TOFINO ASSOCIATES, INC.

NORTHERN AVENUE HOMES, INC.
HE B B B B (413) 256-0321

31 Campus Plaza Road, Hadley, MA 01035

November 13, 2008

Northampton Planning Board
City Hall

212 Main Street
Northampton, MA 01060

RE:

Application for Special Permit and Site Plan Review/Major Project
North Street Condominiums
Map 25C, Parcels 12 & 17

Dear Members of the Planning Board,

Enclosed for filing with regard to the North Street townhouse condominium project, please find the
following:

1.

4.

5.

An original and 13 copies of packages containing the following:
Application for Special Permit and Site Plan Review
Project Summary
Building Elevations
Summary of Stormwater Drainage Analysis
Summary of Traffic Study
24x36" Plans

Two copies of the full Stormwater Drainage Analysis Report and Management Plan
Two copies of the full Traffic Study
A certified abutters list and two sets of stamped, addressed envelopes

A check in the amount of $2,682.00 made payable to the City of Northampton.

Additionally, we will file two sets of Planning Board Plans and all supporting material with the
Department of Public Works. We are simultaneously submitting a Stormwater Management Permit
application with the DPW, and a Notice of Intent with the Conservation Commission.

North Street Condominiums is an infill project consisting of 25 townhouse condominium units on
approximately 5.6 acres, located 2 mile from downtown. While the project requires no variances
from the Northampton Zoning Ordinance, we are requesting waivers of two of the requirements of
Site Plan Review, specifically:



«  Waiver of a lighting/photometric plan - The project has no street lights. Houses are set
close to the interior streets and there will be adequate ambient lighting from front porch
lights

« Waiver of a signage plan — There will be a single sign with the name of the development,
which will be located at the entrance to the project on View Avenue, a private way owned
by the applicant. No other signs are proposed except for standard City street name signs,
and a temporary construction sign in conformance with 350-7.2(L).

We look forward to presenting this project to the Board in the next month. If you should have any
questions, please feel free to contact me at the above phone number.

Sincerely,

Détglas A. Kohl, President
Tofino Associates, Inc.
Northern Avenue Homes, Inc.



North Street Condominiums
On-Line Application for Special Permit with Site Plan Review

Will the project PROTECT adjoining premises from seriously detrimental uses
The location is zoned for residential use, and it is surrounded by other residential uses.
Will the project MITIGATE and MINIMIZE traffic impacts

This project is true infill development, within easy walking distance of schools, jobs,
retail establishments, restaurants, and entertainment. It also provides an important
pedestrian connection from the existing sidewalk on North Street to the Norwottuck bike
path.

Will the project PROMOTE a harmonious relationship of structures and open space

The townhouse dwelling units are compactly laid out on the land, and an existing path
through the open space will still connect the existing houses, as well as the new
townhouses, to the bike path.

Will the project PROTECT the general welfare

The proposed townhouse residential use is not detrimental to the general welfare. It is
surrounded by other residential uses.

Will the project AVOID OVERLOADING and MITIGATE City resources

The project will not overload the existing City water and sewer in the vicinity, but will
most likely add school-aged children. Stormwater is managed on site. The private
roadways will be maintained by a Homeowners Association.

Will the project PROMOTE and NOT HARM City planning objectives

The project is consistent with City planning objectives to encourage infill development.
It provides attractive residential opportunities within walking distance of downtown, as
well as open space and a connection to the bike path.

Will the project Meet all zoning requirements

The project meets zoning requirements and does not require any variances.



Which preferred methods of improved circulation are used

Project minimizes curb cuts

Project uses an existing side street

Project uses extra measures to reduce parking need

Project separates vehicular traffic from bicycle and pedestrian traffic

Describe how the project meets the improved circulation goals (above) and how you
reduce curb cuts and parking demand.

The project uses an existing curb cut on North Street (an unnamed subdivision street),
and View Avenue (an existing, private side street off North Street) for access. No
additional curb cuts are required. Parking is provided by a garage and driveway space in
most units, so the use of parking lots is minimized. Vehicular and pedestrian traffic is
separated by the use of a separate sidewalk from North street to bike path.

How does project mitigate all traffic impacts?

[ am providing justification that there will be no increase in traffic impacts from the
project

MAJOR PROJECTS: This project mitigates stormwater impacts by:

All catch basins and manholes have 4' sumps

All runoff from a 0.4 inch rainstorm (first flush) will be detained for an average of 6
hours

No increase from PRE to POST-development peak flow during 1, 2, or 10 year NRCS
design storm

The impacts are otherwise mitigated (explain)

Runoff is reduced and water is treated through the use of rain gardens/bioswales, a
proprietary treatment chamber, an infiltration trench, dry wells, deep sump hooded catch
basins, and 2 detention basins. All DEP stormwater requirements are met or exceeded.

I REQUEST a WAIVER from these Site Plan filing requirements (describe why
below)

10. Existing and proposed signs locations, dimensions, and details

There will be a single sign with the name of the development to be located at the
entrance to the project on View Avenue, a private way owned by the applicant. No other
signs are proposed except for standard City street name signs, and a temporary
construction sign in conformance with 350-7.2(L).

12. Lighting/Photometric Plan (maximum 0.5 foot candles at property boundary)
No street lights are proposed



North Street Condominiums
Project Summary

Introduction

The proposed project consists of a 2-unit townhouse condominium on Northern Avenue and 23
townhouse condominiums off North Street, for a total of 25 new dwelling units. The site consists
of 5.59 acres, and is located within easy walking distance of Downtown.

Circulation Systems

Traffic: The vehicular entry to the project is View Avenue, a private way owned by the applicant,
and egress is provided by both View Avenue and an unnamed subdivision street. Roads within
the project are narrow, with slow speeds.

Pedestrian: The sidewalk into the project provides a connection to the bike path in a vital
location, from an existing and much-used sidewalk along North Street.

Parking: The project minimizes concentrated parking areas; 16 of the 25 units have garages with
space to park a second vehicle in the driveway. The other 9 units have driveway surface parking
either in front of the unit or elsewhere on site. Additional visitor parking spaces are provided
throughout the site.

Traffic mitigation: The project is true infill development, within easy walking distance of
downtown, the Bridge Street School, and is adjacent to the Norwottuck bike path.

Support Systems

Water and Sewer: The project is served by City water and sewer along both North Street and
Northern Avenue.

Lighting: The project has no street lights — houses are set close to the interior streets and there
will be adequate ambient lighting from front porch lights

Signs: There will be a single sign with the name of the development to be located at the entrance
to the project on View Avenue, a private way owned by the applicant. No other signs are
proposed except for standard City street name signs, and a temporary construction sign in
conformance with 350-7.2(L).

Refuse Removal: The Homeowners Association will contract with a private company, such as
Pedal People, for trash pick-up. There will be a covenant forbidding dumpsters.

Snow Plowing: The condominium roadways will remain private. A Homeowners’ Association will
contract with a snow removal service. Roadways are designed for easy snow-plowing, with areas
to pile snow at the end of the road near units 21 and 22, the end of the road at unit 3, and in the
grass area between units 7 and 8. There will be a covenant also requiring the sidewalk to be
plowed up to the end of the units. If the Norwottuck bike path is plowed at some time in the
future, then the sidewalk will be plowed up to the bike path.




Plantings and Screening

We would be vwilling to install street trees, and/or screen plantings, and/or a fence along the street
opposite units 3 through 8. This would be done only with the consent of the individual abutters.

Street trees: Street trees are provided along roadways wherever there is a sufficient adjacent
planting area to accommodate a large street tree. We are also willing, at the discretion of the
property owners abutting the streets in and out, to plant street trees on their properties.

Screen Plantings: Evergreens will be planted behind units 14-21 to screen the townhouses from
abutting houses.

Entry plantings: Each pair of units has a small planting area in front of the porches. There will be
a flowering tree, such as a star magnolia, as well as shrubs and groundcovers, planted in each of
these planting beds.

Stormwater Management

The project meets or exceeds all 10 stormwater management standards of the MADEP. All
runoff from a 0.4 inch rainstorm (first flush) will be detained for an average of 6 hours. Peak flow
rates are maintained or reduced in the 2-, 10-, and 100-year storms. For water quality, there is a
stormwater treatment chamber, all catch basins have hoods and deep sumps, all road runoff is
pre-treated, rain gardens and bioswales slow and filter stormwater. Dry wells are used to infiltrate
roof run off.



Northern Avenue Townhouses Kohl Construction

Stepped Units S
Northampton, MA KUHN-RIDDLE
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Aleta Delisle

From: Gioria McPherson [gim@kohiconstruction.com]

Sent: Monday, November 17, 2008 10:21 AM

To: Aleta Delislte

Subject: [Fwd: Planning Board and Zoning Board Application Form Results]

-------- Original Message -~---m-
Subject:Planning Board and Zoning Board Application Form Results
Date:Fri, 14 Nov 2008 11:54:23 -0600 (CST)
From:wfeiden@northamptonma.gov <form_engine@fs12.formsite.com>
Reply-To:wieiden@northamptonma.gov
To:glm@kohlconstruction.com

Planning Board and Zoning Board Application

)
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Owner First Name

* Owner Last Name OR Business Name
Tofino Associates

* Owner Address
31 Campus Plaza Road

* City
Hadley

* State
Massachusetts

* Zip Code
01035

Applicant First Name

* Applicant Last Name
Northern Ave Homes

Business (if applicable):
* Applicant Street Address
31 Campus Plaza Road

* City
Hadley

* State

11/17/2008



Massachusetts

* Zip Code
01035

* Phone
(413) 256-0321

* Email
gm@kohlconstruction.com

* Assessors' Map(s) and Parcel ID(s)
25C-12 and 17

* Parcel Deed Book and Page
8428-219 and 8829-341

* Work Location
8 View Ave and Northern Ave

* Post Office for property
Northampton 01060

* Zoning/Overlay Districts
URB

* What PERMITS or AMENDMENTS are you applying for?
D PLANNING Special Permit w/ INTERMEDIATE Site Plan (200, except flag lots $1,000)

Page 2 of 6

PLANNING Special Permit w/MAJOR Site Plan (51,000 plus, unless this is an amendment, $0.05/sq ft of proposed new

building)
D PLANNING Intermediate Site Plan (S200)
D PLANNING Major Site Plan Approval (§1,000 plus, unless this is an amendment, $0.05/sq ft of proposed new building)
D APPROVAL NOT REQUIRED Surveys ($250/plan page)
D PRELIMINARY SUBDIVISION (51,000-Type II or $600-Type I PLUS $75 per unit)

DEFINITIVE SUBDIVISION (Greater of $3,000 OR $10/lincar foot of new roadway; $4,600 OR $14/foot if no
preliminary; $400 PLUS $10/foot for one lot minor subdivisions; $500 for Amendments)

[ | ZONING BOARD Special Permit (5200)

D ZONING FINDING (5200)

D APPEAL OF BUILDING COMMISSIONER-Zoning ($200)

D COMPREHENSIVE 40B PERMIT (5500 plus $0.05/sq ft of proposed new building)
D VARIANCE (81,000 plus $0.05/sq ft of proposed new building)

D 43D Permit (Any Planned Village commercial project)

* Relevant sections of zoning and subdivision regulations
350-11.3, 11.4, 11.5, 11.6{A-F)

* Describe project and relief/approvals needed
mfill project consisting of 25 townhouse condominium units on approximately 5.6 acres

discussed my application with my neighbors (highly recommended)

1 HAVE

?iﬁéﬁﬁg Request

* How does the project meet the Finding criteria?

D The existing property, use, or building is legally preexisting nonconforming

11/17/2008
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The project does NOT create a new zoning violation

D The project is NOT more dettimental to the neighborhood than the old use

* Describe in detail how you meet the Finding Criteria

oner Action

* Are vou claiming:
D The Building Commissioner erred in a zoning related matter

D A UNIQUE injury as a result of such etror that meets the standing test

* Explain in detail 1) What the alleged zoning error the Building Commissioner made and 2) What is the unique injury
YOU suffer from the alleged error?

{ £ T o *‘z@«*”’%”ax"* /ﬁg gﬁm
Lomprenensive 4Uub Ferry it

o,

* Check all that apply for your 40B project

D We are not requesting any waivers

D We are requesting Zoning waivers

D We are requesting Subdivision waivers

D We are requesting waivers of other local rules
[ ] Attached is our Site Eligibility Letter

D Attached i1s our Draft Affordability Agreement

D Attached is our Financial Proforma in comphance with 40B

* Explain WHAT waivers are you requesting, WHY, and HOW could you AVOID them?

* I meet the following Variance Criteria
D There ate UNIQUE circumstances that effect ONLY this property/structure and not other properties in the neighborhood

D A literal enforcement of the zoning would create a HARDSHIP, financial or otherwise
D If denied there would be NO reasonable use of the property

D The hardship is NOT self-imposed

D Relief can be granted without detriment to the public good

[:' The variance would not substantially derogate from the intent of the zoning

D The request is for the SMALLEST relief possible

* You must document how you meet ALL of the Variance criteria.

Special Permit and Site Plan Criteria

* Will the project

11/17/2008
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lﬁ PROTECT adjoining premises from seriously detrimental uses

* How

The location s zoned for residential use, and it 1s surrounded by other residential uses.
* Will the project

MITIGATE and MINIMIZE tratfic impacts

* How

This project is true mfill development, within easy walking distance of schools, jobs, retail establishments, restaurants, and
entertainment. It also provides an important pedestrian connection from the existing sidewalk on North Street to the Norwottuck
bike path.

* Will the project
PROMOTE a harmonious relationship of structures and open space

* How

The townhouse dwelling units are compactly laid out on the land, and an existing path through the open space will still connect the
existing houses, as well as the new townhouses, to the bike path.

* Will the project

PROTECT the general welfare

* How
The proposed townhouse residential use s not detrimental to the general welfare. It 1s surrounded by other residential uses.

* Will the project
AVOID OVERLOADING and MITIGATE Citr resources

* How

The project will not overload the existing City water and sewer in the vicinity, but will most likely add school-aged children.
Stormwater 1s managed on site. The private roadways will be maintained by a Homeowners Association.

* Will the project

PROMOTE and NOT HARM City planning objectives

* How

The project is consistent with City planning objectives to encourage infill development. It provides attractive residential
opportunities within walking distance of downtown, as well as open space and a connection to the bike path.

* Will the project

Meet all zoning requirements

* How
The project meets zoning requirements and does not require any variances.

Which preferred methods of improved circulation are used

Project minimizes curb cuts

D Project only uses one curb cut

D Project uses a common driveway or shared service road for access
Project uses an existing side street

Project uses extra measures to reduce parking need

Project separates vehicular traffic from bicycle and pedestrian traffic

I:I Project is requesting a reduction in required parking spaces as follows:

11/17/2008
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* Describe how meet the improved circulation goals (above) and how you reduce curb cuts and parking demand.
The project uses an existing curb cut on North Street (an unnamed paper street), and View Avenue (an existing, private side street

off North Street) for access. No additional curb cuts are required. Parking is provided by a garage and driveway space in most units,

so the use of parking lots is minimized. Vehicular and pedestrian traffic is separated by the use of a separate sidewalk from North
street to bike path.

* How does project mitigate all traffic impacts?

I'am providing justification that there will be no increase in traffic from the project; OR

D T am mitigating ALL off-site incremental traffic ANYWHERE from the project; OR

In Lieu of studying and mitigating ALL off-site incremental traffic, 1 am proposing $2,000 in-lieu of fee per peak hour vehicle
trip (51,000 for projects within 1/2 mile of downtown or Florence Center)

Tunderstand that traffic mitigation does NOT replace the need to ensure safe traffic circulation to the site from surrounding
streets and nearby intersections

* MAJOR PROJECTS: This project mitigates stormwater impacts by:

D All catch basins and manholes have 4' sumps

D All runoff from a 0.4 mch rainstorm (first flush) will be detained for an average of 6 hours

D No increase from PRE to POST-development peak flow during 1, 2, or 10 year NRCS design storm
D The impacts are otherwise mitigated (explain}

D DPW has 1ssued a stormwater permit for the project

*T REQUEST a WAIVER from these Site Plan filing requirements (describe why below)

D 1. Site Plan at 1" = 40 or greater

D 2. Name and address of the owner and developer, name of project, and date

D 3. Existing and proposed buildings, property line setbacks, building elevations, exterior entrances/exits
D 4. Present and proposed use of the land and buildings

D 5. Existing and proposed topography using 2' contours

D 6. Wetlands, streams, water bodies, drainage swales, wetlands, unique land features

7. Location of parking and loading, public and private ways, driveways and walkways, access and egress points, proposed
surfacing

8. Location and details of all stormwater drainage, detention and water quality facilities, public and private utilities and
easements, sewage disposal facilities, water supply facilities

D 9. Existing and proposed landscaping, trees, plantings, stone walls, buffers, and fencing
10. Existing and proposed signs locations, dimensions, and details

D 11. Provisions for refuse removal and screening

12. Lighting/Photometric Plan (maximum 0.5 foot candles at property boundary)

D 13. Erosion control plan (MAJOR projects only)

D 14. Traffic Study (MAJOR projects only)

D 15. Stormwater Management Plan AND Drainage Calculations(MAJOR projects only)

16. Plans stamped by Professional Engineer (10. There will be a single sign with the name of the development to be located at
the entrance to the project on View Avenue, a private way owned by the applicant. No other signs are proposed except for
standard City street name signs, and a temporary co)

* Add time and place of hearing as soon as it is available
T'have ALREADY posted the REQUIRED sign so it is visible from a public way

hetp://dnvurl.com/23mopt

ANR Applications must include the following in order to be processed:
1. A box located on the lower right of each plan showing the following:
A. Approval Not Required signature block
B. A note that "Planning Board Endorsement is not a determination that the lots shown are buildable lots”
C. Alist of all parcels shown on the plan with a correspondence table to Northampton Assessors Parcel ID
2. An electronic copy of the survey in AutoCAD 2000 format with all parcels closing to an accuracy of 1 in 25,000

11/17/2008
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3. Control points when required by the Northampton Subdivision Regulations.

be:/ Swww.northamptonma.gov/opd/ Abutters% o5 FLists %3 FOld%63 FPermits%ed Fldistornicod Flnventories,/

A 43D project (applies to any project with a commercial or industrial component within the Planned Village District) guarantees
that most applications for city permits will be processed within 180 days.

To take advantage of this:
1. You must apply for all relvent permits at the same time at the start of the process.

2. The ame clock does not start until the City has determined that the permit applicatons are complete.

Contact Carolyn Misch, Permt Manager/Senior Planner, Office of Planning and Development, for details.

11/17/2008



TRAFFIC IMPACT STUDY

North Street Condos
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Kohl Construction
Hadley, MA

October 14, 2008
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Disciplines to Deliver

Fuss & O’Neill, Inc.
78 Interstate Drive
West Springfield, MA 01089
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TRAFFIC IMPACT STUDY
Proposed Retail Development
Great Barrington, MA
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TRAFFIC IMPACT STUDY
Proposed Retail Development
Great Barrington, MA
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SUMMARY SHEET

As an aid to reviewers, this Summary Sheet has been included to outline the various study
parameters utilized in this report. Although 2 full explanation of the study methodologies is
included in the text of the report, this summary can serve as a useful reference for reviewers.

APPLICANT:
Kohl Construction

DEVELOPMENT SIZE/TYPE:

25 Units - Residential Condominium/Townhome

APPLICATIONS:
City of Northampton Planning Board

BUILD YEAR:
2013 (2008 +5 years)

BACKGROUND TRAFFIC GROWTH FACTOR:
1% - based on available MassHighway continuous count data

TRAFFIC COUNTS:
Data Inc. — October 1, 2008 (Turning Movement Counts)
Data Inc. — October 1-2, 2008 (Automatic Traffic Recorders)

PEAK HOURS ANALYZED:
Morning Peak Hour — 8:00am to 9:00am
Afternoon Peak Hour — 4:15pm to 5:15pm

EXPECTED TRIP GENERATION:
Morning Peak Hour — 17 total trip ends
Afternoon Peak Hour — 19 total trip ends

CAPACITY ANAILYSIS:
Technique — 2000 Highway Capacity Manual
Execution — Synchro Professional Software, Version 7.0

F:A\P2008\ 1193\ A10\ Traffic\ TIS\'T1S.doc
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1.0 INTRODUCTION

1.1 Purpose of Report and Study Objectives

The following report summarizes the site traffic impact assessment for the development of
condominium/townhomes on Notth Street and Northern Avenue in Northampton. The
proposed development will be composed of 25 new dwelling units.. This report presents the
results of a field investigation, traffic counts, and analysis of the estimated traffic to be
generated by the proposed project.

1.2 Project Overview

The proposed redevelopment site is located northeast of downtown Northampton. The
proposed condominium/townhomes will be located on the northwest side of North Street.
Twenty-three units will access North Street via View Avenue, a ptivate way and a proposed
dtiveway also accessing North Street. Two of the units will be located at the end of Northern
Avenue. The parcel is currently undeveloped.

The study area is primarily a residential area surrounding North Street. North Street connects
King Street, on the east end to Bates Street and Day Avenue, on the west end. This study
focused on the intersections and driveway used by the proposed development and major
intersection at either end of North Street, where new trips will be most concentrated.

2.0 EXISTING CONDITION

2.1 Site of Development

A locus map of the site location and the surrounding area is provided in Appendix B, Figure 1.
The property is zoned Urban Residential. Existing land uses surrounding the study area are:

o Single and Multi-Family housing surrounding the site.
o Industrial Park to the northeast
o Central Business District of Northampton to the southwest

Currently the proposed location for the condominium/townhomes is undeveloped.

2.2 Adjacent Roadway Network

The study area of influence includes North Street and Northern Avenue that provide access to
the site and the surrounding roadway network.

North Street is a collector roadway that runs northeast-southwest through the study area.
Pavement width for North Street is 26 feet in the vicinity of the site. North Street is a 2-lane
roadway, without lane delineation, which is under the jutisdiction of the City of Northampton.
At the time the traffic count was conducted North Street carried an average daily traffic (ADT)
of approximately 4,025 vehicles per day in the vicinity of the site.

F:\P2008\1193\A10\ Traffic\TIS\TIS.doc



0 FUSS & O’NEILL

Northern Avenue is a dead-end local road under the jurisdiction of the City of Northampton.
Pavement width is 20 feet, which includes approximately 8 feet used for on-street parking on
the northeast side of the street.

The PVTA does not have a bus route directly passing the site on North Street. There are bus
stops within a half mile of the site, however. Sidewalks are provided on both North Street and

Northern Avenue.

2.3 Study Area Intersections

The intersections analyzed for this study consist of the following:

King St (Route 5) / Notth Street

North Street / Market Street

North Street / Northern Avenue

North Street, Bates Street and Day Avenue

Sl .

The intersection of King Street, Summer Street and North Street is signalized and actuated with
2 phases. The southbound approach has two lanes, a through lane and a shared through/left
turn lane. The northbound approach has a through lane and right turn lane. The eastbound
approach, Summer Street, is one-way entering the intersection with a left lane and a shared
through/right turn lane. The westbound approach, Notth Street, has a shared left/right turn
lane.

The intersection of North Street and Market Street is one-way stop sign controlled. The
eastbound approach, North Street, is stop controlled and has a shared right/left turn lane. The
north and southbound approaches are free flowing. The southbound approach, North Street,
operates with a through lane and right turn lane. The northbound approach, Market Street, has
a single shared left turn/through lane.

The intersection of North Street and Northetn Avenue is one-way stop sign controlled. The

North Street moves are free flowing while Northern Avenue is stop controlled. Each approach
has a single lane shared for all related moves.

The intetsection of North Street, Bates Street and Day Avenue is three-way stop controlled.
Each approach has a single lane shared for all movements.

24 Traffic Volumes, and Counts

The greatest potential for traffic impact on the roadway network by the proposed development
will occur during the weekday morning and afternoon peak hour, the period when traffic
demand on North Street is typically at its highest level. In order to determine the traffic impact
of the proposed development on adjacent street traffic, weekday morning and afternoon peak
period manual turning movement counts were conducted in October at the four existing
intersections in the study area. The traffic count data collected indicates that the weekday
morning peak hour is 8:00am to 9:00am and the afternoon peak hour is 4:15pm to 5:15pm.

F:A\P2008\1193\A10\ Traffic\ TIS\TIS.doc
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These peak hours was subsequently analyzed for impacts. The existing traffic volumes for these
peak hours are shown in Appendix C.

24 hour automatic traffic recorder data was also collected on October 1-2, 2008 on Notth Street
southeast of Northern Avenue. Copies of the ATR traffic data are included in Appendix D of
this report.

3.0 BACKGROUND TRAFFIC CONDITIONS

31 Growth Rate and Analysis Periods

The proposed project is expected to be completed and fully occupied before the year 2013 (five
year projection). Future traffic conditions were estimated by applying a growth factor to all peak
hour turning movement traffic volumes to account for regional growth characteristics such as
other developments, increasing population, vehicle ownership, workers per household and
increased travel mileage. In order to determine a reasonable growth rate for the background
traffic volumes within the study area, count data were obtained from MassHighway for Routes
5 and 10 in the vicinity of the site for the years 2002 through 2006.

‘The count data showed an overall decline in traffic volume over the period data was recorded.
Therefore, a growth factor of 1% increase was assumed for this study to be conservative. The
data also indicated the month of October has higher than average month traffic volumes. The
count data for this study was not adjusted (lower) for the average month.

3.2 Background Developments

There were no other programmed developments anticipated to be completed during the
analysis period that would impact traffic within the study area at the time of this study.

33 Estimated Volumes

The raw count data for each of the count location were graphically applied to the study atea
network. The resulting volumes are used as the Base conditions for the traffic estimates. The
weekday morning and afternoon 2008 Base condition traffic volume estimates atre given in
Appendix B, Fig 2. To determine the estimated traffic volumes at the time the project is
expected to be fully constructed and occupied the base 2008 volumes were increased with a 1%
growth rate for five years to year 2013. This volume estimate provides the 2013 No-Build
condition. The weekday morning and afternoon 2013 No-Build condition traffic volume
estimates are given in Appendix B, Fig 3.

4.0 PROPOSED CONDITIONS

4.1 Development and Site Access

The proposed development consists of 25 condominium/townhomes. The units ate attached
in groups with between 2 and 6 units in each group. Seventeen of the dwelling units will have
attached garages plus driveway parking space. The remaining units will have driveway surface
parking areas and additional visitor parking areas are provided throughout the site.
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Two units are isolated on Northern Avenue and will have a driveway at the end of the street.
The other 23 units will access the site to and from North Street via two existing private right-of-
ways to access North Street. The existing right-of-ways will be reconstructed to accommodate
site traffic. The first is an unaccepted street View Avenue. View Avenue will serve as both an
entrance and exit to the site. The second is a gravel driveway located between Northern
Avenue and View Avenue. The on site portion of this driveway will be restricted to one-way
exiting the site only.

4.2 Trip Generation

The expected site generated traffic volume was calculated using existing empirical data from the
Institute of Transportation Engineers (ITE) publication Trip Generation, 7th edition, 2003.
This publication is an industry-accepted resource for determining trip generation.

Trip generation estimated for the proposed developments were estimated based on the total
number of proposed dwelling units. The land use for this development is LUC: 230 Residential
Condominium/Townhome.

Based on ITE rates the proposed development is estimated to produce 198 new vehicle trips
over a typical 24-hour period on weekdays. Duting the Weekday Morning peak hour the
proposed development is estimated to generate 17 new trips and 19 new trips during the
Weekday Afternoon peak hour. Table 1 presents the daily weekday trip estimates and weekday
afternoon trip estimates.

TABLE 1
LUC: 230 Residential Condominium/Townhouse
Development Trip Generation Estimates

New Vehicle Trips
Weekday (24 Hour)
Entering: 99
Exiting: 99
Total: 198
Weekday AM Peak Hour of Adjacent Street Traffic
Entering: 3
Exiting; 14
Total: 17
Weekday PM Peak Hour of Adjacent Street Traffic
Entering: 13
Exiting: 6
Total: 19

43  Trip Distribution
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The distribution of new trips accessing the site was applied to the local road network based on
consideration of the existing local traffic distribution and the layout of the adjacent roadway
network. Arrival and departure distributions of site traffic were first estimated based on existing
patterns at Northern Avenue and then subsequent intersection to the limits of the study atea.
The estimated trips were split between the three access points to the site the Site Dtiveway,
View Avenue and Northern Avenue. The splits were based on the internal circulation and site
layout. The one-way driveway will serve 52% of the trips leaving the site. View Avenue will
serve 40% of the trips leaving the site and 92% of the trips entering the site. The two units on
Northern Avenue comprise about 8% of the site traffic entering and leaving.

4.4 Combined Volumes

The 2013 Build condition traffic estimates were calculated by adding the site traffic to the
projected No-Build traffic volumes. The 2013 Build condition traffic volumes are given in
Appendix B, Figure 4. The estimated trip generation and trip distribution used for determining
the Build condition traffic volumes are included in Appendix B, Figure 3.

50 ANALYSIS

5.1 Accident Review

An analysis to determine crash rate per intersection was prepared to review the level of safety at
the study area intersections. Accident data was obtained from MassHighway for each of the
study area intersections. The records were gathered for the most recent 3 yeats of available data,
2004 through 2006. The crash rates, expressed as "crashes per Million Entering Vehicles"
(MEV), were determined using the turning movement counts and average number of crashes
during the three-year period. A summary of the accident data and resulting crash rates is
provided in Appendix A, Table A-1.

The crash rate is a measurement used by MassHighway that compares the number of crashes to
the number of vehicles passing through a particular intersection. A crash rate at or below the
regional average for a similar facility is an indication that there is likely no unusually hazardous
condition ot predominant safety factor influencing the frequency of crashes at a location. The
crash rates were determined to be below the District 2 average with the exception of the King
Street, Summer Street and Notth Street intersection. The elevated experience on King Street
could be a result of the lack of a separate southbound left turn phase and also the offset east
and west legs of the intersection.

5.2 Intersection Capacity Analyses

Capacity analyses for both signalized and un-signalized intersections were conducted using
Synchro Professional Software, version 7.0.

Level of Service has been determined by the methodology of the “2000 Highway Capacity
Manual” published by the Transportation Research Board to desctibe the operating condition
of an intersection. LOS is a measure of the Control Delay experienced by stopped vehicles at an
intersection, which is rated on a scale from A to F, with each letter grade assigned a range of
delay values in seconds per vehicle. LOS A desctibes a free flowing condition of very low delay
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(less than 10 seconds per vehicle), and LOS F describes a congested condition where delays will
exceed 50 seconds pet vehicle at an unsignalized intersection. Conttol Delay measures the time
accumulated when a motorist approaches an intersection including the initial deceleration,
queue move-up time, stopped delay, and final acceleration delay. Therefore, intersections with
longer Control Delay times are less acceptable to most drivers.

For unsignalized intersection capacity analyses, LOS provides a description of the delay and
operational characteristics of the movements from the minor street (usually stop sign
controlled) and left turns from the major street into the minor street. Major street through and
right turn vehicles typically experience very little delay. Therefore, they are not rated with a LOS
at unsignalized intersections.

Using the above referenced methodologies, weekday morning and afternoon peak hour capacity
analyses were conducted at the signalized intersection of King Street (U.S. Route 5 and State
Route 10), Summer Street and North Street.

Weekday morning and afternoon peak hour capacity analyses were also conducted at the
following un-signalized intersections:

North Street and Market Street

North Street & Northern Avenue

North Street, Bates Street and Day Avenue
Nortth Street & View Avenue

North Street & the Site Driveway

O O O O O

Existing (2008) and Future No Build (2013) Capacity Conditions:

During the weekday morning and afternoon peak hours the LOS at the signalized intersection
of King Street, Summer Street and North Street will be LOS C or better. The exception is the
westbound approach from North Street. The morning peak hour is expected to operate at LOS
E under the No-Build condition. The afternoon peak hour is expected to operate at LOS D
under the No-Build condition.

During the weekday morning and afternoon peak hours the LOS at the unsignalized
intersections will be LOS C or better under both the Base and No-Build conditions. The
exception is the westbound approach from North Street.

Build (2013) Capacity Conditions:

During both the morning and afternoon peak hours the added site traffic is not expected to
result in changes to the LOS. Slight increases in delay from site traffic are not significant
enough to decrease the LOS letter grade. The new site accesses at View Avenue and the Site
driveway will opetate at LOS B or better under the Build condition.

The summarized results of the capacity analysis are provided in Tables 2 - 5. The capacity
analysis worksheets are provided in Appendices F & F.
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TABLE 2
WEEKDAY MORNING PEAK HOUR
INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

. 2013 No .
2008 Existing Build 2013 Build
Intersection Movement li Delay LOS Delay LOS | Delay LOS
King Street (U.S. Route 5) & North Street/Summer Street -
Summer Street EBL 24.8 C 24.5 C 24.4 C
EBT/R 24.4 C 241 C 241 C
North Street WBL/R 52.8 D 60.6 E 65.2 E
King Street NBT 9.0 A 9.8 A 10.0 A
NBR 6.3 A 6.7 A 6.8 A
SBL/T 9.3 A 10.2 B 104 B
OVERALL 20.5 C 22.7 C 24.0 C
TABLE 3

WEEKDAY MORNING PEAK HOUR
UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2013 No
2007 Existing Build 2013 Build
Intersection Movement Delay LOS Delay LOS | Delay LOS
North Street & Market Street
North Street EBL/R 17.5 C 19.3 C 19.7 C
Market Street NB L 6.5 A 6.6 A 6.6 A
North Street & Northern Avenue
North Street NB L/T 0.2 A 0.2 A 0.2 A
Northern Avenue EBL/R 9.7 A 9.7 A 9.9 A
North Street & Bates Street/Day Avenue
North Street NB L/R 8.5 A 8.7 A 8.7 A
Bates Street EBT/R 9.4 A 9.6 A 9.6 A
Day Avenue WBL/T 84 A 8.6 A 8.6 A
North Street & View Avenue
View Avenue EBL/R - - - - 10.0 A
North Street NBL/T - - - - 0.1 A
North Street & Site Driveway
EBL/R - - - - 9.9 A
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TABLE 4
WEEKDAY AFTERNOON PEAK HOUR

INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2013 No

2008 Existing Build 2013 Build
Intersection Movement | Delay LOS Delay LOS | Delay LOS
King Street (U.S. Route 5 and Route 10) & North Street/Summer
Street
Summer Street EB L 37.5 D 35.0 C 34.6 C
EBT/R 23.0 C 22,6 C 22.6 C
Nortth Street WBL/R 444 D 48.8 D 49.1 D
King Street NBT 8.1 A 9.0 A 9.1 A
NBR 5.0 A 5.4 A 5.5 A
SBL/T 74 A 8.5 A 8.6 A
OVERALL 19.1 B 20.8 C 21.0 C
TABLE 5

WEEKDAY AFTERNOON PEAK HOUR

UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2013 No
2008 Existing Build 2013 Build
Intersection Movement Delay LOS Delay LOS | Delay LOS
North Street & Matket Street
North Street EBL/R 18.9 C 21.1 C 21.1 C
Market Street NB L 7.7 A 7.8 A 7.8 A
North Street & Northern Avenue
North Street NBL/T 0.3 A 0.3 A 0.3 A
Northern Avenue EBL/R 10.5 B 10.7 B 10.7 B
North Street & Bates Street/Day Avenue
North Street NB L/R 8.0 A 8.0 A 8.1 A
Bates Street EBT/R 10.6 B 11.0 B 11.1 B
Day Avenue WBL/T 8.4 A 8.5 A 8.6 A
North Street & View Avenue
View Avenue EBL/R - - - - 10.9 B
North Street NBL/T - - - - 0.3 A
North Street & Site Driveway
EBL/R - - - - 10.8 B
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53 Findings:

With regard to impacts due to added site traffic, there will not be a noticeable impact to
operation at the existing intetsections. The two proposed site accesses, View Avenue and the
Site Driveway, will operate safely and efficiently. /

Sight distance viewing to the north and south along North Street at both proposed access
ght dist g to the north and south along prop
points, View Avenue and the Site Driveway, is adequate.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The study indicates that completion and occupancy of the proposed development will generate
17 new enteting and exiting vehicle trips pet hour at the site duting the weekday morning peak
and 19 new entering and exiting vehicle trips per hour in the weekday afternoon peak.

The additional traffic generated by the proposed project will result in incremental increase in
peak period traffic volumes on North Street that will have minimal impact on traffic operations.
The site access intersections with North Street are designed to provide safe and efficient traffic
opetations and the turning movements can be accommodated without consideration of off-site
improvements.
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Northampton, Massachusetts
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Stormwater Drainage Report

Introduction

The following report presents an analysis of the stormwater management system
for the proposed development of 25 housing units located off of Northern Avenue
in zoning district URB in Northampton, Massachusetts.  The proposed
development includes 25 new housing units and associated parking areas,
driveways, and sidewalks, utilities, landscape features and stormwater
management system. The total site area is approximately 6 acres of which
approximately 3.4 will be disturbed by construction activities. The impervious
area on site will increase due to the new development and the stormwater
management system has been designed to minimize proposed peak flows to
reduce or match existing flows off the site. Mechanisms to reduce runoff and
treat water quality include a rain garden, a proprietary treatment chamber,
infiltration trench, dry wells, deep sump hooded catch basins, and 2 detention
basins.

Site Terrain and Soils

The project site is comprised of gradual sloping terrain, which generally drains
toward the wetlands on the west part of the site.

The USDA Soil Survey of Hampshire County, Massachusetts, Central Part report
classifies the site soils as (see attached soil map):

¢ (Ra) Raynham Silt Loam

Hydrologic Group: C

Flood Risk: None

Depth to Water Table: 0.5°-2.0°
Depth to Bedrock: >60”

¢ (Au) Amostown-Windsor Silty Substratum

Hydrologic Group: C

Flood Risk: None

Depth to Water Table: 1.5°-3.0°
Depth to Bedrock: >60”

e (Ud) Udorthents Smooth
Soil formed by cutting or filling developed area.

Reference pedon not given.
Assumed Hydrologic Group: C
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A series of test pits were conducted on site to determine subsurface conditions.
The purpose of the test pits was to evaluate the site for the existence of ledge, the
ability of the site to support stormwater drainage components, and for
groundwater information. In general, the test pits confirmed the USDA Soil
Survey findings for the site as ground water is generally very high throughout the
site, thereby reducing the potential areas where infiltration would be feasible. The
test pit logs are attached in Appendix B.

III.  Existing Conditions

The existing site includes one drainage area: E-1. The existing drainage area
boundary is depicted on the Pre-Development Drainage Area Plan (Figure 1). The
overall curve number (CN) in existing conditions is 74. The control point to
determine peak flow in existing conditions is the stream located on the property
line west of the site shown on Figure 1 as E-CP. The following is a brief
description of the drainage area:

E-1

E-1 is approximately 7.75 acres in size and contains existing houses, pavement,
grass, wooded areas, and a large wetland area on the west part of the site. Runoff
flows overland in a southwestern direction through the wetlands and to the stream
located southwest of the site.

IV.  Proposed Conditions

The stormwater management system in proposed conditions has been designed to
treat and reduce runoff on site. The proposed site contains eight drainage areas:
P-1, P-2, P-3, P-4, P-5, P-6, P-7 and P-8 (Figure 2) and the overall curve number
(CN) in proposed conditions is 80. The control point to determine peak flow in
proposed conditions is the stream located on the property line located west of the
site shown on Figure 2 as P-CP. The following is a brief description of each
drainage area:

P-1

P-1 is approximately 4.99 acres in size and contains the northwestern area of the
site consisting of all of the wetland area, grass and wooded areas, and new roof
and pavement. The drainage follows a similar pattern as in existing conditions. It
flows overland in a southwestern direction through the wetlands and to the stream
located southwest of the site. The runoff from the back of the new roof areas
located within P-1 are directed to dry wells where the water is infiltrated into the
ground. These dry wells are designed to be very shallow (approximately one foot
in depth) due to high groundwater throughout the site. The dry wells are designed
with an overflow outlet that allows roof water to sheet flow across the land toward
the wetlands as it does in existing conditions. The new driveway and front roof
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areas of units 1 and 2 will flow in a similar pattern as the pavement and grass area
does in existing conditions.

P-2

P-2 is approximately 0.24 acres in size and is located in the eastern portion of the
site. It contains a portion of the roof from unit 14 and 15 in which runoff flows
through roof leaders into the infiltration trench which overflows into a catch basin
within the area. This area also contains a small portion of new pavement, grass,
and trees. Excluding the roof, all other runoff from this area is directed into a
catch basin which flows into a water quality basin then to a detention basin

(DB#2) located on the west part of the site.

P-3

P-3 is approximately 0.65 acres in size and is located in the northeastern part of
the site. It contains new pavement and roof areas, grass, and a detention basin.
Runoff from this area is directed to a water quality swale which flows into a water
catch basin followed by a detention/infiltration basin (DB#1) that discharges
approximately 100 ft to the south.

P-4

P-4 is approximately 0.34 acres in size in the east part of the site. It contains a
portion of the new roof and pavement area, and grass and wooded areas. Runoff
flows into a catch basin which directs the water to the infiltration trench noted is
area P-2. The runoff follows the same pattern as area P-2 once within the trench.

P-5

P-5 is approximately 0.19 acres in size and is located toward the center of the
developed portion of the site. It contains mostly new pavement and roof areas and
a small portion is grass and wooded area. Runoff flows into a catch basin where it
is directed to a water quality basin and detention basin (DB#2) which discharges
approximately 40ft from the wetland, allowing adequate overland flow to occur.

P-6

P-6 is approximately 0.54 acres in size and is located on the south portion of the
site. It contains a portion of the roof areas from units 16-21, new pavement, and
grassed areas. The runoff is directed to a grass swale which flows into a catch
basin. The catch basin flows through a proprietary stormwater treatment chamber
that discharges into a detention basin (DB#2).

P-7

P-7 is approximately 0.27 acres in size and is located on the southwestern portion
of the site. It contains approximately mostly new roof and paved areas and only a
small portion of the area is grass. The runoff flows southwest to a proprietary
treatment chamber which discharges into a detention basin (DB#2).
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P-8

P-8 is approximately 0.53 acres in size and is located on the southwestern portion
of the site. It contains a portion of the roof areas from units 22-25, new paved
area, grass, and a detention basin (DB#2) and water quality basin. The paved area
flows through a pre treatment system consisting of a stone diaphragm and grassed
area which discharges into the water quality basin (rain garden) which overflows
into the detention basin. The remaining area of P-8 sheet flows into the detention
basin.

V. Calculations and Design

Drainage calculations were performed on Hydrocad Stormwater Modeling System
version 8.0 using Soil Conservation Service (SCS) TR-20 methodology. The SCS
method is based on rainfall observations, which were used to develop the
Intensity-Duration-Frequency relationship, or IDF curve. The mass curve is a
dimensionless distribution of rainfall over time, which indicates the fraction of the
rainfall event that occurs at a given time within a 24-hour precipitation event. This
synthetic distribution develops peak rates for storms of varying duration and
intensities. The SCS distribution provides a cumulative rainfall at any point in
time and allows volume dependent routing runoff calculations to occur. These
calculations are included in the appendices.

The watershed boundaries for calculation purposes are divided according to the
proposed site grading and the natural limits of the drainage areas. The curve
numbers (CNs) and times of concentration for the existing and proposed
subcatchment areas are based on the soil type and the existing and proposed cover
conditions at the site. The soil hydrologic group assumed for the site is noted in
Figure 3. Watershed subcatchment areas, runoff coefficients and watercourse
slopes are based on survey information.

Calculations were performed for the 2-, 10-, and 100-year frequency storms under
existing and proposed conditions. The results of the calculations are presented in
Table 1 on the following page. Appendix A presents the Hydrocad calculations.

Flow Rates & Water Quantity

In the post development conditions the runoff from the proposed site will be
routed to 2 open detention basins located along west part of the developed site.
The proposed detention basins will attenuate peak flows in the proposed
conditions through the use of outlet control structures. Stormwater will be
discharged to the wetland that receives runoff in existing conditions. Although
there are 5 infiltration systems are proposed (1 detention/infiltration basin, 4 dry
wells and 1 infiltration trench) these were not included in the hydrocad
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calculations in order to provide a more conservative runoff quantity. Table 1 on
the following page presents the comparison of flow rates and water quantity at
both existing and proposed control points.

Table 1 Peak Flow and Volume Summary

2-Year Storm 10-Year Storm 100-Year Storm
Condition & Point of 3.00” 4.50” 6.50”
Analysis
Peak Flow Volume Peak Flow VYolume Peak Flow Volume
Rate(cfs) | (acre-ft) Rate(cfs) (acre-ft) Rate(cfs) (acre-ft)
Existing —
Control Pt. 4.66 0.563 10.95 1.242 20.77 2.320
-CP)*

Proposed — i ? o 1
Control Pt. 0c _1 045

P-CP)*
*Names in parentheses refer to HydroCad model and calculations.

VI. MADEP Stormwater Standards Compliance

The following section details how the project will meet DEP Stormwater
Management Policy’s ten stormwater management standards.

Standard 1 - Untreated Stormwater

The proposed stormwater system is designed to treat the new point source
discharge prior to flowing to the resource area. All new outlets are outfitted with
flared ends and rip rap to prevent any erosion from occurring in the area. See
Appendix C for TSS removal summary.

Standard 2 - Post-Development Peak Discharge Rates

The stormwater system is designed so that post-development peak discharge rates
do not exceed pre-development peak discharge rates leaving the site. In order to
reduce runoff rates in proposed conditions 2 detention basins with outlet control
structures are proposed. Note that although 5 infiltration systems are proposed, no
exhilaration was included in the runoff calculations in order to maintain a more
conservative peak discharge rate. Refer to Table 1 Peak Flow and Volume
Summary and Appendix A for HydroCAD calculations.

Standard 3 - Recharge to Groundwater

Recharge to groundwater is designed to infiltrate to the maximum extent
practicable in proposed conditions. The entire site consists of hydrologic group
“C” soils and there is very high groundwater throughout most of the site (see
Appendix B for test pit logs) which caused limitations for infiltration on many
areas of the site because the separation of 2 feet from groundwater could not be
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met. Where possible, infiltration is proposed: half of the areas of the roof from
units 1-15 and 22-25 and a portion of the pavement located toward the center of
the development are directed to dry wells and an infiltration trench sized to
accommodate these areas. The upper detention/infiltration basin (DB#1) has been
designed also hold and infiltrate the required recharge volume for its respective
drainage area (see Appendix D for recharge calculations). Due to restrictions of
the site terrain and soil conditions, not all of the impervious area could be directed
to an infiltration system therefore all 5 of the infiltration systems proposed are
designed to hold at least twice the required recharge volume and still drawdown
within 72 hours in order to meet Standard 3 to the maximum extent practicable
(see Appendix D for recharge calculations).

Standard 4 — Water Quality

The proposed stormwater management system has been designed to remove the
average annual Total Suspended Solids (TSS) load in excess of 80% for the
proposed site conditions (see Appendix C for calculations). There are 4 separate
treatment chains proposed:

Treatment Train 1(total of 85% 1SS removed)

The first treatment chain contains the impervious areas within P-3. The runoff is
directed into a water quality swale to a catch basin which discharges into
detention/infiltration basin (DB#1) which has been designed to hold the required
water quality volume for its respective area which achieves a total TSS removal
rate of approximately 85%. Note that the water quality swale was not included in
the calculations of total TSS removal in Appendix C to maintain a more
conservative removal rate.

Treatment Train 2(total of 93% 1SS removed)

The second treatment chain contains the impervious areas from P-2, P-4, and P-5.
The runoff is directed into a catch basins followed by a water quality basin (rain
garden) which achieves a total TSS removal rate of approximately 93%. The
water quality basin has been designed to hold a larger volume of water (738cf)
than the water quality volume required (713cf) for the impervious area directed to
it.

Treatment Train 3(total of 90% TSS removed)

The second treatment chain contains the paved impervious areas from P-8. The
runoff is through a pretreatment system consisting of a stone diaphragm and
grassed area which discharges into a water quality basin (rain garden) which
achieves a total TSS removal rate of approximately 90%. The water quality basin
has been designed to hold a larger volume of water (738cf) than the water quality
volume required (713cf) for the impervious area directed to it.
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Treatment Train 4(total of 83% TSS removed)

The third treatment chain contains the impervious areas from P-6 and P-7. The
runoff is directed into catch basins and then to a proprietary treatment chamber
(Stormceptor STC 900*) which achieves a total TSS removal rate of
approximately 83%.

*Note: The stormwater treatment chamber has been sized based on MASTEP test
evaluations. The attached table in appendix C displays TSS removal rates for
systems based on the impervious area directed to the system. See attached
Stormceptor sizing chart for impervious areas directed to the stormwater
treatment chamber.

In addition to removal of TSS, a Long Term Pollution Prevention Plan has been
created to maintain a clean site and ensure that all BMPs are functioning to their
maximum potential. See Appendix F for Long Term Pollution Prevention Plan.

Standard 5 - Higher Potential Pollutant L.oads
The proposed project is not expected to yield high potential pollutant loads.

Standard 6 - Protection of Critical Areas
The project site does not discharge to critical areas as defined in MA DEP
Stormwater Policy Handbook.

Standard 7 - Redevelopment Projects
The redevelopment of previously developed site standard is not applicable for this
project.

Standard 8 - Erosion/Sediment Control

Erosion and sediment controls have been incorporated into the project design to
prevent erosion, control sediments, and stabilized exposed soils during
construction and land disturbance. See Appendix G for Construction Period
Pollution Prevention and Erosion Sedimentation Control.

Standard 9 - Operation/Maintenance Plan

An Operation and Maintenance Plan for the proposed project is included in
Appendix E. It includes general controls for construction and long term
maintenance of the stormwater management system.

Standard 10 — Prohibition of Tllicit Discharges

No Illicit Discharge Compliance Statement is included with this report however
one will be submitted prior to the discharge of any stormwater to post-
construction BMPs.
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VIL

VIIL

Summary

The impervious area from existing to proposed conditions will increase by
approximately 51,000 sf from the new roadway and housing units. The proposed
stormwater management system is designed to maintain or reduce the peak flow
rates in proposed conditions for the 2-, 10-, and 100-year storm frequencies.
Special care has been taken to treat runoff with a series of best management
practices to ensure water quality and annual TSS removal rates in excess of 80%.
These methods include deep sump hooded catch basins, a bioretention basin, a
detention/infiltration basin, and a stormwater treatment chamber.

References

United States Department of Agriculture. 1998. Soil Survey of Hampshire County
(Central Part), Massachusetts.
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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:

+ The Stormwater Checklist completed and stamped by a Registered Professional Engmeer (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 Penod Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°

e QOperation 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 enviranmentally 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 Illicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the llficit 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 fand disturbance activity on the site.

1. Kohl NA swchecklist « 04/01/08 Stormwater Report Checklist « Page 1 0f 8



Bureau of Resourt  rotection - 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. fitis
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

| 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 Checklistis accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of tgs permit application.
ﬁ—»——%@ ﬁt\e_ S ON M\i nowle AR
. Registered Professional Engineer Block and Signature

Sigffaturé and Date

Checklist

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

D New development
[] Redevelopment

[] Mix of New Development and Redevelopment

1. Koht NA swchecklist + 04/01/08 Stommwater Report Checklist « Page 2 of 8



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 X O

LID Site Design Credit Requested:

[] Credit1

[] Credit2

[] Credit3

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

X 0O0OKXK KX

Water Quality Swale

X

Grass Channel

Green Roof

0 O

Other (describe):

Standard 1: No New Untreated Discharges

B No new untreated discharges

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

X Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

1. Kohl NA swchecklist - 04/01/08 Stormwater Report Checklist « Page 3 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[] 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.

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

X 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

Xl Soil Analysis provided.

X Required Recharge Volume calculation provided.

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

X 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.

O O

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.

X

Recharge BMPs have been sized to infiltrate the Required Recharge Volume for its respective
drainage area.

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

X

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

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

X

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

O

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

' 80% TSS removal is required prior to discharge to infittration BMP if Dynamic Field method is used.

1. Kohl NA swchecklist « 04/01/08 Stormwater Report Checklist « Page 4 of 8



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

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

[J 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.

[J 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.

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:

0 x -*°

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

[] is near or to other critical areas

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

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.

X O
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Massachusetts Lpartment of Environmental Protecuon
K Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

X The %" 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.

X 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) Not Applicable —

Proposed project site is not expected to yield high potential pollutant loads.

[0 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 Mutti-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.

O

The NPDES Muliti-Sector General Permit does not cover the land use.

O O

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.

O

All exposure has been eliminated.

O

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 il
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas Not Applicable — The project site does not discharge to a critical area.

[J 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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Massachusetts wvepartment of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

extent practicable

[XI The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:site with only “Hydrologic Group C” Soils

Limited Project

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.

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

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

Bike Path and/or Foot Path

Redevelopment Project

0 I I I B I A A

Redevelopment portion of mix of new and redevelopment.

X

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 Poliution 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.

X} A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

1. Koh! NA swchecklist - 04/01/08 Stormwater Report Checklist « Page 7 of 8



Massachusetts Department of Environmental Protecuon
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.

[C] The project is not covered by a NPDES Construction General Permit.

Xl The project is covered by a NPDES Construction General Permit and a copy of the DRAFT 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:

X 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 aﬂ stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

O 00X

Estimated operation and maintenance budget; and

X1 Operation and Maintenance Log Form.

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

] 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;

[ 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;

{1 An lliicit Discharge Compliance Statement is attached;

£ NO lliicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

1. Kohl NA swchecklist - 04/01/08 A Stormwater Report Checklist - Page 8 of 8
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I.

IL

Introduction

The following report presents an analysis of the stormwater management system
for the proposed development of 25 housing units located off of Northern Avenue
in zoning district URB in Northampton, Massachusetts. = The proposed
development includes 25 new housing units and associated parking areas,
driveways, and sidewalks, utilities, landscape features and stormwater
management system. The total site area is approximately 6 acres of which
approximately 3.4 will be disturbed by construction activities. The impervious
area on site will increase due to the new development and the stormwater
management system has been designed to minimize proposed peak flows to
reduce or match existing flows off the site. Mechanisms to reduce runoff and
treat water quality include a rain garden, a proprietary treatment chamber,
infiltration trench, dry wells, deep sump hooded catch basins, and 2 detention
basins.

Site Terrain and Soils

The project site is comprised of gradual sloping terrain, which generally drains
toward the wetlands on the west part of the site.

The USDA Soil Survey of Hampshire County, Massachusetts, Central Part report
classifies the site soils as (see attached soil map):

* (Ra) Raynham Silt Loam

Hydrologic Group: C

Flood Risk: None

Depth to Water Table: 0.5°-2.0°
Depth to Bedrock: >60”

¢  (Au) Amostown-Windsor Silty Substratum

Hydrologic Group: C

Flood Risk: None

Depth to Water Table: 1.5°-3.0°
Depth to Bedrock: >60”

e (Ud) Udorthents Smooth
Soil formed by cutting or filling developed area.

Reference pedon not given.
Assumed Hydrologic Group: C
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I11.

A series of test pits were conducted on site to determine subsurface conditions.
The purpose of the test pits was to evaluate the site for the existence of ledge, the
ability of the site to support stormwater drainage components, and for
groundwater information. In general, the test pits confirmed the USDA Soil
Survey findings for the site as ground water is generally very high throughout the
site, thereby reducing the potential areas where infiltration would be feasible. The
test pit logs are attached in Appendix B.

Existing Conditions

The existing site includes one drainage area: E-1. The existing drainage area
boundary is depicted on the Pre-Development Drainage Area Plan (Figure 1). The
overall curve number (CN) in existing conditions is 74. The control point to
determine peak flow in existing conditions is the stream located on the property
line west of the site shown on Figure 1 as E-CP. The following is a brief
description of the drainage area:

E-1

E-1 is approximately 7.75 acres in size and contains existing houses, pavement,
grass, wooded areas, and a large wetland area on the west part of the site. Runoff
flows overland in a southwestern direction through the wetlands and to the stream
located southwest of the site.

Proposed Conditions

The stormwater management system in proposed conditions has been designed to
treat and reduce runoff on site. The proposed site contains eight drainage areas:
P-1, P-2, P-3, P-4, P-5, P-6, P-7 and P-8 (Figure 2) and the overall curve number
(CN) in proposed conditions is 80. The control point to determine peak flow in
proposed conditions is the stream located on the property line located west of the
site shown on Figure 2 as P-CP. The following is a brief description of each
drainage area:

P-1

P-1 is approximately 4.99 acres in size and contains the northwestern area of the
site consisting of all of the wetland area, grass and wooded areas, and new roof
and pavement. The drainage follows a similar pattern as in existing conditions. It
flows overland in a southwestern direction through the wetlands and to the stream
located southwest of the site. The runoff from the back of the new roof areas
located within P-1 are directed to dry wells where the water is infiltrated into the
ground. These dry wells are designed to be very shallow (approximately one foot
in depth) due to high groundwater throughout the site. The dry wells are designed
with an overflow outlet that allows roof water to sheet flow across the land toward
the wetlands as it does in existing conditions. The new driveway and front roof

The Berkshire Design Group, Inc. Page 3
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areas of units 1 and 2 will flow in a similar pattern as the pavement and grass area
does in existing conditions.

pP-2

P-2 is approximately 0.24 acres in size and is located in the eastern portion of the
site. It contains a portion of the roof from unit 14 and 15 in which runoff flows
through roof leaders into the infiltration trench which overflows into a catch basin
within the area. This area also contains a small portion of new pavement, grass,
and trees. Excluding the roof, all other runoff from this area is directed into a
catch basin which flows into a water quality basin then to a detention basin

(DB#2) located on the west part of the site.

P-3

P-3 is approximately 0.65 acres in size and is located in the northeastern part of
the site. It contains new pavement and roof areas, grass, and a detention basin.
Runoff from this area is directed to a water quality swale which flows into a water
catch basin followed by a detention/infiltration basin (DB#1) that discharges
approximately 100 ft to the south.

P-4

P-4 is approximately 0.34 acres in size in the east part of the site. It contains a
portion of the new roof and pavement area, and grass and wooded areas. Runoff
flows into a catch basin which directs the water to the infiltration trench noted is
area P-2. The runoff follows the same pattern as area P-2 once within the trench.

P-5

P-5 is approximately 0.19 acres in size and is located toward the center of the
developed portion of the site. It contains mostly new pavement and roof areas and
a small portion is grass and wooded area. Runoff flows into a catch basin where it
is directed to a water quality basin and detention basin (DB#2) which discharges
approximately 40ft from the wetland, allowing adequate overland flow to occur.

P-6

P-6 is approximately 0.54 acres in size and is located on the south portion of the
site. It contains a portion of the roof areas from units 16-21, new pavement, and
grassed areas. The runoff is directed to a grass swale which flows into a catch
basin. The catch basin flows through a proprietary stormwater treatment chamber
that discharges into a detention basin (DB#2).

P-7

P-7 is approximately 0.27 acres in size and is located on the southwestern portion
of the site. It contains approximately mostly new roof and paved areas and only a
small portion of the area is grass. The runoff flows southwest to a proprietary
treatment chamber which discharges into a detention basin (DB#2).

The Berkshire Design Group, Inc. Page 4
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P-8

P-8 is approximately 0.53 acres in size and is located on the southwestern portion
of the site. It contains a portion of the roof areas from units 22-25, new paved
area, grass, and a detention basin (DB#2) and water quality basin. The paved area
flows through a pre treatment system consisting of a stone diaphragm and grassed
area which discharges into the water quality basin (rain garden) which overflows
into the detention basin. The remaining area of P-8 sheet flows into the detention
basin.

V. Calculations and Design

Drainage calculations were performed on Hydrocad Stormwater Modeling System
version 8.0 using Soil Conservation Service (SCS) TR-20 methodology. The SCS
method is based on rainfall observations, which were used to develop the
Intensity-Duration-Frequency relationship, or IDF curve. The mass curve is a
dimensionless distribution of rainfall over time, which indicates the fraction of the
rainfall event that occurs at a given time within a 24-hour precipitation event. This
synthetic distribution develops peak rates for storms of varying duration and
intensities. The SCS distribution provides a cumulative rainfall at any point in

“time and allows volume dependent routing runoff calculations to occur. These
calculations are included in the appendices.

The watershed boundaries for calculation purposes are divided according to the
proposed site grading and the natural limits of the drainage areas. The curve
numbers (CNs) and times of concentration for the existing and proposed
subcatchment areas are based on the soil type and the existing and proposed cover
conditions at the site. The soil hydrologic group assumed for the site is noted in
Figure 3. Watershed subcatchment areas, runoff coefficients and watercourse
slopes are based on survey information.

Calculations were performed for the 2-, 10-, and 100-year frequency storms under
existing and proposed conditions. The results of the calculations are presented in
Table 1 on the following page. Appendix A presents the Hydrocad calculations.

Flow Rates & Water Quantity

In the post development conditions the runoff from the proposed site will be
routed to 2 open detention basins located along west part of the developed site.
The proposed detention basins will attenuate peak flows in the proposed
conditions through the use of outlet control structures. Stormwater will be
discharged to the wetland that receives runoff in existing conditions. Although
there are 6 infiltration systems are proposed (1 detention/infiltration basin, 4 dry
wells and 1 infiltration trench) these were not included in the hydrocad

The Berkshire Design Group, Inc. Page 5



Northern Avenue November 11, 2008

Stormwater Drainage Report

Northampton, Massachusetts

calculations in order to provide a more conservative runoff quantity. Table 1 on
the following page presents the comparison of flow rates and water quantity at
both existing and proposed control points.

Table 1 Peak Flow and Volume Summary

Condition & Point of
Analysis

e

*Names in parenthe

2-Year Storm
3.00”

10-Year Storm
4.50”

100-Year Storm
6.50”

e ]

£

ses refer to HyroCad m

Peak Flow

Volume
(acre-ft)

MADEP Stormwater Standards Compliance

Peak Flow
Rat

Volume
(acre-ft)

The following section details how the project will meet DEP Stormwater
Management Policy’s ten stormwater management standards.

Standard 1 - Untreated Stormwater

The proposed stormwater system is designed to treat the new point source
discharge prior to flowing to the resource area. All new outlets are outfitted with
flared ends and rip rap to prevent any erosion from occurring in the area. See
Appendix C for TSS removal summary.

Standard 2 - Post-Development Peak Discharge Rates

The stormwater system is designed so that post-development peak discharge rates
do not exceed pre-development peak discharge rates leaving the site. In order to
reduce runoff rates in proposed conditions 2 detention basins with outlet control
structures are proposed. Note that although 6 infiltration systems are proposed, no
exfiltration was included in the runoff calculations in order to maintain a more
conservative peak discharge rate. Refer to Table 1 Peak Flow and Volume
Summary and Appendix A for HydroCAD calculations.

Standard 3 - Recharge to Groundwater

Recharge to groundwater is designed to infiltrate to the maximum extent
practicable in proposed conditions. The entire site consists of hydrologic group
“C” soils and there is very high groundwater throughout most of the site (see
Appendix B for test pit logs). The soil conditions caused limitations for
infiltration on many areas of the site because the separation of 2 feet from

The Berkshire Design Group, Inc.
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groundwater could not be met. Where possible, infiltration is proposed: half of
the areas of the roof from units 1-15 and 22-25 and a portion of the pavement
located toward the center of the development are directed to dry wells and an
infiltration trench sized to accommodate these areas. The upper
detention/infiltration basin (DB#1) has been designed also hold and infiltrate the
required recharge volume for its respective drainage area (see Appendix D for
recharge calculations). Due to restrictions of the site terrain and soil conditions,
not all of the impervious area could be directed to an infiltration system, therefore
all 6 of the infiltration systems proposed are designed to hold at least twice the
required recharge volume and still drawdown within 72 hours in order to meet
Standard 3 to the maximum extent practicable (see Appendix D for recharge
calculations).

Standard 4 — Water Quality

The proposed stormwater management system has been designed to remove the
average annual Total Suspended Solids (TSS) load in excess of 80% for the
proposed site conditions (see Appendix C for calculations). There are 4 separate
treatment chains proposed:

Treatment Train I(total of 85% TSS removed)

The first treatment chain contains the impervious areas within P-3. The runoff is
directed into a water quality swale to a catch basin which discharges into
detention/infiltration basin (DB#1) which has been designed to hold the required
water quality volume for its respective area which achieves a total T'SS removal
rate of approximately 85%. Note that the water quality swale was not included in
the calculations of total TSS removal in Appendix C to maintain a more
conservative removal rate.

Treatment Train 2(total of 93% TSS removed)

The second treatment chain contains the impervious areas from P-2, P-4, and P-5.
The runoff is directed into a catch basins followed by a water quality basin (rain
garden) which achieves a total TSS removal rate of approximately 93%. The
water quality basin has been designed to hold a larger volume of water (738cf)
than the water quality volume required (713cf) for the impervious area directed to
it.

Treatment Train 3(total of 90% TSS removed)

The second treatment chain contains the paved impervious areas from P-8. The
runoff is through a pretreatment system consisting of a stone diaphragm and
grassed area which discharges into a water quality basin (rain garden) which
achieves a total TSS removal rate of approximately 90%. The water quality basin
has been designed to hold a larger volume of water (738cf) than the water quality
volume required (713cf) for the impervious area directed to it.
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Treatment Train 4(total of 83% TSS removed)

The third treatment chain contains the impervious areas from P-6 and P-7. The
runoff is directed into catch basins and then to a proprietary treatment chamber
(Stormceptor STC 900*) which achieves a total TSS removal rate of
approximately 83%.

*Note: The stormwater treatment chamber has been sized based on MASTEP test
evaluations. The attached table in appendix C displays TSS removal rates for
systems based on the impervious area directed to the system. See attached
Stormceptor sizing chart for impervious areas directed to the stormwater
treatment chamber.

In addition to removal of TSS, a Long Term Pollution Prevention Plan has been
created to maintain a clean site and ensure that all BMPs are functioning to their
maximum potential. See Appendix F for Long Term Pollution Prevention Plan.

Standard S - Higher Potential Pollutant Loads
The proposed project is not expected to yield high potential pollutant loads.

Standard 6 - Protection of Critical Areas
The project site does not discharge to critical areas as defined in MA DEP
Stormwater Policy Handbook.

Standard 7 - Redevelopment Projects
The redevelopment of previously developed site standard is not applicable for this
project.

Standard 8 - Erosion/Sediment Control

Erosion and sediment controls have been incorporated into the project design to
prevent erosion, control sediments, and stabilized exposed soils during
construction and land disturbance. See Appendix G for Construction Period
Pollution Prevention and Erosion Sedimentation Control.

Standard 9 - Operation/Maintenance Plan

An Operation and Maintenance Plan for the proposed project is included in
Appendix E. It includes general controls for construction and long term
maintenance of the stormwater management system.

Standard 10 — Prohibition of Hlicit Discharges

No Illicit Discharge Compliance Statement is included with this report however
one will be submitted prior to the discharge of any stormwater to post-
construction BMPs. '
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VIL

VIIL

Summary

The impervious area from existing to proposed conditions will increase by
approximately 51,000 sf from the new roadway and housing units. The proposed
stormwater management system is designed to maintain or reduce the peak flow
rates in proposed conditions for the 2-, 10-, and 100-year storm frequencies.
Special care has been taken to treat runoff with a series of best management
practices to ensure water quality and annual TSS removal rates in excess of 80%.
These methods include deep sump hooded catch basins, a bioretention basin, a
detention/infiltration basin, and a stormwater treatment chamber.

References

United States Department of Agriculture. 1998. Soil Survey of Hampshire County
(Central Part), Massachusetts.
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Appendix A — Pre- and Post Development
Hydrologic Calculations
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Drainage Diagram for Northern Avenue Housing-Active
Prepared by The Berkshire Design Group 11/12/2008
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Northern Avenue Housing-Active

Prepared by The Berkshire Design Group Page 2
HydroCAD® 8.00 s/n 000752 © 2006 HydroCAD Software Solutions LLC 11/12/2008

Area {acres)

5.581
3.482
4.416
0.257
0.135
1.299
0.290

0.034

15.496

CN
70
74
78
79
98
98

100

100

Area Listing (selected nodes)

Description {subcats)

Woods, Good, HSG C (E-1,P-1,P-3,P-4,P-5,P-6)

>75% Grass cover, Good, HSG C (E-1,P-1,P-2,P-4,P-5,P-6,P-6,P-7,P-8)
Wetlands (E-1,P-1)

50-75% Grass cover, Fair, HSG C (P-3)

Imp. Bldgs, Pavement (E-1)

Paved parking & roofs (P-1,P-2,P-3,P-4,P-5,P-6,P-7,P-8)

Det Basin (P-3,P-8)

Rain Garden (P-8)



Northern Avenue Housing-Active Type lil 24-hr 2-Year Rainfall=2.95"

Prepared by The Berkshire Design Group Page 3
HydroCAD® 8.00 s/n 000752 © 2006 HydroCAD Software Solutions LLC 11/12/2008

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: Existing Conditions Runoff Area=337,494 sf Runoff Depth>0.87"
Flow Length=570" Tc=23.1 min CN=74 Runoff=4.66 cfs 0.563 af

Subcatchment P-1: West Area Runoff Area=218,209 sf Runoff Depth>0.98"
Flow Length=351" Tc=19.8 min CN=76 Runoff=3.68 cfs 0.408 af

Subcatchment P-2: Central east area Runoff Area=8,669 sf Runoff Depth>0.98"
Tc=5.0 min CN=76 Runoff=0.22 cfs 0.016 af

Subcatchment P-3: Northeast Area Runoff Area=26,786 sf Runoff Depth>1.85"
Flow Length=330" Tc=10.0 min CN=89 Runoff=1.15cfs 0.095 af

Subcatchment P-4: East area to infiltration trench Runoff Area=15,343 sf Runoff Depth>1.27"
Flow Length=180" Tc=6.4 min CN=81 Runoff=0.51 cfs 0.037 af

Subcatchment P-5: Central east area to DB2 Runoff Area=9,113 sf Runoff Depth>1.54"
Flow Length=176" Tc=6.3 min CN=85 Runoff=0.37 cfs 0.027 af

Subcatchment P-6: South Area to DB2 Runoff Area=22,259 sf Runoff Depth>1.15"
Flow Length=285" Tc=3.9 min CN=79 Runoff=0.71 cfs 0.049 af

Subcatchment P-7: South Central area to DB2 Runoff Area=11,711 sf Runoff Depth>2.20"
Flow Length=133' Tc=8.8 min CN=93 Runoff=0.61 cfs 0.049 af

Subcatchment P-8: South Central area to DB2 Runoff Area=25,404 sf Runoff Depth>2.02"
Tc=5.0 min CN=91 Runoff=1.37 cfs 0.098 af

Reach E-CP: Control Point-Stream at PL Inflow=4.66 cfs 0.563 af
Outflow=4.66 cfs 0.563 af

Reach P-CP: Control Point -Stream at PL Inflow=4.62 cfs 0.733 af
Outflow=4.62 cfs 0.733 af

Pond DB1: Detention Basin #1 Peak Elev=93.23' Storage=1,850cf Inflow=1.15cfs 0.095 af
Qutflow=0.40 cfs 0.069 af

Pond DB2: Detention Basin #2 Peak Elev=90.40" Storage=5,173 cf Inflow=3.69 cfs 0.277 af
Outflow=0.77 cfs 0.256 af

Total Runoff Area = 15.496 ac Runoff Volume = 1.342 af Average Runoff Depth = 1.04"
88.65% Pervious Area = 13.736 ac  11.35% Impervious Area = 1.759 ac
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Subcatchment E-1: Existing Conditions

Runoff = 466 cfs @ 12.36 hrs, Volume= 0.563 af, Depth> 0.87"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-Year Rainfall=2.95"

Area (sf) CN Description
96,180 78 Wetlands
92,521 74 >75% Grass cover, Good, HSG C
5,881 98 Imp. Bidgs, Pavement
142,912 70 Woods, Good, HSG C
337,494 74 Weighted Average
331,613 Pervious Area
5,881 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.7 60 0.0200 0.15 Sheet Flow,

Grass: Short n=0.150 P2=3.00"

4.8 280 0.0375 0.97 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
11.6 230 0.0174 0.33 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
23.1 570 Total
Subcatchment P-1: West Area
Runoff = 3.68cfs @ 12.30 hrs, Volume= 0.408 af, Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.95"

Area (sf) CN Description
96,180 78 Wetlands
23,514 74  >75% Grass cover, Good, HSG C
13,949 98 Paved parking & roofs
84566 70 Woods, Good, HSG C
218,209 76  Weighted Average
204,260 Pervious Area
13,949 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.4 89 0.0250 0.18 Sheet Flow,

Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,
Woodland Kv=5.0 fps

Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

1.5 62 0.0200 0.71

9.9 200 0.0180 0.34

19.8 351 Total
Subcatchment P-2: Central east area

Runoff = 0.22cfs @ 12.09 hrs, Volume= 0.016 af, Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.95"

Area (sf) CN  Description

7,924 74 >75% Grass cover, Good, HSG C
745 98 Paved parking & roofs

8,669 76 Weighted Average
7,924 Pervious Area
745 Impervious Area

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

5.0 Direct Entry,
Subcatchment P-3: Northeast Area

Runoff = 1.15¢cfs @ 12.14 hrs, Volume= 0.095 af, Depth> 1.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.95"

Area (sf) CN Description

11,211 79 50-75% Grass cover, Fair, HSG C
4,511 100 Det Basin
9,302 98 Paved parking & roofs
1,762 70  Woods, Good, HSG C

26,786 89 Weighted Average
12,973 Pervious Area
- 13,813 Impervious Area
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Tc Llength Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2= 3.00"
1.4 230 0.0330 2.72 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 330 Total
Subcatchment P-4: East area to infiltration trench

Runoff = 0.51cfs @ 12.10 hrs, Volume= 0.037 af, Depth> 1.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-Year Rainfall=2.95"

Area (sf) CN Description
3,068 74 >75% Grass cover, Good, HSG C
5629 98 Paved parking & roofs
6,746 70  Woods, Good, HSG C
15,343 81 Woeighted Average
9,814 Pervious Area
5,629 Impervious Area

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

5.8 100 0.0800 0.29 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
0.2 20 0.0180 2.01 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
04 60 0.0167 2.62 Shallow Concentrated Flow,

Paved Kv=20.3 ips

6.4 180 Total
Subcatchment P-5: Central east area to DB2

Runoff = 0.37cfs @ 12.10 hrs, Volume= 0.027 af, Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span: 0.00-24.00 hrs, dt=0.05 hrs
Type lll 24-hr 2-Year Rainfali=2.95"

Area (sf) CN Description
2,758 74 >75% Grass cover, Good, HSG C
4,623 98 Paved parking & roofs
1,732 70 Woods, Good, HSG C
9,113 85 Weighted Average
4,490 Pervious Area
4,623 ~ Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {cfs)

5.8 100 0.0800 0.29 Sheet Flow,

Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.1 10 0.0167 1.94

0.4 66 0.0167  2.62

6.3 176 Total
Subcatchment P-6: South Area to DB2

Runoff = 0.71cfs@ 12.07 hrs, Volume= 0.049 af, Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.95"

Area (sf) CN Description

10,347 74 >75% Grass cover, Good, HSG C
5,600 98 Paved parking & roofs
1,024 74 >75% Grass cover, Good, HSG C
5,388 70 Woods, Good, HSG C

22,259 79 Weighted Average
16,759 Pervious Area
5,500 Impervious Area

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

0.9 80 0.0330 1.56 Sheet Flow,

Smooth surfaces n=0.011 P2= 3.00"

15 20 0.1000 0.23 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

1.5 185 0.0200 212

3.9 285 Total
Subcatchment P-7: South Central area to DB2

Runoff = 061cfs@ 12.12 hrs, Volume= 0.049 af, Depth> 2.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ul 24-hr 2-Year Rainfall=2.95"

Area (sf) CN Description

2,278 74 >75% Grass cover, Good, HSG C
9,433 98 Paved parking & roofs

11,711 93 Weighted Average
2,278 Pervious Area
9,433 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/it)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
0.2 33 0.0250 3.21 Shallow Concentrated Flow,

Paved Kv=20.3 fps

8.8 133 Total
Subcatchment P-8: South Central area to DB2

Runoft = 1.37cfs @ 12.07 hrs, Volume= 0.098 af, Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.95"

Area (sf). CN Description

8,246 74 >75% Grass cover, Good, HSG C
7,521 98 Paved parking & roofs

8,135 100 DetBasin

1,602 100 Rain Garden

25,404 91  Weighted Average
8,246 Pervious Area
17,158 impervious Area

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

5.0 Direct Entry,

Reach E-CP: Control Point-Stream at PL

Inflow Area = 7.748 ac, Inflow Depth > 0.87" for 2-Year event
inflow = 466 cfs @ 12.36 hrs, Volume= 0.563 af
Outflow = 466cfs @ 12.36 hrs, Volume= 0.563 af, Atten= 0%, Lag= 0.0 min

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

Reach P-CP: Control Point -Stream at PL

Inflow Area = 7.748 ac, Inflow Depth > 1.13" for 2-Year event
Inflow = 4.62cfs@ 12.32 hrs, Volume= 0.733 af
Outflow = 462cfs @ 12.32 hrs, Volume= 0.733 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Pond DB1: Detention Basin #1

Inflow Area = 0.615 ac, Inflow Depth > 1.85" for 2-Year event

Inflow = 1.15cfs @ 12.14 hrs, Volume= 0.095 af

Qutflow = 0.40cfs @ 12.50 hrs, Volume= 0.069 af, Atten=66%, Lag=21.2 min
Primary = 0.40cfs @ 12.50 hrs, Volume= 0.069 at

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=93.23' @ 12.50 hrs Surf.Area= 2,100 sf Storage= 1,850 cf

Plug-Flow detention time= 172.3 min calculated for 0.068 af (72% of inflow)
Center-of-Mass det. time= 83.1 min ( 900.2 - 817.1)

Volume Invert Avail.Storage  Storage Description
#1 92.20' 5,103 ¢cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) {cubic-feet) (cubic-feet)
92.20 1,553 0 0
92.80 1,824 1,013 1,013
93.00 1,953 378 1,391
94.00 2,602 2,278 3,668
94.50 3,136 1,435 5,103
Device Routing invert Outlet Devices
#1  Primary 94.25" 6.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32
#2  Primary 92.10' 12.0" x73.0" long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert=91.73' S=0.0051" Cc=0.900
n=0.011 Concrete pipe, straight & clean
#3  Device 2 92.80" 6.0" Vert. Orifice/Grate C= 0.600

1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Passes 0.40 cfs of 2.36 cfs potential flow)
3=0Orifice/Grate (Orifice Controls 0.40 cfs @ 2.22 fps)

Emary OutFlow Max=0.40 cfs @ 12.50 hrs HW=93.23" (Free Discharge)

Pond DB2: Detention Basin #2

Inflow Area = 2.123 ac, Inflow Depth > 1.57" for 2-Year event

Inflow = 3.69cfs @ 12.09 hrs, Volume= 0.277 af

Qutflow = 0.77 cfs @ 12.54 hrs, Volume= 0.256 af, Atten=79%, Lag=27.2 min
Primary = 0.77 cfs @ 12.54 hrs, Volume= 0.256 af

Routing by Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=90.40' @ 12.54 hrs Surf.Area= 4,437 sf Storage= 5,173 cf

Plug-Flow detention time= 175.8 min calculated for 0.256 af (92% of inflow)
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Center-of-Mass det. time= 137.0 min ( 958.7 - 821.7 )

Volume Invert Avail.Storage  Storage Description
#1 89.00' 17,722 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sqg-ft) (cubic-feet) {cubic-feet)
89.00 3,003 0 0
90.00 3,981 3,492 3,492
91.00 5,124 4,553 8,045
92.00 6,884 6,004 14,049
92.25 7,500 1,798 15,847
92.50 7,500 1,875 17,722
Device Routing Invert Outlet Devices
#1  Primary 88.90" 12.0" x10.0'long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert=88.75" S=0.0150"" Cc=0.900 n=0.012
#2  Device 1 89.00" 3.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 89.95' 7.0" Vert. Orifice/Grate C= 0.600
#4  Primary 92.20' 6.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.77 cfs @ 12.54 hrs HW=90.40' (Free Discharge)
1=Culvert (Passes 0.77 cfs of 3.78 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.27 cfs @ 5.43 fps)
3=Orifice/Grate (Orifice Controls 0.50 cfs @ 2.28 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: Existing Conditions Runoff Area=337,494 sf Runoff Depth>1.92"
Flow Length=570" T¢=23.1 min CN=74 Runoff=10.95 cfs 1.242 af

Subcatchment P-1: West Area Runoff Area=218,209 sf Runoff Depth>2.08"
Fiow Length=351" Tc=19.8 min CN=76 Runoff=8.21 cfs 0.869 af

Subcatchment P-2: Central east area Runoff Area=8,669 sf Runoff Depth>2.09"
Tc=5.0 min CN=76 Runoff=0.49 cfs 0.035 af

Subcatchment P-3: Northeast Area Runoff Area=26,786 sf Runoff Depth>3.24"
Flow Length=330" Tc=10.0 min CN=89 Runoff=1.98 cfs 0.166 af

Subcatchment P-4: East area to infiltration trench Runoff Area=15,343 sf Runoff Depth>2.50"
Flow Length=180" Tc=6.4 min CN=81 Runoff=1.00 cfs 0.073 af

Subcatchment P-5: Central east area to DB2 Runoff Area=9,113 sf Runoff Depth>2.86"
Flow Length=176" Tc=6.3 min CN=85 Runoff=0.68 cfs 0.050 af

Subcatchment P-6: South Area to DB2 Runoff Area=22,259 sf Runoff Depth>2.33"
Flow Length=285"' Tc=3.9 min CN=79 Runoff=1.47 cfs 0.099 af

Subcatchment P-7: South Central area to DB2 Runoff Area=11,711 sf Runoff Depth>3.65"
Flow Length=133" Tc=8.8 min CN=93 Runoff=0.98 cfs 0.082 af

Subcatchment P-8: South Central area to DB2 Runoff Area=25,404 sf Runoff Depth>3.45"
Tc=5.0 min CN=91 Runoff=2.29 cfs 0.168 af

Reach E-CP: Control Point-Stream at PL Inflow=10.95 cfs 1.242 af
QOutflow=10.95 cfs 1.242 af

Reach P-CP: Control Point -Stream at PL Inflow=10.45 cfs 1.477 af
QOutflow=10.45 cfs 1.477 af

Pond DB1: Detention Basin #1 Peak Elev=93.70" Storage=2,913 cf Inflow=1.98 cfs 0.166 af
Outflow=0.76 cfs 0.139 af

Pond DB2: Detention Basin #2 Peak Elev=91.19" Storage=9,037 cf Inflow=6.72 cfs 0.507 af
Outflow=1.59 cfs 0.469 af

Total Runoff Area = 15.496 ac Runoff Volume = 2.784 af Average Runoff Depth = 2.16"
88.65% Pervious Area = 13.736 ac  11.35% Impervious Area = 1.759 ac
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Subcatchment E-1: Existing Conditions

Runoff = 10.95cfs @ 12.33 hrs, Volume= 1.242 af, Depth> 1.92"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description
96,180 78 Wetlands
92,521 74  >75% Grass cover, Good, HSG C
5,881 98 Imp. Bldgs, Pavement
142,912 70 Woods, Good, HSG C
337,494 74 Weighted Average
331,613 Pervious Area
5,881 Impervious Area
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.7 60 0.0200 0.15

Sheet Flow,

Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,
Woodland Kv=5.0 fps

Shaltow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps

4.8 280 0.0375 0.97

11.6 230 0.0174 0.33

23.1 570 Total
Subcatchment P-1: West Area

Runoff = 8.21cfs@ 12.28 hrs, Volume= 0.869 af, Depth> 2.08"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type lll 24-hr 10-Year Rainfall=4.45" >

Area (sf) CN Description
96,180 78 Wetlands
23,514 74 >75% Grass cover, Good, HSG C
13,949 98 Paved parking & roofs
84,566 70 Woods, Good, HSG C
218,209 76 Weighted Average
204,260 Pervious Area
13,949 impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) {fvft)  (ft/sec) {cfs)

8.4 89 0.0250 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
15 62 0.0200 0.71 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
9.9 200 0.0180 0.34 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps

19.8 351 Total
Subcatchment P-2: Central east area

Runoff = 0.49cfs@ 12.08 hrs, Volume= 0.035 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description
7,924 74 >75% Grass cover, Good, HSG C
745 98 Paved parking & roofs
8,669 76 Weighted Average
7,924 Pervious Area
745 Impervious Area

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

5.0 Direct Entry,

Subcatchment P-3: Northeast Area

Runoff = 1.98cfs @ 12.14 hrs, Volume= 0.166 af, Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type 1l 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description

11,211 79 50-75% Grass cover, Fair, HSG C
4511 100 Det Basin
9,302 98 Paved parking & roofs
1,762 70  Woods, Good, HSG C

26,786 89 Weighted Average

12,973 Pervious Area

13,813 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
1.4 230 0.0330 2.72 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 330 Total
Subcatchment P-4: East area to infiltration trench

Runoff = 1.00cfs @ 12.10 hrs, Volume= 0.073 af, Depth> 2.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type i 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description
3,068 74 >75% Grass cover, Good, HSG C
5529 98 Paved parking & roofs
6,746 70 Woods, Good, HSG C
15,343 81 Weighted Average
9,814 Pervious Area
5,529 Impervious Area

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

58 100 0.0800 0.29 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
0.2 20 0.0180 2.01 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
04 60 0.0167 2.62 Shallow Concentrated Flow,

Paved Kv=20.3 fps

6.4 180 Total
Subcatchment P-5: Central east area to DB2

Runoff

0.68 cfs @ 12.09 hrs, Volume= 0.050 af, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description
2,758 74  >75% Grass cover, Good, HSG C
4,623 98 Paved parking & roofs
- 1,732 70 Woods, Good, HSG C
9,113 85 Weighted Average
4,490 Pervious Area
4,623 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)

5.8 100 0.0800 0.29 Sheet Flow,

Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.1 10 0.0167 1.94

0.4 66 0.0167 2.62

6.3 176 Total
Subcatchment P-6: South Area to DB2

Runoff = 1.47 cfs @ 12.06 hrs, Volume= 0.099 af, Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description

10,347 74 >75% Grass cover, Good, HSG C
5,500 98 Paved parking & roofs
1,024 74 >75% Grass cover, Good, HSG C
5,388 70  Woods, Good, HSG C

22,259 79 Weighted Average
16,759 Pervious Area
5,500 Impervious Area

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

0.9 80 0.0330 1.56 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.00"
1.5 20 0.1000 0.23 Sheet Flow,

Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

1.5 185 0.0200 2.12

3.9 285 Total
Subcatchment P-7: South Central area to DB2

Runoff = 0.98cts @ 12.12 hrs, Volume= 0.082 af, Depth> 3.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description

2,278 74 >75% Grass cover, Good, HSG C
9,433 98 Paved parking & roofs

11,711 93 Weighted Average
2,278 Pervious Area
9,433 Impervious Area
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Tc Length Slope Velocity Capacity Description
{(min)  (feet) (ft/ft)  {ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2= 3.00"
0.2 33 0.0250 3.21 Shallow Concentrated Flow,

Paved Kv=20.3 fps

8.8 133 Total
Subcatchment P-8: South Central area to DB2

Runoff = 2.29cfs @ 12.07 hrs, Volume= 0.168 af, Depth> 3.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.45"

Area (sf) CN Description

8,246 74  >75% Grass cover, Good, HSG C
7,521 98 Paved parking & roofs

8,135 100 Det Basin

1,502 100 Rain Garden

25,404 91 Weighted Average
8,246 ' Pervious Area
17,158 Impervious Area

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

5.0 Direct Entry,

Reach E-CP: Control Point-Stream at PL

Inflow Area = 7.748 ac, Inflow Depth > 1.92" for 10-Year event
Inflow = 10.95cfs @ 12.33 hrs, Volume= 1.242 af
Outflow = 10.95cfs @ 12.33 hrs, Volume= 1.242 af, Atten= 0%, Lag= 0.0 min

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

Reach P-CP: Control Point -Stream at PL

Inflow Area = 7.748 ac, Inflow Depth > 2.29" for 10-Year event
Inflow = 10.45cfs @ 12.29 hrs, Volume= 1.477 af
Outflow = 1045 cfs @ 12.29 hrs, Volume= 1.477 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Pond DB1: Detention Basin #1

Inflow Area = 0.615 ac, Inflow Depth > 3.24" for 10-Year event

Inflow = 198 cfs@ 12.14 hrs, Volume= 0.166 af
Qutflow = 0.76 cfs @ 12.45 hrs, Volume= 0.139 af, Atten=62%, Lag= 18.5 min
Primary = 0.76 cfs @ 12.45 hrs, Volume= 0.139 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=93.70' @ 12.45 hrs Surf.Area= 2,406 sf Storage= 2,913 cf

Plug-Flow detention time= 131.5 min calculated for 0.139 af (83% of inflow)
Center-of-Mass det. time= 66.0 min ( 867.3 - 801.3 )

Volume invert Avail.Storage  Storage Description
#1 92.20' 5,103 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) {cubic-feet)
92.20 1,553 0 0
92.80 1,824 1,013 1,013
93.00 1,953 378 1,391
94.00 2,602 2,278 3,668
94.50 3,136 1,435 5,108
Device Routing Invert Qutlet Devices
#1  Primary 94.25' 6.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.3t
3.30 3.31 3.32
#2  Primary 92.10' 12.0" x73.0' long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert=91.73' S=0.0051"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean
#3  Device 2 92.80" 6.0" Vert. Orifice/Grate C= 0.600

1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Passes 0.76 cfs of 3.13 cfs potential flow)
T _3-0Orifice/Grate (Orifice Controls 0.76 cfs @ 3.88 fps)

%imary OutFlow Max=0.76 cfs @ 12.45 hrs HW=93.70' (Free Discharge)

Pond DB2: Detention Basin #2

Inflow Area = 2.123 ac, Inflow Depth > 2.86" for 10-Year event

Inflow = 6.72cfs@ 12.08 hrs, Volume= 0.507 af

Outflow = 159 cfs @ 12.50 hrs, Volume= 0.469 af, Atten=76%, Lag=24.8 min
Primary = 1.59cfs @ 12.50 hrs, Volume= 0.469 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=91.19' @ 12.50 hrs Surf.Area= 5,454 sf Storage= 9,037 cf

Plug-Flow detention time= 136.1 min calculated for 0.469 af (93% of inflow)
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Center-of-Mass det. time= 97.7 min ( 904.1 - 806.4 )

Volume - Invert Avail.Storage Storage Description
#1 89.00' 17,722 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
89.00 3,003 0 0
90.00 3,981 3,492 3,492
91.00 5,124 4,553 8,045
92.00 6,884 6,004 14,049
92.25 7,500 1,798 15,847
92.50 7,500 1,875 17,722
Device Routing Invert QOutlet Devices
#1  Primary 88.90' 12.0" x 10.0' long Culvert CPP, square edge headwall, Ke= 0.500
Qutlet Invert= 88.75" S=0.0150"/" Cc=0.900 n=0.012
#2 - Device 1 89.00" 3.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 89.95' 7.0" Vert. Orifice/Grate C=0.600
#4  Primary 92.20" 6.0"long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=1.59 cfs @ 12.50 hrs HW=91.19" (Free Discharge)
1=Culvert (Passes 1.59 cfs of 5.06 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.34 cfs @ 6.91 fps)
3=Orifice/Grate (Orifice Controls 1.25 cfs @ 4.68 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: Existing Conditions Runoff Area=337,494 sf Runoff Depth>3.59"
Flow Length=570" Tc=23.1 min CN=74 Runoff=20.77 cfs 2.320 af

Subcatchment P-1: West Area Runoff Area=218,209 sf Runoff Depth>3.80"
Flow Length=351" Tc=19.8 min CN=76 Runoff=15.14 cfs 1.587 af

Subcatchment P-2: Central east area Runoff Area=8,669 sf Runoff Depth>3.81"
Tc=5.0 min CN=76 Runoff=0.89 cfs 0.063 af

Subcatchment P-3: Northeast Area Runoff Area=26,786 sf Runoff Depth>5.21"
Flow Length=330" Tc=10.0 min CN=89 Runoff=3.11 cfs 0.267 af

Subcatchment P-4: East area to infiltration trench Runoff Area=15,343 sf Runoff Depth>4.34"
Flow Length=180"' Tc=6.4 min CN=81 Runoff=1.72 cfs 0.127 af

Subcatchment P-5: Central east area to DB2 Runoff Area=9,113 sf Runoff Depth>4.77"
Flow Length=176" Tc=6.3 min CN=85 Runoff=1.11 cfs 0.083 af

Subcatchment P-6: South Area to DB2 Runoff Area=22,259 sf Runoff Depth>4.13"
Flow Length=285' Tc=3.9 min CN=79 Runoff=2.60 cfs 0.176 af

Subcatchment P-7: South Central area to DB2 Runoff Area=11,711 sf Runoff Depth>5.67"
Flow Length=133" Tc=8.8 min CN=93 Runoff=1.49 cfs 0.127 af

Subcatchment P-8: South Central area to DB2 Runoff Area=25,404 sf Runoff Depth>5.44"
‘ Tc=5.0 min CN=91 Runoff=3.52 cfs 0.265 af

Reach E-CP: Control Point-Stream at PL Inflow=20.77 cfs 2.320 af
Outflow=20.77 cfs 2.320 af

Reach P-CP: Control Point -Stream at PL Inflow=18.20 cfs 2.609 af
Outflow=18.20 cfs 2.609 af

Pond DB1: Detention Basin #1 Peak Elev=94.25" Storage=4,363 cf Inflow=3.11 cfs 0.267 af
Outflow=1.04 cfs 0.239 af

Pond DB2: Detention Basin #2 Peak Elev=92.19' Storage=15,401 cf Inflow=10.99 cfs 0.841 af
Outflow=2.21 cfs 0.783 af

Total Runoff Area = 15.496 ac Runoff Volume = 5.015 af Average Runoff Depth = 3.88"
88.65% Pervious Area = 13.736 ac  11.35% Impervious Area = 1.759 ac
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Runoff =

20.77 cfs @ 12.32 hrs, Voiume=

Subcatchment E-1: Existing Conditions

2.320 af, Depth> 3.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
96,180 78 Wetlands
92,521 74 >75% Grass cover, Good, HSG C
5,881 98 Imp. Bldgs, Pavement
142,912 70 Woods, Good, HSG C
337,494 74 Weighted Average
331,613 Pervious Area
5,881 Impervious Area
Tc Llength Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (f/sec) (cfs)
6.7 60 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2= 3.00"
4.8 280 0.0375 0.97 Shallow Concentrated Flow,
Woodiand Kv= 5.0 fps
11.6 230 0.0174 0.33 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
23.1 570 Total
Subcatchment P-1: West Area
Runoff = 1514 cfs@ 12.27 hrs, Volume= 1.587 af, Depth> 3.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
96,180 78 Wetlands
23,614 74 >75% Grass cover, Good, HSG C
13,949 98 Paved parking & roofs
84,666 70 Woods, Good, HSG C
218,209 76 Weighted Average
204,260 Pervious Area
13,949 Impervious Area
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Tc Length Slope Velocity Capacity Description
{min)  (feet) {f/ft) (ft/sec) (cfs)
8.4 89 0.0250 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
1.5 62 0.0200 0.71 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
9.9 200 0.0180 0.34 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
19.8 351 Total
Subcatchment P-2: Central east area
Runoff = 0.89 cfs @ 12.08 hrs, Volume= 0.063 af, Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description
7924 74 >75% QGrass cover, Good, HSG C
745 98 Paved parking & roofs
8,669 76 Weighted Average
7,924 Pervious Area
745 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  {feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment P-3: Northeast Area
Runoff = 311cfs@ 12.14 hrs, Volume= 0.267 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 100-Year Rainfall=6.50"

Area (sf) CN  Description

11,211 79 50-75% Grass cover, Fair, HSG C
4511 100 Det Basin
9,302 98 Paved parking & roofs
1,762 70 Woods, Good, HSG C

26,786 89 Weighted Average

12,973 Pervious Area

13,813 Impervious Area
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Tc Length Slope Velocity Capacity Description
{min)  {feet) {ftft)  (ft/sec) {cfs)

8.6 100 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
1.4 230 0.0330 2.72 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

10.0 330 Total
Subcatchment P-4: East area to infiltration trench

Runoff = 1.72cfs @ 12.10 hrs, Volume= 0.127 af, Depth> 4.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type 1l 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description

3,068 74 >75% Grass cover, Good, HSG C
5529 98 Paved parking & roofs
6,746 70  Woods, Good, HSG C

15,343 81 Weighted Average
9,814 Pervious Area
5,529 Impervious Area

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

5.8 100 0.0800 0.29 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
0.2 20 0.0180 2.01 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.4 60 0.0167 2.62 Shallow Concentrated Flow,

Paved Kv=20.3 fps

6.4 180 Total
Subcatchment P-5: Central east area to DB2

Runoff = 111 cfs @ 12.09 hrs, Volume= 0.083 af, Depth> 4.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description

2,758 74 >75% Grass cover, Good, HSG C
4,623 98 Paved parking & roofs
1,732 70 Woods, Good, HSG C

9,113 85 Weighted Average
4,490 Pervious Area
4,623 impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/fty  (ft/sec) (cls)

5.8 100 0.0800 0.29 Sheet Flow,

Grass: Short n=0.150 P2= 3.00"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.1 10 0.0167 1.94

04 66 0.0167 2.62

6.3 176 Total
Subcatchment P-6: South Area to DB2

Runoff = 2.60cfs @ 12.06 hrs, Volume= 0.176 af, Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 100-Year Rainfall=6.50"

Area (sf) CN  Description

10,347 74  >75% Grass cover, Good, HSG C
5,500 98 Paved parking & roofs
1,024 74 >75% Grass cover, Good, HSG C
5,388 70 Woods, Good, HSG C

22,259 79 Weighted Average
16,759 Pervious Area
5,500 Impervious Area

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

0.9 80 0.0330 1.56 Sheet Flow,
Smooth surfaces n=0.011 P2= 3.00"
1.5 20 0.1000 0.23 Sheet Flow,

Grass: Short n=0.150 P2=3.00"
Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

1.5 185 0.0200 2.12

39 285 Total
Subcatchment P-7: South Central area to DB2

Runoff = 1.49cfs @ 12.12 hrs, Volume= 0.127 af, Depth> 5.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description

2,278 74  >75% Grass cover, Good, HSG C
9,433 98 Paved parking & roofs

11,711 93 Weighted Average
2,278 Pervious Area
9,433 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)

8.6 100 0.0300 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.00"
0.2 33 0.0250 3.21 Shallow Concentrated Flow,

Paved Kv=20.3 fps

8.8 133 Total
Subcatchment P-8: South Central area to DB2

Runoff = 3.52cfs @ 12.07 hrs, Volume= 0.265 af, Depth> 5.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=6.50"

Area (sf) CN Description

8,246 74 >75% Grass cover, Good, HSG C
7,521 98 Paved parking & roofs

8,135 100 Det Basin

1,602 100 Rain Garden

25,404 91 Weighted Average
8,246 Pervious Area
17,158 Impervious Area

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

5.0 Direct Entry,

Reach E-CP: Control Point-Stream at PL

Inflow Area = 7.748 ac, Inflow Depth > 3.59" for 100-Year event
Inflow = 20.77 cfs@ 12.32 hrs, Volume= 2.320 af
Qutflow = 20.77 cfs @ 12.32 hrs, Volume= 2.320 af, Atten=0%, Lag= 0.0 min

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

Reach P-CP: Control Point -Stream at PL

Inflow Area = 7.748 ac, Inflow Depth > 4.04" for 100-Year event
Inflow = 18.20cfs @ 12.28 hrs, Volume= 2.609 af
Outflow = 18.20 cfs @ 12.28 hrs, Volume= 2.609 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Pond DB1: Detention Basin #1

Inflow Area = 0.615 ac, Inflow Depth > 5.21" for 100-Year event

Inflow = 311cfs@ 12.14 hrs, Volume= 0.267 af

Outflow = 1.04cfs @ 12.49 hrs, Volume= 0.239 af, Atten=66%, Lag=21.1 min
Primary = 1.04cfs @ 12.49 hrs, Volume= 0.239 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=94.25' @ 12.48 hrs Surf.Area= 2,873 sf Storage= 4,363 cf

Plug-Flow detention time= 112.6 min calculated for 0.239 af (90% of inflow)
Center-of-Mass det. time= 63.1 min ( 851.5-788.4)

Volume Invert Avail.Storage  Storage Description
#1 92.20' 5,103 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
92.20 1,553 0 0
92.80 1,824 1,013 1,013
93.00 1,953 378 1,391
94.00 2,602 2,278 3,668
94.50 3,136 1,435 5,103
Device Routing Invert Qutlet Devices
#1  Primary 94.25' 6.0'long x 1.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32
#2  Primary 92.10' 12.0" x73.0' long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert= 91.73' S=0.0051 /' Cc= 0.900
n=0.011 Concrete pipe, straight & clean
#3  Device 2 92.80' 6.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=1.04 cfs @ 12.49 hrs HW=94.25' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.00 cfs @ 0.14 fps)
2=Culvert (Passes 1.04 cfs of 3.84 cfs potential flow)

3=Orifice/Grate (Orifice Controls 1.04 cfs @ 5.28 fps)

Pond DB2: Detention Basin #2

Inflow Area = 2.123 ac, Inflow Depth > 4.75" for 100-Year event

Inflow = 10.99 cfs @ 12.08 hrs, Volume= 0.841 af

QOutflow = 221 cfs@ 12.52 hrs, Volume= 0.783 af, Atten= 80%, Lag= 26.6 min
Primary = 221 cfs@ 12.52 hrs, Volume= 0.783 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=92.19' @ 12.52 hrs Surf.Area= 7,352 sf Storage= 15,401 cf

Plug-Flow detention time= 123.6 min calculated for 0.783 af (93% of inflow)
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Center-of-Mass det. time= 87.4 min ( 880.9 - 793.5)

Volume Invert Avail.Storage Storage Description
#1 89.00' 17,722 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
89.00 3,003 0 0
90.00 3,981 3,492 3,492
91.00 5,124 4,553 8,045
92.00 6,884 6,004 14,049
92.25 7,500 1,798 15,847
92.50 7,500 1,875 17,722
Device Routing invert OQutlet Devices
#1  Primary 88.90' 12.0" x10.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 88.75' S=0.0150"" Cc=0.900 n=0.012
#2 Device 1 89.00" 3.0" Vert. Orifice/Grate C= 0.600
#3 Device 1 89.95' 7.0" Vert. Orifice/Grate C=0.600
#4  Primary 92.20' 6.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=2.21 c¢fs @ 12.52 hrs HW=92.19' (Free Discharge)
1=Culvert (Passes 2.21 cfs of 6.31 cfs potential flow)
2=Orifice/Grate (Orifice Controls 0.41 cfs @ 8.43 fps)
3=Orifice/Grate (Orifice Controls 1.80 cfs @ 6.72 fps)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Northern Avenue November 11, 2008
Northampton, Massachusetts Stormwater Drainage Report Appendix

Appendix B — Soil Test Pit Information

The Berkshire Design Group, Inc. Appendix
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Location Address or Lot No.  Northern Avenue, N

orthampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 1 Date: 01/05/07 Time: 9:15am  Weather Clear 10 F
Location (identify on site plan) _See Plan
Land Use Lawn Area Slope (%) _See Plan Surface Stones n/o
Vegetation grass & some frees
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-9” A VFSL 10YR3/3 5Y 4/6 Massive, Friable, roots
<5%
g -21” By VFSL 2.5Y4/4 5YR4/6 Massive, Friable
>10% @18”
217-53" C, VESU/ 5Y5/2 5YR4/6 Massive, friable, stratified FS &
Loam >35% Loam, some smearing,
somewhat firm
53"-80" C, SL 10YR4/4 2.5YR3/6 Massive, friable, sloughing
>35%
throughout

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic)  glaciolacustrine

Depth to Bedrock: > 807

Depth to Groundwater: Standing Water in the Hole:

57" @ 15 minutes

Weeping from Pit Face: 65"

Estimated Seasonal High Ground Water: 18"

Percolation Test:
Depth to Perc:

Start Pre-Soak 127:
End Pre-Soak 127%:
Time at 12”;

Time at 9”:

Time at 6”:

Time (97-6"):

Rate:

Note: This test pit was performed for
investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or soil suitability assessments for
on-site sewage disposal.




Location Address or Lot No. Northern Avenue, N

orthampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 2 Date: 01/05/07 Time: 9:40am  Weather Clear 10F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) See Plan Surface Stones n/o
Vegetation Norway Spruce
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(inches) Horizon (USDA) {(Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-12” A VESL 10YR3/3 5Y 4/6 Massive, Friable, some roots,
<5% apparent fill at south end of TP
down to 36"
12"-19” B VFSL 2.5Y4/4 5YR4/6 Massive, Friable
>10% @18”
19"-45" Cy VFSL/ 5Y5/2 5YR4/6 Massive, friable, some smearing,
Loam >35% somewhat firm, excavation
collapsed
* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA
Parent Material (geologic)  glaciolacustrine Depth to Bedrock: > 45"

Depth:to Groundwater: Standing Water in the Hole: _ 40”

Estimated Seasonal High Ground Water: 18"

Weeping from Pit Face:

Percolation Test:

Depth to Perc:

Start Pre-Soak 12”:
End Pre-Soak 12”;
Time at 127;

Time at 9*:

Time:at 6°’:

Time (9-6):

Rate:

Note: This test pit was performed for
investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or soil suitability assessments for
on-site sewage disposal.




Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 2A Date: 10/31/07 Time: 9:00am  Weather P-Cloudy 40 F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) _See Plan Surface Stones n/o
Vegetation Norway Spruce
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) {Munself) {Structure, Stones, Boulders,
Consistency, % Gravel)
0-10” A VFSL 10YR3/3 5Y 4/6 Massive, Friable, some roots
<5%
10"-30” By VFSL 2.5Y4/4 5YR4/6 Massive, Friable, roots to 217
>10% @22~
30"-70” Gy VESL/ 5Y5/2 5YR4/6 Massive, friable, some smearing,
Loam >35% somewhat firm, excavation

collapsed, fine sand in lower 12"

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _glaciolacustrine Depth to Bedrock: > 70"
Depth-to Groundwater: Standing Water in the Hole: 66" @ 10 minutes Weeping from Pit Face: _ 66" (rapid)
Estimated Seasonal High Ground Water: 22"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 12”%: investigation of general soil conditions and
End Pre-Soak 12°*: should not be used for purposes related to
Time at 127: Title 5 and/or soil suitability assessments for
Time at 9”; on-site sewage disposal.

Time:at 6”:
Time (9”°-6”):
Rate:



LLocation Address or Lot No.

Northern Avenue, Northampton, MA

Test Pits

Performed By M.D’Urso, The Berkshire Design Group

Witnessed By:

Deep Hole Number TP 3 Date: 01/05/07 Time: 10:10am Weather Clear 10F
Location (identify on site plan) See Plan
Land Use Wooded Siope (%) See Plan Surface Stones n/o
Vegetation Norway Spruce
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-9” A VFSL 10YR3/3 Massive, Friable, roots
9"-15" B« VFSL 2.5Y4/4 Massive, Friable, roots
15"-50" Cq VFSL/ 5Y5/2 5YR4/6 Massive, friable, sloughing,
Loam >15% stratified FSL & Fine Sand
@ 20u
50"-65" C, Fine 10YR4/4 2.5YR3/6 Massive, friable, sloughing
Sand >35%
throughout

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent:Material (geologic) _ glaciolacustrine

Depth to Bedrock: > 65"

Depth to Groundwater: Standing Water in the Hole: _ 61

Weeping from Pit Face: 55"

Estimated Seasonal High Ground Water: 20"

Percolation Test:
Depth to Perc:

Start Pre-Soak 127
End Pre-Soak 127
Time at 12”:

Time at 9°:

Time.at 6°;

Time (97-6’°):

Rate:

Note: This test pit was performed for
investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or seil suitability assessments for
on-site sewage disposal.




Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 3A Date: 10/31/08 Time: 9:30am  Weather Clear10F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) See Plan Surface Stones  n/o
Vegetation Norway Spruce
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(inches) Horizon (USDA) {(Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)

0-7" A VFSL 10YR3/3 Massive, Friable, roots
77-15" Buw VFSL 2.5Y4/4 Massive, Friable, roots
15"-70" Cq VFSL/ 5Y5/2 5YR4/6 Massive, friable, roots down to

Loam >15% 207, sloughing, stratified FSL &
@ 30" Fine Sand, fine sand at pit
bottom, excavation collapsed

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Depth to Bedrock: > 70"
Weeping from Pit Face: _ 64" (moderate)

Parent Material {geologic) _ glaciolacustrine

Depth to'Groundwater: Standing Water in the Hole: 67" @ 5 minutes
Estimated Seasonal High Ground Water: _ 30"

Percolation Test:
Depth to Perc: Note: This test pit was performed for

Start Pre-Soak 12”:
End Pre-Seak 127:
Time at 127

Time at 9”:

Time at 6”°;

Time (9”-6”):

Rate:

investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or soil suitability assessments for
on-site sewage disposal.




Location Address or Lot No. _Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 4 Date: 01/05/07 Time: 4:00pm  Weather Cloudy 10F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) See Plan Surface Stones _n/o
Vegetation Norway Spruce
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface{inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-5” A VFSL 10YR3/3 5Y 4/6 Massive, Friable, roots
<5%
515" Bw VFSL 2.5Y4/4 5YR4/6 Massive, Friable,
<5% @18” Roots down to 18”
15"-65” Cy FSL 5Y5/2 5YR4/6 Massive, friable, stratified FSL &
>10% @28" Fine Sand, some smearing,
-somewhat firm

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _ glaciolacustrine Depth to Bedrock: > 65"

Depth to Groundwater: Standing Water in the Hole: 51" Weeping from Pit Face: 48"
Estimated Seasonal High Ground Water: 28"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 127: investigation of general soil conditions and
End Pre-Soak 12”: should not be used for purposes related to
Time at 12°": Title 5 and/or soil suitability assessments for
Time at 9: on-site sewage disposal.

Time at 6”;
Time (97-67):
Rate:



Location Address or Lot No.  Northern Avenue, Northampton, MA

Test Pits
Performed By M.D'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 5 Date: 01/05/07 Time: 3:00pm  Weather Clear 10F
Lacation (identify on site plan) See Plan
Land Use Lawn Area Slope (%) See Plan Surface Stones n/o
Vegetation grass
l.andform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) {Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-9” A VESL 10YR3/3 Massive, Friable, roots
9"-21” Bw VFSL 2.5Y4/4 Massive, Friable

21"-107" C, VFSL/ 5Y5/2 5YR4/6 Massive, friable, no cobbles or
Loam >10% @60” gravel, stratified VFSL & Fine

Sand, some smearing,

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent-Material (geologic) _ glaciolacustrine Depth to Bedrock: > 107"

Depth to Groundwater: Standing Water in the Hole: 92" Weeping from Pit Face: 92"

Estimated Seasonal High Ground Water: 60"

Percolation Test:

Depth to Perc: 45~ Note: This test pit was performed for
Start Pre-Soak 12”:  3:14 investigation of general soil conditions and
End Pre-Soak 127:  3:36 (8 gals used) should not be used for purposes related to
Time at 12°*; 3:36 Title 5 and/or soil suitability assessments for
Time at 9 3:42 on-site sewage disposal.

Time at 6”: 4:00

Time (97-6"): 18 minutes

Rate: 6 min/inch



Location Address or Lot No.

Northern Avenue, Northampton, MA

Test Pits
Performed By M.D'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 6 Date: 01/05/07 Time: 11:10am Weather Clear 10F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) _See Plan Surface Stones n/o
Vegetation Mixed deciduous and evergreen
Landform '
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsel) (Structure, Stones, Bouiders,
Consistency, % Gravel)
0-8” A Forest 10YR3/3 Massive, Friable, roots
Mat
8"-29” Bw VFSL 2.5Y4/4 Massive, Friable
29"-88" Cq FSL 5Y5/2 5YR4/6 Distinct Massive, friable, stratified FSL
>5% and Fine Sand, roots throughout,
@38” sloughing
* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA
‘Parent Material (geologic)  Glaciolacustrine Depth to Bedrock: > 88"

Depth to Groundwater: Standing Water in the Hole: _ 79"

Weeping from Pit Face: _ 67" (slow)

Estimated Seasonal High Ground Water: 38"

Percolation Test:
Depth to Perc:

Start Pre-Soak 12°”:
End Pre-Soak 127
Time at 12”:

Time at 9;

Time at 6’;

Time (9”°-6™):

Rate:

Note: This test pit was performed for
investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or soil suitability assessments for
on-site sewage disposal.




Location Address or Lot No.  Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 7 Date: 01/05/07 Time: 11:45am Weather Clear 10 F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) See Plan Surface Stones n/o
Vegetation Mixed deciducus and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Soil Soil Texture Soit Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-8” A Forest 10YR3/3 Massive, Friable, roots
Mat
8"-19" B., VFSL 2.5Y4/4 Massive, Friable
19"-90" C, FSL 2.5Y5/3 5YR4/6 Distinct Massive, friable, stratified FSL
>5% and Fine Sand, roots down to
@58” 317, sloughing

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _ Glaciolacustrine Depth to Bedrock: > 90"
Depth to Groundwater: Standing Water in the Hole: 84" Weeping from Pit Face: 84" (slow)
Estimated Seasonal High Ground Water: 58"

Percolation Test;

Depth to Perc: 46” Note: This test pit was performed for
Start Pre-Soak 127:  12:18 investigation of general soil conditions and
End Pre-Soak 12”:  12:33 (18 gals used) should not be used for purposes related to
Time at 127: 12:33 Title 5 and/or soil suitability assessments for
Time at 9”: 12:36 on-site sewage disposal.

Time at 6”: 12:41

Time (97-6”): 5 minutes

Rate: < 2 min/inch



Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 8 Date: 01/05/07 Time: 1:45pm  Weather P-cloudy 10F
Location (identify on site plan) _See Plan
Land Use Old roadway Slope (%) See Plan Surface Stones n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-15" Fill Roadway bed, strong staining at
fill’C1 interface (variegated
colors)

15"-95” C, VFSL 2.5Y4/4 5YR4/6 Distinct Massive, Friable, stratified FSL
>5% and Fine Sand
@60”

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _ Glaciolacustrine Depth to Bedrock: > 108"

Depth to:Groundwater: Standing Water in the Hole: 90" Weeping from Pit Face: _69” (slow)
Estimated Seasonal High Ground Water: 60"

Percolation Test:

Depth to Perc: 49~ Note: This test pit was performed for
Start Pre-Soak 12”:  2:10 investigation of general soil conditions and
End Pre-Soak 127 2:25 (10 gals used) should not be used for purposes related to
Time at 127: 2:25 Title 5 and/or soil suitability assessments for
Time at 9: 2:30 on-site sewage disposal.

Time at'6”: 2:36

Time (97-6"): 6 minutes

Rate: 2 min/inch



Location Address or Lot No. _Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 9 Date: 01/05/07 Time: 1:20pm  Weather P-cloudy 10F
Location (identify on site plan) _See Plan
Land Use Old roadway Slope (%) See Plan Surface Stones n/o
Vegetation _Mixed deciduous and evergreen
Landform
Pasition on Landscape {sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth trom Sail Soil Texture Soif Color Sail Mottling Other
Surface(Inches) Horizon (USDA) (Munseit) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-42” Fill Silty sand, debris, concrete, brick

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) Depth to Bedrock: > 42"
Depth to Groundwater: Standing Water in the Hole: 36" Weeping from Pit Face:
Estimated Seasonal High Ground Water: 36"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 12: investigation of general soil conditions and
End Pre-Soak 127: should not be used for purposes related to
Time at 12”: Title 5 and/or soil suitability assessments for
Time at 9 on-site sewage disposal.

Time at 6”:

Time (9”7-67):

Rate:



Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 10 Date: 01/05/07 Time: 1:30pm  Weather P-cloudy 10F
Location (identify on site plan) _See Plan
Land Use wooded Slope (%) _See Plan Surface Stones n/o
Vegetation Mixed deciduous and evergreen
Landform
Position. on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-65" Fill Silty sand, debris, concrete, brick

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) Depth to Bedrock: > 65"

Depth to Groundwater: Standing Water in the Hole: 60" Weeping from Pit Face: 58"
Estimated Seasonal High Ground Water: 58"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 12”; investigation of general soil conditions and
End Pre-Soak 12: should not be used for purposes related to
Time at 12”: Title 5 and/or soil suitability assessments for
Time at 97: on-site sewage disposal.

Time at 6’
Time (97-6”):
Rate:



Location Address or Lot No. _Northern Avenue, Northampton, MA

Test Pits
Performed By M.D'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 11 Date: 01/06/07 Time: 9:00am  Weather P-cloudy 10F
Location (identify on site plan) _See Plan
Land Use wooded Slope (%) See Plan Surface Stones n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Sail Soil Texture Soil Color Soil Mottling Other
Surface(lnches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-25" Fill FSL Brwn Massive, Friable, roots
25"-105" Fill, FSL Drk. Brwn 10% cobbles and gravel, some

glass and debris @ 100”

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material {geologic) Depth to Bedrock: > 105"
Depth to Groundwater: ‘Standing Water in the Hole: 96" Weeping from Pit Face: _ 92" (rapid)
Estimated Seasonal High Ground Water:

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 12”: investigation of general soil conditions and
End Pre-Soak 12”: should not be used for purposes related to
Time at 12”: Title 5 and/or soil suitability assessments for
Time at 9”: on-site sewage disposal.

Time at 6”:

Time (9°-6’"):
Rate:



Location Address or Lot No.

Northern Avenue, Northampton, MA

Test Pits
Performed By M.D'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 12 Date: 01/06/07 Time: 9:00am  Weather P-cloudy 10F
Location (identify on site plan) See Plan
tand Use wooded Slope (%) See Plan Surface Stones n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Sail Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-36" Fill FSL Brwn L oose, Friable, some stones,
asphalt
367-46" Ap/Bw FSL Drk. Brwn/ 10% cobbles and gravel, some
Brown glass and debris @ 100"
46"-64" (o FSL 5Y5/2 5YR4/6 Distinct Massive, friable, stratified FSL
>5% and Fine Sand, roots throughout,
@38” sloughing
* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA
Parent Material (geologic) Depth to Bedrock: > 64"

Depth to Groundwater: Standing Water in the Hole: 55"

Weeping from Pit Face: 50"

Estimated Seasonal High Ground Water:

Percolation Test:
Depth to Perc:

Start Pre-Soak 127:
End Pre-Soak 127:
Time at 127°;

Time at 97:

Time at 6”:

Time (97-6"):

Rate:

Note: This test pit was performed for
investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or soil suitability assessments for
on-site sewage disposal.




Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 13 Date: 10/31/07 Time: 11:50am Weather P-Cloudy 45F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) _See Plan Surface Stones _n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Sail Color Soil Mottling Other
Surface(Inches) Horizon (USDA) {(Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)

0-4" A FSL Topsail, Grass, roots
4°-15" Bu VFSL 2.5Y4/4 Massive, Friable
15"-68" Cq LS 2.5Y5/3 5YR4/6 Distinct | Massive, friable, some stratified

>5% FSL and Fine Sand, roots down
@547 to 24", sloughing
68"-108" C, LS 5Y4/2 7.5YR5/6 Mass, firm, some smearing
>10%
throughout
108"-114" Ca SL 5Y4/2 7.5YR5/6 Mass, firm, smearing, wet,
>10% pockets of loam
throughout

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _ Glaciolacusttine Depth to Bedrock: > 114"

Depth to Groundwater: Standing Water in the Hole: _n/o Weeping from Pit Face: 96"
Estimated Seasonal High Ground Water: 54"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 127: investigation of general soil conditions and
End Pre-Soak 127: should not be used for purposes related to
Time at 127: Title 5 and/or soil suitability assessments for
Time at 9: on-site sewage disposal. :
Time at 6:

Time (97°-6”°):
Rate:



Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 14 Date: 10/31/07 Time: 10:45am Weather P-Cloudy45F
Location (identify on site plan) See Plan
Land Use Wooded Slope (%) See Plan Surface Stones n/o
Vegetation _Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Sail Soil Texture Sail Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-8” A Forest 10YR3/3 Massive, Friable, roots
Mat
8”-19” B« VFSL 2.5Y4/4 Massive, Friable
19"-87" Cq FLS 2.5Y5/3 5YR4/6 Distinct | Massive, friable, some stratified
>5% FSL and Fine Sand, roots down
@75" to 24", sloughing
87-112" C, FLS 5Y4/2 7.5YR5/6 Mass, firmer than C1, Wet,
>10% smearing
(from excavator
bucket)
* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA
Parent Material (geologic)  Glaciolacustrine Depth to Bedrock: > 112"
Depth to Groundwater: Standing Water in the Hole: _n/o Weeping from Pit Face: _n/o

Estimated Seasonal High Ground Water: 75"

Percolation Test:

Depth to Perc: 427 Note: This test pit was performed for
Start Pre-Soak 12°%: 11:01 investigation of general soil conditions and
End Pre-Soak 127 11:16 (18 gals used) should not be used for purposes related to
Time at 12”: 11:16 Title 5 and/or soil suitability assessments for
Time at 9: 11:18 on-site sewage disposal.

Time at 6’’: 11:21

Time (9”°-6%): 3 minutes

Rate: < 2 min/inch



Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 15 Date: 10/31/07 Time: 1:00pm  Weather P-Cloudy45F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) See Plan Surface Stones _n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soil Texture Soil Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-20” Fill Massive, Friable, roots
20"-64" C,y FLS 2.5Y5/3 5YR4/6 Distinct | Massive, friable, some stratified
>5% FSL and Fine Sand, roots down
@68” to 24", sloughing
647-106" Cs FLS 5Y4/2 7.5YR5/6 Mass, firmer than C1, Wet,
>10% smearing
{from excavator
bucket)

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _ Glaciolacustrine Depth to Bedrock: > 106"

Depth to Groundwater: Standing Water in the Hole: _n/o Weeping from Pit Face: _n/o
Estimated Seasonal High Ground Water: 68"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 12”: investigation of general soil conditions and
End Pre-Soak 127: should not be used for purposes related to
Time at 12”7: Title 5 and/or soil suitability assessments for
Time at 9: on-site sewage disposal.

Time at 6”:

Time (9”-6):

Rate:



Location Address or Lot No.

Northern Avenue, Northampton, MA

Test Pits
Performed By M.D’Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 16 Date: 10/31/07 Time: 12:50am Weather P-Cloudy 45F
Location (identify on site plan) _See Plan
Land Use _Wooded Slope (%) _See Plan Surface Stones _n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body Feet Drainage way Feet
Possible Wet Area Feet Property Line Feet
Drinking Water Well Feet Other
DEEP OBSERVATION HOLE LOG *
Depth from Soil Soil Texture Soif Color Soil Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
Consistency, % Gravel)
0-31” Fill Fill over 2" thick macadam layer
@ 317
317-50" Cy FSL 10YR5/8 Massive, friable, some stratified
FSL and Fine Sand, roots down
to 247, sloughing
50"-90” Co LS 5Y4/2 7.5YR5/6 Mass, firm, some smearing
>10%
throughout

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) - Glaciotacustrine

Depth to Bedrock: > 90”

Depth to Groundwater: Standing Water in the Hole: _n/o

Weeping from Pit Face: n/o

Estimated Seasonal High Ground Water: 60"

Percolation Test:
Depth to Perc:

Start Pre-Soak 12”:
End Pre-Soak 12
Time at 12”;

Time at 9”:

Time at 6°:

Time (97-6"):

Rate:

Note: This test pit was performed for
investigation of general soil conditions and
should not be used for purposes related to
Title 5 and/or soil suitability assessments for
on-site sewage disposal.




Location Address or Lot No. Northern Avenue, Northampton, MA

Test Pits
Performed By M.D'Urso, The Berkshire Design Group Witnessed By:
Deep Hole Number TP 17 Date: - 10/31/07 Time: 1:30pm  Weather P-Cloudy 45 F
Location (identify on site plan) _See Plan
Land Use Wooded Slope (%) See Plan Surface Stones n/o
Vegetation Mixed deciduous and evergreen
Landform
Position on Landscape (sketch on back)
Distances from: See Plan
Open Water Body ' Feet Drainage way Feet
Possible Wet Area Feet Property Line : Feet
Drinking Water Well Feet Other

DEEP OBSERVATION HOLE LOG *

Depth from Soil Soif Texture Soil Color Soif Mottling Other
Surface(Inches) Horizon (USDA) (Munsell) (Structure, Stones, Boulders,
: Consistency, % Gravel)
0-46" Filt Silty Few bricks, cobbles, plastic,
Sand roots (new growth)
46"-59” Cq LS 2.5Y5/3 5YR4/6 Distinct | Massive, friable, some stratified
>10% FSL. and Fine Sand, roots down
throughout to 24", sloughing
59”-108" C, SL 5Y4/2 7.5YR5/6 Massive, firm, some pockets of
>35% loam, smearing, wet @ bottom
throughout

* MINIMUM OF 2 HOLES REQUIRED AT EVERY PROPOSED DISPOSAL AREA

Parent Material (geologic) _ Glaciolacustrine Depth to Bedrock: > 108"

Depth to Groundwater: Standing Water in the Hole: 6" @ 30 minutes Weeping from Pit Face: 95"
Estimated Seasonal High Ground Water: 54"

Percolation Test:

Depth to Perc: Note: This test pit was performed for
Start Pre-Soak 127”: investigation of general soil conditions and
End Pre-Soak 127”: should not be used for purposes related to
Time at 127; Title 5 and/or soil suitability assessments for
Time at 9”: on-site sewage disposal.

Time at 6”:

Time (9”°-6”):
Rate:
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INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:

B

BMP'

TSS Removal
Calculation Worksheet

Project:
Prepared By:
Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

Version 1, Automated: Mar. 4, 2008

C D E F
TSS Removal Starting TSS Amount Remaining
1
Rate Load® Removed (C*D) Load (D-E)
0.25 1.00 0.25 0.75
0.80 0.75 0.60 0.15
0.00 0.15 0.00 0.15
0.00 0.15 0.00 0.15
0.00 0.15 0.00 0.15
Separate Form Needs to
be Completed for Each
Total TSS Removal = 85% Outlet or BMP Train

*Equals remaining load from previous BMP (E)
which enters the BMP

Mass. Dept. of Environmental Protection
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Northern Avenue Housing-Active Type lll 24-hr 2-Year Rainfall=2.95"

Prepared by The Berkshire Design Group ' Page 2
HydroCAD® 8.00 s/n 000752 © 2006 HydroCAD Software Solutions LLC 11/12/2008

Pond DB1: Detention Basin #1

Inflow Area = 0.615 ac, Inflow Depth > 1.85" for 2-Year event

Inflow = 1.15cfs@ 12.14 hrs, Volume= 0.095 af

Qutflow = 0.40cfs @ 12.50 hrs, Volume= 0.069 af, Atten=66%, Lag=21.2 min
Primary = 040 cfs @ 12.50 hrs, Volume= 0.069 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=93.23' @ 12.50 hrs Surf.Area= 2,100 sf Storage= 1,850 cf

Plug-Flow detention time= 172.3 min calculated for 0.068 af (72% of inflow)
Center-of-Mass det. time= 83.1 min ( 900.2 - 817.1)

Volume Invert Avail.Storage Storage Description
#1 92.20' 5,103 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.20 1,553 0
—=7 92 .80 1,824 1,013
93.00 1,953 378
94.00 2,602 2,278
94.50 3,136 1,435
Device Routing Invert OQutlet Devices
#1  Primary 94.25' 6.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32
#2  Primary 92.10" 12.0" x 73.0" long Culvert CMP, projecting, no headwall, Ke= 0.900

Outlet Invert= 91.73' S=0.0051 /" Cc= 0.900
n= 0.011 Concrete pipe, straight & clean
#3  Device 2 92.80' 6.0" Vert. Orifice/Grate C=0.600

Primary OutFlow Max=0.40 cfs @ 12.50 hrs HW=93.23" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Passes 0.40 cfs of 2.36 cfs potential flow)
t_3-0rifice/Grate (Orifice Controls 0.40 cfs @ 2.22 fps)



INSTRUCTIONS:
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu
2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Version 1, Automated: Mar. 4, 2008

Location: [
B C D E F
TSS Removal Starting TSS Amount Remaining
Rate' Load” Removed (C*D) Load (D-E)
shund
o
2 0.25 1.00 0.25 0.75
T 9
- I ,
) 0.90 0.75 0.68 0.08
£ =
Q <
X s 0.00 0.08 0.00 0.08
B ©
- 3
= 0.00 0.08 0.00 0.08
@
@)
0.00 0.08 0.00 0.08
Separate Form Needs to
be Completed for Each
Total TSS Removal = 93% Outlet or BMP Train

Project: |
Prepared By:
Non-automated TSS Calculation Sheet Date:

must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

*Equals remaining load from previous BMP (E)
which enters the BMP

Mass. Dept. of Environmental Protection



INSTRUCTIONS:

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Version 1, Automated: Mar. 4, 2008

Location:
B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
afd
o))
g 0.90 1.00 0.90 0.10
— )
g <
o O 0.00 0.10 0.00 0.10
£ =
Q=
o 0.00 0.10 0.00 0.10
B 5
- 3 0.00 0.10 0.00 0.10
©
o
0.00 0.10 0.00 0.10
Separate Form Needs to
be Completed for Each
Total TSS Removal = 90% Outlet or BMP Train

Project:
Prepared By:
Date:

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed
1. From MassDEP Stormwater Handbook Vol. 1

*Equals remaining load from previous BMP (E)
which enters the BMP

Mass. Dept. of Environmental Protection
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Water Quality Basin 1

Drainage Diagram for Northern Avenue Housing-Active
Prepared by The Berkshire Design Group 11/13/2008
HydroCAD® 8.00 s/n 000752 © 2006 HydroCAD Software Solutions LLC




Northern Avenue Housing-Active Type Il 24-hr 100-Year Rainfall=6.50"

Prepared by The Berkshire Design Group - Page 2
HydroCAD® 8.00 s/n 000752 © 2006 HydroCAD Software Solutions LLC 11/13/2008

Pond WQB1: Water Quality Basin 1
Routing by Stor-Ind method
Peak Elev= 0.00' @ 0.00 hrs Surf.Area= 0 sf - Storage= 0 cf

Plug-Flow detention time= (not calculated)
Center-of-Mass det. time= (not calculated)

Volume Invert Avail.Storage  Storage Description
#1 92.00' 738 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) - (cubic-feet)

92.00 893 0 0
——l'r 92.70 1,215 738



INSTRUCTIONS: , Version 1, Automated: Mar. 4, 2008
1. In BMP Column, click on Biue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location
B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
row]
(]
_:l:J 0.25 1.00 0.25 0.75
BL
p-
o O 0.77 0.75 0.58 0.17
£ =
Q=
X s 0.00 0.17 0.00 0.17
h T |
|“ 8 0.00 0.17 0.00 0.17
©
&
0.00 0.17 0.00 0.17
Separate Form Needs to
be Completed for Each
Total TSS Removal = 83% Outlet or BMP Train

Project:

P'repared By: *Equals remaining load from previous BMP (E)
Date: which enters the BMP

Non-automated TSS Calculation Sheet
must be used if Proprietary BMP Proposed ) )
1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection



Fact Sheet #4

Stormwater Technology:

Stormceptor
(Hydro Conduit, formerly CSR New England Pipe)

Revised February 2003

The Stormceptor Fact Sheet is one in a series of fact sheets for stormwater technologies and related perfor-
mance evaluations, which are undertaken by the Massachusetts STrategic Envirotechnology Partnership (STEP).

A summary of the STEP evaluation entitled, Technology Assessment, Stormceptor CSR New England Pipe, Janu-
ary 1998 is provided in this fact sheet. When a more thorough understanding of a system is required, the full Technology
Assessment should be reviewed. Copies are available for downloading from the STEP Web site (www.stepsite.org/
progress/reports) or by contacting the STEP Program (Phone: 617/626/1197, FAX: 617/626/1180, email:
linda.benevides@state.ma.us). The information in this fact sheet is subject to future updates as additional performance

information becomes available.

Description/Definition

Stormceptor is a prefabricated, underground unit that
separates oils, grease, and sediment from stormwater
runoff when installed with an existing or new pipe
conveyance system. The unit is divided into two cham-
bers—a treatment and a flow bypass chamber. During
typical storm events, runoff is directed by the inflow weir
through a drop pipe into the lower treatment chamber
where sediment, oil, and grease are separated from the
flow by gravity. The bypass chamber is designed to
convey excess stormwater, which overtops the inflow
weir, through the system without treatment.

Equipment and Sizing

The on-line Stormceptor units are available in eight
sizes ranging from six and twelve feet in diameter with
capacities of 900 to 7200 gallons. Since issuing the STEP
assessment in 1998, the manufacturer has expanded the
Stormceptor product line to include a storm drain inlet
(STC 450i) and three units (Models STC 11000, STC
13000, and STC16000). These systems are not included
in the STEP evaluation. Users and decision-makers may
require additional field test results and new data for these
new systems in order to accept performance ratings,
particularly if they are higher than those reported in the
STEP technology assessment and this fact sheet.

Stormceptor units are available in either precast
concrete or fiberglass for special applications. Concrete
units are pre-engineered for HS-20 min. traffic loading at
the surface. Fiberglass units can be used in areas where

Bypass weir

Figure 1. Stormceptor operation during average
flow conditions.

there is a potential for oil and chemical spills.

Performance/Effectiveness

The system is designed to provide separation of
sediment, oil, and grease from stormwater by routing
runoff into a low-turbulence environment where solids
settle and oils float out of solution. The system sizing is
based on the drainage area, historical rainfall data, and




the solids removal efficiency required. It is recommended
that the system be used in combination with other
stormwater controls to conform with the Massachusetts
Stormwater Management Policy and standards.

An Imperial Model STC 2000 (equivalent to the
Model STC 2400) in Edmonton, Canada treats flow from
a 9.8 acre commercial parking lot. This system was
monitored during four storm events in 1996 and shown to
have an average total suspended solids (TSS) removal
efficiency of 52 percent. In designing a system to achieve
a comparable removal efficiency, the relationship be--
tween system size and impervious drainage area should
be considered, as detailed in Table 1 and the Technology
Assessment Report.

A Model STC 1200 in Westwood, Massachusetts
treats flow from 0.65 acres consisting of a paved truck
loading area at a manufacturing facility. The unit was
monitored for six storm events in 1997, but only four -
events had measurable TSS influent concentrations. Of
these four events, the average TSS removal efficiency
was calculated to be 77 percent, which is less than the 80
percent removal targeted by the manufacturer.

Based on these ficld monitoring results, and when the
unit sizing follows the guidance in Table 1, removal
efficiencies between 52 percent and 77 percent may be
achieved where installations have similar rainfall and land
use characteristics as those reviewed for the STEP
evaluation. It is recommended that additional field re-
search and new data be evaluated to validate perfor-
mance ratings higher than those verified by STEP.

STC 900 0.45 0.9
STC 1200 0.7 1.45
STC 1800 1.25 2.55
STC 2400 1.65 3.35
STC 3600 2.6 5.3
STC 4800 3.6 7.25
STC.6000 4.6 9.25
STC 7200 5.55 11.25

Table 1: Adapted from the Stormceptor
sizing for TSS removal in the STEP
Technology Assessment. Notes: 1) On some
sites, the maximum impervious area may need to
be reduced to achieve these TSS removal rates.
2) The terms “critical area sizing” (to achieve 77
percent TSS removal) and “treatment train sizing”
(for 52 percent removal) are no longer used by
the manufacturer, but unit sizing is still applicable.

Specific performance claims for oil and grease were
not evaluated by STEP. However, total petroleum
hydrocarbons (TPH) were analyzed during the
Westwood study. Results indicated that the unit was
effective in capturing oils.

Technology Status

The Stormceptor system provides greater solids
separation and higher TSS removal efficiencies than oil
and grit separators. Stormceptor systems are among the
category of hydrodynamic separators, which are flow-
through devices with the capacity to settle or separate
grit, oil, sediment, or other pollutants from stormwater.
According to the U.S. Environmental Protection Agency,
“Hydrodynamic separators are most effective where the
materials to be removed from runoff are heavy particu-
lates - which can be settled - or floatables - which can be
captured, rather than solids with poor settleability or
dissolved pollutants.”

Although Stormceptor appears to remove sediment,
grit, oil, and grease as claimed by the manufacturer,
additional research is needed to determine how much
sediment moves through the system untreated. The field
studies evaluated for the STEP assessment predate the
Stormwater Best Management Practice Demonstration
Tier II Protocol (2001), which is applicable in Massachu-
setts and other states in the Technology Acceptance
Reciprocity Partnership (TARP), to ensure quality
controlled studies that can be shared among participating
states. Therefore, interstate reciprocity is not available to
the manufacturer, based on performance claims that
were evaluated by STEP in 1998. If the TARP Protocol
requirements are fulfilled in the future, the manufacturer
could pursue reciprocal verification for Stormceptor
systems in participating TARP states. More information
on the TARP Protocol is available on the following Web
site: www.dep.state.pa.us/dep/deputate/pollprev/
techservices/tarp.

Applications/Advantages

4 Stormceptor systems identified in Table 1 should be
used in combination with other BMPs to remove 80
percent of the average annual load of TSS (DEP
Stormwater Policy Standard 4). Systems may be well
suited for pretreatment in a mixed component system
designed for stormwater recharge.

4 Performance data show that Stormceptor may provide
TSS removal rates in the range of 52 percent to 77
percent when sized according to Table 1. Higher TSS
removal rates were achieved during low flow, low in-
tensity storms with less than one third of an inch of
runoff. Also, by reducing the impervious drainage area,




relative to the system size, the STEP Technology As-
sessment Report indicated that higher removal efficien-
cies may be achievable. However, STEP recommends
collection of additional data “representing a varied set
of operating conditions over a realistic maintenance cycle
to verify TSS removal rates greater than 80 percent.”

4 The Stormceptor system is suitable for new and retrofit
applications. For retrofit applications, it should not take
the place of a catch basin for the systems that have
been verified. Also, for retrofit applications, it should be
installed in lateral lines and not main trunk lines.

4 The system is particularly well suited in constricted ar-
eas and where space is limited.

4 Italsois suitable for use in areas of high potential pollut-
ant loads (DEP Stormwater Policy Standard 5), where
it may be used effectively in capturing and containing
oil and chemical spills. Web site: www.state.ma.us/dep/
brp/stormwtr/stormpub.htm.

Considerations/Limitations

4 Systems are not expected to provide significant nutrient
(nitrogen and phosphorus) or fecal coliform removal.

4 The systems are not recommended for use in critical
areas, such as public drinking water supplies, certified
vernal pools, public swimming beaches, shellfish grow-
ing areas, cold water fisheries, and some Areas of Criti-
cal Environmental Concern (ACECs), except as a pre-
treatment device for BMPs that have been approved
by DEP for use in critical areas. The structural BMPs
approved for use in critical areas are described in Stan-
dard 6 of the Stormwater Management Policy,
www.state.ma.us/dep/brp/stormwtr/stormpub.htm.

4 There is a limited set of useful data for predicting the
relationship between treatment efficiency and loading
rates. Removal efficiencies have not been demonstrated
for all unit sizes.

4 Further research is needed to determine how much TSS
bypasses the treatment chamber during certain, higher
velocity storm events which recur less frequently.

4 Systems require regular maintenance to minimize the
potential for washout of the accumulated sediments.

Reliability/Maintenance

All BMPs require scheduled, routine maintenance to
ensure that they operate as efficiently as possible. Al-
though maintenance requirements are site specific, a
general relationship between cleaning needs and depths of

sediment has been established by the manufacturer.
Inspection of the Stormceptor interior should be done after
major storm events, particularly in the first year of opera-
tion. It is recommended that material in the treatment
chamber be pumped out by a vacuum truck semiannually,
or when the sediment and pollutant loads reach about 15
percent of the total storage. If the unit is used for spill
containment, it should be pumped after the event is
contained. Typical cleaning costs were estimated by the
manufacturer in 1998 to be $250, with disposal costs
averaging $300 to $500. The expected life of a system has
been estimated to be 50 to 100 years.

Sediment Depths Indicating Required Maintenan
Model Number Sediment Depth (feet

STC 900 0.5
STC 1200 0.75
STC 1800 1
STC 2400 1
STC 3600 1.25
STC 4800 1
STC 6000 1.5
STC 7200 1.25

Table 2: The Stormceptor system clean out is based on 15
percent of the sediment storage volume in the unit.
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Stormceptor Sizing Table

Version 3.0.0
) R
Selected Rainfalt Station Particle Size Distribution
State MASSACHUSETTS Diameter (um) Percent (%) { Velocity (ft/s)
Name KNIGHTVILLE DAM
D # 3985 20 20.0 0.0013
Elev. (ft) 630
Latitude N 42 deg 17 min 60 20.0 0.0052
Longitude W 72 deg 52 min 150 20.0 0.0351
) 400 20.0 0.21186
Site Parameters 2000 20.0 0.9416
Note : Sizing Results vary with particle size
Total Alrea (ac) 812 distribution. BMP comparisons must use the
Imperviousness (%) 47 same particle size distribution. Please call
Impervious Area (ac) .38 (800) 909-7763 for sizing with other distributions

Stormceptor Sizing Table

Stormceptor Model

% Runoff Treated

% TSS Removal

STGC 450i 97.0 84.2
STC 900 99.3 90.1
STC 1200 99.3 90.3
STC 1800 99.3 90.6
STC 2400 99.9 92.8
STC 3600 99.9 93.4
STC 4800 100.0 94.9
STC 6000 100.0 95.2
STC 7200 100.0 96.1
STC 11000 100.0 97.4
STC 13000 100.0 97.5
STC 16000 100.0 98.0

Comments :







Northern Avenue November 11, 2008
Northampton, Massachusetts ‘ Stormwater Drainage Report Appendix

Appendix D — Standard 3 Recharge Calculations

The Berkshire Design Group, Inc. Appendix






— The ' Landscape Architecture JOB \) o ('l&‘\p ¥ %\gtg‘ SAIEL

Berkshlre Civil Engineering SHEET NUMBER
g Design Plenmin CALCULATED BY $5C{) DATE i }}; log,
Gr Oup Inc. N CHECKED BY DATE_______
Urban Design ) ‘SCALE
4 Allen Place Environmental Services

_Northampton, Massachusews 01060~~~

= Wi&& Vf)‘m}@is&q (8&3&““’;“ ‘ _ |
' ;T 8‘(‘1;} ‘!‘Q;igr:\/




"léhek hi
erkshire
=== Design
=_— Grou%), Inc.

4 Allen Place

_Northampton, Massachusents 01060~~~

Landscape Architecture
Civil Engineering
Planning

Urban Design

Environmental Services

JoB }\)9 f"i it fk;\mﬁﬁ@

SHEET NUMBER

CALCULATED BY $£ D

CHECKED BY.

SCALE

DATE l

DATE




- The Landscape Architecture JOB \\) ol J(\\f {n, Hveni e
Berkshlre Civil Engineering SHEET NUMBER____ 5 OF X
CALCULATED BY DATE_{3 ] 1] 12§

Group Inc. CHECKED BY DATE
Urban Design . SCALE 2 <
4 Allen Place Environmental Services ?

Northampton Massachusetts 01060

o me L
f_,,j(b S (wg;; =2 ?\"“f;;
28 QR{& f’x ‘%"2‘\(“‘5 \/

*t‘ k:‘“ D \'}m\\\{ . (Q i? muxc * M)é\é{c’;:) ‘j ’
BC){%QW; 1&1&“ -~ ?[?5? ......... 28 L‘L ;\‘m( L q:? cha\; J*‘ \/ {

&q weﬂ\ 3

| )#%\u = C;:}d: . C"? A s 2@ \\
o Tk Ol ;;, o e:z;?;,mﬂ?-‘vj ém%?)
o Betad ez lblst 78 L :;z 2 \M\/“

e s 2;‘;;@4’% mgz,f - m) ( 300+ f:j |
| &\u’g &tf‘é\\&“ \/ )

& K;'\Jﬁéfx\;,é,' Vrsddlon Rewl s Rides 1A Teble 2275 \m el
‘ EL ADQ*:M\& For Test- T ‘x«iﬁmﬁ "




4 Allen Place

= bokn
==—— Berkshire
Design
&= Group, Inc.

Landscape Architecture
Civil Engineering
Planning

Urban Design

Environmental Services

JOB___&;{%W\ ;\\tﬁ&vﬁ,

SHEET NUMBER
-CALCULATED BY_}
CHECKED BY

SCALE N -T-g

OF

DAm‘é

DATE

_Northampton, Massachusens 0060~~~

K ; i:?ﬂ v‘\\\w“ “
B;‘g f%-m,ff\ e = /5 5 g %Jr . el




——— The
Berkshlre

Design
§ Group Inc.

4 Allen Place

_Northampton, Massachusetts 01060

Landscape Architecture

Civil Engineering

Planning
Urban Design

Enviranmental Services

Worthaer hugave

JOB
SHEET NUMBER OF
CALCULATED BY_~=C i"g DATE “lii‘ i'ié
CHECKED BY DATE

SCALE

9( j“i "‘435

#fﬁ'@ %%} Pal §;x i}‘r.sf‘{\‘“ g 2%‘{

”R;%

22; 13’7’4' "







Northern Avenue November 11, 2008
Northampton, Massachusetts Stormwater Drainage Report Appendix

Appendix E — Proposed Stormwater Management
System Operation & Maintenance Plan

The Berkshire Design Group, Inc. Appendix






Northern Avenue November 11, 2008
Northampton, MA Operation & Maintenance Plan

Proposed
Stormwater Management System
Operation & Maintenance Plan

During Construction

The Contractor shall be responsible for inspection and maintenance during
construction.

At all times, siltation fabric fencing, stakes and hay bales sufficient to construct a
sedimentation control barrier a minimum of 50 feet long will be stockpiled on the
site in order to repair established barriers which may have been damaged or
breached.

An inspection of all erosion control and stormwater management systems shall be
conducted by the Contractor at least once a week and during all rain storms until
the completion of construction. In case of any noted breach or failure, the
Contractor shall immediately make appropriate repairs to any erosion control
system and notify the engineer of any problems involving stormwater
management systems.

A rain storm shall be defined as all or one of the following:

¢ Any storm in which rain is predicted to last for twelve consecutive hours or
more.

¢ Any storm for which a flash flood watch or warning is issued.

¢ Any single storm predicted to have a cumulative rainfall of greater than one-
half inch.

¢ Any storm not meeting the previous three thresholds but which would mark a
third consecutive day of measurable rainfall.

The Contractor shall also inspect the erosion control and stormwater management
systems at times of significant increase in surface water runoff due to rapid
thawing when the risk of failure of erosion control measures is significant.

In such instances as remedial action is necessary, the Contractor shall repair any
and all significant deficiencies in erosion control systems within two days.

The Conservation Commission shall be notified of any significant failure of
stormwater management systems and erosion and sediment control measures and
shall be notified of any release of pollutants to a water body (stream, brook, pond,
etc.).
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The Contractor shall remove the sediment from behind the fence of the
sedimentation control barrier when the accumulated sediment has reached one-
half of the original installed height of the barrier.

Post-Construction

Stormwater Management System Owner:
The Owner,

Tofino Associates, Inc.
31 Campus Plaza Road
Hadley, MA 01035

shall own the stormwater management system.
Party Responsible for Operation & Maintenance:
The Owner,

Tofino Associates, Inc.
31 Campus Plaza Road
Hadley, MA 01035

shall operate and maintain the stormwater management system.
Inspection & Maintenance Schedule:

1) Street Sweeping
Street and parking area sweeping shall take place twice annually.

2) Rain Garden

A rain garden/bioretention area has been incorporated into the stormwater system
to remove pollutants within the stormwater runoff. Both the pre-treatment stone
diaphragm system and bioretention areas should be inspected monthly for
sediment build-up; litter and debris, structural damage and standing water.
Inspect soil and repair eroded areas within the bioretention system monthly and
re-mulch void areas as needed. Treat diseased vegetation as needed. Remove and
replace dead vegetation twice per year (spring and fall). Remove invasive species
as needed to prevent them from spreading into the bioretention area. Replace
mulch every two years in the early spring. In the winter, it is important to ensure
that snow is not plowed into the rain garden as this will cause the runoff to bypass
the system without proper treatment.
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3) Detention Basins (The following recommendations follow the MADEP Stormwater Policy
guidelines.) ’
Inspections
a. Initial six months of use.

Examine for stabilization and function, including determination of
the duration of water standing in the basin, any sediment erosion,
excessive compaction of soils, or low spots.

b. Twice per year.
Examine basin for the following: differential settlement, cracking,
erosion, leakage, or tree growth on embankments, condition of
riprap, sediment accumulation, and health of turf where applicable.

Any adverse conditions noted during any inspections shall be addressed by
repair or reconsideration of design components.

Mowing and General Maintenance

Occasional mowing (1-2 times per year min.) shall be performed on the side
slopes and basin bottom where turf is present. Accumulated grass clippings
and/or organic matter and trash and debris shall be removed. Any clogged surface
areas can be loosened by deep tilling; tilled areas must be immediately
revegetated. Tilling may be used in this manner for no more than two consecutive
maintenance periods. Thereafter, sediment in the clogged areas shall be removed,
liner material replaced, and revegetation established.

Dredging/Sediment Removal

Accumulated sediment shall be removed from the basin at five (5) year intervals,
or as required to maintain the function of the stormwater management system as
designed. During this process and until the disturbed sediment has settled, the
outlet pipe shall be sealed so as to minimize the risk of conveying sediment
beyond the basin.
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4)

5)

6)

7)

R

Grassed Swales

Swales shall be mowed at least once per growing season to prevent establishment
of woody growth and other undesirable plants that inhibit proper performance.
Grass vegetation should not be cut shorter than 4”. It is important not to engage in
excessive mowing operations, as this keeps the grass too short and decreases the
efficiency of the vegetation to reduce runoff borne sediments and velocities.

Sediment and debris shall be removed manually at least once per year before the
vegetation is adversely impacted.

Hooded Catch Basin and/or Drain Manhole with Sump

Oil and water separators should be inspected at least four times per year and
cleaned annually or more often if required. Oil and sediments should be removed
and disposed of in accordance with local, state and federal guidelines and
regulations. In the case of an oil or bulk pollutant release, the system must be
cleaned immediately following the spill and the proper authorities notified.

Stormwater Treatment Chambers

The Stormwater Treatment System requires minimal routine maintenance;
however, it is important that the system be properly inspected and cleaned when
necessary in order to function at its best. The rate at which the system collects
pollutants will depend more heavily on site activities than the size of the unit, e.g.
heavy winter sanding will cause the grit chamber to fill more quickly, but regular
sweeping will slow accumulation. The water quality treatment system shall
consist of Stormceptor or equal treatment chambers. For more detail of how the
Stormcepror should be maintained see the Stormceptor Owner Manual.

Dry Wells

Dry wells basins have been incorporated into the stormwater system for the site to
specifically receive roof runoff and, therefore, are not expected to receive large
amounts of bulk sediments. Proper maintenance of roof gutters that drain to the
system will help to protect the integrity of the infiltration basins. Sediments and
debris should be removed and disposed of in accordance with local, state and
federal guidelines and regulations.

Snow Removal & Management Plan
General

The stormwater management system is designed to accommodate volumes from
snow melt. Since plowed snow from paved surface may contain salts, sediment,
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oils and various pollutants, all snow melt from vehicular areas on the site shall be
routed through the drainage system or removed from the site.

Principles

1. The Owner shall provide a copy of this plan and a schedule or vehicle rotation
scheme to plowing contractors such that plowing may occur in an efficient
manner. This may be altered based on employee schedules or severity or
frequency of snow events.

2. No such snow shall be dumped or stockpiled directly into any resource area or
its buffer area or within any area such that untreated snow melt may enter a
resource area.

3. Snow removed from the site shall be disposed of such that it or its melt will
have no adverse effect on other resource areas.

4. The use of sand or deicing materials shall not be excessive. The Owner is
encouraged to utilize alternative eco-friendly solutions throughout the site.

5. The Conservation Commission and DPW shall be notified where a violation of
this plan occurs.

6. See Figure 1 on the following page for a graphic depicting the snow stockpiling
plan.
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Figure 1 - Snow Stockpiling Plan
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INSPECTION AND MAINTANEN. = REPORT FORM N. e Avenue, Northampton, MA

Inspection Schedule:

FORM TO BE COMPLETED PER SCHEDULE PRESENTED IN OPERATION &
MAINTENANCE PLAN

Inspector:
Date: | Time:
Inspector’s Qualifications:

Days Since Last Rainfall:
Amount of Last Rainfall (inches):

Catch Basins

Are Sediment | Are Catch Basin
o ronioay | Taps | OuletHoocs | Depthot | NEA
CcB Ca?ch Basins Installed at Installed and Sediment in Measures
Catch Basin Working Basin Sump .
Properly Inlets Properly Required
CB#1
CB#2
CB#3
CB#4
CB#5
CB#6
Maintenance Required:
To Be Performed By: On or Before:

The Berkshire Design Group, Inc. Page 1/4




INSPECTION AND MAINTANE

STRUCTURAL CONTROLS -CON'T

Stormwater Treatment Chambers

Z REPORT FORM

i,

nern Avenue, Northampton, MA

Is Surfacé Runoff Being

Depth of Sediment in Basin Sump

Are Any Correction
Measures Required

SWTC | Directed Through SWTS
Properly
SWTC
#1

Maintenance Required:

To Be Performed By:

On or Before:

Bioretention Area

. Depth of Are Any
Structure Is Structure Working Sediment in Correction Additional Notes
Properly Structure Measures
Required
Stone/Grass
Pretreatment
Rain Garden

Maintenance Required:

To Be Performed By:

On or Before:

Grassed Swale

. Depth of Are Any
Structure Is Stru:ture Working Sediment in Correction Additional Notes
roperly Structure Measures
Required
Grass swale

Maintenance Required:

To Be Performed By:

On or Before:

The Berkshire Design Group, Inc.

Page 2/4



INSPECTION AND MAINTANENC= REPORT FORM

Nonu.ern Avenue, Northampton, MA

Stormwater Detention Basin 1

Is . . Is There Any
Stormwater Is .Stormwzflter Depth of Is R.".) Rz}p Evidence of
. Being Detained g . Stabilization f
Entering . Sediment in Erosion Or

: and Discharged Properly Installed :
Basin Properl Spreader & Maintained unintended
Correctly perly Flow Patterns

Maintenance Required:

To Be Performed By:

On or Before:

Stormwater Detention Basin 2

Is . s There Any
Stormwater Is .Stormw'ater Depth of Is R.".) R?p Evidence of
. Being Detained . . Stabilization .
Entering . Sediment in Erosion Or

h and Discharged Properly Installed :
Basin Properl Spreader & Maintained unintended
Correctly perly Flow Patterns

Maintenance Required:

To Be Performed By:

On or Before:

The Berkshire Design Group, Inc.

Page 3/4



INSPECTION AND MAINTANE!I _ REPORT FORM N...nern Avenue, Northampton, MA

OTHER CONTROLS

List Other Miscellaneous Controls and Observations

Iltem Describe Failure/lnadequate Control Describe Recommended Remedy

Maintenance Required:

To Be Performed By: On or Before:

The Berkshire Design Group, Inc. Page 4/4
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Long Term Pollution Prevention Plan

This plan was developed in compliance with the Massachusetts Department of
Environmental Protection Stormwater requirements.

Good Housekeeping

The proposed site is designed to maintain high water quality treatment for all runoff. A
general maintenance plan has been prepared and will be followed in a strict and complete
manner as required.

Spill Prevention Plan
No hazardous materials are will be stored on site. However the following spill prevention
plan will be incorporated into the Long Term Pollution Prevention Plan:

¢ Manufacturers’ recommended methods for spill cleanup will be clearly posted and
site personnel will be made aware of the procedures and the location of the
information and cleanup supplies.

e Materials and equipment necessary for spill cleanup will be kept in the on-site
material storage area. Equipment and materials will include, but is not limited to,
brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, sawdust and
plastic and metal trash containers specifically for this purpose.

e All spills will be cleaned up immediately after discovery.

¢ The spill area will be kept well ventilated and personnel will wear appropriate
protective clothing to prevent injury from contact with a hazardous substance.

¢ Spills of toxic or hazardous material will be reported, regardless of size, to the
Massachusetts Department of Environmental Protection at 888-304-1133.

e Should a spill occur, the spill prevention plan will be adjusted to include measures
to prevent another spill and to cleanup up the spill should another occur. A
description of the spill, along with the causes and cleanup measures will be
included in the updated spill prevention plan.

¢ The construction superintendent responsible for daily operation on the
construction site will be the spill prevention and cleanup coordinator. The
superintendent will designate at least three site personnel to receive spill
prevention cleanup and training. These individuals will each become responsible
for a particular phase of prevention and cleanup. The names of responsible spill
personnel will be posted in the material storage area and in the on-site job trailer.

Stormwater BMP Maintenance
A full stormwater operation and maintenance plan has been prepared (see Appendix D of
 this report) in order to ensure that the system will function properly throughout the year.

Landscape and Lawn Maintenance
Routine mowing and associated maintenance of all landscape features will occur weekly
or as needed to prevent excessive growth and debris from occurring on site.
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Solid Waste Management
Solid waste is handled on site and will comply with all requirements on a local, state, and
federal level.

Parking/Road Area Maintenance
Street sweeping shall occur annually A full snow management plan has been prepared
(see Appendix D) to prevent dirty snow and salt from entering the drainage system.

Training of Staff
All personnel on site will be well briefed on all requirements for implementing the Long
Term Pollution Prevention Plan.

Emergency Contact for Implementing Long Term Pollution Prevention Plan

Tofino Associates, Inc.
31 Campus Plaza Rd
Hadley, MA 01035
413 256 0321
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SITE & PROJECT DESCRIPTION

Project Name and Location

Northern Avenue Housing
56 Northern Avenue
Northampton MA 01060

Applicant/Owner Name and Address:
Tofino Associates, Inc.

31 Campus Plaza Road
Hadley, MA 01035

Notification — Prior To Construction: General Contractor/Operator:
City of Northampton To Be Determined

Department of Public Works

30 Locust Street

Northampton, MA 01060

Mr. Douglas McDonald
NPDES Coordinator
Phone: 413-587-1582

Existing Zoning & Land Use & Site Area

The project parcel is zoned URB district and is located on the west side of Northern Avenue and
north of North Street. The site currently contains a large wetland area to the west, with woods,
grassed, and small roadway areas throughout the rest of site. The overall curve number in
existing conditions is 74 and water flows in a westerly direction through the wetlands and to a
small river located at the southwest portion of the property line (see figure 1 on page 3). The
total area of the site is approximately 6 acres, of which approximately 3.4 acres will be disturbed -
by construction activities.

Proposed Project

The proposed development includes 25 new housing units and associated parking areas,
driveways, and sidewalks, utilities, landscape features and stormwater management system. A
large wetland area exists on the west part of the site and will not be disturbed as a result of
construction.
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Stormwater management will consist of catch basins, manholes, stormwater treatment chambers,
2 surface drainage detention basins (see attached plan EC1), dry wells, an infiltration trench, a
rain garden and temporary erosion control devices during construction. Stormwater discharge
will flow into the wetlands as it does in existing conditions.

Soil disturbing activities will include: installation of erosion and sediment controls; tree removal
and grubbing; grading; excavation for building foundation, utility trenches, and landscape
features, and site grading; installation of retaining walls, curbs, fences/guardrails, light pole
foundations; paving of driveways, walkways and parking areas; and preparation for final seeding
and planting.

Runoff Coefficient

Drainage calculations for this project, developed using the SCS TR20 method, resulted in an
SCS overall curve number (CN) of 80 for the proposed project site.

Sequence of Major Construction Activities
The general order of construction activities at the site will be as follows:

1. Hold preconstruction meeting at least one week prior to start of construction

2. Install haybale/silt fence barrier around down slope side of construction area and
wetlands and as directed in the Erosion and Sediment Control Plan, Figure 2

3 Install stabilized construction entrances

4. Clear and grub for sedimentation basins

5 Construct detention basins and swales to be used as temporary sedimentation basins
during construction activities

6. Convey overland flow directly to sedimentation basins until stormwater infrastructure is
constructed

7. Continue clearing and grubbing

8. Stockpile topsoil

9. Install utilities, storm drainage structures and basins, and curbs.

10. Protect stormwater structure inlets with sediment control devices.

11. Install building foundations and construct buildings

12. Grade and apply gravel base to driveways, walkways, and roadways
13. Complete grading and install paving

14. Install permanent seeding and plantings

15. Remove sediments accumulated in sedimentation basin and in front of haybale/silt fence
barrier

16..  Remove haybale/silt fence barrier and reseed areas disturbed by its removal

17. Remove temporary sedimentation basin outlet piping. Grade and seed areas as specified
on the grading and utility plans.

18. Clean and flush all drainage structures and lines

19. Schedule post construction conference and inspection
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Name of Receiving Waters
The site ultimately to a stream which flows to Market Street Brook which is piped parallel to the .

railroad tracks all the way to the Old Mill River near the Waste Water Treatment Plant off of
Hockanum Road. Please see figure 1 below depicting the stream flow direction.

Figure 1
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CONTROLS DURING CONSTRUCTION

Erosion and Sediment Controls
General Sedimentation Control Practices

The following general erosion and sediment controls will be utilized during construction in order
to maintain local water quality:

1. Erosion control barriers will be installed prior to clearing and excavation work.

2. Grading and other soil disturbance will be done so as to minimize erosion during wet
seasons. .

3. A temporary sedimentation basin with required controls will be constructed early in the
project to allow the basin to treat runoff prior to discharging from the site.

4. Sediment will periodically be removed from behind sediment trapping devices and from
within the temporary sedimentation basin.

5. The clearing of natural vegetation will be minimized; remaining natural vegetation will
be protected from nearby construction to the greatest degree possible.

6. Staging and soil stockpile areas shall have a haybale/siltation fence or other approved
barrier installed immediately downgradient of such areas.

7. Designated temporary dewatering basins will be used for dewatering.

8. Disturbed areas will be stabilized as soon as possible after construction.

9. Maintenance and cleaning of construction vehicles and equipment will take place in

designated staging areas only.
Stabilization Practices

The following stabilization practices will be utilized during construction in order to maintain
local water quality:

1. Temporary stabilization: temporary seeding, mulching or other suitable stabilization
measures will be utilized to protect disturbed areas and stockpiles during prolonged
construction periods.

2. Permanent stabilization: areas disturbed by construction will be permanently stabilized by
paving with concrete or bituminous concrete, by installation of plant material, or by seeding
and mulching with seed mix as described in the project specifications. Seeded areas will be
covered with straw mulch or biodegradable netting in order to protect surface until seed
germination. '
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Structural Practices

The following structural erosion and sediment controls will be utilized during construction in
order to maintain local water quality:

1. Sediment Barriers: silt barriers will be installed along the downslope edge of areas of work.

¢ Sediment will be removed from behind silt fence when it reaches half the original height
of the fence.

* Fences will be inspected weekly and both before and after storm events. Repairs and
replacement will take place as necessary.

2. Dewatering Basins/collectors: Dewatering basins/collectors will be constructed where
required prior to excavation activities. These basins will act to settle suspended solids from
pumped groundwater.

e Dewatering Basins and collectors will be sized according to the amount of groundwater
encountered at a particular location.

¢ Dewatering Basins will utilize a perforated standpipe wrapped in filter fabric for
discharge

3. Catch Basin Filters: Filters consisting of anchored haybales and filter fabric fence,
embedded 4-6” in the ground, will surround each existing and proposed catch basin. Filter
fabric will also be installed under each inlet grate.

¢ Filters will be placed around each catch basin prior to paving or planting.

¢ Sediment will be removed when it reaches half of the original height of the filter.

e Filter fabric under the inlet grate will be monitored and replaced as required.

¢ Filters will be removed only after upgradient areas have been permanently stabilized.

4. Dust Control: Dust control will be maintained by sprinkler or water truck during
construction to minimize sediment transport and maintain air quality at an acceptable level.

5. Roadway Stabilization: Until final paving takes place, project roadways and parking areas
will be stabilized by grading with clean gravel. Emergency access and service roadways will
be maintained as clean gravel surfaces. A temporary Stabilized Construction Access will be
constructed prior to the start of excavation work.

Stormwater Management

A system for stormwater management has been designed for this project. The system, designed
by a professional engineer, utilizes curbs and gutters, catch basins, a stormwater treatment
chamber, a rain garden, an infiltration trench, dry wells, and 2 surface detention basins to reduce
total suspended solids (TSS) in excess of 80% and ensure that peak flows for 2-, 10-, and 100-
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year storms remain at or near their estimated historic levels. Water from the project site will be
discharged to the wetlands on the west part of the site as it does in existing conditions.

A maintenance plan for the stormwater management system has also been developed. The
maintenance plan includes removal of oil and sediment from hooded catch basins, removal of oil
and sediment from stormwater treatment chambers, clearing of debris for all basins, and annual
sweeping of drives and parking lots.

Other Controls

Waste Disposal

Waste Materials: Waste materials will be collected and stored in a lidded metal dumpster rented
from a licensed solid waste management company. All trash and construction debris will be
stored in the dumpster. The dumpster will be emptied at least twice a week, or more if
necessary, and disposed of in accordance with local, state and federal regulation. No
construction waste materials will be buried on site. Notices stating these procedures will be
posted in the job trailer. Site personnel will be instructed in these procedures and site
construction supervisor(s) will ensure that the procedures are followed.

Hazardous Waste: Hazardous waste will be disposed of in the manner specified by local, state
and federal regulation or by the manufacturer. Site personnel will be instructed in these
procedures and site construction supervisor(s) will ensure that the procedures are followed.

Sanitary Waste: Sanitary waste will be collected from portable units a minimum of three times
per week by a licensed sanitary waster contractor and disposed of in accordance with local, state
and federal regulation..

Off-Site Vehicle Tracking

A stabilized construction entrance will be provided to help reduce tracking of sediments off the
site. Stone will be used, which will be large enough not to become embedded in truck tires, at
the entrance. The paved street adjacent to the construction entrance will be swept daily to reduce
mud, dirt or sediment tracked from the site. Dump trucks hauling material to and from the site
will be covered by tarps as necessary.

Timing of Controls

As indicated in the Sequence of major Activities, the haybale/silt fence barrier, stabilized
construction entrance and sedimentation basin will be constructed prior to clearing or grading of
any other portions of the site. No excavation or dewatering activities will take place in an area
until appropriate dewatering basins or sediment control structures have been installed. Areas
where construction activity temporarily ceases for more than 21 days will be stabilized with
temporary seed and mulch within 14 days of the last disturbance. Once construction activity
ceases permanently in an area that area will be stabilized with plant material or pavement as
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indicated in the plans. After the entire site is stabilized, the accumulated sediment will be
removed from the sediment basin.
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MAINTENANCE AND INSPECTION PROCEDURES

Erosion and Sediment Control Inspection and Maintenance Practices

The following inspection and maintenance practices will be utilized in this project to maintain
sediment and erosion controls:

¢ All control measures will be inspected weekly (at a minimum) and following any storm
event of 0.5 inches or greater.

¢ All measures will be maintained in good working order; if a repair is necessary, it will be
initiated within 24 hours of report.

¢ Contractor will stockpile on site or make available all equipment, materials (e.g. filter
fabric, haybales, crushed stone, etc.) and labor necessary to make emergency erosion
control improvements within four hours if necessary. '

.o Built-up sediment will be removed from silt fence when it has reached one-third the

height of the fence.

¢ Silt fence will be inspected for depth of sediment, tears, to verify that fabric is securely
attached to the stakes and to verify that stakes are firmly in the ground.

¢ Sediment basin(s) will be inspected for depth of sediment, and accumulated sediment will
be removed when it reaches 10 percent of the design capacity or at the end of the job.

¢ Temporary and permanent seeding will be inspected for bare spots, washouts and healthy
growth.

¢ A maintenance inspection report will be made after each inspection.

¢ The site contractor will select one or more individuals who will be responsible for
inspections, maintenance and repair activities and for completing inspection and
maintenance reports.

¢ Individuals selected for inspection and maintenance responsibilities will receive training
in all inspection and maintenance practices necessary for keeping the on-site erosion and
sediment controls in good working order.

Non-Stormwater Discharges

It is expected that the following non-stormwater discharges will occur from the site during the
construction period:

e Water from water line flushings.
* Pavement wash waters (where no spills or leaks of toxic or hazardous chemicals have
occurred.
. Uncontaminated groundwater from dewatering excavations.
e Water from washing the exterior of construction vehicles.

Non-stormwater discharges will be directed to stabilized surfaces or the detention basin prior to
discharge. Exterior washing and rinsing of vehicles will take place more than 100 feet from
wetlands or waterways.
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Inventory for Pollution Prevention Plan

Asphalt Masonry block

Cleaning solvents Metal studs

Concrete Paints (enamel and latex)
Detergents Petroleum-based products
Fertilizers Solvents

Gravel Wood

Spill Prevention

All employees will be instructed regarding the following spill prevention practices. Notice of
these practices will be posted in the job trailer, and the site construction supervisor will hold
responsibility for ensuring that the procedures are followed.

Material Management Practices
The following material management practices will be used to reduce the risk of spills or other
accidental exposure of materials and substances to stormwater runoff:

Good Housekeeping
The following good housekeeping practices will be followed on-site during the construction
period:

An effort will be made to store only enough product to do the job.

All materials stored on-site will be stored in a neat, orderly manner in their appropriate
containers and, if possible, under a roof or other enclosure.

Products will be kept in their original containers with the original manufacturer’s label.
Substances will not be mixed with one another unless recommended by the manufacturer.
Whenever possible, all of a product will be used up before disposing of the container.
Manufacturer’s recommendations for proper used and disposal will be followed.

The site superintendent will inspect daily to ensure proper use and disposal of material on-site.

Hazardous Products
The following practices will reduce the risks associated with hazardous materials (e.g. petroleum
products, solvents, etc.):

e Products will be kept in original containers unless they are not resealable.

¢ Original labels and material safety data sheets (MSDS) will be retained; they contain
important product information.

¢ A copy of the Material Safety Data Sheet (MSDS) for each product used in construction
will be kept in the job trailer.

¢ If surplus product must be disposed of, manufacturer’ or local- and state-recommended
methods for proper disposal will be followed.
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Product Specific Practices

Petroleum Products: All on-site vehicles will be monitored for leaks and will receive regular
preventative maintenance to reduce the chance of leakage. Petroleum products will be stored in
tightly sealed, clearly labeled containers. Any asphalt substances used on-site will be applied
according to the manufacturer’s recommendations. No vehicle refueling or maintenance will
take place within 100 feet of a wetland or waterway. No petroleum-based or asphalt substances
will be stored within 100 feet of a wetland or waterway.

Fertilizers: Fertilizers used will be applied only in the minimum amounts recommended by the
manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to
stormwater. Unused fertilizer will be stored in a covered shed. The contents of any partially
used bags of fertilizer will be transferred to a sealable plastic bin to avoid spills. No fertilizers
will be stored within 100 feet of a wetland or waterway.

Solvents, Paints and Other Hazardous Substances: All containers will be tightly sealed when
not required for use. Excess material will not be discharged to the storm sewer system but will
be properly disposed of according to manufacturers’ instruction or local and state regulations.
No solvents, paints or other hazardous substances will be stored within 100 feet of a wetland or
waterway.

Concrete Trucks: Concrete trucks will not be allowed to wash out or discharge surplus concrete
or drum wash water on the site.

Spill Control Practices

In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices will be followed for spill prevention and
cleanup:

¢ Manufacturers’ recommended methods for spill cleanup will be clearly posted and site
personnel will be made aware of the procedures and the location of the information and
cleanup supplies.

* Materials and equipment necessary for spill cleanup will be kept in the on-site material
storage area. Equipment and materials will include, but is not limited to, brooms, dust
pans, mops, rags, gloves, goggles, kitty litter, sand, sawdust and plastic and metal trash
containers specifically for this purpose.

¢ All spills will be cleaned up immediately after discovery.

¢ The spill area will be kept well ventilated and personnel will wear appropriate protective
clothing to prevent injury from contact with a hazardous substance.

* Spills of toxic or hazardous material will be reported, regardless of size, to the
Massachusetts Department of Environmental Protection at 888-304-1133.

¢ Should a spill occur, the spill prevention plan will be adjusted to include measures to
prevent another spill and to cleanup up the spill should another occur. A description of

10
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the spill, along with the causes and cleanup measures will be included in the updated spill
prevention plan. “

* The construction superintendent responsible for daily operation on the construction site
will be the spill prevention and cleanup coordinator. The superintendent will designate at
least three site personnel to receive spill prevention cleanup and training. These
individuals will each become responsible for a particular phase of prevention and
cleanup. The names of responsible spill personnel will be posted in the material storage
area and in the on-site job trailer.

11
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CERTIFICATION OF COMPLIANCE WITH FEDERAL, STATE AND LOCAL
REGULATIONS )

This stormwater pollution prevention plan reflects State of Massachusetts requirements for
stormwater management and sediment and erosion control as established by the Wetlands
Protection Act (310 CMR 10.00) and by the Department of Environmental Protection
Stormwater Management Policy. To ensure compliance, this plan was prepared in consultation
with the following publications:

Commonwealth of Massachusetts, Department of Environmental Protection. Stormwater
Management Policy. November 1997.

Commonwealth of Massachusetts, Department of Environmental Protection. Wetlands
Protection Act Regulations: 310 CMR 10.00 for Administering M.G.L. Chapter 31, Section 40.
November 1997.

Commonwealth of Massachusetts, Department of Environmental Protection and Office of
Coastal Zone Management. Stormwater Management, Volume One: Stormwater Policy
Handbook. March 1997.

Commonwealth of Massachusetts, Department of Environmental Protection and Office of
Coastal Zone Management. Stormwater Management, Volume Two: Stormwater Technical
Handbook. March 1997.

United States Environmental Protection Agency. Storm Water Management For Construction

Activities, Developing Pollution Prevention Plans And Best Management Practices, Summary
Guidance. October 1992.

12



Northern Avenue Housing Stormwater Management Plan

November 11, 2008

POLLUTION PREVENTION PLAN CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my
direction in accordance with a system designed to assure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons
who manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate and complete. I
am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

Signed:

CONTRACTOR’S CERTIFICATION

I certify under penalty of law that I understand the terms and conditions of the general National
Pollutant Discharge Elimination System (NPDES) permit that authorizes the stormwater
discharges associated with industrial activity from the construction site identified as part of this
certification.

Signature Company Responsible For

Tel:

Tel:

Tel:

13



SWPPP-INSPECTION AND MAI\ . ctNANCE REPORT FORM

Northern Avenue

Inspection Schedule:
FORM TO BE COMPLETED EVERY 7 DAYS
(General Permit Section 3.10 Inspections)

Inspector:

Date:

| Time:

Inspector’s Qualifications:

Days Since Last Rainfall:

Amount of Last Rainfall (inches):

STABILIZATION MEASURES

Area of Site

Date Since Last
Disturbed

Date of
Next
Disturbance

Stabilized?
(Yes/No)

Stabilized
With

Condition

Access Drive

Stabilization Required:

To Be Performed By:

On or Before:

Page 1/7




SWPPP-INSPECTION AND MAINTENANCE REPORT FORM

Northern Avenue

STRUCTURAL CONTROLS

Entrance Tracking Pad

Is Sediment
Tracking Pad
Catching
Sediment Before
Collector Road

s Gravel Clean or
Filled With
Sediment

Is Tracking Pad
Width and Length
Adequate to be
Effective

Does Tracking Pad Require
Replacement/Maintenance

Maintenance Required:

To Be Performed By:

On or Before:
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SWPPP-INSPECTION AND MAIN1 ENANCE REPORT FORM

Catch Basins

Northern Avenue

Is Surface Runoff Are Sediment | Are Catch Basin Are Any
Being Directed to Traps Outlet Hoods Depth of Correction
CcB Catch Basins Installed at Installed and Sediment in Measures
Properl Catch Basin Working Basin Sump Required
perly Inlets Properly eq
CB#1
CB#2
CB#3
CB#4
CB#5
CB#6
CB#7

Maintenance Required:

To Be Performed By:

On or Before:
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SWPPP-INSPECTION AND MAIN 1 ENANCE REPORT FORM Northern Avenue

STRUCTURAL CONTROLS -CON'T

Stormwater Treatment Chambers

Is Surface Runoff Being Are Any Correction
SWTC Directed Through Depth of Sediment in Basin Sump Measur‘:as Required
SWTC Properly . q
SWTC
#1

Maintenance Required:

To Be Performed By: On or Before:

Bioretention Area/ Infiltration Trench

. Depth of Are Ar}y
Structure | 'S Structure Working | oo yinonin | Correction Additional Notes
Properly Structure Measures
Required
Rain Garden
Infiltration
Trench
Maintenance Required:
To Be Performed By: On or Before:

Stormwater Detention Basin 1

Is X Is There Any
Stormwater Is Stormwater Depth of Is Rip-Rap Evidence of
. Being Detained . : Stabilization :
Entering and Discharged Sediment in Properly Installed Erosion Or
Basin Properl g Spreader &pM a?:!t ained unintended
Correctly perly Flow Patterns

Maintenance Required:

To Be Performed By: On or Before:
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SWPPP-INSPECTION AND MAnn FfENANCE REPORT FORM

Stormwater Detention Basin 2

Northern Avenue

Is . : Is There Any
Stormwater Is .Stormwe-lter Depth of Is R.".) R?p Evidence of
h Being Detained it ] Stabilization f
Entering . Sediment in Erosion Or

. and Discharged Properly Installed .
Basin Properl Spreader & Maintained unintended
Correctly perty Flow Patterns

Maintenance Required:

To Be Performed By:

On or Before:
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SWPPP-INSPECTION AND MAINTENANCE REPORT FORM Northern Avenue

OTHER CONTROLS

List Other Miscellaneous Controls and Observations

Item Describe Failure/lnadequate Control Describe Recommended Remedy

Page 6/7



SWPPP-INSPECTION AND MAnTENANCE REPORT FORM Northern Avenue :
RECOMENDED MODIFICATION(S) TO SWPPP

CHANGES REQUIRED TO THE POLLUTION PREVENTION PLAN

REASONS FOR CHANGES:

MISCELLANEOUS COMMENTS:

INSPECTOR’S CERTIFICATION:

Based on my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my knowledge
and belief, true, accurate, and complete. (0

Signature: Date:
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SUMMARY SHEET

As an aid to reviewers, this Summary Sheet has been included to outline the various study
parameters utilized in this report. Although a full explanation of the study methodologies is
included in the text of the report, this summary can serve as a useful reference for reviewers.

APPLICANT:
Kohl Construction

DEVELOPMENT SIZE/TYPE:
25 Units - Residential Condominium/ Townhome

APPLICATIONS:
City of Northampton Planning Board

BUILD YEAR:
2013 (2008 +5 years)

BACKGROUND TRAFFIC GROWTH FACTOR:
1% - based on available MassHighway continuous count data

TRAFFIC COUNTS:
Data Inc. — October 1, 2008 (Turning Movement Counts)
Data Inc. - October 1-2, 2008 (Automatic Traffic Recorders)

PEAK HOURS ANALYZED:
Morning Peak Hour — 8:00am to 9:00am
Afternoon Peak Hour — 4:15pm to 5:15pm

EXPECTED TRIP GENERATION:
Moming Peak Hour — 17 total trip ends
Afternoon Peak Hour — 19 total trip ends

CAPACITY ANALYSIS:
Technique — 2000 Highway Capacity Manual
Execution — Synchro Professional Software, Version 7.0

F:\P2008\ 1193\ A10\ Traffic\ TIS\ TIS.doc
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1.0 INTRODUCTION

1.1 Purpose of Report and Study Objectives

The following report summarizes the site traffic impact assessment for the development of
condominium/townhomes on North Street and Northern Avenue in Northampton. The
proposed development will be composed of 25 new dwelling units.. This report presents the
results of a field investigation, traffic counts, and analysis of the estimated traffic to be
generated by the propose(f project.

12 Project Overview

The proposed redevelopment site is located northeast of downtown Northampton. The
proposed condominium/townhomes will be located on the northwest side of North Street.
Twenty-three units will access North Street via View Avenue, a private way and a proposed
driveway also accessing North Street. Two of the units will be located at the end of Northern
Avenue. The parcel is currently undeveloped.

The study area is primarily a residential area surrounding North Street. North Street connects
King Street, on the east end to Bates Street and Day Avenue, on the west end. This study
focused on the intersections and driveway used by the proposed development and major
intersection at either end of North Street, where new trips will be most concentrated.

2.0 EXISTING CONDITION

21 Site of Development

A locus map of the site location and the surrounding area is provided in Appendix B, Figure 1.
The property is zoned Urban Residential. Existing land uses surrounding the study area are:

o Single and Multi-Family housing surrounding the site.
o Industrial Park to the northeast
o Central Business District of Northampton to the southwest

Currently the proposed location for the condominium/townhomes is undeveloped.

2.2 Adjacent Roadway Network

The study area of influence includes North Street and Northern Avenue that provide access to
the site and the surrounding roadway network.

North Street is a collector roadway that runs northeast-southwest through the study area.
Pavement width for North Street is 26 feet in the vicinity of the site. North Street is a 2-lane
roadway, without lane delineation, which is under the jurisdiction of the City of Northampton.
At the time the traffic count was conducted North Street carried an average daily traffic (ADT)
of approximately 4,025 vehicles per day in the vicinity of the site.

F:\P2008\ 1193\ A10\ Traffic\ TIS\ TIS.doc
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Northern Avenue is a dead-end local road under the jurisdiction of the City of Northampton.
Pavement width is 20 feet, which includes approximately 8 feet used for on-street parking on
the northeast side of the street.

The PVTA does not have a bus route directly passing the site on North Street. There are bus
stops within a half mile of the site, however. Sidewalks are provided on both North Street and
Northern Avenue.

23 Study Area Intersections

The intersections analyzed for this study consist of the following:

1. King St (Route 5) / North Street

2. North Street / Market Street

3. North Street / Northern Avenue

4. North Street, Bates Street and Day Avenue

The intersection of King Street, Summer Street and North Street is signalized and actuated with
2 phases. The southbound approach has two lanes, a through lane and a shared through/left
turn lane. The northbound approach has a through lane and right turn lane. The eastbound
approach, Summer Street, is one-way entering the intersection with a left lane and a shared
through/right turn lane. The westbound approach, North Street, has a shared left/right turn
lane.

The intersection of North Street and Market Street is one-way stop sign controlled. The
eastbound approach, North Street, is stop controlled and has a shared right/left turn lane. The
north and southbound approaches are free flowing. The southbound approach, North Street,
operates with a through lane and right turn lane. The northbound approach, Market Street, has
a single shared left turn/through lane.

The intersection of North Street and Northern Avenue is one-way stop sign controlled. The
North Street moves are free flowing while Northern Avenue is stop controlled. Each approach
has a single lane shared for all related moves.

The intersection of North Street, Bates Street and Day Avenue is three-way stop controlled.
Each approach has a single lane shared for all movements.

24 Traffic Volumes, and Counts

The greatest potential for traffic impact on the roadway network by the proposed development
will occur during the weekday morning and afternoon peak hour, the period when traffic
demand on North Street is typically at its highest level. In order to determine the traffic impact
of the proposed development on adjacent street traffic, weekday morning and afternoon peak
period manual turning movement counts were conducted in October at the four existing
intersections in the study area. The traffic count data collected indicates that the weekday
morning peak hour is 8:00am to 9:00am and the afternoon peak hour is 4:15pm to 5:15pm.

F:\P2008\ 1193\ A10\ Traffic\ TIS\ TIS.doc



FUSS & O’NEILL

These peak hours was subsequently analyzed for impacts. The existing traffic volumes for these
peak hours are shown in Appendix C

24 hour automatic traffic recorder data was also collected on October 1-2, 2008 on North Street
southeast of Northern Avenue. Copies of the ATR traffic data are included in Appendix D of
this report.

3.0 BACKGROUND TRAFFIC CONDITIONS

3.1 Growth Rate and Analysis Periods

The proposed project is expected to be completed and fully occupied before the year 2013 (five
year pro]ectlon) Future traffic conditions were estimated by applying a growth factor to all peak
hour turning movement traffic volumes to account for regional growth characteristics such as
other developments, increasing population, vehicle ownership, workers per household and
increased travel mileage. In order to determine a reasonable growth rate for the background
traffic volumes within the study area, count data were obtained from MassHighway for Routes

5 and 10 in the vicinity of the site for the years 2002 through 2006.

The count data showed an overall decline in traffic volume over the period data was recorded.
Therefore, a growth factor of 1% increase was assumed for this study to be conservative. The
data also indicated the month of October has higher than average month traffic volumes. The
count data for this study was not adjusted (lower) for the average month.

32  Background Developments

There were no other programmed developments anticipated to be completed during the
analysis period that would impact traffic within the study area at the time of this study.

33 Estimated Volumes

The raw count data for each of the count location were graphically applied to the study area
network. The resulting volumes are used as the Base conditions for the traffic estimates. The
weekday morning and afternoon 2008 Base condition traffic volume estimates are given in
Appendix B, Fig 2. To determine the estimated traffic volumes at the time the project is
expected to be fully constructed and occupied the base 2008 volumes were increased with a 1%
growth rate for five years to year 2013. This volume estimate provides the 2013 No-Build
condition. The weekday morning and afternoon 2013 No-Build condition traffic volume
estimates are given in Appendix B, Fig 3.

4.0 PROPOSED CONDITIONS

4.1 Development and Site Access

The proposed development consists of 25 condominium/townhomes. The units are attached
in groups with between 2 and 6 units in each group. Seventeen of the dwelling units will have
attached garages plus driveway parking space. The remaining units will have driveway surface
parking areas and additional visitor parking areas are provided throughout the site.
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Two units are isolated on Northern Avenue and will have a driveway at the end of the street.
The other 23 units will access the site to and from North Street via two existing private right-of-
ways to access North Street. The existing right-of-ways will be reconstructed to accommodate
site traffic. The first is an unaccepted street View Avenue. View Avenue will serve as both an
entrance and exit to the site. The second is a gravel driveway located between Northern
Avenue and View Avenue. The on site portion of this driveway will be restricted to one-way
exiting the site only.

42 Trip Generation

The expected site generated traffic volume was calculated using existing empirical data from the
Institute of Transportation Engineers (ITE) publication Trip Generation, 7th edition, 2003.
This publication is an industry-accepted resource for determining trip generation.

Trip generation estimated for the proposed developments were estimated based on the total
number of proposed dwelling units. The land use for this development is LUC: 230 Residential
Condominium/ Townhome.

Based on I'TE rates the proposed development is estimated to produce 198 new vehicle trips
over a typical 24-hour period on weekdays. During the Weekday Morning peak hour the
proposed development is estimated to generate 17 new trips and 19 new trips during the
Weekday Afternoon peak hour. Table 1 presents the daily weekday trip estimates and weekday
afternoon trip estimates.

TABLE 1
LUC: 230 Residential Condominium/Townhouse
Development Trip Generation Estimates

New Vehicle Trips
Weekday (24 Hour)
Entering: 99
Exiting: 99
Total: 198
Weekday AM Peak Hour of Adjacent Street Traffic
Entering: 3
Exiting: 14
Total: 17
Weekday PM Peak Hour of Adjacent Street Traffic
Entering: 13
Exiting; 6
Total: 19

43 Trip Distribution
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The distribution of new trips accessing the site was applied to the local road network based on
consideration of the existing local traffic distribution and the layout of the adjacent roadway
network. Arrival and departure distributions of site traffic were first estimated based on existing
patterns at Northern Avenue and then subsequent intersection to the limits of the study area.
The estimated trips were split between the three access points to the site the Site Driveway,
View Avenue and Northern Avenue. The splits were based on the internal circulation and site
layout. The one-way driveway will serve 52% of the trips leaving the site. View Avenue will
serve 40% of the trips leaving the site and 92% of the trips entering the site. The two units on
Northern Avenue comprise about 8% of the site traffic entering and leaving.

4.4 Combined Volumes

The 2013 Build condition traffic estimates were calculated by adding the site traffic to the
projected No-Build traffic volumes. The 2013 Build condition traffic volumes are given in
Appendix B, Figure 4. The estimated trip generation and trip distribution used for determining
the Build condition traffic volumes are included in Appendix B, Figure 3.

5.0 ANALYSIS
5.1 Accident Review

An analysis to determine crash rate per intersection was prepared to review the level of safety at
the study area intersections. Accident data was obtained from MassHighway for each of the
study area intersections. The records were gathered for the most recent 3 years of available data,
2004 through 2006. The crash rates, expressed as "crashes per Million Entering Vehicles"
(MEV), were determined using the turning movement counts and average number of crashes
during the three-year period. A summary of the accident data and resulting crash rates is

provided in Appendix A, Table A-1.

The crash rate is a measurement used byMassHighway that compares the number of crashes to
the number of vehicles passing through a particular intersection. A crash rate at or below the
regional average for a similar facility is an indication that there is likely no unusually hazardous
condition or predominant safety factor influencing the frequency of crashes at a location. The
crash rates were determined to be below the District 2 average with the exception of the King
Street, Summer Street and North Street intersection. The elevated experience on King Street
could be a result of the lack of a separate southbound left turn phase and also the offset east
and west legs of the intersection.

52 Intersection Capacity Analyses

Capacity analyses for both signalized and un-signalized intersections were conducted using
Synchro Professional Software, version 7.0.

Level of Service has been determined by the methodology of the “2000 Highway Capacity
Manual” published by the Transportation Research Board to describe the operating condition
of an mtersection. LOS is a measure of the Control Delay experienced by stopped vehicles at an
intersection, which is rated on a scale from A to F, with each letter grade assigned a range of
delay values in seconds per vehicle. LOS A describes a free flowing condition of very low delay
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(less than 10 seconds per vehicle), and LOS F describes a congested condition where delays wall
exceed 50 seconds per vehicle at an unsignalized intersection. Control Delay measures the time
accumulated when a motorist approaches an intersection including the initial deceleration,
queue move-up time, stopped delay, and final acceleration delay. Therefore, intersections with
longer Control Delay times are less acceptable to most drivers.

For unsignalized intersection capacity analyses, LOS provides a description of the delay and
operational characteristics of the movements from the minor street (usually stop sign
controlled) and left turns from the major street into the minor street. Major street through and
right turn vehicles typically experience very little delay. Therefore, they are not rated with a LOS
at unsignalized mtersections.

Using the above referenced methodologies, weekday moming and afternoon peak hour capacity
analyses were conducted at the signalized intersection of King Street (U.S. Route 5 and State
Route 10), Summer Street and North Street.

Weekday morning and afternoon peak hour capacity analyses were also conducted at the
following un-signalized intersections:

North Street and Market Street

North Street & Northern Avenue

North Street, Bates Street and Day Avenue
North Street & View Avenue

North Street & the Site Driveway

O O O O O

Existing (2008) and Future No Build (2013) Capacity Condlitions:

During the weekday morning and afternoon peak hours the LOS at the signalized intersection
of King Street, Summer Street and North Street will be LOS C or better. The exception is the
westbound approach from North Street. The morning peak hour is expected to operate at LOS
E under the No-Build condition. The afternoon peak hour is expected to operate at LOS D
under the No-Build condition.

During the weekday morning and afternoon peak hours the LOS at the unsignalized
intersections will be LOS C or better under both the Base and No-Build conditions. The
exception is the westbound approach from North Street.

Build (2013) Capacity Conditiors:

During both the morning and afternoon peak hours the added site traffic is not expected to
result in changes to the LOS. Slight increases in delay from site traffic are not significant
enough to decrease the LOS letter grade. The new site accesses at View Avenue and the Site
driveway will operate at LOS B or better under the Build condition.

The summarized results of the capacity analysis are provided in Tables 2 - 5. The capacity
analysis worksheets are provided in Appendices E & F.
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TABLE 2
WEEKDAY MORNING PEAK HOUR

INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2013 No

2008 Existing Build 2013 Build
Intersection Movement ( Delay LOS Delay LOS | Delay LOS
King Street (U.S. Route 5) & North Street/ Summer Street
Summer Street EBL 24.8 C 245 C 244 C
EBT/R 244 C 24.1 C 24.1 C
Nortth Street WBL/R 52.8 D 60.6 E 65.2 E
King Street NBT 9.0 A 9.8 A 10.0 A
NBR 6.3 A 6.7 A 6.8 A
SBL/T 9.3 A 10.2 B 104 B
OVERALL 20.5 C 22.7 C 24.0 C
TABLE 3

WEEKDAY MORNING PEAK HOUR

UNSIGNALIZED INTERSE CITON CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2013 No
2007 Existing Build 2013 Build
Intersection Movement Delay LOS Delay LOS | Delay LOS
North Street & Market Street
North Street EBL/R 17.5 C 19.3 C 19.7 C
Market Street NB L 6.5 A 6.6 A 6.6 A
North Street & Northern Avenue
North Street NBL/T 0.2 A 0.2 A 0.2 A
Northern Avenue EBL/R 9.7 A 9.7 A 9.9 A
North Street & Bates Street/Day Avenue
North Street NBL/R 8.5 A 8.7 A 8.7 A
Bates Street EBT/R 9.4 A 9.6 A 9.6 A
Day Avenue WBL/T 8.4 A 8.6 A 8.6 A
Notth Street & View Avenue
View Avenue EBL/R - - - 10.0 A
North Street NBL/T - - - - 0.1 A
North Street & Site Driveway
EBL/R - - - - 9.9 A
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N &

TABLE 4

WEEKDAY AFTERNOON PEAK HOUR
INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2008 Existing 2%1;1%0 2013 Build
Intersection Movement f Delay LOS Delay LOS | Delay LOS
King Street (U.S. Route 5 and Route 10) & North Street/ Summer
Street
Summer Street EBL 375 D 35.0 C 34.6 C
EB T/R 23.0 C 22.6 C 226 C
North Street WBL/R 444 D 48.8 D 49.1 D
King Street NBT 8.1 A 9.0 A 9.1 A
NB R 5.0 A 54 A 5.5 A
SBL/T 74 A 8.5 A 8.6 A
OVERALL 19.1 B 20.8 C | 210 C
TABLE 5

WEEKDAY AFTERNOON PEAK HOUR

UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS: LEVEL OF SERVICE SUMMARY

2013 No
2008 Existing Build 2013 Build
Intersection Movement Delay LOS Delay LOS | Delay LOS
North Street & Market Street
North Street EBL/R 18.9 C 21.1 C 211 C
Market Street NBL 7.7 A 7.8 A 7.8 A
North Street & Northern Avenue
North Street NBL/T 0.3 A 0.3 A 0.3 A
Northern Avenue EBL/R 10.5 B 10.7 B 10.7 B
North Street & Bates Street/ Day Avenue
North Street NB L/R 8.0 A 8.0 A 8.1 A
Bates Street EBT/R 10.6 B 11.0 B 11.1 B
Day Avenue WBL/T 8.4 A 8.5 A 8.6 A
Notth Street & View Avenue
View Avenue EBL/R - - - - 109 B
North Street NBL/T - - - - 0.3 A
North Street & Site Driveway
EBL/R - - - - 10.8 B
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53 Findings:

With regard to impacts due to added site traffic, there will not be a noticeable impact to
operation at the existing intersections. The two proposed site accesses, View Avenue and the
Site Driveway, will operate safely and efficiently.

Sight distance viewing to the north and south along North Street at both proposed access
points, View Avenue and the Site Driveway, is adequate.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The study indicates that completion and occupancy of the proposed development will generate
17 new entering and exiting vehicle trips per hour at the site during the weekday moming peak
and 19 new entering and exiting vehicle trips per hour in the weekday afternoon peak.

The additional traffic generated by the proposed project will result in incremental increase in
peak period traffic volumes on North Street that will have minimal impact on traffic operations.
The site access intersections with North Street are designed to provide safe and efficient traffic
operations and the turning movements can be accommodated without consideration of off-site
Improvements.
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TABLE A-1

ACCIDENT DATA SUMMARY - 2004 THROUGH 2006

STUDY AREA INTERSECTIONS

Summer Street, North Notth Street and Market North Street and Bates Street, North
Criteria Street and King Street Street Northern Ave Street and Day Ave
YEAR
2004 9 1 0 0
2005 16 2 0 0
2006 4 Q Q Q
Total 29 3 0 0
Average No. of Crashes 9.67 1.00 0.00 0.00
Crash Rate 143 031 0.00 0.00
TYPE
Angle 13 2 0 0
Rear-End 7 0 0 0
Head-On 0 0 0 0
Sideswipe 3 0 0 0
Unknown/ Other [3 1 ¢} Q
Total 29 3 0 0
SEVERITY
Property Damage Only 19 2 0 0
Non-fatal Injury 9 1 0 0
Fatality 0 0 0 0
Unknown/QOther 1 Q 0 [¢]
Total 29 3 0 0
WEATHER
Clear 14 1 0 0
Rain 2 o] 0 0
Snow/Ice 2 1 0 0
Clouds 9 1 0 0
Fog 0 0 0 0
Unknown/ Qther 2 o Q Q
Total 29 3 0 0
TIME
Weekday7:30 AM - 9:30 AM 2 0 0 0
Weekday 3:30 PM - 5:30 PM 6 0 0 0
Other 21 3 0 0
Total 29 3 0 0

District #2 Average Crash Rates: 0.94 Signalized Intersections

0.85 Unsignalized Intersections

F:AP2008\1193\A10\Traffic\Accident Analysis\101308_CrashData.xls



] File Path: HADWG\P2008\1 193\A 10\TrafficLOCUS.dwy, Layout: locus Wed, Oct 15, 2008 - 258 PM  User. WvanDuzer

[ctB

[LVMAN:

[MS VIEW:

Shopping=

o

oolidgés g,

‘ 3 for Girls ©

‘Nor ihampton
18(*})

[ucs:

SCALE:
HORZ.: 1" = 1500
VERT.
DATUM:
HORZ.:
VERT:
0 750 1500
e e —)

GRAPHIC SCALE

WWW.Fand0.COM

G

"\ FUSS & ONEILL

Disciplines to Deliver

78 INTERSTATE DR WEST SPRINGFIELD, MA 01089  413.452.0445

NORTHAMPTON

KOHL CONSTRUCTION
LOCUS MAP
NORTH STREET CONDOS

MASSACHUSETTS

PROJ. No.: 20081193.A10

DATE: OCTOBER 2008

FIG 1




] File Path: HADWG\P2008\1 193\A10\Traffic\20081193A10_TFV.dwy, Layout: AMBASE Wed, Oct 16, 2008 - 2:56 PM User: WvanDuzer

[cTB!

JLmAN:

[Ms VIEW:

NOT TO SCALE

1S SN

NORTH ST.

SCALE:

HORZ: N.T.S

VERT.:

DATUM:

HORZ.:

VERT.:

[Ycs:

Q

GRAPHIC SCALE 78 INTERSTATE DR

WWW.Fand0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01089  413.452.0445

KOHL CONSTRUCTION

2008 BASE TRAFFIC VOLUMES
WEEKDAY MORNING PEAK HOUR
NORTH STREET CONDOS

NORTHAMPTON

MASSACHUSETTS

PROJ. No.: 20081193.A10

DATE: OCTOBER 2008

FIG 2




j File Path: HADWG\P2008\1193\A10\Traffici20081193A10_TFV.dwg, Layout: PM BASE Wed, Oct 15, 2008 - 2:56 PM  User; WVanDuzer

[cTB:

[EMAN:

[MS VIEW.

NOT TO SCALE

NORTH ST.

{ucs:

SCALE:
HORZ: N.T.8.
VERT.

DATUM:
HORZ:
VERT

0
GRAPHIC SCALE

78 INTERSTATE DR

¥MW.Fond0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01089  413.452.0445

KOHL CONSTRUCTION

2008 BASE TRAFFIC VOLUMES
WEEKDAY AFTERNOON PEAK HOUR

NORTHAMPTON

NORTH STREET CONDO

S

MASSACHUSETTS

PROJ. No.: 20081193.A10

DATE: OCTOBER 2008

FIG3




NOT TO SCALE

| File Path HADWGP2008\119\A10\Traffic\20081193A10_TFV.dwg. Layout: AM NO BUILD Wed, Oct 15, 2008-2:56 PM  User. WVanDuzer

[cT8:

[LMAN

[MS VIEW:

TS ONIN

NORTH ST.

[ucs

SCALE:
HORZ: NT.S.
VERT.
DATUM:
HORZ:
VERT.
0

GRAPHIC SCALE

78 INTERSTATE DR

W¥IV.Fond0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01089 413.452.0445

KOHL CONSTRUCTION

2013 NO BUILD TRAFFIC VOLUMES
WEEKDAY MORNING PEAK HOUR
NORTH STREET CONDOS

NORTHAMPTON

MASSACHUSETTS

PROJ. No.; 20081193.A10

DATE: OCTOBER 2008

FIG 4




Fite Path: H\DWG\P2008\1193\A10\Traffic\20081193A10_TFV.dwy, Layout: PM NO BUILD Wed, Oct 15, 2008 - 2:56 PM  User; WVanDuzer

[<Te:

[LMAN:

[Ms VIEW:

NOT TO SCALE

1S NN

NORTH ST.

SCALE:

[ Ges:

HORZ: N.T.S.
VERT.:
DATUM:
HORZ:
VERT.
0
e s

GRAPHIC SCALE

78 INTERSTATE DR

WWW.Fand0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01083  413.452.0445

KOHL CONSTRUCTION

2013 NO BUILD TRAFFIC VOLUMES
WEEKDAY AFTERNOON PEAK HOUR
NORTH STREET CONDOS

NORTHAMPTON

MASSACHUSETTS

PROJ. No.: 20081183.A10

DATE: OCTOBER 2008

FIGS




File Path: HADWG\P2008\1193\A10\Traffic\20081193A10_TFV.dwg, Layout: AMSITE Wed, Oct 15, 2008-2:56 PM User; WVanDuzer

CTB:

JLMAN:

[ME VIEW:

NOT TO SCALE

NORTH ST.

| scALE:
HORZ: N.T.S.
VERT.:
DATUM:
HORZ.:
VERT:
o
B e —
GRAPHIC SCALE

[Ges:

78 INTERSTATE OR

WWW.Fond0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01089  413.452.0445

KOHL CONSTRUCTION
SITE TRAFFIC VOLUMES
WEEKDAY MORNING PEAK HOUR
NORTH STREET CONDOS

NORTHAMPTON MASSACHUSETTS

PROJ. No.: 20081193.A10

DATE: OCTOBER 2008

FIG 6




File Path: H\DWG\P2008\118\A 10\ Traffic\20081193A10_TFV.dwyg, Layout: PM SITE Wed, Oct 15, 2008 -2:56 PM  User: WVanDuzer

[cTB!

JLMAN:

[ms VIEW:

NOT TO SCALE

NORTH ST.

ucs:

SCALE:
HORZ: N.T.S,
VERT.
DATUM:
HORZ:
VERT.
o]

GRAPHIC SCALE

78 INTERSTATE DR

WWW Fand0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01089  413.452.0445

KOHL CONSTRUCTION
SITE TRAFFIC VOLUMES
WEEKDAY AFTERNOON PEAK HOUR
NORTH STREET CONDOS

NORTHAMPTON MASSACHUSETTS

PROJ. No.: 20081193A10

DATE: OCTOBER 2008

FIG7




File Path: HADWG\P2008\1193\A10\Traffic\20081193A10_TFV.dwg, Layout: AM BUILD Wed, Oct 15, 2008 - 2:56 PM  User; WVanDuzer

fcTB:

JEMAN:

[Ms VIEW:

NOT TO SCALE

<447 NORTH ST.

[ucs:

e}l
I |
%7
=
G
A
D
SCALE: PROJ. No.: 20081193A10
HORZ NTS. WWW.Fand0.COM KOHL CONSTRUCTION DATE: OCTOBER 2008
VT 2013 BUILD TRAFFIC VOLUMES
T FUSS & O'NEILL WEEKDAY MORNING PEAK HOUR
VERT.: Disciplines to Deliver y
- ip NORTH STREET CONDOS FIG 8
e P—
GCRAPHIC SCALE 78 INTERSTATE DR WEST SPRINGFIELD, MA 01089 413.452.0445 NORTHAMPTON MASSACHUSETTS




File Path: HADWG\P2008\1183\A10\Traffic\20081193A10_TFV.dwg, Layout: PMBUILD Wed, Oct 15, 2008 - 2:56 PM User: WvanDuzer

[cTB:

LMAN:

[Ms ViEW:

NOT TO SCALE

SCALE:
HORZ: N.T.S.
VERT.:

DATUM:
HORZ.:

[ucs

VERT.:
0
e = —

GRAPHIC SCALE 78 INTERSTATE DR

WWW.Fand0.COM

FUSS & O'NEILL

Disciplines to Deliver

WEST SPRINGFIELD, MA 01089

413.452.0445

KOHL CONSTRUCTION

2013 BUILD TRAFFIC VOLUMES
WEEKDAY AFTERNOON PEAK HOUR
NORTH STREET CONDOS

NORTHAMPTON

MASSACHUSETTS

PROJ. No.: 20081193A10

DATE: OCTOBER 2008

FIG9




Data Acquisition, Transformation & Analysis, Inc.

50 Alden Avenue
Belchertown, MA 01007
Location 1: North Street 888-389-9524 or www.datayourequested.com
Location 2;: West of Northern Avenue Date Start: 01-Oct-08
City, State: Northampton, MA Site Code: 1
Start  01-Oct- Southbound Northbound Combined 02-Oct- Southbound Northbound Combined

Time Wed AM. PM.  AM. PM. AM. PM. Thu AM. PM. _AM. PM. _ AM __ PM
43

12:00
12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
- 04:30
04:45
05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
Total 753 101 704
thaa): 2242 1769 4011 2186 1852 4038
% Total 18.7% 37.2% 18.8% 25.3% 18.0% 361% 17.4% 28.4%

27 25 68
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Data Acquisition, Transformation & Analysis, Inc.

50 Alden Avenue
Location 1: North Street Belchertown, MA 01007
Location 2: West of Northern Avenue  888-389-9524 or www.datayourequested.com
City, State: Northampton, MA Date Start: 01-Oct-08
Southbound Site Code: 1
Start 1 16 21 26 31 36 41 46 51 56 61 66 71 76
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 999 Total
12 PM 2 1 10 19 14 2 0 0 0 0 0 0 0 0 48
12:15 4 9 10 17 7 1 [¢] 0 0 V] 0 0 0 0 48
12:30 2 2 7 24 20 Y] 1 0 0 0 0 0 0 0 56
12:45 V] (1] 10 26 11 6 [ 4] [¢] 0 0 Q 0 0 53
8 12 37 86 52 9 1 0 (V] 0 0 0 0 ] 205
13:00 1 1 2 12 8 3 0 0 4] 0 0 0 0 0 27
13:15 0 1 1 9 7 0 Y] 0 0 0 0 0 0 0 28
13:30 2 4 9 14 1 1 0 0 ¢ (V] 0 0 0 4] 41
13:45 1] 2 8 12 9 0 0 0 4] 0 0 0 0 0 31
3 8 30 47 35 4 0 0 0 0 0 o] 0 0 127
14:00 2 2 15 16 7 0 0 0 0 0 0 0 0 0 42
14115 1 1 7 10 9 3 0 0 0 0 0 0 0 0 31
14.30 1 2 8 23 9 1 0 0 0 0 0 0 0 4] 44
14:45 1 3 13 12 7 1 Q o] 0 (V] 0 [¢] 0 0 37
5 8 43 61 32 5 0 0 0 0 0 0 0 0 154
15:00 5 1 9 26 14 1 0 0 (¢] 0 0 o] (t] 0 56
15:15 1 2 24 16 4 2 0 0 0 0 0 [¢] 0 1] 49
15:30 2 3 9 39 16 2 0 0 0 o 0 0 0 0 7
15:45 1 1 16 23 9 1 4] [¢] Q 0 0 0 4] 4] 51
9 7 58 104 43 6 0 0 4] 0 0 Y] 0 0 227
16:00 1 0 7 27 17 3 0 0 0 o] 0 0 0 0 55
16:15 2 3 24 25 12 1 ¢ 0 0 0 0 0 [¢] 0 67
16:30 1 2 11 33 12 3 0 0 0 0 0 0 0 0 62
16:45 2 3 23 20 23 2 Q t] 4] 0 Q [¢) 0 [¢] 73
6 8 65 105 64 9 0 0 0 [ 0 0 0 0 257
17:00 1 1 1