PLANNING BOARD MEETING

Tuesday, April 25, 2023 at 6:00 PM

Town Hall - 41 South Main Street Randolph, MA 02368

AGENDA

A.

In accordance with Governor Baker’s Order Suspending Certain Provisions of the Open
Meeting Law, G. L. c. 30A, § 20, relating to the 2020 COVID 19 emergency, the Planning
Board shall meet remotely to avoid group congregation.

Call to Order - Roll Call

Chairperson Comments

Approval of Minutes

1. Minutes of 4-11-2023

Public Speaks

Public Hearings

1. Site Plan and Design Review - 34 Scanlon Drive
2. Subdivision - Mill Street Definitive (continuation)
Old/Unfinished Business

1. 19 Highland Avenue - facade samples for commercial area
New Business

1. 84 Mazzeo Drive - Access to Circuit Drive

Staff Report

*Active Subdivision Review

*Active Project Review
*Upcoming Projects

Board Comments

Adjournment
Notification of Upcoming Meeting Dates

5/9/23 5/23/23
6/13/23 6/27/23
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PLANNING BOARD MEETING

Tuesday, April 11, 2023 at 6:00 PM

Town Hall - 41 South Main Street Randolph, MA 02368

MINUTES

In accordance with Governor Baker’s Order Suspending Certain Provisions of the Open
Meeting Law, G. L. c. 30A, § 20, relating to the 2020 COVID 19 emergency, the Planning
Board shall meet remotely to avoid group congregation.

A. Call to Order - Roll Call

Called to order at 6:02pm
Member Alexopoulos arrived at 6:05pm after roll call

PRESENT

Alexandra Alexopoulos
Tony Plizga

Nereyda Santos-Pina
Peter Taveira

Lou Sahlu

B. Chairperson Comments
None
C. Approval of Minutes
Minutes reviewed and approved as amended.

Motion made by Alexopoulos, Seconded by Santos-Pina to approve the (notes) minutes
as amended.
Voting Yea: Alexopoulos, Plizga, Santos-Pina, Taveira, Sahlu

1. Minutes of 3/28/23
Minutes reviewed and approved as amended.

Motion made by Alexopoulos, Seconded by Santos-Pina to approve the notes as
amended.
Voting Yea: Alexopoulos, Plizga, Santos-Pina, Taveira, Sahlu
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D. Public Speaks

Barbara Coppola of 1 Orchard Street requested information about 13 Clark
Street. Chairman Plizga to respond once the hearing is open.

1. Request for In-Law Apartment 13 Clark Street

Planner Tyler read the legal notice into the record and provided an overview of the
proposed project.

Abutters notices were mailed out and date stamped by the U.S. Postal Service on
March 15, 2023. The Board received from the petitioner an application, application fee
and a set of plans reviewed by the Building Commissioner for an in-law apartment and
2-car garage.

Applicants Melanie Kwong and Brandon Dyer were present. Mr. Dyer explained that
the addition will add roughly 800 square feet of living space to the left side of the
house with an in-law apartment on the top floor and a 2-car garage on the

bottom. The in-law will include a kitchen, living room, bedroom, office and full
bathroom with a pass-thru to existing dining room. They also plan to rebuild the deck
and add a sunroom off the back of the house.

Chairman Plizga asked about proposed driveways. Mr. Dyer outlined the proposal to
pave the area next to the garage as shown on the plan and to reclaim an access point
from Orchard Street which requires some tree clearing. The applicant proposes a
permeable surface such as crushed stone for the portion of the driveway accessed
from Orchard Street.

Chairman Plizga opened the hearing to the public.

Barbara Coppola of 1 Orchard Street is concerned with driveway access from Orchard
Street and snow removal. Mr. Dyer explained that the access point would be used
semi-seasonally for their trailer of motorsports equipment. During the winter months
the Clark Street access would be used. Ms. Coppola asked if there would be chain at
the end of the driveway. Mr. Dyer replied yes.

Joseph Coppola of 1 Orchard Street is concerned the area is too tight for a trailer to
come in and out of. He believes the area between his fence and the neighbors' is only
about 10 feet apart and worries his dog may get hurt with cars coming into an area
where cars have never been since he has lived there. Chairman Plizga asked Mr.
Dyer the width of the area. He said the property width along that access is about 16
feet wide. The driveway would be 10 feet wide, centered.

Chairman Plizga closed the public comment portion of the hearing.

Chairman Plizga gave an overview of the Zoning Ordinance as it relates to in-law
apartments noting that the applicant meets the criteria. The Board discussed in detail
the access point from Orchard Street described as a “seasonal drive”.

Ms. Alexopoulos inquired about the type of recreational vehicles and the size of the
trailer. The applicant did not have dimensions but noted it holds one vehicle. Ms.
Alexopoulos noted the average trailer is about 8 feet wide and believes they could
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maneuver the trailer without any damage to the neighbors’

property.

Chairman Plizga clarified for the Board that the proposed pad next to the garage will
be paved, the seasonal drive will be crushed stone.

Mr. Taveira asked if the stone pillar shown in the photo of the Orchard Street access
point is on their property? They believe it could be a boundary marker on 1 Orchard
Street. Chairman Plizga asked if the pieces of concrete slab visible in the photos
would be removed and covered with crushed stone? Mr. Dyer said he could remove
them. Chairman Plizga thinks it will look more presentable.

Mr. Taveira asked if an additional electrical box would be run to the house. Mr. Dyer
said he would like a separate meter and would discuss that with the builder. Chairman
Plizga asked if they had any intention to bring in a utility pole? Mr. Dyer replied no.

Ms. Santos-Pina pointed out there is no annotation on the plan of what materials will
be used on the exterior and would like to know if it will match the existing home? She
would like the applicant to add notes specifying the existing materials and what is
being used to match. Mr. Dyer replied that the Town specifies that it has to look like
one unit, so the plan is to match the existing materials.

Chairman Plizga, preparing to make a motion, noted the Board will be addressing the
in-law and garage under, drawing dates December 11, 2022 with the only condition
being that the new driveway from Orchard Street be a maximum of 10 feet wide and of
crushed stone or other suitable permeable material. The only asphalt area to be
added will be at the garage entrance as shown on the drawings.

Mr. Taveira pointed out that the Town’s interactive maps of the land show abutters
have outbuildings along the property line. He asked if there will be any additional
fencing added especially on the side of the house that is being extended. Planner
Tyler said the maps showing structures are outdated and should not be used for
accuracy. Applicant has no plans to put up fencing at this time.

Motion made by Chairman Plizga, seconded by Santos-Pina to approve the in-law
apartment 13 Clark Street as presented on the drawing package by T. Design, LLC
dated 12/11/2022 subject to the condition that the new driveway from Orchard Street
be constructed of crushed stone or other permeable material, that a gate be included
at the Orchard Street entrance and that the driveway is to be used only during the non-
winter season, i.e. it is not going to be plowed. The other conditions that go with the
special permit: the proposed use will be in harmony with the general purpose and
intent of the zoning ordinance; the specific site is an appropriate location for such use;
the specific site has adequate public sewage and water facilities, or suitable soil for on
lot sewerage and water system; the proposed used, as developed will not adversely
affect the neighborhood; there will not be a nuisance or serious hazard to vehicles or
pedestrians presented or caused by the proposed use and the proposed change will
not be substantially more detrimental to the neighborhood.
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On discussion, a motion was made by Taveira, seconded by Chairman Plizga

amend the main motion and instead of reading "to not use the impervious driveway
during the winter months”, to be read, to not plow snow on the impervious driveway

Voted Yea: Plizga, Taveira
Voted Nay: Alexopoulos, Santos-Pina, Sahlu
(2-3-0) FAILED

Vote on the main motion:

Voted Yea: Santos-Pina, Plizga, Sahlu, Alexopoulos
Voted Nay: Taveira

(4-1-0) PASSES

Chairman Plizga read the following:

Any person aggrieved by a decision of the special permit granting authority concerning
this application may appeal to the Land Court Department, the Superior Court of
Norfolk County, or to the division of Norfolk District Court by bringing in action within
20 days after the decision has been filed in the office of a Town Clerk. Decisions are
filed at the Town Clerk’s office within 14 days following the vote of the planning board.

Planner Tyler will file the decision with the 14 day appeal period and the applicant will
get a copy of that and there will be 20 days for the appeal period.

Motion made by Chairman Plizga, Seconded by Alexopoulos to close the public
hearing.
Voting Yea: Alexopoulos, Plizga, Santos-Pina, Taveira, Sahlu

E. Public Hearings
1. Site Plan and Design Review - 34 Scanlon Drive
Chairman Plizga read the hearing notice into the record.

Planner Tyler received a completed application from the property owner for the
proposed transportation hub located at 34 Scanlon Drive. Abutters notices were date
stamped by the U.S. Postal Service on March 20, 2023, and mailed to abutters within
300 feet of the property. The Board received a set of civil plans that were sent to the
Department of Public Works and Fire Department for review. The Planning Board
received a letter from the applicant addressed to Chairman Plizga on April 7, 2023
requesting a continuation. Planner Tyler read it into the record.

Motion made by Alexopoulos, Seconded by Sahlu to continue the Public Hearing on
April 25 at 6:15 pm.
Voting Yea: Alexopoulos, Plizga, Santos-Pina, Taveira, Sahlu
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Chairman Plizga noted in order to continue the Hearing for that date and time

Board would need to receive the entire drawing package by the Thursday or Friday
before the meeting. Planner Tyler has been working with the applicant’s team
regarding changes they need to make which includes a letter of map amendment from
FEMA and some additional civil plan changes.

F. Old/Unfinished Business
1. Trim Way Subdivision - Performance Guarantee

Planner Tyler gave a brief overview of the Trim Way subdivision noting that the Board
cursorily agreed to adopt the subdivision of land under the Subdivision Control Law.
One of the requirements of the Subdivision Control Law is that a performance
guarantee must be established before the Board can approve plans. Mass General
Law provides the methods that are acceptable and the applicant chooses which type
they will use. There has been a lot of discussion between the applicant’s agent and
the Town’s attorney as to what qualifies as a suitable performance guarantee. The
applicant does not intend to construct the road, so there is no work actually being done
to guarantee. The last set of information received by the Town related to proposed
language in the decision referencing the performance guarantee is not yet solid
enough to protect the Town’s interest.

Planner Tyler introduced Mike Khoury, the agent for the applicant. Mr. Khoury
summarized the additional language they requested for the performance guarantee.

At Planner Tyler's suggestion, he added a new Item 12 which mirrors the language of
the statutes, saying that except where it's expressly stated otherwise in deeds, by
such owners acquiring title to lots, the rights and obligations of the owners of the lots
abutting Trim Way shall be defined as set forth in Mass General Laws including
Chapter 183, Section 58 Real Estate Abutting a Way and Mass General Laws 187,
Section 5, Installation of Public Utilities. In summation, everybody who has property
touching this way would have a right of access to it and would own it

halfway. Because the road is not going to be constructed in this case, and this effort is
in order to allow a land swap of unbuildable parcels between Ms. Stein Sharpe and her
neighbor, they wanted to clarify that there is no financial or other obligation as long as
Trim Way remains private. He added language to the first condition on page 5 of the
language that Planner Tyler drew up: the subdivision plan approved hereunder, and
the land swap to be undertaken by the applicant and the owner of 398 North Street do
not propose any construction or improvement to the roadways, the utilities, sidewalks
or all other elements there on or there of, to the extent any roadway construction, of
any degree to Trim Way, proposed now or in the future, the proponent seeking to
undertake such roadway construction shall provide security by one of the methods
described in the subdivision rules and regulations, and in accordance with Mass
General Laws Chapter 41, Section 81U. Mr. Khoury also added the language: it being
understood that the Town of note shall have no obligation or liability with regard to
improvement, maintenance, or repair of Trim Way or so long as Trim Way remains a
private way.

Mike Khoury also added language to Sections 1 & 2 conditions prior to issuance of a
Certificate of Completion, Release of Bond, Release of Covenants: the performance
guarantees are needed under Mass General Laws Chapter 41, Section 81U that if any
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work touching the roadway is proposed or any construction involving the road

whatever nature and degree, by any owner of lots adjoining Trim Way or other parties,
the applicant needs to submit complete as-built plans at time of completion.

In section 2 of Conditions Prior to Issuance of Certificate of Completion — that section

labeled Final Release of Performance — Mr. Khoury wanted to clarify the requirements
to be obtained from the Planning Board that a release of any performance guarantees
would be necessary in the event to any roadway construction of any degree or nature

is undertaken.

Ms. Stein Sharpe commented that since no construction will take place, she finds it
hard to imagine how one would construct a performance guarantee — what would it
say, what would it guarantee and how do you value it. She is hopeful that the Board
will agree to the proposed language that says if in the future, or if any actual
construction is to happen they are committed to a performance guarantee of that
construction.

Chairman Plizga does not feel comfortable with the agreement if the Town Planner
and Town Attorney haven't blessed it. He is hopeful that an agreement will be reached
by way of covenant. There was a discussion about the recording of the covenant and
decision and how future owners would be impacted by it.

Ms. Alexopoulos asked Planner Tyler if the Town Attorney has reviewed the proposed
language. She replied not specifically the covenant form but she has looked at the
recommendations and requests by the applicant to see if they comply with the

law. She continues to have concerns with the word “proponent” and that the obligation
for providing security doesn’t kick in until and unless someone wants to do work on the
road which could be anytime in the future. Noting it is hard to see that a residential
abutter on the road, or someone other than the applicant would know enough to
provide security on the proposed road.

Mr. Khoury thanked Planner Tyler for her creativity and ingenuity during this process.

Ms. Alexopoulos wanted to confirm that once this language is ironed out they will be
set to go? Planner Tyler replied yes, the Board has expressed a willingness to
approve once the performance guaranteed is ironed out.

Mr. Khoury asked Planner Tyler if she has a form for the covenant for him to
follow. She sent the covenant form to him via email during the meeting.

Chairman Plizga noted once they have the covenant and it has been reviewed by the
Town’s Attorney and Planner Tyler they will schedule a time to meet with the Board.

Chairman Plizga closed the discussion on Trim Way.
G. New Business
1. 19 Highland Avenue - commercial section facade color

Planner Tyler and Chairman Plizga met with the owner to review possible colors for
the facade on the commercial section of the building. Planner Tyler showed a
rendering of 19 Highland Avenue that was approved to the Board in July 2020 and
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explained that when the hearing took place, it was during Covid and one of th¢

meetings done via remote participation. After the Board approved the plan in concept,
the owner provided samples for the facade. Planner Tyler took the samples house to
house to each member so that they could make selections. The Board members
chose each option for each fagade, color and texture. The selections were marked
and given back to the property owner. The colors were not recorded as the samples
did not have names on them.

During the installation of the siding on the residential sections of the building, the
Board discovered that the orientation and product was not what was approved. The
samples approved were a hardie plank type product with a texture to them. Instead of
that product being installed, the color was matched by the owner and applied over a
different product.

The sample that was reviewed and approved for the commercial property was a hardy
plank with a stone-faced stippled texture. The commercial product currently installed
is that of a flat panel, scored to mimic brick. During the recent site visit, and in follow-
up email, the Planner asked the owner to provide the feasibility of installing a type of
stone veneer over the existing facade in addition to providing samples of the existing
surface painted using 4-6 different colors recommended by her. Planner Tyler showed
the Board paint samples on a piece of siding that is currently installed. The owner did
not provide a stoneface sample or information on the feasibility of such an installation.

Chairman Plizga feels they should stick with what was originally approved, which is a
stone looking veneer or material equivalent to that.

Ms. Santos-Pina discussed with the Board the possibility of stamped concrete as a
less expensive option to a full veneer.

Planner Tyler showed the Board a few samples she researched for a stone-face.
Owner, Miraj Ahmed joined the meeting.

Chairman Plizga took a poll of the Board and the consensus was in favor of stone
veneer over what is currently installed. Chairman Plizga requested the owner provide
the Board with actual vendor samples of proposed products so the Board can make a
selection. Once the Board has the samples, they can have a discussion and take a
vote.

Short Street exterior renovations

Planner Tyler gave the Board some history on the property. The Building
Commissioner provided her a single plan page, not a full set, from the property owner
asking for a review of the proposed location of the dumpster. The plan also contained
notes about refrigeration units being installed. There had been work done at the rear
of the property — trenching for a retaining wall that was not reviewed by the Board.

The Planner met with Joe Bouhaya of Keohane Company (owners) on site to review
the proposal. She was not satisfied with the proposed location of the dumpster, as
there would not be enough room for a truck to turn around without using adjacent
property. The owner(s) have no agreement with the abutter to use their property for a
turn around. The plan page provided had no detail on the cooler and there was a
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notation on the plan about adding a covered porch or roof over a door and ins

another door at the rear of the building. The Planner discussed the concerns and lack
of information with Mr. Bouhya.

The property owner asked for another meeting on site this time with Denis Keohane of
Keohane Company. Chairman Plizga accompanied. He concurred with Planner
Tyler's denial and asked for more definitive plans so the Board would have something
to look at. When the plan came in there were a series of changes from what was
discussed regarding the dumpster location. The Planner provided a copy to the
Building Commissioner who also hadn't seen the extent of what the owner was
requesting. The Building Commissioner indicated that he will not approve permits for
the work as he believes it will require a variance from the Zoning Board of

Appeals. The proposed work is right up against the lot line - no set back. The building
appears to be over 100 years old which would require Historical Commission review.

The proposed changes were initially only to look at the dumpster location which is
located along an 11-foot-wide access and easement. The plan submitted shows
additional work to be done including a new retaining wall and fence at the rear of the
property. The owner has stated that the trash removal company will back down the
access way, open the gate to the enclosure, wheel the dumpster out, pick it up and
pull forward. Planner Tyler suggests that most drivers would use the abutting property
to turn around. She suggested the owners seek an easement, but they do not believe
the abutter would be willing to do that. Planner Tyler asked the owner of an abutting
commercial property about any willingness to provide an easement to allow the
dumpsters to be located on his property. He declined as it would impede his use of his
parking area. Ms. Santos-Pina asked where the dumpster is located

currently? Planner Tyler is unsure.

Chris Pelletteri, Superintendent of Public Works was present. He was contacted a
while back by the applicant to see if they could make improvements to the

sidewalks. Mr. Pelletteri instructed them that any work would need to be ADA
compliant, and he would need to see a drawing before they got approval. Chairman
Plizga asked if they would need to raise the curbing or not? Mr. Pelletteri said yes, the
reveal is probably about 2 inches at best, to get a 6-inch reveal there is work to be
done. Chairman Plizga noted that their sketch says nothing about raising the curbing,
or materials for a ramp. Chairman Plizga feels what has been presented is an
incomplete package for the Board.

Chairman Plizga has concerns that utilities are not shown on the plan. He wonders if
the Fire Department will take issue with how close the equipment is to other buildings
in such a congested area. Planner Tyler noted that the original plan was for the
dumpster pad, so things halted after that. They would need to resubmit and at that
point it would go through a more detailed process of having it reviewed by DPW,
Engineering, Fire and Building Commissioner.

There was a discussion by the Board about the plans seeming to propose new
windows on the front of the building that appear to swing out. Planner Tyler showed a
rendering of a request to change their windows from about a year ago. Ms. Santos-
Pina explained that the proposed windows are done a lot in restaurant to open the
inside out. They are like a bifold window and that is why it shows a 3-foot clearing
when the window is open. Chairman Plizga needs window details.
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Planner Tyler and Chairman Plizga explained that most of the details on the plans are
added changes not discussed at the site visit.

Ms. Alexopoulos asked if the site had been surveyed. Planner Tyler does not believe
so, but pointed out there is a property marker at the edge of the easement/access
point.

Mr. Sahlu asked if there is enough room for the dumpster truck? Planner Tyler said
the owner says that one gets back there now. Chairman Plizga believes that there is
room because there are currently dumpsters back there for other properties.

The Board had a lengthy discussion about the dumpster, the access point, proposed
windows, drainage, sidewalk improvements and ADA compliance. The Board agrees
the applicant needs to submit a full set of plans. Chairman Plizga would like Planner
Tyler to get the Building Commissioner’s input to see if Zoning Board of Appeals
should be involved.

H. Staff Report

*Active Subdivision Review
*Active Project Review
*Upcoming Projects

Allen Street - Contractor made a visit. He has cleaned up the site and secured it. He has
been having issues with some unhoused people living in the basement. The contractor
indicated there have been difficulties with the owner regarding payment which is why the
work hasn't continued, but the property is at least secured.

647 North Main Street - the day care under construction. Planner Tyler sent out a request
to the owner asking about Mass DOT and the status of a stop light.

Board Comments

Adjournment
Notification of Upcoming Meeting Dates

4/25/23
5/9/23

5/23/23
6/13/23
6/27/23

Adjourned at 8:29pm

Motion made by Taveira, Seconded by Sahlu.
Voting Yea: Alexopoulos, Plizga, Santos-Pina, Taveira, Sahlu

10




Ad Preview

34 SCANLON DR
LEGAL NOTICE
Public Hearing

The Randolph Plonning
Board will conduct a public
hearing on Tuesday, April 11,
2023 at 6:00pm on the petition
of Scanlon Suburbaon LLC/451
High Street LLC of 800 Boyl-
ston Street, Boston MA 02116
for proposed tronsportation
hub on the parcel located ot
34 Sconlon Drive ond adjo-
cent parcels (assessor's map
5-A-45.422). This meeting is
conducted via ZOOM with
remote participation. The
link to join the meeting is on
the Town of Randolph
website. Plans and materials
may be viewed in the office
of the Town Clerk at 41 South
Main Street Randolph during
regular business hours.

AD# 8603972
PL 03/24 & 03/31/2023

Section E, ltem1.
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PLANNING DEPARTMENT

APPLICATION FOR A SPECIAL PERMIT

SITE PLAN & DESIGN REVIEW

OR

O Tier 1 Review O In-Law
Project Type O Tier 2 Review O Two-Family

& Tier 4 Site Plan/Design Review O Special Permit
Assessor Parcel ID Norfolk County Book/Page or Cert #
map-block-parcel 05-A-45.422 Registry of Deeds 17103, 192

Parcel Address

34 Scanlon Drive

Current use

Warehouse/ Church

Zoning District

BRHD Size of Parcel 5.6 +/- Acres

Parcel Attributes

¥ Wetland X Flood Plain  } Wetland Resource

Project Description

See Project Narrative

Yankee Bus Headquarters

Applicant Scanlon Suburban LLC/ 451 High Street LLC
Contact person | Art Campbell
Applicant Status XOwner O Tenant O Licensee O Buyer O Other

Address 800 Boylston St; Boston, MA 02116
Phone 908-239-4642 Email | acampbell@coreinvestmentinc.com
Surveyor CHA Consulting, Inc.

Contact person

Heklrese 141 Longwater Drive; Norwell, MA 02061
Phone 781-982-7700 Email
Page 1 of 2 Application for Special Permit or Site Plan & Design Review 12
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Engineer Samiotes Consultants, Inc

Contactperson | Staphen Garvin, PE

Address 20 A Street; Framingham, MA 01701

HHonE 508-877-6688 | Email sgarvin@samiotes.com
*If property owner is not the Applicant, authorization from the owner is required*

Property Owner

Address

Phone Email

| hereby certify, under the pains and penalties of perjury, that the information contained in this
application is true, accurate and complete to the best of my knowledge and belief. | agree to
abide by the Randolph Zoning Ordinances and complete construction of the project in

ordance with saf les and any conditions of the Planning Board.

3/ 3/23
Date
Agent/Representative Date
Page 2 of 2 Application for Special Permit or Site Plan & Design Review
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155 Seaport Boulevard
Boston, MA 02210-2600

617.832.1000 main
617.832.7000 fax

Ethan A. Severance
617-832-1261 direct
eseverance@foleyhoag.com

April 7, 2023

Via E-mail

Tony Pizga, Chair
Randolph Planning Board
Town Hall

Randolph, MA

Re: 34 Scanlon Drive Site Plan Application
Dear Chairman Pizaga:

I write this letter on behalf of Scanlon Suburban LLC/451 High Street LLC (Applicant). This
letter confirms the Applicant’s discussion earlier this week with Planning Director Michelle
Tyler, due to a number of unanticipated but required further refinements that we are making to
the proposed development plan for 34 Scanlon Drive, | hereby request a continuance of the
public hearing on this matter to Tuesday, April 25th at 6:15 pm. Thank you for your
consideration in this matter.

Sincerely,

/s/ Ethan Severance
Ethan A. Severance
Associate

ATTORNEYS AT LAW BOSTON | DENVER | NEWYORK | PARIS | WASHINGTON | FOLEYHOAG.COM

14
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To: Town of Randolph Planning Board, Planning Department, Building Department, and
Conservation Commission

From: Scanlon Development LLC and 451 High Street LLC

Re: Site Plan & Design Review, Future Yankee Line Corporate Headquarters and Transportation

Center
Date: April 20, 2023

Memorandum In Support of Application
For Site Plan & Design Review

Application for Site Plan & Design Review

The applicants, 451 High Street LLC and Scanlon Development LLC, (collectively, the
“Applicants”), submit this memorandum in support of its application (the “Application”) for Tier 3 Site
Plan & Design Review under Section 200-90 of the Town of Randolph Zoning Ordinance. The Applicants
are the owners of those certain parcels of land known as and numbered 451 High Street and 34 Scanlon
Drive, Randolph, MA (collectively, the “Properties”). The Applicants, or their successors in title, wish to
develop the Properties as the corporate maintenance and operations headquarters for A Yankee Line,
Inc. (“Yankee”), in accordance with the plans and specifications (the “Plans”) attached to this
memorandum.! Yankee operates an established and highly respected charter motorcoach company,
well known in the Greater Boston Area and throughout the Northeast.

Description of Development Plan

As shown on the attached Plans, the intended development site will be comprised of a single
building, which will be a newly constructed maintenance and repair facility of approximately 54,700
square feet with a parking areas and driveways for motorcoaches and staff vehicles at 34 Scanlon Drive.
The 451 High Street property will become a landscaped buffer area. Applicant acquired the Properties
over the last two (2) years. It is the intent of the Applicants to consolidate 34 Scanlon Drive with 451
High Street.

The Properties are abutted by the following: (i) to the north, Scanlon Drive; (ii) to the south, the
Central Rock Gym and the 451 High Street landscape buffer; (iii) to the west, High Street; and (iv) to the
east, residential lots. The Properties will be heavily landscaped and screened along the easterly
boundary to provide for a substantial buffer area from the rear lot lines of the residential lots.

Description of Proposed Operations

Day-to-day operations of the Yankee Line business will vary as a result of the number and type
of charter contracts in effect during any one period of time. The Yankee Randolph Transportation
Headquarters will be home to approximately seventy-five (75) coach busses and other vehicles. It is
anticipated that approximately fifty to sixty vehicles will be in use on a daily basis. The departure and
arrival of vehicles may be staggered based upon their charter groups and special projects.

11t should be noted at the outset that Yankee will also be occupying 20 Scanlon Drive as its corporate
headquarters. 20 Scanlon Drive is currently an office building, and while it will undergo interior renovations, it is
not required to be and is not part of this Application.

15
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The number of Yankee employees (not including motorcoach drivers accessing and leaving the
site) who support dispatch/back of house operations, mechanics, and coach bus support will range from
approximately twenty (20) to thirty (30) in total on any given day. These employees will arrive in a
staggered fashion, generally in the morning between 6-10AM, and depart from 4-8PM. The number of
motorcoach drivers accessing the site in total, typically range from approximately fifty (50) to sixty (60)
on any given day, and will arrive and depart intermittently, depending on their individual route planning
and charter contracts.

As is currently Yankee's practice in its South Boston site, the on-site activities will be carefully
monitored to avoid excess light and noise pollution. Idling and backup beeping will be kept to a
minimum, headlights will be dimmed, and use of horns will be prohibited on site. The only on-site
activities to occur outside of normal business hours will be washing, using a state-of-the-art wash bay
system inside the maintenance garage, and fueling of the motorcoaches. The vast majority of
maintenance will occur during the daytime hours but may occasionally run into the early evening. The
proposed building plan allows for six (6) maintenance bays to allow for plenty of room to bring buses
inside for all required maintenance. Yankee typically performs preventive maintenance and light repair
work while all heavy engine or transmission work is sent out to heavy repair shops, as needed. Yankee’s
business model has always dictated maintaining a contemporary model fleet that results in a lack of
heavy repair work, with much of the work being performed under warranty.

It is noteworthy that the Building Commissioner, Ronald Lum, who acts as the Town's Zoning
Enforcement Officer, under M.G.L. c. 40A, §7, made the determination early in discussions with Core’s
Development Team, that Yankee’s intended use of the site was permitted as of right (with Site Plan &
Design Review and Approval). A letter from the Building Department to that effect, dated October 17,
2023, is attached to this memorandum.

Site Current Use and History

The site is currently home to multiple businesses. Included among these businesses are
Equipment Direct Sales, New Life Apostolic Church, and Charles Transportation. The main site at 34
Scanlon Drive was previously used as an overflow parking area to accommodate large gatherings for the
neighboring event center, formerly known as The Lantana, which has closed its business. The site also
includes 451 High Street, a small parcel of vegetated land adjacent to 34 Scanlon Drive which was
previously home to a cell tower that has since been relocated. For contextual purposes 20 Scanlon Drive,
which will be occupied by Yankee as its corporate headquarters, has been home to Equipment Direct
Sales which acts primarily as an HVAC contractor providing new mechanical equipment to properties in
and around Boston.

During the pandemic, and prior to the purchase by the Applicants, The Lantana discontinued use
of 34 Scanlon Drive due to the lack of in-person event-centric activity. The site became overgrown and
dilapidated as a result of the lack of activity, and eventually became known as a dumping ground.

The Applicants have made numerous material improvements to the Properties; the most
extensive of which improvements being the partial rehabilitation of the small intermittent stream
running along 34 Scanlon Drive where the dumping occurred. The Applicant’s team worked with the
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Randolph Conservation Commission to identify resource areas and take steps toward conserving these
areas. The rehabilitation included disposal of eight (8) full length dumpsters of trash, and thousands of
square feet of removal of invasive species and replacement with native species to revitalize the
riverbank. Since the clean-up and replanting, which was designed as an initial phase in anticipation of an
eventual and more permanent phase two rehabilitation of the riverbank, the site has consistently been
maintained and secured.

Yankee Line History and Site Interest

In the late summer of 2022, Yankee approached Core Investments, an affiliate of the Applicants,
in hopes of temporarily staging a portion of its fleet at 34 Scanlon Drive while it conducted operations to
assist the MBTA during a period of repairs on the Orange Line. In large part due to the logistics savvy,
thorough planning, and transparent communications of Yankee with Town representatives, the
operation and the use and occupancy of 34 Scanlon Drive by Yankee went smoothly. Yankee worked
with the representatives of Randolph, and its agencies, early and often to avoid disruption to the
neighbors and the town as a whole. This process is in Yankee’s DNA as an operator of motorcoaches for
over 40 years.

A Yankee Line, Inc. was incorporated in 1978 with its initial corporate address being in Randolph,
at the home of the late Donald Ogden, one the founding partners. Actual operations began in 1980 with
a small fleet of three motorcoaches based in the Allston section of Boston. The second partner and
current owner of Yankee, Donald Dunham, was then a college student living in Boston while attending
the transportation management program at Northeastern University at the time of Yankee’s creation.

From there, the company grew slowly but steadily to a point where eventually more space was
needed, and in 1985 the company (then 12 motorcoaches) moved to West First Street in South Boston.
Over the years, Yankee grew and expanded at its existing West First Street location in South Boston
where it remains to this day. Yankee has developed many valued relationships over the years, with
much of the growth in its customer base coming from repeat customers and positive word-of-mouth
referrals. Yankee Line currently operates from its base in South Boston as well as from smaller satellite
locations at Groton, Massachusetts and Carlstadt, New Jersey. Yankee also conducts temporary
operations. Such temporary operations are currently found in Colorado and the Washington, D.C. area.

Yankee’s adaptive business model has not only allowed it to survive the pandemic, while many
motorcoach charter companies did not, but allowed it to thrive and grow into a larger operation. On top
of its ability to accommodate more traditional experiences such as middle school field trips and leaf
peeping tours, it has become a leader in the field and has worked with Harvard Business School, the
Boston Marathon, the MBTA, the Boston Red Sox, Bruins, and Celtics, along with other prestigious and
high-profile clientele. The acclaim around Yankee’s handling of the “Orange Line Shut Down” and its
other success related increase in demand has caused the group to expand beyond its existing corporate
transportation headquarters in South Boston.

Today, 45 years after incorporating in Randolph, Yankee Line finds itself in need of more space
and a new corporate home in a location that is close to Boston, close to the highway system and in
familiar territory. Fitting these needs into a brand-new highly functional, efficient, and aesthetically
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pleasing corporate transportation headquarters facility in Randolph is an opportunity for Yankee Line to
make a huge step forward in corporate maturity laying a new foundation for many more decades of
successful passenger transportation operations, while at the same time going back to its roots in
Randolph.

Yankee also prides itself as being a valued corporate citizen in the Greater Boston Area and
beyond. Yankee participates regularly in and sponsors local and regional events, and local and regional
programs to give back to the community. Examples of this include Bus transportation for the South
Boston Special Kids for summer camp and day trips, sponsoring of South Boston Youth Soccer Team,
shuttle transportation for South Boston Christmas House Tour for South Boston Catholic Charities
LaBoure Center, and annual transportation for Achilles Wounded Ear Veterans coming from Walter Reed
Hospital to the Boston and New York Marathons for participation in the wheelchair race. Yankee
continues to look forward to being a proud and contributing corporate citizen of the Town of Randolph
and the Greater Boston Area.

Yankee Line in Randolph

The proposed Yankee corporate headquarters facility in Randolph will include of a
contemporary office building containing administrative and operations programs and a maintenance
and bus wash facility. Located along Scanlon Drive, the office building will establish visual and brand
presence for Yankee and contribute to the streetscape with its high quality of architectural design.?
Main entrance of the building is facing Scanlon Drive and is clearly defined with a canopy. Material
palette of the office building consists of terracotta panel rainscreen, wood plank rainscreen,
architectural grade metal panel and curtainwall. The main facade of the building presents a dynamic and
aesthetically sophisticated character towards Scanlon Drive, composed of three (3) overlapping
program-based volumes, distinguished from each other by use of various finish materials.

Applicant will conduct maintenance and bus washing in the facility located right behind the
office building. The center-of-the-site placement of this automotive maintenance program volume is
intended to minimize the visual and sound impact on adjacent streets and neighboring properties.
Architectural design of this modern maintenance facility is envisioned as an integral part of the above-
described office building volume. The material palette of maintenance and bus washing facility will
consist of tilt-up concrete panels and architectural grade metal panels.

The office building is three (3) stories high (45’-0”). The single story (31’-0”) bus maintenance
building volume is a good match to the scale and size of existing surrounding buildings which include:
Equipment Direct Sales, Inc. (2 stories), the building which formerly operated as The Lantana (1 story),
Lombardo’s (1.5 Stories) and the Comfort Inn (4 stories). The proposed building will follow existing
patterns in terms of its relationship to the street, open space, and other buildings. There are continuous
sidewalks along Scanlon Drive and High Street encouraging pedestrian traffic. Furthermore, thoughtfully

2 While the office building (to be located at 20 Scanlon Drive) is not part of the Site Plan Review, this information is
being added for illustration of compatibility of design.
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allocated landscape, lighting, and site design elements will contribute to the quality of surrounding
streetscape and integrate the project into its larger neighborhood context.

A site visit was conducted by Barry Hosmer (Landscape Architect) on March 20, 2023, for the
purposes of understanding and identifying existing site conditions as well as the characterization of
plant communities found on site and adjacent to the site. This understanding helped to inform species
decisions used in the landscape design for this project.

Along the easterly and southerly property boundaries there are riparian woodlands, bisected by
a stream. The trees appear to be naturally occurring and the dense matrix of trees is indicative of
successful reproduction. Species encountered include: red maple, birch, cherry, ash, poplar, oak, and
along the southerly boundary, a clump of black willow. In the southwest corner of the site the tree
species change somewhat to include white pine, oak, ash, and red maple. This corner of the lot is
exhibiting a more upland species composition more consistent with the native forest west of High
Street.

As part of the design process, the Applicants intends to mimic some of the tree genus and
species to allow the proposed landscape to visually reflect some of the attributes of the surrounding
landscape. It is equally important to note that the genus and species choices will need to be able to
withstand the temperature conditions of the United States Department of Agriculture Hardiness Zone
6b. The Applicants have also taken into consideration the plantings needing to be urban, drought
tolerant, and the appropriate plant for the space, so that planting do not outgrow their location too
quickly, require excessive care, and so that they are not invasive to Massachusetts. Many of the
plantings are native to Massachusetts and are often cultivars of native species, which have been
selected for various growth characteristics appropriate for the site. Cultivars include oak, red maple and
cherry for tree species. Shrubs include juniper, chokeberry, bush honeysuckle, and arrowwood.
Perennials are butterfly bush, purple coneflower and Catmint. These plant selections were chosen for
their aesthetic qualities, while some also contribute food for birds and resources for pollinators.

Conclusion

Yankee and its development team in partnership with the development staff at Core
Investments Development LLC (an affiliate of the Applicants), and TGAS/Samiotes Architects and the
engineering staff of Vertex have worked tirelessly with the Town Planning, Building, Conservation,
Administration, and other departments in Randolph to develop a plan and design which would be fully
consistent with Randolph Zoning Ordinance Section 200-94 criteria. As outlined above, our team of
architects has considered and addressed each of the criteria under Section 200-94 and designed the
plan for execution of Yankee’s development and construction in full sympathy and compliance with that
criterion.

On behalf of the Applicants, A Yankee Line Inc. and Core Investments Development LLC, we
thank the Board and the Town of Randolph for their assistance and guidance in the Site Plan Review &
Design Approval process and ask that the Board act favorably upon the application and grant Site Plan &
Design Approval.

The Applicants look forward to our hearing before the Board on April 25, 2023.

5
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Respectfully Submitted on Behalf of Applicant
and the Core Development team,

Gary P. Lilienthal, General Counsel
For the Applicant
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YANKEE BUS HEADQUARTERS
CIVIL NARRATIVE

Site Utilities:

The proposed site has access to all utility services currently and shall be serviced by underground utilities to the
greatest feasible extent. Included with this application is the utility plan (C-401) that depicts the proposed utilities
for the project. Electric, telephone, cable television, and gas are proposed to be routed underground and will
connect/ be serviced in Scanlon Drive. The building will be serviced by a 2” domestic water and 8” fire protection
line that will connect off of the existing water line within Scanlon. Sanitary sewer for the proposed building will exit
from the north face of the building and tie into the existing 8” sanitary sewer main located within Scanlon. Two

(2) 2,000-gallon oil & sand interceptors are proposed to capture oil from the vehicle bays within the building. That
waste will route around the east side of the building and tie into the existing sewer main.

Solid waste disposal will be managed through the use of proposed dumpsters located at the back of the building
(south side of the building) and screened through the use of a dumpster enclosure.

Surface Water Drainage:

The proposed construction of the Yankee Bus Headquarters facility will result in a decrease in impervious area. The
proposed stormwater management system has been designed to mitigate and improve stormwater quality. Per
the Town of Randolph by-laws infiltration and recharge is also provided via underground infiltration recharge
systems and a rain garden.

The proposed stormwater management system will capture the surface stormwater runoff from the paved
surfaces via catch basins and routes it through water quality units prior to infiltrating. Stormwater overflow will tie
into the existing culverts that outlet to the surrounding wetlands. The building’s roof runoff is routed to a rain
garden, stormwater that doesn’t infiltrate, overflows to the surrounding wetlands.

The proposed stormwater management system meets the Department of Environmental Protection implemented
Stormwater Management Standards and Randolph bylaws. The stormwater calculations and standards met are
described in the included Stormwater Management Report (under separate cover).

Soil Erosion and Sediment Control Plan:

The objectives of the Soil Erosion and Sediment Control Plan are to control erosion at its source during
construction activities, by applying temporary control structures, minimizing the runoff from areas of disturbance,
and de-concentrating and distributing stormwater runoff through natural vegetation before discharging to critical
zones such as streams or wetlands. Soil erosion control does not begin with the perimeter sediment trap. It begins
at the source of the sediment the disturbed land areas, and extends down to the control structure.

The Soil Erosion and Sediment Control Plan will be enacted in order to protect the resource areas during
construction. The erosion control devices will remain in place until all exposed areas have been stabilized with
vegetation or impervious surfaces.

The objective of the Soil Erosion & Sediment Control Plan that will be enacted on site is to control the vulnerability
of the soil to the erosion process or the capability of moving water to detach soil particles during the construction
phase(s).

A. The Contractor shall submit a copy of the SWPPP and accompanying erosion and sediment control plan
prior to commencing work.
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The Contractor shall implement all soil erosion and sediment control devices prior to excavation within the

site.

The following erosion control principles shall apply to the land grading and construction phases:

Stripping of vegetation, grading, or other soil disturbance shall be done in a manner which will
minimize soil erosion.

Whenever feasible, natural vegetation shall be retained and protected.

Extent of area which is exposed and free of vegetation and duration of its exposure shall be kept
within practical limits.

Temporary seeding, mulching, or other suitable stabilization measures shall be used to protect
exposed critical areas during prolonged construction or other land disturbance.

Sediment shall be retained on-site.

Erosion control devices shall be installed as early as possible in the construction sequence prior to the
start of grubbing and earthwork operations and excavation work.

Erosion Control Devices:

1. Straw Wattles

Straw Wattles shall be manufactured from rice straw and be wrapped in a tubular plastic netting. The netting shall
have a strand thickness of 0.03 inch, and a knot thickness of 0.055 and a weight of 0.35 ounce per foot (each +/-
10%) and shall be made from 85% high density polyethylene, 14% ethyl vinyl acetate and 1% color for UV
inhibition. Straw Wattles shall be 12 inches in diameter (+/- one inch), twenty-five feet long (+/- 0.5 feet) and

weigh approximately 35 pounds (+/- 10%).

Wattles shall be installed along the edge of resource areas adjacent to the proposed work. Wattles shall also be

placed around the toe of stockpiles and at locations where grading is performed.

Installation and Maintenance

Wattles shall be installed as indicated on the drawing, prior to the start of grubbing and earthwork
operations.

Wattles shall be new and shall be secured in place as shown on the plans.

Wattles shall be placed in a row with ends tightly abutting the adjacent wattles. Each wattles shall be
securely anchored in place by 2 stakes or re-bars driven through the wattles. The first stake in each
wattle shall be angled toward the previously laid wattles to force the wattles together

Sedimentation shall be removed from wattles barrier when sediment has accumulated to greater
than 6 inches deep. Sediment deposits shall be disposed of in accordance with the SWPPP.

Wattles barrier(s) shall be inspected periodically and deteriorated wattles replaced until such time as
construction is completed and exposed slopes have been stabilized.

Wattles barrier shall remain in place until exposed soils have been stabilized with a vegetative cover.

Wattles shall not be removed until approval is given by the planning board.

2. Siltation Fence
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Geotextile Fabric shall consist of long-chain synthetic polymers, composed of at least 85% by weight polylefins,
polyesters, or polymides. They shall be formed into a network such that the filaments or yarns retain dimensional
stability relative to each other, including selvedes. The geotextile fabric shall have the following properties:

Property(ASTM Test Method) Unit Typical Values
Grab Strength (D-4632-86) Ibs 100

Grab Elongation (D-4632-86) % 30(Max)
Trapezoid Tear Strength (D-4533-85) Ibs 65

Mullen Burst Strength (D-3786-80a) psi 280

Coeff. of Permeability (D-4491-85) cm/sec 0.01

Water Flow Rate (D-4491-85) gal/min/(ft)(ft) 35
Ultraviolet Stability (D-4355-84 ) % 90

Support fence posts shall be at least 48 inches high and strong enough to support applied loads. The Contractor
shall have the option of using wood or metal posts. Wood posts shall consist of 1 4” square, kiln dried, hardwood
posts. Steel posts of U, T, L, or C shape weighing 1.3 pounds per linear foot may be substituted for wood. Filter
fabric shall be attached to wood posts with staples and with 13 gage minimum, galvanized steel wire for steel post
application.

Installation and Maintenance

a. Silt Fence shall be installed as indicated on the drawing, prior to the start of grubbing and earthwork
operations.

b. The location of silt fence shall be reviewed and approved by the planning board.
c. Accumulation of siltation behind the fence shall be removed once the total depth of silt reaches 6”.

Silt fence shall remain in place until directed to be removed by the planning board.
Areas disturbed after removal shall be regraded and seeded.
3. Catch Basin Filters

The filters will be manufactured to fit the opening of the catch basins, and area drains. The filters will have the
following features:

e Two dump straps attached at the bottom to facilitate the emptying of the filters.

e The filters will also have lifting loops as an integral part of the system to be used to lift the filters from
the basin.

e The filters will have a restraint cord approximately halfway up the sack to keep the sides away from
the catch basin walls; this yellow cord shall also be a visual means of indicating when the sack should
be emptied.

e  Filters shall be removed once paving is completed but not prior to installation of oil hoods. Filters in
landscaped areas (or subject to runoff from landscaped areas) shall remain until vegetation is
established.

Installation and Maintenance
a. Silt sacks or approved equal shall be installed where shown on the plans.

b. Silt sacks or approved equal shall be installed in all new drain lets as soon as the structure is installed.

c. Once the strap is covered the filter shall be emptied, cleaned and reinstalled.
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4. Construction Entrance

The construction entrance shall consist of filter fabric, a layer of clean, crushed stone, ranging from 1-1/2” to 2-
1/2” in size, and a top dressing of clean 2” crushed stone. Geotextile Fabric shall consist of long-chain synthetic
polymers, composed of at least 85% by weight polylefins, polyesters, or polymides. They shall be formed into a
network such that the filaments or yarns retain dimensional stability relative to each other, including

selvedes. The geotextile fabric shall have the following properties:

Property (ASTM Test Method) Unit Typical Values
Grab Strength (D-4632-86) Ibs 100

Grab Elongation (D-4632-86) % 30 (Max)
Trapezoid Tear Strength (D-4533-85) Ibs 65
Mullen Burst Strength (D-3786-80a) psi 280
Coeff. of Permeability (D-4491-85) cm/sec 0.01
Water Flow Rate (D-4491-85) gal/min/(ft)(ft) 35
Ultraviolet Stability (D-4355-84 ) % 90

5. Dust Control

Water will be applied by sprinkler or water truck as necessary during grading operations in order to minimize
sediment transport and maintain acceptable air quality conditions. Repetitive treatments will be done as needed
until the grades are paved or seeded.

6. Temporary seed cover

Grass seed for temporary seed cover shall be the previous year's crop. Not more than 0.1% by weight shall be
weed seed and not more than 1.75% by weight shall be crop seed. Seed shall be delivered to the site in sealed
containers, labeled with name of seed grower and seed formula, in form stated below. Seed shall be dry and free
of mold. Seed shall meet the following requirements:

Species % by Weight Minimum % in Minimum %
Name Mixture Germination Purity
Chewing Fescue 25 85 97
(Festuca Rubra Comutata)
Alta Fescue (Festuca 30 85 97
Arundinacea)
Annual Rye Grass (Lolium 20 90 98
Multiflorum)
Red Top 15 90 92
(Agrostis Alba)
White Clover (Trifolium 10 90 98
Repens)

Installation
a. Atthe Contractor's option, seed may be spread by the hydro-seeding method, utilizing power
equipment commonly used for that purpose. Seed and mulch shall be mixed and applied to achieve
application quantities specified herein for the conventional seeding method, with mulch applied at
the rate of 2700 |b. dry weight of mulch per acre. A mulching machine, acceptable to the Civil
Engineer, shall be equipped to eject the thoroughly wet mulch material at a uniform rate to provide
the mulch coverage specified.
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b. If the results of hydro-seeding are unsatisfactory, the mixture and/or application rates and methods
shall be modified to achieve the desired results.

c. After the grass has appeared, all areas and parts of areas which fail to show a uniform stand of grass,
for any reason whatsoever, shall be re-seeded repeatedly if necessary, until all areas are covered with
a satisfactory growth of grass.

d. If seeding cannot be established due to weather conditions, jute mesh shall be placed on the surface
to reduce soil erosion.

7. Jute Mesh

Jute mesh shall be a uniform, open, plain weave cloth of undyed and unbleached single jute yarn. The yarn shall be
of a loosely twisted construction and it shall not vary in thickness more than one-half its normal diameter. Jute
mesh shall be furnished in rolled strips and shall meet the following requirements:

e  Width - 48 inches, plus or minus one inch

e 78 warp - ends per width of cloth (minimum)
e 41 weft - ends per yard (minimum)
e Weight shall average 1.22 pounds per linear yard with a tolerance of plus or minus 5%.

e Mesh shall be secure using U-shaped staples.
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ZONING MATRIX 34 SCANLON DRIVE, 451 HIGH STREET

AND ACCOMPANYING PARCELS

The zoning matrix below is for a parcel assemblage as set forth on an Approval Not Required
Subdivision Plan prepared by CHA Companies for Core Investments Development LLC entitled
“Project Location 451 High Street & 34 Scanlon Drive Randolph, MA 02368”. The parcels
included are:

e 34 Scanlon Drive (Assessor’s Parcel 5-A-45.422)

e Scanlon Drive Parcel 6 (Assessor’s Parcel 5-A-6.A)

e Scanlon Drive Parcel 6.2 (Assessor’s Parcel 5-A-6.02)
e Scanlon Drive Parcel 6.4 (Assessor’s Parcel 5-A-6.04)
e 451 High Street (Assessor’s Parcel 5-A-7.404)

e High Street Parcel 7.1 (Assessor’s Parcel 5-A-7.01)

e High Street Parcel 1 (Assessor’s Parcel 5-A-1.2)

e High Street parcel 2 (Assessor’s Parcel 5-A-2.389)

Standard Minimum/Maximum Actual/Proposed
(Blue Hill River Highway

District)
Minimum Lot Area 20,000 sq. ft. 245,308 sq. ft.
Maximum Building Lot 60% 10.78%
Coverage (A)
Maximum Impervious Lot | 30% 57.70%
Coverage (B)
Minimum Green Area Open | 10% 31.52%
Space
Maximum Lot Coverage 90% 60.48%
(A+B)
Maximum Floor Area Ratio | n/a n/a
Maximum Building Height | 4 stories/50 feet 45 feet
Minimum Frontage 130 feet 415.55 feet
Minimum Depth 100 feet 478.50 feet

FH11327441.1 26
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District/Use

Minimum Width 100 feet 428 feet
Setback from Street 15 feet 31 feet

Setback from Front Yard 15 feet 31 feet

Setback from Side Yard 10 feet 64 and 217 feet
Setback from Rear Yard 15 feet 108 feet

Buffer Strip to Street 5 feet 15 feet

Buffer Strip to Residential 10 feet 15 feet
District/Use

Buffer Strip to Commercial | 2.5 feet 15 feet

FH11327441.1
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VERTEX

March 14, 2023

Ms. Michelle Tyler
Director of Planning
Town of Randolph
41 South Main Street
Randolph, MA 02368

Re: 34 Scanlon Drive and 451 High Street Consolidation

Dear Ms. Tyler,

On behalf of our client, Core Investments Development, LLC (Core), the VERTEX Companies (VERTEX)
is pleased to submit the attached draft Approval Not Required (ANR) plan for the parcels located at
34 Scanlon Drive and 451 High Street.

The plan depicts the consolidation of the several parcels associated with 34 Scanlon Drive and the
451 High Street parcel and is submitted to show the future intent to combine these parcels at
Core’s closing.

We appreciate your consideration. Please feel free to contact me with any questions.

Sincerely,
THE VERTEX COMPANIES, INC

Andrew B. Street, PE
Senior Project Manager

THE VERTEX COMPANIES, LLC.
400 LIBBEY PARKWAY

WEYMOUTH, MA 02189 781.952.6000 | VERTEXENG.COM
29
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Hunt River - Randolph, Massachusetts

RANDOLPH FLOODPLAIN ANALYSIS

RANDOLPH, MA

JUNE 13, 2022

PREPARED FOR:

Mr. Art Campbell

Core Investments Development, LLC
800 Boylston Street, 30% Floor
Boston, MA 02199

PREPARED BY:

The Vertex Companies, Inc.
400 Libbey Parkway
Weymouth, MA 02189
PHONE 781.952.6000

CORE INVESTMENTS PROJECT ID: 20066-00CDEV
VERTEX PROJECT NO: 78000
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June 13, 2022

Mr. Art Campbell

Core Investments Development, LLC
800 Boylston Street, 30™" Floor
Boston, MA 02199

Re: Randolph Project Floodplain Analysis Report
VERTEX Project 78000

Mr. Campbell:

The Vertex Companies, Inc. (VERTEX) is pleased to submit this Floodplain Analysis report for the
potential development on the Randolph, Massachusetts properties (the Site). The report
presents an analysis of the unstudied floodplain along Hunt River which bisects the development
area.

This report steps through the process of our analysis, our determinations, and recommended
considerations.

Please do not hesitate to contact us at your convenience should you have any questions or
comments regarding this analysis.

Sincerely,

The Vertex Companies, Inc.

Omeed Mollaian
Vice President — Civil Engineering

THE VERTEX COMPANIES, INC.
400 LIBBEY PARKWAY
WEYMOUTH, MA 02189 781.952.6000 | VERTEXENG.COM
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STUDY AREA DESCRIPTION

The Vertex Companies, Inc. (VERTEX) was retained by Core Investments Development, LLC (Core)
to conduct a floodplain analysis of development area located at: 34 Scanlon Drive, 43 Scanlon
Drive, 489 High Street, 486-490 High Street, 451 High Street, 493 High Street, 6 Billings Street,

and 20 Scanlon Drive in Randolph, Massachusetts. The location of the project limits and

separation of sites is shown below.
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VERTEX

The project site consists of 16 parcels totaling approximately 17.8 acres, improved with several

commercial buildings and paved parking lots occupying most of the land.

The purpose of this report is to present the findings of a hydraulic analysis of the Hunt River

channel and associated culvert relative to floodplain mapping of the project area.

EFFECTIVE FLOODPLAIN

The effective floodplain for the project area is shown of FEMA FIRM map 25021C0204E below

dated July 17, 2012. There is a section of floodplain adjacent to a portion of the southern project

area as shown below. The shaded area below is noted as Zone A:
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HYDROLOGY

Stormwater flows in the area generally flow from the south to north and are fed by a hydrologic
basin as shown on the map below in the yellow shaded region. Stormwater in this area is

conveyed down to the Hunt River which flows north across the development area. The tributary

basin is relatively small covering 0.52 sq miles with a mean elevation of 187 feet.

When flows from this basin cross the project area, they have the following return totals:

5 Year 41.6 CFS
10 Year 55.2 CFS
25 Year 75.1 CFS
100 Year 109 CFS

Floodplain analysis and Flood Insurance Rate Maps (FIRM) focus predominately on the 100-year

storm event. The associated 109 CFS flow rate was used for our analysis.
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VERTEX

HYDRAULICS

The Hunt River travels across the site via an
open channel along the east side of the 34
Scanlon Dr parcel, transitioning into an
existing box culvert at south side of Scanlon Dr.
Survey for the site was used to construct a
topographic model of the channel and
surrounding area. Using this data, a hydraulic
study was conducted to determine the water
surface elevation (WSEL) and floodplain
boundary surrounding Hunt River for the 100-
year storm interval. At Scanlon Dr the channel
flows into a 6x5 foot box culvert (W x H) which
conveys flow across the 6 Billings St and 493 High St parcels. A separate analysis was performed
to evaluate the culvert capacity for this section. The image below shows the cross sections and

flow path that were used.

FINDINGS

A full-sized set of diagrams and cross sections from our analysis can be found at the end of the
report. Based on our analysis, the surveyed channel has capacity to hold a majority of the 100-
year storm event. As shown in the image below, based on the available information, a small

portion of the 20 Scanlon Dr parcel would be within the floodplain where low lying areas allow

some inundation, but a majority is held within the wooded channel area. The approximate base
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VERTEX

flood elevation for these sections is 139.1 feet and shown in more detail in the cross sections

found in the appendix.

The box culvert that conveys flow north past Scanlon
Dr was modeled as well. There is a discrepancy
between the design drawings for the culvert showing
an invert at 132.9 feet and the survey showing the
channel bottom at 136.9 feet. It is possible that survey
data is mapping the water surface versus bottom of
channel, or sediment buildup has occurred over the
years. We have modeled the condition conservatively
based on this inconsistency but may be able to reduce
the BFE with additional information. There are catch
basins across the paved areas that convey surface
flows into the box culvert, and this total flow condition

was considered. Based on the culvert size, slope, and 100-year storm event flow rates, the culvert

flow will be within the design capacity.




Section E, ltem1.

VERTEX

CONSIDERATIONS AND RECOMMENDATIONS

1. The entrance to the culvert should be inspected prior to any development activities. This
area needs to be a clear opening and free of any debris. Any buildup of silt/debris would

reduce the capacity of the culvert and could raise the BFE.

2. A conditional analysis of the culvert entrance / exit should be conducted to evaluate the
condition of the wingwalls, apron and headwall. Particular attention should be taken to

any scouring effects behind the wingwalls or under the concrete apron.

3. Based on potential development activities the existing culvert location may conflict with
building foundations and require location. The cost of this should be factored into

development considerations.

4. Should the existing culvert remain and continue to be used, a CCTV camera should run

the full length of the culvert, if not done already, to evaluate the integrity and condition.

5. Generally, if a mortgage is taken out on a parcel with floodplain touching it, it triggers
potential flood insurance for any built structures. Based on our evaluation, a FEMA Letter
of Map Amendment (LOMA) could be filed to remove this requirement as long as the

footprint of the building remains out of the floodplain.

6. The discrepancy between design drawings and survey should not impact our

determinations and floodplain mapping. Investigating this further could reduce the BFE

that has been calculated.
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APPENDIX

Parcel Map
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National Flood Hazard Layer FIRMette

71°4'13"W 42°12'18"N

Legend
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SPECIAL FLOOD
HAZARD AREAS Regulatory Floodway

L e e e —— . 715336 W 421151
Feet 1:6,000

0

250

500

1,000

1,500

2,000
Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020

SEE FIS REPORT FOR DETAILED LEGEND AND INO uT

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, A0, AH, VE, AR

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

\\w Future Conditions 1% Annual
Chance Flood Hazard Zone x

Area with Reduced Flood Risk due to

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD Area with Flood Risk due to Levee zone D

NO SCREEN Area of Minimal Flood Hazard Zone x

[/ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard Zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
—17.5 Water Surface Elevation
s — — — Coastal Transect
Base Flood Elevation Line (BFE)
= Limit of Study
Jurisdiction Boundary

----- — Coastal Transect Baseline
OTHER |- ——— Profile Baseline
FEATURES Hydrographic Feature
Digital Data Available
No Digital Data Available
MAP PANELS Unmapped

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 6/9/2022 at 7:17 PM and does not

reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels
legend, scale bar, map creation date, community ide|

FIRM panel number, and FIRM effective date. Map i 45
unmapped and unmodernized areas cannot be used
regulatory purposes.
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StreamStats Report

Region ID:
Workspace ID:

MA
MA20220607164531827000

Clicked Point (Latitude, Longitude): 42.20257,-71.06521

Time: 2022-06-07 10:45:52 -0600

¥ Basin Characteristics

Parameter
Code

DRNAREA

ELEV

LCO6STOR

Parameter Description

Area that drains to a point on a stream

Mean Basin Elevation

Percentage of water bodies and wetlands determined
from the NLCD 2006

Section E, ltem1.

Collapse All

Value Unit

0.52 square
miles

187 feet

3.9 percent




¥ Peak-Flow Statistics

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter

Code Parameter Name
DRNAREA Drainage Area

ELEV Mean Basin Elevation
LCO6STOR Percent Storage from

NLCD2006

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

0.52

187

3.9

Value Units

square
miles

feet

percent

Min
Limit

0.16

80.6

Section E, ltem1.

Max
Limit

512

1948

32.3

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard
Error of Prediction, SE: Standard Error (other -- see report)

Statistic

50-percent AEP flood
20-percent AEP flood
10-percent AEP flood
4-percent AEP flood
2-percent AEP flood
1-percent AEP flood
0.5-percent AEP flood

0.2-percent AEP flood

Peak-Flow Statistics Citations

Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance
probabilities for streams in Massachusetts: U.S. Geological Survey Scientific

Value
24.7
41.6
55.2

75.1

109
129

157

Unit

ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s

ft*3/s

Pl

12.5
20.7
26.8
35.1
41.5
47.8
54.8

63.6

Plu
48.9
83.7
114
161
202
249
304
388

ASEp
42.3
43.4
44.7
47.1
49.4
51.8
54.1

57.6

Investigations Report 2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality

standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

48




USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS)| Section E, ltem1.

software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.9.0
StreamStats Services Version: 1.2.22
NSS Services Version: 2.2.0
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Created with GeoHECRAS v3.1.0.1274
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Created with GeoHECRAS v3.1.0.1274
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Created with GeoHECRAS v3.1.0.1274
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Created with GeoHECRAS v3.1.0.1274
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HEC-RAS Plan: Default Scenario River: Hunt River Reach: Randolph  Profile: 10

Section E, ltem1.

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Randolph 10 10 109.00 138.00 139.47 139.58 0.003248 2.55 42.67 44.84 0.46
Randolph 5 10 109.00 137.00 139.22 139.27 0.001189 1.80 60.41 50.26 0.29
Randolph 8 10 109.00 136.96 139.17 139.19 0.000349 1.06 102.41 75.12 0.16
Randolph 7 10 109.00 136.00 139.16 139.17 0.000071 0.50 217.25 148.94 0.07
Randolph 6 10 109.00 136.00 139.11 139.14 0.000432 142 76.67 42.35 0.19
Randolph 5 10 109.00 136.00 139.06 139.09 0.000446 1.48 73.63 39.09 0.19
Randolph 4 10 109.00 136.90 138.98 138.05 139.06 0.001458 2.19 49.66 35.73 0.33
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Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 6/9/2022
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170 Ground
[ ]
| Bank Sta
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150
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Station (ft)
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Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 6/9/2022
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180
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Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 6/9/2022
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Elevation (ft)

HEC-RAS Model

Plan: Default Scenario 6/9/2022
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Elevation (ft)

.045

HEC-RAS Model

Plan: Default Scenario 6/9/2022
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Elevation (ft)

.045

HEC-RAS Model

Plan: Default Scenario 6/9/2022
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Elevation (ft)
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HEC-RAS Model

Plan: Default Scenario 6/9/2022
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HY-8 Culvert Analysis Report

Crossing Discharge Data
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow
Minimum Flow: 109 cfs
Design Flow: 109 cfs
Maximum Flow: 109 cfs

Section E, Item1.
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Table 1 - Summary of Culvert Flows at Crossing: Crossing 1

Section E, Item1.

Headwater Elevation | Total Discharge (cfs) | Culvert 1 Discharge | Roadway Discharge Iterations
(ft) (cfs) (cfs)
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
136.47 109.00 109.00 0.00 1
142.00 308.89 308.89 0.00 Overtopping
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Rating Curve Plot for Crossing: Crossing 1

Total Rating Curve

Crossing: Crossing |

142 1

J

—

o

—u
]

140+

1394

138

Headwater Elevation (ft

137 1

100 150 200 250 300
Total Discharge (cfs)
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Table 2 - Culvert Summary Table: Culvert 1

Section E, Item1.

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863
109.00 109.00 136.47 3.392 3.571 2-M2c 2.778 2.172 2.172 0.762 8.363 2.863

68




Straight Culvert
Inlet Elevation (invert): 132.90 ft, Outlet Elevation (invert): 131.50 ft
Culvert Length: 700.00 ft, Culvert Slope: 0.0020

Section E, Item1.
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Culvert Performance Curve Plot: Culvert 1

Performance Curve
Cubvert: Cubvert 1

Inlet Control Elev Qutlet Control Elev

142 1

—y

=

—a
1

140+

139+

138 1

Headwater Elevation (ft)

100 150 200 250 300
Total Discharge (cfs)
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - Crossing 1, Design Discharge - 109.0 cfs

Culvert - Culvert 1, Culvert Discharge - 109.0 cfs

Section E, Item1.

142 1

140+

= 138 -

136 -

Elevation

134+

1324

200

Site Data - Culvert 1

0 200 400 600
Station (ft)

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 132.90 ft

Outlet Station: 700.00 ft

Outlet Elevation: 131.50 ft

Number of Barrels: 1

Culvert Data Summary - Culvert 1

Barrel Shape: Concrete Box
Barrel Span: 6.00 ft

Barrel Rise: 5.00 ft

Barrel Material: Concrete
Embedment: 0.00 in

Barrel Manning's n: 0.0130

Culvert Type: Straight
Inlet Configuration: 1.5:1 Bevel (90°) Headwall

Inlet Depression: None
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Table 3 - Downstream Channel Rating Curve (Crossing: Crossing 1)

Section E, Item1.

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
109.00 132.26 0.76 2.86 0.24 0.58
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Tailwater Channel Data - Crossing 1
Tailwater Channel Option: Rectangular Channel
Bottom Width: 50.00 ft
Channel Slope: 0.0050
Channel Manning's n: 0.0300
Channel Invert Elevation: 131.50 ft

Roadway Data for Crossing: Crossing 1
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 1.00 ft
Crest Elevation: 142.00 ft
Roadway Surface: Paved
Roadway Top Width: 50.00 ft
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HEC-RAS HEC-RAS 5.0.7 March 2019
U.S. Army Corps of Engineers
Hydrologic Engineering Center

609 Second Street
Davis, California

X X XXXXXX XXXX  XXXX XX XXXX

X XX X X XX XX X

X XX X XX X XX

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X XX X XX X X X

X XX XX XX X X X

X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: HEC-RAS Model

Project File : Randolph Floodplain Analysis.prj
Run Date and Time: 6/9/2022 3:10:55 PM

Project in English units

Project Description:

CRS Info=<SpatialReference> <CoordinateSystem WKT="PROJCS[&quot;WGS 84 / World
Mercator&quot;,GEOGCS[&quot;WGS

84&quot;, DATUM[&quot;WGS_1984&quot;, SPHEROID[&quot; WGS
84&quot;,6378137,298.257223563,AUTHORITY[&quot;EPSG&quot;,&quot;7030&quot; ]|, AUT
HORITY[&quot;EPSG&quot;,&quot;6326&quot;]],PRIMEM[&quot;Greenwich&quot;,0,AUTHOR
ITY[&quot;EPSG&quot;,&quot;8901&quot;]],UNIT[&quot;degree&quot;,0.01745329251994
33,AUTHORITY[&quot;EPSG&quot;,&quot;9122&quot; ][, AUTHORITY[&quot;EPSG&quot;,&quo
t;4326&quot;]],PROJECTION[&quot;Mercator_1SP&quot;],PARAMETER[&quot;central_meri
dian&quot;,0], PARAMETER[&quot;scale_factor&quot;,1],PARAMETER[&quot;false_eastin
g&quot;,0],PARAMETER[&quot;false_northing&quot;,0],UNIT[&quot;International
Foot&quot;,0.3048],AXIS[&quot;Easting&quot;, EAST],AXIS[&quot;Northing&quot;, NORT

H]]" AcadCode="" /> <Registration OffsetX="0" OffsetY="0" OffsetZ="0"

ScaleX="1" ScaleY="1" ScaleZ="1" /></SpatialReference>

PLAN DATA

Plan Title: Default Scenario
Plan File : Z:\Shared\Projects\78000-78999\78000-78099\78000.Randolph - Site Development -
MA\O05-Engineering\Vertex Models\Floodplain Analysis\Randolph Floodplain Analysis.p01

Geometry Title: Default Geometry
Geometry File : Z:\Shared\Projects\78000-78999\78000-78099\78000.Randolph - Site Development -
MA\O05-Engineering\Vertex Models\Floodplain Analysis\Randolph Floodplain Analysis.g01

Flow Title : Default Steady Flow
Flow File :Z:\Shared\Projects\78000-78999\78000-78099\78000.Randolph - Site Development -
MA\O05-Engineering\Vertex Models\Floodplain Analysis\Randolph Floodplain Analysis.f01

75




Plan Description:
Default Scenario

Plan Summary Information:

Number of: Cross Sections =
Culverts = 0
Bridges =

Inline Structures = 0
0 Lateral Structures= 0

Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01

Maximum number of iterations =20
Maximum difference tolerance = 0.33
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary

7 Multiple Openings =

0

Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

FLOW DATA

Flow Title: Default Steady Flow

Flow File : Z:\Shared\Projects\78000-78999\78000-78099\78000.Randolph - Site Development -
MA\05-Engineering\Vertex Models\Floodplain Analysis\Randolph Floodplain Analysis.f01

Flow Data (cfs)

River Reach RS 10
Hunt River  Randolph 10 109
Boundary Conditions
River Reach Profile Upstream
Hunt River  Randolph 10
GEOMETRY DATA

Geometry Title: Default Geometry

Downstream

Normal S =0.001458

Geometry File : Z:\Shared\Projects\78000-78999\78000-78099\78000.Randolph - Site Development -
MA\O05-Engineering\Vertex Models\Floodplain Analysis\Randolph Floodplain Analysis.g01

CROSS SECTION

RIVER: Hunt River

REACH: Randolph RS: 10

Section E, ltem1.
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INPUT

Description:
Station Elevation Data num= 491
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 170.52 6.19 169.6 8.12 169.33 8.9 169.21 10.11 169.04

12.38
23.08
35.18
41.98
46.71
53.01
62.65
71.07
82.29
88.45
97.11
106.56
117.58
124.98
134.13

168.68 14.05 168.4 18.57 167.67 20.39 167.38 22.29 167.06
166.94 26.23 166.42 27.02 166.3 30.17 165.78 31.74 165.53
164.99 37.14 164.67 37.26 164.66 38.83 164.4 40.59 164.12
16391 42.77 163.78 43.8 163.63 44.34 163.54 4592 163.3
163.17 47.86 163 49.07 162.81 49.86 162.7 52.61 162.28
162.21 55.02 1619 56.16 161.73 5694 161.6 58.8 161.32
160.72 63.04 160.65 64.99 160.35 67.18 160 67.93 159.89
159.39 74.27 158.83 75.88 158.57 78.21 158.17 79.09 158.03
157.47 84.51 157.07 84.84 157.02 85.89 156.82 86.65 156.69
156.34 88.71 156.3 90.31 155.99 92.39 155.6 93.96 155.29
154.7 97.9 154.54 98.69 154.4 99.47 154.24 104.99 153.2
15291 109.13 152.45 113.65 151.65 114.37 151.51 116.8 151.11
150.99 119.16 150.71 120.69 150.46 122.39 150.2 123.78 149.98
149.78 128.15 149.33 129.21 149.17 132.02 148.77 133.62 148.55
148.49 135.7 148.28 136.16 148.21 140.43 147.64 141.22 147.54

144 147.17 144.85 147.05 148.06 146.69 149.88 146.49 151.63 146.28

152.87
160.89
170.41
178.23
186.56
195.56
205.81
215.25
222.34
226.66
232.74
238.28
246.75
257.04
263.04
274.32
305.82
342.83
465.16
473.47
482.06
487.75
497.74
502.71
507.51
521.15
528.22
538.94
600.4
608.42
614.12
621.51
635.24
646.84
655.32
662.71
668.42

146.12 153.03 146.11 154.56 145.93 154.73 145.92 156.97 145.69
145.24 162.48 145.07 163.01 145 166.42 144.72 167.99 144.6
144.35 171.47 144.25 173.58 144.03 175.33 143.88 176.39 143.78
143.63 180.59 143.41 182.03 143.29 184.14 143.09 185.67 142.96
142.9 188.77 142.72 190.05 142.63 193.2 142.39 193.98 142.34
142.22 196.82 142.14 199.99 142.01 200.28 142.01 202.65 141.93
141.85 206.33 141.83 207.41 141.82 211.31 141.75 213.72 141.7
141.68 216.04 141.68 218.4 141.72 220.24 141.72 220.76 141.73
141.73 222.81 141.74 224.29 141.74 224.7 141.75 226.4 141.75
141.76 228.64 141.76 229 141.77 230.63 141.77 231 141.78
141.78 233.07 141.79 234.85 141.79 23494 141.8 236.28 141.8
141.84 238.87 141.84 242.03 141.88 244.39 141.89 244.47 1419
141.91 249.64 141.94 250.72 141.94 252.26 141.96 254.63 141.97
141.99 258.09 142.01 259.15 142.07 260.14 142.14 260.93 142.18
142.32 264.43 142.4 266.76 142.55 270.77 142.75 271.17 142.76
14292 275.89 14299 276.38 143 299.52 143 300.17 142.99
142.99 306.36 142.98 311.97 142.98 312.12 142.97 342.61 142.97
142,98 352.12 142.98 352.29 142.99 361.63 142.99 361.74 143
143 468.06 142.93 470.47 1429 471.5 142.88 472.78 142.84
142.83 475.15 142.78 475.93 142.77 476.89 142.74 479.09 142.69
142.61 484.17 142.56 484.91 142.55 486.17 142.55 486.29 142.56
142.56 488.54 142.57 492.03 142.51 494.05 142.47 496.85 142.44
142.42 498.96 142.42 499.35 142.41 500.95 142.41 501.08 142.4
142.4 503.19 142.39 505.08 142.39 505.3 142.4 506.65 142.4
142.41 512.95 142.34 513.74 142.34 518.6 142.28 519.88 142.26
142.25 522.21 142.23 525.37 142.2 526.34 142.18 527.13 142.18
142.16 529.6 142.15 531.43 142.12 533.83 142.1 536.24 142.07
142.03 539.45 142.03 541.55 142 598.27 142 598.8 141.99
141.99 601.44 141.98 603.44 141.94 603.61 141.93 606.82 141.87
141.83 609.82 141.81 611.4 141.77 612.72 141.75 613.24 141.73
141.72 616.23 141.67 618.05 141.65 619.27 141.63 621.26 141.63
141.62 626.07 141.62 627.15 141.6 628.91 141.59 629.96 141.57
141.52 636.6 141.5 637.39 141.5 642.11 141.44 6429 141.44
141.39 647.63 141.39 651.56 141.34 652.35 141.34 654.26 141.32
141.3 657.08 141.29 658.15 141.27 659.75 141.26 661.8 141.23
141.23 663.77 141.21 664.57 141.21 666.53 141.18 667.32 141.18
141.16 670.11 141.15 671.25 141.13 671.74 141.13 672.04 141.13
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674.19
715.89
786.71
806.17
816.7

837.46
845.26
852.28
859.74
872.02
879.78
894.26
901.54
908.74
915.34
925.05
931.78

141.1 676.77 141.08 679 141.05 679.62 141.05 680.61 141.03
141.03 716.15 141.02 750.8 141.02 751.18 141.01 786.23 141.01
141 799.59 141 800.71 140.91 801.82 140.79 804.19 140.55
140.32 808.44 140.08 809.98 139.88 812.22 139.55 813.71 139.34

138.9 817.45 138.8 819.49 138.5 821.68 138.16 82298 138
138 837.96 138.03 840.23 138.21 841.35 138.31 843.54 138.48
138.62 846.59 138.74 848.6 138.94 849.71 139.03 850.33 139.06
139.18 853.86 139.26 855.28 139.35 856.31 139.4 858.4 139.52
139.58 861.96 139.7 868.26 140.01 869.77 140.12 871.25 140.24
140.29 872.75 140.36 874.14 140.47 877.56 140.77 877.98 140.8
140.96 886.47 141.41 888.44 141.53 890.68 141.68 891.43 141.74
141.94 895.38 142.01 896.49 142.03 897.41 142.06 898.15 142.07
142.16 903.17 142.19 904.13 142.22 904.88 142.23 906.93 142.28
142.33 909.86 142.35 911.6 142.4 912.35 142.41 914.59 142.47
142.48 916.83 142.52 917.86 142.54 921.32 142.63 922.06 142.64
142.72 925.45 142.72 927.68 142.78 928.04 142.78 929.9 142.83
142.86 932.53 142.88 934.02 142.9 934.77 142.92 936.26 142.94

938.5 142.99 939.25 143 942.99 143 943.27 142.99 951.95 142.99

952.18
960.17
971.74

142.98 954.41 142.98 954.94 142.97 957.21 142.97 957.75 142.96
142.96 960.58 142.95 962.2 142.94 965.54 142.94 965.95 142.93
142,93 973.34 142.93 973.63 142.94 984.45 142.94 987.64 142.87

988.9 142.85 991.13 142.8 993.08 142.77 993.83 142.751010.29 142.75

1012.53
1023
1034.97
1041.71
1049.19
1059.03
1065.72
1072.38
1079.45
1089.31
1101.56
1112.04
1121.2
1127.88
1135.23
1144.21
1150.36
1156.93
1162.34
1168.66
1178.62
1187.91
1196.61

142.77 1014.03 142.791014.77 142.791021.51 142.88 1022.25 142.88
142.91024.55 142.921027.49 142.98 1030.04 143.06 1033.07 143.17
143.26 1037.97 143.431038.72 143.481039.56 143.521041.16 143.61
143.65 1044.49 143.8 1044.7 143.82 1046.95 143.94 1047.69 143.99
144.07 1054.28 144.33 1054.5 144.351055.92 144.42 1056.72 144.47
144.6 1060.06 144.651061.19 144.72 1063.35 144.84 1064.5 14491
144.97 1068.64 145.18 1070.3 145.29 1071.17 145.36 1071.63 145.38
145.44 1073.13 145.48 1074.63 145.581075.38 145.62 1076.87 145.72
145.88 1081.36 145.99 1084.52 146.321087.15 146.56 1087.35 146.59
146.78 1092.58 147.131094.08 147.311097.75 147.82 1099.32 148.05
148.351103.81 148.62 1105.3 148.81 1106.75 148.98 1110.54 149.49
149.7 1115.03 150.11117.87 150.46 1119.59 150.69 1120.27 150.77
150.91122.32 151.04 1124.01 151.24 1125.2 151.391126.25 151.51
151.71 1130.1 151.97 1131.49 152.14 113298 152.3 1134.35 152.47
152.551136.63 152.71 1136.9 152.73 1140.1 153.061141.22 153.2
153.64 1144.95 153.76 1145.55 153.84 1146.78 154.03 1149 154.46
154.711150.94 154.831152.44 155.1 1154.2 155.48 1155.67 155.79
156.08 1157.22 156.16 1159.17 156.651160.67 157 1161.8 157.29
157.441164.08 157.9 1164.56 158.02 1166.65 158.6 1166.79 158.63
159.16 1169.64 159.47 1171.51 160.04 1173.23 160.58 1174.13 160.85
162.27 1181.24 163.09 1183.46 163.821184.49 164.15 1186.8 164.85
165.21190.14 165.88 1191.53 166.31 1194.33 167.13 1195.69 167.5
167.73

Manning's n Values num= 3

Sta n
0.0

Bank Sta

Val Sta nVal Sta nVal
45 671.74 .032 971.74 .045

: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

671.74 971.74 158.82 158.82 158.82 1 .3

CROSS SECTION OUTPUT Profile #10

E.G. Elev (ft) 139.58 Element Left OB Channel Right OB
Vel Head (ft) 0.10 Wt. n-Val. 0.032
WSS. Elev (ft) 139.47 Reach Len. (ft) 158.82 158.82 158.82

Section E, ltem1.
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Section E, ltem1.

Crit W.S. (ft) Flow Area (sq ft) 42.67

E.G. Slope (ft/ft) 0.003248 Area (sq ft) 42.67
Q Total (cfs) 109.00 Flow (cfs) 109.00
Top Width (ft) 44.84 Top Width (ft) 44.84
Vel Total (ft/s) 2.55 Avg. Vel. (ft/s) 2.55
Max Chl Dpth (ft) 1.47 Hydr. Depth (ft) 0.95
Conv. Total (cfs) 1912.5 Conw. (cfs) 1912.5
Length Wtd. (ft) 158.82 Wetted Per. (ft) 45.01
Min Ch El (ft) 138.00 Shear (Ib/sq ft) 0.19
Alpha 1.00 Stream Power (Ib/ft s) 0.49
Frctn Loss (ft) 0.29 Cum Volume (acre-ft) 1.59
C & E Loss (ft) 0.02 Cum SA (acres) 1.11

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or
greater than
1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunt River
REACH: Randolph RS: 9

INPUT
Description:
Station Elevation Data num= 492
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 148.63 .18 148.63 1.54 148.4 2.51 148.22 5.8 147.66
7.89 147.34 8.02 147.33 11.28 146.83 14.96 146.35 16.64 146.12
18.85 145.86 19.76 145.78 23.15 145.43 26.63 145.09 28.24 144.97
31.4 144.79 32.47 144.74 37.8 144.44 39.63 144.37 41.4 144.32
43.74 144.24 45.2 144.2 47.63 144.11 49.96 144.08 50.28 144.06
52.73 144.01 59.74 144.01 60.07 144 62.32 144 63.18 143.97
64.46 14396 66.59 143.87 68.72 143.75 70.18 143.68 74.11 143.46
76.4 143.34 76.99 143.3 80.45 143.12 84.18 142.9 86.52 142.77
88.07 142.67 90.05 142.56 90.98 142.52 94.23 142.35 99.74 142.08
100.52 142.05 103.91 141.87 107.11 141.71 112.18 141.42 115.29 141.25
116.07 141.22 119.18 141.06 119.8 141.02 120.98 141 174.41 141
176.43 141.15 182.96 141.61 187.09 141.87 190.74 142.07 194.41 142.29
196.96 142.43 201.19 142.68 204.16 142.82 207.07 142.97 207.98 143
209.18 143.01 210.96 143.01 211.37 143.02 213.29 143.02 213.76 143.03
217.18 143.03 217.8 143.02 220.15 143.02 220.29 143.01 223.55 143.01
228.32 143.06 230.02 143.07 231.88 143.1 232.74 143.1 235.04 143.13
238.96 143.13 239.35 143.14 244.68 143.14 245.18 143.15 249.41 143.15
249.85 143.14 259.18 143.14 259.61 143.13 270.28 143.13 272.4 143.16
273.18 143.16 286.27 143.33 291.6 143.39 291.85 143.4 295.39 143.44
297.85 143.48 299.07 143.49 304.01 143.56 305.47 143.57 308.67 143.62
310.8 143.64 313.11 143.67 314 143.69 316.13 143.71 321.26 143.78
323.28 143.79 327.86 143.84 331.52 143.85 333.19 143.87 335.33 143.86
337.46 143.8 339.59 143.81 343.63 143.87 345.32 143.84 349.41 143.72
350.41 143.7 352.39 143.64 355.63 143.61 356.65 143.58 359.85 143.42
363.98 143.3 365.67 143.24 370.41 143.1 371.19 143.09 372.98 143.09
375.07 143.07 377.98 143.06 380.12 143.03 381.3 142.99 384.41 142.97
386.74 142.97 388.65 142.98 390.63 143 399.58 143 400.74 142.99
401.72 143 402.3 142.98 404.67 142.98 406.96 142.95 407.47 142.96
409.76 142.93 411.63 142.92 413.15 1429 420.19 142.9 421.63 142.93
422.77 142.92 425.02 142.88 425.63 142.88 427.04 142.85 431.07 142.8
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431.85

142.78 434.96 142.74 438.58 142.66 444.83 142.66 447.06 142.7

447.7 142.7 449.43 142.73 451.3 142.78 454.41 142.89 457.24 143

467.82
479.28

143 469.69 142.97 471.52 142.95 474.19 1429 475.41 142.89
142.82 480.36 142.81 485.69 142.72 489.45 142.67 492.09 142.62

493.3 142.61 495.29 142.57 497.19 142.55 497.93 142.53 503.02 142.46

504.96
517.68
530.15
545.41
566.41
579.63
589.74
599.08
606.08
614.73
630.19
643.12
650.41
658.19
668.05
679.36

142.42 508.11 142.38 511.5 142.32 511.96 142.32 516.58 142.24
142.23 519.82 142.19 523.01 142.15 524.41 142.12 528.17 142.07
142.03 531.41 142.02 532.19 142 536.08 142 536.79 141.99
141.99 546.19 141.98 561.41 141.98 561.74 141.97 565.76 141.97
141.98 568.87 141.98 570.3 141.97 572.54 141.94 573.41 141.94
141.87 580.6 141.87 581.67 141.85 583.52 141.84 587.8 141.79
141.78 592.08 141.75 592.85 141.75 595.97 141.71 597.97 141.7
141.68 600.01 141.68 602.19 141.65 604.06 141.64 605.13 141.62
141.62 608.33 141.59 610.74 141.58 612.3 141.56 614.63 141.55
141.54 617.25 141.53 620.02 141.5 622.41 141.49 625.1 141.46
141.43 634.08 141.39 635.28 141.39 637.97 141.36 640.37 141.35
141.32 644.19 141.32 645.65 141.3 646.72 141.3 648.08 141.28
141.27 650.54 141.26 654.18 141.24 654.3 141.23 656.63 141.22
141.2 661.65 141.18 664.1 141.16 665.8 141.14 666.74 141.14
141.12 669.19 141.12 671.86 141.09 672.97 141.09 677.67 141.05
141.03 680.48 141.03 683.35 141 697.08 141 697.72 140.99

706.1 140.99 710.7 140.99 711.08 141 804.41 141 806.92 140.73

807.75
822.68
834.41
847.97
864.3
872.86
884.51
899.62
909.43
921.32
929.88
941.03
954.72
967.04
980.46
992.71
1002.49
1010.25
1027.41
1038.44
1055.83
1064.93
1078.19
1088.42
1097.58
1111.8
1127.87
1137.37
1147.44
1158.07
1168.05
1177.59
1185.38
1196.14
1213.53
1228.3

140.66 810.63 140.46 813.32 140.28 816.08 140.06 817.34 139.97
139.72 826.19 139.54 828.58 139.43 830.86 139.31 831.21 139.3
139.14 837.08 139 840.45 138.68 843.3 138.4 845.07 138.24
137.96 850.62 137.69 851.47 137.61 856.8 137.06 857.87 137
137 865.08 137.05 865.86 137.14 868.19 137.44 870.14 137.68
138 876.06 138.46 878.13 138.75 879.86 138.95 881.33 139.08
139.32 885.59 139.38 893.13 139.57 894.71 139.6 898.13 139.71
139.78 903 139.97 903.93 140.01 906.51 140.15 907.24 140.18
140.3 910.16 140.33 912.35 140.45 913.67 140.51 914.85 140.58
140.91 922.75 140.99 924.72 141.14 927.69 141.35 927.71 141.36
141.51 932.92 141.73 935 141.86 936.14 141.94 939.38 142.14
142.25 944.57 142.44 946.44 142.53 949.15 142.67 951.07 142.76
142.95 959.11 143.13 960.27 143.16 961.9 143.22 965.68 143.38
143.43 971.53 143.62 972.99 143.67 977.37 143.86 978.04 143.88
144 983.22 144.09 984.68 144.13 986.26 144.19 991.86 144.36
144.38 994.37 144.44 995.64 144.47 996.69 144.51 998.56 144.56
144.69 1004.4 144.74 1006.1 144.81006.37 144.811007.66 144.84
144.921010.61 144.941012.93 1451022.67 1451023.23 144.99
144.991027.78 144.98 1033.33 144.98 1033.63 144.97 1038.01 144.97
144.96 1048.97 144.96 1049.13 144.97 1051.89 144.97 1052.35 144.98
14498 1056.27 144.99 1059.75 144.99 1061.39 1451063.95 145.15
145.22 1066.5 145.31 1068.88 145.46 1074.54 145.73 1076 145.79
145.91080.38 146 1083.3 146.29 1085.03 146.45 1088.3 146.77
146.79 1090.6 147 1091.34 147.09 1092.94 147.26 1096.42 147.65
147.77 1101.89 148.25 1104.7 148.551108.37 148.96 1109.61 149.08
149.321116.18 149.84 1118.24 150.08 1120.77 150.36 1126.14 150.91
151.11130.09 151.361133.52 151.6 1134.68 151.69 1136.64 151.82
151.881139.56 152.031141.75 152.14 1143.91 152.26 1146.86 152.41
152.451149.84 152.57 1151.98 152.69 1152.71 152.72 1156.71 152.94
153.01 1159.28 153.121162.94 153.47 1163.66 153.55 1166.5 153.82
153.991170.97 154.47 1173.9 154.96 1176.09 155.39 1177.48 155.68
155.69 1179.46 156.06 1181.43 156.48 1183.41 156.89 1184.85 157.21
157.341186.86 157.67 1188.02 157.91 1191.5 158.71192.89 159
159.76 1198 160.16 1203.02 161.21 1206.58 161.851211.45 162.69
163.04 1215 163.251217.06 163.521220.65 164.01 1227.23 164.6
164.7 1229.77 164.82 1230.93 164.93 1232.34 165.03 1233.8 165.11

Section E, ltem1.
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Section E, ltem1.

1234.75 165.15 1236.72 165.26 1237.46 165.29 1240.38 165.45 1241.11 165.48
1243.3 165.611245.49 165.77 1246.95 165.89 1248.57 166.01 1249.88 166.06
1251.34 166.13 1255.72 166.31 1257.6 166.4 1259.2 166.46 1259.92 166.5
1265.72 166.75 1266.88 166.79 1268.03 166.85 1269.6 166.91 1272.27 167.04
127499 167.21281.95 167.59 1284.94 167.77 1288.6 167.97 1290.1 168.13
129298 168.511297.02 169.03 1298.82 169.3 1301.02 169.61 1303.21 169.93
1305.14 170.231311.24 171.23 1312.1 171.38 1314.9 171.84 1316.36 172.09
1317.09 172.21319.66 172.63 1320.74 172.82 1322.2 173.06 1327.17 173.93
1330.97 174.49 1331.51 174.56 1334.62 175.011337.43 175.3 1344.12 176.04
1346.31 176.23 1349.28 176.43 1350.37 176.49 1355.21 176.82 1359.15 177.02
1361.13 177.131361.59 177.13

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .045 706.1 .032 1006.1 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
706.1 1006.1 121.2 121.2 121.2 1 3

CROSS SECTION OUTPUT Profile #10

E.G. Elev (ft) 139.27 Element Left OB Channel Right OB
Vel Head (ft) 0.05 Wt.n-Val. 0.032

WS. Elev (ft) 139.22 Reach Len. (ft) 121.20 121.20 121.20
Crit W.S. (ft) Flow Area (sq ft) 60.41

E.G. Slope (ft/ft) 0.001189 Area (sq ft) 60.41

Q Total (cfs) 109.00 Flow (cfs) 109.00

Top Width (ft) 50.26 Top Width (ft) 50.26

Vel Total (ft/s) 1.80 Avg. Vel. (ft/s) 1.80

Max Chl Dpth (ft) 2.22 Hydr. Depth (ft) 1.20

Conv. Total (cfs) 3161.6 Conw. (cfs) 3161.6

Length Wtd. (ft) 121.20 Wetted Per. (ft) 50.50

Min Ch El (ft) 137.00 Shear (Ib/sq ft) 0.09

Alpha 1.00 Stream Power (Ib/fts) 0.16

Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 1.40

C & E Loss (ft) 0.01 Cum SA (acres) 0.94

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or
greater than
1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunt River
REACH: Randolph RS: 8

INPUT
Description:
Station Elevation Data num= 492

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 141 10.65 141 11.26 141.01 14.04 141.11 15.73 141.16
19.32 141.24 23.8 141.3 27.1 141.39 30.99 141.46 36.07 141.53
41.15 141.63 43.25 141.69 44.99 141.75 47.32 141.81 48.1 141.84
50.71 141.91 53.02 141.95 55.43 142.01 61.18 142.1 64.06 142.16
66.93 142.19 70.66 142.24 71.44 142.24 74.17 142.28 77.37 142.35
78.44 142.39 79.99 142.43 81.83 142.49 85.44 142.55 87.77 142.58
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89.94 142.66 90.88 142.71 92.44 142.77 95.69 142.92 96.56 142.94
97.63 142.99 101.77 143.15 102.96 143.19 108 143.38 109.36 143.41

112.66
129.62
147.92
156.39
168.67
179.56
195.37
206.79
214.57
238.38
246.91
254.68
269.31

143.5 115.72 143.59 118.11 143.68 125.11 143.92 126.67 143.97
144.09 134.95 144.33 136.78 144.4 141.45 144.61 144.58 144.72
144.83 150.95 144.97 152.01 145 153 145.01 155.45 145.01
145 157.78 144.96 160.54 144.86 162.68 144.79 164 144.79
144.74 171.78 144.72 175.47 144.68 176.73 144.68 178.42 144.66
144.66 184 144.62 185.2 144.62 189.33 144.67 190.28 144.69
144.75 196.68 144.77 200.57 144.85 202.1 144.87 203.2 144.86
144.86 207.23 144.85 209.9 144.85 210.62 144.84 214.01 144.84
144.83 225.46 144.83 225.59 144.84 230.96 144.84 233.05 144.86
144.86 238.68 144.85 241.01 144.84 244.13 144.8 245.24 144.8
144.78 248.11 144.78 249.57 144.76 251.91 144.75 253.31 144.73
144.73 256.38 144.71 262.02 144.68 264.85 144.65 266.54 144.64
144.61 272.51 144.56 273.69 144.55 276.02 144.51 280.1 144.46

281.8 144.43 284.23 144.42 287.43 144.39 288.57 144.39 291.25 144.37

292.76
303.25
313.99
321.14
325.86
335.14
345.25
351.41
361.01
370.14

144.35 295.35 144.34 298.1 144.31 299.16 144.31 300.13 144.29
144.25 304.02 144.25 308.5 144.19 311.38 144.16 313.36 144.16
144.15 316.22 144.15 316.47 144.14 318.8 144.14 319.08 144.13
144.13 321.56 144.12 323.47 144.12 323.69 144.11 325.82 144.11
144.1 32795 144.1 328.14 144.09 330.09 144.09 331.51 144.07
144.05 337.55 144.05 337.72 144.04 340.14 144.04 342.8 144.02
144.02 345.89 144.01 348.36 144.01 348.77 144 351.28 144
143.99 353.81 143.99 354.52 143.98 357.7 143.98 357.81 143.97
143.97 361.44 143.96 364.21 143.96 364.7 143.95 369.92 143.95
143.94 375 143.94 375.59 143.93 380.4 143.93 384.92 1439

386.6 143.88 389.8 143.87 393.48 143.84 395.04 143.84 398.73 143.81

400.42
413.26
425.37
442.05
450.58
462.71
478.18
497.72
504.72

143.81 405.93 143.77 407.48 143.77 409.82 143.75 411.37 143.75
143.73 41491 143.73 419.06 143.7 420.76 143.7 424.99 143.68
143.67 427.54 143.67 433.93 143.64 436.26 143.62 440.15 143.61
143.59 443.11 143.59 444.48 143.57 445.6 143.57 449.42 143.53
143.53 451.82 143.51 453.78 143.5 458.82 143.44 459.6 143.44
143.4 465.82 143.37 466.6 143.37 4719 143.3 474.04 143.28
143.22 481.38 143.2 485.27 143.14 490.72 143.07 491.93 143.06
142.98 498.56 142.98 500.41 142,95 502.1 142.94 503.89 14291
142.91 509.81 142.85 511.72 142.82 512.5 142.82 518.72 142.74

519.5 142.74 521.32 142.71 522.02 142.71 526.5 142.65 527.28 142.65

529.94
541.28
549.83
573.95
587.46
604.13
615.64
638.25
653.18
669.63
681.73
689.07
698.41
719.41
729.18
745.95
760.64
798.19
808.09
816.65
826.16

142.61 534.3 142.56 535.99 142.55 536.95 142.53 538.57 142.52
142.48 542.06 142.48 546.55 142.42 547.2 142.42 549.06 142.39
142.39 555.08 142.32 559.34 142.28 565.39 142.2 570.21 142.15
142.1 574.73 142.1 578.36 142.05 582.51 142 583.87 141.99
141.99 591.84 141.94 592.62 141.94 596.09 141.89 599.86 141.85
141.79 607.33 141.76 611.29 141.71 612.25 141.69 613.72 141.68
141.65 621.4 141.58 622.18 141.58 632.29 141.45 637.18 141.4
141.38 642.1 141.34 643.96 141.31 644.74 141.31 651.23 141.23
141.2 656.4 141.17 660.64 141.11 662.23 141.1 668.07 141.02

Section E, ltem1.

141.01 672.37
140.97 681.95
140.95 689.43
140.92 703.29
140.92 719.75
140.95 733.41
140.97 746.13
141 788.77
140.86 800.36
140.45 809.65
139.58 817.53
137.97 829.17

141.01 672.74 141 677.41 141 679.49 140.98

140.97 684.41 140.97 686.74 140.96 686.82 140.95
140.94 692.63 140.94 692.96 140.93 697.96 140.93
140.92 703.76 14091 712.24 140.91 712.41 140.92
140.93 724.1 140.93 724.62 140.94 728.88 140.94
140.95 734.13 140.96 738.48 140.96 738.86 140.97
140.98 753.64 140.98 754.26 140.99 760.01 140.99
141 789.66 140.99 793.93 140.9 795.64 140.89

140.86 801.87 140.85 803.42 140.75 806.02 140.57
140.37 810.42 140.31 813.54 140.03 814.19 139.96
139.46 820.4 139.03 820.59 139.01 824.08 138.35
137.51 830.86 137.24 832.32 137.02 833.76 136.99
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836.87 136.98 839.21 136.96 842.32 136.96 844.42 136.98 846.29 136.98
849.5 137.01 850.87 137.08 852.89 137.16 853.64 137.2 857.79 137.37
858.65 137.42 860.99 137.51 862.17 137.57 863.54 137.62 864.88 137.69
867.21 137.79 869.29 137.87 871.1 137.96 871.53 137.97 881.37 138.48
881.99 138.52 884.56 138.65 888.21 138.85 891.87 139.04 892.88 139.08
895.99 139.24 896.77 139.27 898.43 139.36 901.44 139.5 907.66 139.81
908.02 139.82 910.51 139.95 912.21 140 914.42 140.04 918.55 140.14
918.98 140.14 921.66 140.2 924.07 140.28 928.66 140.36 930.42 140.38
932.54 140.42 935.44 140.46 937.22 140.5 942.15 140.69 946.55 140.85
948.89 140.95 950.68 141.04 953.55 141.21 957.44 141.48 961.32 141.74
963.47 141.89 966 142.02 967.56 142.07 971.45 142.22 975.34 142.31
977.33 142.35 979.99 142.37 981.95 142.38 982.67 142.38 983.89 142.36
984.8 142.36 985.86 142.34 987 142.34 988.46 142.31 989.34 142.31

994 142.43 996.94 142.46 997.89 142.46 999.45 142.48 1001.86 142.49
1005.67 142.531009.32 142.551011.12 142.581013.88 142.61 1014.65 142.63
1016.79 142.661018.84 142.68 1021.71 142.73 1026.68 142.79 1030.34 142.85
1030.83 142.851035.23 142.921037.05 142.94 1041.31 143 1043.79 143
1044.57 143.021046.08 143.21 1049.47 143.651051.97 143.96 1053.35 144.21
1056.25 144.78 1057.01 144.92 1059.1 145.35 1060.9 145.74 1064.01 146.37
1066.9 146.931067.97 147.121069.81 147.41 1073.2 147.97 1074.37 148.07
1078.28 148.37 1081.91 148.6 1083.96 148.72 1088.13 148.99 1090.46 149.01
1094.35 149.01 1094.63 149.02 1099.96 149.02 1102.01 149.04 1102.09 149.05
1104.46 149.08 1105.24 149.081109.13 149.131110.86 149.16 1112.75 149.18
1115.56 149.191116.91 149.21 1120.02 149.23 1123.13 149.27 1124.04 149.27
1127.02 149.31 1127.8 149.31 1130.88 149.35 1131.69 149.351133.87 149.38
1134.8 149.381136.75 149.4 1139.29 149.44 1144.37 149.51147.76 149.55
1152.85 149.61 1154.54 149.64 1156.58 149.66 1157.36 149.68 1160.47 149.72
1166.4 149.811169.81 149.851170.58 149.87 1173.18 149.91176.81 149.95
1179.14 149.99 1181.65 149.991183.13 1501183.81 150.03 1186.14 150.21
1190.13 150.54 1194.26 150.86 1196.25 151.03 1198.06 151.251200.01 151.47
1203.39 151.87 1204.03 151.921205.38 152.06 1208.64 152.44 1209.48 152.55
1211.92 152.84 1214.05 153.051217.24 153.381217.27 153.39 1221.52 153.83
1223.02 153.96 1225.72 154.251227.41 154.441228.93 154.59 1230.8 154.79
1232.04 154.91 1233.59 155.09 1234.37 155.2 1238.58 155.74 1240.97 156.12
1241.78 156.26 1247.18 157.12

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .045 68195 .032 981.95 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
681.95 981.95 1209 1209 1209 1 3

CROSS SECTION OUTPUT Profile #10

E.G. Elev (ft) 139.19 Element Left OB Channel Right OB
Vel Head (ft) 0.02 Wt.n-Val. 0.032

WS. Elev (ft) 139.17 Reach Len. (ft) 120.90 120.90 120.90
Crit W.S. (ft) Flow Area (sq ft) 102.41

E.G. Slope (ft/ft) 0.000349 Area (sq ft) 102.41

Q Total (cfs) 109.00 Flow (cfs) 109.00

Top Width (ft) 75.12 Top Width (ft) 75.12

Vel Total (ft/s) 1.06 Avg. Vel. (ft/s) 1.06

Max Chl Dpth (ft) 2.21 Hydr. Depth (ft) 1.36

Conv. Total (cfs) 5834.2 Conw. (cfs) 5834.2

Length Wtd. (ft) 120.90 Wetted Per. (ft) 75.36

Min Ch El (ft) 136.96 Shear (Ib/sq ft) 0.03

Alpha 1.00 Stream Power (Ib/ft s) 0.03

Section E, ltem1.
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Frctn Loss (ft)
C & E Loss (ft)

0.02 Cum Volume (acre-ft) 1.18

0.00 Cum SA (acres) 0.76

Section E, ltem1.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or
greater than
1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunt River

REACH: Randolph

INPUT

Description:
Station Elevation Data num= 492
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 146.16 2.61 146.42 4.64 146.64 6.45 146.82 8.89 147.08
9.79 147.19 11.75 147.4 13.59 147.61 16.07 147.85 19.08 148.16

21.87 14847
39.48 150.16
49.89 151.14
66.15 152.71
81.68 154.12
89.09 154.72

100.41
112.49
125.76
134.65
146.31
155.57
168.12
177.53
190.08
203.11
22496
242.38
254.33
263.91
277.93
290.23
304.92
315.58
330.48
345.08
355.58
368.13
383.82
396.31

RS: 7

24.23 148.69 27.71 149.03 30.06 149.27 37.91 150.02
40.55 150.27 43.81 150.57 46.04 150.79 48.71 151.04
54.13 151.55 54.38 151.58 59.09 152.03 64.72 152.58
68.29 15292 72.14 153.28 74.82 153.54 78.7 153.86
82.62 154.19 84.19 154.33 85.76 154.45 87.87 154.63
90.15 154.78 95.17 155.03 97.39 155.15 99.69 155.18

155.18 103.8 155.23 106.15 155.25 107.72 155.17 110.72 155.07

155.02 114.52
154.17 127.33

154.95 116.64 154.8 118.88 154.69 123 154.42
154.02 129.35 153.87 131.47 153.73 132.53 153.63

153.4 135.2 153.35 138.46 153.01 139.95 152.84 144.19 152.27

151.97 148.74
150.24 159.68
147.71 169.47
146.98 178.94
146.71 193.95
146.66 206.13
146.35 232.43
146 243.42
145.63 255.18
145.54 266.03

151.58 149.89 151.38 151.76 151.02 153.15 150.73
149.36 164.57 148.29 165.76 148.04 166.86 147.87
147.52 1729 147.07 173.61 147 174.37 146.98
146.96 182.53 146.86 185.79 146.78 189.29 146.73
146.65 196.1 146.67 200.48 146.67 201.06 146.66
146.63 209.88 146.6 210.94 146.6 223.02 146.4
146.2 234 146.16 236.33 146.12 236.38 146.11
146 244.54 14597 246.96 145.87 251.07 145.74
145.63 259.1 145.58 259.89 145.58 263.03 145.54
145.5 267.73 145.48 271.33 145.41 276.63 145.33

145.3 280.86 145.25 283.71 145.21 286.16 145.16 287.22 145.15
145.09 294.4 145.03 294.64 145.02 297.82 145.02 298.32 145.01

145.01 306.95
144.94 317.15

145 310.09 144.97 311.45 144.97 313.08 144.95
144.92 32091 144.9 322.87 144.9 324.99 144.88

144.86 334.3 144.83 336.01 144.83 338.08 144.81 343.03 144.79

144.77 346.55
144.72 359.27

144.77 348.52 144.75 350.09 144.75 353.88 144.72
144.69 362.64 144.68 364.56 144.66 366.22 144.66

144.64 369.7 144.64 373.46 144.61 375.16 144.61 382.25 144.56

144.56 385.76
144.48 397.41

144.54 387.36 144.54 390.88 144.51 392.45 144.51
144.48 401.08 144.45 402.64 144.45 406.1 144.42

411 144.4 412.84 144.38 414.41 144.38 419.66 144.34 422.84 144.33
424,61 144.31 426.18 144.31 429.65 144.28 432.67 144.27 433.24 144.26
436.37 144.24 437.94 144.24 439.79 144.22 44297 144.21 444.75 144.19
448.14 144.18 448.27 144.17 451.45 144.16 455.06 144.13 456.84 144.13
458.86 144.11 462.26 144.1 464.16 144.08 465.9 144.08 467.75 144.06
471.38 144.05 473.24 144.03 474.96 144.03 478.73 144 481.17 144
487.7 143.88 490.5 143.84 492.77 143.8 494.42 143.76 495.99 143.74
502.15 143.62 503.05 143.61 507.6 143.52 508.66 143.51 510.89 143.46
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512.46 143.44 514.23 143.4 519.25 143.31 520.31 143.3 522.65 143.25
528.5 143.15 528.93 143.15 533.39 143.07 535.02 143.05 537.56 143
541.55 143 542.26 142.99 544.82 142.99 546.45 142.97 550.11 142.94
553.16 142.9 554.03 142.9 557.17 142.86 557.95 142.86 560.31 142.83
563.44 142.81 566.93 142.77 567.99 142.77 571.29 142.74 575.41 142.71
578.59 142.68 579.65 142.68 582.27 142.65 585.41 142.63 587.76 142.6
589.74 142.59 590.9 142.57 593.77 142.55 597.96 142.5 598.8 1425
601.82 142.46 605.2 142.43 610.37 142.37 611.29 142.37 613.36 142.34
614.99 142.33 619.92 142.28 626.19 142.2 629.68 142.17 632.62 142.13
633.68 142.13 639.53 142.06 640.31 142.04 646.59 141.96 652.52 141.87
656.99 141.82 663.06 141.74 664.97 141.71 665.41 141.7 667.59 141.68
672.11 141.61 680.27 141.51 680.36 141.5 685.6 141.43 688.43 141.4
690.06 141.37 691.3 141.36 693.01 141.33 694.43 141.32 696 141.29
702.55 141.21 703.61 141.19 706.38 141.16 708.01 141.13 71091 141.1
711.69 141.08 713.14 141.07 716.17 141.02 718.44 141 719.63 141
724.24 140.94 725.02 140.92 728.95 140.87 735.39 140.77 737.57 140.75
738.36 140.73 742.81 140.67 746.99 140.62 748.56 140.59 751.29 140.56
752.07 140.54 755.62 140.5 758.6 140.45 759.76 140.44 764.94 140.37
765.13 140.36 770.02 140.3 774.6 140.23 776.55 140.21 778.83 140.17
780.95 140.15 783.85 140.11 784.64 140.09 789.61 140.03 791.55 139.99
795.14 139.65 796.4 139.52 798.16 139.36 801.03 139.08 802.14 138.95
805.32 138.47 808.17 138.03 809.74 137.75 813.66 137.02 817.58 136.47
821.21 136.02 822.25 136 827.57 136 828.77 136.1 829.35 136.17
834.99 136.89 836.41 137.09 838.76 137.46 841.11 137.84 842.41 138.02
846.49 138.28 849.74 138.5 851.31 138.55 855.12 138.7 858.3 138.56
861.59 138.46 864.61 138.39 867.64 138.33 870.92 138.23 872.49 138.19
877.19 138.04 880.33 138 880.55 137.99 886.61 137.49 888.18 137.35
890.08 137.2 892.2 137.02 892.88 137 906.22 137 907.79 137.06
909.35 137.14 914.06 137.34 916.57 137.46 920.16 137.61 922.69 137.73
924.26 137.79 928.96 138.01 934.09 138.29 937.11 138.44 938.82 138.54
943.15 138.76 946.17 138.95 950.93 139.29 952.59 139.42 953.65 139.49
956.83 139.73 959.33 139.91 960.01 139.95 962.13 140.15 964.97 140.44
965.31 140.48 966.61 140.6 968.49 140.79 971.32 141.05 974.02 141.34
975.24 141.46 977.28 141.68 978.91 141.84 979.95 141.91 982.42 142.1
983.32 142.18 984.38 142.22 984.65 142.25 986.22 142.35 990.93 142.69
991.8 142.7 996.03 142.53 1000.54 142.57 1002.39 142.6 1008.75 142.72
1009.92 142.761012.11 142.861015.11 142.981017.22 143.08 1020.4 143.21
1021.68 143.251027.82 143.37 1031 143.421033.77 143.48 1036.3 143.52
1037.36 143.521038.78 143.54 1039.81 143.54 1042.56 143.57 1045.05 143.57
1047.4 143.551049.76 143.56 1050.72 143.58 1052.35 143.59 1057.49 143.66
1058.88 143.67 1060.74 143.7 1061.52 143.7 1068.58 143.79 1069.37 143.81
1071.26 143.831073.03 143.86 1075.2 143.881079.74 143.951081.92 143.97
1082.7 143.991085.12 143.99 1085.84 144 1091.39 144 1092.45 144.07
1093.51 144.16 1095.63 144.321097.75 144.44 1105.45 144.78 1108.59 144.9
1110.16 144.97 1110.94 144.99 1114.7 145.141116.82 145.16 1117.88 145.21
1121.06 145.43 1125.29 145.751126.63 145.84 1128.47 145.98 1128.98 146.03
1133.77 146.63 1136.82 146.98 1137.61 147.06 1141.53 147.511142.31 147.62
1144.67 147.921145.53 148.02 1147.54 148.16 1149.37 148.3 1153.53 148.59
1158 148.841160.36 148.98 1161.69 149.01 1163.44 149.01 1167.41 149.04
1169.69 149.051172.12 149.051172.71 149.06 1175.73 149.06 1176.04 149.05
1179.33 149.051179.64 149.04 1183.1 149.04 1185.46 149.08 1188.59 149.12
1190.98 149.12 1193.3 149.09 1194.33 149.09 1200.36 149.03 1201.58 149.03
1202.49 149.06 1204.76 149.111206.88 149.17 1210.06 149.251216.41 149.39
1219.18 149.48 1222.32 149.6 1223.11 149.62 1229.38 149.86 1230.95 149.91
1233.5 150.01 1234.87 150.051239.17 150.16 1244.92 150.3 1245.85 150.33
1250.56 150.451254.27 150.56 1256.05 150.6 1256.83 150.63 1263.03 150.79
1264.5 150.84 1267.03 150.9 1269.37 150.97 1272.39 150.99 1274.69 150.99
1275.75 151 1281.45 151.221282.45 151.251290.52 151.56 1293.54 151.67

Section E, ltem1.
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Section E, ltem1.

1293.88 151.69 1302.15 152
Manning's n Values num= 3

Sta nVal Sta nVal Sta nVal

0 .045 664.97 .032 964.97 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
664.97 964.97 140.37 140.37 140.37 1 3

CROSS SECTION OUTPUT Profile #10

E.G. Elev (ft) 139.17 Element Left OB Channel Right OB
Vel Head (ft) 0.00 Wt.n-Val. 0.032

WS. Elev (ft) 139.16 Reach Len. (ft) 140.37 140.37 140.37
Crit W.S. (ft) Flow Area (sq ft) 217.25

E.G. Slope (ft/ft) 0.000071 Area (sq ft) 217.25

Q Total (cfs) 109.00 Flow (cfs) 109.00

Top Width (ft) 148.94 Top Width (ft) 148.94

Vel Total (ft/s) 0.50 Avg. Vel. (ft/s) 0.50

Max Chl Dpth (ft) 3.16 Hydr. Depth (ft) 1.46

Conv. Total (cfs) 12945.4 Conw. (cfs) 12945.4

Length Wtd. (ft) 140.37 Wetted Per. (ft) 149.45

Min Ch El (ft) 136.00 Shear (Ib/sq ft) 0.01

Alpha 1.00 Stream Power (Ib/ft s) 0.00

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.73

C & E Loss (ft) 0.00 Cum SA (acres) 0.45

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or
greater than
1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunt River
REACH: Randolph RS: 6

INPUT
Description:
Station Elevation Data num= 492
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 156.55 .24 156.55 2.02 156.21 3.08 156.02 4.47 155.74
7.28 155.11 8.18 154.92 9.77 154.56 11.73 154.1 12.94 153.83
15.33 153.27 16.74 152.95 18.84 152.55 20.09 152.3 22.47 151.85
24.85 151.42 26.19 151.19 27.22 151.03 28.82 150.83 31.45 150.52
33.55 150.23 35.65 149.98 38.35 149.76 44.34 149.46 47.44 149.3
47.88 149.26 50.26 149.12 51.41 149.08 52.65 149.12 53.65 149.22
56.76 149.47 58.77 149.64 59 149.65 62.17 14991 64.02 150.07
65.35 150.21 66.94 150.36 69.46 150.61 72.71 150.94 74.08 151.06
75.96 151.21 77.26 151.33 84.41 151.96 85.2 152 136.02 152
137.71 151.88 139.99 151.66 141.58 151.52 143.72 151.31 144.93 151.2
148.72 150.65 151.9 150.13 153.03 149.97 157.46 149.43 160.63 149.05
161.43 149 162.79 148.99 164.89 148.99 165.4 148.98 167.78 148.97
170.21 14897 172.25 148.94 174.35 148.92 177.88 148.87 179.43 148.86
182.86 148.81 183.66 148.81 187.2 148.76 189.7 148.73 191.16 148.72
197.46 148.62 201.92 148.53 205.83 148.46 207.38 148.44 210.49 148.43
212.45 148.38 213.6 148.34 216.7 148.25 219.81 148.17 220.18 148.15
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222.56 148.09 22495 148.02 225.74 147.98 226.54 147.89 228.12 147.75
232.89 147.3 234.48 147.16 236.34 146.98 238.44 146.81 241.55 146.61
243.21 146.49 246.2 146.3 248.77 146.12 250.36 146.02 251.45 145.98
251.94 14598 255.12 145.92 256.31 145.89 257.36 145.88 261.73 145.79
263.85 145.76 267.7 145.68 268.62 145.67 273.12 145.58 274.16 145.57
278.37 145.49 280.7 145.44 282.12 145.42 284.5 145.37 285.03 145.37
287.2 145.33 289.93 145.27 290.45 145.27 293.23 145.21 293.7 145.21
296.95 145.14 297.45 145.14 303.44 145.02 304.64 145 314.1 145
314.53 144.99 331.35 144.99 333.16 144.97 334.72 144.97 338.26 144.94
341.42 14493 346.67 144.9 351.92 144.86 353.58 144.86 355.44 144.84
358.69 144.83 360.72 144.81 361.94 144.81 363.9 144.79 365.58 144.79
367.33 144.77 368.88 144.77 370.84 144.75 373.99 144.74 374.22 144.73
379.24 144.71 384.5 144.67 386.13 144.67 391.19 144.64 393.28 144.62
396.06 144.61 398.16 144.59 401.49 144.58 403.41 144.56 406.56 144.55
406.78 144.54 411.54 144.52 415.46 144.49 419.48 144.48 421.68 144.46
423.68 144.46 425.83 144.45 430.18 144.42 432.19 144.42 434.57 1444
436.68 144.39 438.76 144.39 441.24 144.37 443.34 144.37 443.41 144.36
445.68 144.36 448.59 144.34 450.45 144.34 450.7 144.33 452.8 144.33
452.83 144.32 4549 144.32 455.21 144.31 457.59 144.31 458.05 144.3
459.98 144.3 460.15 144.29 462.68 144.29 463.15 144.28 465.15 144.28
465.41 144.27 467.51 144.27 467.92 144.26 469.81 144.26 472.43 144.24
476.96 144.24 477.44 144.23 482.24 144.23 483 144.22 487.47 144.22
487.77 144.21 510.59 144.21 510.79 144.2 513.74 144.2 513.97 144.19
516.4 144.19 516.89 144.18 518.99 144.18 519.5 144.17 522.15 144.17
522.61 144.16 525.3 144.16 525.72 144.15 528.45 144.15 528.82 144.14
531.6 144.14 531.93 144.13 535.41 144.13 535.81 144.12 538.58 144.12
538.96 144.11 542.11 144.11 542.55 144.1 545.73 144.1 549.01 144.07
553.67 144.01 573.17 144.01 573.52 144 597.8 144 598.14 143.99
602 143.99 603.69 143.98 606.46 143.95 607.66 143.93 609.57 143.92
610.84 143.9 613.56 143.88 615.42 143.85 618.67 143.78 626.72 143.58
630.37 143.5 631.67 143.46 636.25 143.36 637.52 143.32 640.63 143.26
643.39 143.19 644 143.18 644.19 143.18 648.16 143.06 653.05 142.94
654.42 142.92 656.64 142.87 659.79 142.81 660.81 142.78 663.24 142.73
664.16 142.72 668.01 142.64 669.6 142.6 671.98 142.56 676.61 142.46
678.71 142.43 680.41 142.39 687.21 142.27 689.45 142.22 690.32 142.21
692.62 142.16 695.8 142.1 696.66 142.09 701.36 142 706.92 141.85
707.71 141.82 712.47 141.7 713.27 141.67 716.71 141.58 718.83 141.53
719.62 141.5 721.37 141.46 722.93 141.41 724.38 141.38 725.91 141.33
731.53 141.19 732.41 141.16 733.91 141.13 734.71 141.1 73891 141
739.47 140.98 748.06 140.76 75191 140.67 754.56 140.6 756.14 140.55
758.41 140.5 759.62 140.46 766.47 140.29 767.26 140.26 771.06 140.17
775.72 140.04 776.79 140.02 777.58 139.97 779.58 139.72 781.93 139.41
784.83 139.05 786.94 138.68 787.11 138.64 790.09 138.09 791.88 137.71
795.34 137.03 796.64 136.84 799.82 136.41 800.65 136.31 803.67 136.03
804.8 136 807.95 136 809 136.11 810.93 136.4 811.73 136.53
814.25 13691 816.1 137.23 816.49 137.31 821.25 138.15 823.86 138.64
825.81 138.99 832.12 139.87 833.15 140 834.22 140 837.13 140.04
839.39 140.08 842.69 140.12 843.49 140.14 845.6 140.16 848.93 140.21
853.36 140.26 855.9 140.3 858.39 140.33 860.16 140.34 861.54 140.36
862.59 140.36 864.92 140.39 867.84 140.41 871 140.42 871.28 140.43
874.15 140.44 877.63 140.47 879.4 140.47 882.55 140.5 885.97 140.51
886.36 140.52 888.4 140.52 888.75 140.53 890.63 140.53 892.72 140.54
894.9 140.56 896.21 140.55 901.47 140.55 901.5 140.54 903.83 140.54
906.21 140.53 907.89 140.51 911.14 140.5 914.39 140.47 915.13 140.45
920.38 140.38 922.48 140.38 922.89 140.37 924.79 140.37 926.06 140.36
930.89 140.29 932.99 140.27 936.14 140.22 941.4 140.16 942.74 140.16
944 140.14 946.71 140.11 947.5 140.11 949.64 140.08 951.9 140.06
953.85 140.06 954 140.05 956.24 140.05 956.64 140.04 958.62 140.04
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958.96 140.03 961 140.03 961.36 140.02 963.62 140.02 966.39 140
980.27 140 980.7 139.99 1003.99 139.991004.44 1401009.69 140
1010.2 140.04 1010.23 1401012.85 140.22 1014.99 140.38 1016.41 140.5
1018.17 140.631018.96 140.7 1021.35 140.88 1022.93 141.01 1027.28 141.46
1028.83 141.61 1032.46 141.98 1035.64 142.26 1035.96 142.28 1038.81 142.53
1039.12 142.551042.78 142.86 1044.36 143 1045.96 143.07 1047.63 143.13
1051.52 143.3 1053.9 143.39 1055.93 143.48 1058.03 143.56 1061.05 143.74
1065.02 143.99 1070.38 144.17 1070.76 144.19 1074.55 144.31 1079.04 144.47
1079.31 144.47 1083.18 144.61 1084.74 144.651087.84 144.75 1088.5 144.76
1092.01 144.861093.13 144.9 1095.19 144.951096.78 1451099.01 145.12
1105.51 145.49 1108.03 145.631111.86 145.81113.72 145.89 1114.77 145.93
1116.63 146.021118.22 146.08 1121.39 146.22 1125.36 146.38 1126.95 146.46
1128.88 146.58 1131.71 146.781132.13 146.8 1134.89 146.99 1135.68 147
1138.07 147 1138.63 147.01 1145.3 147.01 1146.01 147.021161.37 147.02
1163.93 147.04 1166.26 147.031168.59 147.08 1170.46 147.131174.37 147.22
1177.77 147.29 1181.74 147.391182.57 147.41185.67 147.48 1186.5 147.49
1188.32 147.54 1195.24 147.69 1197.78 147.73 1201.2 147.82 1201.59 147.84
1205.86 147.96 1207.94 148.04 1210.12 148.151210.32 148.151213.62 148.31
1214.29 148.321215.88 148.381217.74 148.431218.79 148.47 1220.64 148.52
1222.23 148.58 1223.12 148.6 1225.1 148.67 1228.58 148.78 1230.17 148.8
1231.4 148.83 1233.5 148.83 1236.12 148.91 1238.47 148.99 1241.57 149.13
1242.62 149.17 1246.05 149.34 1249.34 149.49 1250.89 149.59 1254.52 149.84
1254.79 149.85 1258.65 150.14 1259.55 150.22 1262.73 150.47 1265.36 150.67
1266.7 150.79 1268.18 150.9 1269.08 150.99 1271.08 151.151271.33 151.18
1274.64 151.43 1275.1 151.43

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .045 644 .032 944 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
644 944 119.99 119.99 119.99 1 3

CROSS SECTION OUTPUT Profile #10

E.G. Elev (ft) 139.14 Element Left OB Channel Right OB
Vel Head (ft) 0.03 Wt.n-Val. 0.032
WSS. Elev (ft) 139.11 Reach Len. (ft) 119.99 119.99 119.99
Crit W.S. (ft) Flow Area (sq ft) 76.67
E.G. Slope (ft/ft) 0.000432 Area (sq ft) 76.67
Q Total (cfs) 109.00 Flow (cfs) 109.00
Top Width (ft) 42.35 Top Width (ft) 42.35
Vel Total (ft/s) 1.42 Avg. Vel. (ft/s) 1.42
Max Chl Dpth (ft) 3.11 Hydr. Depth (ft) 1.81
Conv. Total (cfs) 5246.0 Conw. (cfs) 5246.0
Length Wtd. (ft) 119.99 Wetted Per. (ft) 42.87
Min Ch El (ft) 136.00 Shear (Ib/sq ft) 0.05
Alpha 1.00 Stream Power (Ib/fts) 0.07
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.26
C & E Loss (ft) 0.00 Cum SA (acres) 0.14
CROSS SECTION

RIVER: Hunt River
REACH: Randolph RS: 5

Section E, ltem1.
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INPUT

Description:

Station Elevation Data num= 491
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 151.04 .4 151.04 2.26 151.08 4.89 151.11 6.49 151.14

7.16 151.14 9.06 151.18 10.33 151.18 12.91 151.1 14.52 151.06
16.94 150.96 18.78 150.77 21.66 150.49 23.24 150.33 25.6 150.07
26.39 149.99 29.35 149.84 31.46 149.72 33.18 149.65 37.41 149.53
37.8 149.51 38.98 149.49 40.97 149.44 42.45 149.36 44.14 149.28
45.2 149.22 46.62 149.16 48.63 149.15 55.52 149.04 57.1 149.05
579 149.07 67.18 149.19 68.44 149.23 71.27 149.29 73.36 149.34
75.84 149.33 76.45 149.34 81.51 149.47 83.23 149.57 85.73 149.73
87.02 149.8 88.52 149.9 90.95 150.03 93.32 150.18 95 150.27
96.47 150.38 98.09 150.46 100.4 150.63 101.2 150.67 103.55 150.83

105.92
113.55
123.68
133.95
140.56
151.59
158.99
208.76
219.31
234.32

150.98 107.49 151.11 109.07 151.13 109.85 151.15 111.76 151.17
151.2 114.58 151.23 115.36 151.27 116.15 151.29 118.51 151.19
150.99 124.03 151.01 125.91 150.92 131.11 150.72 132.09 150.69
150.61 136.06 150.49 137.12 150.42 138.27 150.36 138.99 150.37
150.45 142.93 150.33 146.15 150.25 148.44 150.18 149.36 150.16
150.13 152.37 150.11 154.74 150.07 155.78 150.06 157.89 150.02
150.01 171.83 150.01 171.99 150.02 188.89 150.02 189.38 150.01
150.01 208.97 150 214.58 150 215.55 149.95 218.39 149.71
149.64 224.03 149.25 225.61 149.11 227.18 148.99 232.69 148.69
148.61 236.04 148.51 238.2 148.42 242.14 148.23 24293 148.2

2445 148.12 246.47 148.03 248.89 147.94 251.59 147.86 253.17 147.8

256.32
263.91
273.64
283.98
290.96
303.56
311.38
329.15
339.98
352.66
364.98
371.28
378.37
398.84

147.7 256.91 147.67 259.46 147.59 260.12 147.56 262.61 147.48
147.43 266.55 147.36 267.34 147.33 269.19 147.28 270.25 147.26
147.16 276.18 147.1 277.38 147.06 279.94 147 280.47 146.98

146.9 286.24 146.84 286.65 146.84 287.81 146.8 290.17 146.74

146.71 293.49 146.65 295.69 146.59 299.02 146.49 299.62 146.48
146.36 305.2 146.32 305.92 146.29 307.23 146.26 308.28 146.22
146.14 315.68 146.01 321.12 145.94 322.02 145.92 325.94 145.88
145.83 329.93 145.83 332.59 145.79 335.76 145.76 338.78 145.71
145.7 343.6 145.65 343.72 145.64 346.32 145.61 350.81 145.55

145.52 357.75 145.45 360.06 145.41 361.26 145.4 362.86 145.37
145.35 365.77 145.33 368.51 145.3 369.28 145.28 370.62 145.27
145.25 373.2 145.23 374.1 145.21 37591 145.19 377.31 145.16

145.15 381.19 145.1 385.57 145.03 390.97 144.96 391.75 144.96
144.87 399.63 144.87 401.39 144.85 402.32 144.83 404.35 144.81

406.2 144.81 407.6 144.8 409.86 144.77 414.23 144.72 416.16 144.69

418.17
431.12
440.36
453.17
462.39

144.7 422.26 144.7 422.4 144.71 426.62 144.71 427.07 144.72

144.72 431.89 144.73 435.1 144.73 435.85 144.74 439.91 144.74
144.75 444.3 144.75 444.51 144.76 448.45 144.76 448.81 144.77
144.77 453.57 144.78 457.57 144.78 457.9 144.79 461.83 144.79
144.8 465.77 144.8 465.94 144.81 468.13 144.81 468.81 144.82

470.5 144.82 471 144.83 473.11 144.83 473.63 144.84 476.01 144.84

476.28
485.79
491.28
498.84
504.13
516.97
560.31
572.86
587.04
598.06
606.24
621.68

144.85 478.44 144.85 481.39 144.87 483.26 144.87 483.68 144.88
144.88 486.25 144.89 488.61 144.89 488.96 144.9 491.07 144.9

14491 493.76 144.91 494.12 144.92 496.36 144.92 496.48 144.93
144.93 499.31 144.94 501.21 144.94 501.64 144.95 503.75 144.95

Section E, ltem1.

144.96 506.72
144.98 517.49
14497 563.41
144.46 574.54
143.95 589.58
143.72 598.86
143.57 607.51
143.29 625.26

144.96 506.92 144.97 509.87 144.97 510.55 144.98
144.99 532.28 144.99 532.7 145 558.71 145
144.85 567.15 144.7 568.93 144.62 572.08 144.5
144.4 575.6 144.35 576.8 144.31 584.05 144.01
143.89 592.55 143.84 595.63 143.77 596.49 143.76
143.71 602.05 143.65 603.07 143.62 605.26 143.58
143.54 609.08 143.52 614.31 143.42 615.75 143.4
143.25 628.43 143.2 630.54 143.18 634.77 143.11
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635.76 143.1 639.79 143.03 640.76 143.02 643.73 142.98 644.52 142.96
650.03 142.89 651.41 142.88 653.18 142.85 653.79 142.85 655.54 142.82
660.68 142.76 663.3 142.72 664.65 142.71 666.57 142.68 670.69 142.64
671.75 142.62 675.23 142.58 689.4 142.4 689.71 142.39 693.55 142.35
695.15 142.32 695.7 142.32 698.36 142.28 699.64 142.27 700.43 142.25
703.18 142.22 703.96 142.2 706.73 142.17 707.51 142.15 709.6 142.13
7119 142.09 717.63 142.01 719.32 142.01 721.69 141.98 723.26 141.94
724.58 14192 728.8 141.83 728.86 141.82 733.68 141.72 734.87 141.7
735.86 141.67 738.5 141.62 741.37 141.55 741.71 141.55 744.52 141.48
74492 141.48 747.67 141.41 748.46 141.4 753.97 141.28 754.55 141.26
762.57 141.09 766.84 140.99 770.01 140.58 771.3 140.42 774.44 140.07
775.29 139.96 778.63 139.36 780.74 138.97 783.89 138.33 785.05 138.06
789.03 137.16 790.19 136.93 791.77 136.69 795.37 136.12 796.42 136
801.71 136 802.87 136.03 806.99 136.6 808.3 136.77 810.16 137.08
812.34 137.56 814.39 138.02 819.67 139.12 821.42 139.48 823.9 139.98
826.79 140.35 831.29 140.92 832.35 141.02 835.08 141.13 835.86 141.17
838.23 141.26 842.16 141.42 844.44 141.52 849.24 141.71 850.04 141.75
853.19 141.87 855.42 141.97 856.65 142 880.15 142 880.75 142.01
939.06 142.01 939.16 142.02 940.76 142.02 961.63 142.02 961.85 142.01
971.26 142.01 971.3 142 97499 142 975.24 141.99 979.29 141.99
979.96 141.98 985.55 141.95 988.34 141.92 989.41 141.92 990.99 141.9
992.13 141.9 994.93 141.87 996.12 141.87 997.62 141.851004.37 141.8
1006.58 141.81006.68 141.79 1009.1 141.79 1009.79 141.781011.97 141.78
1012.25 141.77 1014.61 141.77 1015.14 141.76 1017.25 141.76 1017.76 141.75
1019.42 141.751020.12 141.74 1022.63 141.74 1025.44 141.721027.45 141.72
1029.57 141.741031.93 141.741032.04 141.73 1035.21 141.71 1037.8 141.75
1038.38 141.751041.55 141.81042.61 141.81 1043.66 141.8 1045.78 141.75
1047.89 141.64 1049.92 141.521051.52 141.51 1054.23 141.51 1054.77 141.48
1058.71 141.181061.07 141.01 1062.64 140.99 1071.31 140.99 1072.19 141
1073.25 141.061073.67 141.11079.18 141.521081.08 141.67 1081.7 141.73
1084.17 141.93 1085.24 142.04 1087.26 142.3 1090.05 142.68 1092.57 143.01
1094.14 143.26 1096.54 143.62 1098.87 143.98 1099.68 144.09 1102.72 144.53
1103.89 144.72 1105.95 145.031107.53 145.2 1113.4 145.87 1114.46 145.97
1115.4 146.021117.34 146.061117.76 146.06 1119.34 146.1 1121.85 146.14
1124.36 146.19 1124.85 146.19 1127.45 146.24 1132.42 146.321134.53 146.35
1135.88 146.381138.76 146.42 1140.6 146.46 1142.9 146.49 1147.21 146.56
1148.47 146.59 1152.66 146.651153.99 146.68 1155.66 146.7 1159.5 146.77
1162.29 146.811166.59 146.89 1167.1 146.89 1170.31 146.951187.06 146.95
1187.36 146.96 1202.15 146.96 1202.42 146.97 1213.83 146.97 1214 146.98
1223.28 146.98 1224.07 146.99 1235.09 146.99 1235.64 147 1241.39 147
1242.3 147.031242.97 147.09 1245.47 147.28 1247.58 147.46 1249.27 147.59
1250.05 147.66 1251.63 147.78 1253.92 147.97 1254.98 148.08 1256.35 148.24
1258.6 148.49 1260.29 148.69 1260.37 148.69 1263.46 149.05 1266.55 149.49
1267.66 149.64 1268.95 149.79 1270.83 149.99 1273.05 150.27 1276.26 150.75
1276.72 150.75

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .045 640.76 .032 940.76 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
640.76 940.76 37.76 37.76 37.76 1 3

CROSS SECTION OUTPUT Profile #10
E.G. Elev (ft) 139.09 Element Left OB Channel Right OB

Vel Head (ft) 0.03 Wt.n-Val. 0.032
W.S. Elev (ft) 139.06 Reach Len. (ft) 37.76 37.76 37.76

Section E, ltem1.

90




Crit W.S. (ft) Flow Area (sq ft) 73.63

E.G. Slope (ft/ft) 0.000446 Area (sq ft) 73.63
Q Total (cfs) 109.00 Flow (cfs) 109.00
Top Width (ft) 39.09 Top Width (ft) 39.09
Vel Total (ft/s) 1.48 Avg. Vel. (ft/s) 1.48
Max Chl Dpth (ft) 3.06 Hydr. Depth (ft) 1.88
Conv. Total (cfs) 5164.0 Conw. (cfs) 5164.0
Length Wtd. (ft) 37.76 Wetted Per. (ft) 39.67
Min Ch El (ft) 136.00 Shear (Ib/sq ft) 0.05
Alpha 1.00 Stream Power (Ib/ft s) 0.08
Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.05
C & E Loss (ft) 0.00 Cum SA (acres) 0.03

Section E, ltem1.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or

greater than

1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Hunt River
REACH: Randolph RS: 4

INPUT
Description:
Station Elevation Data num= 492
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 150.7 .43 150.7 2.55 150.77 5.47 15091 7.81 151
9.94 151.01 12.06 151.12 17.13 151.41 20.65 151.63 22.8 151.75
151.79 25.79 151.94 27.9 152.05 30.02 152.2 30.29 152.21
152.41 37.76 152.72 38.31 152.77 40.12 152.86 40.58 1529

153 48.05 153 49.04 15296 51.14 152.83 52.21 152.83
152.79 55.97 152.64 57.32 152.53 58.23 152.42 59.18 152.34
152.03 62.77 151.89 66.89 151.32 69.26 151 70.83 150.83
150.55 73.98 150.5 76.34 150.26 77.92 150.09 78.62 150.04

150 80.28 150.02 81.07 149.99 85.79 149.97 90.52 149.97

150 96.82 150 97.5 150.01 102.52 150.01 102.92 150.02

23.32

33.03

42.48

53.51

61.71

73.63

80.05

92.09

117.71
162.42
184.06
197.23
210.21
221.31
230.95
247.22
257.18
269.26
285.01
295.16
309.42
326.25
339.35
347.89
357.46
370.84
381.08
389.74

150.02
150.01
149.82
148.98
148.57
148.24
147.98
147.51
147.23
146.89
146.47
146.18
145.78
145.33

118.08 150.03 148.35 150.03 148.79 150.02 162.17 150.02
175.83 150.01 176.35 150 181.11 150 183.43 149.85
187.6 149.6 190.81 149.39 191.67 149.34 196.42 149.02
199.97 148.9 203.66 148.77 205.69 148.71 207.06 148.66
212,57 148.49 213.86 148.46 214.89 148.42 219.15 148.31
222.02 148.23 224.24 148.16 227.74 148.07 229.89 148
233.94 147.89 238.55 147.77 241.33 147.68 244.07 147.61
249.58 147.45 252.73 147.35 254.01 147.32 255.88 147.26
258.24 147.19 262.18 147.09 262.96 147.06 264.43 147.03
271.08 146.85 273.7 146.77 280.29 146.6 280.71 146.58
288.74 146.36 289.74 146.34 291.95 146.27 292.25 146.27
299.19 146.08 301.58 146 303.18 145.96 308 145.81
313.18 145.67 315.72 145.61 320.45 145.49 320.84 145.47
328.87 145.27 330.47 145.22 336.2 145.08 336.98 145.05

145 340.65 144.99 344.07 144.99 344.8 144.98 347.22 144.98

144.97
144.92
144.73
144.57
144.46

351.34 144.97 351.94 144.96 354.55 144.96 356.67 144.94
361.39 144.87 364.18 144.82 366.12 144.8 369.53 144.74
372.21 144.7 373.41 144.69 375.71 144.65 380.24 144.59
384.23 144.53 384.98 144.51 387.14 144.49 388.95 144.46
392.42 144.43 393.48 144.41 396.29 144.39 397.35 144.37
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399.19 144.36 400.44 144.34 402.34 144.33 403.53 144.31 407.22 144.28
408.27 144.26 412.58 144.22 416.51 144.17 419.66 144.16 42197 144.14
423.6 144.14 42596 144.12 427.54 144.12 429.9 144.1 432.26 144.09
438.56 144.09 438.91 144.1 441.24 144.1 441.71 144.11 443.71 144.11
444,07 144.12 446.44 144.12 446.81 144.13 459.17 144.13 460.5 144.16
463.76 144.16 464.27 144.17 468.53 144.17 473.78 144.2 482.23 144.2
484.58 144.27 485.02 144.26 486.18 144.28 487.79 144.28 490.69 144.3
491.74 144.33 492.8 144.33 494.21 144.35 495.26 144.35 497.62 144.38
501.25 144.45 503.37 144.45 503.84 144.46 508.66 144.46 510.22 144.47
513.37 144.56 514.81 144.58 518.16 144.58 518.29 144.59 521.24 144.59
522.82 144.6 525.97 144.57 528.33 144.49 533.36 144.28 537.78 144.01
540.76 143.86 544.57 143.68 546.69 143.56 549.59 143.41 551.16 143.32
553.02 143.3 556.68 143.29 560.61 143.27 563.24 143.25 570.45 143.16
575.57 143.09 576.08 143.09 579.73 143.03 582.82 142.96 583.67 142.95
585.91 1429 588.17 142.86 591.32 142.79 593.69 142.76 594.47 142.76
597.4 142.73 598.55 142.73 603.92 142.68 604.45 142.67 60691 142.64
607.86 142.64 611.8 142.59 614.61 142.57 619.91 142.51 621.7 142.48
623.82 142.46 630.66 142.37 631.48 142.35 634.38 142.31 637.08 142.28
640.72 142.23 642.83 142.21 644.64 142.18 647.73 142.15 651.17 142.1
65196 142.1 657 142.03 658.68 142.02 659.74 142 668.49 142
669.37 141.99 672.46 14191 674.53 141.87 676.37 141.85 682.67 141.77
684.82 141.73 686.15 141.72 689.32 141.66 691.01 141.64 695.26 141.56
697.63 141.53 702.35 141.46 705.17 141.41 706.23 141.4 708.65 141.35
712.65 141.29 715.74 141.23 719.67 141.17 725.01 141.08 726.3 141.05
729.12 141.01 729.47 140.99 731.19 140.78 732.64 140.59 735 140.3
736.87 140.06 73793 139.9 741.1 139.32 742.15 139.1 743.3 138.88
745.66 138.46 747.23 138.14 749.55 137.68 751.66 137.28 752.66 137.11
753.53 137.02 755.11 136.97 759.01 136.9 760.62 136.9 765.4 136.99
766.45 137.08 769.28 137.4 772.79 137.95 777.16 138.75 777.94 1389
779.13 139.08 785.03 139.79 786.37 139.96 787.39 140.03 789.58 140.11
793.02 140.25 795.27 140.33 796.11 140.35 801.32 140.55 805.38 140.69
808.72 140.81 812.06 140.89 814 140.95 818.48 141.06 818.89 141.08
821.69 141.15 824.9 141.18 827.02 141.24 830.7 141.32 832.92 141.38
835.13 141.42 836.29 141.42 838.58 141.44 844.09 141.54 846.45 141.57
847.24 141.59 849.6 141.61 852.75 141.65 857.93 141.65 858.26 141.66
860.62 141.66 861.02 141.67 863.42 141.67 863.66 141.68 865.77 141.68
866.14 141.69 868.5 141.69 870.86 141.71 872.44 141.71 874.01 141.73
876.37 141.73 876.48 141.74 881.62 141.74 881.89 141.75 886.9 141.75
890.07 141.78 897.13 141.78 897.47 141.79 902.75 141.79 904.45 141.81
908.37 141.84 909.45 141.84 913.19 141.88 914.38 141.88 915.75 141.9
918 141.91 921.77 141.95 922.84 141.95 924.41 141.97 929.24 141.97
929.92 141.98 932.45 141.98 933.07 141.99 937.01 141.99 937.27 142
940.94 142 941.39 142.01 944.09 142.01 944.48 142.02 947.57 142.02
948.03 142.03 952.75 142.03 953.32 142.02 957.69 142.02 959.74 142.07
961.92 142.11 963.78 142.16 964.57 142.17 967.77 142.25 969.21 142.27
972.44 142.27 973.23 142.28 975.59 142.37 976.71 142.4 980.94 142.48
982 142.49 984.25 142.54 987.28 142.66 988.34 142.69 989.76 142.75
992.13 142.81 997.64 142.981002.36 143.11005.51 143.141006.29 143.16
1009.4 143.21012.71 143.26 1014.17 143.281017.92 143.28 1021.26 143.37
1023.62 143.421028.49 143.461029.92 143.48 1034.65 143.48 1034.83 143.47
1039.05 143.551041.16 143.55 1043.4 143.54 1044.82 143.57 1048.03 143.61
1048.03 143.61051.18 143.64 1055.76 143.721058.07 143.77 1061.42 143.9
1062.48 143.981066.14 144.28 1068.64 144.47 1069.69 144.56 1070.87 144.68
1072.86 144.911074.02 145.031077.96 145.36 1084.48 145.98 1085.04 146.02
1088.98 146.18 1092.98 146.36 1094.58 146.42 1096.85 146.52 1098.43 146.58
1103.5 146.661107.73 146.71 1116.18 146.92 1118.66 146.94 1120.27 146.94
1122.05 146.96 1123.63 146.96 1126.86 146.98 1128.29 147 1155.58 147
1156.7 147.02 1158.79 147.01 1159.06 147.04 1160.4 147.021162.21 147.06
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1164.78 147.07 1167.05 147.07 1167.72 147.08 1170.14 147.08 1170.87 147.09
1173.23 147.061174.02 147.06 1176.32 147.02 1178.75 147.02 1179.41 147
11819 147.021182.87 147 1184.26 147.03 1186.08 147 1187.41 147.04
1188.03 147.02 1189.77 147.08 1194.87 147.23 1196.48 147.29 1197.96 147.33
1200.53 147.43 1202.37 147.521204.93 147.67 1206.31 147.76 1208.1 147.86
1210.32 1481212.33 148.181215.76 148.53 1217.61 148.73 1219.6 148.99
1223.95 149.61225.99 149.951228.18 150.28 1232.41 150.96 1233.46 151.1
1237.02 151.54 1239.8 151.91 1240.66 152.01 1241.74 152.11 1246.47 152.53
1248.04 152.661251.98 153.01 1255.13 153.331255.92 153.42 1258.32 153.66
1261.43 153.98 1266.15 154.64 1268.33 154.951272.15 155.54 1274.67 155.99
1276.39 156.23 1276.72 156.23

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .045 604.45 .032 904.45 .045

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
604.45 904.45 73.77 73.77 73.77 1 3

CROSS SECTION OUTPUT Profile #10

E.G. Elev (ft) 139.06 Element Left OB Channel Right OB
Vel Head (ft) 0.07 Wt.n-Val. 0.032

WS.S. Elev (ft) 138.98 Reach Len. (ft)

Crit W.S. (ft) 138.05 Flow Area (sq ft) 49.66
E.G. Slope (ft/ft) 0.001458 Area (sq ft) 49.66
Q Total (cfs) 109.00 Flow (cfs) 109.00
Top Width (ft) 35.73 Top Width (ft) 35.73
Vel Total (ft/s) 2.19 Avg. Vel. (ft/s) 2.19
Max Chl Dpth (ft) 2.08 Hydr. Depth (ft) 1.39
Conv. Total (cfs) 2854.3 Conv. (cfs) 2854.3
Length Wtd. (ft) Wetted Per. (ft) 36.07
Min Ch El (ft) 136.90 Shear (Ib/sq ft) 0.13
Alpha 1.00 Stream Power (Ib/fts) 0.28
Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N VALUES

River:Hunt River

Reach River Sta. nl n2 n3

Randolph 10 .045 .032 .045
Randolph 9 .045 .032 .045
Randolph 8 .045 .032 .045
Randolph 7 .045 .032 .045
Randolph 6 .045 .032 .045
Randolph 5 .045 .032 .045
Randolph 4 .045 .032 .045

SUMMARY OF REACH LENGTHS
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River: Hunt River

Reach

Randolph
Randolph
Randolph
Randolph
Randolph
Randolph
Randolph

River Sta.

1
9
8
7
6
5
4

0

Left Channel Right

158.82 158.82 158.82
121.2 121.2 121.2
1209 1209 120.9
140.37 140.37 140.37
119.99 119.99 119.99
37.76 37.76 37.76
73.77 73.77 73.77

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Hunt River

Reach

Randolph
Randolph
Randolph
Randolph
Randolph
Randolph
Randolph

River Sta.

B UTOY N 0 O =

0

Contr. Expan.

R R R R R R
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REQUIREMENTS.
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AND DUMPSTE@ C,

_/ \
FINISHED GRADE

INSTALL APPROVED
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CATCH BASIN W/ INLET PROTECTION

\

PLANTINGS — SEE LANDSCAPE PLANS

\\\

[
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PONDING

/ R
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ALL UNSUITABLE SUBGRADE AND
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1. SEE GEOTECHNICAL ENGINEERING REPORT FOR SUBGRADE COMPACTION AND PREPARATION EXPANSION JOINT

REQUIREMENTS.

2. THE TOP 24 INCHES OF EXISTING UNDOCUMENTED FILL SHALL BE REPROCESSED, MOISTURE
CONDITIONED, PLACED, AND COMPACTED IN ACCORDANCE WITH THE PROJECT DOCUMENTS.
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TION

e Y
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@ HEAVY DUTY ASPHALT PAVEMENT DETAIL @ CURB TRANS|

TRENCH WIDTH = OD PIPE +
2Q"
VARIES

3'-0" MIN.

I

W —
/Aﬂﬁﬁ

ROADWAY —/
SUB-BASE

OR o

GRAVEL
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INTRODUCTION

The following represents the traffic study completed for the construction of a proposed bus facility
to be located at 34 Scanlon Drive in Randolph, Massachusetts. This site will be utilized as a bus
storage and maintenance area. The existing site currently consists of a church and a paved lot for
bus and vehicle parking.

Presented within are existing conditions in the vicinity of the project site, a safety analysis of the
study area, an analysis of the traffic based on existing, future (2029) no-build and future (2029)
build conditions, and proposed recommendations, as necessary. A locus map of the study area is
provided in Figure 1 and the proposed site layout is shown in Figure 2.

DATA COLLECTION

In addition to the proposed site driveways, two study intersections have been identified for assessment
with regards to traffic capacity and safety as part of this study. The study intersections include:

¢ North Main Street at Scanlon Drive and Russ Street
* High Street at Reed Street

On May 25, 2022 manual turning movement counts (MTMCs) were conducted at these study area
intersections between the hours of 7:00 a.m. and 9:00 a.m. and 4:00 p.m. and 6:00 p.m.

Crash data for the roadway network in the vicinity of the project site was retrieved from the
Massachusetts Department of Transportation (MassDOT) Crash Data Portal for the period of
January 2018 to December 2022. A crash review is included in this report to identify any potential
trends that may require mitigation.

A field review of the study area was conducted on Thursday, April 21, 2022. Geometric
measurements and other field observations were recorded at the significant intersections in the
vicinity of the project site, the information obtained was used in the analysis of the study area
intersections.

The Planning Department for the Town of Randolph was contacted to determine if there are currently
any developments proposed whose trip generation information should be included in the study, of
which none were noted.

107




Section E, ltem1.

L7 PROJECT SITE SR NS SRS
| ‘: :“",’ > T= r: 7 -7‘ 5% ‘,, 7‘ )<

"Wy

TUDY INTERSECTION |8 : : e P : -
PROJECT NO. 22077.0 DATE: MARCH 2023

FIGURE 1
LOCUS MAP

SCANLON DRIVE
RANDOLPH, MASSACHUSETTS




: Section E, ltem1.
-
-
-

TN TGAS

\ THE GALANTE

AN ARCHITECTURE

STUDIO INC

30 15 0 30 60 / 6 1 7 5 7 6 2 5 0 0

e —

1 inch = 30 feet

WWW . GALANTEARCHITECTURE.COM

VERTICAL GRANITE CURBING

TYP. N
LANDSCAPE ISLANDS
FENCE (SEE LANDSCAPE PLANS)
(SEE LA DRAWING FOR DETAILS) \{ /

/ TYP.
GENERATOR
TRANSFORMER

VGC
PROPOSED CURB CUT T GEN. ' ' Projec’[ Number

S Ve 2221

:T Project Title
[SEEPLANTING PLAN] —vee | Yankee Bus Line HQ
CONCRETE WALKWAY W .
ADA PARKING SPACES R7-8 / 34 Sconlon Drlve

| Randolph, MA 02368
& 12,0 A vee

ﬁ 7{12.0' 7L ﬁ
VERTICAL GRANITE CURBING

: ® & samiotes
R1-1 © \ 0
PROPOSED é é C&

EH
/
45.0

WIDENED CURB CUT . A\H ) < * 0 Samiotes Consultants Inc.
~ =2 Av Civil Engineers + Land Surveyors
S ®) ? 20 A Street
L Framingham, MA 01701
7 50.0' s
A R5-1 T 508.877.6688
ADA PATH PAVEMENT MARKINGS 3 s F 508.877.8349
\ www.samiotes.com
<
LANDSCAPING ISLAND @ PAVEMENT 3 [ i
' (SEE LA PLAN)
AN - ® DUMPSTER & RECYCLING o
. > T ENCLOSURE
™~ @@ 0 I@/‘ Drawing Title
j N | o
| ¢ © !
/ R N| o
’ . LAYOUT PLAN
/ . R
/ ~
/ n )
- 3'W LANDSCAPING ISLAND / PROPOSED YANKEE BUS )
(SEE LA PLAN) quv / HEADQUARTERS ®
R " // FFE=146 © 2 Date/lIssued For
\
| 04.20.23
R6-1(L N | H 45.0' | . B d
| Planning Boar
| G : Submission
PROPOSED {
WIDENED CURB CUT o
S - g | ®) ®
{ H _ _
R6-1(L | A’{ <
| 2 3]
l »*
; BUILDING OVERHANG _/ © M
| '/ O VGC /R
/ N 8 N R
4 /V7(12.0' 7L
A,v ~ * EAVY DUTY BITUMINOUS — C Prini 24x36
w 4 v
S 71207 S 5 EH — PAVEMENT ANDSCAPING = Scale
- < // 5 (SEE LA PLAN) -
] © N As Noted
/ VGC
Lo =7 00N OO L N\l O . § S @ e @ ——— g — = g _— O /_ B O e  ———— g ————— g ———— g —————— g ———. M e G B & e S e e 00— & O O— -O— -O— O O—4-0— -O— O O O— -O— O O O— -O— -O—
/ Drawn By
SEGMENTAL RETAINING WALL
ull 6' CHAIN LINK FENCE MEK
LANDSCAPING ISLAND

(SEE LA PLAN)

Drawing Number

C-201

109



AutoCAD SHX Text
HIGH STREET 1938 COUNTY LAYOUT (PUBLIC - 66' WIDE)

AutoCAD SHX Text
8" CLAY

AutoCAD SHX Text
HEDGES

AutoCAD SHX Text
GUARDRAIL

AutoCAD SHX Text
12" CLAY

AutoCAD SHX Text
15" CLAY

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
OUT

AutoCAD SHX Text
(RECORD)

AutoCAD SHX Text
(RECORD)

AutoCAD SHX Text
(RECORD)

AutoCAD SHX Text
(RECORD)

AutoCAD SHX Text
05-A-007.01

AutoCAD SHX Text
FEMA ZONE A

AutoCAD SHX Text
FEMA ZONE X

AutoCAD SHX Text
N

AutoCAD SHX Text
MSPCS

AutoCAD SHX Text
SCANLON DRIVE TOWN LAYOUT #6404 (PUBLIC - 50' WIDE) 

AutoCAD SHX Text
CONC HEADWALL

AutoCAD SHX Text
BOL

AutoCAD SHX Text
BOL

AutoCAD SHX Text
BOL

AutoCAD SHX Text
BOL WITH HCP SIGN

AutoCAD SHX Text
BOL

AutoCAD SHX Text
FLAG POLES

AutoCAD SHX Text
TRANSFORMER

AutoCAD SHX Text
WALL HYDRANT

AutoCAD SHX Text
PAVEMENT PATCH

AutoCAD SHX Text
FOUNTAIN

AutoCAD SHX Text
CONC. PARKING STOPS

AutoCAD SHX Text
18" CLAY SEWER

AutoCAD SHX Text
18" CLAY SEWER

AutoCAD SHX Text
PARCEL B PORTION OF HIGH STREET ALTERATION (DEED BK:39052, PG:270)

AutoCAD SHX Text
PARCEL A PORTION OF HIGH STREET ALTERATION (DEED BK:39052, PG:262)

AutoCAD SHX Text
100' BUFFER LINE

AutoCAD SHX Text
100' BUFFER LINE

AutoCAD SHX Text
WF BANK S-9

AutoCAD SHX Text
WF BANK S-8

AutoCAD SHX Text
WF BANK S-7

AutoCAD SHX Text
WF BANK S-6

AutoCAD SHX Text
WF BANK S-5

AutoCAD SHX Text
WF BANK S-4

AutoCAD SHX Text
WF BANK S-3

AutoCAD SHX Text
WF BANK S-2

AutoCAD SHX Text
WF BANK S-1

AutoCAD SHX Text
WF BANK S-18

AutoCAD SHX Text
WF BANK S-19

AutoCAD SHX Text
WF BANK S-23

AutoCAD SHX Text
WF BANK S-31

AutoCAD SHX Text
N/F SAMUEL E ABELL & CHESTER D. FAHEY  DEED BOOK 10890, PAGE 85 PARCEL ID: 05-A-007.404

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
10

AutoCAD SHX Text
AC UNIT

AutoCAD SHX Text
HEIGHT=20.6'

AutoCAD SHX Text
CONC. RET. WALL

AutoCAD SHX Text
CONC, RET. WALL

AutoCAD SHX Text
PLANTER

AutoCAD SHX Text
CCB

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
CCB

AutoCAD SHX Text
CCB

AutoCAD SHX Text
6' STOCKADE

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CCB

AutoCAD SHX Text
EXISTING 2 STORY BRICK BUILDING FOOTPRINT = 5638 SQ. FT.

AutoCAD SHX Text
CCB

AutoCAD SHX Text
CCB

AutoCAD SHX Text
1

AutoCAD SHX Text
~

AutoCAD SHX Text
A

AutoCAD SHX Text
55.6'

AutoCAD SHX Text
30.3'

AutoCAD SHX Text
62.3'

AutoCAD SHX Text
8.8'

AutoCAD SHX Text
21.6'

AutoCAD SHX Text
32.2'

AutoCAD SHX Text
47.4'

AutoCAD SHX Text
24.2'

AutoCAD SHX Text
22.0'

AutoCAD SHX Text
85.3'

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
HEIGHT=22.4'

AutoCAD SHX Text
BUILDING SETBACK LINE (TYP.)

AutoCAD SHX Text
SURFACE WATER SUPPLY PROTECTION ZONE C SURFACE WATER SUPPLY PROTECTION ZONE A - (200' OFFSET FROM BANK)

AutoCAD SHX Text
SURFACE WATER SUPPLY PROTECTION ZONE C SURFACE WATER SUPPLY PROTECTION ZONE A (200' OFFSET FROM BANK)

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
OW

AutoCAD SHX Text
GV

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
OW

AutoCAD SHX Text
S

AutoCAD SHX Text
1 inch =   feet

AutoCAD SHX Text
0

AutoCAD SHX Text
60

AutoCAD SHX Text
30

AutoCAD SHX Text
30

AutoCAD SHX Text
30

AutoCAD SHX Text
15


Section E, ltem1.

EXISTING ROADWAY CONDITIONS

The study area for the development is defined as the significant roadways and intersections in the
vicinity of the site that may be impacted by the construction of a bus storage and maintenance area.
Listed below are the roadways and intersections included in the study area.

Study Area Roadways
1. North Main Street from Reed Street to Scanlon Drive
2. Scanlon Drive from North Main Street to High Street
3. High Street from Scanlon Drive to Reed Street
4. Reed Street from High Street to North Main Street

Study Area Intersections
1. North Main Street at Scanlon Drive and Russ Street
2. High Street at Reed Street

Study Area Roadways
North Main Street

North Main Street (Route 28) is a north/south roadway within the study area. This State route
extends from Eastham, Massachusetts to the New Hampshire state line in Methuen, Massachusetts.
The roadway is classified as an urban principal arterial under State jurisdiction. The roadway cross
section is typically comprised of two, 11-foot-wide travel lanes in each direction. There are 8-foot-
wide concrete sidewalks along both the east and west sides of the roadway. The posted speed limit
within the study area is 30 miles per hour. Given the site’s proximity to the 1-93/Route 28
interchange, it is anticipated most bus traffic generated by the site will be destined to/from the
highway via North Main Street.

Scanlon Drive

Scanlon Drive is approximately 1,100 feet long extending east/west from North Main Street to
High Street and serves as the primary access to and from the site. Scanlon Drive is an urban minor
arterial under Town jurisdiction. The roadway cross section consists of one, 12-foot-wide lane with
a 7-foot-wide shoulder in each direction. There is no posted speed limit along Scanlon Drive.

High Street

High Street runs in the general north/south direction along the west side of the site connecting to
nearby neighborhoods. From Scanlon Drive to Reed Street, this roadway is classified as an urban
minor arterial under Town jurisdiction. Similar to Scanlon Drive, the roadway cross section consists
of one, 12-foot-wide lane with a 7-foot-wide shoulder in each direction. Parking is prohibited along
the western side of the roadway. The posted speed limit is 30 miles per hour.

Reed Street

Reed Street runs in the general east/west direction and is classified as an urban minor arterial under
Town jurisdiction. The roadway cross section is typically comprised of one, 12-foot-wide travel
lane and a 6-foot-wide shoulder in each direction. There are 5-foot-wide concrete sidewalks along
both the north and south sides of the roadway. The posted speed limit within the study area is 30
miles per hour.
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Study Area Intersections

North Main Street (Route 28) at Scanlon Drive and Russ Street

North Main Street at Scanlon Drive/Russ Street functions
as a four-way, signalized intersection with approach legs
from all cardinal directions. The northern quadrants are
occupied by commercial properties, while the southern
quadrants are residential properties.

At the northbound approach to the intersection, the two
lanes present on North Main Street taper into three lanes,
with one dedicated to left turns, one dedicated to through
movements and one for through and right-turn movements.
For the southbound approach to the intersection, the two
lanes present on North Main Street taper into four lanes,
with one dedicated to left-turn movements, two dedicated
to through movements and one dedicated to right-turn
movements.

Photo 1: North Main Street traveling
Southbound to Scanlon Drive and Russ
Street Intersection

The westbound approach to the intersection is two lanes at the intersection, with one dedicated to
left-turn movements and one allowing through and right movements. The eastbound approach to
the intersection is comprised of two lanes with one lane dedicated to left turn movements, while

the other allows for all movements.

Sidewalks surround each leg of the intersection, with crosswalks present along the south, east, and

west legs.

High Street at Reed Street

lines.

Photo 2: Intersection of High
Street at Reed Street

The intersection of High Street at Reed Street forms a four-way,
signalized intersection with approach legs from all cardinal directions.
High Street forms the north and south legs, while Reed Street forms
the east and west legs. This intersection is surrounded predominantly
by residential properties. Each leg of the intersection is comprised of
one travel lane per direction. Sidewalks exist on both sides of both
roadways and crosswalks are present at each leg of the intersection,
accompanied by mast-arm mounted push buttons. The vertical
curvature of the eastern leg of the intersection limits drivers’ sight
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EXISTING SITE OBSERVATIONS

The existing site currently serves a church and a paved lot for bus and vehicle parking. There
are multiple driveways along Scanlon Drive and one along High Street. Though the existing uses
currently generate traffic, the peak periods for the church are assumed to be in the evening and/or
weekend hours.

EXISTING TRAFFIC VOLUMES

Manual turning movement counts (MTMCs) were conducted on May 25, 2022 during the hours
of 7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. for the following intersections:

¢ North Main Street at Scanlon Drive and Russ Street
* High Street at Reed Street

Copies of all count data are provided in Appendix A. Existing traffic volumes for the morning peak
hour and afternoon peak hour are shown in Figure 3.
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SAFETY ANALYSIS

Crash Data

Crash data for the study area was extracted from the MassDOT Crash Data Portal for the most
recent five (5) year period from January 2018 through December 2022. Table 1 shows a summary
of crashes by type and severity and a detailed table of all crash data reviewed is provided in
Appendix B.

Table 1: Crash Summary for Study Area

Roadway/ Total Non-Fatal Anele Head | Single | Rear | Side- Unknown
Intersection Crashes Injuries & On Vehicle | End swipe

High Street 12 4 2 0 5 5 0 0
North Main Street

(Route 28) 155 110 75 7 14 35 23 1
Reed Street 7 4 1 0 3 1 2 0
Pond Street 1 0 0 0 0 1 0 0
Scanlon Drive 2 0 2 0 0 0 0 0
High Street at 27 22 15 0 3 6 2 1

Reed Street

North Main Street
at Reed 25 24 14 2 1 2 6 0
Street/Pond Street

North Main Street
at Scanlon 26 15 10 0 3 11 2 0
Drive/Russ Street

High Street at
Scanlon Drive

Between January 2018 and December 2022, a total of 256 crashes occurred within the study area.
There were no fatalities but 47% of the crashes resulted in personal injuries. Most of these collisions
(61%) were along the approximate 3,700 feet of North Main Street (Route 28) within the study
area. Along this roadway, 48% were angle collisions and 23% were rear-end collisions. The rear
end and angle collisions along North Main Street (Route 28) are the most common types of crashes
typically associated with turning movements into and out of side streets and driveways and they
are generally low-severity incidents.

For the signalized intersections within the crash review area, at least half of the collisions were rear
end or angle collisions. Additionally, these three intersections are currently listed on the “Top 5%
Intersection Crash Clusters 2017-2019” released by MassDOT.

To assess the severity of this high crash volume, Pare assessed the crash rates for the intersections
and roadway segments compared to the state averages. Crash rates are calculated to normalize the
number of crashes relative to the volume of traffic that both the roadway segment and intersection
see. Typical crash rates for signalized intersections are generally 0.75 crashes per million entering
vehicles, while crash rates for urban principal arterials are 3.58 crashes per million vehicle miles
traveled. Table 2 provides a summary of the crash rates for the study area.
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Table 2: Crash Rate Summary

Intersection/Roadway Segment: Crash Rate:
North Main Street at Scanlon Drive and Russ Street 0.41/MEV
North Main Street at Reed Street and Pond Street 0.46/ MEV
High Street at Reed Street 0.95/MEV
North Main Street (Route 28) 2.46/MVMT

MEV: Million Entering Vehicles
MVMT: Million Vehicle Miles Traveled

As shown, the intersection of High Street and Reed Street shows a slightly elevated crash rate. The
remaining intersections and the segment of North Main Street (Route 28) analyzed have lower crash
rates than the state average.

Sight Distance

On June 17, 2021, a spot speed study was conducted on Scanlon Drive near the site driveways to
assess driving speeds along the roadway. A summary of the speed data results is shown in Table 3
below. The complete data log can be found in Appendix C. As there was no speed limit posted for
Scanlon Drive, a de facto speed of 30 miles per hour was assumed, consistent with all the other
roadways in the study area. The most notable metric presented in Table 3 is the 85" percentile
speed, which was utilized for the sight distance analysis. The captured 85" percentile speed of 34
miles per hour on Scanlon Drive was rounded up to a design speed of 35 miles per hour to provide
a more conservative analysis.

Table 3: Scanlon Drive Speed Study Summary

Posted Average True Median 85 10 MPH % over

Speed Speed (50 Percentile) Percentile Pace Posted
Eastbound 30 30 31 34 26-35 52%
Westbound 30 30 31 34 26-35 54%

In conjunction with the spot speed study conducted, the available sight distances for the existing
site driveways were observed and measured. According to the latest edition of the American
Association of State Highway and Transportation Officials (AASHTO) publication A Policy on the
Geometric Design of Highways and Streets, the minimum safe stopping sight distance (SSD) for
35 miles per hour is 250 feet. AASHTO gives guidance for a more desirable intersection sight
distance (ISD) for incremental speeds, which will not only avoid collisions, but maintain vehicular
flow of at least 70 percent of the original operating speed. The minimum intersection sight distances
(ISD) for left- and right-turning vehicles are 390 feet and 335 feet, respectively, for a speed of 35
mph. A summary of the sight distances available for the driveway can be seen in Table 4 below.

Table 4: Sight Distance Summary

Required SSD (ft)

Required ISD (ft)

Site Driveway at
Scanlon Drive

To the East

250

390

To the West

250

335
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During the field visit, sight lines along Scanlon Drive were assessed to determine areas where sight
distance would become hindered, identifying areas where a proposed driveway would be
problematic for site design.

On Scanlon Drive, there exists decorative bushes and additional floral arrangements that hinder
drivers’ sight lines substantially at the existing driveways, requiring drivers to move past the
intended shoulder striping when attempting to exit. Additionally, the eastern end of Scanlon Drive
has significant horizontal and vertical curvature. For drivers heading west along Scanlon Drive, the
combined curvature and placement of bushes can block a driver’s sight line to the extent that it
prevents them from seeing any drivers attempting to exit the lots. For drivers attempting to exit,
this combination will also prevent them from seeing cars as they move along the curve and behind
the bushes.

An analysis of the proposed driveway locations shows sufficient sight lines for vehicles circulating
the site. Decorative bushes are proposed within the vicinity of the driveway and may increase risks
for exiting vehicles. It is recommended that they be regularly maintained so as not to interfere with
sightlines in and out of the site.

According to AASHTO, if the intersection sight distances cannot be achieved, but the available
sight distance is at least equal to the appropriate stopping sight distance, then drivers have sufficient

sight distance to anticipate and avoid collisions.

FUTURE CONDITIONS

Future traffic volumes are determined by projecting the existing traffic volumes based on a
determined annual growth rate and including known potential developments within the study area.
The Town of Randolph Planning Department was contacted to determine if there are currently any
developments proposed within the vicinity of the site whose trip generation information should be
included in the study to which none were noted.

To account for background growth along the roadways within the vicinity of the project site, the
existing traffic volumes were projected over a seven-year horizon from 2022 to 2029. Recent census
data was reviewed to determine the appropriate growth rate. The census data showed an average
population increase of approximately 0.86% per year from 2010 to 2020 for the town. To provide a
conservative analysis of the project area, a growth rate of 1.0% per year was used for the seven-year
projection.

A copy of the available census data is provided in Appendix D. Figure 4 provides the 2029 future no-
build volumes for the morning peak hour, and the afternoon peak hour.

BUILD CONDITIONS

The future 2029 build condition represents the future 2029 no-build condition plus potential traffic
increases expected from new bus storage and maintenance area.

Trip Generation

The site will generate trips for both buses and passenger vehicles. Information provided for the
proposed site operations and parking usage were used to determine the estimated trips at the site.
Approximately 75 buses are expected to be using the site; however, due to the staggering schedule
of operations, only 20% or 15 buses are estimated to enter and exit the site during peak hours. This

10
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number is also used to determine the bus drivers’ contribution to the number of passenger vehicles
circulating the site during peak hours. In addition, on-site staff will be present to regulate the
maintenance area in which up to 20 passenger vehicles were estimated to be entering in the morning
and exiting in the afternoon peak. Circulation at the site is as follows:

Morning Peak Hour

* Entering:
o 20 passenger vehicles for on-site staff
o 15 passenger vehicles for bus drivers starting their shift.
o 15 buses returning from a trip.

*  Exiting:
o 15 buses leaving for a trip
o 15 passenger vehicles for bus drivers leaving after their shift

Afternoon Peak Hour
* Entering:
o 15 buses returning from a trip
o 15 passenger vehicles for bus drivers starting their shift
* Exiting:
o 20 passenger vehicles for on-site staff
o 15 passenger vehicles for bus drivers after their shift
o 15 buses leaving for a trip

Complete trip generation calculations are provided in Appendix E.

Trip Distribution

Trip distribution of the new bus storage and maintenance area for passenger vehicles will mimic
the existing site operations. As bus operations are not localized within the town, it is assumed that
trips for buses will use the most direct route to and from the highway using North Main Street
(Route 28). Within the site, the western driveway will be utilized for entering buses, the central
driveway will be utilized for exiting buses, and the eastern driveway will be utilized by autos
entering and exiting the site.

Complete trip distribution calculations are provided in Appendix E. Site generated traffic volumes
are shown in Figure 5 and the future (2029) build volumes are shown in Figure 6.
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CAPACITY ANALYSIS

Capacity analysis was completed for all study intersections for existing, future (2029) no-build, and
future (2029) build conditions. Capacity analysis characterizes intersections based on their level of
service (LOS). LOS is a quality measure describing operational conditions within a traffic stream,
generally in terms of service measures such as speed, travel times, traffic interruptions, etc. Six
LOS, from A to F, are defined for each type of facility, with A representing the best operating
conditions and F representing the worst operating conditions. The LOS criteria for signalized and
unsignalized intersections is provided in Table 5. Tables 6 and 7 and provides the capacity analysis
results for all intersections for the a.m. and p.m. peak hours, respectively. The complete capacity
analyses can be found in Appendix F.

Table 5: LOS Criteria for Signalized Intersections

Signalized Intersection | Unsignalized Intersection
LOS Delay Time (sec/veh) Delay Time (sec/veh)

A <10 0-10

B >10-20 >10-15
C >20-35 > 15-25
D > 35-55 >25-35
E > 55-80 >35-50
F > 80 > 50

As shown in the tables below, there is not expected to be any change in overall LOS at the signalized
intersections between no-build and build conditions during either the morning or afternoon peak
hours. The overall impact of the proposed development is anticipated to be less than two seconds
of additional delay at both intersections during both peak hours. Under existing conditions, the
intersection of North Main Street (Route 128) at Scanlon Drive and Russ Street operates at an LOS
D and an LOS C for the morning peak hour and afternoon peak hour, respectively. The afternoon
peak hour remains at an LOS C for both the no-build and build conditions. The morning peak hour
is expected to operate at an LOS E for both the no-build and build conditions.

The intersection of High Street and Reed Street was also analyzed as a portion of passenger vehicles
traveling to and from the site are expected to go through this intersection. A traffic signal plan for
the intersection could not be obtained to provide a more accurate analysis. However, optimized
timings were utilized to provide an idea of the intersection’s conditions. Based on the analyses, the
existing condition of the intersection operates at an LOS C and LOS B for the moming and
afternoon peak hours, respectively. The no-build and build scenarios for both peaks reflect an
increased delay but still maintain the LOS for their respective existing conditions.

There is a minor increase in delay at intersections surrounding the site; however, the additional
trips associated with the proposed bus storage and maintenance area is not expected to significantly
affect traffic and will result in no change to the level of service compared to the no-build condition.

The proposed driveways in the build scenario were analyzed and are expected to operate at an LOS
C or better for all movements at all three driveways. There are expected to be slight delays both
entering and exiting the site.

15
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Table 6: A.M. Peak Hour LOS Table

Existing (2022) Future (2'029) No- F uture'(2029)
. Build Build
Intersection Movement
LOS Queue LOS Queue LOS Queue
(Delay') | Length? | (Delay') | Length? | (Delay!) | Length?
B L B (16.9) 13 B (10.9) 14 B (10.9) 15
T,R D (36.4) #689 E (70.5) #798 E (68.0) #789
L C(23.3) #232 E (63.5) #284 E (63.5) #284
B T 2.0 221 B (16.1 2 B (16.1 2
North Main S €320) as.ly o7 as.l) o7
Street (Route 28) R A (1.8) 18 A (0.9 19 A (1.0) 20
at Scanlon Drive/ L D (40.1) #433 F (93.5) #469 | F(103.8) | #496
Russ Street EB
T,R D (38.1) #431 F (91.0) #471 F (99.0) #493
WB L D (41.0) 63 E (67.0) 69 E (67.0) 69
T,R C(32.7) #170 E (75.6) #200 E (78.3) #204
Intersection D (49.1) E (57.6) E (58.3)
NB L, T,R C(21.8) #292 C (26.9) #340 C (29.0) #355
SB L, T,R B (12.2) 116 B (12.8) 128 B (13.0) 130
High Street at
Reed Street EB L, T,R C (34.5) #278 C (31.9) #304 C (34.5) #313
WB L, T,R B (13.1) 93 B (12.9) 100 B (12.9) 100
Intersection C (22.5) C (23.5) C(25.1)
Scanlon Drive at
Bus Entrance WB LT N/A N/A N/A N/A B (11.6) 3
Driveway
Scanlon Drive at
Bus Exit NB L,R N/A N/A N/A N/A C (17.6) 5
Driveway
Scanlon Drive at | NB L,R N/A N/A N/A N/A C (16.0) 3
Auto Driveway | wWB L,T N/A N/A N/A N/A A (9.1) 0

# - 95" percentile volume exceeds capacity; queue may be longer; N/C — No Conflict.
1. Delay shown in seconds per vehicle.
2. Queue Length shown in feet.
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Table 7: PM Peak Hour LOS Table

Existing (2022) Future (2'029) No- F uture'(2029)
. Build Build
Intersection Movement
LOS Queue LOS Queue LOS Queue
(Delay') | Length? | (Delay') | Length? | (Delay!) | Length?
NEB L B (16.4) 18 B (16.9) 20 B (17.2) 20
T,R C(33.7) 291 D (36.4) 324 D (37.4) 324
L C (20.7) 121 C(23.3) 134 C (24.5) 136
B T 28. 2 2.0 .

North Main S C (28.8) #58 C (32.0) #659 C(33.3) #659
Street (Route 28) R A (1.8) 36 A(1.8) 36 A (1.9) 37
at Scanlon Drive/ L D (39.5) 164 D (40.1) 180 D (42.2) 198

Russ Street EB

T,R D (37.3) 157 D (38.1) 174 D (39.2) 188
WB L D (39.8) 78 D (41.0) 84 D (41.6) 84
T,R C(31.8) 146 C (30.9) #193 C (32.6) #200
Intersection C (26.9) C (28.7) C(29.7)
NB L, T,R A (10.0) 92 B (10.7) 103 B (10.9) 105
SB L, T,R B (16.0) #175 B (18.4) #231 C (20.2) #248
High Street at
Reed Street EB L, T,R B (15.1) 122 B (14.9) 134 B (15.0) 135
WB L, T,R A (7.5) m36 A (6.6) m33 A (6.7) m33
Intersection B (12.6) B (13.4) B (14.2)
Scanlon Drive at
Bus Entrance WB L N/A N/A N/A N/A A(9.5) 3
Driveway
Scanlon Drive at
Bus Exit NB L,R N/A N/A N/A N/A B (12.3) 3
Driveway
Scanlon Drive at NB L,R N/A N/A N/A N/A C (16.6) 10
Auto Driveway WB LT N/A N/A N/A N/A A (8.1) 0

# - 95" percentile volume exceeds capacity; queue may be longer; N/C — No Conflict.

1. Delay shown in seconds per vehicle.

2. Queue Length shown in feet

123




Section E, ltem1.

CONCLUSIONS

Pare Corporation conducted analyses of the potential impacts of the construction of a bus storage and
maintenance area located at 34 Scanlon Drive in Randolph, Massachusetts. The site is anticipated to
have three driveways along Scanlon Drive, which will be located in close proximity to the existing
driveways. The western driveway will be utilized for entering buses, the central driveway will be
utilized for exiting buses, and the eastern driveway will be utilized by autos entering and exiting
the site.

A safety review was conducted for the study area roadways and intersections. Five years of crash
data extracted from the MassDOT Crash Data Portal showed a slightly elevated crash rate for the
intersection of High Street at Reed Street compared to the state average. Vertical curvature present
on Reed Street can be a factor of the high crash rate. However, the proposed development is
expected to generate only a marginal increase compared to the existing trips at the intersection;
therefore, the low volume is not anticipated to exacerbate these conditions.

Based on the sight distance analyses, it is anticipated that the addition of this development’s traffic
to the driveway access and to Scanlon Drive can be accommodated safely if vegetation within the
vicinity of the proposed driveways is regularly maintained, so as not to interfere with sight lines. It
is also observed that the location of the proposed eastern driveway provides enough reaction time
for vehicles approaching and exiting the site.

As outlined in the trip generation section, the proposed bus storage and maintenance use and
development size would result in a peak hour demand of 80 trips (entering and exiting) for both the
morning and afternoon peak hours. Due to the staggered and irregular bus schedule of operations,
a maximum of 15 buses are anticipated to be entering and exiting at a time during the peak hours.
The remaining volume contribution is due to bus drivers commuting to and from the site for their
work shifts as well as on-site staff that will be maintaining the site during regular work hours.

Capacity analyses were conducted at the signalized intersections of North Main Street at Scanlon
Drive and Russ Street and High Street at Reed Street due to the trip distribution to and from the
site. The analyses indicated an increased delay from the existing conditions; however, the build
conditions are expected to result in less than two seconds of added delay and no change in LOS
compared to the no-build conditions. Additionally, the driveways are expected to operate at an LOS
C or better. Delays at the three driveways are a result of conflicting movements as vehicles enter
or exit the site. Therefore, the bus storage and maintenance area will have an insignificant impact
on the surrounding roadway network.

As aresult, it is Pare Corporation’s professional opinion that the development of a bus storage and
maintenance area at 34 Scanlon Drive in Randolph, Massachusetts will not negatively affect traffic
conditions or traffic safety in the vicinity of the site.
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Section E, ltem1.

Appendix A

Traffic Counts
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Transportation Data Corporation
Mario Perone, mperonel@verizon.net Section E, Item1.
tel (781) 587-0086 cell (781) 439-4999

N/S: N. Main Street (Route 28) File Name : 05569A
E/W: Russ Street/Scanlon Drive Site Code : 05569
City, State: Randolph, MA Start Date :5/25/2022
Client: Pare/Amy Archer Page No :1

Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction

N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time| Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Int. Total \
07:00 AM 37 96 31 0 23 7 2 1 18 382 4 1 0 9 171 0 782
07:15 AM 50 112 46 1 22 9 8 0 9 331 3 0 4 9 144 0 748
07:30 AM 57 165 53 0 22 8 12 0 8 351 1 0 3 15 133 0 828
07:45 AM 56 178 60 0 42 7 14 0 18 309 4 0 5 11 157 1 862
Total 200 551 190 1 109 31 36 1 53 1373 12 1 12 44 605 1 3220
08:00 AM 57 177 48 0 33 9 8 0 16 303 3 1 1 21 109 1 787
08:15 AM 50 177 58 0 36 8 2 2 25 290 6 0 3 5 127 1 790
08:30 AM 50 148 49 0 41 10 10 1 13 239 3 0 2 9 124 0 699
08:45 AM 62 152 39 0 36 9 16 2 11 245 9 1 3 12 92 0 689
Total 219 654 194 0 146 36 36 5 65 1077 21 2 9 47 452 2 2965
Grand Total 419 1205 384 1 255 67 72 6 118 2450 33 3 21 91 1057 3 6185
Apprch % 20.9 60 19.1 0 63.8 16.8 18 1.5 4.5 94.1 1.3 0.1 1.8 7.8 90.2 0.3
Total % 6.8 19.5 6.2 0 4.1 1.1 1.2 0.1 1.9 39.6 0.5 0 0.3 1.5 17.1 0
Cars & Peds 392 1123 379 1 252 66 71 6 116 2390 31 3 20 90 1041 3 5984
% Cars & Peds 93.6 93.2 98.7 100 98.8 98.5 98.6 100 98.3 97.6 93.9 100 95.2 98.9 98.5 100 96.8
Trucks & Buses
% Trucks & Buses 6.4 6.8 1.3 0 1.2 15 1.4 0 1.7 2.4 6.1 0 4.8 1.1 15 0 3.2
Bikes by Direction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bikes by Direction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap. 7o | Right | Thru | Left | Peds | app.tow | Right | Thru | Left | Peds | app.7ow | Right | Thru | Left | Peds | app. Totl | int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30AM| 57 165 53 0 275| 22 8 12 0 42 8 351 1 0 360 3 15 133 0 151 828
07:45AM| 56 178 60 0 294 | 42 7 14 0 63 18 309 4 0 331 5 11 157 1 174 862
08:00AM| 57 177 48 0 282 | 33 9 8 0 50 16 303 3 1 323 1 21 109 1 132 787
08:15AM| 50 177 58 0 285| 36 8 2 2 48| 25 290 6 0 321 3 5 127 1 136 790
Total Volume | 220 697 219 0 1136| 133 32 36 2 203 | 67 1253 14 1 1335| 12 52 526 3 593 | 3267
% App. Total | 19.4 61.4 19.3 0 65.5 15.8 17.7 1 5 93.9 1 01 2 88 887 05
PHF | .965 .979 .913 .000 .966|.792 .889 .643 .250 .806| .670 .892 .583 .250 .927| .600 .619 .838 .750 .852| .948
Cars&Peds | 204 651 216 0 1071| 131 32 36 2 201 | 66 1221 12 1 1300 12 52 519 3 586 | 3158
% Cars & Peds | 92.7 93.4 98.6 0 943|985 100 100 100 99.0|985 974 857 100 97.4| 100 100 98.7 100 98.8| 96.7
Trucks & Buses | 16 46 3 0 65 2 0 0 0 2 1 32 2 0 35 0 0 7 0 7 109
% Trucks & Buses 73 66 14 O 57 15 O O O 10 15 26 143 O 26 O O 13 O 12 33
Bikes by Direction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bikes by Direction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Transportation Data Corporation
Mario Perone, mperonel@verizon.net Section E, Item1.
tel (781) 587-0086 cell (781) 439-4999

N/S: N. Main Street (Route 28) File Name : 05569A
E/W: Russ Street/Scanlon Drive Site Code : 05569
City, State: Randolph, MA Start Date :5/25/2022
Client: Pare/Amy Archer Page No :1

Groups Printed- Cars & Peds

N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West

Start Time| Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Int. Total \
07:00 AM 37 89 31 0 23 7 2 1 17 374 4 1 0 9 167 0 762
07:15 AM 50 107 46 1 22 8 7 0 9 326 3 0 3 8 142 0 732
07:30 AM 55 158 53 0 21 8 12 0 8 336 1 0 3 15 130 0 800
07:45 AM 51 172 60 0 42 7 14 0 17 306 4 0 5 11 155 1 845
Total 193 526 190 1 108 30 35 1 51 1342 12 1 11 43 594 1 3139

08:00 AM 56 160 46 0 32 9 8 0 16 293 3 1 1 21 108 1 755
08:15 AM 42 161 57 0 36 8 2 2 25 286 4 0 3 5 126 1 758
08:30 AM 46 137 48 0 41 10 10 1 13 230 3 0 2 9 122 0 672
08:45 AM 55 139 38 0 35 9 16 2 11 239 9 1 3 12 91 0 660
Total 199 597 189 0 144 36 36 5 65 1048 19 2 9 47 447 2 2845

Grand Total 392 1123 379 1 252 66 71 6 116 2390 31 3 20 90 1041 3 5984

Apprch % 20.7 59.3 20 0.1 63.8 16.7 18 1.5 4.6 94.1 1.2 0.1 1.7 7.8 90.2 0.3
Total % 6.6 18.8 6.3 0 4.2 1.1 1.2 0.1 1.9 39.9 0.5 0.1 0.3 1.5 17.4 0.1
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time | Right ‘ ‘ ‘ Peds ‘ App. Total | Right ‘ ‘ ‘ Peds ‘ App. Total | Right ‘ Peds ‘ App. Total | Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM| 55 158 53 0 266 | 21 8 12 0 41 8 336 1 0 345 3 15 130 0 148 800
07:45AM| 51 172 60 0 283 | 42 7 14 0 63| 17 306 4 0 327 5 11 155 1 172 845
08:00AM| 56 160 46 0 262 | 32 9 8 0 49| 16 293 3 1 313 1 21 108 1 131 755
08:15AM| 42 161 57 0 260 | 36 8 2 2 48| 25 286 4 0 315 3 5 126 1 135 758
Total Volume | 204 651 216 0 1071| 131 32 36 2 201 | 66 1221 12 1 1300, 12 52 519 3 586 | 3158
% App. Total 19 60.8 20.2 0 65.2 15.9 17.9 1 51 939 09 0.1 2 89 886 05

PHF| 911 946 900 .000 .946|.780 .889 .643 .250 .798| .660 .908 .750 .250 .942| .600 .619 .837 .750 .852| .934
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Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

Section E, Item1.

N/S: N. Main Street (Route 28) File Name : 05569A
E/W: Russ Street/Scanlon Drive Site Code : 05569
City, State: Randolph, MA Start Date :5/25/2022
Client: Pare/Amy Archer Page No :1
Groups Printed- Trucks & Buses
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time| Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Int. Total \
07:00 AM 0 7 0 0 0 0 0 0 1 8 0 0 0 0 4 0 20
07:15 AM 0 5 0 0 0 1 1 0 0 5 0 0 1 1 2 0 16
07:30 AM 2 7 0 0 1 0 0 0 0 15 0 0 0 0 3 0 28
07:45 AM 5 6 0 0 0 0 0 0 1 3 0 0 0 0 2 0 17
Total 7 25 0 0 1 1 1 0 2 31 0 0 1 1 11 0 81
08:00 AM 1 17 2 0 1 0 0 0 0 10 0 0 0 0 1 0 32
08:15 AM 8 16 1 0 0 0 0 0 0 4 2 0 0 0 1 0 32
08:30 AM 4 11 1 0 0 0 0 0 0 9 0 0 0 0 2 0 27
08:45 AM 7 13 1 0 1 0 0 0 0 6 0 0 0 0 1 0 29
Total 20 57 5 0 2 0 0 0 0 29 2 0 0 0 5 0 120
Grand Total 27 82 5 0 3 1 1 0 2 60 2 0 1 1 16 0 201
Apprch % 23.7 71.9 4.4 0 60 20 20 0 3.1 93.8 3.1 0 5.6 5.6 88.9 0
Total % 13.4 40.8 25 0 1.5 0.5 0.5 0 1 29.9 1 0 0.5 0.5 8 0
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time | Right ‘ ‘ Peds ‘ App. Total | Right ‘ ‘ ‘ Peds ‘ App. Total_| Right ‘ Peds ‘ App. Total | Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 1 17 2 0 20 1 0 0 0 1 0 10 0 0 10 0 0 1 0 1 32
08:15 AM 8 16 1 0 25 0 0 0 0 0 0 4 2 0 6 0 0 1 0 1 32
08:30 AM 4 11 1 0 16 0 0 0 0 0 0 9 0 0 9 0 0 2 0 2 27
08:45 AM 7 13 1 0 21 1 0 0 0 1 0 6 0 0 6 0 0 1 0 1 29
Total Volume | 20 57 5 0 82 2 0 0 0 2 0 29 2 0 31 0 0 5 0 5 120
% App. Total | 24.4 69.5 6.1 0 100 0 0 0 0 935 6.5 0 0 0 100 0
PHF | .625 .838 .625 .000 .820 | .500 .000 .000 .000 .500 | .000 .725 .250 .000 .775] .000 .000 .625 .000 .625 .938
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Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

Section E, Item1.

N/S: N. Main Street (Route 28) File Name : 05569A
E/W: Russ Street/Scanlon Drive Site Code : 05569
City, State: Randolph, MA Start Date :5/25/2022
Client: Pare/Amy Archer Page No :1
Groups Printed- Bikes by Direction
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time| Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Right \ Thru \ Left \ Peds | Int. Total \
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0
Total %
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Start Time | Right ‘ ‘ Peds ‘ App. Total | Right ‘ ‘ ‘ Peds ‘ App. Total_| Right ‘ Peds ‘ App. Total | Right ‘ Peds ‘ App. Total | Int. Total ‘
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PHF | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 | .000 .000 .000 .000 .000 .000
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Transportation Data Corporation
Mario Perone, mperonel@verizon.net Section E, Item1.
tel (781) 587-0086 cell (781) 439-4999

N/S: N. Main Street (Route 28) File Name : 05569A
E/W: Russ Street/Scanlon Drive Site Code : 05569
City, State: Randolph, MA Start Date :5/25/2022
Client: Pare/Amy Archer Page No :1
N. Main Street (Route 28) Russ Street N. Main Street (Route 28) Scanlon Drive
From North From East From South From West
Sta