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Project Narrative
33 New Driftway & 7 MacDonald Terrace
Scituate, Massachusetts

Project Summary

The project/applicant owner, Saoirse, LLC, proposes to demolish and existing office
building and construct a multi-family dwelling and mixed-use structure at 33 New
Driftway & 7 MacDonald Terrace in Scituate, MA. The site is currently partially
developed, consisting of an office building, paved driveway, lawn and woodland areas,
and landscape material stockpile areas. Shown as Assessor’s Parcels 53-5-19 & 53-3-
20A, and is 47,047 square feet in size, all of which is upland area. The site is bordered by
a single-family dwelling to the north, MBTA property to the east, and commercial
properties to the west. The property has frontage on MacDonald Terrace to the northwest
and New Driftway to the south.

This report contains a narrative review of the stormwater management systems associated
with the proposed project in accordance with the Town of Scituate Stormwater Bylaw.
The work proposed includes the demolition of an existing office building and the
construction of a multi-family dwelling and mixed-use structure, with assoctated parking
areas, stormwater management BMPs, and utilities. The work will result in a total
impervious area of 32,420 square feet and will disturb approximately 45,000 square feet
of land, which will be restored and stabilized post-construction with the proposed
buildings, parking areas, and loam and seed.

Pre-Development Condition

The site in its pre-construction state currently consists of an existing office building with
paved driveway, lawn and woodland areas, and landscape material stockpile areas. In
general, the site slopes to the southwest. There is no existing stormwater BMP’s
associated with this existing development.

Soils information was obtained through a review of the web-based USDA Sotil Survey as
well as on-site soils testing. The USDA Soil Survey describes the soils as Sudbury Fine
Sandy Loam, Hydraulic Soil Group A/D, Map Unit 260A. Multiple areas on-site had soil
testing conducted for the stormwater systems, conducted by Gregory J. Morse, S.E.#2906
on September 16, 2021. The test pits across the property were consistent in demonstrating
the existing material to be loamy sand over medium and coarse sands to a depth of at
least ten feet.

Post-Development Condition

The proposed site will include a multi-family dwelling, mixed-use development,
impervious parking areas, and lawn and community garden areas. The project proposes to
disturb approximately 45,000 square feet of the project site and will result in 32,420
square feet of impervious area. The runoff from the roof and parking areas is to be
directed to multiple systems of subsurface Cultec drywells embedded in crushed stone.



These drywell systems will serve to reduce the post-construction rates and runoff
volumes when compared to the pre-construction conditions, and will ensure there is no
loss of annual recharge to the groundwater table.

Standard #1: No new stormwater conveyvances (i.e. outfalls)...

The project complies as it does not propose any new stormwater outfalls. It is the intent
of the proposed design to follow the natural/existing conditions stormwater flow paths to
the extent practicable.

Standard #2: Post-Development peak discharge rates do not exceed pre-development
rates...

The project has been designed to mitigate peak rates and volumes of runoff. See below
for calculations of the runoff discharges and volumes for the 1, 2, 10 and 100-yr. storm
events.

RATES OF RUNOFF (C.F.S.)

Event I-yr. 2-yr. 10-yr. 100-yr.
Pre-Dev. 0.00 0.00 0.03 0.52
Post-Dev. 0.00 0.00 0.00 0.02
VOLUME OF RUNOFF (Ac-ft.)

Event I-yr. 2-yr. 10-yr. 100-yr.
Pre-Dev. 0.000 0.001 0.015 0.075
Post-Dev. 0.000 0.000 0.001 0.003

Standard #3: Loss of annual recharge to groundwater shall be eliminated. ..

There is no loss of annual recharge to groundwater because the project proposes roof
drywells to capture and promote recharge.

Recharge Volume = (0.60 inch of runoff) (Total Proposed Impervious Area)
The proposed roof and retaining walls result in 32,420 s.f. of impervious area.

Therefore Minimum Recharge Volume = (0.60 in.) (32,420 s.f.(1 ft./12 in.)) = 1,621
c.f.

PROVIDED RECHARGE = 6,685 c.f.

(Provided within the roof drywells and crushed stone — see HydroCAD results in
Appendix B)

Standard #4: Stormwater management systems...shall remove 80% of the average...
TSS....

Requirement: Provide 80% TSS Removal of the Water Quality Volume.



Water Quality Volume = (1.0 inch of runoff) (Total Driveway Area*)

The proposed driveway results in an impervious area of 526 s.f.

Therefore - Minimum Water Quality Volume = (1.0 in.) (20,989 s.f.(1 ft./12 in.)) = 1,749
¢.f. (min.)

PROVIDED RECHARGE = 6,685 ¢ f.

*Total impervious area for Std. 4 Calculation is not required to include roof or patio
runoff. as roof and patio runoff is considered clean and free of suspended solids (non-
metal roof is proposed).

Standard #5: Stormwater discharges from Land Uses with Higher Potential
Pollutant Loads

Not applicable. The proposed uses are not considered a land use with higher potential
pollutant loads.

Standard #6: Stormwater discharges to critical areas...

The site is not located within an area designated as an Outstanding Resource Water or
other designated critical area.

Standard #7: A redevelopment project is required to meet standards....only to the
extent practicable

Only a portion of the project may be considered a redevelopment project. It complies
with all applicable standards.

Standard #8: Erosion & Sedimental Control Plan

An Erosion & Sedimentation Control plan is submitted in Appendix A of this report.

Standard #9: A Long-Term Operation & Maintenance Plan shall be developed...

A Post-Construction Operation & Maintenance Plan is submitted in Appendix A of this
report.

Standard #10: All illicit discharges to the stormwater management system are
rohibited.

An illicit discharge compliance statement is submitted in Appendix A of this report.



Erosion and Siltation Control

The potential for temporary off-site impacts due to erosion and migration of sediments
will be mitigated by adherence to basic erosion control practices. Erosion control
consisting of a staked mulch sock will be placed along the entire limit of work prior to
project commencement, which will serve to clearly define the limit of work. The integrity
of the erosion control barrier will be maintained by periodic inspection and replacement
as necessary. The barrier will remain in place until all disturbed surfaces have been
loamed and seeded and vegetation has been established.

Silt socks will be placed on all existing catch basins and newly installed catch basins until
the site is fully stabilized in order to prevent any undue sedimentation build up. A
stabilized crushed stone construction entrance is to be provided as shown on the site plan
and will be maintained until the site is fully stabilized or until the new driveway is
installed.



Application Date:

Town of Scituate

Stormwater Permit Application
April, 2009
Revised December 2011, August 2015, October 2116

Do not fill out this form if areas proposed to be altered are subject to the Wetland Protection Act,
Local Wetlands Bylaw, Rivers Act or other Conservation Commissicn Jurisdiction. You must file an
application with the Conservation Commission who will also review stormwater.

1. General information and Site Features

Saoirse, LLC (781) 545-1144 jls@johnlsullivanlaw.com
Owner's Name Phone No E-mail

Contractor's Name Phone No E-mail

7 MacDonald Terrace & 33 New Driftway

Site Address

53-5-19 & 53-5-20A 47,047 s.i.

Map-Block-Lot Lot Area {Sq ft):

Bk. 50911 Pg. 246 (53-5-19) Bk. 47595 Pg. 349 (53-5-204)

Recording Information: (Book & Page or Certificate number if registered land)

CHECK ONE AND GO TO THE APPLICABLE SECTION:

{ } Siteis undeveloped land. Go to [IE] below.
&/} Existing buildings may be razed or an addition may be proposed. Site currently contains building(s), a

driveway, grading, landscaping, or other developed area. Go to below.
@ Total Number of Sq. ff. to be Proposed Impervious Area  Area disturbed on >25% slopes, if
Altered or Disturbed: {sq. ft.): any:

Existing Impervious Area (include  Proposed Impervious Area % Increase:
building footprint, paved driveway, {sq. ft.):

patio, walkway, pool or any other

pavement or hard surface) (sq. ft.).

1,878 s.f. 32,420 s.f., 1,726%

2. Proposed Activity

v 1New Re-grading or Clearing ~ Area (sq. ft. )_45.000 s.f.

4 Addition of Impervious Area Existing (sq. ft. )___ 1,878 Proposed (sq. ft. ) _ 32,420
Construct New Home or Reconstruct Existing Home

Subdivision and/or Common Driveway  # of Lots:

 New Business / Commercial / industrial Development or Redevelopment

Other
Page | of 4



2. Applicant

Saoirse, LLC : /j{// z VI

Applicant (print) /plicgnt (signature) (if using a representative, attach letter of
authorization)

7 MacDonald Terrace

Mailing Address

Scituate MA 02066

Town State Zip Code

jis@johnlsullivaniaw.com (781) 545-1144

Email Telephone {including area code)

3. Property Owner (if different from applicant)

Property Owner(s) All owners must be listed
w/printed name and signatures

Mailing Address

Town State Zip Code

Email Telephone {including area codg)

4. Authorized Representative

Gregory J. Morse, P.E. (Morse Engineering)

Authorized Representative
10 New Driftway, Suite 303

Address

Scituate MA 02066

Town State Zip Code

gmorse@morsecoinc.com (781) 545-0895

Email Telephone (cell phone where available)

5. Builder/ Contractor Information

Builder / Contractor Name

Address
Town State Zip Code

Telephone (cell phone where
Email available)
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6. Description of Stormwater Management System

Describe overall system of stormwater management:

Roof and paved parking areas will be directed to subsurface infiltration systems via a

system of catchbasins, Stormwater separators will be provided for TSS removal.

Describe use of BMP’s and LID techniques:

Subsurface infiltration systems with deep-sump catchbasins and stormwater separators to provide
TSS removal. Impervious area has been minimized to the extent practicable, and erosion control best

management practices shall be followed.

Describe long term maintenance and the party responsible, including inspection schedules:
See O&M in Appendix A.

v Please feel free to attach a narrative
v Plan and Information on Erosion / Sedimentation Contro! provided

7. Stormwater Management Plan and Report

The Stormwater Permit Application must include submission of a Land Alteration and Stormwater
Management Plan and Report. The purpose of the Stormwater Management Plan is to ensure that the
runoff from a site has been treated for water quality and quantity impacts during the construction of the project
and for the long term. See the Scituate Stormwater Regulations for additional irformation and references to
Low Impact Development and Best Management Practices, and requirements for plan contents.

The applicant shafl provide a narrative and supporting drainage calculations containing sufficient information
for the Town to evaluate the environmental impact, effectiveness, and acceptability of the measures proposed
by the applicant for reducing adverse impacts from stormwater. The calculations must include a diagram
depicting the flow of runoff through the proposed system for treatment.

The Stormwater Report shall indicate the extent of compliance with the Stormwater Management Standards
identified in the Scituate Stormwater Regulations.

All components of the Stormwater Management Plan shall be prepared and stamped by a licensed

Professional Engineer for all site plans, subdivisions and residential projects greater than 2 building
lots.
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8. Engineer's Agreement

In signing the plan, the authorized representative certifies that the information is true and assumes
liability for the plan. In addition, the undersigned agrees:

1. To furnish additional information relating to the quality or quantity of the stormwater from this site or
evaluation of the adequacy of the stormwater management system for which this permit is sought as
may be requested by the Planning Board or Conservation Commission,

2. To accept and abide by all the provisions of the Stormwater Bylaw of the Town of Scituate and of all
other pertinent local, state or federal laws and regulations regarding stormwater discharge.

3. An Operation & Maintenance Plan will be submitted with the application which provides for the
homeowner(s) to own, operate and maintain any stormwater management facilities in an efficient
manner that supports their continued successful operation, with no municipal responsibility or liability,
and at no expense to the Town, and includes a description of the timing and type of maintenance
required.

4. That this plan require the notification of the Planning Board or Conservation Commission, as
applicable, and Department of Public Works immediately in the event of any accident, negligence, or
other occurrence that occasions discharge to the storm drain or any downstream wetlands or
waterways, of any wastes or process waters not covered by this permit or allowed by the Stormwater
Bylaw.

5. That this plan indemnify the Town of Scituate from loss or damage that may directly or indirectly be
occasioned by the installation and use of the Stormwater Management System, and related facilities
or connections.

6. To cooperate at all items with the Planning Board or Conservation Commission, as applicable, and
the Department of Public Works, and their representatives in the inspection of the stormwater
management system authorized by this Permit, and any maintenance thereof.

9. Engineer Certification Statement

The Stormwater Permit Application must inciude a statement signed by the applicant or his representative
that the drainage system can be expected to result in post-development runoff characteristics (inctuding peak
flow, total volume of runoff, and water quality of the runoff) for development and redevelopment projects equal
fo or less than the pre-development runoff characteristics. It is recommended that this be by a Professional
Engineer.

| hereby certify that | prepared the Plan, that | have reviewed the Town of Scituate Stormwater Regulations,
and that the drainage system will result in post-development runoff characteristics equal to or less than the
pre-development runoff characteristics. +a

SIGNED UNDER OATH AND SUBJECT TO PENALTIES OF PERJURY THIS -:F DAY OF

Vol 20722
Signature of Registered Engineer

(Print Name: @T \(Zj o«»‘f :S: V\/\o 3

A
b
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Application for a Stormwater Permit

APPENDIX

Town of Scituate

All applications shall also include a Stormwater Report including:

A narrative describing the proposed system of stormwater management, the stormwater prac-

tices employed, including best management practices, better site design and Low Impact De-

velopment techniques

for treatment

A Stormwater Management Plan
An Operation and Maintenance Plan

Drainage calculations, with a diagram depicting the flow of runoff through the proposed system

Name of Applicant:
Saoirse, LLC

Address:
7 MacDonald Terrace

Phone:
{781) 545-1144

Address of Property:

7 MacDonald Terrace

Is application for new develop-
ment, redevelopmenrlt or a mix of
new and redevelopment?

Mix of New and Redevelopment

Plan meets standard for 80%
removal of total suspended
solids:

Yes

Plan shows existing and proposed
topography:

Yes

Soil information provided:

Yes

Plan shows location and ca-
pacity of BMP’s:

Yes

Area of lot to be altered or dis-
turbed:

45,000+/- s.1.

Pre-development area of impervi-
ous surface:

1,878 5.4,

Post-development area of im-
pervious surface:

32,420 s.1.

Name of Engineer, if any, who pre-
pared Stormwater Report:

Gregory J. Morse, SE#2906

Address of engineer:

10 New Driftway, Suite 303

Phone and E-mail of engi-
neer:

gmorse@morsecoinc.com
(781) 545-0835

Map-Block-Lot #s of all parcel(s)
included in site:

53-5-19
53-5-20A

Disturbance is within 100’ of wet-
lands:
Yes

LID Measures Used:

Stormwater Separator
Drywells

Erosion and Sedimentation Plan
Included:

Yes

Plan for maintenance of
stormwater management sys-
tem provided:

Yes

The drainage system can be expected to result in post-development runoff characteristics (includ-
ing peak flow, total volume of runoff, and water quality of the runoff) for development and rede-

velopment projects equal to or less than prezdevelopment.
Applicant’s Signature: 4/{%‘ K

{Recommended}

Engineer’sCertificatio/"ﬂﬂs)_W a; o

.
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APPENDIX A

- Best Management
Practices - Inspection Schedule & Evaluation
Checklist

- Long-term Operation & Maintenance Plan

- Cultec O&M Maintenance Plan

- Illicit Discharge Compliance Statement

-TSS Removal Worksheet

- Drawdown Calculations

-Mounding Analysis




Construction Phase

Operation & Maintenance Plan

Best Management Practices
MA DEP Stormwater Management Policy

Project
33 New Driftway & 7 MacDonald Terrace

Scituate, MA 02066
Assessor’s Parcels: 53-5-19 & 53-5-20A
Proposed Multi-Family & Mixed-Use Structures

Applicant/Owner
Saoirse, LLC
7 MacDonald Terrace
Scituate, MA 02066
Date: July 6, 2022
7 f/ \\ ﬁ
MORSE £
ENGINEERING CO., INC. sl 0 New Driftway Street, P.O. Box 92
N N i v s Y Seituste, MA 02066~
AN \\ \\ ]’ /\L }..JEL,,-WJ Tel. 781.545.0895
N GMorse@Morsecoinc.com

Registered Professional Engineers,
Project Managers & Environmental Consultants

www. MorseColnc.com




Construction Phase Operation & Maintenance Plan

Best Management Practices
7 MacDonald Terrace
Scituate, MA

Responsible Parties & Contact Information:

Applicant/Owner:

Saoirse, LLC

7 MacDonald Terrace
Scituate, MA 02066
ils@johnisullivanlaw.com

Contractor / Stormwater Manager:

Name:

Address:
Address:
Contact:

Inspection & Record Keeping:

The responsible party shall maintain an operation and maintenance log during construction to
control construction-related impacts, including erosion, sedimentation and other pollutant
sources and land disturbance activities.

The responsible party shall inspect the construction site at least once every 14 calendar days and
within 24 hours of a storm event of 4 inch or greater. Inspections shall be performed until the
site is fully stabilized and the temporary sedimentation controls have been removed. The
inspector shall inspect each measure to determine if it was installed/performed correctly. The
inspector shall also determine if the measures have been damaged and if so the corrective action.

The log shall be kept on-site at all times and shall be made available to MassDEP and Town
officials upon request. Member and agents of MassDEP and the Town officials shall be allowed
to enter and inspect the premises to evaluate and ensure that the responsible party complies with
the Operation and Maintenance Plan requirements for each BMP.

Operation & Maintenance:

During land disturbance and construction activities, project proponents must implement controls
that prevent erosion, control sediment movement, and stabilize exposed soils to prevent
pollutants from moving offsite or entering wetlands or waters. Land disturbance activities
include demolition, construction, clearing, excavation, grading, filling and reconstruction.



Construction activities increase the potential for erosion and sedimentation at a site which may
adversely impact wetland resource areas. To prevent this impact, the following conditions shall
be imposed to control erosion and sedimentation:

Erosion Control Barrier: An erosion control barrier shall be placed along the down-gradient
limit of work/clearing prior to commencement of any construction activity. The integrity of the
erosion control barrier shall be maintained by periodic inspection and replacement as necessary.
The erosion control barrier shall remain in place until all disturbed surfaces have been loamed
and seeded and vegetation has been established.

Stabilized Construction Entrance: A crushed stone construction entrance shall be installed at
the entrance to the proposed construction area to prevent the migration of mud and sediments
off-site. The entrance shall be inspected weekly and maintained in good condition. Additional
stone shall be applied as necessary. Mud and sediment tracked onto the way shall be removed
immediately.

Stabilization Practices: Disturbed areas shall be stabilized and protected as soon as practicable.
Disturbed arcas shall be stabilized when construction activity in the area has ceased for more
than 14 days unless not feasible due to snow cover or if construction activities will resume within
21 days after construction temporarily ceased. Stabilization measures include the following:

¢ Temporary Seeding

¢ Geotextiles

e Muiching and Netting

e Permanent Seeding

Air Quality/Dust: Dust can be generated by dumping, excavating and moving the raw materials
and exposed soil storage during periods of mechanical disturbance, transfer operations or high
winds. Measures to mitigate dust emissions shall be utilized to reduce emissions and to
minimize related impacts. These measures include: watering areas of exposed soils on a regular
basis, vegetative cover, calcium chloride, stone and the use of tarpaulin covered trucks when
transporting material.

Storage and Disposal of Hazardous Materials: Hazardous materials shall be stored and
disposed of in accordance with the U.S. Environmental Protection Agency hazardous waste
regulations and all other applicable regulations to ensure they do not adversely impact the
environment.

In the event of a spill, the supervisor is to first contact the Fire Department and then notify the
Police Department, Department of Public Works, Board of Health, and Conservation
Commission. The Fire Department will assess the spill and determine if additional notifications
are necessary and the level of cleanup.

The following equipment and materials shall be stored on-site at all times; sorbent pads, sand
bags, speedi-dri absorbent and square end shovels.



Stockpiling: Temporary construction phase soil storage piles shall be stabilized or protected
with sediment trapping measures to keep soil in place and prevent sediment runoff. Temporary
perimeter protection such as berms, dikes and silt fences shall be applied to all soil piles.
Stockpiles to be stored for an extended period of time shall be stabilized with vegetative cover.
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Post-Construction Phase

Operation & Maintenance Plan

Best Management Practices
MA DEP Stormwater Management Policy

Project
33 New Driftway & 7 MacDonald Terrace

Scituate, MA 02066
Assessor’s Parcels: 53-5-19 & 53-5-20A
Proposed Multi-Family & Mixed-Use Structures

Applicant/Owner
Saoirse, LL.C
7 MacDonald Terrace
Scituate, MA 02066
Date: July 6, 2022
i Dﬁ%
MORSE S =
ENGINEERING CO., INC. Y 0 New Drifiway, P.O.
N s Y . o W
™ \\ \\ \ / }L },,q,,. Tel. 781.545.0895
V] GMorse@Morsecoinc.com

Registered Professional Engineers,
Project Managers & Environmental Consultants

www. MorseColnc.com




Post Construction Phase Operation & Maintenance Plan

Best Management Practices
7 MacDonald Terrace
Scituate, MA

Responsible Parties & Contact Information:

Applicant/Owner:

Saoirse, LLC

7 MacDonald Terrace
Scituate, MA 02066
jist@johnlsullivanlaw.com

Record Keeping:

The responsible party shall maintain an operation and maintenance log for a minimum of three
years prior including inspections, repairs, replacement and disposal. The log shall be kept on-
site at all times.

The log shall be made available to MassDEP and the Town upon request. Members and agents
of MassDEP and the Town shall be allowed to enter and inspect the premises to evaluate and
ensure that the responsible party complies with the Operation and Maintenance Plan
requirements for each BMP.

Operation & Maintenance:

In order to maintain the integrity of the stormwater management system, frequent inspections
and maintenance shall be performed by the owner. The BMPs require continuous inspections
and maintenance in order to function properly. The BMPs should be inspected and maintained
as specified and after all major storm events.

Ground Cover shall be inspected at a minimum of every month and maintained as necessary.
Maintenance includes removing any accumulated sediment, trash and debris and repairing
erosion. Disposal of accumulated sediment must be in accordance with applicable local, state
and federal guidelines and regulations. Important items to check during inspection include: signs
of differential settlement or cracking of the pavement, erosion, tree growth on any embankments,
condition of riprap and the health of the turf.

Subsurface Infiltration System & Gutter Downspout Systems shall be inspected at a minimum of
twice a year and maintained as necessary. Maintenance includes inspecting water levels, removing
debris, cleaning out gutter and downspouts systems, and replacing drywell systems if standing water
is observed for greater than 72 hours after a storm event. Refer to Cultec O&M guidelines in
Appendix A for further maintenance instructions.



Hydrolnternational First Defense Stormwater Separator shall be inspected routinely during the
first year of installation and thereafter every six months. Maintenance includes inspecting water
levels and sediment accumulation. At least once per year, a vactor hose should be used to remove
sediment from the separator.

Illicit Discharges:

No illicit discharges shall be created. An illicit discharge is any discharge that is not composed
entirely of stormwater.

Storage and Disposal of Hazardous Materials:

Hazardous materials shall be stored and disposed of in accordance with the U.S. Environmental
Protection Agency hazardous waste regulations and all other applicable regulations to ensure
they do not adversely impact the environment.

The exterior storage of hazardous materials shall be prohibited.

In the event of a spill, the supervisor is to first contact the Fire Department and then notify the
Police Department, Department of Public Works, Board of Health, and Conservation
Commission. The Fire Department will assess the spill and determine if additional notifications

are necessary and the level of cleanup.

Pesticides, Herbicides and Fertilizers

Fertilizers shall be restricted to organic fertilizers only. Pesticides and herbicides shall be used
sparingly and applied by a professional applicator licensed under the Massachusetts Department
of Agriculture.

The exterior storage of fertilizers, herbicides and fertilizers shall be prohibited.
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1llicit Discharge Compliance Statement

To:  Town of Scituate
600 Chief Justice Cushing Highway
Town Hall
Scituate, MA 02066

RE: 33 New Driftway & 7 MacDonald Terrace, Scituate, MA
To Whom it May Concern:
This letter is a statement that to the best of my knowledge, no illicit discharges currently

exist or are being considered by me to the stormwater management system at the above
referenced property.

G P

Gregory J. Morse, P.E.
Applicant’s Representative
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33 New Driftway
5/18/22
PGG

MOUNDING ANALYSIS

R {100 - Year) = Recharge {Infiltration Rate) {Ft/Day)

Infiltration rate was determined to be the quantity of water discarded in a 100-year storm over the drain
time of the system.

R {SUB-1A) = (0.357 ac.ft. x 43,560 s.f./ac.) / 2,471 s.f. system footprint / (24 h x 1day/24 h) = 6.6 ft/day

Sy = Specific Yield
Value per Table for Specific Yield of Various Geologic Materials (From Morris and Johnson 1967).
Sy = 21% (Average Value for Fine Sand) = 0.21

K = Horizontal Hydraulic Conductivity

Vertical soil permeability is assumed to be one-tenth of the horizontal hydraulic conductivity.
Vertical soil permeability was determined to be 8.27 in/hour = 16.54 ft/day.

Therefore K = 165.4 ft/day

X and ¥ = ¥ Length and Width of Basin

T = Duration of Infiltration Period, Days
The designed system has a drain down time of 3.3 hours = 0.14 days

hi = Initial Saturated Thickness

Address of Well Listed Depth of Well/Depth to Bedrock

275 Chief Justice Cushing 61 feet

346 Old Driftway >36 feet







33 New Driftway
5/18/22
PGG

MOUNDING ANALYSIS

R {100 - Year) = Recharge {Infiltration Rate) (Ft/Day)
Infiltration rate was determined to be the quantity of water discarded in a 100-year storm over the drain

time of the system.
R (SUB-1A) = (0.065 ac.ft. x 43,560 s.f./ac.} / 470.1 s.f. system footprint / (24 h x 1day/24 h) = 6.02 ft/day

Sy = Specific Yield
Value per Table for Specific Yield of Various Geologic Materials {From Morris and Johnson 1967),
Sy = 21% {Average Value for Fine Sand) =0.21

K = Horizontal Hydraulic Conductivity

Vertical soil permeability is assumed to be one-tenth of the horizontal hydraulic conductivity.
Vertical soil permeability was determined to be 8.27 infhour = 16.54 ft/day.

Therefore K = 165.4 ft/day
X and Y = % Length and Width of Basin

T = Duration of Infiltration Period, Days
The designed system has a drain down time of 3.1 hours = 0.13 days

hi = Initial Saturated Thickness

Address of Well Listed Depth of Well/Depth to Bedrock

275 Chief Justice Cushing 61 feet

346 Old Driftway >36 feet







APPENDIX B
- Pre-Development HydroCAD Analysis
- Post-Development HydroCAD Analysis
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Reach A Drainage Diagram for Existing Conditions
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Existing Conditions

Prepared by Morse Engineering Company, inc.
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC

Printed 5/24/2022
Page 2

Area Listing (all nodes)

Area CN Description
(acres) {subcatchment-numbers)
0.389 30 Woods, Good, HSG A (SUB-1)
0.272 39 >75% Grass cover, Good, HSG A (SUB-1)
0.370 45 Woods, Poor, HSG A (SUB-1)
0.015 a8 Pavement (SUB-1)
0.028 98 Roof (SUB-1)
1.074 40 TOTAL AREA



Existing Conditions

Prepared by Morse Engineering Company, Inc.
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC

Printed 5/24/2022
Page 3

Soil Listing {all nodes)

Area Soil Subcatchment
(acres) Group Numbers

1.031 H3G A SUB-1

0.000 HSG B

0.000 H5G C

0.000 HSG D

0.043 Other SuUB-1

1.074 TOTAL AREA



Existing Conditions Type Hlf 24-hr 1-Year Rainfall=2.50"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 8.10 s/n 06280 © 2011 HydroCAD Software Solutions LLC Page 4

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1: SUB-1 Runoff Area=46,802 sf 4.01% Impervious Runoff Depth=0.00"
Flow Length=240' Tc=8.4 min CN=40 Runoff=0.00 cfs 0.000 af

Reach DP-1: Inflow=0.00 cfs 0.000 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 1.074 ac Runoff Volume = 0.000 af Average Runoff Depth = 0.00"
95.99% Pervious = 1.031 ac  4.01% Impervious = 0.043 ac



Existing Conditions Type Il 24-hr 1-Year Rainfalf=2.50"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solulions LLC Page 5

Summary for Subcatchment SUB-1: SUB-1

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type [l 24-hr 1-Year Rainfall=2.50"

Area (sf) CN Description
* 1,240 98 Roof
* 638 98 Pavement
11,831 38 >75% Grass cover, Good, HSG A
16,962 30 Woods, Good, HSG A
16,131 45 Woods, Poor, HSG A
46,802 40 Weighted Average
44 924 95.99% Pervious Area
1,878 4.01% Impervious Area

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

4.6 50 0.0300 D.18 Sheet Flow, 0-50'
Grass: Short n=0.150 P2= 3.40"
0.3 40 0.0250 2.37 Shallow Concentrated Flow, 50-90'
Grassed Waterway Kv= 15.0 fps
3.5 150 0.0200 0.71 Shallow Concentrated Flow, 90-240

Woodland Kv= 5.0 fps

8.4 240 Total

Subcatchment SUB-1: SUB-1
Hydrograph

Type 11|24
Rair
Runoff Area
Runoff Volum

Flow (cfs)

0,00 cfs | -y

01 2 3 4 5 € 7 8 9 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 24
Time (hours)



Type Il 24-hr 1-Year Rainfalli=2.50"

Existing Conditions
Printed 5/24/2022

Prepared by Morse Engineering Company, Inc.
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 6
Summary for Reach DP-1:
Inflow Area = 1.074 ac, 4.01% impervious, Inflow Depth = 0.00" for 1-Year event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Qutflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Reach DP-1:
Hydrograph
0 Inflow
by O Outflow
inflow|Area=1.074 ac
3
g
0.00 cfs } TR, i AT, 7
0.00 cfs
0 g 10 11 12 13 14 15 16 117 18 19 20 21 22 23 24

Time {hours)



Existing Conditions Type Il 24-hr 2-Year Rainfall=3.40"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 7

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1: SUB-1 Runoff Area=46,802 sf 4.01% Impervious Runoff Depth>0.01"
Flow Length=240" Tc=8.4 min CN=40 Runoff=0.00 cfs 0.001 af

Reach DP-1: Inflow=0.00 cfs 0.001 af
QOutflow=0.00 cfs 0.001 af

Total Runoff Area = 1.074 ac Runoff Volume = 0.001 af Average Runoff Depth = 0.01"
95.99% Pervious = 1.031 ac  4.01% Impervious = 0.043 ac



Existing Conditions Type lif 24-hr 2-Year Rainfall=3.40"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 98.10 s/n 06280 © 2011 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment SUB-1: SUB-1

Runoff = 0.00cfs @ 22.14 hrs, Volume= 0.001 af, Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-Year Rainfali=3.40"

Area{(sf) CN Description
* 1,240 98 Roof
* 638 98 Pavement
11,831 39 >75% Grass cover, Good, HSG A
16,962 30 Woods, Good, HSG A
16,131 45 Woods, Poor, HSG A
46,802 43 Weighted Average
44 924 95.99% Pervious Area
1,878 4.01% Impervious Area

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

4.6 50 0.0300 0.18 Sheet Flow, 0-50'
Grass: Short n=0.150 P2= 3.40"
0.3 40 0.0250 2.37 Shallow Concentrated Flow, 50-90"
Grassed Waterway Kv= 15.0 fps
3.5 150 0.0200 0.71 Shallow Concentrated Flow, 90-240

Woodland Kv= 5.0 fps

8.4 240 Total

Subcatchment SUB-1: SUB-1

Hydrograph
0.002+ [0 Runoft]
0.0027 Ty [ Runor
0.0027 CAE .-._L|_|_|__2_4_ i, .Y, "
0-002{: ":IG TRl . wal /
0.00%3 Rainfall=3.4
00013 1 £ia ~ .
00013 Rui Area=46,802sf
0'061_2 -éu ] ff‘lv !U --éﬂme a
% 0.0013 'h" .
S g.0013 unhoff Depth>0.01
3 E L .
2 oo Flow Length=249"
0013’} Tc£8/4 mi
0.0013
0_000,5 (IMU
0.600
£.0004
0.0004
0 .
0 Z e

TP T T T T T T T
¢ 1 2 3 4 5 &6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24
Time thours)



Existing Conditions Type lil 24-hr 2-Year Rainfall=3.40"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Scftware Solutions LLC Page 9

Summary for Reach DP-1:

Inflow Area = 1.074 ac, 4.01% Impervious, Inflow Depth> 0.01" for 2-Year event
Inflow = 0.00cfs @ 22.14 hrs, Volume= 0.001 af
QOutflow = 0.00cfs @ 22.14 hrs, Volume= 0.001 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans methed, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Reach DP-1:
Hydrograph

[ Inflow
0,002+ o6 o 0O Qutflow

e /wlfnﬂow Area=1.074

.00 cfs

O

Flow {cfs)
o
[=]
2
Ll

Z >z 27 7

A A S SV ARV A A
c 1 2 3 4 5 6 7 8 & 10 11 12 13 t4 15 16 17 18 19 20 21 22 23 24
Time {hours)



Existing Conditions Type Il 24-hr 10-Year Rainfall=4.70"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 10

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1: SUB-1 Runoff Area=46,802 sf 4.01% Impervious Runoff Depth=>0.17"
Flow Length=240" Tc=8.4 min CN=40 Runoii=0.03 cfs 0.015 af

Reach DP-1: Inflow=0.03 cfs 0.015 af
Outflow=0.03 cfs 0.015 af

Total Runoff Area = 1.074 ac Runoff Volume = 6.015 af Average Runoff Depth =0.17"
95.99% Pervious =1.031 ac  4.01% Impervious = 0.043 ac



Existing Conditions Type Il 24-hr 10-Year Rainfall=4.70"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment SUB-1: SUB-1

Runoff = 0.03cfs @ 12.54 hrs, Volume= 0.015 af, Depth> 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type il 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
* 1,240 98 Roof
* 638 98 Pavement
11,831 38 >75% Grass cover, Good, HSG A
16,962 30 Woods, Good, HSG A
16,131 45 Woods, Poor, HSG A
46,802 40 Weighted Average
44 924 95.99% Pervious Area
1,878 4.01% Impervious Area

Te Length Slope Velocity Capacity Description
{min)  (feet) (ft/fty (ft/sec) {cfs)

4.6 50 0.0300 0.18 Sheet Flow, 0-50'
Grass: Short n=0.150 P2=3.40"
0.3 40 0.0250 2.37 Shallow Concentrated Flow, 50-90'
Grassed Waterway Kv= 15.0 fps
3.5 150 0.0200 0.71 Shallow Concentrated Flow, 90-240

Woodland Kv=5.0 fps

8.4 240 Total

Subcatchment SUB-1: SUB-1

Hydrograph
000 i O Runoffi
0.[}28-; - 11119
0.0263 ypejiili
0,024 ainfall=
00223 uhnoff Ar
0.029 . iy
E unott
5 00184 A
kl 0.016—3/ Runoff De
z ] -
2 0014 Flow L ngtl‘
0.0124 PN, R /s
E UMY I
0.014 ‘42
0,008 CN=40

0.006]

00044

0.002"§
o 1 2 3 4 5 6 7 8 9 10 t1 12 13 14 15 16 17 18 19 20 21 22 23 24
Time {hours)




Existing Conditions Type Il 24-hr 10-Year Rainfall=4.70"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 12

Summary for Reach DP-1:

Inflow Area = 1.074 ac, 4.01% Impervious, Inflow Depth > 0.17" for 10-Year event
Inflow = 0.03cfs @ 12.54 hrs, Volume= 0.015 af
Qutflow = 0.03cfs @ 12.54 hrs, Volume= 0.015 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Reach DP-1:

Hydrograph
O Inflow

0.03 (083 cts 1 Qutflow
owy” A-inftow|ATen=1.074 g5/
0.026 :
0.0243
0.0227
0.023

Flow (cfs)
o
2
or
LI

o Ly e L s s L
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 271 22 23 24
Time (hours)



Existing Conditions Type lll 24-hr 100-Year Rainfall=7.00"

Prepared by Morse Engineering Company, inc. Printed 5/24/2022
HydroCAD® 8.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 13

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1: SUB-1 Runoff Area=46,802 sf 4.01% Impervious Runoff Depth>0.84"
Flow Length=240' Tc=8.4 min CN=4C Runoff=0.52 cfs 0.075 af

Reach DP-1: Inflow=0.52 cfs 0.075 af
QOutflow=0.52 cfs 0.075 af

Total Runoff Area = 1.074 ac Runoff Volume = 0.075 af Average Runoff Depth = 0.84"
95.99% Pervious = 1.031 ac  4.01% Impervious =0.043 ac



Existing Conditions Type I 24-hr 100-Year Rainfall=7.00"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06280 © 2011 HydroCAD Software Solutions LL.C Page 14

Summary for Subcatchment SUB-1: SUB-1

Runoff

0.52cfs @ 12.18 hrs, Volume= 0.075 af, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type [l 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
* 1,240 98 Roof
* 638 98 Pavement
11,831 39 >75% Grass cover, Good, HSG A
16,962 30 Woods, Good, HSG A
16,131 45 Woods, Poor, HSG A
46,802 40 Weighted Average
44 924 95.99% Pervious Area
1,878 4.01% Impervious Area

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

4.6 50 0.0300 0.18 Sheet Flow, 0-50'
Grass: Short n=0.150 P2= 3.40"
0.3 40 0.0250 2.37 Shallow Concentrated Flow, 50-90'
Grassed Waterway Kv= 15.0 fps
3.5 150 0.0200 0.71 Shallow Concentrated Flow, 90-240

Woodland Kv= 5.0 fps

8.4 240 Total

Subcatchment SUB-1: SUB-1

Hydrograph
;
0'55'5 [o52ets ]
osV| Type IT24-hy 100-Year
0.45] ainfall=7/.00™

0.4 u noFT f\rea=40‘. f
o3| RU noE Valume=0.075a

§ .3 Runoff Depth>0.84"
z ] ” s f
2 253 Flow Length=24(
1 o-a x o,
31 Te=8.4min
o151 CNF40
k o
6.1+
0.05—5
Z
G 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)



Existing Conditions Type Il 24-hr 100-Year Rainfali=7.00"

Prepared by Morse Engineering Company, Inc. Printed 5/24/2022
HydroCAD® 9.10 s/n 06280 © 2011 HydroCAD Software Sotutions LLC Page 15

Summary for Reach DP-1:

Inflow Area = 1.074 ac, 4.01% impervious, Inflow Depth > 0.84" for 100-Year event
Inflow = 0.52cfs @ 12.18 hrs, Volume= 0.075 af
Qutflow = 0.52cfs @ 12.18 hrs, Volume= 0.075 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Reach DP-1:

Hydrograph

3 Inflow
(o352t | O Qutflow

0‘ 4 0.52 cfs.

“*1 | Inflow|Area=

0.5

L L)
—

0.459

0.4

0.35

0.3

Flow {cfs)

0o 1 2 3 4 5 6 7 8 % 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Drywells

Reach A Drainage Diagram for Prop. Conditions
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Prop. Conditions

Prepared by Morse Engineering Company, Inc.

HydroCAD® 9.10 s/n 06290 ® 2011 HydroCAD Software Solutions LLC

Printed 7/5/2022

Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.034 36 Woods, Fair, HSG A (SUB-1B8)
0.296 39 >75% Grass cover, Good, HSG A {SUB-1A, SUB-1B, SUB-1C, SUB-1D)
0.482 98 Pavement / Walkways (SUB-1A, SUB-1B, SUB-1C)
0.261 98 Roof (SUB-1A)
0.001 98 Walkway (SUB-1D)
1.074 80 TOTAL AREA



Prop. Conditions

Prepared by Morse Engineering Company, Inc.
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC

Printed 7/5/2022
Page 3

Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.330 HSG A SUB-1A, SUB-1B, SUB-1C, SUB-1D
0.000 HSG B

0.000 HSG C

0.000 HSG D

0.744 Other SUB-1A, SUB-1B, SUB-1C, SUB-1D
1.074 TOTAL AREA



Prop. Conditions Type lll 24-hr 1-Year Rainfall=2.50"

Prepared by Morse Engineering Company, Inc. Printed 7/5/2022
HydroCAD® 9.10 s/n 06280 © 2011 HydroCAD Software Solutions LLC Page 4

Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runcff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1A: Runoff Area=34,036 sf 80.94% Impervious Runoff Depth=1.31"
Tc=6.0 min CN=87 Runcff=1.20 cfs 0.085 af

Subcatchment SUB-1B: Runoff Area=6,774 sf 37.57% Impervious Runoff Depth=0.20"
Tc=6.0 min CN=61 Runoff=0.01 cfs 0.003 af

Subcatchment SUB-1C: Runoff Area=4,302 sf 52.88% Impervious Runoff Depth=0.46"
Tc=6.0 min CN=70 Runoff=0.04 cfs 0.004 af

Subcatchment SUB-1D: Runoff Area=1,690 sf 2.96% Impervious Runoff Depth=0.00"
Tc=6.0 min CN=41 Runoff=0.00 cfs 0.000 af

Reach DP-1: Inflow=0.00 cfs 0.000 af
Outflow=0.00 ¢fs 0.000 af

Pond 1P: Drywells Peak Elev=12.68' Storage=475 ¢f Inflow=1.20 cfs 0.085 af
Outflow=0.47 cfs 0.085 af

Pond 2P: Drywells Peak Elev=10.92"' Storage=3 cf Inflow=0.05 cfs 0.006 af
Outflow=0.05 cfs 0.006 af

Total Runoff Area = 1.074 ac Runoff Volume = 0.092 af Average Runoff Depth = 1.062"
30.73% Pervious =0.330 ac  69.27% Impervious =0.744 ac



Prop. Conditions Type lll 24-hr 1-Year Rainfall=2.50"

Prepared by Morse Engineering Company, inc. Printed 7/5/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Sofiware Solutions LLC Page 5

Summary for Subcatchment SUB-1A:

Runoff = 1.20cfs @ 12.09 hrs, Volume= 0.085 af, Depth= 1.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Ili 24-hr 1-Year Rainfall=2.50"

Area{sf) CN Description
* 11,381 98 Roof
* 16,169 98 Pavement / Walkways
5,486 39 >75% Grass cover, Good, HSG A
34,036 87 Weighted Average
6,486 19.06% Pervious Area
27,550 80.94% Impervious Area

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

6.0 Direct Entry,

Subcatchment SUB-1A:

Hydrograph

1.20¢fs |

. Type
N o

v RurL?ﬂ

1 Runoff|V

g /) Run
7
g

12777 A T

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 6870 72
Time {hours)



Prop. Conditions Type li 24-hr 1-Year Rainfali=2.50"

Prepared by Morse Engineering Company, Inc. Printed 7/5/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment SUB-1B:

Runoff = 0.01cfs @ 12.33 hrs, Volume= 0.003 af, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 1-Year Rainfali=2.50"

Area (sf) CN Description
* 2,545 98 Pavement/ Walkways
1,501 36 Woods, Fair, HSG A
2,728 38 >75% Grass cover, Good, HSG A
6,774 61 Weighted Average
4,229 62.43% Pervious Area
2,545 37.57% lmpervious Area

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

Subcatchment SUB-1B:
Hydrograph

Y,
0.0144 | a0 Runoff’
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0.0139 et | 4 s
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Prop. Conditions Type Il 24-hr 1-Year Rainfall=2.50"

Prepared by Morse Engineering Company, Inc. Printed 7/5/2022
HydroCAD® 2.10 s/n 06280 © 2011 HydroCAD Software Solutions LL.C Page 7

Summary for Subcatchment SUB-1C:

Runoff = 0.04cfs@ 12.11 hrs, Volume= 0.004 af, Depth= 0.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 1-Year Rainfall=2.50"

Area (sf) CN Description
* 2,275 98 Pavement / Walkways
2.027 39 >75% Grass cover, Good, HSG A
4,302 70  Weighted Average
2,027 47.12% Pervious Area
2,275 52.88% Impervious Area

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

6.0 Direct Entry,

Subcatchment SUB-1C:
Hydrograph
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Summary for Subcatchment SUB-1D:

Runcff = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, di= 0.02 hrs
Type lll 24-hr 1-Year Rainfall=2.50"

Area (sfy CN Description
1,640 39 >75% Grass cover, Good, HSG A

* 50 98  Walkway
1,690 41  Weighted Average
1,640 97.04% Pervious Area
50 2,96% Impervious Area

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

Subcatchment SUB-1D:

Hydrograph
y
Type li|24-hr 1-Yea
Rainfall=2.50"
Runoff/Area=1\690 s
Runoff/Volume=0.000 a
3 unoff Depth=0.00"
2 T n
=41
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Summary for Reach DP-1:

Inflow Area = 1.074 ac, 69.27% Impervious, Inflow Depth= 0.00" for 1-Year event
Inflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

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

Reach DP-1:
Hydrograph

1~ 0 Inflow
0 Qutflow

Inflow Area: 74 ac

i
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(=]
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Summary for Pond 1P: Drywells

Inflow Area = 0.781 ac, 80.94% Impervious, Inflow Depth = 1.31" for 1-Year event
Inflow = 1.20cfs @ 12.09 hrs, Volume= 0.085 af

Qutflow = 0.47 cfs @ 11.98 hrs, Volume= 0.085 af, Atten=61%, Lag= 0.0 min
Discarded = 0.47 cfs @ 11.98 hrs, Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 12.68' @ 12.35 hrs Surf.Area= 2,472 sf Storage= 475 cf

Plug-Flow detention time= 5.2 min calculated for 0.085 af {100% of inflow)
Center-of-Mass det. time= 5.2 min { 834.9-829.7 )

Volume Invert Avail.Storage _ Storage Description
#1A 12.20' 2,042 cf 34.33'W x 72.00'L x 3.54'H Field A
8,755 of Overall - 3,651 ¢f Embedded = 5,104 cf x 40.0% Voids
#H2A 12.7¢0' 3,651 c¢f Cultec R-330XL x 70 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 ¢f x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

5,693 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Qutlet Devices
#1  Discarded 12.20' 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.47 cfs @ 11.98 hrs HW=12.24"' (Free Discharge)
T—1=Exfiltration (Exfiltration Controis 0.47 cfs)
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Pond 1P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
10 Chambers/Row x 7.00' Long = 70.00" + 12.0" End Sione x 2 = 72.00' Base Length
7 Rows x 52.0" Wide + 4.0" Spacing x 6 + 12.0" Side Stone x 2 = 34.33' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
70 Chambers x 52.2 cf = 3,651.0 cf Chamber Storage
8,755.0 cf Field - 3,651.0 ¢f Chambers = 5,104.0 cf Stone x 40.0% Voids = 2,041.6 cf Stone Storage
Stone + Chamber Storage = 5,692.6 cf = 0.131 af
70 Chambers

324.3 cy Field
189.0 cy Stone

YR [aYa)
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Pond 1P: Drywells

Hydrograph
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Summary for Pond 2P: Drywells

Inflow Area = 0.254 ac, 43.52% Impervious, Inflow Depth = 0.30" for 1-Year event
inflow = 005cfs @ 12.13 hrs, Volume= 0.006 af

Qutflow = 0.05cfs @ 12.15 hrs, Volume= 0.006 af, Atten= 3%, Lag= 1.4 min
Discarded = 0.05cfs @ 12.15hrs, Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=10.92'" @ 12.15 hrs Surf.Area= 470 sf Storage= 3 cf

Plug-Flow detention time= 1.2 min calculated for 0.006 af (100% of inflow)
Center-of-Mass det. time= 1.2 min ( 922.0 - 920.7)

Volume Invert Avail.Storage Storage Description
#1A 10.90' 415 cf 156.67'W x 30.00'L x 3.54'H Field A
1,665 cf Qverall - 626 cf Embedded = 1,039 cf x 40.0% Voids
#2A 11.40' 626 cf Cultec R-330XL x 12 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50" Overlap

1,041 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Discarded 10.90" 8.270 infhr Exfiltration over Surface area

Discarded OutFlow Max=0.09 cfs @ 12.15 hrs HW=10.92' (Free Discharge)
t _1=Exfiltration (Exfiltration Controls 0.09 cfs)
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Pond 2P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 f
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
4 Chambers/Row x 7.00' Long = 28.00' + 12.0" End Stone x 2 = 30.00' Base Length
3 Rows x 52.0" Wide + 4.0" Spacing x 2 + 12.0" Side Stone x 2 = 15.67' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
12 Chambers x 52.2 cf = 625.9 ¢f Chamber Storage
1,664.6 cf Field - 625.9 cf Chambers = 1,038.7 cf Stone x 40.0% Voids = 415.5 cf Stone Storage
Stone + Chamber Storage = 1,041.4 cf = 0.024 af
12 Chambers

61.7 cy Field
38.5 cy Stone

AAYATA
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Pond 2P: Drywells
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1A: Runoff Area=34,036 sf 80.94% Impervious Runoff Depth=2.09"
Tc=6.0 min CN=87 Runoff=1.91 cfs 0.136 af

Subcatchment SUB-1B: Runoff Area=6,774 sf 37.57% Impervious Runoff Depth=0.53"
Tc=6.0 min CN=61 Runoff=0.07 cfs 0.007 af

Subcatchment SUB-1C: Runoff Area=4,302 sf 52.88% Impervious Runoff Depth=0.95"
Te=6.0 min  CN=70 Runoff=0.10 cfs 0.008 af

Subcatchment SUB-1D: Runoff Area=1,690 sf 2.96% Impervious Runoff Depth=0.02"
Tc=6.0 min CN=41 Runoff=0.00 cfs 0.000 af

Reach DP-1: Inflow=0.00 cfs 0.000 af
Qutflow=0.00 c¢fs 0.000 af

Pond 1P: Drywells Peak Elev=13.06" Storage=1,268 ¢f Inflow=1.91 ¢fs 0.136 af
Outflow=0.47 cfs 0.136 af

Pond 2P: Drywelis Peak Elev=11.14' Storage=45 ¢f Inflow=0.17 cfs 0.015 af
Qutflow=0.09 cfs 0.015 af

Total Runoff Area = 1.074 ac Runoff Volume = 0.151 af Average Runoff Depth = 1.69"
30.73% Pervious = 0,330 ac  69.27% Impervious =0.744 ac
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Summary for Subcatchment SUB-1A:

Runoff = 1.91cfs @ 12.09 hrs, Volume= 0.136 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lll 24-hr 2-Year Rainfall=3.40"

Area (sf) CN Description
* 11,381 98 Roof
* 16,169 98 Pavement/ Walkways
6,486 38 >75% Grass cover, Good, HSG A
34,036 87 Weighted Average
6,486 19.06% Pervious Area
27,550 80.94% Impervious Area

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

6.0 Direct Entry,

Subcatchment SUB-1A:
Hydrograph
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Summary for Subcatchment SUB-1B:

Runoff = 0.07cfs @ 12.12 hrs, Volume= 0.007 af, Depth= 0.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt{= 0.02 hrs
Type lil 24-hr 2-Year Rainfall=3.40"

Area (sf)  CN Description
* 2,545 98 Pavement / Walkways
1,501 36 Woods, Fair, HSG A
2,728 39 >75% Grass cover, Good, HSG A
6,774 61 Weighted Average

4,229 62.43% Pervious Area
2,545 37.57% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (fest) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment SUB-1B:

Hydrograph
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Summary for Subcatchment SUB-1C:

Runoff = 0.10cfs @ 12.10 hrs, Volurme= 0.008 af, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type I 24-hr 2-Year Rainfall=3.40"

Area(sf) CN Description
* 2,275 98 Pavement / Walkways
2,027 39 >75% Grass cover, Good, HSG A
4,302 70  Weighted Average
2,027 47.12% Pervious Area
2,275 52.88% Impervious Area

Tc Llength Slope Velocity Capacity Description
{min} {feet) (ft/ft) (ft/sec) {cfs)

6.0 Direct Entry,

Subcatchment SUB-1C:
Hydrograph
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Summary for Subcatchment SUB-1D:

Runoff = 0.00cfs @ 21.00 hrs, Volume= 0.000 af, Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 2-Year Rainfall=3.40"

Area {sf} CN Description
1,640 39  >75% Grass cover, Good, HSG A

* 50 98 Walkway
1690 41 Weighted Average
1,640 97.04% Pervious Area
50 2.96% Impervious Area

Te Length Slope Velocity Capacity Description
{min) (feet) (ft/it)  (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment SUB-1D:
Hydrograph
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Summary for Reach DP-1;

Inflow Area = 1.074 ac, 69.27% Impervious, Inflow Depth= 0.00" for 2-Year event
Inflow = 0.00cfs @ 21.00 hrs, Volume= 0.000 af
Quiflow = 0.00cfs @ 21.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

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

Reach DP-1:
Hydrograph

[ inflow
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Summary for Pond 1P: Drywells

Inflow Area = 0.781 ac, 80.94% Impervious, Inflow Depth = 2.09" for 2-Year event
Inflow = 1.91cfs@ 12.09 hrs, Volume= 0.136 af

OQutflow = 047 cfs @ 11.82 hrs, Volume= 0.136 af, Atten=75%, Lag= 0.0 min
Discarded = 047cfs @ 11.82 hrs, Volume= 0.136 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev=13.06' @ 12.48 hrs Surf.Area= 2,472 sf Storage= 1,268 cf

Plug-Flow detention time= 14.4 min calculated for 0.136 af {100% of inflow)
Center-of-Mass det. time= 14.4 min { 830.7 - 816.3 )

Volume Invert  Avail.Storage Storage Description
#1A 12.20' 2,042 cf 34.33'W x 72.00'L x 3.54'H Field A
8,755 cf Overall - 3,651 ¢f Embedded = 5,104 ¢f x 40.0% Voids
#2A 12.70' 3,651 cf Cultec R-330XL x 70 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

5,693 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Discarded 12.20" 8.270 in/hr Exfiltration over Surface area

gﬁ_scarded OutFlow Max=0.47 cfs @ 11.82 hrs HW=12.24" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.47 cfs)



Prop. Conditions Type Il 24-hr 2-Year Rainfall=3.40"

Prepared by Morse Engineering Company, Inc. Printed 7/5/2022
HydroCAD® 9.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 23

Pond 1P: Drywells - Chamber Wizard Field A
Chamber Model! = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00°'L = 62.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
10 Chambers/Row x 7.00' Long = 70.00' + 12.0" End Stone x 2 = 72.00" Base Length
7 Rows x 52.0" Wide + 4.0" Spacing x 6 + 12.0" Side Stone x 2 = 34.33' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
70 Chambers x 52.2 cf = 3,651.0 cf Chamber Storage
8,755.0 cf Field - 3,651.0 c¢f Chambers = 5,104.0 cf Stone x 40.0% Voids = 2,041.6 cf Stone Storage
Stone + Chamber Storage = 5,692.6 ¢f = 0.131 af
70 Chambers

324.3 cy Field
189.0 cy Stone

[AYAYA)
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Pond 1P: Drywells
Hydrograph
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Summary for Pond 2P: Drywells

Inflow Area = 0.254 ac, 43.52% Impervious, Inflow Depth= 0.69" for 2-Year event
Inflow = 017 cfs @ 12.11 hrs, Volume= 0.015 af

Outflow = 0.09cfs @ 12.06 hrs, Volume= 0.015 af, Atten= 46%, Lag= 0.0 min
Discarded = 0.09cfs @ 12.06 hrs, Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0,02 hrs
Peak Elev= 11.14' @ 12.34 hrs Surf.Area= 470 sf Storage= 45 cf

Plug-Flow detention time= 2.8 min calculated for 0.015 af (100% of inflow)
Center-of-Mass det. time= 2.8 min ( 890.9 - 888.2 )

Volume Invert Avail.Storage  Storage Description
#1A 10.90' 415¢ct 15.67'W x 30.00'L x 3.54'H Field A
1,665 cf Overall - 626 ¢f Embedded = 1,039 ¢f x 40.0% Voids
#2A 11.40' 626 cf Cultec R-330XL x 12 Inside #1

Effective Size= 47 8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L. with 1.50' Overlap

1,041 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Outlet Devices
#1  Discarded 10.90" 8.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.09 cfs @ 12.06 hrs HW=10.95" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.09 cfs)
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Pond 2P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 ¢f x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
4 Chambers/Row x 7.00' Long = 28.00' + 12.0" End Stone x 2 = 30.00' Base Length
3 Rows x 52.0" Wide + 4.0" Spacing x 2 + 12.0" Side Stone x 2 = 15.67' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
12 Chambers x 52.2 cf = 625.9 cf Chamber Storage
1,664.6 cf Field - 625.9 cf Chambers = 1,038.7 cf Stone x 40.0% Voids = 415.5 cf Stone Storage
Stone + Chamber Storage = 1,041.4 cf = 0.024 af
12 Chambers

61.7 cy Field
38.5 cy Stone
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Pond 2P: Drywells
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1A: Runoff Area=34,036 sf 80.94% Impervious Runoff Depth=3.29"
Tc=6.0 min CN=87 Runoff=2.96 cfs 0.214 af

Subcatchment SUB-1B: Runoff Area=6,774 sf 37.57% Impervious Runoff Depth=1.19"
Tc=6.0 min CN=61 Runoff=0.19 cfs 0.015 af

Subcatchment SUB-1C: Runoff Area=4,302 sf 52.88% Impervious Runoff Depth=1.82"
Tc=6.0 min CN=70 Runoff=0.20 cfs 0.015 af

Subcatchment SUB-1D: Runoff Area=1,690 sf 2.96% Impervious Runoff Depth=0.20"
Tc=6.0 min CN=41 Runoff=0.00 cfs 0.001 af

Reach DP-1: Inflow=0.00 cfs 0.001 af
Outflow=0.00 cfs 0.001 af

Pond 1P; Drywells Peak Elev=13.75" Storage=2,696 cf Inflow=2.96 cfs 0.214 af
Outflow=0.47 cfs 0.214 af

Pond 2P: Drywells Peak Elev=11.92' Storage=295 cf Inflow=0.40 cfs 0.030 af
Outflow=0.09 cfs 0.030 &f

Total Runoff Area = 1.074 ac  Runoff Volume = 0.245 af Average Runoff Depth = 2.74"
30.73% Pervious =0.330 ac  69.27% Impervious = 0.744 ac
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Summary for Subcatchment SUB-1A:

Runoff = 296 cfs @ 12.09 hrs, Volume= 0.214 af, Depth= 3.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type |l 24-hr 10-Year Rainfall=4,70"

Area (sf) CN Description
* 11,381 98 Roof
* 16,169 98 Pavement / Walkways
6,486 39 >75% Grass cover, Good, HSG A
34,036 87 Weighted Average
6,486 19.06% Pervious Area
27,550 80.94% Impetvious Area

Te Length Slope Velocity Capacity Deséription
{min)  (feet) {f/ft) (ft/sec) {cfs)

6.0 Direct Entry,

Subcatchment SUB-1A:

Hydrograph
[ Rurof}
286 cfs |
i ] Type |l 24-hr|10-Year
B Rainfall=4.70"
¥ Runoff Are?==34 036 sf
2 Py Runo dlugme =024 a
g :j Runpff Depth=3.29'
g Z Tc=6.0 min
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Summary for Subcatchment SUB-1B:

Runoff = 019cfs @ 12.10 hrs, Volume= 0.015 af, Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Hl 24-hr 10-Year Rainfall=4.70"

Area (sf} CN Description
* 2,545 98 Pavement/ Walkways
1,501 38 Woods, Fair, HSG A
2,728 39 >75% Grass cover, Good, HSG A
6,774 61 Weighted Average
4229 62.43% Pervious Area
2,545 37.57% Impervious Area

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

6.0 Direct Entry,

Subcatchment SUB-1B:
Hydrograph
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Prop. Conditions
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Summary for Subcatchment SUB-1C:
Runoff = 0.20cfs @ 12.09 hrs, Volume= 0.015 af, Depth= 1.82"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-Year Rainfall=4.70"
Area (sf) CN Description
* 2,275 98 Pavement/ Walkways
2,027 39 >»75% Grass cover, Good, HSG A
4,302 70  Weighted Average
2,027 47.12% Pervious Area
2,275 52.88% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment SUB-1C:
Hydrograph
022_5 {00 Runoft
0.214 0.20 cfs
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Summary for Subcatchment SUB-1D:

Runoff = 0.00cfs @ 12.46 hrs, Volume= 0.001 af, Depth= 0.20"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type {ll 24-hr 10-Year Rainfall=4.70"

Area (sf) CN Description
1,640 38 >75% Grass cover, Good, HSG A

* 50 98 Walkway
1,690 41 Weighted Average
1,640 97.04% Pervious Area
50 2.96% impervious Area

Tc Length  Slepe Velocity Capacity Description
(min)  (feet) (ft/ft) (fi/sec) {cfs)
8.0 Direct Entry,

Subcatchment SUB-1D:
Hydrograph
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Summary for Reach DP-1:

Inflow Area = 1.074 ac, 69.27% Impervious, Inflow Depth = 0.01" for 10-Year event
Inflow = 0.00cfs @ 12.46 hrs, Volume= 0.001 af
Qutflow = 0.00cfs @ 12.46 hrs, Volume= 0.001 af, Atten= 0%, Lag= 0.0 min

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

Reach DP-1:
Hydrograph

O Inflow
O Outflow
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Summary for Pond 1P: Drywells

Inflow Area = 0.781 ac, 80.94% Impervious, Inflow Depth = 3.29" for 10-Year event
Inflow = 2.96cfs @ 12.09 hrs, Volume= 0.214 af

Qutflow = 047 cfs @ 11.70 hrs, Volume= 0.214 af, Atten= 84%, Lag= 0.0 min
Discarded = 047 cfs @ 11.70 hrs, Volume= 0.214 af

Routing by Stor-ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 13.75' @ 12.57 hrs Surf.Area= 2,472 sf Storage= 2,696 cf

Plug-Flow detention time= 35.6 min calculated for 0.214 af (100% of inflow)
Center-of-Mass det. time= 35.6 min { 839.2 - 803.5)

Volume Invert  Avail. Storage Storage Description
#1A 12.20° 2,042 cf 34.33'W x 72,00'L x 3.54'H Field A
8,755 cf Overall - 3,651 cf Embedded = 5,104 ¢f x 40.0% Voids
#2A 12.70 3,651 ¢f Cultec R-330XL x 70 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Quverall Size= 52.0"W x 30.6"H x 8.50'L with 1.50' Overlap

5,693 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Discarded 12.20" 8.270 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.47 cfs @ 11.70 hrs HW=12.24' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.47 cfs)
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Pond 1P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overaill Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
10 Chambers/Row x 7.00' Long = 70.00' + 12.0" End Stone x 2 = 72.00' Base Length
7 Rows x 52.0" Wide + 4.0" Spacing x 6 + 12.0" Side Stone x 2 = 34.33' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
70 Chambers x 52.2 cf = 3,651.0 ¢f Chamber Storage
8,755.0 cf Field - 3,651.0 cf Chambers = 5,104.0 cf Stone x 40.0% Voids = 2,041.6 cf Stone Storage
Stone + Chamber Storage = 5,692.6 cf = 0.131 af
70 Chambers

324.3 cy Field
189.0 cy Stone
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Pond 1P: Drywells

Hydrograph
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Summary for Pond 2P: Drywells

Inflow Area = 0.254 ac, 43.52% Impervious, Inflow Depth = 1.44" for 10-Year event
Inflow = 040cfs @ 12.10 hrs, Volume= (0.030 af

Outflow = 0.09cfs @ 11.90 hrs, Volume= 0.030 af, Atten=77%, Lag= 0.0 min
Discarded = 0.09cfs@ 11.90 hrs, Volume= 0.030 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 11.92' @ 12.56 hrs Surf.Area= 470 sf Storage= 295 cf

Plug-Flow detention time= 19.5 min calculated for 0.030 af (100% of inflow)
Center-of-Mass det. time= 19.5 min ( 883.7 - 864.2 )

Volume Invert Avail Storage  Storage Description
#1A 10.90' 415 cf 15.67'W x 30.00'L x 3.54'H Field A
1,665 cf Overall - 626 cf Embedded = 1,039 ¢f x 40.0% Voids
#2A 11.40' 626 cf Cultec R-330XL x 12 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 of
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

1,041 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 10.90° 8.270C in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.09 cfs @ 11.90 hrs HW=10.94' (Free Discharge)
t=Exfiltration (Exfiltration Controls 0.09 cfs)
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Pond 2P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Qverall Size= 52.0"W x 30.5"H x 8.50'L with 1,50" Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
4 Chambers/Row x 7.00' Long = 28.00' + 12.0" End Stone x 2 = 30.00' Base Length
3 Rows x 52.0" Wide + 4.0" Spacing x 2 + 12.0" Side Stone x 2 = 15.67' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
12 Chambers x 52.2 ¢f = 625.9 cf Chamber Storage
1,664.6 cf Field - 625.9 ¢f Chambers = 1,038.7 cf Stone x 40.0% Voids = 415.5 ¢f Stone Storage
Stone + Chamber Storage = 1,041.4 cf = 0.024 af
12 Chambers

61.7 cy Field
38.5 cy Stone
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Pond 2P: Drywells
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.02 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment SUB-1A: Runoff Area=34,036 sf 80.94% Impervious Runoff Depth=5.48"
Tc=6.0 min CN=87 Runoff=4.82 cfs 0.357 af

Subcatchment SUB-1B: Runoff Area=6,774 sf 37.57% Impervious Runoff Depth=2.70"
Te=6.0 min CN=61 Runoff=0.48 cfs 0.035 af

Subcatchment SUB-1C: Runoff Area=4,302 sf 52.88% Impervious Runoff Depth=3.62"
Te=6.0 min CN=70 Runoff=0.42 cfs 0.030 af

Subcatchment SUB-1D: Runoff Area=1,690 sf 2.96% Impervious Runoff Depth=0.92"
Te=6.0 min CN=41 Runoff=0.02 cfs 0.003 af

Reach DP-1: Inflow=0.02 cfs 0.003 af
Outflow=0.02 cfs 0.003 af

Pond 1P: Drywelis Peak Elev=15.59' Storage=5,543 c¢f Inflow=4.82 cfs 0.357 af
Outflow=0.47 cfs 0.357 af

Pond 2P: Drywells Peak Elev=14.37' Storage=1,028 cf Inflow=0.90 cfs 0.065 af
Outfiow=0.09 cfs 0.065 af

Total Runoff Area=1.074 ac Runoff Volume = 0.425 af Average Runoff Depth = 4.74"
30.73% Pervious = 0.330 ac  69.27% Impervious =0.744 ac
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Summary for Subcatchment SUB-1A:

Runoff = 4.82cfs @ 12.08 hrs, Volume= 0.357 af, Depth= 5.48"

Runoff by SCS8 TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type lil 24-hr 100-Year Rainfali=7.00"

Area(sf) CN Description
* 11,381 98 Roof
* 16,169 98 Pavement/ Walkways
6,486 39 >75% Grass cover, Good, HSG A
34,036 87 Weighted Average
6,486 19.06% Pervious Area
27,550 80.94% Impervious Area

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

6.0 Direct Entry,

Subcatchment SUB-1A:
Hydrograph

Type [l 24-hr 100-Year
Rainfall=7.00"
Ei
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Runoff Arﬁa‘==34,036
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Summary for Subcatchment SUB-1B:

Runoff = 0.48cfs @ 12.09 hrs, Volume= 0.035 af, Depth= 2.70"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area {sf) CN Description
* 2,545 98 Pavement/ Walkways
1,501 36 Woods, Fair, HSG A
2,728 39  >75% Grass cover, Good, HSG A
6,774 61 Weighted Average
4,229 62.43% Pervious Area
2,545 37.57% Impervious Area

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

6.0 Direct Entry,

Subcatchment SUB-18:

Hydrograph
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Summary for Subcatchment SUB-1C:

Runoff = 042cfs @ 12.09 hrs, Volume= 0.030 af, Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, di= 0.02 hrs
Type lll 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
* 2,275 98 Pavement/ Walkways
2,027 39 >75% Grass cover, Good, H5G A
4,302 70 Weighted Average
2,027 47.12% Pervious Area
2,275 52.88% Impervious Area

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

Subcatchment SUB-1C:
Hydrograph
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Summary for Subcatchment SUB-1D:

Runoff = 0.02cfs @ 12.13 hrs, Volume= 0.003 af, Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Type Il 24-hr 100-Year Rainfall=7.00"

Area (sf) CN Description
1,640 39 >75% Grass cover, Good, HSG A

* 50 98  Walkway
1,690 41 Weighted Average
1,640 97.04% Pervious Area
50 2.96% Impervious Area

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

6.0 Direct Entry,
Subcatchment SUB-1D:
Hydrograph
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Summary for Reach DP-1:

Inflow Area = 1.074 ac, 69.27% Impervious, Inflow Depth= 0.03" for 100-Year event
inflow = 0.02cfs @ 12.13 hrs, Volume= 0.003 af
Outflow = 0.02cfs @ 12.13 hrs, Volume= 0.003 af, Atten= 0%, Lag= 0.0 min

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

Reach DP-1:
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Summary for Pond 1P: Drywells

Inflow Area = 0.781 ac, 80.94% Impervious, Inflow Depth= 5.48" for 100-Year event
Inflow = 482cfs @ 12.08 hrs, Volume= 0.357 af

Qutflow = 047 cfs @ 11.52 hrs, Volume= 0.357 af, Atten= 90%, Lag= 0.0 min
Discarded = 0.47 cfs @ 11.52 hrs, Volume= 0.357 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 15.59' @ 12.90 hrs Surf.Area= 2,472 sf Storage= 5,543 cf

Plug-Flow detention time= 86.3 min calculated for 0.357 af (100% of inflow)
Center-of-Mass det. time= 86.2 min ( 875.6 - 789.4 )

Volume Invert Avail.Storage  Storage Description
#1A 12.20' 2,042 ¢t 34.33'W x 72.00'L x 3.54'H Field A
8,755 cf Overall - 3,651 cf Embedded = 5,104 cf x 40.0% Voids
#2A 12.70' 3,651 ¢f Cultec R-330XL x 70 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

5,693 ¢f Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert  Qutlet Devices
#1 Discarded 12.20' 8.270 in/hr Exfiltration over Surface area

Discarded QutFlow Max=0.47 cfs @ 11.52 hrs HW=12.24' (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.47 cfs)
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Pond 1P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 62.2 cf
Qverall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
10 Chambers/Row x 7.00' Long = 70.00' + 12.0" End Stone x 2 = 72.00" Base Length
7 Rows x 52.0" Wide + 4.0" Spacing x 6 + 12.0" Side Stone x 2 = 34.33' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
70 Chambers x 52.2 cf = 3,651.0 cf Chamber Storage
8,755.0 cf Field - 3,651.0 of Chambers = 5,104.0 cf Stone x 40.0% Voids = 2,041.6 cf Stone Storage
Stone + Chamber Storage = 5,692.6 ¢f = 0.131 af
70 Chambers

324.3 cy Field
189.0 cy Stone
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Pond 1P: Drywells

Hydrograph
O Inflow
J 4.82¢cfs | B Discarded
® ¢ Inflow. Area=0.781 aJ:
; / F'Eﬁk r:I -"'“ \.l.t « !
g K Storage=5,543 cf
] &
E 1
$ 7
2- é
.
7 > 7 e A 7 L Z 77
o-

0 2 46 B 10121416 18 2022 24 26 26 30 32 34 36 38 40 4244 46 48 50 52 54 56 5860 62 64 66 6870 72
Time {hours}



Prop. Conditions Type Il 24-hr 100-Year Rainfall=7.00"

Prepared by Morse Engineering Company, Inc. Printed 7/5/2022
HydroCAD® 8.10 s/n 06290 © 2011 HydroCAD Software Solutions LLC Page 49

Summary for Pond 2P: Drywells

Inflow Area = 0.254 ac, 43.52% Impervious, Inflow Depth = 3.06" for 100-Year event
Inflow = 0.90cfs @ 12.09 hrs, Volume= 0.065 af

Qutilow = 0.09c¢fs @ 11.68 hrs, Volume= 0.085 af, Atten=90%, Lag= 0.0 min
Discarded = 0.09cfs @ 11.68 hrs, Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.02 hrs
Peak Elev= 14.37' @ 13.09 hrs Surf.Area= 470 sf Storage= 1,028 cf

Plug-Flow detention time= 99.1 min calculated for 0.065 af (100% of inflow)
Center-of-Mass det. time= 99.1 min ( 940.9 - 841.8)

Volume Invert Avail.Storage Storage Description
#1A 10.90' 415 cf 15.67'W x 30.00'L x 3.54'H Field A
1,665 cf Overall - 626 cf Embedded = 1,038 cf x 40.0% Voids
#2A 11.40' 626 cf Cultec R-330XL x 12 Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L. = 52.2 ¢f
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

1,041 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Discarded 10.80' 8.270 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.09 cfs @ 11.68 hrs HW=10.94' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.09 cfs)
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Pond 2P: Drywells - Chamber Wizard Field A
Chamber Model = Cultec R-330XL
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
52.0" Wide + 4.0" Spacing = 56.0" C-C
4 Chambers/Row x 7.00' Long = 28.00' + 12.0" End Stone x 2 = 30,00’ Base Length
3 Rows x 52.0" Wide + 4.0" Spacing x 2 + 12.0" Side Stone x 2 = 15.67' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height
12 Chambers x 52.2 cf = 625.9 cf Chamber Storage
1,664.6 cf Field - 625.9 cf Chambers = 1,038.7 cf Stone x 40.0% Voids = 415.5 cf Stone Storage
Stone + Chamber Storage = 1,041.4 ¢f = 0,024 af
12 Chambers

61.7 cy Field
38.5 cy Stone

AYATA
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Pond 2P: Drywells

Hydrograph
i Inflow
™ IO.QD;!S ] 5 B Discarded
] Inflow Area=0.254 ac
/ Peak Elev=14.37"
j Storage=1,028 cf
%
Z
z
Z : A, e, Z 27 . e e
o

0 2 46 8 101214 16 18 2022 24 26 28 30 32 34 36 38 40 42 44 46 4B 50 52 54 56 5860 62 64 66 6870 72
Time {hours)



APPENDIX C
- Pre-Development Watershed Plan
- Post-Development Watershed Plan










