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DRAINAGE SUMMARY REPORT

500 Harvard Street A&M Project # 2259-02
Brookline, MA October 13, 2020
o INTRODUCTION

The purpose of this drainage summary report is to provide an overview of the proposed stormwater
management system for the proposed site development located at 500 Harvard Street, Brookline, MA.
The report will show by means of narrative, calculations, and exhibits that there is no increase in the peak
rates of runoff nor volumes from the site the at study point for all design storm events.

The site is currently developed and served as a former restaurant (Rubin’s Kosher Delicatessen). The
project proposes to raze the existing building and parking lot and construct a new residential building with
retail accommodations on the ground floor. Site improvements include constructing a multi-story mixed-
use building (5,992+ square feet) with commercial and residential units and an on-site parking garage as
well as site amenities such as sidewalks.

L SITE CATEGORIZATION FOR STORMWATER REGULATIONS

The project is considered a new development under the MA DEP Stormwater Management Standards due
to the net increase in impervious area. The project has been designed to meet the performance standards
listed in 310 CMR 10.00 and further described in the Massachusetts Stormwater Handbook to the
maximum extent practicable. There is no alteration proposed nor any work proposed within any MA
DEP jurisdictional areas, so approval under the Massachusetts Wetlands Protection Act is not required.

L4 SITE LOCATION AND ACCESS

The property address is 500 Harvard Street, Brookline, MA 02446. The parcel is identified as Brookline
Parcel ID 072-01-00 and has a total land area of 6,969+ square feet (0.16+ acres). The site is a corner lot
with direct paved site access at curb cuts to Harvard Street and Kenwood Street.

° EXISTING/PROPOSED SITE CONDITIONS

The surface drainage flow was analyzed at one discharge point. Study Point #1 is the summation of the
surface runoff sheet flowing to an existing 12-inch reinforced concrete drainage pipe near the intersection
of Harvard Street and Kenwood Street.

The existing site watershed is largely impervious. Only 1,113+ square feet of the 6,969+ square foot site
watershed is pervious, which is about 16% of the total site watershed. The site sheet flows towards two
existing catch basins on-site, and any runoff which leaves the site (such as that from landscaped areas
adjacent to Harvard Street) is captured by an existing catch basin located at a localized low-point near the
intersection of Harvard Street and Kenwood Street. All stormwater runoff is captured by the municipal
drainage system that flows through the 12-inch drainage trunk line at the intersection of Harvard Street
and Kenwood Street (Study Point #1).

The proposed site development increases the amount of imperious area within the watershed area. The
proposed watershed increases the impervious area by 950 square feet, or about 13.6% of the total site
watershed. Approximately 86% of the site consists of the proposed building. Roof stormwater is collected
and discharges via a roof leader to a proposed drain manhole over the 12-inch municipal drainage pipe in
Harvard Street. The remaining site impervious area sheet flows towards Harvard Street and Kenwood
Street. All site stormwater will continue to discharge through the the 12-inch drainage trunk line at the
intersection of Harvard Street and Kenwood Street (Study Point #1).

L4 EXISTING SOIL CONDITIONS

For purposes of classifying the Hydrological Soil Group (HSG) the on-site soils were identified using the
USDA soil maps for Norfolk County. The site is shown entirely as soil type 628C — Canton-Urban land
complex. The drainage analysis uses HSG A for Canton-Urban land for both the existing and proposed
conditions. Test pits will be performed prior to construction.
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A copy of the soil mapping is included in both the Appendix and Exhibits sections of this report.

° DRAINAGE ANALYSIS METHODOLOGY
A peak rate of runoff will be determined using techniques and data found in the following:

1. Urban Hydrology for Small Watersheds — Technical Release 55 by the United States Department
of Agriculture Soils Conservation Service, June 1986. Runoff curve numbers were obtained
from this reference.

2. HydroCAD® Stormwater Modeling System by HydroCAD Software Solutions LLC, version
10.00-26, 2020. The HydroCAD program was used to generate the runoff hydrographs for the
watershed areas, to determine discharge/stage/storage characteristics for the stormwater BMPs,
to perform drainage routing and to combine the results of the runoff hydrographs. HydroCAD
uses the TR-20 methodology of the SCS Unit Hydrograph procedure (SCS-UH).

3. Soil Survey of Middlesex County Massachusetts by United States Department of Agriculture,
NRCS. Soil types and boundaries were obtained from this reference.

L4 PEAK RATE OF RUNOFF

A storm water runoff analysis of the existing and proposed conditions includes an estimate of the peak
rate of runoff from various rainfall events. Peak runoff rates were developed using TR-55 Urban
Hydrology for Small Watersheds, developed by the U.S. Department of Commerce, Engineering Division
and the HydroCAD 10.00-26 computer program. Further, the analysis has been prepared in accordance
with the Town of Brookline requirements and standard engineering practices. The peak rate of runoff has
been estimated for each watershed during the 2, 10, 25, and 100-year storm events. The rainfall
intensities are based on the Technical Paper No. 40 (TP-40) rainfall values for Norfolk County, MA.

The stormwater runoff model shows that the proposed site development does not increase the rate nor volume of
runoff during all storm events at the point of analysis. The following table provides a summary of the estimated
peak rate and total runoff volume at the Study Point during each of the design storm events. The HydroCAD
worksheets are included in the following sections of this report.

Table 1: Study Point # (On-site Flow to Brookline Drainage System)

2-Year 10-Year 25-Year 100-Year
Existing Runoff (CFS) 0.39 0.64 0.77 0.97
Proposed Runoff (CFS) 0.34 0.51 0.60 0.74
PERCENT DECREASE 12.8% 20.3% 22.1% 23.7%
Existing Volume (CF) 1,209 2,024 2,470 3,145
Proposed Volume (CF) 1,152 1,950 2,411 3,104
PERCENT DECREASE 4.9% 3.7% 2.4% 1.3%
L MA DEP STORMWATER PERFORMANCE STANDARDS

The MA DEP Stormwater Management Policy was developed to improve water quality by implementing
performance standards for storm water management. The intent is to implement the stormwater
management standards through the review of filings by the issuing authority (Conservation Commission
or DEP). The following section outlines how the proposed Stormwater Management System meets the
standards set forth by the Policy.
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BMP’s implemented in the design include:
Drain manholes with deep sumps
Subsurface infiltration chamber system with Isolator row

Temporary erosion and sedimentation controls will be incorporated into the construction phase of the
project. These temporary controls may include straw bale and/or silt fence barriers, inlet sediment traps,
diversion channels, and stabilized construction entrances as needed.

The Massachusetts Department of Environmental Protection has established ten (10) Stormwater
Management Standards. A project that meets or exceeds the standards is presumed to satisfy the
regulatory requirements regarding stormwater management. The Standards are as follows:

1. No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater directly to or
cause erosion in wetlands or waters of the Commonwealth.

2. Stormwater management systems shall be designed so that post-development peak discharge
rates do not exceed pre-development peak discharge rates. This Standard may be waived for
discharges to land subject to coastal storm flowage as defined in 310 CMR 10.04.

3. Loss of annual recharge to groundwater shall be eliminated or minimized through the use of
infiltration measures including environmentally sensitive site design, low impact development
techniques, stormwater best management practices, and good operation and maintenance. At a
minimum, the annual recharge from the post-development site shall approximate the annual
recharge from pre-development conditions based on soil type. This Standard is met when the
stormwater management system is designed to infiltrate the required recharge volume as
determined in accordance with the Massachusetts Stormwater Handbook.

4. Stormwater management systems shall be designed to remove 80% of the average annual post-
construction load of Total Suspended Solids (TSS). This Standard is met when:

a. Suitable practices for source control and pollution prevention are identified in a long-
term pollution prevention plan, and thereafter are implemented and maintained;

b. Structural stormwater best management practices are sized to capture the required
water quality volume determined in accordance with the Massachusetts Stormwater
Handbook; and

c. Pretreatment is provided in accordance with the Massachusetts Stormwater Handbook.

5. For land uses with higher potential pollutant loads, source control and pollution prevention shall
be implemented in accordance with the Massachusetts Stormwater Handbook to eliminate or reduce
the discharge of stormwater runoff from such land uses to the maximum extent practicable. If
through source control and/or pollution prevention all land uses with higher potential pollutant loads
cannot be completely protected from exposure to rain, snow, snow melt, and stormwater runoff, the
proponent shall use the specific structural stormwater BMPs determined by the Department to be
suitable for such uses as provided in the Massachusetts Stormwater Handbook. Stormwater
discharges from land uses with higher potential pollutant loads shall also comply with the
requirements of the Massachusetts Clean Waters Act, M.G.L. c. 21, §§ 26-53 and the regulations
promulgated thereunder at 314 CMR 3.00, 314 CMR 4.00 and 314 CMR 5.00.
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6. Stormwater discharges within the Zone Il or Interim Wellhead Protection Area of a public water
supply, and stormwater discharges near or to any other critical area, require the use of the specific
source control and pollution prevention measures and the specific structural stormwater best
management practices determined by the Department to be suitable for managing discharges to such
areas, as provided in the Massachusetts Stormwater Handbook. A discharge is near a critical area if
there is a strong likelihood of a significant impact occurring to said area, taking into account site-
specific factors. Stormwater discharges to Outstanding Resource Waters and Special Resource
Waters shall be removed and set back from the receiving water or wetland and receive the highest
and best practical method of treatment. A “storm water discharge” as defined in 314 CMR
3.04(2)(a)l or (b) to an Outstanding Resource Water or Special Resource Water shall comply with
314 CMR 3.00 and 314 CMR 4.00. Stormwater discharges to a Zone I or Zone A are prohibited
unless essential to the operation of a public water supply.

7. A redevelopment project is required to meet the following Stormwater Management Standards
only to the maximum extent practicable: Standard 2, Standard 3, and the pretreatment and structural
best management practice requirements of Standards 4, 5, and 6. Existing stormwater discharges
shall comply with Standard 1 only to the maximum extent practicable. A redevelopment project shall
also comply with all other requirements of the Stormwater Management Standards and improve
existing conditions.

8. A plan to control construction-related impacts including erosion, sedimentation and other
pollutant sources during construction and land disturbance activities (construction period erosion,
sedimentation, and pollution prevention plan) shall be developed and implemented.

9. A long-term operation and maintenance plan shall be developed and implemented to ensure that
stormwater management systems function as designed.

10. All illicit discharges to the stormwater management system are prohibited.

The following calculations demonstrate that the proposed stormwater management system is in
compliance with the performance standards as outlined in the MA DEP Stormwater Management
Handbook.

STANDARD #1:

The proposed development will not introduce any new outfalls with direct discharge to a wetland area or
waters of the Commonwealth of Massachusetts.

STANDARD #2:

The proposed development has been designed so that the post-development peak discharge rates do not
exceed the predevelopment peak discharge rates. A summary of the existing and post-developed
discharge rates is included within this document (See page 1-3).

STANDARD #3:
Recharge is proposed on-site and calculations have been provided in the Appendix.

STANDARD #4:

The proposed stormwater management system has been designed to the maximum extent practical. Clean
building roof runoff makes up 86% of the site area. Clean roof runoff is captured and discharged to the
proposed subsurface infiltration system and eventually to the Brookline closed drainage system.
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STANDARD #5:

The site is not considered a land use with higher potential pollutant loads (LUHPPL).

STANDARD #6:
The project site is not within a Zone II or ORW.

STANDARD #7:

The proposed project is considered a new development project due to the increase in impervious area over
existing conditions. The stormwater management system has been designed to meet the Standards as
outlined in the Massachusetts Stormwater Handbook.

STANDARD #8:

A plan to control construction-related impacts, including erosion, sedimentation and other pollutant
sources during construction and land disturbance activities will be developed.

STANDARD #9:

The project is considered a minor project under the Brookline Stormwater Management Article 8.26
General Bylaws as it disturbs less than one acre. At the discretion of the Brookline DPW, submission of
an operation and maintenance plan may be waived.

STANDARD #10:

There are no expected illicit discharges to the stormwater management system. The applicant will submit
the Illicit Discharge Compliance Statement prior to the discharge of stormwater runoff to the post-
construction stormwater best management practices and prior to the issuance of a Certificate of
Compliance.

° MA DEP CHECKLIST FOR STORMWATER REPORTS
See following pages.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.! This Checklist
is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 82

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

' The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

1.1 - SW Checklist « 04/01/08 Stormwater Report Checklist + Page 1 of 8






Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

10)éyzo

Signtture and Date 7

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

X New development
[l Redevelopment

[J Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

X No disturbance to any Wetland Resource Areas
Site Design Practices (e.g. clustered development, reduced frontage setbacks)
Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

O 0O 0O 0O

LID Site Design Credit Requested:

] Credit 1

] Credit 2

] Credit 3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof
Subsurface infiltration chamber system, manhole with deep sump

O 0Oo0o00o0o0oao

Other (describe):

Standard 1: No New Untreated Discharges

XI No new untreated discharges

XI Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

XI Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[
[

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X

X
[
X

O X

X
[

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

X Static [] Simple Dynamic [] Dynamic Field"

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[1 M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[ 1 Solid Waste Landfill pursuant to 310 CMR 19.000

[ 1 Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.
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Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

[ 1 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

[] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

D e o

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

[

[] is within the Zone Il or Interim Wellhead Protection Area

[] is near or to other critical areas

[1 is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[ 1 involves runoff from land uses with higher potential pollutant loads.

[ 1 The Required Water Quality Volume is reduced through use of the LID site Design Credits.

[] Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
[] The BMP is sized (and calculations provided) based on:

XI The %2 or 1” Water Quality Volume or

[] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

[] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[ ] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs)

[] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

[]
X The NPDES Multi-Sector General Permit does not cover the land use.
[ ] LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

[] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[ 1 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[] Critical areas and BMPs are identified in the Stormwater Report.
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Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

extent practicable

[] The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project

[ 1 Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

[ 1 Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

[1 Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

[ 1 Bike Path and/or Foot Path
[ 1 Redevelopment Project

[ 1 Redevelopment portion of mix of new and redevelopment.

[ ] Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

[ ] The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

[] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

[] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

XI The project is not covered by a NPDES Construction General Permit.

1 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

[] The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

X The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

XI Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

X X X X X

Estimated operation and maintenance budget; and

X Operation and Maintenance Log Form.

[] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

[ 1 A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[ 1 A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
[ 1 The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

] An llicit Discharge Compliance Statement is attached:;

DX NO llliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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Section 2.0 Existing HydroCAD Report

2 HYDROCAD WORKSHEETS «.eeeeeeeereeneecereasessossansonons EXISTING CONDITIONS






Existing Site Runoff

> |E-SP-1

Municipal Drainage

Existing HCAD - 500 Harvard
Prepared by Microsoft

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Printed 10/7/2020

Page 2
Area Listing (all nodes)

£ [

Routing Diagram for Existing HCAD - 500 Harvard
Prepared by Microsoft, Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

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

1,113 39 >75% Grass cover, Good, HSG A (E-1)
3,530 98 Unconnected pavement, HSG A (E-1)
2,326 98 Unconnected roofs, HSG A (E-1)
6,969 89  TOTAL AREA




Existing HCAD - 500 Harvard

Prepared by Microsoft

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Printed 10/7/2020
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(so-ft) Group Numbers
6,969 HSG A E-1

0 HSG B
0 HSG C
0 HSG D
0 Other
6,969 TOTAL AREA

Existing HCAD - 500 Harvard

Prepared by Microsoft
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Printed 10/7/2020
Page 4

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground

(so-ft) (so-ft) (so-ft) (so-ft) (sa-ft) (so-ft)  Cover

1,113 0 0 0 0 1,118  >75% Grass cover,
Good

3,530 0 0 0 0 3,530  Unconnected
pavement

2,326 0 0 0 0 2,326  Unconnected roofs

6,969 0 0 0 0 6,969 TOTAL AREA

Subcatcl
Numbers




S8
226
3% o
NS
/—H [o]
,..mOP
g3
=
M_m.m
YP
I\ .m m 23
oE
kS g 3 £3
3 5 S =
N o 8 IS
= - 9 [
3 g o ns
S £ S N |
= © o ﬂ\r\,s,\ g
A= FA
(=) kS A ,\r\” - - LR
o = ® S [ Lo I o
9 S ) [ o Lo -1 e -
| [ » o 9, - ,,\L,\V,Jw,,
o << = [ [ I ot s L Lo
m m — = T T&: le,\rL ,l\L L J\, T
S — 1] Cf, — @ [ [ S S ,QL ﬂ\f,\i‘, [
ke) S i ) | J[r . !
= c hg o o)) T - - . | . ! 1
g 2 £88 s g ‘TZ‘__I‘_ s r - Lol [
o | N L L} - —i- i 1oL e
@ = mnz, A £ f,rf Qi \
o = 3 S G g fEZQL‘T 4ot Lo 8
M D.- 3 %) (=) \+\r\, \,\rl,w,\rLTTr ”\\”L\ ”\A,\,\,r\”\,\ 3
£ & = S —_ [ - P +Lr7f,r\7\, r--A . 4= <
5 = ) 8 I!uTr 3
[%2] w R S © ,‘r\”\ i ”“T\, Jf,‘r\”\?f” ‘T,\L o 8
o = g S S E #,rlL L 8
3 8 .mmh___u & S .m juj; J%Trﬁ 5
5 ks amm )= = hfl, L,:,‘,(L Lo full = 3
= p0| . 3 T g [ [ Lot bt . ,w\T, &
T - mV o ] - aww - JENE b ,wpw, ,wLw,J\\, S N @
o o £ > c ] 5 e | R | . R ,r\F, Lo R - «
° gl = Y I o oiurﬂffﬂ, Tora Fora ik ,QL ,ﬂff I
5 < > RE & & 7] gh 1- Q
g ° 5 8an o u 2 e r ,:Igcr ] g
> > _ . \\,\\\L\L\ .
8 5 £ MMO E K= Fr- - it . ”HTM ,J,Lﬁi&? 3
ol oi = 3] [T Tel ! bt Py
& um_ ke - e i RN ! i - e &
Q=< i 2% g & oo : 8
0 OW o ® £ i - | ! e =
' % 9;63 O __ | I - F o
[a) g oo € | ! | ES®
N o ! I o5
A.m_ » » | 1 23
CMm mw 5 , | =
S 3 5 SR y N\
\\\\\ L © =
de - ‘MT
=g Pl Ead
B 50 . : N >
2 g9 o N ‘1
S ° [ | 2 1_ a_ ®
] OB 4 & Lo I b
fd e o
s - i :
MIom & =
nft = o
EEa = b
2 ©
~
©
©
<
®
(s19)
) o
moid -
z o
o &
2%5
xS o
hm o
,..mOP
%d
2
o =
5
S
& 14
°
= 1)
X = IS
3 = gy ©
= = o 2
- = o
g =
g o« < E g
= ) Il < &
~ = < m (=]
(7] <3 ]
9 =)} o (3] T
0 £ =) [
2 7} S S Lt
2 2§ S
= [ - =
e g 3 %Th. m}
3= = & #szas, ‘HSLITT ,
g i - © | 7ﬂl&m9%n
E £ £ > 5 J#LTI‘..J,M‘ O g
g E = zg 5 Jz‘z,‘m
%) [= T r ,3\6 &N -
a E 4 Z < u & v.J.mT__J.h.“u_O
= o] Q L = = L__ﬁt,mu. 8
T G I i
Q = IS hel &b < [ Q [ ! Lou \,a, \,efnw,ﬂ\ 0
o 8 3 2 T 8 & st 1Q,R‘rr_ £ E, A_w 3
£ E = = dA% s |E o *rrLr.rAUD [ m
= = 5 o [ ,\ru \IP\L\ = ®
- S a3 ¢ 2 mmm, 2 |& £ HTTL%M S £ 3
o & 5 g 5 8§25 e |5 k] > S 2 &
g © 5 8 2 - & g |8 = Sfoim =5 g
= SRR N N - |
£ 3 > O @ wmmemAw 8 |5 L JJ‘RLQ‘W &
T @ ] - Iz CmagAst a - 5 T T r- c &
o & = IS nsdpmswm 23| i AN 5 T 5
0..[0 £ ® P o %edew.ln Cz,.m mw\F\,er ,w,\LJw, - N
255 E 2 S mrmmm.wwn g & = = TTJI R 8
' Qw 7] 2 8T .nGe% rm.m S 5 Tru - Tr‘” - P 0
D06 £ £ c/omnd% g © m 5| r‘r,!ur b
ox o = € ol & o) 3=} T ,TL,LL \r,\,L R <
A.nlu_ ® = eSonMoI = +TFL J
CMm S Ec ngm.mﬁ%% >3 S 8
Hv,o. S5 55 eQ%% 5 3 ] P T,J,:,ur S &
T8 RS z|a 2358 S8 8 8
23 > 038 32 LE Tgr/ ,?Tll,, o
.|eD g K S g S 2 r-r--o L S
.&HA 1 onN 33 n s —- < ,JJ,L‘ o 2
2 89 0= | © © = Lo T 23
Xem »s S| S [ ,‘T,‘,“ : =
EH.W, w— .w,n__. (H%O %U.W e = S
T kS 2 3 &8 ) = Fe-t Tfiﬁ, T | o
< == r12,5%16 b bob - bl 2
S o << o] ,156 [‘TL ,QL L -1 Lo F o
o cg © 89 = = ﬁTfLr Ead
5 < — ) mu..l w,\ww, it Lo Lo ,wLw, +- =
R.W. 0w 2 [} L [ Lo ,L\, fee Lot [ -
g2 | [ Fei-d Lol &
Ll\ aw, wT, T | JwJ, ,wa, ,wp\, (] L - »
[ e ,4\, ,wT, L L L ,wLw, o N
L R T . - L o L F
) \,,L\,JL WJrL =
L o Fa I [ o
.IO LoLd -1 - R - R [ ,\L\, -
£|© T EEREL (. RN >
£l NS 1Ll [ - A [ .
i Lob- - [ . [ . ©
o N . ,wwf, Lt . [ o
445,0 NN 111 - -- 1ot . - ~
003&, N ,,\L\,\f\, 7\,\,4\,
034, T ©
0.32, NI -4 ,L,AL N
osa&,/ LI w
002%, N ,n\v,\,L‘ N
B < 0 AN - T <
02&2 N e
000&& N T ©
) zezd o N
motd 0011& —-
000&, -
004,
oom,oo
©c o




S Q ™
NS g
T 9 g
Isd
S
£
IS c
3 = £
TE § E
q & o
Sa 3 2
bt
S 5 & ’
- > = 2
= o T ¢ 3
; o = B 2
I | g &% :
= < i o
= ® - S o &
g 8 2 2 £ @ 8
S 5 © 5 & &
O [y'] —ur 9 ©
3 & o 89 © £ &
N
o 2 um2% 4 8 a
2l € BSS © A g
S 3 Qa4 = 8
3 = g 8 3
ST 3 £ 8 &
o v ..|m QS Q2 8
18 : 85 :
£ ¥ 5 S < | &
2w 543 8 %% 83
o g S2EE S T 2 2 3
[ =353 ! o f o 2
3 & §22 = & s =%
Q @ 228 s W > = 2
o £ nw. W E Lom
S = 3¢9 o = o
Il & Htf E ¢ »
oo £ & \ o
. 8 2 Foo F @ //’”’V/V//////////////%////// -
o & § dJd F [ SRR [ &
® [©) m ke .m T -
.| E ® 5 T
m 3 >©®® m -2
I Al (/2] %zﬁm o - o
=) 255 %)
4= cll < ©
mf 3 < < @
B30 3® = ~
' m% oo + ©
0So 2 ©
L= - <+
[SRg=) S
> I 2 )
I og g ? NN < = -
232 3 =z R
£53 <z o .
[N 2208 £ o.e.usmm.mme.%z.,r«ymo
X P9 S8 3 © s e s°s°35°3
W a 7 EES &£ (s10) mota
S9N
R Y o
Ann/_ (o]
ka 5
TS -
g @
T3 » =]
< 2 =
5= = —
o O (=] I ww.,r T T T
> o [ 4 - ok wrl- — o b= - -]
3 1 s ‘”s‘fﬁ‘w‘m‘@fr; | \H
N 5 2 4 | ¥Ros<TEN  N=
= S 2 g ‘Tt2‘4‘,6p2‘&‘m‘N, N
< 5 © = o =mneenc 8
I —son— ¥ —————+-——
Q € 1 8 L EZeac 9T N
= e £ g Qe g B No
QD N !
2 £ 8 2 e s | ££3 &0 Ns
! T Nk I = [ ! | |
S )] e 8 > £ H--4- ,V..La‘rr, (= R 2
= - g = =1 L o < 3 o B EEEEEEERR. ¥
of £ B ° g L - L 4= I R g
3 = & 4 o | T e AMJJT#JTL‘LJ‘ a
o I 5 - @ T - . N o
of % & 8§ 8 2 0 s> N®
.;m b o o g (2 \”‘L\L\\,Vl‘”nwﬁ‘u\b\\,H‘”:\”\JJ”J &
5 . S o [ =l o <
of v £ s £ P& 2 Y
3 £ c > = [ o ! - NER
o W F < L sS|1E g | T N
5| E z o sSEe “Ni:
g § QO 2 e NS
- T 2 slg @ o N
3 o) ko] ,AH m AN 1 | ,\\\\\,\L\\L\\, I | | ®
£ g 2 o gl = 7 S S S e I I\ | 38
al © E = 00 = © a8 w5 e oy
I 5§ 3 2 325 %3 Wl LN
9 8 = 2 - s E oI L 29 c w_ = 8
5 =2 s400<88 §B - I R R L o
33 £ 282893t &7 B T T e e e e w1
o I = O Crpmm.nluwm % .m \”J sw,a\\ﬁ\J\\A\\w\\,\\J,\\,«\\Tw\”\\#\ | <
Q 8 8 oz 0BP =288 - N NN X N ®
s S € by I M%thﬂpm w b SN ///////%////////////// 24
= & ' == olsp £ >3] el T S SUUAAAANRNNN E
e < [ol] £L 279 o R =] IS
: g 53 SOcciens 288 F | o \E
5 3 £ ©® Y: 3 XE5BREHS BE n | ,1,J,rJ”‘L?JrifL‘LlrL‘L,Jv b
S 8 E o 2E goegsRgs =] o e
T 8 5 5 BF °">°> ze3e N
Ssg @& g ET 25 N,
0 ¢ © oF zZlooxolo o= [ B e el i b et ~
1 0% S o O|Poo|® » N b - N
[ Ry o> R e e | /e
<58 o - e a0 W,s
- — —~ I - -r-—r———7- -1}
@3xe . B FA2E33288 3 ”4
e 75 gTde|o-6n 52 L N
A [CRCNToNTe) ~ R I R\
c o< a2 -~ S ek /
= g0 = == = Ty SN —— y \38
S £ £= © = —
283 e gy P E3 N ENEE R RN BN
— [oN o o - o o
W a = S 23X S S S 3 S s g
o o ~ (s30) mol4




=5.50"

Page 10

Printed 10/7/2020

0.0 min

for 25-Year event
0%, Lag

Type Il 24-hr 25-Year Rainfall

2,470 cf
2,470 cf, Atten
dt=0.01 hrs

36.00 hrs

0.00

Hydrograph

Volume:
Reach E-SP-1: Municipal Drainage

Summary for Reach E-SP-1: Municipal Drainage

6,969 sf, 84.03% Impervious, Inflow Depth = 4.25"

0.77cfs @ 12.09 hrs, Volume

0.77cfs @ 12.09 hrs,

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Existing HCAD - 500 Harvard
Prepared by Microsoft
Routing by Stor-Ind+Trans method, Time Span:

Inflow Area
Inflow
Outflow

J\J\J\s\,\\\,\\,\J\J\\,\\,\\,\\\,\J\J\J\\,\\ @
I T O Iy I (RO (R[S DU NN E n
| [ ] | | [ | | ] | | | | | @
| R Ny ) <
[ [ R R R A A ] M
N [ R R R A S A R pi
L S N O E O S R I P
I I I I I I I I I I I I I I I I N
R T S B el e S i S b S
- S S N I N S A b
R < Y N N O S A I s
T e LU N
“““ I R A R P
- R A &
R el N o
L L At i A R B | N »
I A A w9-u|
O Sy A S B PR S F o £
I I I i i I I I I I i I I I I I I ﬂe
| - E
L © =
O -t
1 -
! <
| | —
[ &
, ©
M
! o
[H=—= Sy
|
, | ©
A NN Ny Nt S U RPN Sy Ny s I S DU S M &
©
~
©
©
<
®
~
o

=5.50"
Page 9

n
9

Type Il 24-hr 25-Year Rainfall

Printed 10/7/2020

4.25"

2,470 cf, Depth

0.01 hrs

0.00-36.00 hrs, dt=

Te=6.0 mil

SCS, Weighted-CN, Time Span.

5.50"

>75% Grass cover, Good, HSG A

Summary for Subcatchment E-1: Existing Site Runoff
98 Unconnected roofs, HSG A

0.77 cfs @ 12.09 hrs, Volume:

CN__ Description
39

Area (sf)
1,113
2,326

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Existing HCAD - 500 Harvard
Type Il 24-hr 25-Year Rainfall

Prepared by Microsoft

Runoff

Direct Entry, Direct Entry Tc

98 Unconnected pavement, HSG A

3,530

3
£
3
3
]
o
°
3
£ Q
o @
m «
~
I
o g
2 8
(2] S
=4 &
< o
c = «
o |&= » oo e L —
B m - o
I Ll < e ——— S
3] w b NEe
7] [ S 3 it et Bt et el i e et S Bt i Mt =
o) Y™ @l L L0 L_i_ L 1_a_ F o
[a) ! = [ T T e R e e e S B T e N N T -
3 L = e A R Ry S ) 2]
s=Z o ] S - 15 S O L ©
oLl 279 [Ty 1 e M e O R o
eA%% MC m b i e e e i B e e e N
D2ndc q | h-- -~
© 35 c © = | hs
© o
£385 & s | 2
>SS 02 - E
5 pm m i ]
> | | —
S®E2 2zl 8 |8 =
@ X ©0 = i o
Loy 884 =
E oo o o= N
oSNNS ©E H-- 23
MWM% > S S O S S N O S S S O SO S @
=2I2 o o T S S ~
g5 e e S e e NISEE R \ 273
o £ R R R R
2 » R--k-r-t-q-r-t-t-a-d--r-r-a----r-r-1- e
R--F-r-7-9--F-r-T-a----r-1-9----r-1-1- A<
= X I ) A A ™
3288 5B T O A A D R U A -
Sry¥8Y o TN T e e e et A A R
R AR T -
©o~ww 3 SRR N N N
T T T T T T T r T T T T T T T T T T o
A S
o-lo SR 3E sV saSNs o<
=] P =) =) =) = =) S = S =)
S (s10) Moy

Time (hours)




6.70"

Page 12

Printed 10/7/2020

0.0 min

Lag

for 100-Year event
0%,

Type Il 24-hr 100-Year Rainfall-

3,145 cf
3,145 cf, Atten
dt=0.01 hrs

36.00 hrs

0.00

Reach E-SP-1: Municipal Drainage

Summary for Reach E-SP-1: Municipal Drainage
6,969 sf, 84.03% Impervious, Inflow Depth = 5.42"
0.97cfs @ 12.08 hrs, Volume

0.97 cfs @ 12.08 hrs, Volume:

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Existing HCAD - 500 Harvard
Routing by Stor-Ind+Trans method, Time Span:

Prepared by Microsoft

[ Inflow
O Outflow

Time (hours)

)

g N ,7/ .
MEENNSSS W\ @

0123456 7 8910111213 14151617 18192021 22 23 24 2526 27 28 29 30 31 32 33 34 35 36

3,145 cf, Depth

SCS, Weighted-CN, Time Span.

6.70"

>75% Grass cover, Good, HSG A

Summary for Subcatchment E-1: Existing Site Runoff
98 Unconnected roofs, HSG A

0.97 cfs @ 12.08 hrs, Volume:
39

CN__ Description

Area (sf)
1,113
2,326

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Existing HCAD - 500 Harvard
Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-Year Rainfall

Prepared by Microsoft

Runoff
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98 Unconnected pavement, HSG A
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Section 3.0 Proposed HydroCAD Report

3 HYDROCAD WORKSHEETS ..cceeeueeeereeneesessensonens PROPOSED CONDITIONS






C—— o\

Proposed Site Runoff Subsurface Drainage
System

.—[} p-sp-1| f———

Roof Runoff to Municipal Drain System Proposed Off-Site Flow
Municipal System to Muni. Drain

Proposed HCAD - 500 Harvard
Prepared by Microsoft
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Printed 10/7/2020
Page 2

Area Listing (all nodes)

A Routing Diagram for Proposed HCAD - 500 Harvard

Prepared by Microsoft, Printed 10/7/2020

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

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

163 39 >75% Grass cover, Good, HSG A (P-2)
814 98 Unconnected pavement, HSG A (P-2)
5,992 98 Unconnected roofs, HSG A (P-1A, P-1B)

6,969 97  TOTAL AREA




Proposed HCAD - 500 Harvard

Prepared by Microsoft

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Printed 10/7/2020
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(so-ft) Group Numbers
6,969 HSG A P-1A, P-1B, P-2
0 HSG B
0 HSG C
0 HSG D
0 Other
6,969 TOTAL AREA

Proposed HCAD - 500 Harvard
Prepared by Microsoft
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Printed 10/7/2020
Page 4

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground
(so-ft) (so-ft) (so-ft) (so-ft) (sa-ft) (so-ft)  Cover
163 0 0 0 0 163  >75% Grass cover,
Good
814 0 0 0 0 814  Unconnected
pavement
5,992 0 0 0 0 5,992  Unconnected roofs
6,969 0 0 0 0 6,969 TOTAL AREA

Subcatcl
Numbers




=3.20"
Page 6

Printed 10/7/2020

0.01 hrs

297"

Type Il 24-hr 2-Year Rainfall:

0.00-36.00 hrs, dt

989 cf, Depth

Direct Entry,

HSG A
Impervious Area

100.00% Unconnected

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span.

=3.20"
(ft/sec)

100.00%
Subcatchment P-1B: Roof Runoff to Municipal System

0.29 cfs @ 12.08 hrs, Volume:
98 Unconnected roofs
Slope Velocity Capacity Description

Summary for Subcatchment P-1B: Roof Runoff to Municipal System
CN__ Description

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC
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0.00-36.00 hrs, dt

493 cf, Depth

Direct Entry, 6.0 Min. Direct Entry

HSG A
Impervious Area

100.00% Unconnected

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span.

3.20"
(ft/sec)
Subcatchment P-1A: Proposed Site Runoff

Summary for Subcatchment P-1A: Proposed Site Runoff
100.00%

Slope Velocity Capacity Description

98 _Unconnected roofs

(fuft)

0.14cfs @ 12.08 hrs, Volume:

CN__ Description

Area (sf)
1,992
1,992
1,992

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Proposed HCAD - 500 Harvard
Type Il 24-hr 2-Year Rainfall
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0.0 min

for 2-Year event
0%, Lag

Type Il 24-hr 2-Year Rainfall:

[ Inflow
O Outflow
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Proposed HCAD - 500 Harvard Type Il 24-hr 2-Year Rainfall=3.20"

Prepared by Microsoft Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC Page 9

Summary for Pond 1P: Subsurface Drainage System

Inflow Area = 1,992 sf,100.00% Impervious, Inflow Depth = 2.97" for 2-Year event
Inflow = 0.14cfs @ 12.08 hrs, Volume= 493 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min
Discarded = 0.00cfs@ 0.00 hrs, Volume= 0 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 44.27' @ 24.34 hrs Surf.Area= 422 sf Storage= 493 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage Storage Description
#1A 42.00' 469 cf  13.33'W x 31.68'L x 3.33'H Field A
1,408 cf Overall - 236 cf Embedded = 1,172 ¢f x 40.0% Voids
#2A 43.50' 236 cf ADS_StormTech SC-310 +Cap x 16 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
16 Chambers in 4 Rows

705cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 43.50' 12.0" Round Culvert L=60.0' Ke=0.200
Inlet / Outlet Invert= 43.50' / 43.00' S=0.0083 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Discarded 42.00' 1.420 in/hr Exfiltration over Surface area from 42.00' - 42.00
Excluded Surface area = 422 sf
#3  Device 1 44.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=42.00' (Free Discharge)
* _2-Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=42.00" (Free Discharge)
1=Culvert ( Controls 0.00 cfs)
t_3-Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Proposed HCAD - 500 Harvard Type Ill 24-hr 2-Year Rainfall=3.20"

Prepared by Microsoft Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC Page 10

Pond 1P: Subsurface Drainage System
Hydrograph

[ Inflow

[X1 Outflow
[ Discarded
[ Primary

Flow (cfs)

0
012345678 9101112131415161718192021222324252627282930313233343536
Time (hours)




4.70"

Page 12

Printed 10/7/2020

0.01 hrs

4.46"

al System

Type Il 24-hr 10-Year Rainfall
p

0.00-36.00 hrs, dt

1,488 cf, Depth

Direct Entry,

HSG A
Impervious Area

100.00% Unconnected

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span.

4.70"

(ft/sec)

100.00%
Subcatchment P-1B: Roof Runoff to Munici

Slope Velocity Capacity Description

(fuft)

0.42cfs @ 12.08 hrs, Volume:
98 Unconnected roofs

Summary for Subcatchment P-1B: Roof Runoff to Municipal System
CN__ Description

Area (sf)
4,000
4,000
4,000

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC

Proposed HCAD - 500 Harvard
Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-Year Rainfall

Prepared by Microsoft

Runoff
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ar Rainfall=4.70"

A=}
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4.70"

Printed 10/7/2020
Page 11

0.01 hrs

4.46"

Type Il 24-hr 10-Year Rainfall

0.00-36.00 hrs, dt

741 cf, Depth

h

Direct Entry, 6.0 Min. Direct Entry

1A: Proposed Site Runoff

HSG A
Impervious Area

100.00% Unconnected

Hydrograpi

(cfs)

SCS, Weighted-CN, Time Span.

4.70"

Subcatchment P-

(ft/sec)

Summary for Subcatchment P-1A: Proposed Site Runoff
100.00%

Slope Velocity Capacity Description

(fuft)

0.21 cfs@ 12.08 hrs, Volume:
98 _Unconnected roofs

CN__ Description

Area (sf)
1,992
1,992
1,992

Tc Length
(feet)

(min)
6.0

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC
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Runoff by SCS TR-20 method, UH
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4.70"

Page 14

Printed 10/7/2020

0.0 min

for 10-Year event
0%, Lag

Type Il 24-hr 10-Year Rainfall

0.01 hrs

1,950 cf, Atten
dt

1,950 cf

36.00 hrs

0.00

Time Span:
Hydrograph

Summary for Reach P-SP-1: Municipal Drain System
Reach P-SP-1: Municipal Drain System

6,969 sf, 97.66% Impervious, Inflow Depth = 3.36"
0.51cfs @ 12.08 hrs, Volume

0.51 cfs @ 12.08 hrs, Volume:

Ind+Trans method

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC
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Area (sf)
163
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Proposed HCAD - 500 Harvard Type Ill 24-hr 10-Year Rainfall=4.70"

Prepared by Microsoft Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC Page 15

Summary for Pond 1P: Subsurface Drainage System

Inflow Area = 1,992 sf,100.00% Impervious, Inflow Depth = 4.46" for 10-Year event
Inflow = 0.21 cfs @ 12.08 hrs, Volume= 741 cf

Outflow = 0.01cfs @ 13.37 hrs, Volume= 187 cf, Atten=93%, Lag=77.4 min
Discarded = 0.00cfs @ 0.00 hrs, Volume= 0 cf

Primary = 0.01cfs @ 13.37 hrs, Volume= 187 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev=44.51' @ 13.37 hrs Surf.Area= 422 sf Storage= 556 cf

Plug-Flow detention time= 482.5 min calculated for 187 cf (25% of inflow)
Center-of-Mass det. time= 260.5 min ( 1,009.5 - 749.1)

Volume Invert  Avail.Storage Storage Description
#1A 42.00' 469 cf 13.33'W x 31.68'L x 3.33'H Field A
1,408 cf Overall - 236 cf Embedded = 1,172 cf x 40.0% Voids
#2A 43.50" 236 cf ADS_StormTech SC-310 +Cap x 16 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
16 Chambers in 4 Rows

705cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 43.50' 12.0" Round Culvert L=60.0' Ke=0.200
Inlet / Outlet Invert= 43.50' / 43.00' S=0.0083 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Discarded 42.00' 1.420 in/hr Exfiltration over Surface area from 42.00' - 42.00
Excluded Surface area = 422 sf
#3  Device 1 44.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=42.00' (Free Discharge)
* _2-Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.01 cfs @ 13.37 hrs HW=44.51" (Free Discharge)
1=Culvert (Passes 0.01 cfs of 2.71 cfs potential flow)
t_3-Broad-Crested Rectangular Weir (Weir Controls 0.01 cfs @ 0.23 fps)

Proposed HCAD - 500 Harvard Type Ill 24-hr 10-Year Rainfall=4.70"

Prepared by Microsoft Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC Page 16

Pond 1P: Subsurface Drainage System
Hydrograph

[ Inflow

[X1 Outflow
[ Discarded
[ Primary

Flow (cfs)
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Summary for Pond 1P: Subsurface Drainage System

Inflow Area = 1,992 sf,100.00% Impervious, Inflow Depth = 5.26" for 25-Year event
Inflow = 0.25cfs @ 12.08 hrs, Volume= 874 cf

Outflow = 0.06 cfs @ 12.44 hrs, Volume= 320 cf, Atten=74%, Lag=21.4 min
Discarded = 0.00cfs @ 0.00 hrs, Volume= 0 cf

Primary = 0.06 cfs @ 12.44 hrs, Volume= 320 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev=44.53' @ 12.44 hrs Surf.Area= 422 sf Storage= 561 cf

Plug-Flow detention time= 354.9 min calculated for 320 cf (37% of inflow)
Center-of-Mass det. time= 185.3 min ( 931.8 - 746.5 )

Volume Invert  Avail.Storage Storage Description
#1A 42.00' 469 cf 13.33'W x 31.68'L x 3.33'H Field A
1,408 cf Overall - 236 cf Embedded = 1,172 cf x 40.0% Voids
#2A 43.50" 236 cf ADS_StormTech SC-310 +Cap x 16 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
16 Chambers in 4 Rows

705cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 43.50' 12.0" Round Culvert L=60.0' Ke=0.200
Inlet / Outlet Invert= 43.50' / 43.00' S=0.0083 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Discarded 42.00' 1.420 in/hr Exfiltration over Surface area from 42.00' - 42.00
Excluded Surface area = 422 sf
#3  Device 1 44.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=42.00' (Free Discharge)
* _2-Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.06 cfs @ 12.44 hrs HW=44.53' (Free Discharge)
1=Culvert (Passes 0.06 cfs of 2.79 cfs potential flow)
t_3-Broad-Crested Rectangular Weir (Weir Controls 0.06 cfs @ 0.50 fps)

Proposed HCAD - 500 Harvard
Prepared by Microsoft

HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC
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Flow (cfs)

Pond 1P: Subsurface Drainage System
Hydrograph
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Prepared by Microsoft Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC Page 27

Summary for Pond 1P: Subsurface Drainage System

Inflow Area = 1,992 sf,100.00% Impervious, Inflow Depth = 6.46" for 100-Year event
Inflow = 0.30cfs @ 12.08 hrs, Volume= 1,073 cf

Outflow = 0.20cfs @ 12.17 hrs, Volume= 519 cf, Atten=34%, Lag= 5.4 min
Discarded = 0.00cfs @ 0.00 hrs, Volume= 0 cf

Primary = 0.20cfs @ 12.17 hrs, Volume= 519 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev=44.57' @ 12.17 hrs Surf.Area= 422 sf Storage= 570 cf

Plug-Flow detention time= 275.5 min calculated for 519 cf (48% of inflow)
Center-of-Mass det. time= 139.2 min ( 882.8 - 743.6 )

Volume Invert  Avail.Storage Storage Description
#1A 42.00' 469 cf  13.33'W x 31.68'L x 3.33'H Field A
1,408 cf Overall - 236 cf Embedded = 1,172 ¢f x 40.0% Voids
#2A 43.50' 236 cf ADS_StormTech SC-310 +Cap x 16 Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
16 Chambers in 4 Rows

705cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Qutlet Devices
#1  Primary 43.50' 12.0" Round Culvert L=60.0' Ke=0.200
Inlet / Outlet Invert= 43.50' / 43.00' S=0.0083 '/ Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2  Discarded 42.00' 1.420 in/hr Exfiltration over Surface area from 42.00' - 42.00
Excluded Surface area = 422 sf
#3  Device 1 44.50' 4.0'long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

Discarded OutFlow Max=0.00 cfs @ 0.00 hrs HW=42.00' (Free Discharge)
* _2-Exfiltration ( Controls 0.00 cfs)

Primary OutFlow Max=0.20 cfs @ 12.17 hrs HW=44.57" (Free Discharge)
1=Culvert (Passes 0.20 cfs of 2.91 cfs potential flow)
t_3-Broad-Crested Rectangular Weir (Weir Controls 0.20 cfs @ 0.73 fps)

Proposed HCAD - 500 Harvard Type Ill 24-hr 100-Year Rainfall=6.70"

Prepared by Microsoft Printed 10/7/2020
HydroCAD® 10.00-26 s/n 02881 © 2020 HydroCAD Software Solutions LLC Page 28

Pond 1P: Subsurface Drainage System
Hydrograph
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F-1. Rainfall Data for Massachusetts from Rainfall Frequency Atlas of the United States

(TP-40)

| Users of this Handbook should note that current MA DEP written guidance (see DEP
Waterlines newsletter -- Fall 2000) requires the use of TP-40 Rainfall Data for calculations
under the Wetlands Protection Regulations and the Stormwater Management Policy. More
stringent design storms may be used under a local bylaw or ordinance. However, DEP will
continue to require the use of TP-40 in any case it reviews under the Wetlands Protection
Act and Stormwater Management Policy.
Adjusted Technical Paper 40 Design Storms for 24-hour Event by County
County Name l-yr  2-yr 5-yr 10-yr  25-yr  50-yr 100-yr

24-hr  24-hr 24-hr 24-hr 24-hr 24-hr 24-hr
Barnstable 2.5 3.6 4.5 4.8 5.7 6.4 7.1
Berkshire 2.5 2.9 3.8 4.4 5.1 5.9 6.4
Bristol 2.5 34 4.3 4.8 5.6 6.3 7.0
Dukes 2.5 3.6 4.6 4.9 5.8 6.5 7.2
Essex 2.5 3.1 39 4.5 5.4 59 6.5
Franklin 2.5 2.9 3.8 43 5.1 5.8 6.2
Hampden 2.5 3.0 4.0 4.6 53 6.0 6.5
Hampshire 2.5 3.0 3.9 4.5 5.2 5.9 6.4
Middlesex 2.5 3.1 4.0 4.5 5.3 59 6.5
Nantucket 2.5 3.6 4.6 4.9 5.8 6.5 7.2
Norfolk 2.5 32 4.1 4.7 5.5 6.1 6.7
Plymouth 2.5 34 43 4.7 5.6 6.2 7.0
Suffolk 2.5 32 4.0 4.6 5.5 6.0 6.6
Worcester 2.5 3.0 4.0 4.5 53 5.9 6.5
F-2 Hydrology Handbook for Conservation Commissioners ~ March 2002
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Custom Soil Resource Report
Soil Map
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Custom Soil Resource Report
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 16, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2019—Oct 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
603 Urban land, wet substratum, O 5.9 51.8%
to 3 percent slopes
628C Canton-Urban land complex, 3 5.5 48.2%
to 15 percent slopes
Totals for Area of Interest 11.5 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and

miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,




Custom Soil Resource Report

onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12



Custom Soil Resource Report

Norfolk and Suffolk Counties, Massachusetts

603—Urban land, wet substratum, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: vkyl
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Excavated and filled land over herbaceous organic material
and/or alluvium and/or marine deposits

Minor Components

Udorthents
Percent of map unit: 13 percent
Hydric soil rating: Unranked

Beaches
Percent of map unit: 2 percent
Hydric soil rating: Unranked

628C—Canton-Urban land complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: vktb
Elevation: 0 to 1,000 feet
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 120 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Canton and similar soils: 70 percent
Urban land: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

13



Custom Soil Resource Report

Description of Canton

Setting
Landform: Ice-contact slopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Friable coarse-loamy eolian deposits over loose sandy and
gravelly ablation till

Typical profile
H1 - 0 to 3 inches: fine sandy loam
H2 - 3 to 18 inches: fine sandy loam
H3 - 18 to 60 inches: gravelly loamy sand

Properties and qualities

Slope: 3 to 8 percent

Depth to restrictive feature: 18 to 36 inches to strongly contrasting textural
stratification

Drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Urban Land

Setting
Parent material: Excavated and filled land

Minor Components

Montauk
Percent of map unit: 4 percent
Hydric soil rating: No

Scituate
Percent of map unit: 2 percent
Hydric soil rating: No

Charlton
Percent of map unit: 2 percent
Hydric soil rating: No

Udorthents
Percent of map unit: 2 percent
Hydric soil rating: Unranked

14



Custom Soil Resource Report
Map—Hydrologic Soil Group
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Custom Soil Resource Report
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

i+ Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Norfolk and Suffolk Counties, Massachusetts
Version 16, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2019—Oct 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Custom Soil Resource Report

Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

603 Urban land, wet 59 51.8%
substratum, 0 to 3
percent slopes

628C Canton-Urban land A 5.5 48.2%
complex, 3 to 15
percent slopes

Totals for Area of Interest 11.5 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Manning's Number Tables (continued)
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Allen & Major Associates, Inc. Computation Sheet

Title MA DEP Standard Calculations By DMR
Project 500 Harvard Street, Brookline, MA Chk'd CMQ
Date Issued October 8, 2020 Apprv'd cMQ
Revised TBD

Stormwater Recharge/Water Quality Volume Table

Ry = F * Impervious Area

Ry = Required Recharge Volume, expressed in ftj, cubic yards or acre-feet
F = Target Depth Factor associated with each Hydraulic Soil Group
Impervious Area = pavement & rooftop area on site

Vwg = Required Water Quality Treatment Volume (i)

D vy = Water Quality Depth (in)

A jyp = Impervious Area (excluding non-metal roofs)

Recharge Required Water Quality Volume Required
Impervious Area (Square Feet) Impervious Area "
" 3 D wQ (Inch) ng
W'SHED Area (Sq. Ft) Landscaped HSG A (F=.65) HSG B (F=.35) F Avg. (Inches) (Sq. Ft) Rv (ft”)
P-1A 1,992 0 1,992 0 0.650 1,992 108 1.0 166
P-1B 4,000 0 4,000 0 0.650 4,000 217 1.0 333
P-2 977 163 814 0 0.650 814 44 1.0 68
Total 6,969 163 6,806 2 369 567

*Water quality depth is 1.0 inches as the proposed infiltration rate of 4.0 in./hr is greater than 2.4 in/hr.
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Allen & Major Associates, Inc. Computation Sheet

Title MA DEP Standard Calculations By DMR
Project 500 Harvard Street, Brookline, MA Chk'd CMQ
Date Issued October 8, 2020 Apprv'd cMQ
Revised TBD

Stormwater Recharge Summary

Ry = F * Impervious Area

Rv = Required Recharge Volume, expressed in ﬁj, cubic yards or acre-feet
F = Target Depth Factor associated with each Hydraulic Soil Group

Required (cf) Provided (cf)
Ry = 369 554 Underground Infiltration System #1 (Contributing Watershed P-1A)
Ry = 369 554 Total

Water Quality Volume
Vwo = Required Water Quality Treatment Volume, expressed in 7’

D yy = Water Quality Depth
A yp = Impervious Area (pavement & rooftop area excluding non-metal roofs)

Required (cf) Provided (cf)
Vwg = 166 554 Underground Infiltration System #1 (Contributing Watershed P-1A)
Vwe = 166 554 Total
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Allen & Major Associates, Inc. Computation Sheet

Title MA DEP Standard Calculations By DMR
Project 500 Harvard Street, Brookline, MA Chk'd CMQ
Date Issued October 8, 2020 Apprv'd cMQ
Revised TBD

Draindown Within 72 Hours
Timeg awaown=(RV) (1/Design Infiltration Rate in inches per hour) (Conversion for inches to feet) (1/bottom area in feet)
Underground Infiltration System #1 (HSG-A, Sand)

Infiltration Rate (in/Hr)=]1.4

Bottom Area (ftz) =|421

Infiltration Volume (ft3) =|554
Timey,,ywdown (Hours)=]11.12
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Allen & Major Associates, Inc. Computation Sheet

Title MA DEP Standard Calculations By DMR
Project 500 Harvard Street, Brookline, MA Chk'd CMQ
Date Issued October 8, 2020 Apprv'd cMQ
Revised TBD

Mounding Analysis

Infiltration System Water Table System Bottom | Vertical Separation | Attenuated System Mounding Analysis Required
1 38.00%* 42.00 4.0 No No

*Assumed ESHGWT to be verified in field with test pits in infiltration system footprint prior to construction
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Illicit Discharge Compliance Statement

Responsibility:

The Owner is responsible for ultimate compliance with all provisions of the Massachusetts Stormwater
Management Policy, the USEPA NPDES Construction General Permit and responsible for identifying
and eliminating illicit discharges (as defined by the USEPA).

OWNER NAME: Allied Capital Properties
ADDRESS: 1368 Beacon Street, Suite 109
Brookline, MA 02446

TEL. NUMBER: (617) 842-8889

Engineer’s Compliance Statement:

To the best of my knowledge, the attached plans, computations and specifications meet the requirements
of Standard 10 of the Massachusetts Stormwater Handbook regarding illicit discharges to the stormwater
management system and that no detectable illicit discharges exist on the site. All documents and
attachments were prepared under my direction and qualified personnel properly gathered and evaluated
the information submitted, to the best of my knowledge.

Included with this statement are site plans, drawn to scale, that identify the location of systems for
conveying stormwater on the site and show that these systems do not allow the entry of any illicit
discharges into the stormwater management system. The plans also show any systems for conveying
wastewater and/or groundwater on the site and show that there are no connections between the
stormwater and wastewater systems.

For a redevelopment project (if applicable), all actions taken to identify and remove illicit discharges,

including without limitation, visual screening, dye or smoke testing, and the removal of any sources of
illicit discharges to the stormwater management system are documented and included with this statement.

N:Projects/001-01/Forms/Affidav/Const.doc






Section 6.0 Site Plans

6 WATERSHED PLANS
EWS EXISTING WATERSHED PLAN
PWS PROPOSED WATERSHED PLAN
C-102 GRADING AND DRAINAGE PLAN






NOTES:

2 1. THE LOCATIONS OF EXISTING UNDERGROUND
A UTILITIES ARE SHOWN IN AN APPROXIMATE WAY
) ONLY AND HAVE NOT BEEN INDEPENDENTLY
\6, VERIFIED BY THE OWNER OR IT'S
(¢ REPRESENTATIVE. THE CONTRACTOR SHALL
% DETERMINE THE EXACT LOCATION OF ALL
EXISTING UTILITIES BEFORE COMMENCING WORK,
AND AGREES TO BE FULLY RESPONSIBLE FOR
ANY AND ALL DAMAGES WHICH MIGHT BE
OCCASIONED BY THE CONTRACTOR’S FAILURE TO
IMPERVIOUS DRIVEWAY EXACTLY LOCATE AND PRESERVE ANY AND ALL

(HSG A) UNDERGROUND UTILITIES.
@ 2.  THE INFORMATION SHOWN ON THIS PLAN IS THE
SOLE PROPERTY OF ALLEN & MAJOR
ASSOCIATES, INC. IT'S INTENDED USE IS TO
M peawou.gg;?ﬁssgi)iz 3264 SF PROVIDE INFORMATION. ANY ALTERATION, MISUSE,
VI0US DRIVEWAY (HSG A)-3.530% §.F OR RECALCULATION OF INFORMATION OR DATA
IMPER VEWAY (HSG A3, -F. IMPERVIOUS ROOF WITHOUT THE EXPRESSED, WRITTEN CONSENT OF
" - GRASS (HSG A)=1, o (HSG A) ALLEN & MAJOR ASSOCIATES, INC. IS STRICTLY
+ . CEGN'&"O N PROHIBITED.
A 3. THIS PLAN WAS PREPARED USING AVAILABLE SITE
INFORMATION FROM SEVERAL SOURCES, SOME OF
WHICH IS UNCONFIRMED. THIS IS A CONCEPTUAL
SITE DEVELOPMENT PLAN BASED ON A
PRELIMINARY VIEW OF ZONING, PERMITTING, AND
TENANT DEVELOPMENT PROGRAM REQUIREMENTS.
AS THE SITE PLAN IS FURTHER REFINED, THERE
MAY BE CHANGES BASED ON ADDITIONAL
' INFORMATION.
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D | G S A F E THIS DRAWING HAS BEEN PREPARED IN ELECTRONIC FORMAT.
CLIENT/CLIENT'S REPRESENTATIVE OR CONSULTANT MAY BE
PROVIDED COPIES OF DRAWINGS AND SPECIFICATIONS ON MAGNETIC

MEDIA FOR HIS/HER INFORMATION AND USE FOR SPECIFIC
APPLICATION TO THIS PROJECT. DUE TO THE POTENTIAL THAT THE
MAGNETIC INFORMATION MAY BE MODIFIED UNINTENTIONALLY OR
OTHERWISE, ALLEN & MAJOR ASSOCIATES, INC. MAY REMOVE ALL
INDICATION OF THE DOCUMENT'S AUTHORSHIP ON THE MAGNETIC

GRAPHIC SCALE MEDIA. PRINTED REPRESENTATIONS OF THE DRAWINGS AND
SPECIFICATIONS ISSUED SHALL BE THE ONLY RECORD COPIES OF
10 0 5 10 20 40 ALLEN & MAJOR ASSOCIATES, INC.'S WORK PRODUCT.
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NOTES:

1. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE SHOWN
IN AN APPROXIMATE WAY ONLY AND HAVE NOT BEEN
INDEPENDENTLY VERIFIED BY THE OWNER OR IT'S REPRESENTATIVE.
THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL
EXISTING UTILITIES BEFORE COMMENCING WORK, AND AGREES TO BE
FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE
OCCASIONED BY THE CONTRACTOR’S FAILURE TO EXACTLY LOCATE
AND PRESERVE ANY AND ALL UNDERGROUND UTILITIES.

2. THE INFORMATION SHOWN ON THIS PLAN IS THE SOLE PROPERTY
OF ALLEN & MAJOR ASSOCIATES, INC. IT'S INTENDED USE IS TO
PROVIDE INFORMATION. ANY ALTERATION, MISUSE, OR
RECALCULATION OF INFORMATION OR DATA WITHOUT THE
EXPRESSED, WRITTEN CONSENT OF ALLEN & MAJOR ASSOCIATES,
INC. IS STRICTLY PROHIBITED.

3. THIS PLAN WAS PREPARED USING AVAILABLE SITE INFORMATION
FROM SEVERAL SOURCES, SOME OF WHICH IS UNCONFIRMED. THIS
IS A CONCEPTUAL SITE DEVELOPMENT PLAN BASED ON A
PRELIMINARY VIEW OF ZONING, PERMITTING, AND TENANT
DEVELOPMENT PROGRAM REQUIREMENTS. AS THE SITE PLAN IS
FURTHER REFINED, THERE MAY BE CHANGES BASED ON ADDITIONAL
INFORMATION.
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NOTES:

1. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES
ARE SHOWN IN AN APPROXIMATE WAY ONLY AND HAVE
NOT BEEN INDEPENDENTLY VERIFIED BY THE OWNER OR
IT'S  REPRESENTATIVE. THE CONTRACTOR  SHALL
DETERMINE THE EXACT LOCATION OF ALL EXISTING
UTILITIES BEFORE COMMENCING WORK, AND AGREES TO
BE FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES
WHICH MIGHT BE OCCASIONED BY THE CONTRACTOR’S

FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND
ALL UNDERGROUND UTILITIES.

2. THE INFORMATION SHOWN ON THIS PLAN IS THE SOLE
PROPERTY OF ALLEN & MAJOR ASSOCIATES, INC. IT'S
INTENDED USE IS TO PROVIDE INFORMATION. ANY
ALTERATION, MISUSE, OR RECALCULATION OF INFORMATION
OR DATA WITHOUT THE EXPRESSED, WRITTEN CONSENT

OF ALLEN & MAJOR ASSOCIATES, INC. IS STRICTLY
PROHIBITED.
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