depth>7.08"
Tc=6.0 min CN=88 Runoff=1.43 cfs 0.110 af

Subcatchment6S: Subcatchment6S Runoff Area=12,632 sf 63.84% Impervious Runoff Depth>7.32"
Flow Length=127"' Slope=0.0200"/ Tc=7.2 min CN=90 Runoff=2.20 cfs 0.177 af

Subcatchment7S: Subcatchment7S Runoff Area=21,545 sf 57.22% Impervious Runoff Depth>6.60"
Flow Length=122" Tc=9.0 min CN=84 Runoff=3.29 cfs 0.272 af

Subcatchment8S: Subcatchment8S Runoff Area=20,413 sf 61.20% Impervious Runoff Depth>6.96"
Flow Length=181" Tc=11.5min CN=87 Runoff=3.02 c¢fs 0.272 af

Reach AP1: Isolated Wetland Inflow=3.97 cfs 0.936 af
Outflow=3.97 cfs 0.936 af

Reach AP2: Shouider of Road Inflow=0.61 cfs 0.049 af
Outflow=0.61 cfs 0.049 af

Reach AP3: Detention Pond Inflow=0.31 cfs 0.023 af
Outflow=0.31 cfs 0.023 af

Reach AP4: Rear of Site Inflow=0.72 cfs 0.053 af
Outflow=0.72 cfs 0.053 af

Pond 1P: Rain Garden #1 Peak Elev=37.46' Storage=861 cf Inflow=1.43 cfs 0.110 af
Primary=1.41 cfs 0.109 af Secondary=0.00 cfs 0.000 af Outflow=1.41 cfs 0.109 af

Pond 2P: Rain Garden #2 Peak Elev=37.71' Storage=1462 cf Inflow=2.20 cfs 0.177 af
Primary=2.11 cfs 0.174 af Secondary=0.00 cfs 0.000 af Outflow=2.11 cfs 0.174 af

Pond 3P: Rain Garden #3 Peak Elev=37.84' Storage=3,731 ¢f Inflow=3.29 cfs 0.272 af
: Primary=2.12 cfs 0.268 af Secondary=0.00 cfs 0.000 af Outflow=2.12 cfs 0.268 af

Pond 4P: Rain Garden #4 X Peak Elev=37.76" Storage=2,209 cf Inflow=3.02 cfs 0.272 af
Primary=2.93 cfs 0.269 af Secondary=0.00 cfs 0.000 af Outflow=2.93 cfs 0.269 af
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Pond 5P: Concrete Galley 8x14 Peak Elev=36.26" Storage=0.109 af Inflow=7.63 cfs 0.820 af.

Outflow=3.19 cfs 0.820 af

Pond 6P: Drain Manhole #1 - Peak Elev=36.32' Inflow=3.51 cfs 0.283 af
12.0" Round Culvert n=0.013 L=46.0' S=0.0065"'" Outflow=3.51 cfs 0.283 af

Pond 7P: Drain Manhole #2 Peak Elev=36.86" Inflow=5.02 cfs 0.537 af
12.0" Round Culvert n=0.013 L=48.0' $=0.0062 "/ Outflow=5.02 cfs 0.537 af

Pond 8P: Drain Manhole #3 Peak Elev=32.67' Inflow=3.19 c¢fs 0.820 af
12.0" Round Culvert n=0.013 L=85.0' S=0.0059 '/ Outflow=3.19 cfs 0.820 af

Total Runoff Area = 1.958 ac Runoff Volume = 1.073 af Average Runoff Depth = 6.58"
46.14% Pervious = 0.903 ac  53.86% Impervious = 1.054 ac
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Summary for Subcatchment 1S: Subcatchment 1$

Runoff = 1.33cfs @ 12.17 hrs, Volume= 0.117 af, Depth> 5.63"

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 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN Description

576 98 Paved roads w/curbs & sewers, HSG D
2,763 98 Paved roads w/curbs & sewers, HSG B
1,389 55 Woods, Good, HSG B
4,343 861 >75% Grass cover, Good, HSG B

637 80 >75% Grass cover, Good, HSG D

180 77 Woods, Good, HSG D

779 98 Roofs, HSG B

157 98 Roofs, HSG D

10,824 76  Weighted Average
6,549 60.50% Pervious Area
4275 39.50% Impervious Area

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

7.1 43 0.0070 0.10 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
1.7 20 0.0500 0.19 Sheet Flow,
Grass: Short n=0.150 P2= 3.70"
0.2 3 0.2300 0.24 Sheet Flow,
Grass: Short n=0.150 P2= 3.70"
14 11 0.1800 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.70"
1.8 18 0.2830 0.17 Sheet Flow,

Woods: Light underbrush _n=0.400 P2=3.70"

12.2 95 Total
Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 0.61cfs @ 12.12 hrs, Volume= 0.049 af, Depth> 6.48"

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
3,410 80 >75% Grass cover, Good, HSG D
319 98 Paved roads w/curbs & sewers, HSG D
234 98 Roofs, HSG D
3,963 83 Weighted Average
3,410 . .86.05% Pervious Area
553 . -:13.95% Impervious Area
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Tc Length Slope Velocity Capacity Description
. (min) __ (feet) (fuft)  (ft/'sec) - (cfs)

8.3 100 0.0250 0.20 Sheet Flow,
_ : Grass: Short n=0.150 P2=3.70"
0.2 13 - 0.0250 1.1 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

8.5 113 Total

Summary for Subcatchment 3S: Subcatchment 38

Runoff = 0.31cfs@ 12.10 hrs, Volume= 0.023 af, Depth> 3.85"

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
2,947 61 >75% Grass cover, Good, HSG B
143 55 Woods, Good, HSG B
3,090 61 Weighted Average
3,090 100.00% Pervious 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 = 0.72cfs @ 12.09 hrs, Volume= 0.053 af, Depth> 6.00"

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 (sff CN Description
* 2,343 98 Ledge Outcrop, HSG D
73 77 Woods, Good, HSG D
917 55 Woods, Good, HSG B
1,323 61 >75% Grass cover, Good, HSG B
4,656 79 Weighted Average
2,313 49.68% Pervious Area
2,343 50.32% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment 5S: Subcatchment 58

Runoff = 143 cfs @ 12.09 hrs, Volume= 0.110 af, Depth> 7.08" -

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0. 05 hrs
Type Wl 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN Description

2,275 61 >75% Grass cover, Good, HSG B
14 98 Paved parking, HSG D

3,348 98 Paved parking, HSG B

2,514 98 Roofs, HSG B

8,151 88 Weighted Average

2,275 27.91% Pervious Area

5,876 72.09% 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 = 220cfs @ 12.10 hrs, Volume= 0.177 af, Depth> 7.32"

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

1,171 61 >75% Grass cover, Good, HSG B
1,414 98 Paved parking, HSG B
2,723 98 Paved parking, HSG D
3,397 80 >75% Grass cover, Good, HSG D
3,927 98 Roofs, HSG D
12,632 90 Weighted Average
4,568 36.16% Pervious Area
8,064 63.84% Impervious Area

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

6.5 65 0.0200 0.17 Sheet Flow,

Grass: Short n=0.150 P2=3.70"
05 35 0.0200 1.20 Sheet Flow,

Smooth surfaces n=0.011 P2=3.70"
0.2 27 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

7.2 127 Total
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Summary for Subcatchment 7S: Subcatchment 78

Runoff = 329cfs@ 12.12 hrs, Volume= 0.272 af, Depth> 6.60"

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
5,466 98 Roofs, HSG B
2,932 98 Paved parking, HSG B
7,537 61 >75% Grass cover, Good, HSG B
1,448 98 Roofs, HSG D
2,481 98 Paved parking, HSG D
1,681 80 >75% Grass cover, Good, HSG D

21,5645 84 Weighted Average

9,218 42 78% Pervious Area
12,327 57.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)

8.6 90 0.0189 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.70"

0.2 10 0.0100 0.71 Sheet Flow,
Smooth surfaces n=0.011 P2=3.70"

0.2 22 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

9.0 122 Total
Summary for Subcatchment 8S: Subcatchment 85

Runoff = 3.02cfs@ 12.16 hrs, Volume= 0.272 af, Depth> 6.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type I1l 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Area (sf) CN __ Description
4,269 61 >75% Grass cover, Good, HSG B
4487 98 Paved parking, HSG B
2,180 98 Roofs, HSG B
3,652 80 >75% Grass cover, Good, HSG D
* 1,794 98 Ledge Outcrop, HSG D
39 98 Paved parking, HSG D
3,992 98 Roofs, HSG D
20,413 87 Weighted Average
7,921 38.80% Pervious Area
12,492 61.20% Impervious Area
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Tc Length Siope Velocity Capacity Description
{min) (feet) {ft’/ft)  (ft/sec) (cfs)
3.7 42 0.0330 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
6.8 58 0.0140 0.14 Sheet Flow,
Grass: Short n=0.150 P2=3.70"
0.6 28 0.0140 0.83 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.4 53 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.5 181 Total
Summary for Reach AP1: Isolated Wetland

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

Iinflow Area = 1.689 ac, 58.50% Impervious, Inflow Depth > 6.65" for 50 Yr 24 Hr(+15%) event
Inflow = 3.97cfs@ 12.25 hrs, Volume= 0.936 af
Outflow = 397 cfs @ 12.25 hrs, Volume= 0.936 af, Atten=0%, Lag= 0.0 min

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

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

Inflow Area = 0.091 ac, 13.95% Impervious, Inflow Depth > 6.48" for 50 Yr 24 Hr(+15%) event
Inflow = 061cfs@ 12.12 hrs, Voiume= 0.049 af
Outflow = 061cfs@ 12.12 hrs, Volume= 0.049 af, Atten=0%, Lag= 0.0 min

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

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

Inflow Area = 0.071 ac, 0.00% Impervious, Inflow Depth > 3.85" for 50 Yr 24 Hr(+15%) event
Inflow = 031cfs@ 12.10 hrs, Volume= 0.023 af
Outflow = 0.31cfs@ 12.10 hrs, Volume= 0.023 af, Atten=0%, Lag= 0.0 min

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

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

Inflow Area = 0.107 ac, 50.32% Impervious, Inflow Depth > 6.00" for 50 Yr 24 Hr(+15%) event
Inflow = 0.72cfs @ 12.09 hrs, Volume= 0.053 af
Outflow = 0.72cfs @ 12.09 hrs, Volume= 0.053 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

Summary for Pond 1P: Rain Garden #1

Inflow Area = 0.187 ac, 72.09% Impervious, Inflow Depth > 7.08" for 50 Yr 24 Hr(+15%) event
Inflow = 143 cfs @ 12.09 hrs, Volume= 0.110 af

Qutflow = 141cfs @ 12.11 hrs, Volume= 0.109 af, Atten=2%, Lag= 1.1 min
Primary = 1.41cfs@ 12.11 hrs, Volume= 0.109 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
Peak Elev= 37.46' @ 12.11 hrs Surf.Area= 803 sf Storage= 861 cf

Plug-Flow detention time= 72.6 min calculated for 0.109 af (99% of inflow)
Center-of-Mass det. time= 64.3 min ( 844.0 - 779.6 )

Volume Invert Avail.Storage _Storage Description
#1 33.49 902 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) (cubic-feet)
33.49 209 0.0 0 0
33.50 209 400 1 1
34.49 209 40.0 83 84
34.50 209 15.0 0 84
35.99 209 150 47 131
36.00 209 100.0 2 133
37.00 602 100.0 406 538
37.50 821 100.0 356 894
37.51 821 100.0 8 902
Device _Routing Invert Qutlet Devices
#1  Primary 33.58' 8.0" Round Culvert

L= 40.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 33.58' / 33.23' S=0.0088 /' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 33.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 2 33.49' 5.000 in/hr Exfiltration over Surface area Phase-in= 0.10'
#4  Device 1 37.30' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#5 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
268 2.72 2.73 2.76 2.79 2.88 3.07 3.32
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Primary OutFlow Max=1.38 cfs @ 12.11 hrs HW=37.46' TW=34.73' (Dynamic Tailwater)
=Culvert (Passes 1.38 cfs of.2.19 cfs potential flow)
=Orifice/Grate (Passes 0.09 cfs of 1.56 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.09 cfs)
=Orifice/Grate (Weir Controls 1.29 cfs @ 1.30 fps)

gecondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.49' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 2P: Rain Garden #2

[92] Warning: Device #5 is above defined storage

Inflow Area = 0.290 ac, 63.84% Impervious, Inflow Depth > 7.32" for 50 Yr 24 Hr(+15%) event
Inflow = 220cfs @ 12.10 hrs, Volume= 0177 af

Outflow = 211 cfs @ 12.12 hrs, Volume= 0.174 af, Atten=4%, Lag= 1.4 min
Primary = 21 cfs @ 12.12 hrs, Volume= 0.174 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
Peak Elev= 37.71" @ 12.12 hrs Surf.Area= 1,124 sf Storage= 1,462 cf

Plug-Flow detention time= 84.4 min calculated for 0.174 af (98% of inflow)
Center-of-Mass det. time= 73.0 min ( 847.6 - 774.6 )

Volume Invert Avail.Storage _Storage Description
#1 3349 1,809 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
{feet) (sg-ft) (%) (cubic-feet) {cubic-feet)
33.49 369 0.0 0 0
33.50 369 40.0 1 1
34.49 369 40.0 146 148
34.50 369 15.0 1 148
35.99 369 15.0 82 231
36.00 369 100.0 4 234
37.00 752 100.0 561 795
38.00 1,276 100.0 1,014 1,809

Device Routing Invert Outlet Devices

#1  Primary 33.58' 8.0" Round Culvert

L=32.0' CPP, projecting, no headwall, Ke= 0.900
inlet / Outlet Invert= 33.58' / 33.23' S=0.0109 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2 Device 1 33.75" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3 Device 2 33.49' 5.000 in/hr Exfiltration over Surface area Phase-in=0.10'
#4  Device 1 37.50' 24.0" Horiz. Orifice/Grate C= 0.600
Limited tc weir flow at low heads
#5 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
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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

Primary OutFlow Max=2.06 cfs @ 12.12 hrs HW=37.71' TW=34.69' (Dynamic Tailwater)
=Culvert (Passes 2.06 cfs of 2.31 cfs potential flow)
=Orifice/Grate (Passes 0.13 cfs of 1.64 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.13 cfs)
=Orifice/Grate (Weir Controls 1.93 cfs @ 1.49 fps)

?econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.49' TW=0.00" (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 3P: Rain Garden #3

[92] Warning: Device #5 is above defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 0.495 ac, 57.22% Impervious, Inflow Depth > 6.60" for 50 Yr 24 Hr{(+15%) event
Inflow = 3.29cfs @ 12.12 hrs, Volume= 0.272 af

Qutflow = 212cfs @ 12.21 hrs, Volume= 0.268 af, Atten= 36%, Lag= 5.1 min
Primary = 2.12cfs@ 12.21 hrs, Volume= 0.268 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
Peak Elev= 37.84' @ 12.41 hrs Surf.Area= 2,145 sf Storage= 3,731 cf

Plug-Flow detention time= 117.6 min calculated for 0.267 af (98% of inflow)
Center-of-Mass det. time= 108.7 min ( 901.6 - 792.9 )

Volume Invert Avail.Storage  Storage Description
#1 33.49 4,092 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) (cubic-feet)
33.49 1,151 0.0 0 0
33.50 1,151 400 5 5
34.49 1,151  40.0 456 460
34.50 1,151 15.0 2 462
35.99 1,151 15.0 257 719
36.00 1,151 100.0 12 731
37.00 1,666 100.0 1,409 2,139
38.00 2,240 100.0 1,953 4,092
Device Routing Invert Outlet Devices
#1  Primary 33.58' 8.0" Round Culvert

L=60.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 33.58'/ 33.23' S=0.0058 /' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf

#2  Device 1 33.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3 Device 2 33.49' 5.000 in/hr Exfiltration over Surface area Phase-In= 0.10'
#4 Device 1 37.50' 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
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#5 Secondary -:38.00" 90.0' 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 2.73 2.76 2.79 2.88 3.07 3.32

Primary OutFlow Max=1.31 cfs @ 12.21 hrs HW=37.71' TW=36.59' (Dynamic Tailwater)
=Culvert (Outlet Controls 1.31 cfs @ 3.74 fps)
=Orifice/Grate (Passes < 1.00 cfs potential flow)
3=Exfiltration (Passes < 0.24 cfs potential flow)
4=Orifice/Grate (Passes < 1.98 cfs potential flow)

ii(;ondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.49' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 4P: Rain Garden #4

Inflow Area = 0.469 ac, 61.20% Impervious, Inflow Depth > 6.96" for 50 Yr 24 Hr(+15%) event
inflow = 3.02cfs @ 12.16 hrs, Volume= 0.272 af

Outflow = 293cfs @ 12.19 hrs, Volume= 0.269 af, Atten=3%, Lag= 1.8 min
Primary = 293cfs @ 12.19 hrs, Volume= 0.269 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
Peak Elev= 37.76' @ 12.19 hrs Surf.Area= 1,487 sf Storage= 2,209 cf

Plug-Flow detention time= 84.4 min calculated for 0.268 af (99% of inflow)
Center-of-Mass det. time= 78.1 min ( 865.1 - 787.0 )

Volume [nvert Avail.Storage Storage Description
#1 33.74' 2,992 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sg-ft) (%) (cubic-feet) {cubic-feet)
33.74 790 0.0 0 0
33.75 790 40.0 3 3
34.74 790 40.0 313 316
34.75 790 15.0 1 317
36.24 790 15.0 177 494
36.25 790 100.0 8 502
37.00 1,116 100.0 715 1,216
38.00 1,603 100.0 1,360 2,576
38.01 1,622 100.0 16 2,592
Device Routing Invert Qutlet Devices
#1  Primary 33.50" 12.0" Round Culvert

L=95.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 33.50' / 32.90' S=0.0063 '/ Cc=0.900

n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2 Device1 34.00" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads -
#3 Device 2 33.74' 5.000 in/hr Exfiltration over Surface area Phase-In=0.10'
#4  Device 1 37.50' 24.0" Horiz. Orifice/Grate C= 0.600
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Limited to weir flow at low heads .

#5 Secondary 38.00' 25.0' 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
250 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

Primary OutFlow Max=2.89 cfs @ 12.19 hrs HW=37.76' TW=36.05' (Dynamic Tailwater)
T 1=Culvert (Passes 2.89 cfs of 3.73 cfs potential flow)
=Orifice/Grate (Passes 0.17 cfs of 1.24 cfs potential flow)
=Exfiltration (Exfiltration Controls 0.17 cfs)
=Orifice/Grate (Weir Controls 2.72 cfs @ 1.67 fps)

Ecsondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=33.74' TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 5P: Concrete Galley 8x14

[44] Hint: Outlet device #1 is below defined storage

[92] Warning: Device #2 is above defined storage

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=99)
[80] Warning: Exceeded Pond 6P by 0.14' @ 12.25 hrs (1.11 cfs 0.013 af)

Inflow Area = 1.440 ac, 61.78% Impervious, Inflow Depth > 6.83" for 50 Yr 24 Hr(+15%) event
Inflow = 763cfs@ 12.19 hrs, Volume= 0.820 af

Outflow = 319cfs @ 12.51 hrs, Volume= 0.820 af, Atten= 58%, Lag= 19.1 min
Primary = 3.19cfs @ 12.51 hrs, Volume= 0.820 af

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev= 36.26' @ 12.52 hrs Surf.Area= 0.031 ac Storage= 0.109 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 7.5 min ( 878.1 - 870.5)

Volume Invert Avail.Storage Storage Description
#1A 32.30' 0.000 af 24.00'W x 56.00'L x 5.67'H Field A
0.175 af Overall - 0.175 af Embedded = 0.000 af x 40.0% Voids
#2A 32.30' 0.138 af Shea Leaching Chamber 8x14x5.7x 12 Inside #1

Inside= 84.0"W x 60.0"H => 38.46 sf x 13.00'L = 500.0 cf
Outside= 96.0"W x 68.0"H => 45.36 sf x 14.00'L = 635.0 cf
12 Chambers in 3 Rows

0.138 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Outlet Devices
#1  Primary 31.47' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 39.00' 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=3.18 cfs @ 12.51 hrs HW=36.25' TW=32.67' (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 3.18 cfs @ 9.12 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6P: Drain Manhole #1

Inflow Area = 0.477 ac, 67.07% Impervious, Inflow Depth > 7.11" for 50 Yr 24 Hr(+15%) event
inflow = 351cfs@ 12.12 hrs, Volume= 0.283 af

Outflow = 351cfs @ 12.12 hrs, Volume= 0.283 af, Atten= 0%, Lag= 0.0 min
Primary = 351cfs @ 12.12 hrs, Volume= 0.283 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 36.32' @ 12.55 hrs
Fiood Elev= 38.90’

Device Routing Invert Outlet Devices
#1  Primary 32.90' 12.0" Round Culvert

L=46.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 32.90'/ 32.60' S$=0.0065""" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.37 cfs @ 12.12 hrs HW=34.71" TW=33.43' (Dynamic Tailwater)
1=Culvert (Inlet Controls 3.37 cfs @ 4.29 fps)

Summary for Pond 7P: Drain Manhole #2

Inflow Area = 0.963 ac, 59.15% Impervious, Inflow Depth > 6.69" for 50 Yr 24 Hr(+15%) event
Inflow = 5.02cfs @ 12.21 hrs, Volume= 0.537 af

Qutflow = 502cfs @ 12.21 hrs, Volume= 0.537 af, Atten=0%, Lag= 0.0 min
Primary = 502cfs @ 12.21 hrs, Volume= 0.537 af

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 36.86' @ 12.48 hrs
Flood Elev= 39.60'

Device Routing Invert  Outlet Devices

#1  Primary 32.80' 12.0" Round Culvert
L=48.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 32.80'/ 32.50' S=0.0062"'/" Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=4.23 cfs @ 12.21 hrs HW=36.62' TW=34.61' (Dynamic Tailwater)
1=Culvert (Inlet Controls 4.23 cfs @ 5.38 fps)
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Summary for Pond 8P: Drain Manhole #3

Inflow Area = 1.440 ac, 61.78% Impervious, Inflow Depth > 6.83" for 50 Yr 24 Hr(+15%) event
Inflow = 3.19cfs@ 12.51 hrs, Volume= 0.820 af

Outflow = 3.19cfs @ 12.51 hrs, Volume= 0.820 af, Atten= 0%, Lag= 0.0 min
Primary = 319cfs @ 12.51 hrs, Volume= 0.820 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=32.67' @ 12.51 hrs
Flood Elev= 39.90'

Device Routing invert _Outlet Devices
#1  Primary 31.00' 12.0" Round Culvert
L= 85.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 31.00' / 30.50' S=0.0059 /' Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=3.19 cfs @ 12.51 hrs HW=32.67" TW=0.00' (Dynamic Tailwater)
1=Culvert (Barrel Controls 3.19 cfs @ 4.06 fps)
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Test Pit Logs



GO

- Project - i
~Client _
GES Project No. 2021039
MM/DD/YY Staff  03-23-2021
Test Pit No. 1
ESHWT: None Observed
Termination @ 60”
Refusal; Yes
Obs. Water: none
Depth Color Texture
Fill - 0-12” 10YR3/2 SL
Fill -12-35” 10YR3/3 SL
Apb —35-45" 10YR3/2 SL
Bwb — 45-60" 10YR4/3 SL
Bedrock — 60
Test Pit No. 2
ESHWT: None Observed
Termination @ 55”
Refusal: Yes
Obs. Water: none
Depth Color Texture
Ap -0-10” 10YR3/2 SL
Bw —10-55" 7.5YR3/4 SL
Rippable Bedrock — 55”
Test Pit No. 3
ESHWT: 31~
Termination @ 51»
Refiisal: Yes
Obs. Water: none
Depth Color Texture
Ap-0-11” 10YR3/3 SL
Bw—11-31" 10YR4/4 GRLS

Bw2-31-51" 7.5YRS/4

Rippable Bedrock — 517

CBSL

GOVE ENVIRONMENTAL SERVICES, INC.
TEST PIT DATA -

. 1169 &1171 Sagamore Avenue, Portsmouth, NH -+ -
- Gatrepy Planning Consultants, LL.C )

JP Gove, CSS # 004

Lot No.:

WSPCD Group:

Roots to:

SCS Soil:

HIS Type:
Structure Consistence
Gr Fr
Gr Fr
Gr Fr
Om Fr

Lot No.;

WSPCD Group:

Roofts to:

SCS Soil:

HIS Type:
Structure Consistence
Gr Fr
Gr Fr

Lot No.:

WSPCD Group:

Roots to:

SCS Soil:

HIS Type:
Structure Consistence
Gr Fr
Gr Fr
Om Fr

Redox
None
None
None
None

Redox
None
None

Redox
None
None
Yes

8 Continental Dr Bldg 2 Unit H, Exeter, NH 03833-7526

Ph (603) 778 0644 / Fax (603) 778 0654
info@gesinc.biz
www.gesinc.biz



Test Pit No.
ESHWT:
Terminatior. @
Refusal:

Obs. Water:

Depth Color
Ap - 0-117 10YR3/2
Bw-—11-33" 10YR4/4
Bedrock — 337

Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
Ap—0-10” 10YR3/3
Bw—10-22" 10YR4/4
Bedrock —22”

Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
A-02" 10YR3/2
Bedrock 2”

Test Pit No.
ESHWT:
Termination @
Refusal:

Obs. Water:

Depth Color
A-0-21" 10YR3/3
Bedrock — 217

4
None Observed

: 33'”

Yes
none

Texture
SL
CBSL

5

None Observed
22”

Yes

none

Texture
SL
CBSL

6

None Observed
2”

Yes

none

Texture
CBSL

7

None Observed
21”

Yes

none

Texture
CBSL

Lot No.:
WSPCD Group:
Roois to:

SCS Soil:

HIS Type:

Structure Consistence

Fr
Fr

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Structure Consistence

Fr
Fr

Lot No.:
WSPCD Group:
Roots to:

8CS Soil:

HIS Type:

Structure Consistence

Fr

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Structure Consistence

Fr

Test Pit Data. Sagamore Avenue
March 23, 2021—Page 2 of 3

Redox
None
None

Redox
None
None

Redox
None

Redox
None



Test Pit No.
ESHWT:
Termination @
Refusal:

Obs, Water;

Depth
Ap . 0“10!’
Bw —10-31”
Bedrock - 317

Color
10YR3/2
10YR4/6

Legend:

8
None Observed

317

Yes
none

Texture
SL
CBSL

GRLS = gravelly loamy sand

CBSL = cobbly sandy loam

SL= sandy loam

Gr = granular

Fr = friable

Om = massive

Ap = top soil

Bw = subsoil

Apb = buried topsoil
Bwb = buried subsoil

Structure

Lot No.:
WSPCD Group:
Roots to:

SCS Soil:

HIS Type:

Consistence
Fr
Fr

Test Pit Data: Sagamore Avenue
Mareh 23, 2021—Page 3 of 3

Redox
None
None



APPENDIX IV

HISS Soil Note and Map



This soil map was prepared by a professional soil scientist and meets the technical standards of the
SSSNNE Publication No. 1, High Intensity Soil Maps for NH, December 2017. Soil map was prepared on 4
April 2021, Soil map site was 1169 &1171 Sagamore Avenue, Portsmouth, NH.. -

Soil Map Units were identified using the Key to Soil Types. The conversion of High Intensity Soil Map
Unit to NRCS Soii Map Unit Name was based upon the observed soil profiles, as was hydrologic soil
group, as taken from SSSNNE Special Publication No. 5.

Soil mapping was performed by James Gove, CSS # 004.

HISS Soil Map Unit Soil Map Unit Name Hydrologic Soil Group
224 (slope) H Hollis-Rock Outcrop Complex D
261 (slope) H Made land — similar to Canton B
321 (slope) H Newfields B
327 (slope) H Chatfield Variant B
561 (slope) H Made land- similar to Walpole C

B slope = 0-8%, Cslope = 8-15%, D slope = 15-25%
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APPENDIX V

NRCS Soil Map



43° 38N

Soil Map—Rockingham County, New Hampshire
(1169 & 1171 Sagamore Ave)

70° 44' 58" W

2
g Map Scale: 1:1,280 i printed on A portreit (8.5" x 117) sheet.
Meters
BN 15 ) 0 0
Feet
0 50 100 200 300

Map projection; Web Mercator Comer coordinates: WGS84  Edge ties: UTM Zone 19N WGS84

uspA Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

70° 44'49"W

o
&
¥
&

8/12/2021
Page 1 of 3

43° 3'6"N

43° 2'59'N
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Soil Map—Rockingham County, New Hampshire

1169 & 1171 Sagamore Ave

~Map U“'tl-egend G

Map Unit Symbol Map Unit Name . Acrss in ACI Percent of AOI
140B Chatfield-Hollis-Canton 35 53.7%
complex, 0 to 8 percent
slopes, rocky
140C Chatfield-Hollis-Canton 2.7 40.6%
complex, 8 to 15 percent
slopes, rocky
699 Urban land 0.4 5.7%
Totals for Area of Interest 6.6 100.0%
us Natural Resources Web Soil Survey 8/12/2021
Conservation Service National Cooperative Soil Survey Page 3 0of 3



APPENDIX VI

Extreme Precipitation Estimates . .
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Extreme Precipitation Tables

Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing  Yes
. State
Location
Longitude  70.748 degrees West
Latitude 43.051 degrees North
Elevation 0 feet
Date/Time  Wed, 16 Jun 2021 12:03:11 -0400
[/
Extreme Precipitation Estimates +15%
amp———
5min|10min |15min |30min|60min]120min 1hr | 2hr | 3hr | 6hr | 12br | 24hr | 48hr 1day | 2day | 4day | 7day | 10day
Iyr |0.26] 040 | 0.50 | 0.65 | 0.82 | 1.04 | 1yr {0.70/0.98{1.21|1.56] 2.03 | 2.67 | 2.94 | 1yr |2.36|2.82|3.24 |3.96 | 4.57 | 1yr
2yr |0.32] 050 | 0.62 | 0.82 | 1.03 | 1.30 | 2yr [0.89|1.18]1.52|1.94| 2.49§3.22 | 3.58 | 2yr |2.85]3.45[3.95]4.70 | 535 | 2yr 3'7?_
Syr |0.37| 0.58 | 0.73 | 098 | 1.25 | 1.61 | Syr |1.08{1.47}1.89]|2.44]3.15 | 4.08 | 4.60 | Syr [3.61[4.42]5.07|5.96 | 6.73 | Syr
10yr |0.41] 0.65 | 0.82 { 1.12 | 1.46 { 1.90 | 10yr {1.26]1.73|2.24|{2.91(3.76 | 4.88 [ 5.55 | 10yr | 4.32 [ 5.34 | 6.12 | 7.14 | 8.01 | 10yr 5, l
25yr |0.48 | 0.77 | 0.97 | 134 | 1.78 | 2.35 | 25yr |1.54]2.15[2.79]|3.65| 4.76 | 6.19 | 7.13 | 25yr | 5.48 | 6.85 | 7.85 | 9.07 | 10.09 | 25yr 7.2
50yr | 0.54]| 0.87 | 1.11 | 1.55 | 2.09 | 2.78 | S0yr {1.80|2.54|3.31|4.35|5.69 | 7.42 | 8.62 | SOyr | 6.56 | 8.29 | 9.48 |110.87|12.02 | S0yr | &, 63
100yr| 0.60 | 097 | 1.26 { 1.79 | 2.44 | 3.28 |100yr|2.10(3.00{3.93(5.19| 6.80 | 8.88 |10.42{100yr| 7.86 |10.02(11.46|13.03| 14.33 [100yr
200yr| 0.68 | 1.11 | 1.44 | 2.07 | 2.85 | 3.87 |200yr|2.46|3.54|4.65]6.17| 8.12 |10.65]12.60|200yr| 9.42 | 12.11)13.85]15.63] 17.08 | 200yr
500yr|0.81 | 1.33 | 1.73 | 2.51 | 3.52 | 4.81 |500yr|3.03|4.42]5.82|7.76(10.28|13.53{16.20|500yr|11.97|15.58)|17.81}19.89) 21.57 | S00yr
Lower Confidence Limits
Smin|10min |15min{30min|60min|120min 1hr | 2hr | 3hr | 6hr [12hr|24hr| 48hr 1dayj2day | 4day | 7day | 10day
1yr 10.23] 0.36 | 0.44 { 059 | 0.72 | 0.88 | 1yr |0.62]0.86]0.93]1.34]1.6912.26|2.50 | 1yr |2.00)2.41]2.88 ]3.21| 3.94 | Iyr
2yr |0.31] 049 | 0.60 | 0.81 | 1.00 | 1.19 | 2yr |0.86[1.16{1.37|1.81(2.33{3.07|3.47| 2yr |2.72|3.33 |3.84|4.56] 5.11 | 2yr
Syr {0.35] 0.54 | 0.67 | 0.92 | 1.17 | 1.40 | Syr [1.01|1.37|1.61]|2.11}2.72]|3.80] 420 | Syr |3.36]|4.04|4.74 | 5.56 ] 6.26 | Syr
10yr {039 059 | 0.74 { 1.03 | 1.33 | 1.60 |10yr [1.15|1.57|1.80{2.38|3.05|4.38|4.88 | 10yr | 3.88 ] 4.69 | 5.47 | 6.44 | 7.22 | 10yr
25yr |0.44| 0.67 | 0.83 | 1.19 | 1.56 | 1.90 |25yr |1.35|1.86|2.10{2.74{3.52|4.78| 5.91 | 25yr |4.23 | 5.68 | 6.65 | 7.83 | 8.72 | 25yr
S0yr 1048 0.73 | 091 | 1.31 | 1.77 | 2.17 | S0yr |1.53|2.12]2.35{3.05[3.91]|5.41] 6.82 | 50yr | 4.79 | 6.56 | 7.77 | 9.10 | 10.06 | S0yr
100yr| 0.54| 0.81 | 1.02 | 147 | 2.02 | 2.47 |100yr{1.74|2.41{2.63]|3.39|4.31]6.10 7.87 | 100yr| 5.40| 7.57 | 9.04 {10.58] 11.63 |100yr
200yr| 059 | 0.89 | 1.13 | 1.64 | 2.28 | 2.81 |200yr{1.97|2.75]|2.94]3.74]4.74]6.86 | 9.09 |200yr} 6.07 | 8.74 {10.50]12.32} 13 .45 [200yr
500yr|0.69 | 1.02 | 1.31 | 1.91 | 2.72 | 3.36 [500yr|2.34|3.29|3.42(4.26}5.39|8.0110.98|500yr|7.09 |10.56]12.80{15.09] 16.30 | S00yr
Upper Confidence Limits
Smin{10min |15min{30min|60min|120min 1hr {2hr | 3br | 6hr | 12hr | 24br | 48hr 1day | 2day | 4day | 7day | 10day
1yr |029| 044 | 054 [ 072 | 0.89 | 1.09 | %yr |0.77{1.06|1.26] 1.74 | 2.20 | 2.98 | 3.18B | 1yr [2.64]3.06|3.5914.38 | 5.05 | 1yr
2yr |0.34] 052 | 0.64 | 0.87 | 1.07 | 127 | Zyr [0.92}1.24|1.48) 1.96|2.52|3.43|3.72 | 2yr |3.03|3.58 [ 4.11 |4.86 | 5.64 | 2yr
Syr [0.40] 062 | 077 1 1.05 | 1.34 | 1.63 | Syr |1.16]1.59|1.89] 2.54 | 3.26 | 4.36 | 4.98 | Syr }|3.85]|4.79|5.40(6.40 ] 7.18 | Syr
10yr[0.471 072 | 089 | 125 | 1.62 | 1.99 | 10yr {1.39|1.94|2.29]| 3.11 | 3.97 | 536 6.23 | 10yr { 4.74 | 5.99 | 6.85 | 7.87 | 8.79 | 10yr
25yr [0.58| 0.88 | 1.10 | 1.57 | 2.06 | 2.59 |25yr [1.78]2.53|2.97 4.08 | 5.18 | 7.75 | B.38 | 25yr | 6.86 | 8.05 | 9.20 |10.38{ 11.45 | 25yr
S0yr |0.68 | 1.03 | 1.28 | 1.84 | 248 | 3.15 {50yr |2.14|3.08]3.61} 5.02 | 6.36 | 9.69 {10.50| 50yr | 8.57 [10.10{11.5112.78] 14.01 | S0yr
100yr| 0.80 | 1.20 | 1.51 | 2.18 | 2.99 | 3.84 |100yr(2.58(3.76{4.40| 6.19 | 7.83 |12.11{13.16|100yr|10.71{12.65{14.40{15.76] 17.15 | 100yr
200yr| 093 1.41 | 1.78 | 2.58 | 3.60 | 4.70 |200yr|3.10|4.59)5.37} 7.63 | 9.63 ]15.17|16.51|200yr|13.43|15.87]18.04]19.43| 20.98 | 200yr
500yr|1.16 [ 1.73 | 2.22 | 3.23 | 459 | 6.11 |500yr|3.96(5.97{6.97{10.10[12.71)20.46|22.28|500yr|18.11{21.43]|24.31]25.62] 27.41 | 500yr
L ACIS
Narthoast Regional

Climate Cetter



APPENDIX VII

Rip Rap Calculations



RIP RAP CALCULATIONS

. Sagamore Avenue 'Condbr;zgiﬂimns,
1169 & 1171 Sagamore Avenye: ... . -

. Portsmouth, NH 03801 2.
Jones & Beach Engine‘er-s,-' lnc
P.0O. Box 219
Stratham, NH 03885
11-Aug-21

Rip Rap equations were obtained from the Stormwater Management and Erosion
Control Handbook for Urban and Developing Areas in New Hampshire.
Aprons are sized for the 25-Year storm event.

TAILWATER < HALF THE D,
L,=(1.8xQ)/ Dy’ +(7xDy)

W =L, + (3 x D,) or defined channel width

dso = (0.02 x Q"*) / (T, x Dy)

Culvert or Tailwater Discharge Diameter Length of  Width of dso-Median Stone

Catch Basin (Feet) (C.F.S) of Pipe Rip Rap Rip Rap Rip Rap

(Sta. No.) Ty Q D, L, (feet) W (feet) d50 (feet)
#DIV/0! #DIV/0! #DIV/0!
#DIV/0! #DIV/0! #DIV/0!

TAILWATER > HALF THE D,

L,=(3.0xQ)/Dy” +(7xDy)

W = (0.4 x L,) + (3 x D,) or defined channel width

dso = (0.02 x Q) / (T, x Dy)

Culvert or Tailwater Discharge Diameter Length of  Width of dsp-Median Stone

Catch Basin (Feet) (C.E.S) of Pipe Rip Rap Rip Rap Rip Rap

(Sta. No.) Ty Q D, L, (feet) W (feet) d50 (feet)

12" HDPE (Pond 8P) 0.77 2.58 1 14.7 9 0.09



Table 7-24 -- Recommended Rip Rap Gradation Ranges: -~ -~ '+

e e w e
o

ds, Size = 025 - Feest . - 3. i -Iches

% of Weight Smaller Size of Stone (Inches) - -

Than the Given ds, Size From © T 77 T
100% 5 6.
85% 4- -5
50% 3 5
15% 1 2

Table 7-24 -- Recommended Rip Rap Gradation Ranges

ds, Size = 0.5 Feet 6 Inches

% of Weight Smaller Size of Stone (Inches)

Than the Given ds, Size From To
100% 9 12
85% 8 11
50% 6 9
15% 2 3
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BMP Worksheets



~€ 'SR ARTMENT OF FILTRATION PRACTICE DESIGN CRITERIA

o amenial (Env-Wq 1508.07)

Type/Node Name: ‘ Rain Garden #1 (1P)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.

Check if you reviewed the restrictions on unlined systems outlined in Env-W¢q 1508.07(a).

0.19 ac A = Area draining to the practice
0.13 ac A, = Impervious area draining to the practice
(el | | = Percent impervious area draining to the practice, in decimal form
TS0 Rv = Runoff coefficient = 0.05 + (0.9 x 1)
ac-in WQV=1" xRvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
cf 25% x WQV (check calc for sediment forebay volume)
cf 75% x WQV (check calc for surface sand filter volume)
Method of Pretreatment? (not required for clean or roof runoff)
cf Vyep = Sediment forebay volume, if used for pretreatment > 25%WQV
Calculate time to drain if system IS NOT underdrained:
sf A, = Surface area of the practice
iph Ksatpegin = Design infiltration rate’

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
Yes/No (Use the calculations below)

T prain = Drain time =V / (Asa * lpesin) <£72-hrs
Calculate time to drain if system IS underdrained:
ft Ewqv = Elevation of WQYV (attach stage-storage table)
cfs Quay = Discharge at the Eyyqy (attach stage-discharge table)
mm = Drain time = 2WQV/Quqy <72-hrs
feet Erc = Elevation of the bottom of the filter course material®
feet Eyup = Invert elevation of the underdrain (UD), if applicable
feet Esqwr = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)
feet Erock = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

Dec 1o up = Depth to UD from the bottom of the filter course >1
Dec 1o rock = Depth to bedrock from the bottom of the filter course >1
Dec 1o suwt = Depth to SHWT from the bottom of the filter course >1

Peak elevation of the 50-year storm event (infiltration can be used in analysis)
Elevation of the top of the practice
50 peak elevation < Elevation of the top of the practice < vyes

If a surface sand filter or underground sand filter is proposed:

Drainage Area check. <10ac
cf V = Volume of storage3 (attach a stage-storage table) > 75%wWaQv
18", or 24" if

inches D¢ = Filter course thickness
e i within GPA

Sheet Note what sheet in the plan set contains the filter course specification.
Yes/No  Access grate provided? € yes




if a bioretention area is proposed:
Drainage Area no larger than 5 ac? € yes

- 647 cf V = Volume of storage3 (attach a stage-storage table) >wav -
28 _ ) , 18", or 24" if
inches D¢ = Filter course thickness within GPA
Sheet D5 Note what sheet in the plan set contains the filter course specification
3.0:1 Pond side slopes - >3:1
.- Sheet "~ L1 Note what sheet in the plan set contains the planting plans and surface cover -. .

If porous pavement is propbséd:
Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres A, = Surface area of the pervious pavement
_ Ratio of the contributing area to the pervious surface area £5:1
12", or 18" if
inches D = Filter course thickness !
' Fe within GPA
mod. 304.1 (see
Sheet Note what sheet in the plan set contains the filter course spec. spec)

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat ., includes factor of safey. See Env-Wq
1504.14 for guidance on determining the infiltration rate.

2. See lines 34, 40 and 48 for required depths of filter media.

3. Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the
outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not
include the volume above the outlet structure, if any.

Designer's Notes:

NHDES Alteration of Terrain Last Revised: January 2019



21047-PROPOSED Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Prepared by {enter your company name here} . Printed 8/20/2021
HydroCAD® 10.10-4a_s/n 10589 © 2020 HydroCAD Software Solutions LLC . Page 1

Stage-Area-Stora'ge for Pond 1P: Rain Garden #1

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) {sg-ft) (cubic-feet)
33.49 209 0 36.09 244 153
33.54 209 4 36.14 264 166
33.59 209 8 36.19 284 180
33.64 209 13 36.24 303 194
33.69 209 17 36.29 323 210
33.74 209 21 36.34 343 226
33.79 209 25 36.39 362 244
33.84 209 29 36.44 382 263
33.89 209 33 36.49 402 282
33.94 209 38 36.54 421 303
33.99 209 42 36.59 441 324
34.04 209 46 36.64 461 347
34.09 209 50 36.69 480 370
34.14 209 54 36.74 500 395
34.19 209 59 36.79 519 420
34.24 209 63 36.84 539 447
34.29 209 67 36.89 559 474
34.34 209 71 36.94 578 503
34.39 209 75 36.99 598 532
34.44 209 79 37.04 620 563

. Stone 3449 209 84 37.09 641 594
FTI;f p 54 209 ~85 37.14 663 627
! 34.59 209 87 37.19 685 661
[ 3 34.64 209 88 37.24 707 sos (CBHCS
‘. 34.69 209 90 37.29 729 731 .
media 34.74 209 91 37.34 751 755 0.5 elevaho,
34.79 209 93 37.39 773 806
34.84 209 95 37.44 795 845
34.89 209 96 37.49 817 886
34.94 209 98
34.99 209 99
35.04 209 101
35.09 209 102 73|
35.14 209 104
35.19 209 106 - 3 ‘1
35.24 209 107
35.29 209 109 §171 > M7Y V4
35.34 209 110
35.39 209 112
35.44 209 113
35.49 209 115
35.54 209 117
35.59 209 118
35.64 209 120
35.69 209 121
35.74 209 123
35.79 209 124
35.84 209 126
35.89 209 127
35.94 209 129
35.99 209 131
36.04 225 141




e\ GEARNIENT O FILTRATION PRACTICE DESIGN CRITERIA

Environmental (Env-Wq 1508.07)

Type/Node Name: . : : . Rain Garden #2 (2P)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.

T Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07_(»a);

0.29 ac A = Area draining to the practice
0.19 ac A, = Impervious area draining to the practice
2=l | = Percent impervious area draining to the practice, in decimal form
T CCOM Ry = Runoff coefficient = 0.05 + (0.9 x 1)
ac-in WQV=1"xRvxA
cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
cf 25% x WQV (check calc for sediment forebay volume)
cf 75% x WQV (check calc for surface sand filter volume)
Method of Pretreatment? (not required for clean or roof runoff)
cf Vsep = Sediment forebay volume, if used for pretreatment > 25%wWQVv
Calculate time to drain if system IS NOT underdrained:
sf A, = Surface area of the practice
iph Ksatpegigy = Design infiltration rate’

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
Yes/No  (Use the calculations below)

T prain = Drain time =V / (Asa * Ipgsian) <72-hrs

Calculate time to drain if system IS underdrained:

ft Ewqy = Elevation of WQV (attach stage-storage table)

cfs Quqy = Discharge at the Eyqy (attach stage-discharge table)
mTDRA'” = Drain time = 2WQV/Qyqy <72-hrs

feet Erc = Elevation of the bottom of the filter course material®

feet Eyp = Invert elevation of the underdrain (UD), if applicable

feet Eqwr = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

feet Erock = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

Dec 1 up = Depth to UD from the bottom of the filter course >1
Dec o rock = Depth to bedrock from the bottom of the filter course 21
Dec 1o suwr = Depth to SHWT from the bottom of the filter course >1

Peak elevation of the 50-year storm event (infiltration can be used in analysis)
Elevation of the top of the practice
50 peak elevation < Elevation of the top of the practice € yes

If a surface sand filter or underground sand filter is proposed:

Drainage Area check. <10ac -

cf: V = Volume of storage® (attach a stage-storage table) ’ ' >75%WQV-
18", or 24" if
within GPA

inches D¢ = Filter course thickness

Sheet Note what sheet in the plan set contains the filter course specification.
Yes/No Access grate provided? < yes




If a bioretention area is proposed:
Drainage Area no larger than 5 ac?

< yes
1,078 f V = Volume of storage® (attach a stage-storage table) >wQv
_ _ | 18", or 24" if
inches D¢ = Fiiter course thickness within GPA
Sheet D5 Note what sheet in the plan set contains the filter course specification
3.0:1 Pond side slopes >3:1
Shest L1 -Note what sheet in the plan set contains the planting plans and surface cover- -~
If porous pavement is proposed: ' :
Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)
acres A, = Surface area of the pervious pavement
_ Ratio of the contributing area to the pervious surface area £5:1
inches Dy = Filter course thickness :,zit;;‘ré:Alf
mod. 304.1 (see
Sheet Note what sheet in the plan set contains the filter course spec. spec)

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatge;,, includes factor of safey. See Env-Wq

1504.14 for guidance on determining the infiltration rate.
2. See lines 34, 40 and 48 for required depths of filter media.

3. Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the
outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not

include the volume above the outlet structure, if any.

Designer's Notes:

NHDES Alteration.of Terrain

Last Revised: January 2019




21047-PROPOSED Type Ill 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Prepared by {enter your.company name here} Printed 8/20/2021
HydroCAD® 10.10-4a s/n 10589 © 2020 HydroCAD Software Solutions LLC Page 2

Stage-Area-Storage for Pond 2P: Rain Garden #2

Elevation Surface Storage Elevation Surface Storage
(feet) - (sg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
33.49 369 0 36.09 403 269
33.54 369 7 36.14 423 290
33.59 369 15 36.19 442 311
33.64 369 22 36.24 461 334
33.69 369 30 36.29 480 357
33.74 369 37 36.34 499 382
33.79 369 44 36.39 518 407
33.84 369 52 36.44 538 434
33.89 369 59 36.49 557 461
33.94 369 66 36.54 576 489
33.99 369 74 36.59 595 519
34.04 369 81 36.64 614 549
34.09 369 89 36.69 633 580
34.14 369 96 36.74 652 612
34.19 369 103 36.79 672 645
34.24 369 111 36.84 691 679
34.29 369 118 36.89 710 714
34.34 369 125 36.94 729 750
34.39 369 133 36.99 748 787
34.44 369 140 37.04 773 825
34,49 36D e 148 37.09 799 865
34.54 369 150 37.14 825 905
34.59 369 153 37.19 852 947
34.64 369 156 37.24 878 990
34.69 369 159 37.29 904 1,035
34.74 369 161 37.34 930 1,081
34.79 369 164 37.39 956 1,128
34.84 369 167 37.44 983 1,176
34.89 369 170 37.49 1,009 1,226
34.94 369 173 37.54 1,035 1,277
34.99 369 175 37.59 1,061 1,330
35.04 369 178 37.64 1,087 1,383
35.09 369 181 37.69 1,114 1,438
35.14 369 184 37.74 1,140 1,495
35.19 369 186 37.79 1,166 1,552
35.24 369 189 37.84 1,192 1,611
35.29 369 192 37.89 1,218 1,672
35.34 369 195 37.94 1,245 1,733
35.39 369 197 37.99 1,271 1,796
35.44 369 200
35.49 369 203 6
35.54 369 206
35.59 369 208 l ?‘ 2
35.64 369 211 — 148
35.69 369 214 1
35.74 369 217 107¢ l > 657/
35.79 369 220
35.84 369 222
35.89 369 225
35.94 369 228
35.99 369 231
36.04 384 249




€ "\ GEARTMENT OF FILTRATION PRACTICE DESIGN CRITERIA

i (Env-Wq 1508.07)

Type/Node Name: : Rain Garden #3 (3P)

- Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.

Check if you reviewed the restrictions on-unlined systenis outlined in Env-Wq 1508.07(a).
0.50 ac A = Area draining to the practice
0.28 ac A, = Impervious area draining to the practice

e[| | = Percent impervious area draining to the practice, in decimal form
Tili 3 Rv = Runoff coefficient = 0.05 + (0.9 x 1)

ac-in wQVv=1" x Rvx A

cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")

cf 25% x WQV (check calc for sediment forebay volume)
cf 75% x WQV (check calc for surface sand filter volume)
Method of Pretreatment? (not required for clean or roof runoff)
cf Vgep = Sediment forebay volume, if used for pretreatment >25%wWaQv
Calculate time to drain if system IS NOT underdrained:
sf A, = Surface area of the practice
iph Ksatpesign = Design infiltration rate’

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
Yes/No (Use the calculations below)

T pran = Drain time =V / (Asa * Ipesin) < 72-hrs
Calculate time to drain if system IS underdrained:
ft Ewaqv = Elevation of WQV (attach stage-storage table)
cfs Quaqv = Discharge at the Eyqy (attach stage-discharge table)
T pram = Drain time = 2WQV/Quqy < 72-hrs
feet Efc = Elevation of the bottom of the filter course material®
feet Eyp = Invert elevation of the underdrain (UD), if applicable
feet Esywr = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)
feet Erock = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

Dec 1o up = Depth to UD from the bottom of the filter course 21
Dec o rock = Depth to bedrock from the bottom of the filter course >1
D¢ 1o suwt = Depth to SHWT from the bottom of the filter course >1

Peak elevation of the 50-year storm event (infiltration can be used in analysis)
Elevation of the top of the practice
50 peak elevation < Elevation of the top of the practice < yes

If a surface sand filter or underground sand filter is proposed:
YES ac Drainage Area check. _ ol It <10ac
cf V = Volume of storage’ (attach a stage-storage table) > 75%WQVv
18", or 24" if
within GPA

inches Dec = Filter course thickness

Sheet Note what sheet in the plan set contains the filter course specification.
Yes/No Access grate provided? € yes




If a bioretention area is proposed:
Drainage Area no larger than 5 ac? < yes

2,565 cf V = Volume of stc)rage3 (attach a stage-storage table) >WwWQVv
inch D.. = Filt thick 18", or 24" if
inches rc = Filter course thickness within GPA

Sheet D5 Note what sheet in the plan set contains the filter course specification
30:1 Pond side slopes - >3:1
Sheet L1 Note what sheet in the plan set-contains the planting plans and surface cover
If porous pavement is pi'oposed: ’ /
Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres A, = Surface area of the pervious pavement
Ratio of the contributing area to the pervious surface area £5:1
12", or 18" if
i D¢ = Filter course thickness !
inches FC within GPA
mod. 304.1 (see
Sheet Note what sheet in the plan set contains the filter course spec. spec)

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatge;, includes factor of safey. See Env-Wq
1504.14 for guidance on determining the infiltration rate.
2. See lines 34, 40 and 48 for required depths of filter media.

3. Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the
outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not
include the volume above the outlet structure, if any.

Designer's Notes:

NHDES Alteration of Terrain ’ - Last Revised: January 2019



21047-PROPOSED Type Il 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Prepared by {enter your company name here} Printed 8/20/2021
HydroCAD® 10.10-4a_s/n 10589 © 2020 HydroCAD Software Solutions LLC Page 3

Stage-Area-Storage for Pond 3P: 'Rain Garden #3

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-fest) (feet) - (sg-ft) (cubic-feet)
33.49 1,151 0 36.09 1,197 837
33.54 1,151 23 36.14 1,223 897
33.59 1,151 46 36.19 1,249 959
33.64 1,151 69 36.24 1,275 1,022
33.69 1,151 92 .36.29 1,300 1,086
33.74 1,151 115 36.34 1,326 1,152
33.79 1,151 138 36.39 1,352 1,219
33.84 1,151 161 36.44 1,378 1,287
33.89 1,151 184 36.49 1,403 1,357
33.94 1,151 207 36.54 1,429 1,428
33.99 1,151 230 36.59 1,455 1,500
34.04 1,151 253 36.64 1,481 1,573
34.09 1,151 276 36.69 1,506 1,648
34.14 1,151 299 36.74 1,532 1,724
34.19 1,151 322 36.79 1,558 1,801
34.24 1,151 345 36.84 1,584 1,879
34.29 1,151 368 36.89 1,609 1,959
34.34 1,151 391 36.94 1,635 2,040
34.39 1,151 414 36.99 1,661 2,123
34.44 1,151 437 37.04 1,689 2,206

.:}ﬁl 49 1,151 460 37.09 1,718 2,292
34.54 1,151 69 37.14 1,746 2,378
34.59 1,151 478 37.19 1,775 2,466
34.64 1,151 486 37.24 1,804 2,556
34.69 1,151 495 37.29 1,832 2,647
34.74 1,151 504 37.34 1,861 2,739
34.79 1,151 512 37.39 1,890 2,833
34.84 1,151 521 37.44 1,919 2,928
34.89 1,151 529 37.49 1,947 3,025
34.94 1,151 538 37.54 1,976 3.1 23"
34.99 1,151 547 37.59 2,005 3,222
35.04 1,151 555 37.64 2,033 3,323
35.09 1,151 564 37.69 2,062 3,426
35.14 1,151 573 37.74 2,091 3,529
35.19 1,151 581 37.79 2,119 3,635
35.24 1,151 590 37.84 2,148 3,741
35.29 1,151 599 37.89 2,177 3,849
35.34 1,151 607 37.94 2,206 3,959
35.39 1,151 616 37.99 2,234 4,070
35.44 1,151 624
35.49 1,151 633
35.54 1,151 642
35.59 1,151 650 7 O Z 9
35.64 1,151 659 p— \4 6 O
35.69 1,151 668
35.74 1,151 676
35.79 1,151 685 2 IOH /
35.84 1,151 693
35.89 1,151 702
35.94 1,151 711
35.99 1,151 719
36.04 1,172 777




N\ SELRIVENT OF FILTRATION PRACTICE DESIGN CRITERIA

Envnrmsuer;‘enpcteag (Env-Wq 1508.07)

Type/Node Name: Rain Garden #4 (4P)

Enter the type of filtration practice (e.g.; bioretention system) and the node name in'the drainage analysis, if applicable.

Check if you reviewed the restrictions on unlined systems.outlined in Env-Wq 1508:07(a).

047 ac A = Area draining to the practice
0.29 ac A, = Impervious area draining to the practice
i[3a1: |l | = Percent impervious area draining to the practice, in decimal form
Taiti 138 Rv = Runoff coefficient = 0.05 + (0.9 x )
ac-in WQVv=1" x Rv x A
cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
cf 25% x WQV (check calc for sediment forebay volume)
cf 75% x WQV (check calc for surface sand filter volume)
Method of Pretreatment? (not required for clean or roof runoff)
cf Vsep = Sediment forebay volume, if used for pretreatment > 25%wQv
Calculate time to drain if system IS NOT underdrained:
sf A, = Surface area of the practice
iph Ksatpeqon = Design infiltration rate’

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided?
Yes/No (Use the calculations below)

- hours T pran = Drain time =V / (Asa * Ipesian) < 72-hrs

Calculate time to drain if system IS underdrained:

ft Ewqv = Elevation of WQV (attach stage-storage table)

cfs Quqy = Discharge at the Eyqy (attach stage-discharge table)
mm = Drain time = 2WQV/Qyqy < 72-hrs

feet Erc = Elevation of the bottom of the filter course material’

feet Eyp = Invert elevation of the underdrain (UD), if applicable

feet Esuwr = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

feet Erock = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

Drc 1 up = Depth to UD from the bottom of the filter course >1
Dec 1o rock = Depth to bedrock from the bottom of the filter course >1'
Dec 1o suwT = Depth to SHWT from the bottom of the filter course >1

Peak elevation of the 50-year storm event (infiltration can be used in analysis)
Elevation of the top of the practice
50 peak elevation < Elevation of the top of the practice < yes

If a surface sand filter or underground sand filter is proposed:

Drainage Area check. <10ac
e V = Volume of storage3 (attach a stage-storage table) > 75%WQV
18", or 24" if

i D, = Filter co thickness
inches Drc = Filter course thi within GPA

Sheet Note what sheet in the plan set contains the filter course specification.
Yes/No  Access grate provided? € yes




If a bioretention area is proposed:
Drainage Area no larger than 5 ac?

Sheet Note what sheet in the plan set contains the filter course spec.

€ yes
1,506 cf V = Volume of storage?‘ (attach a stage-storage table) - >wWaQv
. . ) 18", or 24" if
B0 inches D¢ = Filter course thickness within GPA
Sheet D5 Note what sheet in the plan set contains the filter course specification
30:1 Pond side slopes - - Sk >3:1 -
- - Sheet. - -t1 Note what sheet in the plan set-contains the planting plans and surface cover- - - : .
If porous pavement is proposed:
Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)
acres A, = Surface area of the pervious pavement
Ratio of the contributing area to the pervious surface area <5:1
inches D¢ = Filter course thickness :vzit;ni‘:nrésAlf

mod. 304.1 (see
spec)

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatgeg, includes factor of safey. See Env-Wq

1504.14 for guidance on determining the infiltration rate.
2. See lines 34, 40 and 48 for required depths of filter media.

3. Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the
outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not

include the volume above the outlet structure, if any.

Designer's Notes:

NHDES Alteration of Terrain .

Last Revised: January 2019 )




21047-PROPOSED Type lll 24-hr 50 Yr 24 Hr(+15%) Rainfall=8.53"

Prepared by {enter your company name here} Printed 8/20/2021
HydroCAD® 10.10-4a_s/n 10589 .© 2020 HydroCAD Software Solutlons LLC Page 1.

Stage-Area-Storage for Pond 4P: Rain Garden #4

Elevation Surface Storage Elevation . - Surface - Storage
(feet) (sg-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
33.74 790 0 36.34 829 575
33.79 790 16 36.39 851 617
33.84 790 32 36.44 873 660
33.89 790 47 36.49 894 704
33.94 790 63 36.54 916 749
33.99 790 79 36.59 938 795
34.04 790 95 36.64 960 843
34.09 790 111 36.69 981 891
34.14 790 126 36.74 1,003 941
34.19 790 142 36.79 1,025 992
34.24 790 158 36.84 1,046 1,043
34.29 790 174 36.89 1,068 1,096
34.34 790 190 36.94 1,090 1,150
34.39 790 205 36.99 1,112 1,205
34.44 790 221 37.04 1135 1,261
34.49 790 237 37.09 1,160 1,319
34.54 790 253 37.14 1,184 1,377
34.59 790 269 37.19 1,209 1,437
34.64 790 284 37.24 1,233 1,498
34.69 790 300 37.29 1,257 1,561

4.74 790 316 37.34 1,282 1,624
%m— 790 322 37.39 1,306 1,689
34.84 790 328 37.44 1,330 1,755
34.89 790 334 37.49 1,355 1,822
34.94 790 340 37.54 1,379 1,890
34.99 790 346 37.59 1,403 1,960
35.04 790 352 37.64 1,428 2,030
35.09 790 357 37.69 1,452 2,102
35.14 790 363 37.74 1,476 2.176
35.19 790 369 37.79 1,501 2,250
35.24 790 375 37.84 1,525 2,326
35.29 790 381 37.89 1,549 2,403
35.34 790 387 37.94 1,574 2,481
35.39 790 303 37.99 1,598 2,560
35.44 790 399
35.49 790 405
35.54 790 411
35.59 790 417 \ g 2_'2_

35.64 790 423

35.69 790 429 - 3 ‘6
35.74 790 435

35.79 790 440 I l
35.84 790 446 | 9 0 6 .> lo Z 3 \/
35.89 790 452

35.94 790 458

35.99 790 464

36.04 790 470

36.09 790 476

36.14 790 482

36.19 790 488

36.24 790 494

36.29 807 534




APPENDIX IX

Pre- and Post-Construction Watershed Plans .
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Inspection and Maintenance of Facilities and Property

A. Maintenance of Common Facilities or Property

1.

The Condominium Association, future owners and assigns are responsible to perform the
maintenance obligations or hire a Professional Engineer to review the site on an annual basis
for maintenance and certification of the stormwater system. The Association shall keep
receipts and records of all maintenance companies hired throughout the year to submit along
with the following form.

General Inspection and Maintenance Requirements

. Permanent stormwater and sediment and erosion control facilities to be maintained on the

site include, but are not limited to, the following:

@re ao o

Roadway and driveways

Vegetation and landscaping

Rain Gardens (Bio-retention systems)
Drain Manholes

Culverts

Rip-Rap Outlet Protection Aprons
Shea Concrete Galley Chambers

Maintenance of permanent measures shall follow the following schedule:

a.

Normal winter roadway maintenance including plowing and snow removal. Road
sweeping at the end of every winter, preferably at the start of the spring rain season.

Annual inspection of the site for erosion, destabilization, settling, and sloughing. Any
needed repairs are to be conducted immediately. Annual inspection of site’s vegetation
and landscaping. Any areas that are bare shall be reseeded and mulched with hay or, if
the case is extreme, loamed and seeded or sodded to ensure adequate vegetative cover.
Landscape specimens shall be replaced in kind, if they are found to be dead or dying.

Raingarden - Bioretention Cells:

e Visually inspect monthly and repair erosion. Use small stones to stabilize erosion
along drainage paths.

e Check the pH once a year if grass is not surviving. Apply an alkaline product, such as
limestone, if needed.
Re-mulch any void areas by hand as needed. o
Every 6 months, in the spring and fall, add a fresh mulch layer.

e Once every 2 to 3 years, in the spring, remove old mulch layer before applying new
one. S

JONESSBEACH 4
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e Immediately after the completion of cell construction, water grass for 14 consecutive
days unless there is sufficient natural rainfall.

o Once a month (more frequently in the summer), residents are encouraged to visually
inspect vegetation for disease or pest problems and treat as required.

e During times of extended drought, look for physical features of stress. Water in the
early morning as needed.

Weed regularly, if needed.

e After rainstorms, inspect the cell and make sure that drainage paths are clear and that
ponding water dissipates over 4-6 hours. (Water may pond for longer times during the
winter and early spring.)

e Twice annually, inspect the outlet control structures to ensure that they are not
clogged and correct any clogging found as needed.

¢ KEEP IN MIND, THE BIORETENTION CELL IS NOT A POND. IT SHOULD
NOT PROVIDE A BREEDING GROUND FOR MOSQUITOES. MOSQUITOES
NEED AT LEAST FOUR (4) DAYS OF STANDING WATER TO DEVELOP AS
LARVA.

d. Annual inspection of drain manholes to determine if they need to be cleaned. Manholes
should be cleaned of any material upon inspection. Manholes can be cleaned either
manually or by specially designed equipment including, but not limited to, bucket loaders
and vacuum pumps. Before any materials can be disposed, it is necessary to perform a
detailed chemical analysis to determine if the materials meet the EPA criteria for
hazardous waste. This will help determine how the materials should be stored, treated,
and disposed.

e. Inspection of culvert inlets and outlets at least once per month during the rainy season
(March to November). Any debris is to be removed and disposed of properly.

f. Rock riprap should be inspected annually in order to ensure that it has not been
displaced, undermined, or otherwise damaged. Displaced rock should be replaced, or
additional rock added in order to maintain the structure(s) in their undamaged state.
Woody vegetation should not be allowed to become established in riprap areas, and/or
any debris removed from the void spaces between the rocks. If the riprap is adjacent to a
stream or other waterbody, the water should be kept clear of obstructions, debris, and
sediment deposits.

g. Shea Concrete Galley Chambers: Once annually, open the inspection ports and visually
inspect the condition of the stone base. If more than 12” of sediment is observed, plug the
outlet and flush the system thoroughly. Pump water into system until at least 1 of
standing water covers the system bottom. Repeat at both inspection ports and pump out
back-flush water. Capture sediment-laden water for proper disposal according to local
state, and EPA regulation. Additionally, vacuum all adjacent manhole structures.

See attached sample forms as a guideline.

JONESSBEACH 4
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Any inquiries in regards to the design, function, and/or maintenance of any one of the above-
mentioned facilities or tasks shall be directed to the project engineer:

Jones & Beach Engineers, Inc.
85 Portsmouth Avenue

P.O. Box 219

Stratham, NH 03885

T#: (603) 772-4746
F#: (603) 772-0227

Commitment to maintenance requirements

I agree to complete and/or observe all of the required maintenance practices and their
respective schedules as outlined above.

Signature

Print Name

Title

Date

JONES&BEACH

ENGINEERS INC. i



Annual Operations and Maintenance Report

The Condominium Association, future owners and assigns are responsible to perform the
maintenance obligations or hire a Professional Engineer to review the site on an annual basis for
maintenance and certification of the stormwater system. The Association shall keep receipts and
records of all maintenance companies hired throughout the year to submit along with the
following form.

] o Date of Who Findings of Inspector
Construction Activity Inspection Inspected
Roadway and
Driveways

Vegetation and
Landscaping

Rain Garden #1

Rain Garden #2

Rain Garden #3

JONESSBEACH 4
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Rain Garden #4

Drain Manhole #1

Drain Manhole #2

Drain Manhole #3

Culvert Outlet and Rip-
Rap Outlet Protection
Apron

Shea Concrete Galley
Chambers

JONESSBEACH

ENGINEERS INC.
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Other
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Regular Inspection and Maintenance Guidance for

Bioretention Systems / Tree Filters

Maintenance of bioretention systems and tree filters can typically be performed as part of standard landscaping. Regular
inspection and maintenance is critical to the effective operation of bioretention systems and tree filters to insure they remain
clear of leaves and debris and free draining. This page provides guidance on maintenance activities that are typically
required for these systems, along with the suggested frequency for each activity. Individual systems may have more, or
less, frequent maintenance needs, depending on a variety of factors including the occurrence of large storm events, overly -
wet or dry (I.E., drought), regional hydrologic conditions, and the upstream land use.

ACTIVITIES
The most common maintenance activity is the removal of leaves from the system and bypass structure. Visual inspections
are routine for system maintenance. This includes looking for standing water, accumulated leaves, holes in the soil media,
signs of plant distress, and debris and sediment accumulation in the system. Mulch and/or vegetation coverage is integral
to the performance of the system, including infiltration rate and nutrient uptake. Vegetation care is important to system
_productivity and health.

ACTIVITY FREQUENCY

A record should be kept of the time to drain for the system completely after a
storm event. The system should drain completely within 72 hours.

Check to insure the filter surface remains well draining after storm event. Atfter every major storm in the first few

Remedy: If filter bed is clogged, draining poorly, or standing water covers months, then biannually.
more than 15% of the surface 48 hours after a precipitation event, then remove
top

few inches of discolored material. Till or rake remaining material as needed.

Check inlets and outlets for leaves and debris.

Remedy: Rake in and around the system to clear it of debris. Also, clear the
inlet and overflow if obstructed.

Check for animal burrows and short circuiting in the system

Remedy: Soil erosion from short circuiting or animal boroughs should be
repaired when they occur. The holes should be filled and lightly compacted.
] Quarterly initially, biannually,
frequency adjusted as needed after 3
inspections

Check to insure the filter bed does not contain more than 2 inches
accumulated material

Remedy: Remove sediment as necessary. If 2 inches or more of filter bed has
been removed, replace media with either mulch or a (50% sand, 20%
woodchips, 20% compost, 10% soil) mixture.

During extended periods without rainfall, inspect plants for signs of distress.

Remedy: Plants should be watered until established (typical only for first few
months) or as needed thereafter.

Inspect inlets and outlets to ensure good condition and no evidence of
deterioration. Check to see if high-flow bypass is functioning.

Remedy: Repair or replace any damaged structural parts, inlets, outlets,

sidewalls.
_] Annually

Check for robust vegetation coverage throughout the system.

Remedy: If at least 50% vegetation coverage is not established after 2 years,
reinforcement planting should be performed.

Check for dead or dying plants, and general long term plant health.

Remedy: This vegetation should be cut and removed from the system. If
woody vegetation is present, care should be taken to remove dead or decaying | As needed
plant Material. Separation of Herbaceous vegetation rootstock should occur
when overcrowding is observed.

15/2011, University of New Hampshire Stormwater Center

JONESSBEACH
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CHECKLIST FOR INSPECTION OF BIORETENTION SYSTEM/ TREE FILTERS

Location: N flnspéctor;

Date: . Time: - Site Conditions:

Date Since Last Rain Event:

Satisfactory (S) or Comments/Corrective

REReclienlitems Unsatisfactory (U) Action

1. Initial Inspection After Planting and Mulching

Plants are stable, roots not exposed S

Surface is at design level, typically 4” below overpass

Overflow bypass / inlet ( if available) is functional S u

2. Debris Cleanup (2 times a year minimum, Spring & Fall)

Litter, leaves, and dead vegetation removed from the system

Prune perennial vegetation ]

3. Standing Water (1 time a year, After large storm events)

No evidence of standing water after 72 hours S U

4. Short Circuiting & Erosion (1 time a year, After large storm events)

No evidence of animal burrows or other holes ] U

No evidence of erosion S U

5. Drought Conditions (As needed)

Water plants as needed S )

Dead or dying plants

6. Overflow Bypass / Inlet Inspection (1 time a year, After large storm events)

No evidence of blockage or accumulated leaves S )

Good condition, no need for repair S )

7. Vegetation Coverage (once a year)

50% coverage established throughout system by first year

Robust coverage by year 2 or later

8. Mulch Depth (if applicable){once every 2 years)

Mulch at original design depth after tilling or replacement S )

9. Vegetation Health (once every 3 years)

Dead or decaying plants removed from the system S U

10. Tree Pruning (once every 3 years)

Prune dead, diseased, or crossing branches S U

Corrective Action Needed Due Date
1.
2.

3.
1/15/2011, University of New Hampshire Stormwater Center
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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 consolidaied are in a single-family residential use, with three individual
homes between the two lots.

Data from the Institute of Transportation Engineers (ITE) Trip Generation Manual, 10" Edition (ITE
Manual) were used. The existing use for the lot was assumed to be “Single-Family Detached
Housing”, defined by the ITE Manual as “All single-family detached homes on individual lots”. This is
the closest provided description to the existing use of the two lots. The existing analysis was conducted
for three (3) dwelling units, as there are three single-family homes between the two lots.

The proposed use for the lot was assumed to be “Multi-Family Housing (Low-Rise)”, defined by the
ITE Manual as “Apartments, townhouses, and condominiums located within the same building with at
least three other dwelling units and that have one or two levels (floors).” This is again the closest
provided description to the proposed use for the lot. The proposed analysis was conducted for ten (10)
dwelling units.

Trip generation estimates for the full day on a typical weekday, Saturday, and Sunday were calculated
for the existing and proposed scenarios, as were trip generation estimates for the Peak Hour of
Generator on a weekday, Saturday, and Sunday. For weekdays, the peak hour data was further broken
down into peak hour AM and peak hour PM, corresponding with typical morning and evening
commutes, and data for the Peak Hour on an Adjacent Street was also available.

Per-dwelling unit trip generation estimates for each of the aforementioned scenarios are included in the
appendix, with a range of data presented. In all scenarios, single-family detached housing is a use that
creates more traffic per dwelling unit than multi-family housing (low rise). The Average Rate value for
each scenario under the existing and proposed use was used for this analysis. In the following table, the
single-family average rate estimates have been multiplied by three (3) and the multifamily average rate
estimates by ten (10) to arrive at the true trip generation estimate for the existing and proposed uses.

Average Estimate

Full Day (Trips/Day) | Peak Hour Generator | Peak Hour Adjacent
(Trips/Hour) Street (Trips/Hour)
Existing | Proposed | Existing | Proposed | Existing | Proposed
Weekday 28.3 73.2
Saturday 28.6 81.4 2.8 7.0
Sunday 25.7 62.8 2.6 6.7
Weekday AM 23 5.6 2.2 4.6
Weekday PM 3.0 6.7 3.0 5.6




CONCLUSION

Based on the above table, under normal circumstances this development would generate 45 additional
trips on a weekday, 53 additional trips on a Saturday, and 37 additional trips on a Sunday. Peak hour
estimates vary but in general they all show an increase of 3-4 additional trips during the peak hour of
the generator and 2-3 additional trips during the peak hour of adjacent street under normal
circumstances. Sagamore Avenue is a state highway that sees a moderate volume of traffic. There are
two existing condominium developments directly abutting the subject parcel; Westwind Townhomes
of Portsmouth and Sea Star Cove Condominiums, respectively, as well as residential and commercial
developments in either direction. The majority of traffic will be in the form of commuters using
passenger cars or pick-up trucks. It is unlikely that this development alone will substantially impact the
existing traffic on Sagamore Avenue.

Respectfully submitted,
JONES & BEACH ENGINEERS, INC.

W N~od

Daniel Meditz, E.I'T
Project Engineer

Trip generation estimates used for this analysis were taken from the Trip Generation Manual, 10%®
Edition, published by the Institute of Traffic Engineers in September 2017.
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The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia
(CAN), California, District of Columbia, Florida, Georgia, |inois, Indiana, Maine, Maryland,
Minnesota, New Jersey, New York, Ontario, Oregon, Pennsylvania, South Dakota, Tennessee,
Texas, Utah, Virginia, and Washington.
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