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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.

Forest Properties Management, Inc.

Name of Owner/Applicant: Date Submitted: _>/20/19

Phone Number: 617-630-9560 E-mail: alibert@forestproperties.net

Site Address: 14> Lang Road

Zoning District: GA/MH Lot area: _35-53 AC sq. ft.

287 01

Map: Lot:

Application Requirements

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

All application documents, plans, supporting documentation and In application package 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 | napplication package
systems.
(2.5.3.1A)
Gross floor area and dimensions of all buildings and statement of Architectural drawings
uses and floor area for each floor.
(2.5.3.1B) - | L
Tax map and lot number, and current zoning of all parcels under Site | Cover Sheet, Title block

Plan Review.
(2.5.3.1C)
Owner’s name, address, telephone number, and signature. Name, Cover sheet
address, and telephone number of applicant if different from owner.
(2.5.3.1D)

Site Plan Application Checklist/April 2019 Page 10of 7




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)

EC-1 top right
Zoning Summary GN-1,
middle right

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)

EC-1, left middle

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

GN-1 left Demolition notes
17 - 19
Utility Notes 17 & 18

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)

Plans shall be drawn to scale.

(2.5.4.1D)

Sheet EC-1, Note 5

N/A

Required on all plan

sheets
Site details - not to scale

N/A

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

Only plans prepared by PE

" N/A

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

To be provided, Wetlands
report provided

N/A

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

Cover sheet,
All plan sheets

N/A

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

Cover sheet,
title block all other sheets

is displayed.
(2.5.4.2C)

Individual plan sheet titlefﬁé’faearly describes the information that |

sheets

Required onall plan R

N/A

N/A

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

Existing Conditions plans

N/A

Site Plan Application Checklist/April 2019
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Site Plan Specifications

Required Items for Submittal

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

Waiver
Requested

A note shall be provided on the Site Plan stating: “All conditions on
this Plan shall remain in effect in perpetuity pursuant to the
requirements of the Site Plan Review Regulations.”

(2.5.4.2E)

Sheet GN-1, Site note 3
lower left

N/A

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)

Sheet GN-1,
Site Note 15
Site Note 12
lower left

Plan sheets showing landscaping and screening shall also include the
following additional notes:

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)

To be included on
final Landscape Plan

Site Plan Application Checklist/April 2019
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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 #)

B

1. Existing Conditions: (2.5.4.3A)

a. Surveyed plan of site showing existing natural and built features; | gc. EC-3 & EC-4

b. Zoning boundaries; Note EC-1, top left

c. Dimensional Regulations; Sheet GN-1, Zoning Summary
middle right

d. Wetland delineation, wetland function and value assessment; EC-4, wetlands report

HBEQRAE

e. SFHA, 100-year flood elevation line and BFE data. Existing Conditions Plans

2. Buildings and Structures: (2.5.4.3B)

B

a. Plan view: Use, size, dimensions, footings, overhangs, 1st fl. Architectural Drawings
elevation;
Elevations: Height, massing, placement, materials, lighting,
fagade treatments;

Total Floor Area; Arch dwegs (A101) gigg ; ::138;:(; z;

Arch dwgs (A101) 3 - both bldgs

Gross floor area by floor and use. Arch dwgs (A101) gigg ; 32;‘;}38055?

]

Architectural drawings

Number of Usable Floors;

Access and Circulation: (2.5.4.3C)

Location/width of access ways within site; Site Plan, C-3

Location of curbing, right of ways, edge of pavement and
sidewalks;

Location, type, size and design of traffic signing (pavement
markings);

Names/layout of existing abutting streets; Cover sheet

Site Plan, C-3

Site Plan, C-3

Driveway curb cuts for abutting prop. and public roads; NA - no new curb cuts are proposed

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)

NA

O OWE B O HA4

Autoturn Exhibit, A-1

a. Location of off street parking/loading areas, landscaped Site Plan, C-3
areas/buffers; Overall Parking Plan, P-1
b. Parking Calculations (# required and the # provided).

Overall Parking Plan, top right

5. Water Infrastructure: (2.5.4.3E)

a. Size, type and location of water mains, shut-offs, hydrants & Utilities Plan, C-5
Engineering data;
b. Location of wells and monitoring wells (include protective radii). NA

6. Sewer Infrastructure: (2.5.4.3F)

O (O 8 8 |

a. Size, type and location of sanitary sewage facilities & Engineering | Utilities Plan, C-5 &
data. Detail Sheet D-8

7. Utilities: (2.5.4.3G)

a. The size, type and location of all above & below ground utilities; Utilities Plan, C-5

b. Size type and location of generator pads, transformers and other

. Utilities Plan, C-5
fixtures.

Site Plan Application Checklist/April 2019 Page 4 of 7




Site Plan Specifications — Required Exhibits and Data

Required Items for Submittal

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

Waiver
Requested

Solid Waste Facilities: (2.5.4.3H)

a. Thesize, type and location of solid waste facilities.

Site Plan, C-3

Storm water Management: (2.5.4.31)

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

Utilities Plan, C-5

. Outdoor Lighting: (2.5.4.3))

a. Type and placement of all lighting (exterior of building,
parking lot and any other areas of the site) and;
b. photometric plan.

Lighting Plan, , 1 of 1

. Indicate where dark sky friendly lighting measures have
been implemented. (10.1)

Lighting Plan., 1 of 1
GN-1, Site Note 17

. Landscaping: (2.5.4.3K)

a. Identify all undisturbed area, existing vegetation and that
which is to be retained;

Demolition Plan, C-2

b. Location of any irrigation system and water source.

NA

. Contours and Elevation: (2.5.4.3L)

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

Grading Plan, C-4

. Open Space: (2.5.4.3M)

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

Opverall Site Plan, C-1, Site Plan C-3

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

EC-1 through EC-4

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

Site Plan C-3
GN-1, Site Note 10

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

NA

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

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

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

Proposed community space (10.5A46).

Site Plan Application Checklist/April 2019
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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.
(Four (4) hardcopies of the full study/report and Six (6) summaries to be NA
submitted with the Site Plan Application) (3.2.1-2)

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

Indicate whether the proposed development is located in a wellhead
protection or aquifer protection area. Such determination shall be
approved by the Director of the Dept. of Public Works. (7.3.1)
Indicate where measures to minimize impervious surfaces have
been implemented. (7.4.3)

Calculation of the maximum effective impervious surface as a
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
submitted with the Site Plan Application) (7.4.4.1)

Grading Plan, Sheet C-4

Permeable pavers in parking lot

Drainage report

In application package

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;
. Licenses.
(2.5.3.2A)
Exhibits, data, reports or studies that may have been required as . in drainage study
part of the approval process, including but not limited to: . D-8, pump station design
a. Calculations relating to stormwater runoff; - NA
; i ; . NA
b. Information on composition and quantity of water demand " NA
and wastewater generated; . drainage study, grading and
Information on air, water or land pollutants to be i{:i“age plan, C-4
discharged, including standards, quantity, treatment . Site Plans
and/or controls; i. NA
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)

Cover sheet

Site Plan Application Checklist/April 2019




Final Site Plan Approval Required Information

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

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

(2.5.3.2D)

A list of any required state and federal permit applications required
for the project and the status of same.

(2.5.3.2E)

Applicant’s Signature: ; ) : O 7 /7
< .

None required

Site Plan Application Checklist/April 2019 Page 7 of 7




ARBOR VIEW APARTMENTS
RESIDENTIAL EXPANSION

145 Lang Road
Portsmouth, NH
Assessor’s Parcel 287-01

DRAINAGE REPORT

May-2019-
(Revised Avgust ZO\Q)

Prepared For:

Forest Properties Management
625 Mt. Auburn St, Suite 210
Cambridge MA 02138

Prepared By:

ALTUS ENGINEERING, INC. g,
133 Court Street ‘ ity
Portsmouth, NH 03801
Phone: (603) 433-2335




7)

8)

Appendix:

ARBOR VIEW APARTMENTS
145 Lang Road
Portsmouth, NH
Assessor’s Parcel 287-01

TABLE OF CONTENTS

USGS Site Location Map
Project Narrative

FEMA Map

Site Photos

BMP Worksheets

Drainage Analysis

e Extreme Precipitation Tables
e Pre-Development

e Post Development

Soil Data

e Web Soil Survey

e Test Pit Logs

Inspection and Maintenance Manual (Separate Attachment)

Plans: S-1: Pre-Development Soils Plan (711”7 x 17")
S-2: Post-Development Soils Plan (11”7 x 17”)
DA-1: Pre-Development Drainage Plan (11”7 x 17”)
DA-2: Post-Development Drainage Plan (11”7 x 17”)

Project Plans (22" x 34”) (project plans under separate attachment)
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Page 1

“Arbor View Apartments”
Drainage Report
Assessor’s Map 287 Lot 01
Altus Project P4787.2

PROJECT DESCRIPTION

Site Overview

Forest Properties Management is proposing to re-develop the site located at 145 Lang Road
(Assessor’s Map 287, Lot 01) to construct two additional multi-family buildings that will provide 42
more housing units in the City of Portsmouth. The current site is 35.3 acres in size and has five
existing multi-family buildings that provide 154 housing units. Zoning relief was granted to allow 186
total units on site at a density of one unit per 8,321 square feet, where 10,000 is required. Relief was
also granted for the new buildings to be 225 feet and 170 feet in length where 160 feet is the
maximum allowable length. The existing site was constructed ion the 1980°s prior to stormwater
regulations and does not have treatment on site. The proposed project will treat the new impervious
areas on site as well as some of the existing impervious areas that are currently untreated. The
development area eventually drains to Berry’s Brook as referenced by the attached USGS map. The
site is located within the Coastal and Great Bay Regional Communities, so the rainfall precipitation
results obtained from the NRCC have been increased by 15% for the hydrologic analysis. The
stormwater management system proposed for the site will reduce peak flows and treat site runoff prior
to discharging back to the municipal storm drain sand surface stormwater systems.

Pre-Development (Existing Conditions)

The pre-development site conditions reflect the existing conditions of the site, which include the
existing Arbor View apartment complex and associated site parking. The current site discharges to
two primary discharge locations, identified as the Points of Analysis (POA) on the plans; 1) to the
southwest of the development area and wetlands adjacent to Lang Road, and 2) the southeast of the
development area and the discharge to the same wetlands complex. The Pre-Development analysis
models the existing conditions for each point of analysis. The grades and elevations shown on the
plans are based on the site survey completed by James Verra and Associates, Inc. in March-May 2019.

The study pre-development area was divided into nine watersheds to reflect the existing site
conditions and flow patterns. Watersheds No.1 through 6 discharge to POA #1 as identified above and
watersheds No. 7 through 9 discharge to POA #2, as identified above. The points of analysis are the
same for the pre and post development models and are used for comparison of flows prior to
construction and after the site is development as shown on the plans.

ALTUS ENGINEERING, INC. Arbor View
August 2019 Portsmouth, NH
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Post-Development (Proposed Site Design)

The Proposed development will construct two three story buildings with 24 units one building and 18
units in the other building. A new 47 stall parking lot will be constructed to accommodate the
additional units with walkways and lighting. There will be two raingardens constructed on site to treat
and manage the stormwater and porous pavers will be used in the parking stall areas for infiltration.

The proposed stormwater system is depicted on the Grading and Drainage Plan in the project plans
and the attached Post-Development Drainage Plan. For the post development analysis, the site was
divided into fourteen (14) watershed areas to depict the post-development conditions. The same points
of analysis that were used in the Pre-Development model were used for an accurate comparison of the
Pre and Post development conditions.

The “Post-Development Drainage Plan” illustrates the proposed stormwater management system. The
subcatchments from the Pre-Development conditions have been divided into smaller areas to emulate
the proposed grading and stormwater management system proposed for construction. The post-
development conditions were analyzed at the same primary discharge point examined in the pre-
development modeling.

Site topography, existing features, proposed site improvements, proposed grading, drainage and
erosion control measures are shown on the accompanying plans. Recommended erosion control
measures are based upon the December 2008 edition of the “New Hampshire Stormwater Manual
Volumes I through 3” prepared by NHDES and Comprehensive Environmental, Inc. as amended.

Effective Impervious Area

The current site has approximately 185,000 square feet of effective impervious area, which is
approximately 12% of the 35.53 acre site. The proposed project will treat all new impervious surfaces,
as well as approximately 30,000 sf of existing upslope impervious areas, reducing the site effective
imperious to approximately 155,000 st or 10% of the total site.

ALTUS ENGINEERING, INC. Arbor View
August 2019 Portsmouth, NH
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Drainage Analysis

A complete summary of the drainage model is included in the appendix of this report. The following
table compares pre- and post-development peak rates at the two Points of Analysis identified on the
plans for the 2, 10, 25, and 50 year storm events:

Stormwater Modeling Summary
Peak Q (cfs) for Type 111 24-Hour Storm Events

*Rainfall Intensities reflect 2-Yr Storm | 10-Yr Storm | 25-Yr Storm | 50-Yr Storm
15% Increase per AOT (3.74 inch) (5.67 inch) (7.19 inch) (8.61 inch)
POA #1
Pre 7.1 16.0 23.2 324
Post 5.6 14.7 22.9 30.7
Net Change -1.5 -1.3 -0.3 1.7
POA #2
Pre 4.5 9.0 12.4 16.1
Post 4.5 8.1 11.3 15.3
Net Change -0.0 -0.9 -1.1 -0.8
DL (Ll e 1.5 2.2 1.4 2.5

As the above table demonstrates, the proposed peak rates of runoff will not be increased from the
existing conditions for any of the analyzed storm events.

CONCLUSION

The proposed Arbor View Apartment development will not have an adverse effect on abutting
properties and infrastructure as a result of stormwater runoff. The existing site was developed in the
1980’s and has no designed stormwater treatment facilities and minimal detention areas. The
redevelopment has been designed to meet the NHDES threshold for the Alteration of Terrain Permit,
including the analysis of the site using a 15% increase to the rainfall intensities for seacoast
communities. The site was analyzed for the 2, 10, 25, and 50 year storm events. Through the use of
porous pavement surfaces and raingardens, the stormwater is managed to not increase flows for any of
the storms analyzed.

Post-construction peak rates of runoff from the site will be lower than the existing conditions for all
analyzed storm events. The construction of a stormwater drainage system consisting of porous
pavement surfaces, raingardens, sediment forebays, and deep sump catch basins will provide the
required treatment to stormwater runoff. Appropriate steps will be taken to properly mitigate erosion
and sedimentation through the use of temporary and permanent Best Management Practices for
sediment and erosion control.

ALTUS ENGINEERING, INC. Arbor View
August 2019 Portsmouth, NH
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CALCULATION METHODS

The project lies with the Coastal and Great Bay Regional Communities as identified in Section 6 —
One-Stop AoT Screening Layers Results. As a result, the rainfall precipitation results obtained from
the Northeast Regional Climate Center for the project site have been increased by 15% for the
hydrologic analysis. The drainage study was completed using the USDA SCS TR-20 Method within
the HydroCAD Stormwater Modeling System. Reservoir routing was performed with the Dynamic
Storage Indication method which automates the calculation of Tailwater conditions. A Type III 24-
hour rainfall distribution was utilized in analyzing the data for the 2, 10, 25, and 50 Year - 24-hour
storm events using rainfall data provided by Northeast Regional Climate Center — Extreme
Precipitation Tables.

Disclaimer

Altus Engineering, Inc. notes that stormwater modeling is limited in its capacity to precisely predict
peak rates of runoff and flood elevations. Results should not be considered to represent actual storm
events due to the number of variables and assumptions involved in the modeling effort. Surface
roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) and times of
concentration (Tc) are based on subjective field observations and engineering judgment using
available data. For design purposes, curve numbers (Cn) describe the average conditions. However,
curve numbers will vary from storm to storm depending on the antecedent runoff conditions (ARC)
including saturation and frozen ground. Also, higher water elevations than predicted by modeling
could occur if drainage channels, closed drain systems or culverts are not maintained and/or become
blocked by debris before and/or during a storm event as this will impact flow capacity of the
structures. Structures should be re-evaluated if future changes occur within relevant drainage areas in
order to assess any required design modifications.

ALTUS ENGINEERING, INC. Arbor View
August 2019 Portsmouth, NH
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7 e s INFILTRATION PRACTICE CRITERIA
Environmental (Env-Wq 1508.06)

=——. Services

Type/Node Name: Raingarden #1
Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable

Have you reviewed Env-Wq 1508.06(a) to ensure that infiltration is allowed? |
A = Area draining to the practice

A, = Impervious area draining to the practice

(ot 1B | = percent impervious area draining to the practice, in decimal form

PGS Rv = Runoff coefficient = 0.05 + (0.9 x I)

i WQV=1"xRvx A

WQYV conversion (ac-in x 43,560 sf/ac x 11t/12”)

25% x WQV (check calc for sediment forebay volume)

Method ot pretreatment? (not required for clean or root runott)

Vsep = sediment forebay volume, if used for pretreatment € >25%WQV
2,900 cf V = volume' (attach a stage-storage table) € >wWQvV
1,000 sf Aga = surface area of the bottom of the pond
iph Ksatpsign = design infiltration rate®

IDRAIN = drain time =V / (ASA * IDES]GN) &« < 72-hrs

43.50 feet Egm = elevation of the bottom of the basin
41.00 feet Egnwr = 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)

2.50 feet Dgywr = separation from SHWT €>*°
43.5 feet Dgrock = separation from bedrock € >
ft Dimena = Depth of amended soil, if applicable due high infiltation rate €< >24"
ft Dy = depth of trench, if trench proposed €4-10ft
Yes/No  If a trench or underground system is proposed, observation well provided®
If a trench is proposed, material in trench
If a basin is proposed, basin floor material
Yes/No  If a basin is proposed, the perimeter should be curvilinear, basin floor shall be flat.

i1 If a basin is proposed, pond side slopes € >31
47.86 ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)
48.22 ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
48.50 ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)

YES 10 peak elevation < Elevation of the top of the trench?’ € yes
YES If a basin is proposed, 50-year peak elevation < Elevation of berm? € yes

Volume below the lowest invert of the outlet structure and excludes forebay volume

Ksatpggign includes a factor of safety. See Env-Wq 1504.14 for requirements for determining the infiltr. rate
1' separation if treatment not required; 4' for treatment in GPAs & WSIPAs; & 3' in all other areas.
Clean, washed well graded diameter of 1.5 to 3 inches above the in-situ soil.

If 50-year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

1.
2,
3.
4.
5.

Designer's Notes:

NHDES Alteration of Terrain Last Revised: July



4787.2 POST_15A0T Type Ill 24-hr 2-Year Rainfall=3.74"

Prepared by Altus Engineering, Inc. Printed 5/20/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond RG1: Raingarden 1

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
43.25 1,000 0 45.90 1,000 610
43.30 1,000 20 45,95 1,000 630
43.35 1,000 40 46.00 1,000 650
43.40 1,000 60 46.05 1,025 725
43.45 1,000 80 46.10 1,050 800
43.50 1,000 100 46.15 1,075 875
43.55 1,000 120 46.20 1,100 950
43.60 1,000 140 46.25 1125 1,025
43.65 1,000 160 46.30 1,150 1,100
43.70 1,000 180 46.35 1,175 1,175
43.75 1,000 200 46.40 1,200 1,250
43.80 1,000 220 46.45 1,225 1,325
43.85 1,000 240 46.50 1,250 1,400
43.90 1,000 260 46.55 1,275 1,475
43.95 1,000 280 46.60 1,300 1,550
44.00 1,000 300 46.65 1,325 1,625
44.05 1,000 320 46.70 1,350 1,700
4410 1,000 340 46.75 1,375 1,775
4415 1,000 360 46.80 1,400 1,850
4420 1,000 380 46.85 1,425 1,925
4425 1,000 400 46.90 1,450 2,000
44.30 1,000 405 46.95 1,475 2,075
44 .35 1,000 410 47.00 1,500 2,150
44 .40 1,000 415 47.05 1,525 2,225
44 .45 1,000 420 47.10 1,550 2,300
44.50 1,000 425 4715 1,575 2,375
44 .55 1,000 430 47.20 1,600 2,450
44.60 1,000 435 47.25 1,625 2,525
4465 1,000 440 47.30 1,650 2,600
44.70 1,000 445 47.35 1,675 2,675
44.75 1,000 450 47.40 1,700 2,750
44.80 1,000 455 47.45 1,725 2,825
44.85 1,000 460 47.50 1,750 2,900
44.90 1,000 465 47.55 1,775 2,975
44 95 1,000 470 47.60 1,800 3,050
45.00 1,000 475 47.65 1,825 3,125
45.05 1,000 480 47.70 1,850 3,200
4510 1,000 485 47.75 1,875 3,275
45.15 1,000 490 47.80 1,900 3,350
45.20 1,000 495 47.85 1,925 3,425
45.25 1,000 500 47.90 1,950 3,500
45.30 1,000 505 47.95 1,975 3,575
45.35 1,000 510 48.00 2,000 3,650
45.40 1,000 515
45.45 1,000 520
45.50 1,000 525
45.55 1,000 530
45.60 1,000 535
45.65 1,000 540
45.70 1,000 545
4575 1,000 550
45.80 1,000 570
45.85 1,000 590




— NSRRI of INFILTRATION PRACTICE CRITERIA

Envi tal
e O s (Env-Wq 1508.06)

Type/Node Name: Raingarden #2
Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable

Have you reviewed Env-Wq 1508.06(a) to ensure that infiltration is allowed? |

0.51 ac A = Area draining to the practice
0.22 ac A; = Impervious area draining to the practice

(ORI | = percent impervious area draining to the practice, in decimal form

WG Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xRvx A
WQYV conversion (ac-in x 43,560 sf/ac x 11t/12”)
25% x WQV (check calc for sediment forebay volume)
Method of pretreatment? (not required for clean or roof runolT)

Vsep = sediment forebay volume, if used for pretreatment € >25%WQV
915 cf V =volume' (attach a stage-storage table) € >WQV
400 sf Aga = surface area of the bottom of the pond

Ksatpegin = design infiltration rate®
TDRAIN = drain time =V / (ASA * lDESIGN) < < 72-hts

43.50 feet Egrv = elevation of the bottom of the basin
[ 42.00 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)
1.50 feet Dgywr = separation from SHWT €=
435 feet Drock = separation from bedrock €>#°
ft Damena = Depth of amended soil, if applicable due high infiltation rate € >24"
ft Dy = depth of trench, if trench proposed €4-10ft

Yes/No  If a trench or underground system is proposed, observation well provided®

If a trench is proposed, material in trench

If a basin is proposed, basin floor material

Yes/No  If a basin is proposed, the perimeter should be curvilinear, basin floor shall be flat.

=71 If a basin is proposed, pond side slopes € >3:1
47.65 ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)
47.79 ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)
48.00 ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)
YES 10 peak elevation < Elevation of the top of the trench?’ € yes
YES If a basin is proposed, 50-year peak elevation < Elevation of berm? € yes

Volume below the lowest invert of the outlet structure and excludes forebay volume

Ksatpggigy includes a factor of safety. See Env-Wq 1504.14 for requirements for determining the infiltr. rate
1' separation if treatment not required; 4' for treatment in GPAs & WSIPAs; & 3' in all other areas.
Clean, washed well graded diameter of 1.5 to 3 inches above the in-situ soil.

If 50-year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

P b b 1O e

Designer's Notes:

NHDES Alteration of Terrain Last Revised: July




4787.2 POST_15A0T Type Ill 24-hr 50-Year Rainfall=8.61"

Prepared by Altus Engineering, Inc. Printed 5/20/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond RG2: Raingarden 2

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)
43.75 400 0 46.40 400 212
43.80 400 7 46.45 400 218
43.85 400 13 46.50 400 225
43.90 400 20 46.55 419 259
43.95 400 26 46.60 439 294
44.00 400 33 46.65 458 328
44,05 400 40 46.70 477 363
44.10 400 46 46.75 497 398
4415 400 53 46.80 516 432
44.20 400 59 46.85 535 467
4425 400 66 46.90 555 501
44.30 400 73 46.95 574 536
44.35 400 79 47.00 593 570
44.40 400 86 47.05 613 604
44 .45 400 92 47.10 632 639
44,50 400 99 47.15 651 673
44.55 400 106 47.20 671 708
44.60 400 112 47.25 690 743
44.65 400 119 47.30 709 777
4470 400 125 47.35 729 812
4475 400 132 47.40 748 846
44.80 400 134 47.45 767 881
44.85 400 136 47.50 787 915
44.90 400 138 47.55 806 949
44,95 400 140 47.60 825 984
45.00 400 142 47.65 845 1,018
45.05 400 144 47.70 864 1,053
45.10 400 146 47.75 883 1,088
45.15 400 148 47.80 903 1,122
45.20 400 150 47.85 922 1,157
45.25 400 152 47.90 941 1,191
45.30 400 154 47.95 961 1,226
45.35 400 156 48.00 980 1,260
45.40 400 158
45.45 400 160
45.50 400 162
45.55 400 164
45.60 400 166
45.65 400 168
45.70 400 170
45.75 400 172
45.80 400 174
45.85 400 176
45.90 400 178
45.95 400 180
46.00 400 182
46.05 400 184
46.10 400 186
46.15 400 188
46.20 400 190
46.25 400 192
46.30 400 199
46.35 400 205




Extreme Precipitation Tables
Northeast Regional Climate Center

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

Location
Longitude
Latitude
Elevation
Date/Time

Smoothing  Yes
State

New Hampshire

70.776 degrees West
43.019 degrees North
0 feet
Tue, 12 Mar 2019 16:04:12 -0400

Extreme Precipitation Estimates

Sminj10min|15min|30min{60min|120min 1hr | 2hr | 3hr | 6hr | 12hr | 24hr | 48hr 1day |2day | 4day | 7day|10day
lyr 0.26] 0.40 | 0.50 | 0.66 | 0.82 | 1.04 | 1yr |0.71]0.98]1.22{1.57] 2.05 | 2.69 | 2.96 lyr | 238 12.85]13.26 1398 4.61 | 1yr
2yr 10.32] 0.50 | 0.62 | 0.82 | 1.03 | 1.31 | 2yr [0.89|1.19]1.52J1.95] 2.51 | 3.25] 3.61 2yr | 2.87 134713981473 5.39 | 2yr
Syr 0.381 0.58 ] 0.73 ] 0.98 | 126 | 1.62 | 5yr |1.08]1.47|1.90)2.45] 3.17 | 4.12 | 4.64 Syr [3.64]4.46|511]6.01] 6.78 | Syr
10yr§042] 065 ] 0.83 | 1.12 | 1.46 | 1.90 | 10yr |1.26]1.74|2.25}2.92] 3.79 | 4.93 ] 5.60 10yr|4.36]5.39]6.18]7.21] 8.08 | 10yr
25yr0.481 0.77 | 0.98 | 135 | 1.79 | 2.36 |25yr |1.55(2.16]2.80}3.67] 4.80 | 6.25 ] 7.20 25yr | 5.5316.9217.94]9.16 | 10.18] 25yr
S0yr}0.54§ 0.87 | 1.11 | 1.56 | 2.10 | 2.79 | 50yr |1.81}2.55|3.33)4.38] 5.73 | 7.49 | 8.70 S50yr| 6.63 | 8.37]9.60 |10.99] 12.14 | 50yr
100yr} 0.60] 0.98 | 1.26 | 1.79 | 2.45 | 3.30 |100yr|2.11]3.01|3.96]5.23} 6.86 | 8.98 [10.52 100yr| 7.94 110.12]11.61]13.19] 14.47 | 100yr
200yrf 0.69] 1.12 | 1.45 | 2.08 | 2.87 | 3.89 [200yr|2.47|3.56]4.68]6.22] 8.20 |10.76]12.73 200yr| 9.52 [12.24]14.05{15.83] 17.26 |200yr
S00yrf 0.81] 134 | 1.74 | 2.53 | 3.54 | 4.84 |500yr|3.05]4.44]5.86]7.83]10.38]13.68]16.38 S500yr{12.11]15.75/18.09}20.16] 21.81 |500yr
Lower Confidence Limits
Smin]10min}15minf30min}60min|120min Thr | 2hr | 3hr | 6hr | 12hr|24hr| 48hr 1day]2day|4day|7day]10day
Ivr 10231 036§ 0441 0591 072 ] 0.88 | Iyr Jo.62J0.87)0.92)133) 1.68)227]2.58 | 1vr [2.01]2.48)2.90]3.19] 3.96 Iyr
2yr 0321 049 ] 0.60 ] 0.81 ) 1.00 § 1.19 | 2vr J0.87)1.17}1.37}1.82]2.33}3.10] 3.50 | 2yr |2.74]3.37]3.88 [ 461 ] 5.14 2yr
Syr 0350 054 1 0.68 1 0.93 ) 1.18 ) 1.41 | Syr f1.o2f1.38)1.01§2.11}2.73|3.84) 427 | 5yr |3.40]4.11]4.80]5.63] 6.35 Syr
10yr ] 0.390 0.60 § 0.74 | 1.04 } 1.34 | 1.61 | 10yr J1.16]1.57)1.81)2.383.05 4.44]4.97 | 10yr [3.93]4.78 | 558 | 6.55] 7.34 10yr
25yr 10441 0.68 | 084 § 120 | 1.58 | 1.91 J25vr|1.37]1.87|2.11}2.75]3.53 | 4.82] 6.00 | 25yr [4.26| 5.83 ] 6.87 [ 8.01] 8.88 25yr
SOvr]0.49) 074 1 093 | 1.33 | 1.79 | 2.18 | 50yr J1.55)2.13)2.35)3.0013.925.46] 7.02 | s0yr [4.83) 6.75| 8.03 | 933 | 10.27 S0yr
100yr] 0551 0.83 | 1.04 | 1.50 ] 2.05 | 249 |100vr|1.77|2.43)2.64]3.39]4.34]6.16] 8. 14 100vr|5.45]7.83 ] 9.40 J10.89) 11.88 |100vr
200y1] 0.61] 091 | 1.16 | 1.67 | 2.33 | 2.84 J200yr]2.01)2.78]2.95]3.75}4.78 | 6.93] 9.43 |200yr|6.13} 9.07 | 11.01]12.72) 13 76 200yr
S00yr] 0.71] 1.05 § 135 ] 196 ] 2.79 | 340 [500vr]2.41]3.32]3.43)4.27] 5. 44]8.10|11.47]500yr| 7.17]11.03]13.58]15.64] 16.70 500vr
Upper Confidence Limits
Smin|10min}15min]|30min}60min}120min Thr|2hr|3hr| 6hr |12hr|24hr | 48hr Iday]2day|4day |7day|10day
Iyr 10290 044 1 054 1 0.73 ] 0.89 ) 1.09 | 1yr Jo.77]1.06J1.27) 1.74 | 220 | 3.01 | 3.98 ] 13 | 2.67] 3.06]3.63 [4.41] 5.10 Iyr
2yr 0341 052 1 0.64 | 0.87 ] 1.07 § 1.27 | 2vr J0.9201.2501.48) 1.96 | 2.51]3.46 |3.73] 2yr |3.06]3.59 [4.12[4.88] 5.69 2yr
Syr 0400 0.62 1 0.77 | 1.06 | 1.34 § 1.63 | Syr |1.16]1.5901.89] 2.53 | 325 4.38 | 499 syr |3.88] 4.80]5.43[6.42] 7.20 Syr
10yr 0471 0721 090 § 125 | 1.62 ] 1.99 |10yr [1.40]1.94]2.29) 3.1 | 3.95| 539 J6.22 | 10vr [4.77] 5.98 | 6.83 | 7.88 | 880 10yr
25yr]0.58) 088 | 1.10 | 1.57 ] 2.06 | 2.59 f25yr |1.78])2.53]2.96] 4.07 | 5.15] 7.83 | 8.34 | 25vr [ 6.93] 8.02 [ 9.13 [10.38] 11 .45 25yr
SOvr]0.68) 1.03 § 128 | 1.85 ] 248 | 3.16 | 50yr 2.14]3.09)3.61] 5.00 | 6.3219.79 |10.42] s0vr | 8.66 |10.02}11.38}12.77) 13.99 S50yr
100yr] 0.80) 121 151 ] 2.18 | 2.99 | 3.85 J100yrf2.58]3.76}4.38) 6.16 | 7.76 |12.24]13.03]100vr}10.83)12.53)14.18]15. 72] 1711 100vr
200yr} 0931 141 ] 1.78 § 2.58 | 3.60 | 4.70 [200yr]3.11]4.60]5.35] 7.59 } 9.53 |15.33]16.30}200y1}13.57}15.08}17.68]19.35] 20.92 200yr
SO00yr} 1164 1.73 ] 222 § 323 | 459 | 6.11 |500yr]3.96]5.97]6.95]10.04]12.55]20.68]21.93|500yr|18.30}21.09]23.67)25.47] 27 30 500yr
Powered by CB
Northeast Regional

Climate Center
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.230 79 <50% Grass cover, Poor, HSG B (9S)
3.665 61 >75% Grass cover, Good, HSG B (1S, 2S, 3S, 48, 58S, 6S, 7S, 8S, 9S)
3.529 98 Paved parking, HSG B (1S, 2S, 3S, 48, 58S, 6S, 7S, 8S, 9S)
1.491 98 Roofs, HSG B (1S, 2S, 3S, 58S, 6S, 7S, 8S, 9S)
0.481 98 Unconnected pavement, HSG B (1S, 2S, 3S, 4S, 58S, 6S, 7S, 8S, 9S)
3.333 55 Woods, Good, HSG B (1S, 3S, 5S, 7S, 9S)
12.729 76 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
12.729 HSG B 1S, 2S, 3S, 48, 58, 6S, 7S, 8S, 9S
0.000 HSGC
0.000 HSG D
0.000 Other
12.729 TOTAL AREA
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Page 4

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Ground Covers (all nodes)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.230
3.665

3.529

1.491

0.481

3.333

12.729

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.230
3.665

3.529

1.491

0.481

3.333

12.729

<50% Grass cover, Poor
>75% Grass cover, Good

Paved parking

Roofs

Unconnected pavement

Woods, Good

TOTAL AREA

9S

1S, 28,
3S, 4S,
58S, 6S,
7S, 8S,
9S8

1S, 28,
3S, 4S,
58S, 6S,
7S, 8S,
9S

1S, 28,
3S, 55,
6S, 7S,
8S, 98
1S, 28,
3S, 4S,
58S, 6S,
7S, 8S,
9S8

1S, 3S,
58, 7S,
9S
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S:

Subcatchment2S:

Subcatchment 3S:

Subcatchment4S:

Subcatchment5S:

Subcatchment6S:

Subcatchment7S:

Subcatchment8S:

Subcatchment9S:

Reach 1R: Reach

Reach 2R: Reach

Reach 3R: Reach

Reach R1: Reach

Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=1.34"
Flow Length=575" Tc=25.3 min CN=73 Runoff=2.64 cfs 0.321 af
Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=2.67"

Tc=6.0 min CN=90 Runoff=1.95 cfs 0.144 af

Wooded Area Runoff Area=114,365 sf 20.17% Impervious Runoff Depth=0.88"
Flow Length=555" Tc=17.2 min Ul Adjusted CN=65 Runoff=1.66 cfs 0.193 af

Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=2.23"
Tc=6.0 min  CN=85 Runoff=0.43 cfs 0.031 af

Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=2.77"
Tc=6.0 min  CN=91 Runoff=1.40 cfs 0.104 af

Beechstoneto CB#9 Runoff Area=39,170 sf 78.04% Impervious Runoff Depth=2.67"
Tc=6.0 min CN=90 Runoff=2.71 cfs 0.200 af

Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=1.34"
Flow Length=705" Tc=37.4 min CN=73 Runoff=2.34 cfs 0.340 af

Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=92 Runoff=2.23 cfs 0.168 af

Playground Runoff Area=57,915 sf 32.14% Impervious Runoff Depth=1.47"
Flow Length=300" Tc=11.5min CN=75 Runoff=1.86 cfs 0.163 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=30.0' S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=192.0" S=0.0127'/" Capacity=559.93 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.26" Max Vel=2.14 fps Inflow=1.95 cfs 0.144 af
n=0.030 L=350.0'" S=0.0181"/" Capacity=167.68 cfs Outflow=1.81 cfs 0.144 af

Pond P1: 12" Culvert Peak Elev=44.66' Storage=647 cf Inflow=2.64 cfs 0.321 af

15.0" Round Culvert n=0.025 L=52.0' S=0.0888 /' Outflow=2.50 cfs 0.321 af

Pond P2: CBA Peak Elev=51.82" Storage=11 cf Inflow=1.95 cfs 0.144 af
12.0" Round Culvert n=0.025 L=120.0' S=0.0179'" Outflow=1.95 cfs 0.144 af
Pond P3: 12" Culvert Peak Elev=44.72' Storage=1,241 cf Inflow=3.23 cfs 0.337 af

12.0" Round Culvert n=0.025 L=50.0' S=0.0028 /' Outflow=2.74 cfs 0.337 af
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Pond P4: CB #11 Peak Elev=44.63" Storage=125 cf Inflow=6.74 cfs 0.994 af

15.0" Round Culvert n=0.025 L=102.0' $=0.0082 /" Outflow=7.12 cfs 0.994 af

Pond P5: CB #10 Peak Elev=43.33"' Storage=78 cf Inflow=5.39 cfs 0.642 af
12.0" Round Culvert n=0.025 L=30.0' S=0.0153'/" Outflow=5.24 cfs 0.642 af

Pond P6: CB #9 Peak Elev=45.69' Storage=63 cf Inflow=3.99 cfs 0.537 af
Outflow=4.02 cfs 0.537 af

Pond P7: CB #7 Peak Elev=49.88"' Storage=13 cf Inflow=2.84 cfs 0.508 af
12.0" Round Culvert n=0.025 L=230.0' S=0.0315"/" Outflow=2.84 cfs 0.508 af

Pond P8: CBB Peak Elev=50.59"' Storage=19 cf Inflow=2.23 cfs 0.168 af
12.0" Round Culvert n=0.025 L=35.0' S=0.0057 '/ Outflow=2.23 cfs 0.168 af

Pond P9: CB #5 Peak Elev=42.85"' Storage=18 cf Inflow=4.48 cfs 0.671 af
18.0" Round Culvert n=0.025 L=95.0' S=0.0080'/" Outflow=4.49 cfs 0.671 af

Link POA1: POA #1 Inflow=7.12 cfs 0.994 af
Primary=7.12 cfs 0.994 af

Link POA2: POA #2 Inflow=4.49 cfs 0.671 af
Primary=4.49 cfs 0.671 af

Total Runoff Area = 12.729 ac Runoff Volume = 1.665 af Average Runoff Depth = 1.57"
56.78% Pervious =7.227 ac  43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 2.64 cfs @ 12.38 hrs, Volume= 0.321 af, Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73  Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

253 575 Total
Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 1.95cfs @ 12.09 hrs, Volume= 0.144 af, Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B

28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment 3S: Wooded Area

Runoff = 1.66 cfs @ 12.27 hrs, Volume= 0.193 af, Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area(sf) CN Adj Description

46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B
615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B
114,365 66 65 Weighted Average, Ul Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area
6,370 27.62% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 60 0.0080 0.11 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture Kv= 7.0 fps
4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
2.4 240 0.0120 1.64 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

17.2 555 Total
Summary for Subcatchment 4S: Entrance Drive

Runoff = 043 cfs @ 12.09 hrs, Volume= 0.031 af, Depth= 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B

7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected

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: Beechstone to CB#10

Runoff = 140 cfs @ 12.09 hrs, Volume= 0.104 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B
19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 271 cfs @ 12.09 hrs, Volume= 0.200 af, Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B
19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B
39,170 90 Weighted Average

8,600 21.96% Pervious Area
30,570 78.04% Impervious Area
2,550 8.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 7S: Stoencroft

Runoff = 2.34 cfs @ 12.55 hrs, Volume= 0.340 af, Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 223 cfs @ 12.09 hrs, Volume= 0.168 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 1.86 cfs @ 12.17 hrs, Volume= 0.163 af, Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B
2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B
1,735 98 Unconnected pavement, HSG B

57,915 75 Weighted Average

39,300 67.86% Pervious Area
18,615 32.14% Impervious Area
1,735 9.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.6 90 0.0170 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.7 160 0.0250 1.58 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps
0.2 50 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.5 300 Total
Summary for Reach 1R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0"'/" Top Width= 45.00'

Length= 100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00' Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21'
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Summary for Reach 3R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value=10.0"/" Top Width= 45.00'
Length=192.0' Slope=0.0127 /"

Inlet Invert= 45.34", Outlet Invert=42.90'

T
Summary for Reach R1: Reach
Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 2.67" for 2-Year event
Inflow = 1.95cfs @ 12.09 hrs, Volume= 0.144 af
Outflow = 1.81cfs@ 12.17 hrs, Volume= 0.144 af, Atten=7%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.14 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 0.69 fps, Avg. Travel Time= 8.4 min

Peak Storage= 297 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 167.68 cfs

2.00" x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 350.0" Slope=0.0181"/"

Inlet Invert= 48.76', Outlet Invert= 42.41'



4787.2 PRE._15A0T Type Ill 24-hr 2-Year Rainfall=3.74"

Prepared by Altus Engineering, Inc. Printed 5/13/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 13

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 1.34" for 2-Year event
Inflow = 264 cfs @ 12.38 hrs, Volume= 0.321 af

Outflow = 250 cfs @ 12.46 hrs, Volume= 0.321 af, Atten=5%, Lag= 5.3 min
Primary = 250cfs @ 12.46 hrs, Volume= 0.321 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.66' @ 12.46 hrs Surf.Area= 1,423 sf Storage= 647 cf

Plug-Flow detention time= 5.5 min calculated for 0.321 af (100% of inflow)
Center-of-Mass det. time= 4.4 min ( 878.0 - 873.6)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74" 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=43.74'/ 39.12" S=0.0888'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=2.49 cfs @ 12.46 hrs HW=44.66" (Free Discharge)
1=Culvert (Inlet Controls 2.49 cfs @ 2.58 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 2.67" for 2-Year event
Inflow = 1.95cfs @ 12.09 hrs, Volume= 0.144 af

Outflow = 1.95cfs @ 12.09 hrs, Volume= 0.144 af, Atten= 0%, Lag= 0.1 min
Primary = 1.95cfs @ 12.09 hrs, Volume= 0.144 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.82' @ 12.09 hrs Surf.Area= 13 sf Storage= 11 cf

Plug-Flow detention time= 0.3 min calculated for 0.144 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 801.3 - 801.0)

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf
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Primary OutFlow Max=1.91 cfs @ 12.09 hrs HW=51.81" (Free Discharge)
1=Culvert (Barrel Controls 1.91 cfs @ 3.44 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious, Inflow Depth = 1.24" for 2-Year event
Inflow = 3.23cfs@ 12.20 hrs, Volume= 0.337 af

Outflow = 274 cfs @ 12.34 hrs, Volume= 0.337 af, Atten=15%, Lag= 7.9 min
Primary = 2.74 cfs @ 12.34 hrs, Volume= 0.337 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.72' @ 12.34 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 5.3 min calculated for 0.337 af (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 861.9 - 856.6 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.41 10 0 0

43.00 300 91 91

44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices

#1  Primary 42.41' 12.0" Round Culvert

L=50.0" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41'/42.27' S=0.0028 /' Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=2.65 cfs @ 12.34 hrs HW=44.64" (Free Discharge)
1=Culvert (Barrel Controls 2.65 cfs @ 3.38 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 1.56" for 2-Year event
Inflow = 6.74 cfs @ 12.34 hrs, Volume= 0.994 af

Outflow = 712 cfs @ 12.35 hrs, Volume= 0.994 af, Atten= 0%, Lag= 0.3 min
Primary = 712 cfs @ 12.35 hrs, Volume= 0.994 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.63' @ 12.35 hrs Surf.Area= 213 sf Storage= 125 cf

Plug-Flow detention time= 0.2 min calculated for 0.994 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 847.1 - 846.9)
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Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf  4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic)Listed below (Recalc)
125 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=7.10 cfs @ 12.35 hrs HW=44.60" (Free Discharge)
1=Culvert (Barrel Controls 7.10 cfs @ 5.78 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious, Inflow Depth = 1.67" for 2-Year event
Inflow = 5.39cfs @ 12.10 hrs, Volume= 0.642 af

Outflow = 524 cfs @ 12.12 hrs, Volume= 0.642 af, Atten= 3%, Lag= 1.1 min
Primary = 524 cfs @ 12.12 hrs, Volume= 0.642 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.33' @ 12.12 hrs Surf.Area= 158 sf Storage= 78 cf

Plug-Flow detention time= 0.2 min calculated for 0.641 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 832.7 - 832.5)

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
Device Routing Invert Outlet Devices
#1  Primary 39.35" 12.0" Round Culvert L= 30.0" Ke=0.500

Inlet / Outlet Invert= 39.35'/ 38.89' S=0.0153"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

Primary OutFlow Max=5.16 cfs @ 12.12 hrs HW=43.22"' (Free Discharge)
1=Culvert (Barrel Controls 5.16 cfs @ 6.56 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4,172 ac, 41.66% Impervious, Inflow Depth = 1.55" for 2-Year event
Inflow = 3.9 cfs @ 12.11 hrs, Volume= 0.537 af

Outflow = 4.02cfs @ 12.11 hrs, Volume= 0.537 af, Atten= 0%, Lag= 0.3 min
Primary = 4.02cfs@ 12.11 hrs, Volume= 0.537 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.69' @ 12.11 hrs Surf.Area= 123 sf Storage= 63 cf

Plug-Flow detention time= 0.2 min calculated for 0.537 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 839.4 - 839.2)

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03' 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert=42.03'/39.47" S=0.0133'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=3.94 cfs @ 12.11 hrs HW=45.67" (Free Discharge)
1=Culvert (Barrel Controls 2.95 cfs @ 3.75 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 0.99 cfs @ 1.49 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 1.63" for 2-Year event
Inflow = 284 cfs@ 12.11 hrs, Volume= 0.508 af

Outflow = 284 cfs @ 12.11 hrs, Volume= 0.508 af, Atten= 0%, Lag= 0.1 min
Primary = 284 cfs@ 12.11 hrs, Volume= 0.508 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=49.88' @ 12.11 hrs Surf.Area= 13 sf Storage= 13 cf

Plug-Flow detention time= 0.2 min calculated for 0.508 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 854.5 - 854.4)
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82' 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82' / 41.57' S=0.0315'" Cc=0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=2.81 cfs @ 12.11 hrs HW=49.87" (Free Discharge)
1=Culvert (Inlet Controls 2.81 cfs @ 3.57 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 2.87" for 2-Year event
Inflow = 223 cfs @ 12.09 hrs, Volume= 0.168 af

Outflow = 223 cfs @ 12.09 hrs, Volume= 0.168 af, Atten= 0%, Lag= 0.2 min
Primary = 223 cfs @ 12.09 hrs, Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=50.59' @ 12.09 hrs Surf.Area= 13 sf Storage= 19 cf

Plug-Flow detention time= 0.5 min calculated for 0.168 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 792.7 - 792.3)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10" 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=2.16 cfs @ 12.09 hrs HW=50.55" (Free Discharge)
1=Culvert (Barrel Controls 2.16 cfs @ 2.75 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 1.59" for 2-Year event
Inflow = 448 cfs @ 12.13 hrs, Volume= 0.671 af

Outflow = 449 cfs @ 12.14 hrs, Volume= 0.671 af, Atten=0%, Lag= 0.1 min
Primary = 449 cfs @ 12.14 hrs, Volume= 0.671 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.85" @ 12.14 hrs Surf.Area= 13 sf Storage= 18 cf

Plug-Flow detention time= 0.2 min calculated for 0.670 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 854.8 - 854.6)
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc=0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=4.44 cfs @ 12.14 hrs HW=42.84" (Free Discharge)
1=Culvert (Barrel Controls 4.44 cfs @ 3.30 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 1.56" for 2-Year event
Inflow = 712 cfs @ 12.35 hrs, Volume= 0.994 af
Primary = 712 cfs @ 12.35 hrs, Volume= 0.994 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 1.59" for 2-Year event
Inflow = 449 cfs @ 12.14 hrs, Volume= 0.671 af
Primary = 449 cfs @ 12.14 hrs, Volume= 0.671 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S:

Subcatchment2S:

Subcatchment 3S:

Subcatchment4S:

Subcatchment5S:

Subcatchment6S:

Subcatchment7S:

Subcatchment8S:

Subcatchment9S:

Reach 1R: Reach

Reach 2R: Reach

Reach 3R: Reach

Reach R1: Reach

Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=2.82"
Flow Length=575" Tc=25.3 min CN=73 Runoff=5.75cfs 0.673 af

Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=4.52"
Tc=6.0 min CN=90 Runoff=3.21 cfs 0.244 af

Wooded Area Runoff Area=114,365 sf 20.17% Impervious Runoff Depth=2.11"
Flow Length=555" Tc=17.2 min Ul Adjusted CN=65 Runoff=4.48 cfs 0.463 af

Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=3.99"
Tc=6.0 min  CN=85 Runoff=0.76 cfs 0.056 af

Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=4.63"
Tc=6.0 min CN=91 Runoff=2.28 cfs 0.175 af

Beechstoneto CB#9 Runoff Area=39,170 sf 78.04% Impervious Runoff Depth=4.52"
Tc=6.0 min CN=90 Runoff=4.46 cfs 0.339 af

Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=2.82"
Flow Length=705" Tc=37.4 min CN=73 Runoff=5.08 cfs 0.713 af

Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=4.75"
Tc=6.0 min CN=92 Runoff=3.59 cfs 0.278 af

Playground Runoff Area=57,915 sf 32.14% Impervious Runoff Depth=3.00"
Flow Length=300" Tc=11.5min CN=75 Runoff=3.88 cfs 0.333 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=30.0' S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=192.0" S=0.0127'/" Capacity=559.93 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.33" Max Vel=2.46 fps Inflow=3.20 cfs 0.244 af
n=0.030 L=350.0'" S=0.0181"/" Capacity=167.68 cfs Outflow=2.98 cfs 0.244 af

Pond P1: 12" Culvert Peak Elev=45.96' Storage=1,228 cf Inflow=5.75 cfs 0.673 af

15.0" Round Culvert n=0.025 L=52.0' S=0.0888 /' Outflow=5.90 cfs 0.673 af

Pond P2: CBA Peak Elev=53.74"' Storage=35 cf Inflow=3.21 cfs 0.244 af
12.0" Round Culvert n=0.025 L=120.0' S=0.0179'" Outflow=3.20 cfs 0.244 af
Pond P3: 12" Culvert Peak Elev=53.74"' Storage=1,241 cf Inflow=7.08 cfs 0.707 af

12.0" Round Culvert n=0.025 L=50.0' S=0.0028 /' Outflow=7.36 cfs 0.707 af
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Pond P4: CB #11 Peak Elev=66.33" Storage=125cf Inflow=15.66 cfs 1.949 af

15.0" Round Culvert n=0.025 L=102.0' S=0.0082"'/" Outflow=15.97 cfs 1.949 af

Pond P5: CB #10 Peak Elev=59.68' Storage=108 cf Inflow=12.35cfs 1.221 af
12.0" Round Culvert n=0.025 L=30.0' S=0.0153'/" Outflow=12.56 cfs 1.221 af

Pond P6: CB #9 Peak Elev=46.56" Storage=111 cf Inflow=10.70 cfs 1.046 af
Outflow=10.52 cfs 1.046 af

Pond P7: CB #7 Peak Elev=68.20"' Storage=40 cf Inflow=5.90 cfs 0.991 af
12.0" Round Culvert n=0.025 L=230.0' S=0.0315"/" Outflow=6.01 cfs 0.991 af

Pond P8: CBB Peak Elev=51.70"' Storage=33 cf Inflow=3.59 cfs 0.278 af
12.0" Round Culvert n=0.025 L=35.0" S=0.0057 '/ Outflow=3.59 cfs 0.278 af

Pond P9: CB #5 Peak Elev=45.30" Storage=45 cf Inflow=8.95 cfs 1.323 af
18.0" Round Culvert n=0.025 L=95.0' S=0.0080'/" Outflow=8.95 cfs 1.323 af

Link POA1: POA #1 Inflow=15.97 cfs 1.949 af
Primary=15.97 cfs 1.949 af

Link POA2: POA #2 Inflow=8.95 cfs 1.323 af
Primary=8.95 cfs 1.323 af

Total Runoff Area = 12.729 ac Runoff Volume = 3.273 af Average Runoff Depth = 3.09"
56.78% Pervious =7.227 ac  43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 5.75cfs @ 12.36 hrs, Volume= 0.673 af, Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73  Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

253 575 Total
Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 3.21cfs@ 12.09 hrs, Volume= 0.244 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B

28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected

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

6.0 Direct Entry,




4787.2 PRE._15A0T Type Ill 24-hr 10-Year Rainfall=5.67"

Prepared by Altus Engineering, Inc. Printed 5/13/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 22

Summary for Subcatchment 3S: Wooded Area

Runoff = 448 cfs @ 12.25 hrs, Volume= 0.463 af, Depth= 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area(sf) CN Adj Description

46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B
615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B
114,365 66 65 Weighted Average, Ul Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area
6,370 27.62% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 60 0.0080 0.11 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture Kv= 7.0 fps
4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
2.4 240 0.0120 1.64 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

17.2 555 Total
Summary for Subcatchment 4S: Entrance Drive

Runoff = 0.76 cfs @ 12.09 hrs, Volume= 0.056 af, Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B

7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected

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: Beechstone to CB#10

Runoff = 2.28 cfs @ 12.09 hrs, Volume= 0.175 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B
19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 446 cfs @ 12.09 hrs, Volume= 0.339 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B
19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B
39,170 90 Weighted Average

8,600 21.96% Pervious Area
30,570 78.04% Impervious Area
2,550 8.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 7S: Stoencroft

Runoff = 5.08 cfs @ 12.53 hrs, Volume= 0.713 af, Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 3.59cfs @ 12.09 hrs, Volume= 0.278 af, Depth= 4.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 3.88cfs @ 12.16 hrs, Volume= 0.333 af, Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B
2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B
1,735 98 Unconnected pavement, HSG B

57,915 75 Weighted Average

39,300 67.86% Pervious Area
18,615 32.14% Impervious Area
1,735 9.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.6 90 0.0170 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.7 160 0.0250 1.58 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps
0.2 50 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.5 300 Total
Summary for Reach 1R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0"'/" Top Width= 45.00'

Length= 100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00' Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21'
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Summary for Reach 3R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value=10.0"/" Top Width= 45.00'
Length=192.0' Slope=0.0127 /"

Inlet Invert= 45.34", Outlet Invert=42.90'

T
Summary for Reach R1: Reach
Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 4.52" for 10-Year event
Inflow = 3.20cfs @ 12.10 hrs, Volume= 0.244 af
Outflow = 298 cfs @ 12.16 hrs, Volume= 0.244 af, Atten=7%, Lag=4.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.46 fps, Min. Travel Time= 2.4 min
Avg. Velocity = 0.79 fps, Avg. Travel Time= 7.4 min

Peak Storage= 428 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 167.68 cfs

2.00" x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 350.0" Slope=0.0181"/"

Inlet Invert= 48.76', Outlet Invert= 42.41'



4787.2 PRE._15A0T Type Ill 24-hr 10-Year Rainfall=5.67"

Prepared by Altus Engineering, Inc. Printed 5/13/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 27

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 2.82" for 10-Year event
Inflow = 575cfs @ 12.36 hrs, Volume= 0.673 af

Outflow = 590cfs @ 12.39 hrs, Volume= 0.673 af, Atten=0%, Lag= 2.0 min
Primary = 590cfs @ 12.39 hrs, Volume= 0.673 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.96' @ 12.39 hrs Surf.Area= 2,000 sf Storage= 1,228 cf

Plug-Flow detention time= 4.6 min calculated for 0.672 af (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 855.9 - 851.7)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74" 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=43.74'/ 39.12" S=0.0888'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=5.83 cfs @ 12.39 hrs HW=45.93" (Free Discharge)
1=Culvert (Inlet Controls 5.83 cfs @ 4.75 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 4.52" for 10-Year event
Inflow = 3.21cfs @ 12.09 hrs, Volume= 0.244 af

Outflow = 3.20cfs @ 12.10 hrs, Volume= 0.244 af, Atten= 1%, Lag= 0.5 min
Primary = 3.20cfs @ 12.10 hrs, Volume= 0.244 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.74' @ 12.10 hrs Surf.Area= 13 sf Storage= 35 cf

Plug-Flow detention time= 0.2 min calculated for 0.244 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 786.8 - 786.5 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf
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Primary OutFlow Max=3.16 cfs @ 12.10 hrs HW=53.66" (Free Discharge)
1=Culvert (Barrel Controls 3.16 cfs @ 4.03 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious, Inflow Depth = 2.59" for 10-Year event
Inflow = 7.08 cfs @ 12.20 hrs, Volume= 0.707 af

Outflow = 7.36 cfs @ 12.24 hrs, Volume= 0.707 af, Atten= 0%, Lag= 2.2 min
Primary = 7.36cfs @ 12.24 hrs, Volume= 0.707 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.74' @ 12.24 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 4.4 min calculated for 0.707 af (100% of inflow)
Center-of-Mass det. time= 4.4 min ( 844.1 - 839.7)

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.41 10 0 0

43.00 300 91 91

44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices

#1  Primary 42.41' 12.0" Round Culvert

L=50.0" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41'/42.27' S=0.0028 /' Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=7.16 cfs @ 12.24 hrs HW=53.20" (Free Discharge)
1=Culvert (Barrel Controls 7.16 cfs @ 9.11 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 3.05" for 10-Year event
Inflow = 15.66 cfs @ 12.15 hrs, Volume= 1.949 af

Outflow = 1597 cfs @ 12.15 hrs, Volume= 1.949 af, Atten= 0%, Lag= 0.0 min
Primary = 15.97 cfs @ 12.15 hrs, Volume= 1.949 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=66.33' @ 12.15 hrs Surf.Area= 213 sf Storage= 125 cf

Plug-Flow detention time= 0.2 min calculated for 1.949 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 831.9 - 831.7)
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Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf  4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic)Listed below (Recalc)
125 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=15.93 cfs @ 12.15 hrs HW=66.21" (Free Discharge)
1=Culvert (Barrel Controls 15.93 cfs @ 12.98 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious, Inflow Depth = 3.17" for 10-Year event
Inflow = 12.35cfs @ 12.14 hrs, Volume= 1.221 af

Outflow = 12.56 cfs @ 12.14 hrs, Volume= 1.221 af, Atten= 0%, Lag= 0.1 min
Primary = 12.56 cfs @ 12.14 hrs, Volume= 1.221 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=59.68' @ 12.14 hrs Surf.Area= 213 sf Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 1.218 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 819.7 - 819.5)

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
Device Routing Invert Outlet Devices
#1  Primary 39.35" 12.0" Round Culvert L= 30.0" Ke=0.500

Inlet / Outlet Invert= 39.35'/ 38.89' S=0.0153"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

Primary OutFlow Max=12.38 cfs @ 12.14 hrs HW=59.12" (Free Discharge)
1=Culvert (Barrel Controls 12.38 cfs @ 15.76 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4,172 ac, 41.66% Impervious, Inflow Depth = 3.01" for 10-Year event
Inflow = 10.70 cfs @ 12.15 hrs, Volume= 1.046 af

Outflow = 10.52 cfs @ 12.15 hrs, Volume= 1.046 af, Atten=2%, Lag= 0.0 min
Primary = 10.52 cfs @ 12.15 hrs, Volume= 1.046 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.56' @ 12.15 hrs Surf.Area= 213 sf Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 825.6 - 825.4)

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03' 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert=42.03'/39.47" S=0.0133'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=10.51 cfs @ 12.15 hrs HW=46.56" (Free Discharge)
1=Culvert (Barrel Controls 3.19 cfs @ 4.06 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 7.32 cfs @ 2.99 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 3.18" for 10-Year event
Inflow = 590 cfs @ 12.46 hrs, Volume= 0.991 af

Outflow = 6.01 cfs @ 12.49 hrs, Volume= 0.991 af, Atten= 0%, Lag= 2.0 min
Primary = 6.01cfs @ 12.49 hrs, Volume= 0.991 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=68.20' @ 12.49 hrs Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 0.989 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 839.6 - 839.5)
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82' 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82' / 41.57' S=0.0315'" Cc=0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=5.97 cfs @ 12.49 hrs HW=67.86" (Free Discharge)
T 1=culvert (Barrel Controls 5.97 cfs @ 7.60 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 4.75" for 10-Year event
Inflow = 3.59cfs @ 12.09 hrs, Volume= 0.278 af

Outflow = 3.59cfs @ 12.09 hrs, Volume= 0.278 af, Atten= 0%, Lag= 0.2 min
Primary = 3.59cfs @ 12.09 hrs, Volume= 0.278 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.70' @ 12.09 hrs Surf.Area= 13 sf Storage= 33 cf

Plug-Flow detention time= 0.3 min calculated for 0.277 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 779.2 - 778.8)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10" 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=3.51 cfs @ 12.09 hrs HW=51.63" (Free Discharge)
1=Culvert (Barrel Controls 3.51 cfs @ 4.48 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 3.13" for 10-Year event
Inflow = 8.95cfs @ 12.12 hrs, Volume= 1.323 af

Outflow = 8.95cfs @ 12.12 hrs, Volume= 1.323 af, Atten= 0%, Lag= 0.1 min
Primary = 8.95cfs @ 12.12 hrs, Volume= 1.323 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.30' @ 12.12 hrs Surf.Area= 13 sf Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 1.321 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 838.4 - 838.2)
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc=0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=8.70 cfs @ 12.12 hrs HW=45.15" (Free Discharge)
1=Culvert (Barrel Controls 8.70 cfs @ 4.93 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 3.05" for 10-Year event
Inflow = 15.97 cfs @ 12.15 hrs, Volume= 1.949 af
Primary = 15.97 cfs @ 12.15 hrs, Volume= 1.949 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 3.13" for 10-Year event
Inflow = 8.95cfs @ 12.12 hrs, Volume= 1.323 af
Primary = 8.95cfs @ 12.12 hrs, Volume= 1.323 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S:

Subcatchment2S:

Subcatchment 3S:

Subcatchment4S:

Subcatchment5S:

Subcatchment6S:

Subcatchment7S:

Subcatchment8S:

Subcatchment9S:

Reach 1R: Reach

Reach 2R: Reach

Reach 3R: Reach

Reach R1: Reach

Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=4.10"
Flow Length=575" Tc=25.3 min CN=73 Runoff=8.40 cfs 0.980 af
Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=6.01"

Tc=6.0 min CN=90 Runoff=4.20 cfs 0.324 af

Wooded Area Runoff Area=114,365 sf 20.17% Impervious Runoff Depth=3.25"
Flow Length=555" Tc=17.2 min Ul Adjusted CN=65 Runoff=7.06 cfs 0.711 af

Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=5.43"
Tc=6.0 min CN=85 Runoff=1.01 cfs 0.076 af

Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=6.13"
Tc=6.0 min  CN=91 Runoff=2.97 cfs 0.231 af

Beechstoneto CB#9 Runoff Area=39,170 sf 78.04% Impervious Runoff Depth=6.01"
Tc=6.0 min  CN=90 Runoff=5.83 cfs 0.450 af

Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=4.10"
Flow Length=705" Tc=37.4 min CN=73 Runoff=7.43 cfs 1.038 af
Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=6.24"

Tc=6.0 min CN=92 Runoff=4.65 cfs 0.365 af

Playground Runoff Area=57,915 sf 32.14% Impervious Runoff Depth=4.32"
Flow Length=300" Tc=11.5min CN=75 Runoff=5.57 cfs 0.478 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=30.0' S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=192.0" S=0.0127'/" Capacity=559.93 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.38" Max Vel=2.66 fps Inflow=4.45 cfs 0.324 af
n=0.030 L=350.0'" S=0.0181"/" Capacity=167.68 cfs Outflow=3.93 cfs 0.324 af

Pond P1: 12" Culvert Peak Elev=47.76' Storage=1,228 cf Inflow=8.40 cfs 0.980 af

15.0" Round Culvert n=0.025 L=52.0' S=0.0888 /' Outflow=8.59 cfs 0.979 af

Pond P2: CBA Peak Elev=57.46"' Storage=50 cf Inflow=4.20 cfs 0.324 af
12.0" Round Culvert n=0.025 L=120.0' S=0.0179'" Outflow=4.45 cfs 0.324 af
Pond P3: 12" Culvert Peak Elev=65.31" Storage=1,241 cf Inflow=10.40 cfs 1.035 af

12.0" Round Culvert n=0.025 L=50.0" S=0.0028 "/ Outflow=10.66 cfs 1.035 af
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Pond P4: CB #11 Peak Elev=96.48" Storage=125 cf Inflow=23.25 cfs 2.772 af

15.0" Round Culvert n=0.025 L=102.0' S=0.0082"'/" Outflow=23.22 cfs 2.772 af

Pond P5: CB #10 Peak Elev=76.21" Storage=108 cf Inflow=16.82 cfs 1.717 af
12.0" Round Culvert n=0.025 L=30.0' S=0.0153'/" Outflow=17.05 cfs 1.717 af

Pond P6: CB #9 Peak Elev=46.90" Storage=111 cf Inflow=14.09 cfs 1.486 af
Outflow=14.42 cfs 1.486 af

Pond P7: CB #7 Peak Elev=94.20"' Storage=40 cf Inflow=8.49 cfs 1.403 af
12.0" Round Culvert n=0.025 L=230.0' S=0.0315"/" Outflow=8.53 cfs 1.403 af

Pond P8: CBB Peak Elev=53.02"' Storage=38 cf Inflow=4.65 cfs 0.365 af
12.0" Round Culvert n=0.025 L=35.0" S=0.0057 '/ Outflow=4.72 cfs 0.365 af

Pond P9: CB #5 Peak Elev=48.20' Storage=45 cf Inflow=12.35 cfs 1.881 af
18.0" Round Culvert n=0.025 L=95.0' S=0.0080'/" Outflow=12.38 cfs 1.881 af

Link POA1: POA #1 Inflow=23.22 cfs 2.772 af
Primary=23.22 cfs 2.772 af

Link POA2: POA #2 Inflow=12.38 cfs 1.881 af
Primary=12.38 cfs 1.881 af

Total Runoff Area = 12.729 ac Runoff Volume = 4.653 af Average Runoff Depth = 4.39"
56.78% Pervious =7.227 ac  43.22% Impervious = 5.501 ac



4787.2 PRE._15A0T Type Ill 24-hr 25-Year Rainfall=7.19"

Prepared by Altus Engineering, Inc. Printed 5/13/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 35

Summary for Subcatchment 1S: Lang Rd

Runoff = 8.40cfs @ 12.35 hrs, Volume= 0.980 af, Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73  Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

253 575 Total
Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 420cfs @ 12.09 hrs, Volume= 0.324 af, Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment 3S: Wooded Area

Runoff = 7.06 cfs @ 12.25 hrs, Volume= 0.711 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area(sf) CN Adj Description

46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B
615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B
114,365 66 65 Weighted Average, Ul Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area
6,370 27.62% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 60 0.0080 0.11 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture Kv= 7.0 fps
4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
2.4 240 0.0120 1.64 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

17.2 555 Total
Summary for Subcatchment 4S: Entrance Drive

Runoff = 1.01cfs @ 12.09 hrs, Volume= 0.076 af, Depth= 5.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B

7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected

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: Beechstone to CB#10

Runoff = 297 cfs @ 12.09 hrs, Volume= 0.231 af, Depth= 6.13"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN  Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B
19,705 91 Weighted Average
3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min
Summary for Subcatchment 6S: Beechstone to CB#9
Runoff = 583 cfs@ 12.09 hrs, Volume= 0.450 af, Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B
19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B
39,170 90 Weighted Average
8,600 21.96% Pervious Area
30,570 78.04% Impervious Area
2,550 8.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Summary for Subcatchment 7S: Stoencroft
Runoff = 743 cfs @ 12.52 hrs, Volume= 1.038 af, Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B
132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 4.65cfs @ 12.09 hrs, Volume= 0.365 af, Depth= 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B
30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 557 cfs@ 12.16 hrs, Volume= 0.478 af, Depth= 4.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B
2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B
1,735 98 Unconnected pavement, HSG B

57,915 75 Weighted Average

39,300 67.86% Pervious Area
18,615 32.14% Impervious Area
1,735 9.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.6 90 0.0170 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.7 160 0.0250 1.58 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps
0.2 50 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.5 300 Total
Summary for Reach 1R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0"'/" Top Width= 45.00'

Length= 100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00' Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21'



4787.2 PRE._15A0T Type Ill 24-hr 25-Year Rainfall=7.19"

Prepared by Altus Engineering, Inc. Printed 5/13/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 40
I

Summary for Reach 3R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value=10.0"/" Top Width= 45.00'
Length=192.0' Slope=0.0127 /"

Inlet Invert= 45.34", Outlet Invert=42.90'

i
Summary for Reach R1: Reach
Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 6.01" for 25-Year event
Inflow = 445cfs @ 12.10 hrs, Volume= 0.324 af
Outflow = 3.93cfs @ 12.16 hrs, Volume= 0.324 af, Atten=12%, Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.66 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 6.8 min

Peak Storage= 526 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 167.68 cfs

2.00" x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 350.0" Slope=0.0181"/"

Inlet Invert= 48.76', Outlet Invert= 42.41'
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Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 4.10" for 25-Year event
Inflow = 8.40 cfs @ 12.35 hrs, Volume= 0.980 af

Outflow = 8.59cfs @ 12.40 hrs, Volume= 0.979 af, Atten= 0%, Lag= 2.9 min
Primary = 8.59 cfs @ 12.40 hrs, Volume= 0.979 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.76' @ 12.40 hrs Surf.Area= 2,000 sf Storage= 1,228 cf

Plug-Flow detention time= 4.0 min calculated for 0.978 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 844.7 - 840.9)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74" 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=43.74'/ 39.12" S=0.0888'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=8.59 cfs @ 12.40 hrs HW=47.76" (Free Discharge)
1=Culvert (Inlet Controls 8.59 cfs @ 7.00 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 6.01" for 25-Year event
Inflow = 420 cfs @ 12.09 hrs, Volume= 0.324 af

Outflow = 445cfs @ 12.10 hrs, Volume= 0.324 af, Atten= 0%, Lag= 0.5 min
Primary = 445cfs@ 12.10 hrs, Volume= 0.324 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=57.46' @ 12.10 hrs Surf.Area= 13 sf Storage= 50 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 779.3 - 779.1)

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf



4787.2 PRE._15A0T Type Ill 24-hr 25-Year Rainfall=7.19"

Prepared by Altus Engineering, Inc. Printed 5/13/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 42

Primary OutFlow Max=4.37 cfs @ 12.10 hrs HW=57.21" (Free Discharge)
1=Culvert (Barrel Controls 4.37 cfs @ 5.57 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious, Inflow Depth = 3.80" for 25-Year event
Inflow = 1040 cfs @ 12.20 hrs, Volume= 1.035 af

Outflow = 10.66 cfs @ 12.20 hrs, Volume= 1.035 af, Atten= 0%, Lag= 0.0 min
Primary = 10.66 cfs @ 12.20 hrs, Volume= 1.035 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=65.31' @ 12.20 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 4.1 min calculated for 1.034 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 834.8 - 830.6 )

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.41 10 0 0

43.00 300 91 91

44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices

#1  Primary 42.41' 12.0" Round Culvert

L=50.0" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41'/42.27' S=0.0028 /' Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=10.63 cfs @ 12.20 hrs HW=65.21" (Free Discharge)
1=Culvert (Barrel Controls 10.63 cfs @ 13.54 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 4.34" for 25-Year event
Inflow = 23.25cfs @ 12.20 hrs, Volume= 2.772 af

Outflow = 23.22 cfs @ 12.20 hrs, Volume= 2.772 af, Atten=0%, Lag= 0.0 min
Primary = 23.22 cfs @ 12.20 hrs, Volume= 2.772 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=96.48' @ 12.20 hrs Surf.Area= 213 sf Storage= 125 cf

Plug-Flow detention time= 0.1 min calculated for 2.772 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 823.5 - 823.4 )
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Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf  4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic)Listed below (Recalc)
125 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=23.07 cfs @ 12.20 hrs HW=95.74"' (Free Discharge)
1=Culvert (Barrel Controls 23.07 cfs @ 18.80 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious, Inflow Depth = 4.45" for 25-Year event
Inflow = 16.82 cfs @ 12.13 hrs, Volume= 1.717 af

Outflow = 17.05cfs @ 12.12 hrs, Volume= 1.717 af, Atten= 0%, Lag= 0.0 min
Primary = 17.05cfs @ 12.12 hrs, Volume= 1.717 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=76.21' @ 12.12 hrs Surf.Area= 213 sf Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 1.714 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 812.5-812.4)

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
Device Routing Invert Outlet Devices
#1  Primary 39.35" 12.0" Round Culvert L= 30.0" Ke=0.500

Inlet / Outlet Invert= 39.35'/ 38.89' S=0.0153"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

Primary OutFlow Max=16.63 cfs @ 12.12 hrs HW=74.57" (Free Discharge)
1=Culvert (Barrel Controls 16.63 cfs @ 21.17 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4,172 ac, 41.66% Impervious, Inflow Depth = 4.27" for 25-Year event
Inflow = 14.09 cfs @ 12.17 hrs, Volume= 1.486 af

Outflow = 1442 cfs @ 12.15 hrs, Volume= 1.486 af, Atten=0%, Lag= 0.0 min
Primary = 1442 cfs @ 12.15 hrs, Volume= 1.486 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.90' @ 12.15 hrs Surf.Area= 213 sf Storage= 111 cf

Plug-Flow detention time= 0.2 min calculated for 1.483 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 818.1 - 817.9)

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03' 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert=42.03'/39.47" S=0.0133'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=14.37 cfs @ 12.15 hrs HW=46.89" (Free Discharge)

1=Culvert (Barrel Controls 3.27 cfs @ 4.17 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 11.09 cfs @ 3.57 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 4.50" for 25-Year event
Inflow = 8.49 cfs @ 12.48 hrs, Volume= 1.403 af

Outflow = 8.53 cfs @ 12.49 hrs, Volume= 1.403 af, Atten=0%, Lag= 0.3 min
Primary = 8.53 cfs @ 12.49 hrs, Volume= 1.403 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=94.20' @ 12.49 hrs Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.400 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 831.5-831.4)
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82' 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82' / 41.57' S=0.0315'" Cc=0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=8.48 cfs @ 12.49 hrs HW=93.59" (Free Discharge)
T 1=culvert (Barrel Controls 8.48 cfs @ 10.79 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 6.24" for 25-Year event
Inflow = 465cfs@ 12.09 hrs, Volume= 0.365 af

Outflow = 472 cfs @ 12.09 hrs, Volume= 0.365 af, Atten= 0%, Lag= 0.2 min
Primary = 472 cfs @ 12.09 hrs, Volume= 0.365 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.02' @ 12.09 hrs Surf.Area= 13 sf Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.365 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 772.3 - 772.0)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10" 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=4.61 cfs @ 12.09 hrs HW=52.87" (Free Discharge)
1=Culvert (Barrel Controls 4.61 cfs @ 5.86 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 4.45" for 25-Year event
Inflow = 12.35cfs @ 12.14 hrs, Volume= 1.881 af

Outflow = 1238 cfs @ 12.14 hrs, Volume= 1.881 af, Atten= 0%, Lag= 0.1 min
Primary = 12.38 cfs @ 12.14 hrs, Volume= 1.881 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.20' @ 12.14 hrs Surf.Area= 13 sf Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 1.878 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 829.6 - 829.5)
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc=0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=12.35 cfs @ 12.14 hrs HW=48.18" (Free Discharge)
1=Culvert (Barrel Controls 12.35 cfs @ 6.99 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 4.34" for 25-Year event
Inflow = 23.22 cfs @ 12.20 hrs, Volume= 2.772 af
Primary = 23.22 cfs @ 12.20 hrs, Volume= 2.772 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 4.45" for 25-Year event
Inflow = 12.38 cfs @ 12.14 hrs, Volume= 1.881 af
Primary = 12.38 cfs @ 12.14 hrs, Volume= 1.881 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S:

Subcatchment2S:

Subcatchment 3S:

Subcatchment4S:

Subcatchment5S:

Subcatchment6S:

Subcatchment7S:

Subcatchment8S:

Subcatchment9S:

Reach 1R: Reach

Reach 2R: Reach

Reach 3R: Reach

Reach R1: Reach

Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=5.35"
Flow Length=575" Tc=25.3 min CN=73 Runoff=10.95 cfs 1.280 af
Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=7.41"

Tc=6.0 min CN=90 Runoff=5.11 cfs 0.400 af

Wooded Area Runoff Area=114,365 sf 20.17% Impervious Runoff Depth=4.39"
Flow Length=555" Tc=17.2 min Ul Adjusted CN=65 Runoff=9.62 cfs 0.961 af

Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=6.80"
Tc=6.0 min  CN=85 Runoff=1.25 cfs 0.095 af

Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=7.53"
Tc=6.0 min  CN=91 Runoff=3.60 cfs 0.284 af

Beechstoneto CB#9 Runoff Area=39,170 sf 78.04% Impervious Runoff Depth=7.41"
Tc=6.0 min  CN=90 Runoff=7.10 cfs 0.555 af

Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=5.35"
Flow Length=705" Tc=37.4 min CN=73 Runoff=9.69 cfs 1.355 af

Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=7.65"
Tc=6.0 min CN=92 Runoff=5.63 cfs 0.447 af

Playground Runoff Area=57,915 sf 32.14% Impervious Runoff Depth=5.60"
Flow Length=300" Tc=11.5min CN=75 Runoff=7.19 cfs 0.620 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=30.0' S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.00" Max Vel=0.00 fps
n=0.016 L=192.0" S=0.0127'/" Capacity=559.93 cfs Outflow=0.00 cfs 0.000 af

Avg. Flow Depth=0.42" Max Vel=2.82 fps Inflow=5.11 cfs 0.400 af
n=0.030 L=350.0" S=0.0181"'/" Capacity=167.68 cfs Outflow=4.77 cfs 0.400 af

Pond P1: 12" Culvert Peak Elev=51.80" Storage=1,228 cf Inflow=10.95 cfs 1.280 af

15.0" Round Culvert n=0.025 L=52.0" S=0.0888 /' Outflow=12.72 cfs 1.279 af

Pond P2: CBA Peak Elev=59.90"' Storage=50 cf Inflow=5.11 cfs 0.400 af
12.0" Round Culvert n=0.025 L=120.0' S=0.0179'" Outflow=5.11 cfs 0.400 af
Pond P3: 12" Culvert Peak Elev=79.47' Storage=1,241 cf Inflow=13.58 cfs 1.361 af

12.0" Round Culvert n=0.025 L=50.0" S=0.0028 /' Outflow=13.54 cfs 1.361 af
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Pond P4: CB #11 Peak Elev=150.51' Storage=125 cf Inflow=32.12 cfs 3.574 af

15.0" Round Culvert n=0.025 L=102.0' S=0.0082"'/" Outflow=32.38 cfs 3.574 af

Pond P5: CB #10 Peak Elev=102.37' Storage=108 cf Inflow=22.27 cfs 2.200 af
12.0" Round Culvert n=0.025 L=30.0'" S=0.0153 '/ Outflow=22.32 cfs 2.200 af

Pond P6: CB #9 Peak Elev=47.33" Storage=111 cf Inflow=18.98 cfs 1.916 af
Outflow=19.41 cfs 1.916 af

Pond P7: CB #7 Peak Elev=128.15"' Storage=40 cf Inflow=10.96 cfs 1.802 af
12.0" Round Culvert n=0.025 L=230.0' S=0.0315"" Outflow=10.98 cfs 1.802 af

Pond P8: CBB Peak Elev=54.27' Storage=38 cf Inflow=5.63 cfs 0.447 af
12.0" Round Culvert n=0.025 L=35.0" S=0.0057 '/ Outflow=5.60 cfs 0.447 af

Pond P9: CB #5 Peak Elev=52.32" Storage=45 cf Inflow=15.99 cfs 2.422 af
18.0" Round Culvert n=0.025 L=95.0' S=0.0080'/" Outflow=16.06 cfs 2.422 af

Link POA1: POA #1 Inflow=32.38 cfs 3.574 af
Primary=32.38 cfs 3.574 af

Link POA2: POA #2 Inflow=16.06 cfs 2.422 af
Primary=16.06 cfs 2.422 af

Total Runoff Area = 12.729 ac Runoff Volume = 5.997 af Average Runoff Depth = 5.65"
56.78% Pervious =7.227 ac  43.22% Impervious = 5.501 ac
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Summary for Subcatchment 1S: Lang Rd

Runoff = 10.95cfs @ 12.35 hrs, Volume= 1.280 af, Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B
124,920 73  Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

253 575 Total
Summary for Subcatchment 2S: Beechstone Northwest

Runoff = 511cfs @ 12.09 hrs, Volume= 0.400 af, Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B

28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected

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

6.0 Direct Entry,
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Summary for Subcatchment 3S: Wooded Area

Runoff = 9.62cfs @ 12.24 hrs, Volume= 0.961 af, Depth= 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area(sf) CN Adj Description

46,000 61 >75% Grass cover, Good, HSG B
45,300 55 Woods, Good, HSG B
16,080 98 Roofs, HSG B
615 98 Paved parking, HSG B
6,370 98 Unconnected pavement, HSG B
114,365 66 65 Weighted Average, Ul Adjusted
91,300 79.83% Pervious Area
23,065 20.17% Impervious Area
6,370 27.62% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 60 0.0080 0.11 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.3 75 0.0200 0.99 Shallow Concentrated Flow, Slallow
Short Grass Pasture Kv= 7.0 fps
4.2 180 0.0200 0.71 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
2.4 240 0.0120 1.64 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

17.2 555 Total
Summary for Subcatchment 4S: Entrance Drive

Runoff = 1.25cfs @ 12.09 hrs, Volume= 0.095 af, Depth= 6.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B

7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected

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: Beechstone to CB#10

Runoff = 3.60cfs @ 12.09 hrs, Volume= 0.284 af, Depth= 7.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B
19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 710cfs @ 12.09 hrs, Volume= 0.555 af, Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
8,600 61 >75% Grass cover, Good, HSG B
8,220 98 Roofs, HSG B
19,800 98 Paved parking, HSG B
2,550 98 Unconnected pavement, HSG B
39,170 90 Weighted Average

8,600 21.96% Pervious Area
30,570 78.04% Impervious Area
2,550 8.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 7S: Stoencroft

Runoff = 9.69cfs @ 12.51 hrs, Volume= 1.355 af, Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B
132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment 8S: Beechstone Northeast

Runoff = 5.63cfs@ 12.09 hrs, Volume= 0.447 af, Depth= 7.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B
30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Subcatchment 9S: Playground

Runoff = 719 cfs @ 12.16 hrs, Volume= 0.620 af, Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
15,400 61 >75% Grass cover, Good, HSG B
10,000 79 <50% Grass cover, Poor, HSG B
2,440 98 Roofs, HSG B
13,900 55 Woods, Good, HSG B
14,440 98 Paved parking, HSG B
1,735 98 Unconnected pavement, HSG B

57,915 75 Weighted Average

39,300 67.86% Pervious Area
18,615 32.14% Impervious Area
1,735 9.32% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.6 90 0.0170 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
1.7 160 0.0250 1.58 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps
0.2 50 0.0300 3.52 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.5 300 Total
Summary for Reach 1R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0"'/" Top Width= 45.00'

Length= 100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Bank-Full Depth= 2.00' Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21'
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I

Summary for Reach 3R: Reach

Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value=10.0"/" Top Width= 45.00'
Length=192.0' Slope=0.0127 /"

Inlet Invert= 45.34", Outlet Invert=42.90'

T
Summary for Reach R1: Reach
Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 7.41" for 50-Year event
Inflow = 511cfs @ 12.09 hrs, Volume= 0.400 af
Outflow = 477 cfs@ 12.15 hrs, Volume= 0.400 af, Atten=7%, Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.82 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 0.90 fps, Avg. Travel Time= 6.5 min

Peak Storage= 609 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 167.68 cfs

2.00" x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 350.0" Slope=0.0181"/"

Inlet Invert= 48.76', Outlet Invert= 42.41'
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Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 5.35" for 50-Year event
Inflow = 10.95cfs @ 12.35 hrs, Volume= 1.280 af

Outflow = 12.72 cfs @ 12.35 hrs, Volume= 1.279 af, Atten=0%, Lag= 0.1 min
Primary = 12.72 cfs @ 12.35 hrs, Volume= 1.279 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.80' @ 12.35 hrs Surf.Area= 2,000 sf Storage= 1,228 cf

Plug-Flow detention time= 3.9 min calculated for 1.279 af (100% of inflow)
Center-of-Mass det. time= 3.5 min ( 836.7 - 833.3)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74" 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=43.74'/ 39.12" S=0.0888'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=12.72 cfs @ 12.35 hrs HW=51.79" (Free Discharge)
1=Culvert (Inlet Controls 12.72 cfs @ 10.36 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 7.41" for 50-Year event
Inflow = 511 cfs @ 12.09 hrs, Volume= 0.400 af

Outflow = 511cfs @ 12.09 hrs, Volume= 0.400 af, Atten= 0%, Lag= 0.0 min
Primary = 511 cfs @ 12.09 hrs, Volume= 0.400 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=59.90' @ 12.09 hrs Surf.Area= 13 sf Storage= 50 cf

Plug-Flow detention time= 0.2 min calculated for 0.399 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 774.0 - 773.8 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf
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Primary OutFlow Max=4.98 cfs @ 12.09 hrs HW=59.41" (Free Discharge)
1=Culvert (Barrel Controls 4.98 cfs @ 6.34 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 3.273 ac, 31.67% Impervious, Inflow Depth = 4.99" for 50-Year event
Inflow = 13.58 cfs @ 12.20 hrs, Volume= 1.361 af

Outflow = 13.54 cfs @ 12.25 hrs, Volume= 1.361 af, Atten= 0%, Lag= 2.9 min
Primary = 13.54 cfs @ 12.25 hrs, Volume= 1.361 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=79.47' @ 12.23 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 4.0 min calculated for 1.359 af (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 828.0 - 824.1)

Volume Invert Avail.Storage Storage Description
#1 42.41' 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

42.41 10 0 0

43.00 300 91 91

44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices

#1  Primary 42.41' 12.0" Round Culvert

L=50.0" CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41'/42.27' S=0.0028 /' Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=13.54 cfs @ 12.25 hrs HW=78.83" (Free Discharge)
1=Culvert (Barrel Controls 13.54 cfs @ 17.24 fps)

Summary for Pond P4: CB #11

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 5.60" for 50-Year event
Inflow = 3212 cfs @ 12.15 hrs, Volume= 3.574 af

Outflow = 32.38 cfs @ 12.15 hrs, Volume= 3.574 af, Atten= 0%, Lag= 0.0 min
Primary = 32.38cfs @ 12.15 hrs, Volume= 3.574 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=150.51' @ 12.15 hrs Surf.Area= 213 sf Storage= 125 cf

Plug-Flow detention time= 0.1 min calculated for 3.568 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 817.4 - 817.3)
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Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf  4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 83 cf Custom Stage Data (Prismatic)Listed below (Recalc)
125 c¢f Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 200 83 83
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=32.13 cfs @ 12.15 hrs HW=148.84" (Free Discharge)
1=Culvert (Barrel Controls 32.13 cfs @ 26.18 fps)

Summary for Pond P5: CB #10

Inflow Area = 4.625 ac, 45.55% Impervious, Inflow Depth = 5.71" for 50-Year event
Inflow = 22.27 cfs @ 12.14 hrs, Volume= 2.200 af

Outflow = 22.32cfs @ 12.14 hrs, Volume= 2.200 af, Atten= 0%, Lag= 0.0 min
Primary = 22.32cfs @ 12.14 hrs, Volume= 2.200 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=102.37' @ 12.14 hrs Surf.Area= 213 sf Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 2.200 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 807.2 - 807.1)

Volume Invert Avail.Storage Storage Description
#1 39.35' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0
43.50 200 63 63
Device Routing Invert Outlet Devices
#1  Primary 39.35" 12.0" Round Culvert L= 30.0" Ke=0.500

Inlet / Outlet Invert= 39.35'/ 38.89' S=0.0153"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

Primary OutFlow Max=22.04 cfs @ 12.14 hrs HW=100.85" (Free Discharge)
1=Culvert (Barrel Controls 22.04 cfs @ 28.07 fps)
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Summary for Pond P6: CB #9

Inflow Area = 4,172 ac, 41.66% Impervious, Inflow Depth = 5.51" for 50-Year event
Inflow = 18.98 cfs @ 12.15 hrs, Volume= 1.916 af

Outflow = 19.41 cfs @ 12.15 hrs, Volume= 1.916 af, Atten=0%, Lag= 0.0 min
Primary = 19.41cfs @ 12.15 hrs, Volume= 1.916 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.33' @ 12.15 hrs Surf.Area= 213 sf Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 812.5 - 812.3)

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03' 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert=42.03'/39.47" S=0.0133'/" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=19.35 cfs @ 12.15 hrs HW=47.33" (Free Discharge)
1=Culvert (Barrel Controls 3.38 cfs @ 4.31 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 15.97 cfs @ 4.02 fps)

Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 5.78" for 50-Year event
Inflow = 10.96 cfs @ 12.46 hrs, Volume= 1.802 af

Outflow = 10.98 cfs @ 12.46 hrs, Volume= 1.802 af, Atten=0%, Lag= 0.0 min
Primary = 10.98 cfs @ 12.46 hrs, Volume= 1.802 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=128.15' @ 12.46 hrs Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.799 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 825.5 - 825.4)
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Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82' 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82' / 41.57' S=0.0315'" Cc=0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=10.96 cfs @ 12.46 hrs HW=127.78"' (Free Discharge)
1=Culvert (Barrel Controls 10.96 cfs @ 13.95 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 7.65" for 50-Year event
Inflow = 563 cfs @ 12.09 hrs, Volume= 0.447 af

Outflow = 560cfs @ 12.09 hrs, Volume= 0.447 af, Atten=1%, Lag= 0.0 min
Primary = 560 cfs @ 12.09 hrs, Volume= 0.447 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=54.27' @ 12.09 hrs Surf.Area= 13 sf Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.447 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 767.4 - 767.2)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10" 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=5.46 cfs @ 12.09 hrs HW=54.07" (Free Discharge)
1=Culvert (Barrel Controls 5.46 cfs @ 6.95 fps)

Summary for Pond P9: CB #5

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 5.74" for 50-Year event
Inflow = 15.99 cfs @ 12.15 hrs, Volume= 2.422 af

Outflow = 16.06 cfs @ 12.15 hrs, Volume= 2.422 af, Atten= 0%, Lag= 0.0 min
Primary = 16.06 cfs @ 12.15 hrs, Volume= 2.422 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=52.32' @ 12.15 hrs Surf.Area= 13 sf Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 2.418 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 823.2 - 823.1)
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Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc=0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=16.05 cfs @ 12.15 hrs HW=52.31" (Free Discharge)
1=Culvert (Barrel Controls 16.05 cfs @ 9.08 fps)

Summary for Link POA1: POA #1

Inflow Area = 7.660 ac, 43.16% Impervious, Inflow Depth = 5.60" for 50-Year event
Inflow = 32.38 cfs @ 12.15 hrs, Volume= 3.574 af
Primary = 32.38cfs @ 12.15 hrs, Volume= 3.574 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.069 ac, 43.32% Impervious, Inflow Depth = 5.74" for 50-Year event
Inflow = 16.06 cfs @ 12.15 hrs, Volume= 2.422 af
Primary = 16.06 cfs @ 12.15 hrs, Volume= 2.422 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
4.059 61 >75% Grass cover, Good, HSG B (3S, 5S, 6S, 9S, 14S, S1, S10B, S11, S12, S13,
S2, 84, S7, S8)
3.651 98 Paved parking, HSG B (5S, 6S, 9S, 14S, S1, S10B, S12, S13, S2, S4, S7, S8)
0.163 98 Porous Pavers, HSG B (9S, 14S)
1.856 98 Roofs, HSG B (3S, 58S, 6S, 9S, 14S, S1, S11, S12, S2, S7, S8)
0.649 98 Unconnected pavement, HSG B (3S, 58S, 6S, 9S, 14S, S1, S11, S12, S13, S2, $4,
S7, S8)
2.350 55 Woods, Good, HSG B (3S, 5S, S1, S7)
12.729 78 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A

12.729 HSG B 3S, 58, 6S, 9S, 14S, S1, S10B, S11, S12, S13, S2, S4, S7, S8
0.000 HSGC
0.000 HSG D
0.000 Other

12.729 TOTAL AREA
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HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

Ground Covers (all nodes)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000

0.000

0.000
0.000

0.000

0.000

0.000

4.059

3.651

0.163
1.856

0.649

2.350

12.729

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000
0.000

0.000

0.000

0.000

4.059

3.651

0.163
1.856

0.649

2.350

12.729

>75% Grass cover, Good

Paved parking

Porous Pavers
Roofs

Unconnected pavement

Woods, Good

TOTAL AREA

3S, 5S,
6S, 9S,
148, S1,
S10B,
S11,
S12,
S13, S2,
S4, S7,
S8

58S, 6S,
9S, 14S,
S1,
S10B,
S12,
S13, S2,
S4, S7,
S8

9S, 14S
3S, 5S,
6S, 9S,
148, 81,
S11,
S$12, 82,
S7, S8
3S, 55,
6S, 9S,
148, 81,
S11,
S12,
S13, S2,
S4, S7,
S8

3S, 55,
S1, 87
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment3S: Wooded Area Runoff Area=70,810 sf 31.15% Impervious Runoff Depth=1.22"
Flow Length=460" Tc=13.5 min CN=71 Runoff=1.71 cfs 0.165 af

Subcatchment5S: Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=2.77"
Tc=6.0 min CN=91 Runoff=1.40 cfs 0.104 af

Subcatchment6S: Beechstoneto CB#9 Runoff Area=36,370 sf 78.20% Impervious Runoff Depth=2.67"
Tc=6.0 min  CN=90 Runoff=2.51 cfs 0.186 af

Subcatchment9S: Bld1 1- Parking Lot Runoff Area=11,945 sf 80.75% Impervious Runoff Depth>2.21"
Tc=790.0 min CN=91 Runoff=0.05 cfs 0.050 af

Subcatchment14S: Bld1 2- Parking Lot Runoff Area=17,735 sf 79.56% Impervious Runoff Depth>2.12"
Tc=790.0 min CN=90 Runoff=0.08 cfs 0.072 af

SubcatchmentS1: Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=1.34"
Flow Length=575" Tc=25.3 min CN=73 Runoff=2.64 cfs 0.321 af

SubcatchmentS10B: Island Runoff Area=6,520 sf 12.50% Impervious Runoff Depth=0.93"
Tc=6.0 min CN=66 Runoff=0.14 cfs 0.012 af

SubcatchmentS11: Behind Bldgs Runoff Area=25,565 sf 30.18% Impervious Runoff Depth=1.28"
Flow Length=160" Tc=10.0 min CN=72 Runoff=0.73 cfs 0.063 af

SubcatchmentS12: Wooded Area Runoff Area=22,120 sf 44.17% Impervious Runoff Depth=1.61"
Flow Length=265" Tc=10.7 min CN=77 Runoff=0.80 cfs 0.068 af

SubcatchmentS13: to CB #5 Runoff Area=20,405 sf 75.25% Impervious Runoff Depth=2.58"
Tc=6.0 min CN=89 Runoff=1.37 cfs 0.101 af

SubcatchmentS2: Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=2.67"
Tc=6.0 min  CN=90 Runoff=1.95 cfs 0.144 af

SubcatchmentS4: Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=2.23"
Tc=6.0 min CN=85 Runoff=0.43 cfs 0.031 af

SubcatchmentS7: Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=1.34"
Flow Length=705" Tc=37.4 min CN=73 Runoff=2.34 cfs 0.340 af

SubcatchmentS8: Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=2.87"
Tc=6.0 min CN=92 Runoff=2.23 cfs 0.168 af

Reach 1R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Reach 2R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.016 L=30.0" S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af
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Reach 3R: Reach Avg. Flow Depth=0.04' Max Vel=1.25 fps Inflow=0.47 cfs 0.003 af
n=0.016 L=192.0' S=0.0127'/" Capacity=559.93 cfs Outflow=0.27 cfs 0.003 af

Reach R1: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps Inflow=0.00 cfs 0.000 af
n=0.030 L=300.0" S=0.0212'/" Capacity=181.12 cfs Outflow=0.00 cfs 0.000 af

Pond 1P: DMH #1 Peak Elev=43.41"' Storage=25 cf Inflow=0.39 cfs 0.187 af
12.0" Round Culvert n=0.012 L=90.0' S=0.0083'/" Outflow=0.39 cfs 0.186 af

Pond 3P: RG2 Forebay Peak Elev=48.80" Storage=405 cf Inflow=1.95 cfs 0.144 af
Outflow=1.95 cfs 0.137 af

Pond 4P: CB #11 Peak Elev=42.34"' Storage=45 cf Inflow=5.61 cfs 0.807 af
Outflow=5.63 cfs 0.807 af

Pond 5P: CB #10 Peak Elev=42.25"' Storage=36 cf Inflow=4.33 cfs 0.456 af
Outflow=4.34 cfs 0.456 af

Pond 6P: CB #9 Peak Elev=45.60"' Storage=54 cf Inflow=3.32 cfs 0.351 af
Primary=2.93 cfs 0.349 af Secondary=0.47 cfs 0.003 af Outflow=3.39 cfs 0.351 af

Pond 10P: Island Retention Peak Elev=47.31' Storage=734 cf Inflow=0.15 cfs 0.134 af
Outflow=0.14 cfs 0.118 af

Pond P1: 12" Culvert Peak Elev=44.66' Storage=647 cf Inflow=2.64 cfs 0.321 af
15.0" Round Culvert n=0.025 L=52.0' S=0.0888 '/ Outflow=2.50 cfs 0.321 af

Pond P10: CB #6 Peak Elev=41.75' Storage=13 cf Inflow=4.53 cfs 0.795 af
18.0" Round Culvert n=0.012 L=250.0' S=0.0108'/" Outflow=4.54 cfs 0.795 af

Pond P2: CBA Peak Elev=51.82" Storage=11 cf Inflow=1.95 cfs 0.144 af
12.0" Round Culvert n=0.025 L=120.0" S=0.0179'/" Outflow=1.95 cfs 0.144 af

Pond P3: 12" Culvert Peak Elev=43.50' Storage=450 cf Inflow=1.71 cfs 0.165 af
12.0" Round Culvert n=0.025 L=50.0" S=0.0028 '/ Outflow=1.40 cfs 0.165 af

Pond P7: CB #7 Peak Elev=49.88"' Storage=13 cf Inflow=2.84 cfs 0.508 af
12.0" Round Culvert n=0.025 L=230.0" S=0.0315"/" Outflow=2.84 cfs 0.508 af

Pond P8: CBB Peak Elev=50.59"' Storage=19 cf Inflow=2.23 cfs 0.168 af
12.0" Round Culvert n=0.025 L=35.0" S=0.0057 '/ Outflow=2.23 cfs 0.168 af

Pond P9: CB #5 Peak Elev=42.79"' Storage=17 cf Inflow=4.19 cfs 0.609 af
18.0" Round Culvert n=0.025 L=95.0" S=0.0080'/" Outflow=4.20 cfs 0.609 af

Pond RG1: Raingarden 1 Peak Elev=47.12"' Storage=2,334 cf Inflow=2.61 cfs 0.200 af
Discarded=0.79 cfs 0.200 af Primary=0.00 cfs 0.000 af Outflow=0.79 cfs 0.200 af

Pond RG2: Raingarden 2 Peak Elev=46.92" Storage=512 cf Inflow=0.80 cfs 0.068 af
Outflow=0.39 cfs 0.068 af

Link POA1: POA #1 Inflow=5.63 cfs 0.807 af
Primary=5.63 cfs 0.807 af
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Link POA2: POA #2 Inflow=4.54 cfs 0.795 af

Primary=4.54 cfs 0.795 af

Total Runoff Area = 12.729 ac Runoff Volume = 1.826 af Average Runoff Depth = 1.72"
50.35% Pervious = 6.409 ac  49.65% Impervious = 6.320 ac
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Summary for Subcatchment 3S: Wooded Area

Runoff = 1.71 cfs @ 12.20 hrs, Volume= 0.165 af, Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B
0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71  Weighted Average

48,750 68.85% Pervious Area
22,060 31.15% Impervious Area
6,760 30.64% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.3 100 0.0300 0.20 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
1.3 140 0.0150 1.84 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

13.5 460 Total
Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 140 cfs @ 12.09 hrs, Volume= 0.104 af, Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 251 cfs @ 12.09 hrs, Volume= 0.186 af, Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B
18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average

7,930 21.80% Pervious Area
28,440 78.20% Impervious Area
2,400 8.44% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.05cfs @ 21.96 hrs, Volume= 0.050 af, Depth> 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B
0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B
* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average

2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.08 cfs @ 21.96 hrs, Volume= 0.072 af, Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B
* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B
17,735 90 Weighted Average
3,625 20.44% Pervious Area
14,110 79.56% Impervious Area
1,600 11.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,
Summary for Subcatchment S1: Lang Rd
Runoff = 2.64 cfs @ 12.38 hrs, Volume= 0.321 af, Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B
124,920 73 Weighted Average
77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
25.3 575 Total
Summary for Subcatchment S10B: Island
Runoff = 0.14 cfs@ 12.11 hrs, Volume= 0.012 af, Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B
0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average

5,705 87.50% Pervious Area
815 12.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S11: Behind Bldgs

Runoff = 0.73cfs@ 12.15 hrs, Volume= 0.063 af, Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B
0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average

17,850 69.82% Pervious Area

7,715 30.18% Impervious Area

2,200 28.52% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow

Short Grass Pasture Kv=7.0 fps

10.0 160 Total
Summary for Subcatchment $12: Wooded Area

Runoff = 0.80cfs@ 12.16 hrs, Volume= 0.068 af, Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B
450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B
22,120 77 Weighted Average

12,350 55.83% Pervious Area

9,770 44.17% Impervious Area

2,450 25.08% Unconnected
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.7 265 Total
Summary for Subcatchment S$13: to CB #5

Runoff = 1.37 cfs @ 12.09 hrs, Volume= 0.101 af, Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B
20,405 89 Weighted Average

5,050 24.75% Pervious Area
15,355 75.25% Impervious Area
825 5.37% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 1.95cfs @ 12.09 hrs, Volume= 0.144 af, Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"



4787.2 POST_15A0T_18out Type Ill 24-hr 2-Year Rainfall=3.74"

Prepared by Altus Engineering, Inc. Printed 7/29/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 13

Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S4: Entrance Drive

Runoff = 043 cfs@ 12.09 hrs, Volume= 0.031 af, Depth= 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S7: Stoencroft

Runoff = 234 cfs @ 12.55 hrs, Volume= 0.340 af, Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B
132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment S8: Beechstone Northeast

Runoff = 223 cfs @ 12.09 hrs, Volume= 0.168 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.74"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0"'/* Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21"

u
Summary for Reach 3R: Reach
Inflow = 047 cfs@ 12.11 hrs, Volume= 0.003 af
Outflow = 0.27 cfs @ 12.19 hrs, Volume= 0.003 af, Atten=42%, Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.25 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 0.82 fps, Avg. Travel Time= 3.9 min

Peak Storage= 46 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs
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5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=192.0" Slope=0.0127"/'

Inlet Invert= 45.34", Outlet Invert= 42.90'

u
Summary for Reach R1: Reach
Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 1.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 181.12 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 300.0" Slope=0.0212"/"

Inlet Invert= 48.76', Outlet Invert=42.41"

T

Summary for Pond 1P: DMH #1
Inflow Area = 1.339 ac, 58.88% Impervious, Inflow Depth > 1.67" for 2-Year event
Inflow = 0.39cfs @ 12.43 hrs, Volume= 0.187 af
Outflow = 0.39cfs @ 12.42 hrs, Volume= 0.186 af, Atten= 0%, Lag= 0.0 min
Primary = 0.39cfs @ 12.42 hrs, Volume= 0.186 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.41' @ 12.42 hrs Surf.Area= 13 sf Storage= 25 cf

Plug-Flow detention time= 3.3 min calculated for 0.186 af (100% of inflow)
Center-of-Mass det. time= 1.7 min ( 1,196.4 - 1,194.7 )
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Volume Invert Avail.Storage Storage Description

#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 43.10' 12.0" Round Culvert L=90.0' Ke= 0.500

Inlet / Outlet Invert=43.10'/ 42.35' S=0.0083'/'" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=0.39 cfs @ 12.42 hrs HW=43.41" (Free Discharge)
T 1=culvert (Barrel Controls 0.39 cfs @ 2.80 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 2.67" for 2-Year event
Inflow = 1.95cfs @ 12.09 hrs, Volume= 0.144 of

Outflow = 1.95cfs @ 12.10 hrs, Volume= 0.137 af, Atten= 0%, Lag= 0.5 min
Primary = 1.95cfs @ 12.10 hrs, Volume= 0.137 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.80' @ 12.10 hrs Surf.Area= 413 sf Storage= 405 cf

Plug-Flow detention time= 43.5 min calculated for 0.137 af (95% of inflow)
Center-of-Mass det. time= 16.2 min ( 817.5-801.3)

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469
Device Routing Invert Outlet Devices
#1  Primary 48.50' 5.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=1.95 cfs @ 12.10 hrs HW=48.80" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 1.95 cfs @ 1.32 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 1.35" for 2-Year event
Inflow = 5.61cfs @ 12.14 hrs, Volume= 0.807 af

Outflow = 5.63cfs @ 12.10 hrs, Volume= 0.807 af, Atten= 0%, Lag= 0.0 min
Primary = 563 cfs @ 12.10 hrs, Volume= 0.807 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=42.34'" @ 12.10 hrs Surf.Area= 37 sf Storage= 45 cf

Plug-Flow detention time= 0.2 min calculated for 0.806 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 846.8 - 846.6 )

Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic)Listed below (Recalc)
86 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

#2  Primary 42.21'" 2.0"long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=5.63 cfs @ 12.10 hrs HW=42.34" (Free Discharge)

1=Culvert (Barrel Controls 5.39 cfs @ 4.40 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 0.24 cfs @ 0.92 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious, Inflow Depth = 1.32" for 2-Year event
Inflow = 433cfs@ 12.11 hrs, Volume= 0.456 af

Outflow = 434 cfs @ 12.11 hrs, Volume= 0.456 af, Atten= 0%, Lag= 0.2 min
Primary = 434 cfs@ 12.11 hrs, Volume= 0.456 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.25' @ 12.11 hrs Surf.Area= 13 sf Storage= 36 cf

Plug-Flow detention time= 0.2 min calculated for 0.455 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 826.4 - 826.2)

Volume Invert Avail.Storage Storage Description
#1 39.35%5' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0

43.50 200 63 63
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Device Routing Invert Outlet Devices

#1  Primary 39.35' 12.0" Round Culvert L=30.0' Ke= 0.500

Inlet / Outlet Invert= 39.35'/ 38.89" S=0.0153'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 42.90' 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=4.29 cfs @ 12.11 hrs HW=42.20" (Free Discharge)

1=Culvert (Barrel Controls 4.29 cfs @ 5.46 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious, Inflow Depth = 1.14" for 2-Year event
Inflow = 3.32cfs @ 12.10 hrs, Volume= 0.351 af

Outflow = 3.39cfs@ 12.11 hrs, Volume= 0.351 af, Atten=0%, Lag= 0.2 min
Primary = 293cfs @ 12.12 hrs, Volume= 0.349 af

Secondary = 047 cfs@ 12.11 hrs, Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.60' @ 12.12 hrs Surf.Area= 98 sf Storage= 54 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.3 min ( 834.9 - 834.6)

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03'" 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert= 42.03' / 39.47' S=0.0133"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Secondary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=2.90 cfs @ 12.12 hrs HW=45.50" (Free Discharge)
1=Culvert (Barrel Controls 2.90 cfs @ 3.69 fps)

econdary OutFlow Max=0.43 cfs @ 12.11 hrs HW=45.53" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.43 cfs @ 1.11 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious, Inflow Depth > 1.94" for 2-Year event
Inflow = 0.15cfs @ 12.11 hrs, Volume= 0.134 af

Outflow = 0.14 cfs @ 22.17 hrs, Volume= 0.118 af, Atten=6%, Lag= 604.1 min
Primary = 0.14 cfs @ 22.17 hrs, Volume= 0.118 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.31' @ 22.17 hrs Surf.Area= 2,051 sf Storage= 734 cf

Plug-Flow detention time= 121.7 min calculated for 0.118 af (88% of inflow)
Center-of-Mass det. time= 68.6 min ( 1,387.0 - 1,318.4 )

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400
Device Routing Invert Outlet Devices
#1  Primary 43.50' 12.0" Round Culvert

L=55.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0055'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 47.25' 12.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=0.14 cfs @ 22.17 hrs HW=47.31" (Free Discharge)

LtCulveﬂ (Passes 0.14 cfs of 6.44 cfs potential flow)
2=0Orifice/Grate (Weir Controls 0.14 cfs @ 0.77 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 1.34" for 2-Year event
Inflow = 2.64 cfs @ 12.38 hrs, Volume= 0.321 af

Outflow = 250 cfs @ 12.46 hrs, Volume= 0.321 af, Atten=5%, Lag= 5.3 min
Primary = 250 cfs @ 12.46 hrs, Volume= 0.321 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.66' @ 12.46 hrs Surf.Area= 1,423 sf Storage= 647 cf

Plug-Flow detention time= 5.5 min calculated for 0.321 af (100% of inflow)
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Center-of-Mass det. time= 4.4 min ( 878.0 - 873.6)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74' 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=43.74"' / 39.12' S=0.0888"'/'" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=2.49 cfs @ 12.46 hrs HW=44.66" (Free Discharge)
1=Culvert (Inlet Controls 2.49 cfs @ 2.58 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 1.72" for 2-Year event
Inflow = 453 cfs @ 12.10 hrs, Volume= 0.795 af

Outflow = 454 cfs @ 12.10 hrs, Volume= 0.795 af, Atten= 0%, Lag= 0.0 min
Primary = 454 cfs @ 12.10 hrs, Volume= 0.795 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=41.75' @ 12.10 hrs Surf.Area= 13 sf Storage= 13 cf

Plug-Flow detention time= 0.1 min calculated for 0.795 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 928.5 - 928.5)

Volume Invert Avail.Storage Storage Description
#1 40.71 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 40.71" 18.0" Round Culvert L=250.0' Ke= 0.500

Inlet / Outlet Invert=40.71'/38.00' S=0.0108'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=4.50 cfs @ 12.10 hrs HW=41.74" (Free Discharge)
1=Culvert (Inlet Controls 4.50 cfs @ 3.46 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 2.67" for 2-Year event
Inflow = 1.95cfs @ 12.09 hrs, Volume= 0.144 af
Outflow = 1.95cfs @ 12.09 hrs, Volume= 0.144 af, Atten= 0%, Lag= 0.1 min

Primary 1.95cfs @ 12.09 hrs, Volume= 0.144 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.82' @ 12.09 hrs Surf.Area= 13 sf Storage= 11 cf

Plug-Flow detention time= 0.3 min calculated for 0.144 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 801.3 - 801.0)

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=1.91 cfs @ 12.09 hrs HW=51.81" (Free Discharge)
T 1=culvert (Barrel Controls 1.91 cfs @ 3.44 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious, Inflow Depth = 0.69" for 2-Year event
Inflow = 1.71cfs @ 12.20 hrs, Volume= 0.165 af

Outflow = 140 cfs @ 12.32 hrs, Volume= 0.165 af, Atten=18%, Lag= 7.0 min
Primary = 140 cfs @ 12.32 hrs, Volume= 0.165 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.50' @ 12.32 hrs Surf.Area= 1,144 sf Storage= 450 cf

Plug-Flow detention time= 3.8 min calculated for 0.165 af (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 872.5 - 868.7 )

Volume Invert Avail.Storage Storage Description
#1 42.41 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices
#1  Primary 42.41" 12.0" Round Culvert

L=50.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41' / 42.27' S=0.0028 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=1.39 cfs @ 12.32 hrs HW=43.49" (Free Discharge)
1=Culvert (Barrel Controls 1.39 cfs @ 2.04 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 1.63" for 2-Year event
Inflow = 284 cfs@ 12.11 hrs, Volume= 0.508 af

Outflow = 284 cfs @ 12.11 hrs, Volume= 0.508 af, Atten= 0%, Lag= 0.1 min
Primary = 284 cfs@ 12.11 hrs, Volume= 0.508 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=49.88' @ 12.11 hrs Surf.Area= 13 sf Storage= 13 cf

Plug-Flow detention time= 0.2 min calculated for 0.508 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 854.5 - 854.4)

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82" 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82'/ 41.57'" S=0.0315'"" Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=2.81 cfs @ 12.11 hrs HW=49.87" (Free Discharge)
1=Culvert (Inlet Controls 2.81 cfs @ 3.57 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 2.87" for 2-Year event
Inflow = 223 cfs @ 12.09 hrs, Volume= 0.168 af

Outflow = 223 cfs @ 12.09 hrs, Volume= 0.168 af, Atten= 0%, Lag= 0.2 min
Primary = 223 cfs @ 12.09 hrs, Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=50.59' @ 12.09 hrs Surf.Area= 13 sf Storage= 19 cf

Plug-Flow detention time= 0.5 min calculated for 0.168 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 792.7 - 792.3)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10' 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057'/' Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=2.16 cfs @ 12.09 hrs HW=50.55" (Free Discharge)
1=Culvert (Barrel Controls 2.16 cfs @ 2.75 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious, Inflow Depth = 1.74" for 2-Year event
Inflow = 419cfs@ 12.10 hrs, Volume= 0.609 af

Outflow = 420cfs @ 12.10 hrs, Volume= 0.609 af, Atten= 0%, Lag= 0.0 min
Primary = 420cfs@ 12.10 hrs, Volume= 0.609 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.79' @ 12.10 hrs Surf.Area= 13 sf Storage= 17 cf

Plug-Flow detention time= 0.2 min calculated for 0.609 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 846.5 - 846.3 )

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0'" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc= 0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=4.19 cfs @ 12.10 hrs HW=42.79" (Free Discharge)
1=Culvert (Barrel Controls 4.19 cfs @ 3.26 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 1.94" for 2-Year event
Inflow = 261cfs@ 12.11 hrs, Volume= 0.200 af

Outflow = 0.79cfs @ 12.49 hrs, Volume= 0.200 af, Atten=70%, Lag=22.8 min
Discarded = 0.79cfs @ 12.49 hrs, Volume= 0.200 af

Primary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.12' @ 12.49 hrs Surf.Area= 1,561 sf Storage= 2,334 cf

Plug-Flow detention time= 28.7 min calculated for 0.199 af (100% of inflow)
Center-of-Mass det. time= 28.6 min ( 860.2 - 831.6 )

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650

48.00 2,000 100.0 3,000 3,650
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Device Routing Invert Outlet Devices

#1  Primary 47.50'" 5.0"long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 43.25' 2.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 43.00'

iscarded OutFlow Max=0.79 cfs @ 12.49 hrs HW=47.12" (Free Discharge)
2=Exfiltration ( Controls 0.79 cfs)

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=43.25' (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious, Inflow Depth = 1.61" for 2-Year event
Inflow = 0.80cfs @ 12.16 hrs, Volume= 0.068 af

Outflow = 0.39cfs @ 12.43 hrs, Volume= 0.068 af, Atten=51%, Lag= 16.4 min
Primary = 0.39cfs @ 12.43 hrs, Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.92' @ 12.43 hrs Surf.Area= 561 sf Storage= 512 cf

Plug-Flow detention time= 12.3 min calculated for 0.068 af (100% of inflow)
Center-of-Mass det. time= 12.3 min ( 860.6 - 848.3 )

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260
Device Routing Invert Outlet Devices
#1  Primary 43.50" 12.0" Round Culvert

L=46.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0065'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

#2  Device 1 47.50' 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 43.75'" 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 43.50'
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Primary OutFlow Max=0.39 cfs @ 12.43 hrs HW=46.91" (Free Discharge)
=Culvert (Passes 0.39 cfs of 6.28 cfs potential flow)
E2=OrificelGrate ( Controls 0.00 cfs)
3=Exfiltration ( Controls 0.39 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 1.35" for 2-Year event
Inflow = 5.63cfs@ 12.10 hrs, Volume= 0.807 af
Primary = 5.63cfs @ 12.10 hrs, Volume= 0.807 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 1.72" for 2-Year event
Inflow = 454 cfs @ 12.10 hrs, Volume= 0.795 af
Primary = 454 cfs @ 12.10 hrs, Volume= 0.795 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment3S: Wooded Area Runoff Area=70,810 sf 31.15% Impervious Runoff Depth=2.64"
Flow Length=460" Tc=13.5 min CN=71 Runoff=3.89 cfs 0.357 af

Subcatchment5S: Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=4.63"
Tc=6.0 min CN=91 Runoff=2.28 cfs 0.175 af

Subcatchment6S: Beechstoneto CB#9 Runoff Area=36,370 sf 78.20% Impervious Runoff Depth=4.52"
Tc=6.0 min CN=90 Runoff=4.14 cfs 0.315 af

Subcatchment9S: Bld1 1- Parking Lot Runoff Area=11,945 sf 80.75% Impervious Runoff Depth>3.73"
Tc=790.0 min  CN=91 Runoff=0.09 cfs 0.085 af

Subcatchment14S: Bld1 2- Parking Lot Runoff Area=17,735 sf 79.56% Impervious Runoff Depth>3.63"
Tc=790.0 min  CN=90 Runoff=0.13 cfs 0.123 af

SubcatchmentS1: Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=2.82"
Flow Length=575' Tc=25.3 min CN=73 Runoff=5.75 cfs 0.673 af

SubcatchmentS10B: Island Runoff Area=6,520 sf 12.50% Impervious Runoff Depth=2.20"
Tc=6.0 min CN=66 Runoff=0.37 cfs 0.027 af

SubcatchmentS11: Behind Bldgs Runoff Area=25,565 sf 30.18% Impervious Runoff Depth=2.73"
Flow Length=160" Tc=10.0 min CN=72 Runoff=1.61 cfs 0.133 af

SubcatchmentS12: Wooded Area Runoff Area=22,120 sf 44.17% Impervious Runoff Depth=3.19"
Flow Length=265" Tc=10.7 min CN=77 Runoff=1.61 cfs 0.135 af

SubcatchmentS13: to CB #5 Runoff Area=20,405 sf 75.25% Impervious Runoff Depth=4.42"
Tc=6.0 min CN=89 Runoff=2.28 cfs 0.172 af

SubcatchmentS2: Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=4.52"
Tc=6.0 min  CN=90 Runoff=3.21 cfs 0.244 af

SubcatchmentS4: Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=3.99"
Tc=6.0 min CN=85 Runoff=0.76 cfs 0.056 af

SubcatchmentS7: Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=2.82"
Flow Length=705" Tc=37.4 min CN=73 Runoff=5.08 cfs 0.713 af

SubcatchmentS8: Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=4.75"
Tc=6.0 min CN=92 Runoff=3.59 cfs 0.278 af

Reach 1R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Reach 2R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.016 L=30.0" S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af
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Reach 3R: Reach Avg. Flow Depth=0.21' Max Vel=3.11 fps Inflow=5.75 cfs 0.113 af
n=0.016 L=192.0' S=0.0127'/" Capacity=559.93 cfs Outflow=4.25 cfs 0.113 af

Reach R1: Reach Avg. Flow Depth=0.28' Max Vel=2.44 fps Inflow=2.59 cfs 0.052 af
n=0.030 L=300.0" S=0.0212'/" Capacity=181.12 cfs Outflow=2.23 cfs 0.052 af

Pond 1P: DMH #1 Peak Elev=43.72"' Storage=29 cf Inflow=1.37 cfs 0.354 af
12.0" Round Culvert n=0.012 L=90.0' S=0.0083'/" Outflow=1.36 cfs 0.354 af

Pond 3P: RG2 Forebay Peak Elev=48.90" Storage=438 cf Inflow=3.20 cfs 0.244 af
Outflow=3.18 cfs 0.237 af

Pond 4P: CB #11 Peak Elev=43.53' Storage=86 cf Inflow=14.71 cfs 1.627 af
Outflow=14.69 cfs 1.627 af

Pond 5P: CB #10 Peak Elev=43.61' Storage=108 cf Inflow=8.25 cfs 0.899 af
Outflow=8.54 cfs 0.899 af

Pond 6P: CB #9 Peak Elev=46.39"' Storage=111 cf Inflow=8.79 cfs 0.724 af
Primary=3.14 cfs 0.611 af Secondary=5.75 cfs 0.113 af Outflow=8.89 cfs 0.724 af

Pond 10P: Island Retention Peak Elev=47.33' Storage=791 cf Inflow=0.38 cfs 0.236 af
Outflow=0.23 cfs 0.219 af

Pond P1: 12" Culvert Peak Elev=45.96' Storage=1,228 cf Inflow=5.75 cfs 0.673 af
15.0" Round Culvert n=0.025 L=52.0" S=0.0888 '/ Outflow=5.90 cfs 0.673 af

Pond P10: CB #6 Peak Elev=42.36' Storage=21 cf Inflow=8.10cfs 1.517 af
18.0" Round Culvert n=0.012 L=250.0' S=0.0108 /' Outflow=8.08 cfs 1.517 af

Pond P2: CBA Peak Elev=53.74"' Storage=35 cf Inflow=3.21 cfs 0.244 af
12.0" Round Culvert n=0.025 L=120.0" S=0.0179'/" Outflow=3.20 cfs 0.244 af

Pond P3: 12" Culvert Peak Elev=52.28' Storage=1,241 cf Inflow=5.52 cfs 0.409 af
12.0" Round Culvert n=0.025 L=50.0" S=0.0028 /' Outflow=6.82 cfs 0.409 af

Pond P7: CB #7 Peak Elev=68.20"' Storage=40 cf Inflow=5.90 cfs 0.991 af
12.0" Round Culvert n=0.025 L=230.0" S=0.0315"/" Outflow=6.01 cfs 0.991 af

Pond P8: CBB Peak Elev=51.70" Storage=33 cf Inflow=3.59 cfs 0.278 af
12.0" Round Culvert n=0.025 L=35.0' S=0.0057 /' Outflow=3.59 cfs 0.278 af

Pond P9: CB #5 Peak Elev=44.49' Storage=39 cf Inflow=7.69 cfs 1.163 af
18.0" Round Culvert n=0.025 L=95.0" S=0.0080'/" Outflow=7.69 cfs 1.163 af

Pond RG1: Raingarden 1 Peak Elev=47.86' Storage=3,433 cf Inflow=4.70 cfs 0.370 af
Discarded=0.95 cfs 0.318 af Primary=2.59 cfs 0.052 af Outflow=3.54 cfs 0.370 af

Pond RG2: Raingarden 2 Peak Elev=47.65' Storage=1,017 cf Inflow=1.61 cfs 0.135 af
Outflow=1.37 cfs 0.135 af

Link POA1: POA #1 Inflow=14.69 cfs 1.627 af
Primary=14.69 cfs 1.627 af
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Link POA2: POA #2 Inflow=8.08 cfs 1.517 af

Primary=8.08 cfs 1.517 af

Total Runoff Area = 12.729 ac Runoff Volume = 3.487 af Average Runoff Depth = 3.29"
50.35% Pervious = 6.409 ac  49.65% Impervious = 6.320 ac



4787.2 POST_15A0T_18out Type Ill 24-hr 10-Year Rainfall=5.67"

Prepared by Altus Engineering, Inc. Printed 7/29/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 30

Summary for Subcatchment 3S: Wooded Area

Runoff = 3.89cfs@ 12.19 hrs, Volume= 0.357 af, Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B
0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71  Weighted Average

48,750 68.85% Pervious Area
22,060 31.15% Impervious Area
6,760 30.64% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.3 100 0.0300 0.20 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
1.3 140 0.0150 1.84 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

13.5 460 Total
Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 228 cfs @ 12.09 hrs, Volume= 0.175 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 414 cfs @ 12.09 hrs, Volume= 0.315 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B
18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average

7,930 21.80% Pervious Area
28,440 78.20% Impervious Area
2,400 8.44% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.09cfs @ 21.95 hrs, Volume= 0.085 af, Depth> 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B
0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B
* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average

2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.13cfs @ 21.96 hrs, Volume= 0.123 af, Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B
* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average

3,625 20.44% Pervious Area
14,110 79.56% Impervious Area
1,600 11.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment S1: Lang Rd

Runoff = 5.75cfs @ 12.36 hrs, Volume= 0.673 af, Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B
124,920 73 Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

25.3 575 Total
Summary for Subcatchment S10B: Island

Runoff = 0.37 cfs @ 12.10 hrs, Volume= 0.027 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B
0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average

5,705 87.50% Pervious Area
815 12.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S11: Behind Bldgs

Runoff = 1.61cfs @ 12.15 hrs, Volume= 0.133 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B
0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average

17,850 69.82% Pervious Area

7,715 30.18% Impervious Area

2,200 28.52% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow

Short Grass Pasture Kv=7.0 fps

10.0 160 Total
Summary for Subcatchment $12: Wooded Area

Runoff = 1.61cfs@ 12.15 hrs, Volume= 0.135 af, Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B
450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B
22,120 77 Weighted Average

12,350 55.83% Pervious Area

9,770 44.17% Impervious Area

2,450 25.08% Unconnected
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.7 265 Total
Summary for Subcatchment S$13: to CB #5

Runoff = 2.28 cfs @ 12.09 hrs, Volume= 0.172 af, Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B
20,405 89 Weighted Average

5,050 24.75% Pervious Area
15,355 75.25% Impervious Area
825 5.37% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 3.21cfs@ 12.09 hrs, Volume= 0.244 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S4: Entrance Drive

Runoff = 0.76 cfs @ 12.09 hrs, Volume= 0.056 af, Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S7: Stoencroft

Runoff = 5.08cfs @ 12.53 hrs, Volume= 0.713 af, Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.67"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B
132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment S8: Beechstone Northeast

Runoff = 3.59cfs @ 12.09 hrs, Volume= 0.278 af, Depth= 4.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.67"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0"'/* Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21"

u
Summary for Reach 3R: Reach
Inflow = 5.75cfs @ 12.25 hrs, Volume= 0.113 af
Outflow = 4.25cfs @ 12.30 hrs, Volume= 0.113 af, Atten=26%, Lag= 2.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.11 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.61 fps, Avg. Travel Time= 2.0 min

Peak Storage= 293 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs
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5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=192.0" Slope=0.0127"/'

Inlet Invert= 45.34", Outlet Invert= 42.90'

u
Summary for Reach R1: Reach
Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 0.51" for 10-Year event
Inflow = 259 cfs @ 12.22 hrs, Volume= 0.052 af
Outflow = 223 cfs @ 12.30 hrs, Volume= 0.052 af, Atten=14%, Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.44 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 0.98 fps, Avg. Travel Time= 5.1 min

Peak Storage= 290 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 181.12 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 300.0" Slope=0.0212"/"

Inlet Invert= 48.76', Outlet Invert=42.41"

i

Summary for Pond 1P: DMH #1
Inflow Area = 1.339 ac, 58.88% Impervious, Inflow Depth > 3.18" for 10-Year event
Inflow = 1.37 cfs @ 12.26 hrs, Volume= 0.354 af
Outflow = 1.36 cfs @ 12.27 hrs, Volume= 0.354 af, Atten= 1%, Lag= 0.1 min
Primary = 1.36 cfs @ 12.27 hrs, Volume= 0.354 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.72' @ 12.27 hrs Surf.Area= 13 sf Storage= 29 cf

Plug-Flow detention time= 1.9 min calculated for 0.354 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 1,150.5 - 1,149.5)
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Volume Invert Avail.Storage Storage Description

#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 43.10' 12.0" Round Culvert L=90.0' Ke= 0.500

Inlet / Outlet Invert=43.10'/ 42.35' S=0.0083'/'" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=1.27 cfs @ 12.27 hrs HW=43.70" (Free Discharge)
T 1=culvert (Barrel Controls 1.27 cfs @ 3.73 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 4.52" for 10-Year event
Inflow = 3.20cfs @ 12.10 hrs, Volume= 0.244 of

Outflow = 3.18 cfs @ 12.10 hrs, Volume= 0.237 af, Atten= 0%, Lag= 0.4 min
Primary = 3.18 cfs @ 12.10 hrs, Volume= 0.237 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.90' @ 12.10 hrs Surf.Area= 432 sf Storage= 438 cf

Plug-Flow detention time= 30.1 min calculated for 0.237 af (97% of inflow)
Center-of-Mass det. time= 12.6 min ( 799.4 - 786.8 )

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469
Device Routing Invert Outlet Devices
#1  Primary 48.50' 5.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=3.16 cfs @ 12.10 hrs HW=48.90" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 3.16 cfs @ 1.58 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 2.72" for 10-Year event
Inflow = 14.71 cfs @ 12.31 hrs, Volume= 1.627 af

Outflow = 1469 cfs @ 12.31 hrs, Volume= 1.627 af, Atten=0%, Lag= 0.0 min
Primary = 14.69 cfs @ 12.31 hrs, Volume= 1.627 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=43.53' @ 12.31 hrs Surf.Area= 113 sf Storage= 86 cf

Plug-Flow detention time= 0.1 min calculated for 1.627 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 828.7 - 828.5)

Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic)Listed below (Recalc)
86 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

#2  Primary 42.21'" 2.0"long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=14.36 cfs @ 12.31 hrs HW=43.50" (Free Discharge)
1=Culvert (Barrel Controls 6.33 cfs @ 5.16 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 8.03 cfs @ 3.11 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious, Inflow Depth = 2.60" for 10-Year event
Inflow = 8.25cfs @ 12.29 hrs, Volume= 0.899 af

Outflow = 8.54 cfs @ 12.30 hrs, Volume= 0.899 af, Atten= 0%, Lag= 0.6 min
Primary = 8.54 cfs @ 12.30 hrs, Volume= 0.899 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.61' @ 12.30 hrs Surf.Area= 213 sf Storage= 108 cf

Plug-Flow detention time= 0.2 min calculated for 0.899 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 809.6 - 809.4)

Volume Invert Avail.Storage Storage Description
#1 39.35%5' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0

43.50 200 63 63
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Device Routing Invert Outlet Devices

#1  Primary 39.35' 12.0" Round Culvert L=30.0' Ke= 0.500

Inlet / Outlet Invert= 39.35'/ 38.89" S=0.0153'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 42.90' 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=8.46 cfs @ 12.30 hrs HW=43.60" (Free Discharge)

1=Culvert (Barrel Controls 5.44 cfs @ 6.92 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 3.03 cfs @ 2.17 fps)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious, Inflow Depth = 2.35" for 10-Year event
Inflow = 8.79cfs @ 12.25 hrs, Volume= 0.724 of

Outflow = 8.89cfs @ 12.25 hrs, Volume= 0.724 af, Atten= 0%, Lag= 0.0 min
Primary = 3.14 cfs @ 12.25 hrs, Volume= 0.611 af

Secondary = 575cfs @ 12.25 hrs, Volume= 0.113 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.39' @ 12.25 hrs Surf.Area= 213 sf Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 815.5 - 815.2)

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03'" 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert= 42.03' / 39.47' S=0.0133"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Secondary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=3.14 cfs @ 12.25 hrs HW=46.38" (Free Discharge)
1=Culvert (Barrel Controls 3.14 cfs @ 4.00 fps)

econdary OutFlow Max=5.67 cfs @ 12.25 hrs HW=46.38" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 5.67 cfs @ 2.72 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious, Inflow Depth > 3.40" for 10-Year event
Inflow = 0.38 cfs @ 12.10 hrs, Volume= 0.236 af

Outflow = 0.23cfs @ 22.08 hrs, Volume= 0.219 af, Atten=39%, Lag= 598.9 min
Primary = 0.23 cfs @ 22.08 hrs, Volume= 0.219 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.33' @ 22.08 hrs Surf.Area= 2,093 sf Storage= 791 cf

Plug-Flow detention time= 79.3 min calculated for 0.219 af (93% of inflow)
Center-of-Mass det. time= 45.4 min ( 1,337.5-1,292.1)

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400
Device Routing Invert Outlet Devices
#1  Primary 43.50' 12.0" Round Culvert

L=55.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0055'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 47.25' 12.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=0.23 cfs @ 22.08 hrs HW=47.33" (Free Discharge)

LtCulveﬂ (Passes 0.23 cfs of 6.47 cfs potential flow)
2=0Orifice/Grate (Weir Controls 0.23 cfs @ 0.92 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 2.82" for 10-Year event
Inflow = 5.75cfs @ 12.36 hrs, Volume= 0.673 af

Outflow = 590cfs @ 12.39 hrs, Volume= 0.673 af, Atten= 0%, Lag= 2.0 min
Primary = 590cfs @ 12.39 hrs, Volume= 0.673 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.96' @ 12.39 hrs Surf.Area= 2,000 sf Storage= 1,228 cf

Plug-Flow detention time= 4.6 min calculated for 0.672 af (100% of inflow)
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Center-of-Mass det. time= 4.2 min ( 855.9 - 851.7)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74' 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=43.74"' / 39.12' S=0.0888"'/'" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=5.83 cfs @ 12.39 hrs HW=45.93" (Free Discharge)
1=Culvert (Inlet Controls 5.83 cfs @ 4.75 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 3.28" for 10-Year event
Inflow = 8.10cfs @ 12.10 hrs, Volume= 1.517 af

Outflow = 8.08 cfs @ 12.10 hrs, Volume= 1.517 af, Atten= 0%, Lag= 0.1 min
Primary = 8.08 cfs @ 12.10 hrs, Volume= 1.517 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=42.36' @ 12.10 hrs Surf.Area= 13 sf Storage= 21 cf

Plug-Flow detention time= 0.1 min calculated for 1.514 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 906.7 - 906.6 )

Volume Invert Avail.Storage Storage Description
#1 40.71 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 40.71" 18.0" Round Culvert L=250.0' Ke= 0.500

Inlet / Outlet Invert=40.71'/38.00' S=0.0108'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=8.00 cfs @ 12.10 hrs HW=42.34" (Free Discharge)
1=Culvert (Inlet Controls 8.00 cfs @ 4.52 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 4.52" for 10-Year event
Inflow = 3.21cfs @ 12.09 hrs, Volume= 0.244 af
Outflow = 3.20cfs @ 12.10 hrs, Volume= 0.244 af, Atten= 1%, Lag= 0.5 min

Primary 3.20cfs @ 12.10 hrs, Volume= 0.244 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.74' @ 12.10 hrs Surf.Area= 13 sf Storage= 35 cf

Plug-Flow detention time= 0.2 min calculated for 0.244 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 786.8 - 786.5 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=3.16 cfs @ 12.10 hrs HW=53.66" (Free Discharge)
T 1=culvert (Barrel Controls 3.16 cfs @ 4.03 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious, Inflow Depth = 1.72" for 10-Year event
Inflow = 552 cfs @ 12.27 hrs, Volume= 0.409 af

Outflow = 6.82cfs @ 12.25 hrs, Volume= 0.409 af, Atten= 0%, Lag= 0.0 min
Primary = 6.82cfs @ 12.25 hrs, Volume= 0.409 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=52.28' @ 12.25 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 4.8 min calculated for 0.409 af (100% of inflow)
Center-of-Mass det. time= 4.8 min ( 837.3 - 832.6)

Volume Invert Avail.Storage Storage Description
#1 42.41 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices
#1  Primary 42.41" 12.0" Round Culvert

L=50.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41' / 42.27' S=0.0028 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=6.67 cfs @ 12.25 hrs HW=51.90" (Free Discharge)
1=Culvert (Barrel Controls 6.67 cfs @ 8.49 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 3.18" for 10-Year event
Inflow = 590 cfs @ 12.46 hrs, Volume= 0.991 af

Outflow = 6.01cfs @ 12.49 hrs, Volume= 0.991 af, Atten= 0%, Lag= 2.0 min
Primary = 6.01cfs @ 12.49 hrs, Volume= 0.991 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=68.20' @ 12.49 hrs Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 0.989 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 839.6 - 839.5)

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82" 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82'/ 41.57'" S=0.0315'"" Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=5.97 cfs @ 12.49 hrs HW=67.86" (Free Discharge)
1=Culvert (Barrel Controls 5.97 cfs @ 7.60 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 4.75" for 10-Year event
Inflow = 3.59cfs @ 12.09 hrs, Volume= 0.278 af

Outflow = 3.59cfs @ 12.09 hrs, Volume= 0.278 af, Atten= 0%, Lag= 0.2 min
Primary = 3.59cfs @ 12.09 hrs, Volume= 0.278 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.70' @ 12.09 hrs Surf.Area= 13 sf Storage= 33 cf

Plug-Flow detention time= 0.3 min calculated for 0.277 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 779.2 - 778.8)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10' 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057'/' Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=3.51 cfs @ 12.09 hrs HW=51.63" (Free Discharge)
1=Culvert (Barrel Controls 3.51 cfs @ 4.48 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious, Inflow Depth = 3.32" for 10-Year event
Inflow = 7.69cfs @ 12.10 hrs, Volume= 1.163 af

Outflow = 7.69cfs@ 12.10 hrs, Volume= 1.163 af, Atten=0%, Lag= 0.1 min
Primary = 7.69cfs @ 12.10 hrs, Volume= 1.163 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.49' @ 12.10 hrs Surf.Area= 13 sf Storage= 39 cf

Plug-Flow detention time= 0.1 min calculated for 1.161 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 832.4 - 832.3)

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0'" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc= 0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=7.64 cfs @ 12.10 hrs HW=44.46" (Free Discharge)
1=Culvert (Barrel Controls 7.64 cfs @ 4.32 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 3.60" for 10-Year event
Inflow = 470cfs @ 12.11 hrs, Volume= 0.370 af

Outflow = 3.54 cfs @ 12.22 hrs, Volume= 0.370 af, Atten=25%, Lag= 6.2 min
Discarded = 0.95cfs @ 12.22 hrs, Volume= 0.318 af

Primary = 259 cfs @ 12.22 hrs, Volume= 0.052 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.86' @ 12.22 hrs Surf.Area= 1,928 sf Storage= 3,433 cf

Plug-Flow detention time= 29.5 min calculated for 0.370 af (100% of inflow)
Center-of-Mass det. time= 29.5 min ( 843.5 - 814.0)

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650

48.00 2,000 100.0 3,000 3,650
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Device Routing Invert Outlet Devices

#1  Primary 47.50'" 5.0"long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 43.25' 2.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 43.00'

iscarded OutFlow Max=0.95 cfs @ 12.22 hrs HW=47.84" (Free Discharge)
2=Exfiltration ( Controls 0.95 cfs)

Primary OutFlow Max=2.39 cfs @ 12.22 hrs HW=47.84" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 2.39 cfs @ 1.42 fps)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious, Inflow Depth = 3.19" for 10-Year event
Inflow = 1.61cfs @ 12.15 hrs, Volume= 0.135 af

Outflow = 1.37 cfs @ 12.26 hrs, Volume= 0.135 af, Atten=15%, Lag= 6.6 min
Primary = 1.37cfs @ 12.26 hrs, Volume= 0.135 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.65' @ 12.26 hrs Surf.Area= 844 sf Storage= 1,017 cf

Plug-Flow detention time= 16.0 min calculated for 0.135 af (100% of inflow)
Center-of-Mass det. time= 16.0 min ( 844.4 - 828.4)

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260
Device Routing Invert Outlet Devices
#1  Primary 43.50" 12.0" Round Culvert

L=46.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0065'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

#2  Device 1 47.50' 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 43.75'" 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 43.50'
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Primary OutFlow Max=1.28 cfs @ 12.26 hrs HW=47.64"' (Free Discharge)
=Culvert (Passes 1.28 cfs of 7.07 cfs potential flow)
E2=OrificelGrate (Weir Controls 0.78 cfs @ 1.21 fps)
3=Exfiltration ( Controls 0.50 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 2.72" for 10-Year event
Inflow = 1469 cfs @ 12.31 hrs, Volume= 1.627 af
Primary = 1469 cfs @ 12.31 hrs, Volume= 1.627 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 3.28" for 10-Year event
Inflow = 8.08 cfs @ 12.10 hrs, Volume= 1.517 af
Primary = 8.08 cfs @ 12.10 hrs, Volume= 1.517 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment3S: Wooded Area Runoff Area=70,810 sf 31.15% Impervious Runoff Depth=3.88"
Flow Length=460" Tc=13.5 min CN=71 Runoff=5.78 cfs 0.526 af

Subcatchment5S: Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=6.13"
Tc=6.0 min CN=91 Runoff=2.97 cfs 0.231 af

Subcatchment6S: Beechstoneto CB#9 Runoff Area=36,370 sf 78.20% Impervious Runoff Depth=6.01"
Tc=6.0 min CN=90 Runoff=5.41 cfs 0.418 af

Subcatchment9S: Bld1 1- Parking Lot Runoff Area=11,945 sf 80.75% Impervious Runoff Depth>4.95"
Tc=790.0 min  CN=91 Runoff=0.12 cfs 0.113 af

Subcatchment14S: Bld1 2- Parking Lot Runoff Area=17,735 sf 79.56% Impervious Runoff Depth>4.84"
Tc=790.0 min CN=90 Runoff=0.18 cfs 0.164 af

SubcatchmentS1: Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=4.10"
Flow Length=575" Tc=25.3 min CN=73 Runoff=8.40 cfs 0.980 af

SubcatchmentS10B: Island Runoff Area=6,520 sf 12.50% Impervious Runoff Depth=3.35"
Tc=6.0 min CN=66 Runoff=0.57 cfs 0.042 af

SubcatchmentS11: Behind Bldgs Runoff Area=25,565 sf 30.18% Impervious Runoff Depth=3.99"
Flow Length=160" Tc=10.0 min CN=72 Runoff=2.37 cfs 0.195 af

SubcatchmentS12: Wooded Area Runoff Area=22,120 sf 44.17% Impervious Runoff Depth=4.54"
Flow Length=265" Tc=10.7 min CN=77 Runoff=2.28 cfs 0.192 af

SubcatchmentS13: to CB #5 Runoff Area=20,405 sf 75.25% Impervious Runoff Depth=5.89"
Tc=6.0 min  CN=89 Runoff=3.00 cfs 0.230 af

SubcatchmentS2: Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=6.01"
Tc=6.0 min  CN=90 Runoff=4.20 cfs 0.324 af

SubcatchmentS4: Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=5.43"
Tc=6.0 min CN=85 Runoff=1.01 cfs 0.076 af

SubcatchmentS7: Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=4.10"
Flow Length=705" Tc=37.4 min CN=73 Runoff=7.43 cfs 1.038 af

SubcatchmentS8: Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=6.24"
Tc=6.0 min  CN=92 Runoff=4.65 cfs 0.365 af

Reach 1R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Reach 2R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.016 L=30.0" S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af
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Reach 3R: Reach Avg. Flow Depth=0.33' Max Vel=3.89 fps Inflow=12.20 cfs 0.276 af
n=0.016 L=192.0' S=0.0127'/" Capacity=559.93 cfs Outflow=9.96 cfs 0.276 af

Reach R1: Reach Avg. Flow Depth=0.41'" Max Vel=2.96 fps Inflow=5.67 cfs 0.116 af
n=0.030 L=300.0" S=0.0212'/" Capacity=181.12 cfs Outflow=4.80 cfs 0.116 af

Pond 1P: DMH #1 Peak Elev=43.98"' Storage=32 cf Inflow=2.29 cfs 0.494 af
12.0" Round Culvert n=0.012 L=90.0' S=0.0083'/" Outflow=2.34 cfs 0.494 af

Pond 3P: RG2 Forebay Peak Elev=48.98" Storage=463 cf Inflow=4.45 cfs 0.324 af
Outflow=4.34 cfs 0.317 af

Pond 4P: CB #11 Peak Elev=44.21' Storage=86 cf Inflow=22.90 cfs 2.346 af
Outflow=22.92 cfs 2.346 af

Pond 5P: CB #10 Peak Elev=44.30' Storage=108 cf Inflow=14.79 cfs 1.291 af
Outflow=15.16 cfs 1.291 af

Pond 6P: CB #9 Peak Elev=46.99" Storage=111 cf Inflow=15.64 cfs 1.060 af
Primary=3.30 cfs 0.784 af Secondary=12.20 cfs 0.276 af Outflow=15.50 cfs 1.060 af

Pond 10P: Island Retention Peak Elev=47.35' Storage=830 cf Inflow=0.59 cfs 0.319 af
Outflow=0.31 cfs 0.302 af

Pond P1: 12" Culvert Peak Elev=47.76' Storage=1,228 cf Inflow=8.40 cfs 0.980 af
15.0" Round Culvert n=0.025 L=52.0" S=0.0888 '/ Outflow=8.59 cfs 0.979 af

Pond P10: CB #6 Peak Elev=43.22' Storage=32 cf Inflow=11.30 cfs 2.127 af
18.0" Round Culvert n=0.012 L=250.0" S=0.0108 '/ Outflow=11.30 cfs 2.126 af

Pond P2: CBA Peak Elev=57.46"' Storage=50 cf Inflow=4.20 cfs 0.324 af
12.0" Round Culvert n=0.025 L=120.0" S=0.0179'/" Outflow=4.45 cfs 0.324 af

Pond P3: 12" Culvert Peak Elev=73.20"' Storage=1,241 cf Inflow=10.51 cfs 0.642 af
12.0" Round Culvert n=0.025 L=50.0' S=0.0028'/" Outflow=12.47 cfs 0.642 af

Pond P7: CB #7 Peak Elev=94.20"' Storage=40 cf Inflow=8.49 cfs 1.403 af
12.0" Round Culvert n=0.025 L=230.0" S=0.0315"/" Outflow=8.53 cfs 1.403 af

Pond P8: CBB Peak Elev=53.02"' Storage=38 cf Inflow=4.65 cfs 0.365 af
12.0" Round Culvert n=0.025 L=35.0" S=0.0057 '/ Outflow=4.72 cfs 0.365 af

Pond P9: CB #5 Peak Elev=46.41' Storage=45 cf Inflow=10.35 cfs 1.633 af
18.0" Round Culvert n=0.025 L=95.0' S=0.0080"'/" Outflow=10.38 cfs 1.633 af

Pond RG1: Raingarden 1 Peak Elev=48.07' Storage=3,650 cf Inflow=6.57 cfs 0.512 af
Discarded=1.00 cfs 0.396 af Primary=5.67 cfs 0.116 af Outflow=6.67 cfs 0.512 af

Pond RG2: Raingarden 2 Peak Elev=47.75' Storage=1,091 cf Inflow=2.28 cfs 0.192 af
Outflow=2.41 cfs 0.192 af

Link POA1: POA #1 Inflow=22.92 cfs 2.346 af
Primary=22.92 cfs 2.346 af
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Link POA2: POA #2 Inflow=11.30 cfs 2.126 af

Primary=11.30 cfs 2.126 af

Total Runoff Area = 12.729 ac Runoff Volume = 4.894 af Average Runoff Depth = 4.61"
50.35% Pervious = 6.409 ac  49.65% Impervious = 6.320 ac
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Summary for Subcatchment 3S: Wooded Area

Runoff = 578 cfs @ 12.19 hrs, Volume= 0.526 af, Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B
0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71  Weighted Average

48,750 68.85% Pervious Area
22,060 31.15% Impervious Area
6,760 30.64% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.3 100 0.0300 0.20 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
1.3 140 0.0150 1.84 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

13.5 460 Total
Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 297 cfs@ 12.09 hrs, Volume= 0.231 af, Depth= 6.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 541cfs@ 12.09 hrs, Volume= 0.418 af, Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B
18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average

7,930 21.80% Pervious Area
28,440 78.20% Impervious Area
2,400 8.44% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.12cfs @ 21.95 hrs, Volume= 0.113 af, Depth> 4.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B
0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B
* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average

2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.18 cfs @ 21.95 hrs, Volume= 0.164 af, Depth> 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B
* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average

3,625 20.44% Pervious Area
14,110 79.56% Impervious Area
1,600 11.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment S1: Lang Rd

Runoff = 8.40cfs @ 12.35 hrs, Volume= 0.980 af, Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

25.3 575 Total
Summary for Subcatchment S10B: Island

Runoff = 0.57 cfs @ 12.10 hrs, Volume= 0.042 af, Depth= 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B
0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average

5,705 87.50% Pervious Area
815 12.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S11: Behind Bldgs

Runoff = 237 cfs @ 12.14 hrs, Volume= 0.195 af, Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B
0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average

17,850 69.82% Pervious Area

7,715 30.18% Impervious Area

2,200 28.52% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow

Short Grass Pasture Kv=7.0 fps

10.0 160 Total
Summary for Subcatchment $12: Wooded Area

Runoff = 228 cfs @ 12.15 hrs, Volume= 0.192 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B
450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B
22,120 77 Weighted Average

12,350 55.83% Pervious Area

9,770 44.17% Impervious Area

2,450 25.08% Unconnected
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.7 265 Total
Summary for Subcatchment S$13: to CB #5

Runoff = 3.00cfs @ 12.09 hrs, Volume= 0.230 af, Depth= 5.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B
20,405 89 Weighted Average

5,050 24.75% Pervious Area
15,355 75.25% Impervious Area
825 5.37% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 420cfs @ 12.09 hrs, Volume= 0.324 af, Depth= 6.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S4: Entrance Drive

Runoff = 1.01 cfs @ 12.09 hrs, Volume= 0.076 af, Depth= 5.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S7: Stoencroft

Runoff = 743 cfs @ 12.52 hrs, Volume= 1.038 af, Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B
132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment S8: Beechstone Northeast

Runoff = 4.65cfs @ 12.09 hrs, Volume= 0.365 af, Depth= 6.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Rainfall=7.19"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0"'/* Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21"

u
Summary for Reach 3R: Reach
Inflow = 12.20 cfs @ 12.16 hrs, Volume= 0.276 af
Outflow = 9.96 cfs @ 12.22 hrs, Volume= 0.276 af, Atten=18%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.89 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.93 fps, Avg. Travel Time= 1.7 min

Peak Storage= 517 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs
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5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=192.0" Slope=0.0127"/'

Inlet Invert= 45.34", Outlet Invert= 42.90'

u
Summary for Reach R1: Reach
Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 1.13" for 25-Year event
Inflow = 5.67 cfs @ 12.15 hrs, Volume= 0.116 af
Outflow = 4.80cfs @ 12.21 hrs, Volume= 0.116 af, Atten=15%, Lag= 3.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.96 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 1.15 fps, Avg. Travel Time= 4.3 min

Peak Storage= 491 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 181.12 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 300.0" Slope=0.0212"/"

Inlet Invert= 48.76', Outlet Invert=42.41"

T

Summary for Pond 1P: DMH #1
Inflow Area = 1.339 ac, 58.88% Impervious, Inflow Depth > 4.43" for 25-Year event
Inflow = 2.29cfs @ 12.18 hrs, Volume= 0.494 af
Outflow = 234 cfs@ 12.19 hrs, Volume= 0.494 af, Atten= 0%, Lag= 0.6 min
Primary = 234 cfs @ 12.19 hrs, Volume= 0.494 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.98' @ 12.19 hrs Surf.Area= 13 sf Storage= 32 cf

Plug-Flow detention time= 1.5 min calculated for 0.493 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 1,127.7 - 1,127.0)
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Volume Invert Avail.Storage Storage Description

#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 43.10' 12.0" Round Culvert L=90.0' Ke= 0.500

Inlet / Outlet Invert=43.10'/ 42.35' S=0.0083'/'" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=2.30 cfs @ 12.19 hrs HW=43.97' (Free Discharge)
T 1=culvert (Barrel Controls 2.30 cfs @ 4.23 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 6.01" for 25-Year event
Inflow = 445cfs@ 12.10 hrs, Volume= 0.324 of

Outflow = 434 cfs @ 12.10 hrs, Volume= 0.317 af, Atten= 3%, Lag= 0.3 min
Primary = 434 cfs@ 12.10 hrs, Volume= 0.317 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.98' @ 12.10 hrs Surf.Area= 447 sf Storage= 463 cf

Plug-Flow detention time= 24.2 min calculated for 0.317 af (98% of inflow)
Center-of-Mass det. time= 10.9 min ( 790.2 - 779.3 )

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469
Device Routing Invert Outlet Devices
#1  Primary 48.50' 5.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=4.32 cfs @ 12.10 hrs HW=48.98"' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 4.32 cfs @ 1.79 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 3.92" for 25-Year event
Inflow = 2290 cfs @ 12.22 hrs, Volume= 2.346 af

Outflow = 2292 cfs @ 12.22 hrs, Volume= 2.346 af, Atten=0%, Lag= 0.0 min
Primary = 2292 cfs @ 12.22 hrs, Volume= 2.346 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=44.21' @ 12.22 hrs Surf.Area= 113 sf Storage= 86 cf

Plug-Flow detention time= 0.1 min calculated for 2.342 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 818.7 - 818.6)

Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic)Listed below (Recalc)
86 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

#2  Primary 42.21'" 2.0"long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=22.31 cfs @ 12.22 hrs HW=44.16" (Free Discharge)
1=Culvert (Barrel Controls 6.80 cfs @ 5.54 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 15.51 cfs @ 3.99 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious, Inflow Depth = 3.74" for 25-Year event
Inflow = 14.79 cfs @ 12.20 hrs, Volume= 1.291 af

Outflow = 15.16 cfs @ 12.20 hrs, Volume= 1.291 af, Atten= 0%, Lag= 0.0 min
Primary = 15.16 cfs @ 12.20 hrs, Volume= 1.291 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.30' @ 12.20 hrs Surf.Area= 213 sf Storage= 108 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 800.2 - 800.1)

Volume Invert Avail.Storage Storage Description
#1 39.35%5' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0

43.50 200 63 63
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Device Routing Invert Outlet Devices

#1  Primary 39.35' 12.0" Round Culvert L=30.0' Ke= 0.500

Inlet / Outlet Invert= 39.35'/ 38.89" S=0.0153'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 42.90' 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=15.10 cfs @ 12.20 hrs HW=44.30" (Free Discharge)

1=Culvert (Barrel Controls 5.93 cfs @ 7.55 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 9.17 cfs @ 3.28 fps)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious, Inflow Depth = 3.44" for 25-Year event
Inflow = 15.64 cfs @ 12.16 hrs, Volume= 1.060 af

Outflow = 15.50 cfs @ 12.16 hrs, Volume= 1.060 af, Atten= 1%, Lag= 0.0 min
Primary = 3.30cfs @ 12.16 hrs, Volume= 0.784 af

Secondary = 12.20 cfs @ 12.16 hrs, Volume= 0.276 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.99' @ 12.16 hrs Surf.Area= 213 sf Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 804.9 - 804.7 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03'" 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert= 42.03' / 39.47' S=0.0133"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Secondary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=3.28 cfs @ 12.16 hrs HW=46.92"' (Free Discharge)
1=Culvert (Barrel Controls 3.28 cfs @ 4.18 fps)

econdary OutFlow Max=11.57 cfs @ 12.16 hrs HW=46.93' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 11.57 cfs @ 3.64 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious, Inflow Depth > 4.61" for 25-Year event
Inflow = 0.59cfs @ 12.10 hrs, Volume= 0.319 af

Outflow = 0.31cfs @ 22.05 hrs, Volume= 0.302 af, Atten=48%, Lag=597.1 min
Primary = 0.31cfs @ 22.05 hrs, Volume= 0.302 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.35' @ 22.05 hrs Surf.Area= 2,123 sf Storage= 830 cf

Plug-Flow detention time= 61.8 min calculated for 0.302 af (95% of inflow)
Center-of-Mass det. time= 35.1 min ( 1,313.4 - 1,278.3)

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400
Device Routing Invert Outlet Devices
#1  Primary 43.50' 12.0" Round Culvert

L=55.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0055'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 47.25' 12.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=0.31 cfs @ 22.05 hrs HW=47.35" (Free Discharge)

LtCulveﬂ (Passes 0.31 cfs of 6.49 cfs potential flow)
2=0Orifice/Grate (Weir Controls 0.31 cfs @ 1.01 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 4.10" for 25-Year event
Inflow = 8.40 cfs @ 12.35 hrs, Volume= 0.980 af

Outflow = 8.59 cfs @ 12.40 hrs, Volume= 0.979 af, Atten= 0%, Lag= 2.9 min
Primary = 8.59cfs @ 12.40 hrs, Volume= 0.979 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.76' @ 12.40 hrs Surf.Area= 2,000 sf Storage= 1,228 cf

Plug-Flow detention time= 4.0 min calculated for 0.978 af (100% of inflow)



4787.2 POST_15A0T_18out Type Ill 24-hr 25-Year Rainfall=7.19"

Prepared by Altus Engineering, Inc. Printed 7/29/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 65

Center-of-Mass det. time= 3.8 min ( 844.7 - 840.9)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74' 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=43.74"' / 39.12' S=0.0888"'/'" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=8.59 cfs @ 12.40 hrs HW=47.76" (Free Discharge)
1=Culvert (Inlet Controls 8.59 cfs @ 7.00 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 4.60" for 25-Year event
Inflow = 11.30cfs @ 12.15 hrs, Volume= 2.127 af

Outflow = 11.30 cfs @ 12.15 hrs, Volume= 2.126 af, Atten= 0%, Lag= 0.1 min
Primary = 11.30cfs @ 12.15 hrs, Volume= 2.126 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=43.22' @ 12.15 hrs Surf.Area= 13 sf Storage= 32 cf

Plug-Flow detention time= 0.1 min calculated for 2.123 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 895.1 - 895.0)

Volume Invert Avail.Storage Storage Description
#1 40.71 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 40.71" 18.0" Round Culvert L=250.0' Ke= 0.500

Inlet / Outlet Invert=40.71'/38.00' S=0.0108'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=11.29 cfs @ 12.15 hrs HW=43.22"' (Free Discharge)
1=Culvert (Inlet Controls 11.29 cfs @ 6.39 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 6.01" for 25-Year event
Inflow = 420 cfs @ 12.09 hrs, Volume= 0.324 af
Outflow = 445cfs @ 12.10 hrs, Volume= 0.324 af, Atten= 0%, Lag= 0.5 min

Primary 445cfs@ 12.10 hrs, Volume= 0.324 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=57.46' @ 12.10 hrs Surf.Area= 13 sf Storage= 50 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 779.3 - 779.1)

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=4.37 cfs @ 12.10 hrs HW=57.21" (Free Discharge)
T 1=culvert (Barrel Controls 4.37 cfs @ 5.57 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious, Inflow Depth = 2.69" for 25-Year event
Inflow = 10.51cfs @ 12.21 hrs, Volume= 0.642 af

Outflow = 1247 cfs @ 12.24 hrs, Volume= 0.642 af, Atten=0%, Lag= 2.1 min
Primary = 1247 cfs @ 12.24 hrs, Volume= 0.642 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=73.20' @ 12.25 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 4.0 min calculated for 0.642 af (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 821.4 - 817.4)

Volume Invert Avail.Storage Storage Description
#1 42.41 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices
#1  Primary 42.41" 12.0" Round Culvert

L=50.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41' / 42.27' S=0.0028 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=11.98 cfs @ 12.24 hrs HW=71.11" (Free Discharge)
1=Culvert (Barrel Controls 11.98 cfs @ 15.25 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 4.50" for 25-Year event
Inflow = 8.49 cfs @ 12.48 hrs, Volume= 1.403 af

Outflow = 8.53cfs @ 12.49 hrs, Volume= 1.403 af, Atten=0%, Lag= 0.3 min
Primary = 8.53 cfs @ 12.49 hrs, Volume= 1.403 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=94.20' @ 12.49 hrs Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.400 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 831.5-831.4)

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82" 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82'/ 41.57'" S=0.0315'"" Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=8.48 cfs @ 12.49 hrs HW=93.59" (Free Discharge)
1=Culvert (Barrel Controls 8.48 cfs @ 10.79 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 6.24" for 25-Year event
Inflow = 4.65cfs @ 12.09 hrs, Volume= 0.365 af

Outflow = 4.72cfs @ 12.09 hrs, Volume= 0.365 af, Atten= 0%, Lag= 0.2 min
Primary = 472 cfs @ 12.09 hrs, Volume= 0.365 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=53.02' @ 12.09 hrs Surf.Area= 13 sf Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.365 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 772.3-772.0)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10' 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057'/' Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=4.61 cfs @ 12.09 hrs HW=52.87" (Free Discharge)
1=Culvert (Barrel Controls 4.61 cfs @ 5.86 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious, Inflow Depth = 4.66" for 25-Year event
Inflow = 10.35cfs @ 12.10 hrs, Volume= 1.633 af

Outflow = 10.38 cfs @ 12.10 hrs, Volume= 1.633 af, Atten=0%, Lag= 0.0 min
Primary = 10.38 cfs @ 12.10 hrs, Volume= 1.633 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=46.41' @ 12.10 hrs Surf.Area= 13 sf Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 1.630 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 824.7 - 824.5)

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0'" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc= 0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=10.37 cfs @ 12.10 hrs HW=46.39" (Free Discharge)
1=Culvert (Barrel Controls 10.37 cfs @ 5.87 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 4.98" for 25-Year event
Inflow = 6.57 cfs @ 12.11 hrs, Volume= 0.512 af

Outflow = 6.67 cfs @ 12.15 hrs, Volume= 0.512 af, Atten= 0%, Lag= 2.6 min
Discarded = 1.00cfs @ 12.15 hrs, Volume= 0.396 af

Primary = 5.67 cfs @ 12.15 hrs, Volume= 0.116 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.07' @ 12.15 hrs Surf.Area= 2,000 sf Storage= 3,650 cf

Plug-Flow detention time= 27.5 min calculated for 0.511 af (100% of inflow)
Center-of-Mass det. time= 27.5 min ( 832.4 - 804.9)

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650

48.00 2,000 100.0 3,000 3,650
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Device Routing Invert Outlet Devices

#1  Primary 47.50'" 5.0"long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 43.25' 2.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 43.00'

iscarded OutFlow Max=1.00 cfs @ 12.15 hrs HW=48.06" (Free Discharge)
2=EXxfiltration ( Controls 1.00 cfs)

Primary OutFlow Max=5.57 cfs @ 12.15 hrs HW=48.06" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 5.57 cfs @ 1.99 fps)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious, Inflow Depth = 4.54" for 25-Year event
Inflow = 228 cfs @ 12.15 hrs, Volume= 0.192 af

Outflow = 241 cfs @ 12.17 hrs, Volume= 0.192 af, Atten= 0%, Lag= 1.4 min
Primary = 241 cfs @ 12.17 hrs, Volume= 0.192 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.75' @ 12.17 hrs Surf.Area= 885 sf Storage= 1,091 cf

Plug-Flow detention time= 15.0 min calculated for 0.192 af (100% of inflow)
Center-of-Mass det. time= 15.0 min ( 833.4 - 818.4)

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260
Device Routing Invert Outlet Devices
#1  Primary 43.50" 12.0" Round Culvert

L=46.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0065'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

#2  Device 1 47.50' 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 43.75'" 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 43.50'
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Primary OutFlow Max=2.19 cfs @ 12.17 hrs HW=47.73" (Free Discharge)
=Culvert (Passes 2.19 cfs of 7.16 cfs potential flow)
E2=OrificelGrate (Weir Controls 1.68 cfs @ 1.56 fps)
3=Exfiltration ( Controls 0.51 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 3.92" for 25-Year event
Inflow = 2292 cfs @ 12.22 hrs, Volume= 2.346 af
Primary = 2292 cfs @ 12.22 hrs, Volume= 2.346 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 4.60" for 25-Year event
Inflow = 11.30 cfs @ 12.15 hrs, Volume= 2.126 af
Primary = 11.30cfs @ 12.15 hrs, Volume= 2.126 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Time span=1.00-30.00 hrs, dt=0.05 hrs, 581 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment3S: Wooded Area Runoff Area=70,810 sf 31.15% Impervious Runoff Depth=5.11"
Flow Length=460" Tc=13.5 min CN=71 Runoff=7.61 cfs 0.693 af

Subcatchment5S: Beechstoneto CB#10 Runoff Area=19,705 sf 81.40% Impervious Runoff Depth=7.53"
Tc=6.0 min CN=91 Runoff=3.60 cfs 0.284 af

Subcatchment6S: Beechstoneto CB#9 Runoff Area=36,370 sf 78.20% Impervious Runoff Depth=7.41"
Tc=6.0 min CN=90 Runoff=6.59 cfs 0.515 af

Subcatchment9S: Bld1 1- Parking Lot Runoff Area=11,945 sf 80.75% Impervious Runoff Depth>6.09"
Tc=790.0 min CN=91 Runoff=0.15 cfs 0.139 af

Subcatchment14S: Bld1 2- Parking Lot Runoff Area=17,735 sf 79.56% Impervious Runoff Depth>5.99"
Tc=790.0 min CN=90 Runoff=0.22 cfs 0.203 af

SubcatchmentS1: Lang Rd Runoff Area=124,920 sf 38.02% Impervious Runoff Depth=5.35"
Flow Length=575" Tc=25.3 min CN=73 Runoff=10.95 cfs 1.280 af

SubcatchmentS10B: Island Runoff Area=6,520 sf 12.50% Impervious Runoff Depth=4.51"
Tc=6.0 min CN=66 Runoff=0.78 cfs 0.056 af

SubcatchmentS11: Behind Bldgs Runoff Area=25,565 sf 30.18% Impervious Runoff Depth=5.23"
Flow Length=160" Tc=10.0 min CN=72 Runoff=3.10 cfs 0.256 af

SubcatchmentS12: Wooded Area Runoff Area=22,120 sf 44.17% Impervious Runoff Depth=5.84"
Flow Length=265" Tc=10.7 min CN=77 Runoff=2.92 cfs 0.247 af

SubcatchmentS13: to CB #5 Runoff Area=20,405 sf 75.25% Impervious Runoff Depth=7.29"
Tc=6.0 min  CN=89 Runoff=3.66 cfs 0.284 af

SubcatchmentS2: Beechstone Northwest Runoff Area=28,210 sf 78.29% Impervious Runoff Depth=7.41"
Tc=6.0 min CN=90 Runoff=5.11 cfs 0.400 af

SubcatchmentS4: Entrance Drive Runoff Area=7,305 sf 64.96% Impervious Runoff Depth=6.80"
Tc=6.0 min CN=85 Runoff=1.25 cfs 0.095 af

SubcatchmentS7: Stoencroft Runoff Area=132,300 sf 38.78% Impervious Runoff Depth=5.35"
Flow Length=705" Tc=37.4 min CN=73 Runoff=9.69 cfs 1.355 af

SubcatchmentS8: Beechstone Northeast Runoff Area=30,575 sf 84.14% Impervious Runoff Depth=7.65"
Tc=6.0 min CN=92 Runoff=5.63 cfs 0.447 af

Reach 1R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.035 L=100.0" S=0.0421'/" Capacity=465.89 cfs Outflow=0.00 cfs 0.000 af

Reach 2R: Reach Avg. Flow Depth=0.00' Max Vel=0.00 fps
n=0.016 L=30.0" S=0.0230'/" Capacity=753.28 cfs Outflow=0.00 cfs 0.000 af
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Reach 3R: Reach Avg. Flow Depth=0.39' Max Vel=4.37 fps Inflow=15.35 cfs 0.446 af
n=0.016 L=192.0' S=0.0127"'/" Capacity=559.93 cfs Outflow=14.97 cfs 0.446 af

Reach R1: Reach Avg. Flow Depth=0.47' Max Vel=3.24 fps Inflow=8.14 cfs 0.182 af
n=0.030 L=300.0" S=0.0212'/" Capacity=181.12 cfs Outflow=6.61 cfs 0.182 af

Pond 1P: DMH #1 Peak Elev=44.36' Storage=37 cf Inflow=3.28 cfs 0.628 af
12.0" Round Culvert n=0.012 L=90.0' S=0.0083'/" Outflow=3.30 cfs 0.628 af

Pond 3P: RG2 Forebay Peak Elev=49.04' Storage=469 cf Inflow=5.11 cfs 0.400 af
Outflow=5.30 cfs 0.393 af

Pond 4P: CB #11 Peak Elev=44.67' Storage=86 cf Inflow=30.67 cfs 3.048 af
Outflow=30.69 cfs 3.048 af

Pond 5P: CB #10 Peak Elev=44.78' Storage=108 cf Inflow=20.93 cfs 1.674 af
Outflow=21.00 cfs 1.674 af

Pond 6P: CB #9 Peak Elev=47.27' Storage=111 cf Inflow=18.88 cfs 1.390 af
Primary=3.37 cfs 0.944 af Secondary=15.35 cfs 0.446 af Outflow=18.71 cfs 1.390 af

Pond 10P: Island Retention Peak Elev=47.37' Storage=896 cf Inflow=0.79 cfs 0.399 af
Outflow=0.44 cfs 0.381 af

Pond P1: 12" Culvert Peak Elev=51.80" Storage=1,228 cf Inflow=10.95 cfs 1.280 af
15.0" Round Culvert n=0.025 L=52.0' S=0.0888'/' Outflow=12.72 cfs 1.279 af

Pond P10: CB #6 Peak Elev=45.81' Storage=64 cf Inflow=15.57 cfs 2.715 af
18.0" Round Culvert n=0.012 L=250.0" S=0.0108 '/ Outflow=15.34 cfs 2.715 af

Pond P2: CBA Peak Elev=59.90"' Storage=50 cf Inflow=5.11 cfs 0.400 af
12.0" Round Culvert n=0.025 L=120.0" S=0.0179'/" Outflow=5.11 cfs 0.400 af

Pond P3: 12" Culvert Peak Elev=85.63"' Storage=1,241 cf Inflow=14.17 cfs 0.875 af
12.0" Round Culvert n=0.025 L=50.0' S=0.0028 "'/ Outflow=14.80 cfs 0.875 af

Pond P7: CB #7 Peak Elev=128.15' Storage=40 cf Inflow=10.96 cfs 1.802 af
12.0" Round Culvert n=0.025 L=230.0" S=0.0315""" Outflow=10.98 cfs 1.802 af

Pond P8: CBB Peak Elev=54.27' Storage=38 cf Inflow=5.63 cfs 0.447 af
12.0" Round Culvert n=0.025 L=35.0" S=0.0057 '/ Outflow=5.60 cfs 0.447 af

Pond P9: CB #5 Peak Elev=48.49" Storage=45 cf Inflow=12.74 cfs 2.087 af
18.0" Round Culvert n=0.025 L=95.0' S=0.0080'/" Outflow=12.67 cfs 2.087 af

Pond RG1: Raingarden 1 Peak Elev=48.22" Storage=3,650 cf Inflow=8.18 cfs 0.649 af
Discarded=1.03 cfs 0.467 af Primary=8.14 cfs 0.182 af Outflow=9.17 cfs 0.649 af

Pond RG2: Raingarden 2 Peak Elev=47.79"' Storage=1,112 cf Inflow=2.92 cfs 0.247 af
Outflow=2.88 cfs 0.247 af

Link POA1: POA #1 Inflow=30.69 cfs 3.048 af
Primary=30.69 cfs 3.048 af
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Inflow=15.34 cfs 2.715 af

Link POA2: POA #2
Primary=15.34 cfs 2.715 af

Total Runoff Area = 12.729 ac Runoff Volume = 6.255 af Average Runoff Depth = 5.90"
50.35% Pervious = 6.409 ac  49.65% Impervious = 6.320 ac



4787.2 POST_15A0T_18out Type Ill 24-hr 50-Year Rainfall=8.61"

Prepared by Altus Engineering, Inc. Printed 7/29/2019
HydroCAD® 10.00-22 s/n 01222 © 2018 HydroCAD Software Solutions LLC Page 74

Summary for Subcatchment 3S: Wooded Area

Runoff = 761cfs@ 12.19 hrs, Volume= 0.693 af, Depth= 5.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
32,350 61 >75% Grass cover, Good, HSG B
16,400 55 Woods, Good, HSG B
15,300 98 Roofs, HSG B
0 98 Paved parking, HSG B
6,760 98 Unconnected pavement, HSG B

70,810 71  Weighted Average

48,750 68.85% Pervious Area
22,060 31.15% Impervious Area
6,760 30.64% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.3 100 0.0300 0.20 Sheet Flow,
Grass: Short n=0.150 P2=3.23"
3.9 220 0.0350 0.94 Shallow Concentrated Flow, Shallow Woods
Woodland Kv=5.0 fps
1.3 140 0.0150 1.84 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

13.5 460 Total
Summary for Subcatchment 5S: Beechstone to CB#10

Runoff = 3.60 cfs @ 12.09 hrs, Volume= 0.284 af, Depth= 7.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
3,000 61 >75% Grass cover, Good, HSG B
665 55 Woods, Good, HSG B
4,270 98 Roofs, HSG B
10,270 98 Paved parking, HSG B
1,500 98 Unconnected pavement, HSG B

19,705 91 Weighted Average

3,665 18.60% Pervious Area
16,040 81.40% Impervious Area
1,500 9.35% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min
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Summary for Subcatchment 6S: Beechstone to CB#9

Runoff = 6.59 cfs @ 12.09 hrs, Volume= 0.515 af, Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
7,930 61 >75% Grass cover, Good, HSG B
7,175 98 Roofs, HSG B
18,865 98 Paved parking, HSG B
2,400 98 Unconnected pavement, HSG B

36,370 90 Weighted Average

7,930 21.80% Pervious Area
28,440 78.20% Impervious Area
2,400 8.44% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 9S: Bld1 1- Parking Lot

Runoff = 0.15cfs @ 21.95 hrs, Volume= 0.139 af, Depth> 6.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
2,300 61 >75% Grass cover, Good, HSG B
3,150 98 Roofs, HSG B
0 55 Woods, Good, HSG B
2,490 98 Paved parking, HSG B
* 2,270 98 Porous Pavers, HSG B
1,735 98 Unconnected pavement, HSG B

11,945 91 Weighted Average

2,300 19.25% Pervious Area
9,645 80.75% Impervious Area
1,735 17.99% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment 14S: Bld1 2- Parking Lot

Runoff = 0.22 cfs @ 21.95 hrs, Volume= 0.203 af, Depth> 5.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
3,625 61 >75% Grass cover, Good, HSG B
4,640 98 Roofs, HSG B
3,020 98 Paved parking, HSG B
* 4,850 98 Porous Pavers, HSG B
1,600 98 Unconnected pavement, HSG B

17,735 90 Weighted Average

3,625 20.44% Pervious Area
14,110 79.56% Impervious Area
1,600 11.34% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
790.0 Direct Entry,

Summary for Subcatchment S1: Lang Rd

Runoff = 10.95cfs @ 12.35 hrs, Volume= 1.280 af, Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
40,125 61 >75% Grass cover, Good, HSG B
37,300 55 Woods, Good, HSG B
38,610 98 Paved parking, HSG B
6,100 98 Roofs, HSG B
2,785 98 Unconnected pavement, HSG B

124,920 73 Weighted Average

77,425 61.98% Pervious Area
47,495 38.02% Impervious Area
2,785 5.86% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 75 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
8.3 500 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

25.3 575 Total
Summary for Subcatchment S10B: Island

Runoff = 0.78 cfs @ 12.09 hrs, Volume= 0.056 af, Depth= 4.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
5,705 61 >75% Grass cover, Good, HSG B
0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
815 98 Paved parking, HSG B
0 98 Unconnected pavement, HSG B

6,520 66 Weighted Average

5,705 87.50% Pervious Area
815 12.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S11: Behind Bldgs

Runoff = 3.10cfs @ 12.14 hrs, Volume= 0.256 af, Depth= 5.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
17,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
5,515 98 Roofs, HSG B
0 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B

25,565 72 Weighted Average

17,850 69.82% Pervious Area

7,715 30.18% Impervious Area

2,200 28.52% Unconnected
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

1.8 120 0.0250 1.11 Shallow Concentrated Flow, Slallow

Short Grass Pasture Kv=7.0 fps

10.0 160 Total
Summary for Subcatchment $12: Wooded Area

Runoff = 292 cfs @ 12.15 hrs, Volume= 0.247 af, Depth= 5.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
12,350 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,870 98 Roofs, HSG B
450 98 Paved parking, HSG B
2,450 98 Unconnected pavement, HSG B
22,120 77 Weighted Average

12,350 55.83% Pervious Area

9,770 44.17% Impervious Area

2,450 25.08% Unconnected
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.2 40 0.0050 0.08 Sheet Flow,
Grass: Short n=0.150 P2=3.23"

2.5 225 0.0100 1.50 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.7 265 Total
Summary for Subcatchment S$13: to CB #5

Runoff = 3.66 cfs @ 12.09 hrs, Volume= 0.284 af, Depth= 7.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
5,050 61 >75% Grass cover, Good, HSG B
0 98 Roofs, HSG B
0 55 Woods, Good, HSG B
14,530 98 Paved parking, HSG B
825 98 Unconnected pavement, HSG B
20,405 89 Weighted Average

5,050 24.75% Pervious Area
15,355 75.25% Impervious Area
825 5.37% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S2: Beechstone Northwest

Runoff = 511cfs @ 12.09 hrs, Volume= 0.400 af, Depth= 7.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
6,125 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
1,625 98 Unconnected pavement, HSG B
4,810 98 Roofs, HSG B
15,650 98 Paved parking, HSG B
28,210 90 Weighted Average

6,125 21.71% Pervious Area
22,085 78.29% Impervious Area
1,625 7.36% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S4: Entrance Drive

Runoff = 1.25cfs @ 12.09 hrs, Volume= 0.095 af, Depth= 6.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
2,560 61 >75% Grass cover, Good, HSG B
4,520 98 Paved parking, HSG B
225 98 Unconnected pavement, HSG B
7,305 85 Weighted Average

2,560 35.04% Pervious Area
4,745 64.96% Impervious Area
225 4.74% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment S7: Stoencroft

Runoff = 9.69 cfs @ 12.51 hrs, Volume= 1.355 af, Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type lll 24-hr 50-Year Rainfall=8.61"
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Area (sf) CN Description
33,000 61 >75% Grass cover, Good, HSG B
48,000 55 Woods, Good, HSG B
16,920 98 Roofs, HSG B
32,180 98 Paved parking, HSG B
2,200 98 Unconnected pavement, HSG B
132,300 73  Weighted Average

81,000 61.22% Pervious Area
51,300 38.78% Impervious Area
2,200 4.29% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.9 80 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.23"
19.2 575 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 50 0.0200 2.87 Shallow Concentrated Flow,

Paved Kv=20.3 fps

37.4 705 Total
Summary for Subcatchment S8: Beechstone Northeast

Runoff = 5.63cfs@ 12.09 hrs, Volume= 0.447 af, Depth= 7.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=8.61"

Area (sf) CN Description
4,850 61 >75% Grass cover, Good, HSG B
0 55 Woods, Good, HSG B
6,100 98 Roofs, HSG B
17,650 98 Paved parking, HSG B
1,975 98 Unconnected pavement, HSG B

30,575 92 Weighted Average

4,850 15.86% Pervious Area
25,725 84.14% Impervious Area
1,975 7.68% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, TC Min

Summary for Reach 1R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min
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Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 465.89 cfs

5.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=100.0" Slope= 0.0421"/"

Inlet Invert= 42.21', Outlet Invert= 38.00'

Summary for Reach 2R: Reach

Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 753.28 cfs

5.00' x 2.00' deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0"'/* Top Width= 45.00'
Length= 30.0" Slope= 0.0230"/"

Inlet Invert= 42.90', Outlet Invert=42.21"

u
Summary for Reach 3R: Reach
Inflow = 15.35cfs @ 12.18 hrs, Volume= 0.446 af
Outflow = 14.97 cfs @ 12.18 hrs, Volume= 0.446 af, Atten= 2%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.37 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 2.15 fps, Avg. Travel Time= 1.5 min

Peak Storage= 669 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 2.00" Flow Area= 50.0 sf, Capacity= 559.93 cfs
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5.00' x 2.00" deep channel, n=0.016 Asphalt, rough
Side Slope Z-value= 10.0 '/ Top Width= 45.00'
Length=192.0" Slope=0.0127"/'

Inlet Invert= 45.34", Outlet Invert= 42.90'

u
Summary for Reach R1: Reach
Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 1.77" for 50-Year event
Inflow = 8.14cfs @ 12.10 hrs, Volume= 0.182 af
Outflow = 6.61cfs @ 12.17 hrs, Volume= 0.182 af, Atten=19%, Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.24 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 3.9 min

Peak Storage= 619 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.47"
Bank-Full Depth= 2.00" Flow Area= 24.0 sf, Capacity= 181.12 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=5.0"/" Top Width= 22.00'

Length= 300.0" Slope=0.0212"/"

Inlet Invert= 48.76', Outlet Invert=42.41"

i

Summary for Pond 1P: DMH #1
Inflow Area = 1.339 ac, 58.88% Impervious, Inflow Depth > 5.63" for 50-Year event
Inflow = 3.28cfs @ 12.17 hrs, Volume= 0.628 af
Outflow = 3.30cfs @ 12.17 hrs, Volume= 0.628 af, Atten= 0%, Lag= 0.0 min
Primary = 3.30cfs @ 12.17 hrs, Volume= 0.628 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.36' @ 12.17 hrs Surf.Area= 13 sf Storage= 37 cf

Plug-Flow detention time= 1.2 min calculated for 0.627 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 1,112.9-1,112.3)
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Volume Invert Avail.Storage Storage Description

#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 43.10' 12.0" Round Culvert L=90.0' Ke= 0.500

Inlet / Outlet Invert=43.10'/ 42.35' S=0.0083'/'" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

Primary OutFlow Max=3.22 cfs @ 12.17 hrs HW=44.33" (Free Discharge)
T 1=culvert (Inlet Controls 3.22 cfs @ 4.10 fps)

Summary for Pond 3P: RG2 Forebay

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 7.41" for 50-Year event
Inflow = 511 cfs @ 12.09 hrs, Volume= 0.400 af

Outflow = 530cfs @ 12.09 hrs, Volume= 0.393 af, Atten= 0%, Lag= 0.4 min
Primary = 5.30cfs @ 12.09 hrs, Volume= 0.393 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=49.04' @ 12.09 hrs Surf.Area= 450 sf Storage= 469 cf

Plug-Flow detention time= 20.7 min calculated for 0.392 af (98% of inflow)
Center-of-Mass det. time= 9.7 min ( 783.7 - 774.0)

Volume Invert Avail.Storage Storage Description
#1 47.50' 469 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.50 175 0.0 0 0
49.00 450 100.0 469 469
Device Routing Invert Outlet Devices
#1  Primary 48.50' 5.0'long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=5.18 cfs @ 12.09 hrs HW=49.04"' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 5.18 cfs @ 1.93 fps)

Summary for Pond 4P: CB #11

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 5.09" for 50-Year event
Inflow = 30.67 cfs @ 12.15 hrs, Volume= 3.048 af

Outflow = 30.69cfs @ 12.15 hrs, Volume= 3.048 af, Atten= 0%, Lag= 0.0 min
Primary = 30.69 cfs @ 12.15 hrs, Volume= 3.048 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev=44.67' @ 12.15 hrs Surf.Area= 113 sf Storage= 86 cf

Plug-Flow detention time= 0.1 min calculated for 3.043 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 811.8 - 811.7 )

Volume Invert Avail.Storage Storage Description
#1 38.84" 42 cf 4.00'D x 3.37'H Vertical Cone/Cylinder
#2 42.21' 43 cf Custom Stage Data (Prismatic)Listed below (Recalc)
86 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
42.21 10 0 0
43.00 100 43 43
Device Routing Invert Outlet Devices
#1  Primary 38.84' 15.0" Round Culvert L=102.0" Ke= 0.500

Inlet / Outlet Invert= 38.84'/ 38.00' S=0.0082'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

#2  Primary 42.21'" 2.0"long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=30.68 cfs @ 12.15 hrs HW=44.67"' (Free Discharge)

1=Culvert (Barrel Controls 7.14 cfs @ 5.82 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 23.54 cfs @ 4.79 fps)

Summary for Pond 5P: CB #10

Inflow Area = 4.147 ac, 53.33% Impervious, Inflow Depth = 4.84" for 50-Year event
Inflow = 2093 cfs @ 12.17 hrs, Volume= 1.674 af

Outflow = 21.00cfs @ 12.16 hrs, Volume= 1.674 af, Atten=0%, Lag= 0.0 min
Primary = 21.00 cfs @ 12.16 hrs, Volume= 1.674 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=44.78' @ 12.16 hrs Surf.Area= 213 sf Storage= 108 cf

Plug-Flow detention time= 0.1 min calculated for 1.674 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 793.9 - 793.7 )

Volume Invert Avail.Storage Storage Description
#1 39.35%5' 45 cf  4.00'D x 3.55'H Vertical Cone/Cylinder
#2 42.90' 63 cf Custom Stage Data (Prismatic)Listed below (Recalc)
108 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.90 10 0 0

43.50 200 63 63
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Device Routing Invert Outlet Devices

#1  Primary 39.35' 12.0" Round Culvert L=30.0' Ke= 0.500

Inlet / Outlet Invert= 39.35'/ 38.89" S=0.0153'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Primary 42.90' 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

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

Primary OutFlow Max=20.63 cfs @ 12.16 hrs HW=44.75"' (Free Discharge)

1=Culvert (Barrel Controls 6.22 cfs @ 7.92 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 14.41 cfs @ 3.90 fps)

Summary for Pond 6P: CB #9

Inflow Area = 3.695 ac, 49.89% Impervious, Inflow Depth = 4.51" for 50-Year event
Inflow = 18.88 cfs @ 12.18 hrs, Volume= 1.390 af

Outflow = 18.71 cfs @ 12.18 hrs, Volume= 1.390 af, Atten= 1%, Lag= 0.0 min
Primary = 3.37 cfs @ 12.18 hrs, Volume= 0.944 of

Secondary = 15.35cfs @ 12.18 hrs, Volume= 0.446 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.27' @ 12.18 hrs Surf.Area= 213 sf Storage= 111 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 797.9 - 797.8 )

Volume Invert Avail.Storage Storage Description
#1 42.03' 42 cf 4.00'D x 3.31'H Vertical Cone/Cylinder
#2 45.34' 69 cf Custom Stage Data (Prismatic)Listed below (Recalc)
111 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.34 10 0 0
46.00 200 69 69
Device Routing Invert Outlet Devices
#1  Primary 42.03'" 12.0" Round Culvert L=192.0' Ke= 0.500

Inlet / Outlet Invert= 42.03' / 39.47' S=0.0133"'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 0.79 sf

#2  Secondary 45.34'" 2.0'long x 2.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50

Coef. (English) 2.54 2.61 2.61 2.60 2.66 2.70 2.77 2.89 2.88
2.85 3.07 3.20 3.32
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Primary OutFlow Max=3.36 cfs @ 12.18 hrs HW=47.22" (Free Discharge)
1=Culvert (Barrel Controls 3.36 cfs @ 4.28 fps)

econdary OutFlow Max=14.84 cfs @ 12.18 hrs HW=47.22' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 14.84 cfs @ 3.94 fps)

Summary for Pond 10P: Island Retention

Inflow Area = 0.831 ac, 67.87% Impervious, Inflow Depth > 5.76" for 50-Year event
Inflow = 0.79cfs @ 12.09 hrs, Volume= 0.399 af

Outflow = 044 cfs @ 12.24 hrs, Volume= 0.381 af, Atten=44%, Lag= 8.7 min
Primary = 0.44 cfs @ 12.24 hrs, Volume= 0.381 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.37' @ 12.24 hrs Surf.Area= 2,172 sf Storage= 896 cf

Plug-Flow detention time= 51.8 min calculated for 0.381 af (95% of inflow)
Center-of-Mass det. time= 29.5 min ( 1,298.0 - 1,268.5)

Volume Invert Avail.Storage Storage Description
#1 47.00' 2,400 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
47.00 1,500 0.0 0 0
48.00 3,300 100.0 2,400 2,400
Device Routing Invert Outlet Devices
#1  Primary 43.50' 12.0" Round Culvert

L=55.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0055'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf
#2  Device 1 47.25' 12.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=0.44 cfs @ 12.24 hrs HW=47.37" (Free Discharge)

LtCulveﬂ (Passes 0.44 cfs of 6.51 cfs potential flow)
2=0Orifice/Grate (Weir Controls 0.44 cfs @ 1.15 fps)

Summary for Pond P1: 12" Culvert

Inflow Area = 2.868 ac, 38.02% Impervious, Inflow Depth = 5.35" for 50-Year event
Inflow = 1095 cfs @ 12.35 hrs, Volume= 1.280 af

Outflow = 12.72 cfs @ 12.35 hrs, Volume= 1.279 af, Atten=0%, Lag= 0.1 min
Primary = 12.72 cfs @ 12.35 hrs, Volume= 1.279 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=51.80' @ 12.35 hrs Surf.Area= 2,000 sf Storage= 1,228 cf

Plug-Flow detention time= 3.9 min calculated for 1.279 af (100% of inflow)
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Center-of-Mass det. time= 3.5 min ( 836.7 - 833.3)

Volume Invert Avail.Storage Storage Description
#1 43.50' 1,228 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
43.50 10 0 0
44.00 300 78 78
45.00 2,000 1,150 1,228
Device Routing Invert Outlet Devices
#1  Primary 43.74' 15.0" Round Culvert

L=52.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=43.74"' / 39.12' S=0.0888"'/'" Cc= 0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=12.72 cfs @ 12.35 hrs HW=51.79" (Free Discharge)
1=Culvert (Inlet Controls 12.72 cfs @ 10.36 fps)

Summary for Pond P10: CB #6

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 5.87" for 50-Year event
Inflow = 15.57 cfs @ 12.12 hrs, Volume= 2.715 af

Outflow = 15.34 cfs @ 12.13 hrs, Volume= 2.715 af, Atten= 1%, Lag= 0.4 min
Primary = 15.34 cfs @ 12.13 hrs, Volume= 2.715 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=45.81' @ 12.13 hrs Surf.Area= 13 sf Storage= 64 cf

Plug-Flow detention time= 0.1 min calculated for 2.710 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 887.0 - 886.9)

Volume Invert Avail.Storage Storage Description
#1 40.71 65 cf 4.00'D x 5.15'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 40.71" 18.0" Round Culvert L=250.0' Ke= 0.500

Inlet / Outlet Invert=40.71'/38.00' S=0.0108'/" Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=15.16 cfs @ 12.13 hrs HW=45.67" (Free Discharge)
1=Culvert (Barrel Controls 15.16 cfs @ 8.58 fps)

Summary for Pond P2: CB A

Inflow Area = 0.648 ac, 78.29% Impervious, Inflow Depth = 7.41" for 50-Year event
Inflow = 511 cfs @ 12.09 hrs, Volume= 0.400 af
Outflow = 511cfs @ 12.09 hrs, Volume= 0.400 af, Atten= 0%, Lag= 0.0 min

Primary 511 cfs @ 12.09 hrs, Volume= 0.400 af
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Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=59.90' @ 12.09 hrs Surf.Area= 13 sf Storage= 50 cf

Plug-Flow detention time= 0.2 min calculated for 0.399 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 774.0 - 773.8 )

Volume Invert Avail.Storage Storage Description
#1 50.93' 50 cf 4.00'D x 4.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 50.92' 12.0" Round Culvert L=120.0" Ke= 0.500

Inlet / Outlet Invert= 50.92' / 48.77' S=0.0179'/' Cc= 0.900
n= 0.025, Flow Area= 0.79 sf

Primary OutFlow Max=4.98 cfs @ 12.09 hrs HW=59.41" (Free Discharge)
T 1=culvert (Barrel Controls 4.98 cfs @ 6.34 fps)

Summary for Pond P3: 12" Culvert

Inflow Area = 2.860 ac, 41.63% Impervious, Inflow Depth = 3.67" for 50-Year event
Inflow = 1417 cfs @ 12.17 hrs, Volume= 0.875 af

Outflow = 1480 cfs @ 12.19 hrs, Volume= 0.875 af, Atten=0%, Lag= 1.2 min
Primary = 1480 cfs @ 12.19 hrs, Volume= 0.875 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=85.63' @ 12.19 hrs Surf.Area= 2,000 sf Storage= 1,241 cf

Plug-Flow detention time= 3.6 min calculated for 0.875 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 811.9 - 808.3)

Volume Invert Avail.Storage Storage Description
#1 42.41 1,241 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.41 10 0 0
43.00 300 91 91
44.00 2,000 1,150 1,241
Device Routing Invert Outlet Devices
#1  Primary 42.41" 12.0" Round Culvert

L=50.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 42.41' / 42.27' S=0.0028 '/ Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=14.45 cfs @ 12.19 hrs HW=83.78"' (Free Discharge)
1=Culvert (Barrel Controls 14.45 cfs @ 18.40 fps)
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Summary for Pond P7: CB #7

Inflow Area = 3.739 ac, 47.29% Impervious, Inflow Depth = 5.78" for 50-Year event
Inflow = 10.96 cfs @ 12.46 hrs, Volume= 1.802 af

Outflow = 10.98 cfs @ 12.46 hrs, Volume= 1.802 af, Atten=0%, Lag= 0.0 min
Primary = 10.98 cfs @ 12.46 hrs, Volume= 1.802 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=128.15' @ 12.46 hrs Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.1 min calculated for 1.799 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 825.5 - 825.4)

Volume Invert Avail.Storage Storage Description
#1 48.82' 40 cf 4.00'D x 3.18'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 48.82" 12.0" Round Culvert L=230.0'" Ke= 0.500

Inlet / Outlet Invert= 48.82'/ 41.57'" S=0.0315'"" Cc=0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=10.96 cfs @ 12.46 hrs HW=127.78"' (Free Discharge)
1=Culvert (Barrel Controls 10.96 cfs @ 13.95 fps)

Summary for Pond P8: CB B

Inflow Area = 0.702 ac, 84.14% Impervious, Inflow Depth = 7.65" for 50-Year event
Inflow = 5.63cfs @ 12.09 hrs, Volume= 0.447 af

Outflow = 5.60 cfs @ 12.09 hrs, Volume= 0.447 af, Atten= 1%, Lag= 0.0 min
Primary = 560 cfs @ 12.09 hrs, Volume= 0.447 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=54.27' @ 12.09 hrs Surf.Area= 13 sf Storage= 38 cf

Plug-Flow detention time= 0.3 min calculated for 0.447 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 767.4 - 767.2)

Volume Invert Avail.Storage Storage Description
#1 49.10' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 49.10' 12.0" Round Culvert L=35.0'" Ke= 0.500

Inlet / Outlet Invert=49.10'/ 48.90' S=0.0057'/' Cc= 0.900
n=0.025, Flow Area= 0.79 sf

Primary OutFlow Max=5.46 cfs @ 12.09 hrs HW=54.07" (Free Discharge)
1=Culvert (Barrel Controls 5.46 cfs @ 6.95 fps)
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Summary for Pond P9: CB #5

Inflow Area = 4.208 ac, 50.40% Impervious, Inflow Depth = 5.95" for 50-Year event
Inflow = 12.74 cfs @ 12.10 hrs, Volume= 2.087 af

Outflow = 12.67 cfs @ 12.10 hrs, Volume= 2.087 af, Atten=1%, Lag= 0.0 min
Primary = 12.67 cfs @ 12.10 hrs, Volume= 2.087 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.49' @ 12.10 hrs Surf.Area= 13 sf Storage= 45 cf

Plug-Flow detention time= 0.1 min calculated for 2.083 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 819.0 - 818.8)

Volume Invert Avail.Storage Storage Description
#1 41.42' 45 cf 4.00'D x 3.55'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 41.42' 18.0" Round Culvert L=95.0'" Ke= 0.500

Inlet / Outlet Invert=41.42'/ 40.66' S=0.0080'/" Cc= 0.900
n=0.025, Flow Area= 1.77 sf

Primary OutFlow Max=12.65 cfs @ 12.10 hrs HW=48.46" (Free Discharge)
1=Culvert (Barrel Controls 12.65 cfs @ 7.16 fps)

Summary for Pond RG1: Raingarden 1

Inflow Area = 1.235 ac, 55.42% Impervious, Inflow Depth = 6.30" for 50-Year event
Inflow = 8.18 cfs @ 12.10 hrs, Volume= 0.649 af

Outflow = 917 cfs @ 12.10 hrs, Volume= 0.649 af, Atten= 0%, Lag= 0.1 min
Discarded = 1.03cfs @ 12.11 hrs, Volume= 0.467 af

Primary = 8.14 cfs @ 12.10 hrs, Volume= 0.182 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=48.22' @ 12.10 hrs Surf.Area= 2,000 sf Storage= 3,650 cf

Plug-Flow detention time= 26.2 min calculated for 0.649 af (100% of inflow)
Center-of-Mass det. time= 26.2 min ( 824.7 - 798.5)

Volume Invert Avail.Storage Storage Description
#1 43.25' 3,650 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.25 1,000 0.0 0 0
44.25 1,000 40.0 400 400
45.75 1,000 10.0 150 550
46.00 1,000 40.0 100 650

48.00 2,000 100.0 3,000 3,650
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Device Routing Invert Outlet Devices

#1  Primary 47.50'" 5.0"long x 5.0' 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) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#2  Discarded 43.25' 2.000 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 43.00'

iscarded OutFlow Max=1.02 cfs @ 12.11 hrs HW=48.20" (Free Discharge)
2=Exfiltration ( Controls 1.02 cfs)

Primary OutFlow Max=7.83 cfs @ 12.10 hrs HW=48.20" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 7.83 cfs @ 2.25 fps)

Summary for Pond RG2: Raingarden 2

Inflow Area = 0.508 ac, 44.17% Impervious, Inflow Depth = 5.84" for 50-Year event
Inflow = 292cfs @ 12.15 hrs, Volume= 0.247 af

Outflow = 2.88cfs @ 12.17 hrs, Volume= 0.247 af, Atten=1%, Lag= 0.9 min
Primary = 288cfs@ 12.17 hrs, Volume= 0.247 af

Routing by Stor-Ind method, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
Peak Elev=47.79' @ 12.17 hrs Surf.Area= 897 sf Storage= 1,112 cf

Plug-Flow detention time= 14.4 min calculated for 0.247 af (100% of inflow)
Center-of-Mass det. time= 14.4 min ( 825.6 - 811.2)

Volume Invert Avail.Storage Storage Description
#1 43.75' 1,260 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
43.75 400 0.0 0 0
44.75 400 33.0 132 132
46.25 400 10.0 60 192
46.50 400 33.0 33 225
48.00 980 100.0 1,035 1,260
Device Routing Invert Outlet Devices
#1  Primary 43.50" 12.0" Round Culvert

L=46.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert=43.50'/ 43.20' S=0.0065'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

#2  Device 1 47.50' 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Device 1 43.75'" 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 43.50'
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Primary OutFlow Max=2.82 cfs @ 12.17 hrs HW=47.78" (Free Discharge)
=Culvert (Passes 2.82 cfs of 7.22 cfs potential flow)
E2=OrificelGrate (Weir Controls 2.31 cfs @ 1.74 fps)
3=Exfiltration ( Controls 0.52 cfs)

Summary for Link POA1: POA #1

Inflow Area = 7.183 ac, 47.49% Impervious, Inflow Depth = 5.09" for 50-Year event
Inflow = 30.69cfs @ 12.15 hrs, Volume= 3.048 af
Primary = 30.69cfs @ 12.15 hrs, Volume= 3.048 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs

Summary for Link POA2: POA #2

Inflow Area = 5.546 ac, 52.45% Impervious, Inflow Depth > 5.87" for 50-Year event
Inflow = 15.34 cfs @ 12.13 hrs, Volume= 2.715 af
Primary = 15.34 cfs @ 12.13 hrs, Volume= 2.715 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-30.00 hrs, dt= 0.05 hrs
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Soil Map—Rockingham County, New Hampshire Beechstone Expansion

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

32A Boxford silt loam, 0 to 3 0.4 2.4%
percent slopes

460B Pennichuck channery very fine 0.9 5.3%
sandy loam, 3 to 8 percent
slopes

538A Squamscott fine sandy loam, 0 3.6 22.2%
to 5 percent slopes

799 Urban land-Canton complex, 3 11.4 70.2%
to 15 percent slopes

Totals for Area of Interest 16.2 100.0%

USDA  Natural Resources Web Soil Survey 3/12/2019

Conservation Service National Cooperative Soil Survey Page 3 of 3



TEST PIT 19-0299 TEST PITS.GPJ SWCE TEMPLATE.GDT 4/15/19

TEST PIT LOGS PROJECT NO.: 19-0299

LOGGED BY: Tyler Demers

CLIENT: Forest of Portsmouth, LLC. CONTRACTOR:
PROJECT: Proposed Multi-Unit Buildings JE,:)LL)IHIJ;ENT
LOCATION: _145 Lang Rd, Portsmouth, NH Kubota ko 40‘_4
TEST PIT 1P-1
DATE: 4/4/2019 LOCATION: __ See Exploration Location Plan SURFACE ELEVATION (FT): 49'+ COMPLETION DEPTH (FT): _ 7.0
WATER LEVEL DEPTHS (FT): ¥ 7 ft Free water at 7 feet. SHGWT at 6 feet REMARKS:
Depth :‘é g Stratum Description H,0 |Sample| & Ssgm ’t)llwe Fieid/ Lo
(feet) g3 RUo Depth | No. |2 (f‘t)) Test Data
9” Topsoil with roots
- - 0.8 Light brown fine to medium SAND some silt (Fill)
I gg Buried Topsoil with roots
’ Brown Silty Gravelly SAND with roots (Glacial Till)
i T 7] 3.0 "Brown Silty Gravelly SAND (Glacial Till) ~ 7]
- 5 it
Bottom of Exploration at 7.0 feet =z
TEST PIT TP-2
DATE: __ 4/4/2019 LOCATION: __ See Exploration Location Plan SURFACE ELEVATION (FT): 48'+ COMPLETION DEPTH (FT): _ 9.5
WATER LEVEL DEPTHS (FT): No free water observed. SHGWT at 8 feet REMARKS:
2 o |Sample
Depth o - H,0 |Sample| & Field / Lab
(feet) 8 S Stratum Description Dei)th No. |2 D?f%th Test Data
0.3 4" Forest Duff with roots
’ Brown Silty Gravelly SAND with roots (Glacial Till)
i 3.0 Brown Silty Gravelly SAND occasional cobbles (Glacial Till)
- 5 -

Bottom of Exploration at 9.5 feet

Stratification lines represent approximate boundary between | KEY TO NOTES Water Level q, = Pocket Penetrometer Strength, kips/sq.ft.
soil types, transitions may be gradual. Water level readings AND SYMBOLS: ¥ At time of Digging

have been made at times and under conditions stated. ¥ At Completion of Digging

Fluctuations of groundwater may occur due to other factors I After Digging

than those present at the time measurements were made. B




TEST PIT 19-0299 TEST PITS.GPJ SWCE TEMPLATE.GDT 4/15/19

TEST PIT LOGS PROJECT NO.: 19-0299

LOGGED BY: Tyler Demers

CLIENT: Forest of Portsmouth, LLC. CONTRACTOR:
PROJECT: Proposed Multi-Unit Buildings ér‘clll_l]lllg];ENT-
LOCATION: _145 Lang Rd, Portsmouth, NH Kubota kx040.-4
TEST PIT TP-3
DATE: _ 4/4/2019 LOCATION: __ See Exploration Location Plan SURFACE ELEVATION (FT): 48'+ COMPLETION DEPTH (FT): _ 7.0
WATER LEVEL DEPTHS (FT): _¥ 7 ft Free water at 7 feet. Perched water at 2 feet. SHGRENARKS:t
Q o |Sample
Depth So - H,0 [Sample| & Field / Lab
(eet) | 8 & Stratum Description Depth | No. |/ fo{’)th Test Data
Forest Duff / Topsoil with roots
i 207" Gray-brown SILT and fine SAND
i 4.0 Brown Silty Gravelly SAND occasional cobbles (Glacial Till)
= 5 i
Y 5

Bottom of Exploration at 7.0 feet

TEST PIT TP4

DATE: __ 4/4/2019 LOCATION: __See Exploration Location Plan SURFACE ELEVATION (FT): 45'+ COMPLETION DEPTH (FT): _ 8.0
WATER LEVEL DEPTHS (FT): _¥ 7ft Free water at 7 feet. Perched water at 2 feet. SHGRENMARKS:!.

o
L Sample .
Depth So - H,0 |Sample| & Field / Lab
(feet) g S Stratum Description Depth | No. | & D?f;:)th Test Data
Dark brown Silty Gravelly SAND (Fill)
1.5 Buried Topsoil with roots
i 20" Brown-gray SILT and fine SAND
~ B 20 Brown Silty Gravelly SAND occasional cobbles (Glacial Till)
i i v 7
Bottom of Exploration at 8.0 feet
Stratification lines represent approximate boundary between | KEY TO NOTES Water Level q, = Pocket Penetrometer Strength, kips/sq.ft.

soil types, transitions may be gradual. Water level readings AND SYMBOLS: ¥ At time of Digging

have been made at times and under conditions stated. ¥ At Completion of Digging
Fluctuations of groundwater may occur due to other factors ¥ After Digging

than those present at the time measurements were made.




NOTES

e SEDIMENT TRAPS AND/OR BASINS MUST BE USED AS -lsg;_\\ . oo
NECESSARY TO CONTAIN RUNOFF UNTIL SOILS ARE STABILIZED. T~
¢ STORMWATER PONDS AND SWALES MUST BE STABILIZED PRIOR
TO DIRECTING RUNOFF TO THEM.
e FINAL LOCATION OF YARD DRAINS TO BE DETERMINED IN FIELD.
FOUNDATIONS DRAINS TO TIE INTO COLLECTION SYSTEM.

ArAnvme,,

DRAINAGE STRUCTURES

PCB #1

RIM = 47.90

127 INV. IN=43.45
12" INV. OUT=43.35

STORMWATER PRACTICES

OVERFLOW WEIR #1

RAINGARDEN #1 RAINGARDEN #2 ELEV = 475
FOREBAY AREA = 200 SF
BOTTOM AREA=800 SF BOTTOM ELEV = 46.5
BOTTOM ELEV = 46.0 BERM ELEV = 47.5 .
BERM ELEV = 48.0 OVERFLOW WER=47.0 APPROXIMATE LIMITS
OF GRADING

OUTLET STRUCTURE 1 (0S1)  RAINGARDEN AREA= 900 SF
OVERFLOW WIER, ELEV = 47.5 BOTTOM ELEV = 48.5

BERM ELEVATION = 47.5 //.\
!
RAINGARDEN #3 OUTLET STRUCTURE 2 (0s2) . 3 STORY — 24 UNIT g
RIM (18" BEEHIVE) = 47.25 T~ MULTI-FAMI /
BOTTOM AREA=500 SF 6" UD (IN)= 44.25 N (
BOTTOM ELEV = 47.0 12" INV (OUT) = 44.0 = \ . i
BERM ELEV = 48.0 N N =m0 {4 4T . &
' % ; -y
OUTLET STRUCTURE 3 (0S3) ! e #
RIM (18" BEEHIVE) = 47.5 L7 [
6" UD (IN)= 45.0 -
12" INV (OUT) = 44.5 T '
e = 9 B
‘] S P
v / _a®
TN e " | TPoowWN [, /
N e ) L it e — = '_|. T /, /"
& s = 80.3 v [N Tiasl™ [ /x x 4
b - f = . 5 4
ﬂg}m‘é = 50.0 —F ; 49, 435 e, B 71 RAINGARDEN 43 |
e s P IR i A y0s 3]/, / ) i
\ & A - o / s
! b 8" YARD DRAIN COLLECTION X X x / -
. X
EXISTING BUILDING AND 3 STORY — 18 i SYSTEM (SEE NOTES) & ‘&'. " i g
DEC_ﬁ_BE REMOVED UNIT MULTI—F AMILY [ . van K gialb-l , 4
A ) B X x x g /
5 Prea BUILDING o /,
\ EN R o g Z J
I . | e . b
Z SEDIMENT ! ’ /
48.6
: FOREBAY /[ y
o g Er— ) 1 overrLow wER # X p I b caf DNyl 2
) VX ‘b EEV = 470 7 \ )
1 (see NoTES) - ; !
e e SR I SR = — &jt : : LEGEND:
ENCLOSURE| S / X — = > § LEGEND:
TR Do ] IR %, 271 || == AT — — ===/ ¢ g MEET AND MATCH
- e A 1 r| L EEEE T\ P /< EXISTING DRIVE, __ —$— APPROXIMATE BORING LOCATION
%OILER < I K / \\ Fa l x:*xx,‘,,( $ .: \ \\ \/ \ \
(elo]V} 2 / P T X ¢ - \
FF CONCRETE MAINTENANCE RY " ) [ & E x[x }95.2, ; ;:/K TP-2s / \\ ) ~$— APPROXIMATE TEST PIT LOCATION
; El= 4784 FF=,50.0 \ T XX Ty
7 FF CONCRETE g 8 ~Bg — XX x s
INV N '2'CMP=&42_“ EL= 4788 £l fss’é?“’ ‘ B-1 ‘l ey | V: : A -
Ve 1 I L -7 v = : [~ NoTES:
- \ et
< S - = — 8 \ \ / —
%, 7/ 7@ F P — -

| 1. EXPLORATION LOCATION PLAN WAS PREPARED FROM A

’ 1"=20' SCALE PLAN OF THE SITE ENTITLED "GRADING AND
DRAINAGE PLAN," PREPARED BY ALTUS ENGINEERING,
INC., DATED APRIL 2, 2019.

RAINGARDEN #2

2. THE BORINGS WERE LOCATED IN THE FIELD BY TAPED
MEASUREMENTS FROM EXISTING SITE FEATURES.

.

e —
4851 N__
MEET AND MATCH

EXISTING DRIVE

3. THIS PLAN SHOULD BE USED IN CONJUNCTION WITH THE
ASSOCIATED S. W. COLE ENGINEERING, INC.
GEOTECHNICAL REPORT.

4. THE PURPOSE OF THIS PLAN IS ONLY TO DEPICT THE
LOCATION OF THE EXPLORATIONS IN RELATION TO THE
EXISTING CONDITIONS AND PROPOSED CONSTRUCTION
AND IS NOT TO BE USED FOR CONSTRUCTION.

PCB #1
CORE EXISTING CB

12" HDPE INV=42.35

N

P ' e =sW.COLE

NGINEERING, INC.

FOREST OF PORTSMOUTH, LLC
EXPLORATION LOCATION PLAN

PROPOSED MULTI-UNIT BUILDINGS
145 LANG ROAD
PORTSMOUTH, NEW HAMPSHIRE

Job No.: 19-0299 Scale: 1" =20
Date : 04/24/2019 Sheet: 1
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Civil 133 Court Street
! LT U S Site Planning

Envi g Portsmouth, NH
mEronmenta’ | 038014413
ENGINEERING, INC. ngineering

“Green” Statement”
Assessor’s Map 287 Lot 01
145 Lang Road
“Arbor View Apartments”
Altus Project P4787.2

Pursuant to Section 2.4.3.1(a) of the Site Plan Review Regulations, Altus Engineering, Inc. (Altus)
respectfully submits the following list of the project’s “green” components for the site plan
amendment and expansion of the property located at 145 Lang Road:

o The existing Arbor View Apartment complex was constructed in the 1980’s prior to
stormwater treatment or detention design considerations. Runoff from the pavement and
building surfaces currently discharge to a closed drainage system that discharges to the
wetlands to the south. The stormwater management design for this site will enhance the
runoff quality and reduce the peak rates of runoff to improve down gradient conditions.

e The proposed stormwater management system is designed to use elements of low impact
design (LID) to treat and detain stormwater. The drainage system is designed to mimic the
predevelopment runoff conditions at the wetlands and property lines.

e The proposed parking areas will be constructed using porous materials.

e Two raingardens will be constructed to treat and detain stormwater flows from the proposed
development as well as additional flows from the existing development. Approximately
30,000 sf (3/4 acre) of existing impervious surfaces will be treated through the construction of
the proposed raingardens.

e No wetlands will be impacted as a result of the development. Temporary wetland buffer
impacts will occur for the replacement of a corroded corrugated metal drainage pipe.

e The proposed site lighting will have LED fixtures. They will be mounted at a maximum
height of 16-feet. The lights will be dark sky friendly and will exceed the minimum City
requirements.

e The existing mature vegetated buffer on three sides of the property will be maintained. The
proposed landscape plan for the development area will plant additional trees to provide shade
areas.

e The proposed development will have a two interior bicycle racks.

e The two new buildings will be code compliant buildings with components that will meet or
exceed all applicable energy codes.

o The proposed interior lighting will have LED fixtures to reduce electrical usage.

o Wall and roof insulation is proposed to be spray foam to maximize R-value and air
tightness in the building envelope.

o Centralized high efficiency boilers will provide domestic hot water and heating.

o Proposed low-flow plumbing fixtures to reduce overall water usage.

Wde/4787.2- App-City-Site-GreenStatment.doc

Tel: (603) 433-2335 E-mail: Altus@altus-eng.com



IMPERVIOUS AREA CALCULATIONS TABLE
Arbor View Apartments
145 Lang Road, Portsmouth, NH

Pre Development Post Development Increase
Description s.f. s.f. s.f.
Driveways and Parking Areas 107,270 110,320 3,050
Porous Pavement(Pavers) 0 7,100 7,100%*
Buildings (Roofs) 63,090 79,190 16,100
Other (Sidewalks, Decks, Etc) 20,965 28,270 7,305
TOTALS 191,325 217,780 26,455
13.83%

Prepared by Altus Engineering
12-Jun-19
P4787.2




'(ata log

D-Series Size 0 "™
LED Area Luminaire [
'Type
&
NIGHTTIME - .
FRIENDLY 4pps™ .
. Introduction
d¥series
The modern styling of the D-Series is striking
e e et unobtrusive - making a bold, progressive
Specifications y axing progress
\ statement even as it blends seamlessly with
EPA: 0-3539‘:72) _ its environment. The D-Series distills the benefits
2% @ of the latest in LED technology into a high
Length: . . . -
(660cm) =] performance, high efficacy, long-life luminaire. The
Width: 13" ] outstanding photometric performance results in
G0 sites with excellent uniformity, greater pole spacing
Height,: (m?m) — L } ‘ and lower power density. It is ideal for replacing up
Heigh 20 I 1 _H to 400W metal halide with typical energy savings
eight.: . .
‘9Nt (17.8an) of 70% and expected service life of over
Weight 16 Ibs 100,000 hours.
(max): (7.25kg)
/\@ A+ Capable options indicated
‘ by this color background.
EXAMPLE: DSXO0 LED P6 40K T3M MVOLT SPA NLTAIR2 PIRHN DDBXD
DSX0 LED
DSXOLED | Forward optics 30K 3000K TS Typelshort 155 TypeV short MVOLT 34 Shipped included
P1 P4 P7 40K 4000K 125 Typell short T5M  TypeV medium 120¢ SPA Square pole mounting
P2 P5 50K 5000K T2M  Type Il medium T5W  TypeV wide 208* RPA Round pole mounting
P3 P6 T3S Typelll short BLC  Backlight control” 2404 WBA Wall bracket
Rotated optics T3M  Type lll medium LCCO  Left corner cutoff? 274 SPUMBA Square pole universal mounting adaptor ®
P10' P12’ TAM  Type IV medium RCCO  Right corner cutoff? 3474 RPUMBA Round pole universal mounting adaptor ®
P11 P13’ TFTM  Forward throw 4804 Shipped separately
medium KMA8DDBXD U Mast arm mounting bracket adaptor
T5VS  TypeV very short (specify finish)’
Shipped installed PIR Highy/low, mation/ambient sensor, 84115“4m0unting Shipped installed DDBXD  Dark bronze
NLTAIR2  nLight AIR generation 2 enabled®” height, ambient sensor enabled at 5fc * HS  House-side shield DBLXD  Black
i " i 0 PIRH High/low, motion/ambient sensor, 15-30" mounting . .
PIRHN Network,hlghllow motion/ambient sensor" ) heigh, ambient sensor enabled at 5c > SF Single fuse (120, 277, 347V) “4 DNAXD Natgra\ aluminum
PER NEMA twist-lock receptacle only (control ordered separate) PIRTFG3V High/low, motion/ambient sensor, 8-15' mounting DF Double fuse (208, 240, 480V) DWHXD  White
PERS Five-pin receptacle only (control ordered separate) ''"? height, ambient sensor enabled at 1fc ™" L90  Leftrotated optics ' DDBTXD  Textured dark bronze
PER7 Sevenfpm1 1rs}zceptade only (leads exit fixture) (control ordered PIRHTFC3V  High/low, motion/ambient sensor, 15-30" mounting R90  Right rotated optics ' DBLBXD  Textured black
A i i 3,14
separate) height, ambient sensor enabled at Tfc ™’ DDL  Diffused drop lens® DNATXD  Textured natural
DMG 0-10V dimming extend out back of housing for external control FAO Field adjustable output ™ ; aluminum
(control ordered separate) Shipped separatgly DWHGKD T )
BS  Bird spikes” extured white
EGS  External glare shield
S . . DSX0-LED
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. NOTES
Accessorles 1 P10, PU, P12 apd P13 and rotated options (L90 or R90) only available together.
Ordered and shipped separately. 2 Not avawlable with HS or DDL. )
3 MVOLT driver operates on any line voltage from 120-277V (50/60 Hz).
DLL127F 1.5JU Photocell - SSL twist-lock (120-277V) 451 'S\‘?ngle flglseb :SF) rsju;r;s 1%% 2'37V or '?AZIV Dp}:utélf 3%15; E?OF) regk‘i’[ﬁ 208V, 240V or 480V.
_ ot 1 ot available in P4, or . Not available witf ), or options.
DLL347E1.5 CUL U™ Photocell = SSL.twist-lock (347V) 6 Universal mounting brackets intended for retrofit on existing pre-drilled poles only. 1.5 G vibration load rating per ANCI C136.31.
DLL480F 1.5CULJU  Photocell - SSL twist-lock (480V) ™ 7 Must order fixture with SPA mounting. Must be ordered as a separate accessory; see Accessories information. For use with 2-3/8" mast arm (not included).
DSHORT SBK U Shorting cap ™ 8  Must be ordered with PIRHN.
! . 9 Sensor cover available only in dark bronze, black, white and natural aluminum colors.
DSXOHS 20CU House-side shield for P1,P2,P3 and P4 * 10 Must be ordered with NLTAIR2. For more information on nLight Air 2
DSX0HS 30CU House-side shield for P10,°11,P12 and P13 ' 11 Photocell ordered and shipped as a separate line item from Acuity Brands Controls. See accessories. Shorting Cap included.
DSXOHS 40C U House-side shield for P5.P6 AND P7 ¢ 12 If ROAM® node required, it must be ordered and shipped as a separate line item from Acuity Brands Controls. Shorting Cap included.
X ! " 13 Reference Motion Sensor table on page 3.
DSX0DDLU Diffused drop lens (polycarbonate) 14 Reference PER Table on page 3 to see functionality.
PUMBADDBXDU*  duare and round pole universal mounting 15 Not available with other dimming controls options.
bracket adaptor (specify finish) * 16 Not available with BLC, LCCO and RCCO distribution. Must be ordered with fixture for factory pre-drilling.
Mast arm mounting bracket adaptor (specify 17 Must be ordered with fixture for factory pre-drilling.
KMAS DDBXD U finish) ¢ 18  Requires luminaire to be specified with PER, PERS or PER7 option. See PER Table on page 3.
19 For retrofit use only.
For more control options, visit and online.
Link to
59 4.31
78°
.50 /
Taodl— 653 ﬂ =38 12.05
12.43
HANDHOLE ORIENTATION Tenon Mounting Slipfitter
(from top of pole)
C
_-F 2-3/8" AST20-190 AST20-280 AST20-290 AST20-320 AST20-390 AST20-490
T T 2-7/8" AST25-190 AST25-280 AST25-290 AST25-320 AST25-390 AST25-490
.
\\\ 3 4" AST35-190 AST35-280 AST35-290 AST35-320 AST35-390 AST35-490
\
D - B
i
an
,
,
A
Handhole
Head Location Side B SideB&D SideB&C SideB,C&D Round Pole Only Side A, B,C&D
Template #8 -
Top of Pole Drill Nomendlature # DM19AS DM28AS DM29AS DM39AS DM32AS DM49AS
1.750" for
aluminum poles
2.750" - f‘or
other poles 0.563"
type @ L
387 0.400"
" / 5
2650 (2 PLCS) SPA #8 2-7/8" 2-7/8" 3.5" 3.5" 35"
RPA #8 2-7/8" 2-7/8" 3.5" 3.5" 3" 3.5"
SPUMBA #5 2-7/8" 3" 4" 4" 4"
RPUMBA #5 2-7/8" 3.5" 5" 5" 35" 5"
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Photometric Diagrams To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting’s D-Series Area Size 0 homepage.

Isofootcandle plots for the DSX0 LED 40C 1000 40K. Distances are in units of mounting height (20').
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Lumen Ambient Temperature (LAT) Multipliers

Electrical Load

Use these factors to determine relative lumen output for average ambient
temperatures from 0-40°C (32-104°F). 120 208 240 277 347 480
P1 20 530 38 0.32 0.18 0.15 0.15 0.10 0.08
0°C 32°F 1.04 P2 20 700 49 041 | 023 | 020 | 019 | 014 | 011
5°C 41°F 1.04 P
10°C 50°F 103 . o 3 20 1050 n 0.60 0.37 0.32 0.27 0.21 0.15
- o orward Optics
15°C 50°F 1.02 (Non-Rotated) P4 20 1400 92 077 | 045 | 039 | 035 | 028 | 0.20
20°¢ il 101 P5 40 700 89 0.74 0.43 0.38 0.34 0.26 0.20
25°C 77°C 1.00 . . ! - - -
30°C 86°F 0.99 P6 40 1050 134 113 | 065 | 055 | 048 | 039 | 029
35°¢ 95°F 0.98 p7 40 1300 166 | 138 | 080 | 069 | 060 | 050 | 037
40°C 104°F 0.97
P10 30 530 53 045 | 026 | 023 | 0.21 016 | 0.12
Rotated Optics P11 30 700 72 0.60 0.35 0.30 0.27 0.20 0.16
(Requires L90
. d . orR90) P12 30 1050 104 088 | 050 | 044 | 039 | 031 | 023
PrOJecte LED Lumen Maintenance P13 30 1300 128 1.08 0.62 0.54 0.48 0.37 0.27
Data references the extrapolated performance projections for the platforms noted in a 25°C
ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and projected per
IESNA TM-21-11).
To calculate LLF, use the lumen maintenance factor that corresponds to the desired number of
operating hours below. For other lumen maintenance values, contact factory.
25,000 0.96
50,000 0.92
100,000 0.85
Option Dimmed Hi?Wth:A'EI Phototcell Dwell | Ramp-up | Ramp-down
P State triggered) Operation Time Time Time
PIR or PIRH 3353;3/;) WXL‘I:'?S:@ Enabled @ 5FC | 5min | 3 sec 5 min
*PIR1FCG3V or | 3V (37%) 10V (100%) . .
PIRHTFC3V Output Output Enabled @ 1FC | 5 min 3sec 5min
*for use with separate Dusk to Dawn or timer.
Controls Options
FAO Field adjustable output device installed Allows the lumiaire to be manually FAO device Cannot be used with other controls
inside the lumiaire; wired to the driver dimmed, effectively trimming the light options that need the 0-10V leads
dimming leads. output.
DS Drivers wired independantly for 50/50 The luminaire is wired to two separate Independently wired drivers Requires two seperately switched circuits.
luminaire operation circuits, allowing for 50/50 operation. Consider nLight AIR as a more cost
effective alternative.
PERS or PER7 Twist-lock photocell receptacle Compatible with standard twist-lock Twist-lock photocells such as DLL Elite or Pins 4 & 5 to dimming leads on driver,
photocells for dusk to dawn operation, advanced control nodes such as ROAM. Pins 6 &7 are capped inside luminaire
or advanced control nodes that provide
0-10V dimming signals.
PIR or PIRH Motion sensors with integral photocell. Luminaires dim when no occupancy is Acuity Controls SBOR Also available with PIRH1FC3V when the
PIR for 8-15" mounting; PIRH for 15-30" detected. sensor photocell is used for dusk-to-dawn
mounting operation.
NLTAIR2 PIRHN nLight AIR enabled luminaire for Motion and ambient light sensing with nLight Air rSDGR nLight AIR sensors can be programmed
motion sensing, photocell and wireless group response. Scheduled dimming with and commissioned from the ground using
communication. motion sensor over-ride when wirelessly the CIAIRity Pro app.
connected to the nLight Eclypse.
. . . . DSXO0-LED
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Performance Data

Lumen Output

Lumen values are from photometric tests performed in accordance with [IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances
allowed by Lighting Facts. Contact factory for performance data on any configurations not shown here.

Forward Optics

: 30K 40K 50K
LED Count | Drive | System (3000 K, 70 CRI) (4000 K, 70 CRI) (5000 K, 70 CRI)

Power
o aren | o Clumens 5 10 6 oW | tumens [ 5 T 0 T 6 Ttow [ tomens | 8 [ 0] 6

TS 4,369 1 0|1 15 4,706 1 0|1 124 4,766 1 0|1 125

125 4,364 1 0 1 115 4,701 1 0 1 124 4,761 1 0 1 125

M 4,387 1 0|1 15 4,726 1 01 124 4,785 1 01 126

135 4,248 1 0|1 112 4,577 1 01 120 4,634 1 01 122

T3M 4,376 1 0 1 115 4,74 1 0 1 124 4,774 1 0 1 126

T4M 4,281 1 01 13 4,612 1 02 121 4,670 1 02 123

TFIM 4373 1 0 1 115 4,71 1 0 2 124 4,771 1 0 2 126

A & o3l i T5VS 4,548 2,00 120 4,900 2,00 129 4,962 2,00 131
155 4,552 2,00 120 4,904 2,00 129 4,966 2,00 131

T5M 4,541 3,001 120 4,891 3.0 1 129 4,953 3.0 1 130

TSW 4,576 3,02 120 4,929 3,02 130 4,992 3,02 131

BLC 3,586 1 01 94 3,863 1 01 102 3912 1 01 103

LCCo 2,668 1 01 70 2,874 1 02 76 291 1 02 77

RCCO 2,668 1 01 70 2,874 1 02 76 291 1 02 77

T1S 5,570 1 0 1 114 6,001 1 0 1 122 6,077 2 0 2 124

125 5,564 1 02 114 5,994 1 02 122 6,070 2 102 124

M 5,593 1 0 1 114 6,025 1 0 1 123 6,102 1 0 1 125

T3S 5417 1 02 m 5,835 1 02 119 5,909 2 102 121

M 5,580 1 02 114 6,011 1 02 123 6,087 1 02 124

T4M 5,458 1 0 2 m 5,880 1 0 2 120 5,955 1 0 2 122

TFM 5,576 1 02 114 6,007 1 02 123 6,083 1 02 124

P2 2 700 oW T5VS 5,799 2 0 0 118 6,247 2 0 0 127 6,327 2 0 0 129
58 5,804 2 00 118 6,252 2,00 128 6,332 201 129

T5M 5,789 3 0 1 118 6,237 3 0 1 127 6,316 3 0 1 129

TSW 5,834 3,02 119 6,285 3 0|2 128 6,364 3 0|2 130

BLC 4,572 1 0 1 93 4,925 1 0 1 101 4,987 1 0 1 102

LCCo 3,402 1 0|2 69 3,665 1 0|2 75 3, 1 0|2 76

RCCO 3,402 1 0|2 69 3,665 1 0|2 75 3m 1 0|2 76

T1S 7,833 2 0 2 110 8,438 2 0 2 119 8,545 2 0 2 120

128 7,825 2 102 110 8,429 2 102 19 8,536 2 102 120

M 7,865 2102 m 8,473 2 102 119 8,580 2 102 121

138 7,617 2 02 107 8,205 2 02 116 8,309 2 02 17

T3M 7,846 2 102 m 8,452 2 102 19 8,559 2 102 121

T4M 7,675 2 0 2 108 8,269 2 0 2 116 8373 2 0 2 118

TFM 7,841 2 02 110 8,447 2 02 19 8,554 2 102 120

3 2 T T T5VS 8,155 3 0 0 115 8,785 3 0 0 124 8,896 3 0 0 125
55 8,162 3,001 15 8,792 3,001 124 8,904 3,001 125

T5M 8,141 3,02 115 8,770 3102 124 8,881 3102 125

TsW 8,204 3,02 116 8,838 4 102 124 8,950 4 102 126

BLC 6,429 1 02 91 6,926 1 02 98 7,013 1 02 99

LCCO 4,784 1 0 2 67 5,153 1 0 2 73 5218 1 0 2 73

RCCO 4,784 1 02 67 5,153 1 02 73 5218 1 02 73

T1S 9,791 2 02 106 10,547 2 02 115 10,681 202 116

128 9,780 2 02 106 10,536 2 102 15 10,669 2 02 116

M 9,831 2 02 107 10,590 2 02 15 10,724 2 02 17

T3S 9,521 2 0 2 103 10,256 2 0 2 m 10,386 2 0 2 113

T3M 9,807 2 02 107 10,565 2 02 15 10,698 2 02 116

T4M 9,5% 2 0 2 104 10,335 2 0 3 112 10,466 2 0 3 114

TFIM 9,801 2 02 107 10,558 2 02 15 10,692 2102 116

P 2 1400 o T5VS 10,193 3 0 1 m 10,981 3 0 1 119 11,120 3 0 1 121
T55 10,201 3 0 1 1m 10,990 3 0 1 119 11,129 3 0 1 121

T5M 10,176 4 0 2 m 10,962 4 0 2 119 11,101 4 0 2 121

T5W 10,254 4 0 3 m 11,047 4 0 3 120 11,186 4 0 3 122

BLC 8,036 1 0] 2 87 8,656 1 0] 2 94 8,766 1 0] 2 95

LCCo 5979 1 0 2 65 6,441 1 0 2 70 6,523 1 0 3 Al

5,979 1 0] 2 65 6,441 1 0] 2 70 6,523 1 03 n
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Performance Data

Lumen Output

Lumen values are from photometric tests performed in accordance with [IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances
allowed by Lighting Facts. Contact factory for performance data on any configurations not shown here.

Forward Optics

Power
Package

LED Count

Drive
Current

System
Watts

T1S

30K 40K 50K
(3000 K, 70 CRI) (4000K, 70 (RI) (5000 K, 70 (RI)

nmn

10 831 2 0 2 2 0 2 11 816 2 0 2 133

10,820 2 0 2 122 11,656 2 0 2 131 11,803 2 0 2 133

TZM 10,876 2 0 2 122 11,716 2 0 2 132 11,864 2 0 2 133

{EN 10,532 2 0 2 18 11,346 2 0 2 127 11,490 2 0 2 129

M 10,849 2 0 2 122 11,687 2 0 2 131 11,835 2 0 2 133

T4M 10,613 2 0 3 19 11,434 2 0 3 128 11,578 2 0 3 130

TFIM 10,842 2 0 2 122 11,680 2 0 2 131 11,828 2 0 2 133

P 40 700 W T5VS 11,276 3 0 1 127 12,148 3 0 1 136 12,302 3 0 1 138
58 11,286 3 0 1 127 12,158 3 0 1 137 12,312 3 0 1 138

M 11,257 4 0 2 126 12,127 4 0 2 136 12,280 4 0 2 138

TSW 11,344 4 0 3 127 12,221 4 0 3 137 12,375 4 0 3 139

BLC 8,890 1 0 2 100 9,576 1 0 2 108 9,698 1 0 2 109

LCco 6,615 1 0 3 74 7,126 1 0 3 80 7216 1 0 3 81

RCCO 6,615 1 0 3 74 7,126 1 0 3 80 7,216 1 0 3 81

TS 14,805 3 0 3 110 15,949 3 0 3 19 16,151 3 0 3 121

125 14,789 3 0 3 110 15,932 3 0 3 19 16,134 3 0 3 120

M 14,865 3 0 3 m 16,014 3 0 3 120 16,217 3 0 3 121

IEN 14,396 3 0 3 107 15,509 3 0 3 116 15,705 3 0 3 17

M 14,829 2 0 3 m 15,975 3 0 3 119 16,177 3 0 3 i

T4M 14,507 2 0 3 108 15,628 3 0 3 7 15,826 3 0 3 118

TFIM 14,820 2 0 3 m 15,965 3 0 3 19 16,167 3 0 3 1

Po “ 1050 134w T5VS 15,413 4 0 1 115 16,604 4 0 1 124 16,815 4 0 1 125
58 15,426 3 0 1 15 16,618 4 0 1 124 16,828 4 0 1 126

M 15,387 4 0 2 115 16,576 4 0 2 124 16,786 4 0 2 125

TSW 15,506 4 0 3 116 16,704 4 0 3 125 16,915 4 0 3 126

BLC 12,151 1 0 2 91 13,090 1 0 2 98 13,255 1 0 2 929

Lcco 9,0M 1 0 3 67 9,740 1 0 3 73 9,863 1 0 3 74

RCCO 9,01 1 0 3 67 9,740 1 0 3 73 9,863 1 0 3 74

TS 17,023 3 0 3 103 18,338 3 0 3 110 18,570 3 0 3 12

12§ 17,005 3 0 3 102 18,319 3 0 3 110 18,551 3 0 3 12

M 17,092 3 0 3 103 18,413 3 0 3 m 18,646 3 0 3 112

38 16,553 3 0 3 100 17,832 3 0 3 107 18,058 3 0 3 109

M 17,051 3 0 3 103 18,369 3 0 3 m 18,601 3 0 3 112

T4M 16,681 3 0 3 100 17,969 3 0 3 108 18,197 3 0 3 110

TFIM 17,040 3 0 3 103 18,357 3 0 4 m 18,590 3 0 4 112

o < BT el T5VS 17,723 4 0 1 107 19,092 4 0 1 115 19,334 4 0 1 116
158 17,737 4 0 2 107 19,108 4 0 2 15 19,349 4 0 2 17

M 17,692 4 0 2 107 19,059 4 0 2 15 19,301 4 0 2 116

TSW 17,829 5 0 3 107 19,207 5 0 3 116 19,450 5 0 3 17

BLC 13,971 2 0 2 84 15,051 2 0 2 91 15,241 2 0 2 2

LCCo 10,396 1 0 3 63 11,199 1 0 3 67 11,341 1 0 3 68

10,396 1 0 3 63 11,199 1 0 3 67 11,341 1 0 3 68
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Lumen Output

Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown, within the tolerances allowed by Lighting Facts.
Contact factory for performance data on any configurations not shown here.

Rotated Optics

Power
Package

LED Count

Drive
Current

Dist.
Type

30K 40K 50K
(3000 K, 70 CRI) (4000 K, 70 CRI) (5000 K, 70 CRI)

[ tomens {8 [ v [ 6 [ tPW ftumens| 8 [ v [ 6 [ 1PW [tumens{ B [ v [ G [ Low |
TS 6,727 2 0 2 127 7,241 3 0 3 137 7339 3 0 3 138
125 6,689 3 0 3 126 7,205 3 0 3 136 7,297 3 0 3 138
M 6,809 3 0 3 128 7,336 3 0 3 138 7,428 3 0 3 140
35 6,585 3 0 3 124 7,09 3 0 3 134 7,183 3 0 3 136
M 6,805 3 0 3 128 7331 3 0 3 138 7,424 3 0 3 140
T4M 6,677 3 0 3 126 7193 3 0 3 136 7,284 3 0 3 137
TFIM 6,850 3 0 3 129 7379 3 0 3 139 7472 3 0 3 4
P10 3 530 3w T5VS 6,898 3 0 0 130 7431 3 0 0 140 7,525 3 0 0 142
58 6,840 2 0 1 129 7,368 2 0 1 139 7,461 2 0 1 4
T5M 6,838 3 0 1 129 7,366 3 0 2 139 7,460 3 0 2 4
W 6,777 3 0 2 128 7,300 3 0 2 138 7393 3 0 2 139
BLC 5,626 2 0 2 106 6,060 2 0 2 114 6,137 2 0 2 116
Lcco 4,018 1 0 2 76 4328 1 0 2 82 4,383 1 0 2 83
RCCO 4,013 3 0 3 76 4323 3 0 3 8 4371 3 0 3 83
TS 8,594 3 0 3 19 9,258 3 0 3 129 9,376 3 0 3 130
12§ 8,545 3 0 3 19 9,205 3 0 3 128 9,322 3 0 3 129
M 8,699 3 0 3 2 9371 3 0 3 130 9,490 3 0 3 132
35 8,412 3 0 3 7 9,062 3 0 3 126 9,177 3 0 3 127
M 8,694 3 0 3 121 9,366 3 0 3 130 9,484 3 0 3 132
T4M 8,530 3 0 3 18 9,189 3 0 3 128 9,305 3 0 3 129
TFM 8,750 3 0 3 122 9,427 3 0 3 131 9,546 3 0 3 133
P 30 700 o T5VS 8,812 3 0 0 122 9,493 3 0 0 132 9,613 3 0 0 134
58 8,738 3 0 1 121 9,413 3 0 1 131 9,532 3 0 1 132
M 8,736 3 0 2 121 9,411 3 0 2 131 9,530 3 0 2 132
W 8,657 4 0 2 120 9,326 4 0 2 130 9,444 4 0 2 131
BLC 7,187 3 0 3 100 778 3 0 3 108 7,840 3 0 3 109
Lcco 5133 1 0 2 n 5,529 1 0 2 77 5,599 1 0 2 78
RCCO 5,126 3 0 3 Al 5,522 3 0 3 77 5,592 3 0 3 78
TS 12,149 3 0 3 17 13,088 3 0 3 126 13,253 3 0 3 127
125 12,079 4 0 4 116 13,012 4 0 4 125 13,177 4 0 4 127
M 12,297 3 0 3 118 13,247 3 0 3 127 13,415 3 0 3 129
138 11,891 4 0 4 114 12,810 4 0 4 123 12,972 4 0 4 125
M 12,290 3 0 3 118 13,239 4 0 4 127 13,407 4 0 4 129
TaM 12,058 4 0 4 116 12,990 4 0 4 125 13,154 4 0 4 126
TFTM 12,369 4 0 4 119 13,325 4 0 4 128 13,494 4 0 4 130
iz 0 L0 e T5VS 12,456 3 0 1 120 13,419 3 0 1 129 13,589 4 0 1 131
58 12,351 3 0 1 19 13,306 3 0 1 128 13,474 3 0 1 130
T5M 12,349 4 0 2 119 13,303 4 0 2 128 13,471 4 0 2 130
TsW 12,238 4 0 3 118 13,183 4 0 3 127 13,350 4 0 3 128
BLC 10,159 3 0 3 98 10,944 3 0 3 105 11,083 3 0 3 107
LCCo 7,256 1 0 3 70 7,816 1 0 3 75 7915 1 0 3 76
RCCO 7,246 3 0 3 70 7,806 4 0 4 75 7,905 4 0 4 76
TS 14,438 3 0 3 13 15,554 3 0 3 122 15,751 3 0 3 123
128 14,355 4 0 4 112 15,465 4 0 4 121 15,660 4 0 4 122
M 14,614 3 0 3 114 15,744 4 0 4 123 15,943 4 0 4 125
T3 14,132 4 0 4 110 15,224 4 0 4 19 15,417 4 0 4 120
M 14,606 4 0 4 114 15,735 4 0 4 123 15,934 4 0 4 124
TaM 14,330 4 0 4 12 15,438 4 0 4 121 15,633 4 0 4 122
TFIM 14,701 4 0 4 15 15,836 4 0 4 124 16,037 4 0 4 125
P13 0 1300 1280 T5VS 14,804 4 0 1 116 15,948 4 0 1 125 16,150 4 0 1 126
158 14,679 3 0 1 15 15,814 3 0 1 124 16,014 3 0 1 125
TsM 14,676 4 0 2 15 15,810 4 0 2 124 16,010 4 0 2 125
T5W 14,544 4 0 3 114 15,668 4 0 3 122 15,866 4 0 3 124
BLC 7919 3 0 3 62 8531 3 0 3 67 8639 3 0 3 67
LCCo 5145 1 0 2 40 5543 1 0 2 43 5613 1 0 2 44
5139 3 0 3 40 5536 3 0 3 43 5606 3 0 3 44
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<$A+ Capable Luminaire

This item is an A+ capable luminaire, which has been designed and tested to provide consistent color

appearance and system-level interoperability.

¢ All configurations of this luminaire meet the Acuity Brands’ specification for chromatic consistency

¢ This luminaire is A+ Certified when ordered with DTL® controls marked by a shaded background. DTL
DLL equipped luminaires meet the A+ specification for luminaire to photocontrol interoperability

¢ This luminaire is part of an A+ Certified solution for ROAM® or XPoint™ Wireless control networks,
providing out-of-the-box control compatibility with simple commissioning, when ordered with drivers

and control options marked by a shaded background'

To learn more about A+, visit www.acuitybrands.com/aplus.
1. See ordering tree for details.

2. A+ Certified Solutions for ROAM require the order of one ROAM node per luminaire.

Sold Separately: ;

FEATURES & SPECIFICATIONS

INTENDED USE

The sleek design of the D-Series Size 0 reflects the embedded high performance
LED technology. It is ideal for many commercial and municipal applications, such as
parking lots, plazas, campuses, and pedestrian areas.

CONSTRUCTION

Single-piece die-cast aluminum housing has integral heat sink fins to optimize
thermal management through conductive and convective cooling. Modular design
allows for ease of maintenance and future light engine upgrades. The LED driver is
mounted in direct contact with the casting to promote low operating temperature
and long life. Housing is completely sealed against moisture and environmental
contaminants (IP65). Low EPA (0.95 ft?) for optimized pole wind loading.

FINISH

Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset
powder coat finish that provides superior resistance to corrosion and weathering.
A tightly controlled multi-stage process ensures a minimum 3 mils thickness for

a finish that can withstand extreme climate changes without cracking or peeling.
Available in both textured and non-textured finishes.

OPTICS

Precision-molded proprietary acrylic lenses are engineered for superior area
lighting distribution, uniformity, and pole spacing. Light engines are available
in 3000 K, 4000 K or 5000 K (70 CRI) configurations. The D-Series Size 0 has zero
uplight and qualifies as a Nighttime Friendly™ product, meaning it is consistent
with the LEED® and Green Globes™ criteria for eliminating wasteful uplight.

ELECTRICAL

Light engine(s) configurations consist of high-efficacy LEDs mounted to metal-
core circuit boards to maximize heat dissipation and promote long life (up to
L.85/100,000 hours at 25°C). Class 1 electronic drivers are designed to have a
power factor >90%, THD <20%, and an expected life of 100,000 hours with <1%
failure rate. Easily serviceable 10kV surge protection device meets a minimum
Category C Low operation (per ANSI/IEEE C62.41.2).

STANDARD CONTROLS

The DSX0 LED area luminaire has a number of control options. Dusk to dawn
controls can be utilized via optional NEMA twist-lock photocell receptacles.
Integrated motion sensors with on-board photocells feature field-adjustable
programing and are suitable for mounting heights up to 30 feet.

' LITHONIA
LIGHTING

nLIGHT AIR CONTROLS

The DSXO LED area luminaire is also available with nLight® AIR for the
ultimate in wireless control. This powerful controls platform provides
out-of-the-box basic motion sensing and photocontrol functionality and

is suitable for mounting heights up to 40 feet. Once commissioned using

a smartphone and the easy-to-use CLAIRITY app, nLight AIR equipped
luminaries can be grouped, resulting in motion sensor and photocell group
response without the need for additional equipment. Scheduled dimming
with motion sensor over-ride can be achieved when used with the nLight
Eclypse. Additional information about nLight Air can be found

INSTALLATION

Included mounting block and integral arm facilitate quick and easy
installation. Stainless steel bolts fasten the mounting block securely to poles
and walls, enabling the D-Series Size 0 to withstand up to a 3.0 G vibration
load rating per ANSI C136.31. The D-Series Size 0 utilizes the AERIS™ series
pole drilling pattern (template #8). Optional terminal block and NEMA
photocontrol receptacle are also available.

LISTINGS

UL Listed for wet locations. Light engines are IP66 rated; luminaire is IP65
rated. Rated for -40°C minimum ambient. U.S. Patent No. D672,492 S.
International patent pending.

DesignLights Consortium® (DLC) Premium qualified product and DLC

qualified product. Not all versions of this product may be DLC Premium

qualified or DLC qualified. Please check the DLC Qualified Products List at
to confirm which versions are qualified.

International Dark-Sky Association (IDA) Fixture Seal of Approval (FSA) is
available for all products on this page utilizing 3000K color temperature only.

WARRANTY
5-year limited warranty. Complete warranty terms located at:

Note: Actual performance may differ as a result of end-user environment
and application.

All values are design or typical values, measured under laboratory
conditions at 25 °C.

Specifications subject to change without notice.
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Specifications
Luminaire
Height: 8-1/2"
(21.59 cm)
Width: 17"
(43.18 cm)
. 10-3/16"
Depth: (25.9 cm)
s shie 20 lbs
Weight: o1 ke

WST LED

Architectural Wall Sconce

NIGHTTIME

FRIENDLY

L

I B

Optional Back Box (PBBW)

Height:
Width:

Depth:

8.49"
(21.56 cm)

17.01"
(43.21 cm)

1.70"
(4.32 cm)

FOR 3/4" NPT
SIDE-ENTRY

T

=il
W

|

i
|

—

FOR 1/4"
MOUNTING
BOLTS

Optional Back Box (BBW)

Height:
Width:

Depth:

4"
(10.2 cm)

5-1/2"
(14.0 cm)

1-1/2"
(3.8cm)

/4

H

LITHONIA
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For 3/4" NPT_D
side-entry
conduit
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Notes

Type

<€A+ Capable Luminaire

This item is an A+ capable luminaire, which has been
designed and tested to provide consistent color
appearance and system-level interoperability.

¢ All configurations of this luminaire meet the Acuity
Brands' specification for chromatic consistency

¢ This luminaire is A+ Certified when ordered with
DTL® controls marked by a shaded background. DTL
DLL equipped luminaires meet the A+ specification
for luminaire to photocontrol interoperability

e This luminaire is part of an A+ Certified solution
for ROAM® or XPoint™ Wireless control networks,
providing out-of-the-box control compatibility
with simple commissioning, when ordered with
drivers and control options marked by a shaded
background'

To learn more about A+,
visit www.acuitybrands.com/aplus.

See ordering tree for details.

A+ Certified Solutions for ROAM require the order of
one ROAM node per luminaire. Sold Separately: Link
to Roam; Link to DTL DLL

WST-LED
Rev. 03/07/19
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/\‘ A+ Capable options indicated

4pasY

by this color background.

EXAMPLE: WST LED P1 40K VF MVOLT DDBTXD

WST LED
WSTLED P1 1,500 Lumen package 27K 2700K VF  Visual comfort forward throw mvoLr 277 Shipped included
P2 3,000 Lumen package 30K 3000K VW Visual comfort wide 1202 3472 (blank)  Surface mounting bracket
P3 6,000 Lumen package 40K 4000K 208? 4802 Shipped separately
50K 5000K 240° BBW Surface-mounted back box*
PBBW  Premium surface-mounted back box**
NLTAIR2PIR  nLIGHT AIR Wireless enabled motion/ambient sensor for 8'-15' mounting heights > E7WC Emergency battery backup, Non CEC compliant DDBXD Dark bronze
NLTAIR2 PIRH  nLIGHT AIR Wireless enabled motion/ambient sensor for 15-30' mounting heights (cold, 7w)™" DBLXD  Black
PE Photoelectric cell, button type ETWHR  Remote emergency battery backup, Non CEC DNAXD  Natural aluminum
) . compliant (remote 7W)"®2 )
PER NEMA twist-lock receptacle only (controls ordered separate) EOWH G batt  18W constant (K DWHXD  White
PER5 Five-wire receptacle only (controls ordered separate) ® Cgﬂnf;g“?;% attery pac constant power, DSSXD Sandstone
—Wil 8
PER7 Seven-wire receptacle only (controls ordered separate) E2OWC  Emergency battery pack -20°C 18W constant power, DDBTXD  Textured dark bronze
PIR Maotion/Ambient Light Sensor, 8-15" mounting height’® CEC compliant™®'! DBLBXD  Textured black
PIRTFG3V Motion/ambient sensor, 8-15" mounting height, ambient sensor enabled at 1fc*® E23WHR  Remote emergency battery backup, Non CEC DNATXD  Textured natural aluminum
PIRH 180° motion/ambient light sensor, 15-30' mounting height** compliant (remote 20W)** DWHGXD  Textured white
PIRHIFG3V  Motion/ambient sensor, 15-30" mounting height, ambient sensor enabled at 1fc>® LCE Leftside conduit entry' DSSTXD  Textured sandstone
SF Single fuse (120, 277, 347V)? RCE Right side conduit entry"
DF Double fuse (208, 240, 480V)?
DS Dual switching? Shipped separately
E7WH Emergency battery backup, Non CEC compliant (7W)"° RBPW  Retrofit back plate’
VG Vandal guard®
WG Wire quard™
Accessories NOTES 8 Photocell ordered and shipped as a separate line item from Acuity
1 MVOLT driver operates on any line voltage from 120-277V (50/60 Brands Controls. Shorting Cap included.
Ordered and shipped separately. Hz). 9 Not available with Emergency options, PE or PER options.
WSTVCPBBW DDBXD U Premium Surface - mounted back box 2 Single fuse (SF) requires 120V, 277V or 347V. Double fuse (DF) 10 Not available with 347/480V.
requires 208V, 240V or 480V. 11 Battery pack rated for -20° to 40°C.
WSBBW DDBTX U Surface - mounted back box 3 Also available as a separate accessory; see accessories information. 12 Comes with PBBW.
RBPW DDBXD U Retrofit back plate 4 Top conduit entry standard. 13 Warranty period is 3-years.
5 Not available with VG or WG. See PER Table. 14 Not available with BBW.
6 Reference Motion Sensor table. 15 Must order with fixture; not an accessory.
7 Need to specify 120, 208, 240 or 277 voltage.

Emergency Battery Operation

The emergency battery backup is integral to the luminaire — no external housing required! This design provides reliable emergency operation while maintaining the aesthetics of the product.

All emergency backup configurations include an independent secondary driver with an integral relay to immediately detect AC power loss, meeting interpretations of

The emergency battery will power the luminaire for a minimum duration of 90 minutes (maximum duration of three hours) from the time supply power is lost, per

and

provided luminaires are mounted at an appropriate height and illuminate an open space with no major obstructions.

The examples below show illuminance of 1 fc average and 0.1 fc minimum of the P1 power package and VF distribution product in emergency mode.

8'MH

10' x 10' Gridlines
8' and 12' Mounting Height

12' MH 8'MH

12' MH

LITHONI/IA
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Performance Data
Lumen Ambient Temperature (LAT) Multipliers Electrical Load
Use these factors to determine relative lumen output for average ambient temperatures Current (A)
from 0-40°C (32-104°F). o 5
S 120 208 240 277 347 480
m Lumen Multiplier

0°C 32°F 1.03 m 0.1 0.06 0.05 0.04 - -
o o P1
10°C 50°F 1.02 1 o om
20°C 68°F 1.01
25°C 77°F 1.00 P1DS 14 0.12 0.07 0.06 0.06 - -
30°C 86°F 0.9 25 021 03 om0l -
40°C 104°F 0.98 P2
30 — 009 006
. . P2DS 25 0.21 0.13 on 0.1 -
Projected LED Lumen Maintenance
Values calculated according to [ESNA TM-21-11 methodology and valid up to 40°C. P3 50 042 024 01 019 -
56 —~ 016 o0m
Operating Hours 0 25,000 50,000 100,000 P3DS 52 043 026 0.3 021 .

Lumen Maintenance
Bt 1.0 >0.95 >0.92 >0.87

: High Level Photocell

*PIR or PIRH 3V (37%) Output 10V (100%) Output | Enabled @ 5FC 3sec 5min 5min

PIRTFC3V or PIRH1FG3V 3V (37%) Output 10V (100%) Output | Enabled @ 1FC 3 sec 5min 5min

*for use with centrilize Dusk to Dawn

PER Table

PER5 (5 wire) PER7 (7 wire)
Wire 4/Wire5 - Wire 4/Wire5 Wire 6/Wire7

Wired to dimming leads on
driver

Control

Photocontrol Only (On/0ff) Wired to dimming leads on driver Wires Capped inside fixture

Wired to dimming leads on

Wired to dimming leads on driver driver

Wires Capped inside fixture

Wired to dimming leads on

ROAM with Motion driver

Wired to dimming leads on driver Wires Capped inside fixture

Wired to dimming leads on

Wired to dimming leads on driver driver

Wires Capped inside fixture

Futureproof*

Wired to dimming leads on
driver

Futureproof* with Motion Wires Capped inside fixture

- Recommended
- Will not work

Alternate

Wired to dimming leads on driver

*Futureproof means: Ability to change controls in the future.

Lumen Output
Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative
of the configurations shown, within the tolerances allowed by Lighting Facts.

S || 27K 30K 40K 50K
Performance | e | Dist. (2700K, 70 CRI) (3000K, 70 CRI) (4000K, 70 CRI) (5000K, 70 CRI)
Package Type
ol 5% el 7= I A = A R s A

P W VF 1,4% 0 0 0 125 1,529 0 0 0 127 1,639 0 0 0 137 1,639 0 0 0 137

VW 1513 0 0 0 126 1,548 0 0 0 129 1,659 0 0 0 138 1,660 0 0 0 138

” 5w VF 3,163 1 0 1 127 3,237 1 0 1 129 3,469 1 0 1 139 3,468 1 0 1 139

VW 3,201 1 0 0 128 3,276 1 0 0 131 3,512 1 0 0 140 3,512 1 0 0 140

. Sow VF 6,025 1 0 1 121 6,165 1 0 1 123 6,609 1 0 1 132 6,607 1 0 1 132

VW 6,098 1 0 1 122 6,240 1 0 1 125 6,689 1 0 1 134 6,691 1 0 1 134
LITHONIA One Lithonia Way ¢ Conyers, Georgia 30012 ¢ Phone: 800.279.8041 & v lithonia.com WST-LED
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To see complete photometric reports or download .ies files for this product, visit Lithonia Lighting's

Isofootcandle plots for the WST LED P3 40K VF and VW. Distances are in units of mounting height (10).

Distribution overlay comparison to 175W metal halide.
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FEATURES & SPECIFICATIONS
INTENDED USE ELECTRICAL

The classic architectural shape of the WST LED was designed for applications such as hospitals,
schools, malls, restaurants, and commercial buildings. The long life LEDs and driver make this
luminaire nearly maintenance-free.

CONSTRUCTION

The single-piece die-cast aluminum housing integrates secondary heat sinks to optimize thermal
transfer from the internal light engine heat sinks and promote long life. The driver is mounted in
direct contact with the casting for a low operating temperature and long life. The die-cast door
frame is fully gasketed with a one-piece solid silicone gasket to keep out moisture and dust,
providing an IP65 rating for the luminaire.

FINISH

Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset powder coat finish
that provides superior resistance to corrosion and weathering. A tightly controlled multi-stage
process ensures a minimum 3 mils thickness for a finish that can withstand extreme climate
changes without cracking or peeling. Standard Super Durable colors include dark bronze, black,
natural aluminum, sandstone and white. Available in textured and non-textured finishes.

OPTICS

Well crafted reflector optics allow the light engine to be recessed within the luminaire, providing
visual comfort, superior distribution, uniformity, and spacing in wall-mount applications. The WST
LED has zero uplight and qualifies as a Nighttime Friendly™ product, meaning it is consistent with
the LEED® and Green Globes™ criteria for eliminating wasteful uplight.

LITHONIA
LIGHTING.
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Light engine(s) consist of 98 high-efficacy LEDs mounted to a metal core circuit board and
integral aluminum heat sinks to maximize heat dissipation and promote long life (100,000
hrs at 40°C, L87). Class 2 electronic driver has a power factor >90%, THD <20%. Easily-
serviceable surge protection device meets a minimum Category B (per ANSI/IEEE C62.41.2).

INSTALLATION
A universal mounting plate with integral mounting support arms allows the fixture to hinge
down for easy access while making wiring connections.

LISTINGS
CSA certified to U.S. and Canadian standards. Luminaire is IP65 rated. PIR and back box
options are rated for wet location. Rated for -30°C to 40°C ambient.

DesignLights Consortium® (DLC) Premium qualified product. Not all versions of this
product may be DLC Premium qualified. Please check the DLC Qualified Products List
at to confirm which versions are qualified.

WARRANTY
S-year limited warranty. Complete warranty terms located at:

Note: Actual performance may differ as a result of end-user environment and application.
All values are design or typical values, measured under laboratory conditions at 25 °C.
Specifications subject to change without notice.

WST-LED
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ALTUS

Civil
Site Planning

133 Court Street
Portsmouth, NH

Emgror.lmen.t al 03801-4413
ENGINEERING, INC. HRIAESINE
145 Lang Road
Portsmouth, NH
Bond Estimate - Site Work
DATE: 20-May-19
PROJECT: 4787
ITEM UNIT TOTAL
DESCRIPTION QUANTITY UNIT PRICE CcOST
DEMOLITION - BLDG AND FOUNDATION NIC
SITEWORK DEMOLITION
CLEARING AND GRUBBING 1.7 AC $2,500.00 $4,250.00
SITE FEATURES (ALLOWANCE) 1 LS $3,000.00 $3,000.00
UTILITIES (ALLOWANCE) 1 LS $10,000.00 $10,000.00
PAVEMENT RECLAMATION/CONCRETE REMOVAL 300 sY $1.50 $450.00
WATER SUPPLY
2" DOMESTIC WATER SERVICE 400 LF $55.00 $22,000
2" SHUT OFF 2 EA $500.00 $1,000
6" DI CL 52 FIRE SERVICE 400 LF $75.00 $30,000
6" GATE VALVE 2 EA $800.00 $1,600
8 X 10 LIVE TAP 7 EA $3,000.00 $6,000
TESTING AND CHLORINATION 1 LS $3,500.00 $3,500
SEWER SERVICE
SANITARY PUMP STATION 1 LS $35,000.00 $35,000
6"SDR35 277 LF $40.00 $11,080
8" SDR 35 150 LF $50.00 $7,500
SEWER MANHOLES 3 EA $2,500.00 $7,500
3" SANITARY FORCE MAIN 625 LF $45.00 $28,125
GAS SERVICE TRENCHING AND BACKFILL 325 LF $15.00 $4,875
ELECTRIC/PHONE/CABLE SERVICES
SCH 40 CONDUIT (x4 PER TRENCH) 475 LF $30.00 $14,250
TRANSFORMER PADS 1 EA $2,000.00 $2,000
CURBING
VERTICAL GRANITE CURBING 320 LF $30.00 $9,600
BITUMINOUS CURB 125 LF $8.00 $1,000
STORM DRAINAGE SYSTEM
CATCH BASIN/RAIN GARDEN OUTLET STRUCTURES 2 EA $2,000.00 $4,000
YARD DRAINS 7 EA $1,800.00 $12,600
DRAIN MANHOLE 1 EA $2,000.00 $2,000
6" UNDERDRAIN/ YARD DRAIN CULVERTS 840 LF $15.00 $12,600
8" ROOF GUTTER COLLECTION DRAIN PIPE 0 LF $22.00 $0
12" DRAIN PIPE 150 LF $32.00 $4,800
15" DRAINPIPE 250 LF $36.00 $9,000
RAIN GARDEN 1,400 % $32.00 $44,800
OVER FLOW WEIR 2 EA $800.00 $1,600
SEDIMENT FOREBAY/RIPRAP 1 EA $1,000.00 $1,000

Tel: (603) 433-2335 E-mail: Altus@altus-eng.com



SEDIMENT AND EROSION CONTROL

TEMPORARY EROSION CONTROL/SWPPP 1 LS $15,000.00 $15,000
AGGREGATE BASE COURSES (FOR PAVEMENT)
12" GRAVEL (NHDOT 304.2) 570 CY $18.00 $10,260
6" CRUSHED GRAVEL (NHDOT 304.3) 285 CY $22.00 $6,270
CUTS 5,000 CY $8.00 $40,000
FILLS 1,000 CY $8.00 $8,000
HOT BITUMINOUS PAVEMENT
2.5" BASE COURSE 220 TONS $90.00 $19,800
1.5" WEARING COURSE 130 TONS $90.00 $11,700
PERMEABLE PAVERS
PERMEABLE PAVERS (INCLUDING SUBBASE) 700 Sy $40.00 $28,000
MISC.
BIKE RACKS 4 EA $350.00 $1,400
STONE DRIP EDGE 1 LS $1,000.00 $1,000
SIDEWALKS
2" BITUMINOUS SIDEWALKS INCLUDING SUBGRADE MATERIALS 70 SY $22.50 $1,575
STRIPING AND SIGNAGE
STRIPING 1 LS $800.00 $800
TRAFFIC SIGNAGE 1 LS $300.00 $300
LANDSCAPING
LANDSCAPING (ALLOWANCE) 1 LS $15,000.00 $15,000
LOAM AND SEED - TURF ESTABLISHMENT 1.0 AC $8,000.00 $8,000
LIGHTING
POLES, POLE BASES AND FIXTURES 3 EA $5,000.00 $15,000
CONCRETE FLATWORK
DUMPSTER PAD 3 EA $2,000.00 $2,000
CONCRETE WALKS 350 SY $30.00 $10,500
BOLLARDS 6" CONCRETE-FILLED STEEL BOLLARD 2 EA $150.00 $300
DUMPSTER ENCLOSURE
ENCLOSURE FENCING AND GATE 1 EA $2,500.00 $2,500
SUBTOTAL $492,535
[ TOTAL:  $492,535 |
EXCLUSIONS:

ITEMS EXCLUDED FROM THIS ESTIMATE INCLUDE, BUT ARE NOT LIMITED TO, THOSE ITEMS SPECIFIED ABOVE
AS BEING NOT INCLUDED IN THIS ESTIMATE AND THE FOLLOWING:
INSPECTION FEES, MONUMENTATION, HVAC PADS, TEMPORARY FENCING AND BARRICADES, TRAFFIC CONTROL,

MATERIALS AND COMPACTION TESTING, BUILDING FOUNDATION, BUILDING FOUNDATION EXCAVATION, BUILDING
MOUNTED EXTERIOR LIGHTING, BUILDINGS

TEMPORARY STABILIZATION, STAGING, MOBILIZATION, TEMPORARY CONSTRUCTION FACILITIES, CONSTRUCTION
MANAGEMENT, SWPPP REQUIREMENTS, UNFORESEEN CONDITIONS, PRICE ESCALATION, ETC.

THIS ESTIMATE IS FOR BONDING PURPOSES ONLY AND SHALL NOT BE USED FOR
CONSTRUCTION, CONSTRUCTION BIDDING, CONTRACTING OR SUBCONTRACTING.
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PARKING DEMAND ANALYSIS

(For Conditional Use Permit Application)
June 24, 2019

Assessor’s Map 287, Lot 01
145 Lang Road, Portsmouth, NH
Altus Project #P4787

Forest Properties Management, owners of the Arbor View Apartment Complex at 145 Lang
Road, in Portsmouth, NH (Tax Map 287, Lot 01) is proposing to construct two new apartment
buildings on the site. The current site has five existing apartment buildings, and a maintenance
building with an additional apartment for a total of 145 existing units.

Two variances to allow the construction of the two new apartment buildings were granted on
November 20, 2018. A variance from Section 10.521 to allow a lot area per dwelling unit of
+8,321 s.f. where 10,000 s.f. is required and a variance from Section 10.522 to allow building
lengths of 225 feet and 170 feet for a multi-family dwelling where 160 feet is the maximum
allowed.

The existing apartment complex was constructed in the 1980’s prior to the City’s current parking
requirements. There are currently 329 existing parking stalls on the site that service the 145 units.
Using the current 1 stall per 5 unit requirement for visitor parking, there are currently 29 visitor
stalls and 300 residents parking stalls, an average of 2.07 stalls per unit. There is not a recorded
plan of the approved site plan form the 1980’s, but there is a 2007 survey plan on record with the
City. This plan shows some of the existing stalls as winter snow storage areas and they are not
included in the parking totals. For this Parking Demand Analysis all existing striped parking
stalls are included in the total number of stalls on-site.

The current Zoning regulations (Section 10.1110) allow for 1.3 parking stalls per unit for multi-
family buildings and 1 visitor stall per 5 units. The minimum required number of stalls for the
new 186-unit lot would be 280 stalls based on current zoning regulations, with an allowable 20%
increase for a maximum of 336 parking spaces.

Based on these calculations, the proposed 42 unit buildings (41 new units) would only be
allowed to construct 7 new parking spaces on site, as there are currently 329 existing spaces.
This project is proposing to construct a total of 38 new parking spaces (29 resident spaces and 9
visitor spaces). This is 0.7 new stalls per unit for the new 41 units. The following Parking Table
illustrates the existing and proposed parking numbers for the site.



4787 Parking Demand
June 24, 2019
Page 2

Table 1. Parking Table

Existing Conditions

Number of Units 145
Parking Spaces
2.07 spaces per unit 300 spaces
Visitor Spaces (1 per 5 units) 29 spaces
Total Parking Spaces on Site 329 spaces

Proposed Conditions (allowed per current zoning regulations)

Number of Units 186
Parking Spaces
1.3 spaces per unit 242 spaces
Visitor Spaces (1 per 5 units) 38 spaces
Min Parking Spaces Required 280 spaces
Max Parking Spaces Allowed (+20%) 336 spaces

Proposed Conditions (Proposed per CUP)

Proposed New Buildings 186
Parking Spaces
1.77 resident stalls per unit 329 spaces
Visitor Spaces (1 per 5 units) 38 spaces
Total Proposed Parking Spaces 367 spaces

(Average of 1.77 spaces per unit plus 1 visitor stall per 5 units)

Under current zoning regulations for on-site parking, when an existing site is expanded the entire
site has to be meet the current parking zoning regulations. As noted, above this this would only
allow construction of 7 new on-site parking stalls for the new 41 units on site. As shown in the
attached photos taken on Monday June 17, 2019, at approximately 6:50 pm, the parking lot is
currently being utilized close to capacity.



4787 Parking Demand
June 24, 2019
Page 3

Per Section 10.1112.142 of the Zoning Ordinance, “An application for a conditional use permit
under this section shall identify permanent evidence-based measures to reduce parking demand,
including but not limited to provision of rideshare/microtransit services or bikeshare station(s)
servicing the property, proximity to public transit, car/van-pool incentives, alternative transit
subsidies, provisions for teleworking, and shared parking on a separate lot subject to the
requirements of 10.1112.62.”

o There is a bus transit stop on Lafayette Road, which approximately a 0.4 mile walk from
the development site.

e The proposed development will install bike racks for bicycle usage.
o There are not any restrictions on the property that restrict teleworking.

All of the existing 145 units on site are two bedroom units, as well as the proposed new units.
Many of the units are rented by couples and small families that have two adults in the household
and require two vehicles. This is the primary demographic that is attracted to these moderately
prices rental units located far from the City center. The tenants are currently allowed two
vehicles for each unit and it would be a hardship to the owner if they had to limit the number of
vehicles per unit. This area of town is also one of the few areas that provides reasonable rental
rates, partially because it is located far from the downtown and many of the job opportunities and
services. We understand the 1.3 parking stalls per unit in the downtown environment with job
opportunities, shopping, and services within walking distance, but this location does not provide
those opportunities.

We feel that the current proposal to add 38 additional parking spaces for the proposed 41 new
units on site and reduce the average parking stall per unit from 2.07 down to 1.77 is a reasonable
request. The current stalls are being used close to capacity and taking parking away from the
existing tenants would be a hardship on the development.

ALT[;S ENGINEERING, INC.

Cory Belden, PE

Attachments: ~ Conditional Use Parking plan, by Altus Engineering dated May 20, 2019
Site Pictures (taken June 17, 2019 - 6:50 pm)

Ecopy: Anderson Libert, Forest Properties

wde/4787-Parking Demand2.doc
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PARKING CALCULATIONS

ZONING DISTRICT GA/MH

LOT 287-01
REQUIRED EXISTING

LOT AREA 5.0 Acres 35.53 Acres

LOT AREA PER DWELLING (DENSITY) 10,000 SF 10,673 SF
154

NUMBER OF UNITS 145
(ALLOWED)

1.3 STALLS PER UNIT
VISITOR PARKING (1 STALL PER 5 UNITS)
MINIMUM STALLS ALLOWED

MAXIMUM ALLOWABLE STALLS (120% MIN)

EXISTING RESIDENTIAL PARKING STALLS

0.7 STALLS PER 42 NEW UNITS

VISITOR PARKING (1 STALL PER 5 UNITS)
PROVIDED

wuuwn

(AVE 1.77 STALLS PER UNIT + 1 VISITOR STALL PER

PROPOSED
35.53 Acres
8,321+ SF
186*

2.07 STALLS PER UNIT = 300 STALLS
VISITOR PARKING (1 STALL PER 5 UNITS) = 29 STALLS
TOTAL EXISTING STALLS = 329 STALLS

PER ZONING REGULATION 10.1110 FOR MULTI-FAMILY BUILDINGS:

242 STAALS
38 STALLS
280 STALLS

336 STALLS

300 STALLS
29 STALLS
38 STALLS

367 STALLS

5 UNITS)
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Sewer Pump Station
Design Information

ARBOR VIEW APARTMENTS
RESIDENTIAL EXPANSION

145 Lang Road
Portsmouth, NH
Assessor’s Parcel 287-01

May 2019

Prepared By:

ALTUS ENGINEERING, INC.
133 Court Street
Portsmouth, NH 03801
Phone: (603) 433-2335






Arbor View Apartments (42 Units)
42 apartment units

28 2-bedroom units & 14 3-bedroom units

Design flow based on Metcalf and Eddy/AECOM Wastewater Engineering, Sth Edition (2014)

Table 3-3 page 190

Apartment 38 gpd per person typical

Assume 2.5 occupants per 2-bdr unit and 3.5 occupants per 3 bdrm unit

Average = 2.83 occopants per unit for 42 units

Design flow: =2.83 people x 38 gpd/person *42 units

peaking factor 6

peak flow (NHDES for design flows under 100,000 gpd)

Design peak hourly flow (NHDES)

PUMP STATION SIZING

Expected flow expected to spreadh over 16 hours

Peak flow 3.0 x Design flow

Design peak hourly flow (16 hours)
Design Peak (16 hours)

Design flow (16 hours)

New 3-inch diameter force main
miniumum flow velocity 2.0 FPS

8-foot diameter pump station

invert in at SMH
force main length
minor losses

design 1 dose per hour - peak design flow

invert in
emergency storage
emergency storage

lag pump on

high water alarm
lead pump on
pump off

bottom of chamber
Draw down

Static head

4,517 GPD

27,100 GPD

1129.17 GPH

13,550 GPD
847 GPH
14.1 GPM
3.1 GPM

376 gallons/vertical ft

53
600 ft
30 ft equivalent

752 gallons +/- no in-coming flow

42
6.5 ft
2444 gallons

39.25
39.00
38.75
36.50
35.50

2.25

16.50
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BARNES g

WWW.Cranepumps.com 0.5, 0.75, 1HP, 1750RPM, 60Hz

172", 2" & 3" Discharge

TOTAL HEAD inches
METERS | FEET fpm)
STANDARD IMPELLER SIZES
Pump HP Impeller Dia.
14 0.50 5.25 (133)
0.75 5.62 (143)
1.00 6.00 (152)
40 Service Factor: 1.85
12 T~
[ 6.00 (152)
| b 4
4
10 T~
1
30 hgt5.62 (143)1—
|
8 =
5/25 (133) y 4
T ]
—5.00 (127)
11
6+ 20111
4.50 (114)
[TNRT
4.00 (102)
4 g
|
10
2 P
: V104871
U.S. GALLONS 24 50 4y 100 150 200 250 300
PER MINUTE
—
LITERS
10
PER SECOND 2 4 6 8 12 14 16 18
Testing is performed with water, specific gravity 1.0 @ 68° F @ (20°C), other fluids may vary performance
SECTION 1B
CRANE | PUMPS & SYSTEMS Bl 12
®

DATE 6/04

A Crane Co. Company ~ USA: (937) 778-8947 - Canada: (905) 457-6223 - International: (937) 615-3598



7 Sprral ot BABRNES
2" Spherical Solids Handling

High Temperature - Manual & Automatic WWW.Cranepumps.com

172", 2" & 3" Discharge

DISCHARGE .........cccccvvernmninrianne 2" NPT, Female, Vertical, Bolt-on Flange
LIQUID TEMPERATURE. ............ 200°F (98°C) Continuous
/0] U 1 1 S ———— Cast Iron ASTM A-48, Class 30
MOTOR HOUSING ...........ccocnueeee Cast Iron ASTM A-48, Class 30
SEAL PLATE ...cicosuinsimsassinsinsics Cast Iron ASTM A-48, Class 30
IMPELLER: Design .....ccccceessanne 2 Vane, open, with pump out vanes on
back side. Dynamically balanced, ISO G6.3
Material .....ccceeueenee Cast Iron ASTM A-48, Class 30
SHAFT icnssemninmiisisios 416 Stainless Steel
SQUARE RINGS..........cccvceerurnene Buna-N
HARDWARE ..........ccoovvericrininens 300 Series Stainless Steel
PAINT ...conmsessmmsmsssssnsansssesssssessnses Air Dry Enamel
SEAL: Design ..cooeriesnnianas Single Mechanical
Material ........ccouernne Carbon/Ceramic/Buna-N
Hardware -300 Series Stainless
CORD ENTRY .....cceeireernnninenns 15 ft. (5m) Cord with plug on 120 &

240 Volt, Quick connect custom molded
for sealing and strain relief

1750 RPM (Nominal)

Single Row, Ball, Oil lubricated

Radial

Single Row, Ball, Oil lubricated

Radial & Thrust

NEMA L -Single Phase Torque Curve
Oil Filled, Squirrel Cage Induction

series= SE (SE51HT & SE52HT) —— PHA/g;U/ation ............... IC|aISZF R S——
.......................... ncluaes Overioa rotection in ivotor
.5 HP, 1750RPM, 60Hz LEVEL CONTROL ....oovvrrrrerrre "A" - Wide Angle, PVC, Mechanical,

15 ft (5m) cord with Piggy-Back Plug, N/O

"AU"- Wide Angle, Polypropylene,

Mechanical, N/O Integral to pump.

ON and OFF Points are adjustable
OPTIONAL EQUIPMENT............ Seal Material, Impeller Trims, Additional

W cord, *Inlet Strainer

(* 3/4" Spherical solids handling with optional inlet strainer.)

Sample Specifications: Section 1 Page 6.

DESCRIPTION:

SUBMERSIBLE NON-CLOG SEWAGE PUMP
DESIGNED FOR HIGH TEMPERATURE RAW
SEWAGE APPLICATIONS

SECTION 7% CRANE | PUMPS & SYSTEMS

DATE 6/04

A Crane Co. Company  USA: (937) 778-8947 + Canada: (905) 457-6223 < International: (937) 615-3598



geSZE\:r?:algoﬁ;sl-Handling BAR N ES®

Manual & Automatic WWW.Cranepumps.com

172", 2" & 3" Discharge

SE51, SE52, SE-L SE51A, SE52A SE51AU, SE52AU
’ inches
! X 1263 (mm)
1‘;613.) 625 1.50 ' @ B2 o5 1.50
(se) | (38 (59 | [(38)
} f
488 488
(124) ; (124)
- ™ | o75 |
(248)

i
ﬁ _ [':] _ P

I 6.66
(169)
I
MODELNO |PARTNO| HP | voLT/PH | Hz | RPM | NEMA | FuLL | LockED | corp | corp CORD
(Nom) | START| LOAD | ROTOR | SIZE | TYPE 0.0

CODE | AMPS | AMPS inch (mm)
SE51 104871 | 05 120/1 60 | 1750 F 11.6 21.3 14/3 | suTow | 0.375 (9.5)
SE51A 104872 | 05 120/1 60 | 1750 F 11.6 21.3 143 | ssTow | 0.375 (9.5)
SE51AU 104873 | 05 120/1 60 | 1750 F 1.6 21.3 14/3 | SITOW | 0.375 (9.5)
SE52 104874 | 05 240/1 60 | 1750 J 5.9 14.9 14/3 | sow | 0.530 (13.5)
SE52AU 104875 | 05 240/1 60 | 1750 J 5.9 14.9 14/3 | sow | 0.530 (13.5)
SE594L 104881 | 05 | 200-2403 [ 60 | 1750 | HL | 32/30 | 98110 | 144 | SOW | 0570 (145)
SE544L 104882 | 05 480/3 60 | 1750 K 1.5 53 14/4 | SOW | 0570 (14.5)
SE554L 104883 | 05 600/3 60 | 1750 H 1.0 3.4 14/4 | SOW | 0.570 (14.5)
SE774L 104884 | 0.75 | 20024011 | 60 | 1750 | G/K | 7.4/7.0 | 215258 | 14/3 | SOW | 0.530(13.5)
SE794L 104885 | 0.75 | 200-240/3 | 60 | 1750 | HIK | 4.8/45 | 13.7/154 | 14/4 | SOW | 0570 (14.5)
SE744L 104886 | 0.75 480/3 60 | 1750 K 22 7.7 14/4 | SOW | 0570 (14.5)
SE754L 104887 | 0.75 600/3 60 | 1750 L 1.5 7.2 14/4 | SOW | 0570 (14.5)
SE1074L 104888 | 1.0 | 20024011 | 60 | 1750 | D/G | 8.8/8.3 | 21.5/258 | 14/3 | SOW | 0.530 (13.5)
SE1094L 104889 | 1.0 | 20024013 [ 60 | 1750 | EMH | 5.1/49 | 1377154 | 14/4 | SOW | 0570 (14.5)
SE1044L 104890 | 1.0 480/3 60 | 1750 H 2.4 7.7 14/4 | SOW | 0570 (14.5)
SE1054L 104891 1.0 600/3 60 | 1750 J 1.9 7.2 14/4 | SOW | 0.570 (14.5)

Mechanical Switch on SE51A, cord 16/2, SJIOW, 0.320 (8.1mm) O.D., Piggy-Back Plug
Mechanical Switch on SE-AU, cord 14/2, SJIOW, 0.345 (8.8mm) O.D.

IMPORTANT !

1.) PUMP MAY BE OPERATED “DRY” FOR EXTENDED PERIODS WITHOUT DAMAGE TO MOTOR AND/OR SEALS.

2.) THIS PUMP IS APPROPRIATE FOR THOSE APPLICATIONS SPECIFIED AS CLASS | DIVISION Il HAZARDOUS LOCATIONS.

3.) THIS PUMP IS NOT APPROPRIATE FOR THOSE APPLICATIONS SPECIFIED AS CLASS | DIVISION | HAZARDOUS LOCATIONS.

4.) INSTALLATIONS SUCH AS DECORATIVE FOUNTAINS OR WATER FEATURES PROVIDED FOR VISUAL ENJOYMENT MUST BE INSTALLED IN ACCORDANCE
WITH THE NATIONAL ELECTRIC CODE ANSI/NFPA 70 AND/OR THE AUTHORITY HAVING JURISDICTION. THIS PUMP IS NOT INTENDED FOR USE IN
SWIMMING POOLS, RECREATIONAL WATER PARKS, OR INSTALLATIONS IN WHICH HUMAN CONTACT WITH PUMPED MEDIA IS A COMMON OCCURRENCE.

Al CRANE | PUMPS & SYSTEMS

DATE 6/04

A Crane Co. Company ~ USA: (937) 778-8947 -+ Canada: (905) 457-6223 -« International: (937) 615-3598



BARNES a Soid i
2" Spherical Solids Handling

WWW.Cranepumps.com Manual & Automatic

122", 2" & 3" Discharge

104°F (40°C) Continuous

VOLUTE. ... i ceeereemeenenneneneeeeens Cast Iron ASTM A-48, Class 30
MOTOR HOUSING ..................... Cast Iron ASTM A-48, Class 30
SEAL PLATE .......cccccevccvrnnvennenes Cast Iron ASTM A-48, Class 30
IMPELLER: Design .......coeeurineens 2 Vane, open, with pump out vanes on
back side. Dynamically balanced, ISO G6.3
Material .......ccceunee. Cast Iron ASTM A-48, Class 30
SHAFT ...eemerirnrcriressereansssansees 416 Stainless Steel
SQUARE RINGS......ccceovveeivnneennn Buna-N
HARDWARE .........ccooeeernenennnnes 300 Series Stainless Steel
PAINT iiconicosnsaseasssasssnssanmpassnsmiseses Air Dry Enamel
SEAL: Design wsiissssssissnss Single Mechanical
Material ........cccccun... Carbon/Ceramic/Buna-N
Hardware -300 Series Stainless
(o0 30 0 =1\ f 2 (S ——— 15 ft. (5m) Cord with plug on 120 volt &

.5HP, 240 volt, 1 phase. Quick connect
custom molded for sealing and strain relief

SPEED ....cicicisssscinissiscassutassasnsas 1750 RPM (Nominal)
UPPER BEARING.............cceevuues Single Row, Ball, Oil lubricated
Load canscmrms Radial
LOWER BEARING.............cceeuene Single Row, Ball, Oil lubricated
Load wsssssvisssasssnsss Radial & Thrust
MOTOR: Design ....ceceeerueenene NEMA L -Single Phase, NEMA B -Three
phase Torque Curve, Oil Filled, Squirrel
) Rt Series: SE (SE51 & SE52)
Insulation sssvss Class B
SINGLE PHASE .cvveeereoeeeees s Permanent Split Capacitor (PSC) .5, .75, 1.0HP, 1750RPM,
Includes Overload Protection in Motor 60Hz
THREE PHASE...........ccccoiinnenns 200-240/480 is Tri-Voltage notor 600V.

Requires overload Protection to be
included in control panel
LEVEL CONTROL .........cccccrrnueene "A" - Wide Angle, PVC, Mechanical,
15 ft (6m) cord with Piggy-Back Plug, N/O
"AU"- Wide Angle, Polypropylene,
Mechanical, N/O Integral to pump.
ON and OFF Points are adjustable MEMBER
OPTIONAL EQUIPMENT............ Seal Material, Impeller Trims, Additional
cord, Normally Closed Temperature Sensors with cord for 3 phase pumps
(Requires relay in control panel),

s p ®
C us

CSA 108
UL 778
LR16567

Sample Specifications: Section 1 Page 5.

DESCRIPTION:

SUBMERSIBLE NON-CLOG SEWAGE PUMP
DESIGNED FOR TYPICAL RAW SEWAGE
APPLICATIONS

CRANE | PUMPS & SYSTEMS SECTION 18

DATE 6/04

A Crane Co. Company ~ USA: (937) 778-8947 + Canada: (905) 457-6223 -« International: (937) 615-3598



Arbor View report

Michael Cuomo, Soil Scientist
6 York Pond Road, York, Maine 03909
207 363 4532
mcuomosoil@gmail.com

3 June 2019

Cory D. Belden, PE
Altus Engineering, Inc.
133 Court St.

Portsmouth, NH 03801
Dear Mr. Belden;

This letter is in reference to the proposed replacement of the
storm drain along the eastern property line at Arbor View
Apartments in Portsmouth, NH. As part of the Conditional Use
Permit application Altus Engineering is preparing, the City
requires a functional evaluation of wetland buffer impacts using
The Highway Methodology Workbook Supplement — Wetland Functions
and Values: A Descriptive Approach, NAEEP-360-1-30a, US Army
Corps of Engineers, New England Division, September 1999, as
amended. In this report, the document is referred to as the

“Highway Method”.

PROJECT

The existing corrugated metal storm drain pipe is rotted and
will be replaced with an HDPE pipe at the same location,
alignment, and grade as the existing one. The new pipe will end
a couple feet short of where the existing pipe ends. The channel
bottom will remain undisturbed, except what is required to
install the new pipe in the same location. The installation

trench has to be a minimum of 3 ft wide, but for impact

6/3/19, 1:09 PM

Page 1 of 5



Arbor View report

assessment purposes it is assumed a 5 foot wide impact area for
the 100 linear feet of the buffer (500 sf of impact). This

impact is entirely within the wetland buffer.

SCOPE

The existing and proposed storm drain discharges into a rip rap
lined swale which becomes a man-made ditch that discharges east
into Prime Wetland #2. The Highway Method is intended to
evaluate the entire wetland and buffer. This focus is too broad,
as the wetland is greater than 200 acres in size, extends onto
multiple properties, and is part of the Berry’s Brook watershed
extending into Rye. The evaluation of wetland functions for this
report focused on the wetland within 200 feet of the storm drain
outfall, except where the predictor questions in the Highway

Method specifically referenced the entire wetland.

WETLAND CLASSIFICATION, VEGETATION, and SOILS

Using the Classification of Wetlands and Deepwater Habitats of
the United States, developed by Cowardin and others, this
wetland is labeled a ‘PFOl1’. This indicates the core of the
wetland is a forested freshwater swamp dominated by deciduous

trees.

Dominant trees in this forested wetland are red maple (Acer
rubrum), white pine (Pinus strobis), and apple (Malus sp.).
Dominant shrubs are smooth winterberry holly (Ilex
verticilatta), common buckthorn (Rhamnus frangula), and high-
bush blueberry (Vaccinium corymbosum). Dominant forbs are
spotted touch-me-not (Impatiens capensis), sensitive fern

(Onoclea sensibilis), and poison ivy (Toxicodendron radicans).

The soils in the wetland are poorly drained medium textured

6/3/19, 1:09 PM
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glacial till over a restrictive layer of firm silt loam in the
substrate. This is the Squamscott soil series. The soil is
typically saturated to the surface for less than 9 months of the

average year.

HIGHWAY METHOD

The wetland and buffer were evaluated using the Highway Method
on 3 June 2019 by Michael Cuomo, NH Wetland Scientist #4. The
field results are presented on the worksheets attached at the

rear of this report.

The Highway Method was developed to rapidly evaluate and compare
a series of wetlands, primarily for the purpose of selecting the
highway corridor with the least wetland impact from among
alternative routes. For the purpose of this work, it provides an
evaluation framework for drawing attention to the most important
functions the wetland serves. For more detail, the numerical
rationales can be read from the field worksheet and referenced
to the predictor questions in the published document (http://
WWW.nae.usace.army.mil/Portals/74/docs/regulatory/Forms/
HighwaySupplement6Apr2015.pdf). The Highway Method does not
produce a numerical score. It provides guidance and a framework
for the professional judgment of the evaluator, who selects

which functions occur and determines the Principal Function(s).

SUMMARY OF RESULTS
The Principal Functions served by the wetland are Floodflow

Alteration and Sediment/Toxicant Retention.

Floodflow Alteration is defined in the Highway Method as
“...the effectiveness of the wetland in reducing flood damage

by water retention for prolonged periods following

6/3/19, 1:09 PM
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precipitation events and the gradual release of flood waters.

It adds to the stability of the wetland ecological system or
it’s buffering characteristics and provides social or

economic value relative to erosion and/or flood prone areas.”
The wetland performs this function well because of it’s location
relative to developed areas and infrastructure, and the
wetland’s soil type, topography, and dense vegetation. All of
these physical characteristics act to slow the release of water
from the wetland to downstream surface waters during periods of

excessive rainfall or rapid snow melt.

Sediment/Toxicant Retention is defined in the Highway Method as
a function which “..reduces or prevents degradation of water
quality. It relates to the effectiveness of the wetland as a
trap for sediments, toxicants, or pathogens ...” This wetland
trap sediments and pollutants well because of the soil type,

dense vegetation, topography, and it’s landscape position.

The wetland also performs the following functions: Nutrient
Removal, Production Export, Wildlife Habitat, and Uniqueness/

Heritage (as part of Berry'’s Brook watershed).

The wetland does not perform the following functions to any
measurable degree: Fish and Shellfish Habitat, Groundwater
Recharge/Discharge, Shoreline Stabilization, Recreation, and
Educational Scientific Value. Endangered Species Habitat was not

investigated for this report

There are limitations to the health and productivity of the
wetland system resulting from the historic development in parts
of the wetland and surrounding watershed. Untreated storm runoff

enters the wetland from existing development. There has been

6/3/19, 1:09 PM
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filling of the wetland by previous development. As is now
typical, invasive plants are numerous and widespread in both the

wetland and the watershed.

No direct wetland impact is proposed. The proposed 500 square
feet of buffer impact is necessary and unavoidable to correct a

failed storm drain.

Sincerely,

Michael Cuomo

NH Certified Wetland Scientist #4

NH Certified Soil Scientist #6
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Graphical Representation of

Wetland Functions and Values
ALDRVTEW APRRTINEATS
Poesemoi, ~LH

Symbols Key

Impacted
Acres

,:_' Groundwater Recharge/  ~%, Sediment/Shoreline
= Discharge Stabilization

bbb Floodflow Alteration h Wildlife Habitat

(Storage & Desynchronization)

Fish and Shellfish Habitat Recreation(Consumptive &
5 Non-Consumptive)
Educational/Scientific
Value

Sediment/Toxicant
Retention

Nutrient Removal/ * Uniqueness/Heritage
Retention/Transformation

Visual Quality/Aesthetics
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| | ]
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I Indicates Principal Function or Value

This graphical summary of wetland characteristics was developed as a tool to help construct
an annotated map of functions and values for project analysis. Based on the findings reported
on a data collection form, an icon box is prepared for each wetland investigated during Phase
11 of the Highway Methodology. The Endangered Species value may be added when present.
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