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Application Cover Sheet
Cape Cod Commission
3225Main Street, PO Box226
Barnstable, MA 02630
Tel: (508) 362-3828
Fax: (508) 362-3136

ffi

A. Type of Application (check all that apply)
tr
n

Development of Regional Impact (DRI)
Jurisdictional Determination

Ilardship Exemption
I)RI Exemption

¡
ü

X
tr

Limited DRI Determination 1'or Change of Use
Request for Joint MEPA/DRI Review

B. Project Information
Project Name: Conventìon Datø Servíces Headt¡uarters

Fee Waiver Request? yedno
Total Site Acreage: 4.49 acrcs

Proj eclProperty Location :

Brief Project Description:
3 & 4 Technology Park Dr., Bourne Zoning: Business-4 (B-4)

Include total squate footage of proposed and existing development, gross floor are4 number of lots existing or to be created, specific uses,
description ofexisting conditions, as applicable (attach additional sheets ifnecessary).
Projecl proposes redevelopmenf of 4.49 acre sìte, includÍng removal of existìng 9,996 squareþot pørtially construded ofìce slructare and
consttuct¡on of apprortmately 27,210 square foot ofíice/produclíon facìlity to serve as new headquarters for Convenlion Data Semices, ø

Bourne-lnsed companv, providins comurehensíve manapemenl solutìons for natíonal and slobal events. Redevelopment includes, wÍthout
lìmilalÍon, 153 pørking spøces, both pervìous ønd ímpervious, an innovalive/alternafive denitrÍficatíon seplÍc syslem, roof-mounted solar panels,
stom-v)ater msnagement. íncludìns bio-infiltratíon, pedestrían connectíons, løndscapins, oultloor patio and recrea!íon øreas for emplovees,
new øccess/esress on Technolosv Park Drive. ond other sile ìmorovemenls.

C. Owner(s) of Record
List the following information for all involved parcels. Provide copies of each Deed and Purchase and Sale Agreement and/or evidence of leasehold
interest, if applicable, for all involved parcels. Proof of ownership/legal right for Applicant(s) to proceed with the proposed development must be
documented prior to the Commission deeming any application complete (aftach additional sheets if necessary).

Map/Parcel Owner's Name Lot & Plan Land Court Certificate of Title # Reg. of Deeds: Book/Page #
27/184 & 185 John P. Fletcher. Trustee Lots 2 & 3 13817/63

Bourne Technoloev Park PIan Bk 581, PIan 28
Realtv Trusl

There ARE6,REffic¡.cte one) court claims, pending or completed, involving this propcrty (If yes, please attach relevant information).\Ç*-'-
D. Certification
I hereby certiff that all information provided on this application form and in the required attachments is true and accurate to the best ofmy
knowledge. I agree to notiÛ/ the Cape Cod Commission of any changes the information provided in this application, in writing, as soon as is
practicable. I understand failure to provide the required information and any fees may result in a procedural denial of my project.
NOTE: For wireless communication facilities, a licensed carrier should be either an applicant or co-applicant.

()Tel: F'ax

Signature:

Applicanú(s) Namc: John P. Fletcher, Trustee
Address: P.O.

Date:

Fax:Co-Applicant(s) Name: T'el

Date:
Address:
Signature:

Contact:
Address:
Signature:

ElizaCox, Esq., Nutter; McClennen & Fish
MA 02601P 1

Tel: 508-790-5431 Fax: 508-771-8079

MA02s32P.O. Box
Fax:

Buzzards
Tel:

Date :

Property Owner: John P. Fletcher, Trustee
Address:
Signature:
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REQUIRED FILING MATERIALS

The following must be attached to the Application Form at the time of its filing:

Certified List of Abutters (required for all application types except Attachment 5,

Jurisdictional Determination.
A list of abutting property owners within 300 feet of the boundaries of the development
site and their addresses. Include both local and off-Cape addresses when applicable.

This list must be formatted in three columns consistent with the Standard Label
Format designed to print on Avery Labels #5160.
List must be certified by the Town Assessor's office. Note: Assessor's offltces

may take up to 10 days to cerlify an abutter's list.
If there are more than 50 abutters, applicants must provide three sets of the
certified list on self-adhesive labels.

Required Filing Fee. Please calculate according to the Schedule of Fees (see Enabling
Regulations, Section 14). Please make check payable to BARNSTABLE COUNTY
TREASUREIì.

AnB Yr" x 11" copy of the U.S.G.S. quadrangle rnap of the area, containing sufficient
information for the Commission to locate the site of the proposed development.

Development Plans. File as requiled for each application type you are making, See list
of Attachment(s) below for specific instructions.

Permits or Actions. List of local, state, or federal agencies ol boards from which a permit
or other actions have, will, or may need to be sought. Include agency/board name, type
of permit, date filed, and file number. If one of the listed permits or actions requires the

filing of an Environmental Notification Form under the Massachusetts Environtnental
Policy Act (MEPA), please contact the Cornmission's Chief Regulatory Officer to discuss

the potential for.joint Comrnission and MEPA review. For information on MEPA
regulations contact the Executive Office of Environmental Affairs, MEPA Unit, ant (617)

626-1020. Please attachall relevant MEPA documents and describe the status of the

MEPA hling.

Applicants must also submit the necessary attachment(s) based on the type of application(s)
being made:

Attachment 1: DRI Application Filing Procedures & Requilements
Attachment 2: DRI Exemption Application Filing Procedures & Requirements
Attachment 3: Hardship Exemption Application Filing Procedures & Requirements
Attachment 4: Limited DRI Determination for Change of Use Application Filing
Procedures & Requirements
Attachment 5: Jurisdictional l)etermination Application Filing Procedures &
Requirements
Attachment 6: Joint MEPA/DRI Review Application

3212460.1
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CONVENTION DATA SERVICES HEADQUARTERS
LIMITED DRI REVIEW. SCOPING CHECKLIST
REDEVELOPMENT/CHANGE OF USË

Land Use Ouestion Reouired Info Yes No
Sompact Growth ând Resource
Protection

Is the project consistent with the land use categories and their
characteristics? (check "Yes" ifTown has not adopted a Land
Use Vision Map)

RPP Regional Land Use Vision Map
which shows project site É

Protection
Compact Growth and Resource Is the development clustered on the site? Preliminary project plans, Local zoning X n
:apital Facilities and Infrastructure Does the project create new inftastruchfe? Preliminary project plans n E[
Sapital Facilities and Infrastructure Does the project propose to construct a new wireless facility? Preliminary project plans

tr É
Rural Lands Is the project site adjacent to rural landscapes or land under

active agricultural production?
Staff consultation ?reliminary project
plans showing prime agricultural lands tr 'É

Rural Lands Is the land capable ofsustained agricultural production as

evidenced by recent use, soils, or adjacent land use?
Staff consultationÆreliminary project
plans showing prime agricultural lands ú.

Wãter Resources Yes NoOuestion Reouired Info
Drinking Water Quality and Quantity,
Marine Water Embayments and Estuaries,
Freshwater Ponds and Lakes

Is the project located in a Wellhead Protection Area, Potential
Public Water Supply Area, Marine Water Recharge Area, or
Fresh Water Recharge Area?

Site locus map showing watersheds

described by Water Resources

Classifications Maps I & II H
Public and Private Sewage Treatment
Facilities

Is the project's wastewater facility an on-site septic system or
private treaÍnent plânt?

Preliminary project plans X u
Water Quality Improvement Areas,

General Aquifer Protection
Is there a net increase in nihogen load from wastewater,

stormr¡r'ater ând turfon-site and does the project's nihogen loac

from wastewater, stormwater and turfexceed 5 parts per
million?

Nitrogen loading calculations
(Technical Bulletin 91-001) comparing
existing system design / site
development and proposed system
design / site development

tr F.

Stormwater Management Does the project substantially improve stormwater
management by incorporating Low Impact Design to the
greatest extent possible?

Engineered grading, drainage, and
erosion control plans that show existing
and proposed conditions and
stormwater design details

É tr

Stomwater Manâgement Does the project have a comprehensive engineer-certified
Operations and Maintenance Plan (Plan) that 1) demonstrates

compliance with the Massachusetts Stormwater Policy &
Guidelines 2) provides a schedule for inspection, monitoring
and maintenance 3) identifies the pârties responsible for Plan

implementation and 4) includes an inspection and maintenance

log

Copy of project's Stormwater
Operation and Maintenance Plan

F

Yes NoCoastal Resources Ouestion Required Info
Protecting Maritime Industry, Character
and Public Access

Does the project involve a conversion or loss ofan existing
water-dependent use, any marine infrastructure, or an existing
legal public access to the coast?

Prelíminary project plans

tr X
Protecting Maritime Industry Character
and Public Access

Does the project limit views ofthe ocean and/or shoreline from
public ways, waterways, access points, and existing
development relative to existing conditions?

Preliminary project plans

É.
Coastal Hazard Mitigation Does the project involve any expansion or new site dish¡rbance

in, or within 1 00 feet of: land subject to coastal storm
flowage, banier beach, coastal dune, or coastal bank?

Preliminary project plans indicting
flood zone boundary and Resource
Area Delineation through local
Conservâtion Commission

B
Coastal Hazard Mitigation Is the project located in land subject to coastal storm flowage,

coastal beach, bank, dune or barrier beach?
Resource Area Delineation though
local Conservation Commission F

Preserving Coastal Water Quality and
ÉIabitat

Does the project involve any alteration ofa coastal wetland or
its 100 foot buffer zone?

Resource Area Delineation through
local Conseruation Commission F

Responses in the shaded boxes may be included in the scope of CCC review.
Consultation with CCC staff recommended.



LIMITED DRI REVIEW - SCOPING CHECKLIST
REDEVELOPMENT/CHANGE OF USE

Wetlands/Wildlife & Plant
Habitat

Question Required Info Yes No

Wetlands Does the project involve any alteration ofa wetland that is
greater than 500 square feet in size?

Resource A¡ea Delineation through
local Conservation Commission tr X

Wetlands Does the project involve any alteration ofa 100 foot buffer to a

wetland that is greater than 500 square feet in size?
Resource Area Delineation through
local Conseruation Commission X

Wetlands Does the project involve any alteration ofa 350 foot buffer to a

vemal pool?
Resource Area Delineation through
local Conservation Commission n X

Wetlands Will the project result in any new or additional direct
stormwater discharge into a wetland or waterbody that is
greater than 500 square feet in size?

Preliminary project plans

n tr
Wildtife & Plant Habitat 'ür'ill the project disturb or alter naturally vegetated areas? Existing conditions plan

F
Wildlife & Plant Habitat Is the project site mapped as Estimated or Priority rare species

habitat by the Massachusetts Natural Heritage & Endangered
Species Program Q.IHESP)?

NHESPAtlas

tr É
Open Space Protection &
Recreation

Quest¡on Required Info Yes No

JDen Sþace Protection & Recreation

Will the project disturb or alter a Significant Natural Resource
Area (SNRA)?

SNRA map and preliminary project
plans tr É.

JDen SDace Protection & Recreatron

Will the project disturb or alter more than 2 acres ofland
outside a Significant Natural Resource Area?

SNRA map and preliminary project
plans n É

Energy Question Required Info Yes No
Energy Has the project been designed to meet LEED Certifìcation? Design information or LEED

Certification Checklist É
Energy Is the project Mixed Use as defined by the Regional Policy

Plan?
Project description, RPP definition of
Mixed Use n B

Energy Is the project locâted in ân Economic Center? (check "No" if
Town has not adopted a Land Use Vision Map)

RPP Regional Land Use Vision Map
which shows oroiect site n ü

Economic Development Ouestion Reouired Info Yes No
Low Impact and Compatible
Development

Is the project located outside an Economic Center or an
Industrial Trade Area? (Check "Yes" ifTown has not adopted a

Land Use Vision Map)

RPP Regional Land Use Vision Map
which shows project site X

Low Impact ând Compatible
Development

Iflocated in an Industrial Trade Area, will this project
accommodate non-indushial uses as defined in the Regional
Policy Plan? (Check "Yes" ifTown has not adopted a Land
Use Vision Map)

Statement ÍÌom Applicant

X
Low Impact and Compatible
Development

Is the project located in a resource-based economically
productive area?

Existing Conditions Plan, Assessors
Data u x

Balanced Economy Does the development involve class III gaming? Preliminary project plans tr ET
lnfrastructure Capacity Will the project develop new infrastructure as defined in the

Regional Policy Plan?
Preliminary project plans

E
Affordable Housinq Quest¡on Reouired Info Yes No
Affordable Housing (Residential
Projects)

Does the project include 10 or more units/lots in a Town that
has an affordable housing bylaw under which this project will
be permitted?

Project affordable housing narrative,
Local affordable housing bylaw F

Equal Opportunity Does the project include l0 or more units/lots in a Town that
has an affordable housing bylaw under which this project will
be permitted?

Project affordable housing narratrve,
Local affordable housing bylaw É

Community Participation (Commercial
Projects)

Does the redevelopment project involve additional commercial
development?

Preliminary project plans

ú
Community Participation (Commercial
Projects)

Does the change ofuse project require more mitigation than
the credits received for the existing use?

MPS AH3.1 n ñ/\

Responses in the shaded boxes may be included in the scope of CCC review.
Consultation with CCC staff recommended.



LIMITED DRI REVIEW. SCOPING CHECKLIST
REDEVELOPMENT/CHANGE OF USE

Transportation Ouestion Required Info Yes No
Congestion Manâgement Will the project generate more than 250 new daily trips? ITE Trip Generation m¿nual ¡ E
Trânsportation Bâlance and Effrciency Will the project gene¡ate more than 250 new daily hips? ITE Trip Generation manual tr "E-
Safety Does the project have direct access on or does the pro.iect

directly abut a regional roadway?
Cape Cod Metropolitan Planning
Organization functional classification E ¡

Saf€ty Will the project generate more than 25 new peak hour trips at a
high crash location?

State / Locål crash data tr É
Heritage Preservation &
Community Character

Question Required Info Yes No

Historic Stn¡ctures / Cultural and
Archaeological Resources

Is the building and./or site listed on the National Register of
Historic Places or within a National or Local Historic Dishict?

Historic District map t
[Iistoric Structures / Cultural and
Archaeological Resowces

Is any part ofthe site known to be archaeologically signifrcant
or archaeologically sensitive, including areas within 100 feet
ofa wetland or waterbody?

Massachusetts Historical Commission
consultation, Resource Area
Delineation th¡ough local Conservation
Commission {

Historic Structures / Cultural and
Archaeological Resources

Is there a building or structure on the property, which is more
than 75 years old or known to be historically significant?

Local Historical Commission / staff
consultation ,B

Site and Building Design Is the redevelopment proposed within a distinctive area, such
as a historic district, along a scenic road, cultural landscape,
regional road or shoreline?

Staff consultation

E
Site and Building Design Outside ofdistinctive areas, does the project oonsist ofa single

mass greater than 50,000 square feet?
Preliminary projeot plans ¡ É

Site and Building Design Does the project incorporate site design and building design
features consistent with the Commission's design manual and
design manual addendum guidelines?

Staff consultation

E
Landscape Design Is the project subject to habitat restoration requirements

resulting from on or oflsite disturbance of significant wildlife
and plant habitat?

SNRA map, Preliminary project plans trÉ
Landscape Design Does the landscape design utilize appropriate, non-invasive

plantings to reduce water use and maintenance needs, and is it
consistent with existing landscape design features?

Preliminary landscape plans

tr
Exterior Lighting Design ls the project's exterior lighting design consistent with MPS

HPCC2.1 1 and the Exterior Lighting Technical Bulletin and
with the existing exterior lighting design?

Exterior lighting infomation including
fixture cut sheets and foot-candle plans F tr

Hazardous Materials & Waste Question Required Info Yes No

Hazardous Materials and Waste
Manâgement

Does the project involve a net incre¿se in hazardous materials
or hazardous wastes in an existing Wellhead Protection Area or
a Potential Public Water Supply Area?

Project inventory RPP map

B
Hazardous Materials and Waste
Man¿gement

Does the project use, handle, generate, treat or store hazardous
waste?

Project inventory
tr B

Solid Waste Does the project involve a significant amount ofland clearing
wâstes or construction and demolition debris?

Estimate of amounts of land clearing
and construction-/demo wastes, Plan to
address recycling and disposal of
wâstes

F
Solid Waste Does the project involve greater than 25,000 square feet of

new development?
Preliminary project plans E

Local Concerns Question Required Info Yes No
Iown Concems Has the Town identified issues or concems that should be

addressed through DRI review? tr v
Public Concems Has the public identified issues or concems? tr Eh

Responses in the shaded boxes may be included in the scope of CCC rev¡ew,
Consultation w¡th CCC staff recommended,



BOURNE TECHNOLOGY PARK REALTY TRUST

CONVENTION DATA SERVICES HEADQUARTERS

Proiect Description / Narrative on Resoonses to Scooine Checklist

Proiect Description

Convention Data Services (CDS), a Bourne-based company, was founded in l-986 on

Cape Cod, and provides comprehensive management solutions for national and global events,

including registration, technology based software and innovations, exhibitor leads, data

management, attendee engagement, marketing, and analytics. CDS is headquartered at 1"07

Waterhouse Road, Bourne, and has satellite offices in Washington, DC, Austin, Texas, and

Orlando, Florida. The company employs approximately L60 people,

CDS' present headquarters, at L07 Waterhouse Road, was permitted by the Cape Cod

Commission as a development of regional impact in March of L999.1 CDS has come out of the
economic downturn and has experienced significant growth in the past several years, CDS has

outgrown its existing 20,000 square foot building, and there are insufficient parking spaces for
its employees, As a result, CDS has explored several options, including: (i.) relocatingthe
company to existing office space off-Cape Cod; (¡i,) relocating the company to a new building

either on or off-Cape; or (iii,) keepingthe existing location and finding a second location. After
considering the various options, CDS is proposing remain in Bourne and construct a new

headquarters on an immediately adjoining parcel of land addressed 3 & 4 Technology Parl<

Drive, Bourne (the "Subject Property").

The Subject Property was created in 2002 by a definitive subdivision plan that
established five lots (Lots 1-5) and a new cul-de-sac roadway l<nown as Technology Park Drive.2

Together, this land is known as the "Bourne Technology Park." At present, lots l-,4 and 5 as

shown on the Subdivision Plan are developed and occupied. The cul-de-sac roadway,

Technology Park Drive, is partially constructed providing access to the buildings on lots l and 4.

The Subject Property, consisting of lots 2 and 3 on the Subdivision PIan, contains

approximately4,4g acres of land. As shown on the enclosed photographs (Tab 6), lot 2 is

developed with a 9,966 square foot foundation and partially completed steel framing. This

building was fully permitted for professional office use by the Town of Bourne Planning Board

pursuant to a site plan review / special permit issued on June 29,2007.3 A building permit was

subsequently issued and construction commenced. Lot 3 has also been largely cleared. As

1 See CCC Decision TR98048.
2 See Definitive Subdivision Plan recorded with the Registry of Deeds in Plan Book 581, Page 28 (the "Subdivision

Plan"), a copy of which is included in Tab 5 of these application materials.
3 Site Plan / Special Permìt #17-2007.



detailed on the civil site plans, approximately 2.84 acres of the existing 4.49 acre Subject

Property, have already been disturbed.

The project involves redeveloping the Subject Property by removing the existing

structure, modifyingthe location of the cul-de-sac roadway, combining lots 2 and 3 (into

proposed "Lot7"), and constructing an approximately 27,21-0 square foot headquarters for CDS,

The redevelopment also includes 153 parking spaces, consisting of both pervious and

impervious surfaces, an innovative/alternative denitrification septic system, roof-mounted solar

panels, new storm-water management, including bio-infiltration systems, for both the on-site

development as well as for Technology Park Drive, a new sidewalk along Technology Park Drive,

interior pedestrian connections, substantial vegetation and plantings, an outdoor patio and

recreation area for employees, and other site improvements. Additional details are included in

the application materials.

ln that CDS is already located within the Town of Bourne and is simply relocating to an

slightly expanded space that is better and more efficiently designed to meet its needs, many of

the impacts associated with the business will not change and are not "new," This includes

traffic, as the trips are already present on the exact same road network. As an emerging, clean,

technology-based industry, this is exactly the type of development that should encouraged to
remain and grow on Cape Cod, and as such, as detailed herein, there is no affordable housing

mitigation, ln finding a previously developed location immediately adjacentto its existingsite,

impacts from the relocation have been minimized, such limited review is appropriate,

Responses to Certain lssu e Areas from Scooins Checklist

1". Lond Use

As described in the Site and Building Design Narrative (Tab 9), the proposed structure has been

sited overthe existing structure (which is proposed to be removed) in the northerly portion of
the property, The development is clustered to the west of the property, adjacent to an existing

developed site. As partof the project, a sidewalkwill be constructed alongTechnology Park

Drive leading to internal pedestrian walkways within the property and connecting with an

existing sidewalk along Waterhouse Road.

2. Water Resources

Although a shaded box on the checklist is indicated, it is noted that the site is not within a

sensitive water resource district and that project wastewater is proposed to be handled by an

innovative / alternative de-nitrification septic system resulting in nitrogen load of 4.92ppm (see

Tab 10),

3. Wetlonds / w¡øt e & Plont Hobitot

Response to the scoping checklist requires checking one shaded box indicating that the project

will disturb or alter naturallyvegetated areas, As shown on the aerial image and photographs



(Tab 6), approximately 63% (2.84 acres) of the site is already disturbed, The project has been

designed to minimize the amount of naturally vegetated areas that will be disturbed by siting

the proposed development primarily on existing disturbed areas and towards the layout of
Technology Park Drive. Only approximately 37,732 square feet (0,87 acres) of existing

undisturbed areas will be disturbed by the proposed development. The entirety of the
property, including the area of proposed new disturbance, is not mapped as a Significant

Natural Resources Area, and is bounded by existing developed properties and MacArthur
Boulevard.

4. Enerqv

Despite the response to the scoping checklist, the project meets the Regional Policy Plan's

Energy minimum performance standards. As documented in Tab 1-3 of the application
materials, the proposed roof-mounted solar panels will produce approximately 85,449 kwh,
representing approximately 26% of the project's anticipated demand. As such, the project

meets Minimum Performance Standard (MPS) 8L,6, and therefore MPS El.l through E1.5 are

deemed satisfied through this alternate methodology. The remaining Energy MPS are not
applicable. Therefore, asthere is no deviation from the Energy MPS, notwithstandingthe
shaded responses to each of the questions in the checklist underthis issue area, it is requested

that the issue area be exempted from further review.

5, Economic Development

As the Town of Bourne has not adopted a Land Use Vision Map forthis portion of the Town,

response to the scoping checklist requires that two boxes be shaded, Notwithstanding that
response, the project may be exempted from further review under Economic Development as it
complies with the applicable MPS. As a redevelopment project (see photos in Tab 6), MPS

ED1,3 requires that the project meet at least two (2) of the waiver criteria, The proposed

redevelopment is considered an emerging industry cluster business and it complies with the
distributed energy generation criteria (see Tab 13),

6. Affordoble Housinq

Although several of the shaded boxes are checl<ed in the scoping checklist, as described in Tab

14, based on the number of new employees, and the anticipated wages for those new
positions, no affordable housing mitigation is required.

7. Transportation

ln this issue area, the only shaded response to the scoping checklist is that the proposed project

abuts a regional roadway, However, as described in the Traffic lmpact and Access Study ("T|AS,"

attached in Tab L5), no access/egress is proposed on MacArthur Boulevard. As to the other
questions, the proposed project does not generate more than 250 new daily trips. ln addition,
as to the last question, the project will not generate more than 25 peak hourtrips at a high

crash location. As described in the TIAS, there are only 2 high crash locations within the



proposed project study area: (1,)the Bourne Rotary, and (2.) Route 28 at Waterhouse Road. At

the Bourne Rotary, the proposed project will generate 21 AM peak hour trips and 25 PM peak

hour trips. At Route 28 at Waterhouse Road, the project will generate L0 AM peak and 10 PM

peak hourtrips. Therefore, as indicated on the scoping checklist, the proposed project will not
generate more than 25 peak hourtrips at any high crash location, Based on these responses,

the proposed project may be exempted from DRI traffic review entirely. However, as described
in the TIAS, the Applicant is prepared to undertake the safety improvements described in the
TIAS and is committed to its modelTDM plan.

32351fì7.1



CDS
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QUI',fCL"4,ìM DÐIïD

ÏtAi,MüU'I'fl I IOSPII'AL .A.SSüCIÀTION INC,, n/lc/a IrA,l,MOtil'Il Hü[iPI'l AL, a

Massachusetts Charitable Corporation having a usual place of business at l0û T'er Flcun Drive,
Ilnlmouth, Barnstablc County, Massachusetts,

for sonsideration paid of One Million One T{undred T.welve 'l'housand and 00/100
($1,1 I 2,000.00) Dollars,

grant to Willianr S. Anthony, T'rustee of llour¡rc l.echnology Park Realty'l'rust, undcr

, rvith quitclairn cCIvonants
a çcrtain parcel of land being shorvn âs "l,ol B" as shown on a plan of lanrl in llourne, Mnss.,
owren National l,can Investors, :]030 N.W" Expwy., Sr¡its 1313, Oklahorna Cìty, OK 731 I2,
Scalc: i" cquals 60', Ðate: 8/21/98, by Wm. M. Warwick & Assoc.,lttc., rccordod rvith the
Ilarnst¿rble County Registry of Dceds in Plnn Book 544, Yage2(t.

À portion if the abovç described premises is Regislercd Land nnd is shown as Lût I on L*ncl
Court Plan No. 36495-C, which Plan is on filc with the Barnstable County llistríct of thc l.snd
Coud.

For tillc ser: cleeil reco¡ded rvith Ðnrnstable County Registry of Dccds in Book 12746,Ilagc 336
and regislcrcd as Documcnt No. 788,51 g, Clcrtilicntc of T.itls Number: I 56051,

'l'his conveyance does not constik¡te a sale ol'all or substantially all of the oorporatiorr's assets.

prcrperryArtrJrcss: lfio ftrhC ¿fqxqÈôrrÍ*ùApp QlzB }O(aPt^t¿ , fltl¿4'

Ileclaratìon of Trust recordsd hcrowith, with a usual address of 720
Main Strcct,llyannis, MA 02601 -T¡?;u;oT paTV fltø ld t fu7tr'{'/'ta*íþvtEt?47--

I 38i 3" PageIìor authority sce Vote reccrded with lJarnstable County Registry of l)eeds in Rook
268 and rcgistercd as l)oçumentNo. 831,629, #

lixccutùcl as a sealed instrunrcnl this -fiþday o{ .^lklA¿t-,20û1.
/

(a,
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Bk 24077 Pg 329 #56965

CERTIFICATE OF APPOINTMENT
OF SUCCESSOR TRUSTEE AND ACCEPTANCE

Bourne Technolory Park RealÇ Trust

I, JOHN P. I-I-ETCHF.R, a Trustee of BOURNE TECHNOLOGY

REAITY TRUST under Declaration of Trust dated May 10, 2001, ¡ecorded with the

Barnstable County Registry of Deeds at Book 13817, Page 58 do hereby certify tlrat by

an i¡xtrument in vdting singed by 100 percent of the Beneficiaries of said Trus! JOHN

P. FLETL-I{ER of 545 North 70ú Sûeet, Seattle, Washington 98103, was appoinred as

successor Trustee ia place of WILLIÄM S. ANTHOI{Y, who has resigned.

Executed øs a sealed instrwnent this ll.'' day of September,2009.

T+thL_
Fletcher, Trustee

STATE OFW

On this / of September, 2009, before me, the undersigned Notary public,
personally appeared John P. tr'lctcher proved to me through satisfactory evidence of
identifi cation being (check whichever applies):

tÁ.' ' Driver's license or other state or federal governmental document bearing a
, 

. -. l_, .:. photograph image; or
r---:]ir:'..oatå or afflrrrnation of a credible wiüess knom to me who knows the above

1.: r..slgnatory;or

f-i ' My own personal knowledge of the identþ of the signatory to be the person
whose name is listed above

and acknowledges to me that he siped the foregoing instrument voluntarily
ûee act a¡d deed as Tn:stee of Boume Tecbnology Park Realty Trust.

seøI

Notary Public
My Comnission Expires:

BARNSTABLE REGISTRY OF DEEDS

of his own
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CONVENTION DATA SBRVICES HEADOUAIì.TERS

Anticipated Proiect Land Use Permits / Approvals

1. Cape Cod Commission

2. Town of Bourne Planning Boald - Site Plan / Special Permit and Definitive Subdivision
Modification

3. MassDOT - Aocess Permit

3219632.1



950 CMIì: OFFICE OF THII SECRETARY OF THE COMMONWEALTH

APPENDIX A
MASSACI{USETTS I]ISTOzuCAL COMMISSION

220 MORRISSEY BOULEVARD
BOSTON, MA02125

617 -727 -8470, FAX: 617 -727 -5128

PROJECT NOTIFICATION FORM

Project Name: Convenlion Dala Services Headquarters

Location/Address: 3 and 4 Technolosv Park Drive

CitylTown: Bourn.e

Project Proponent

Name: Jolln P. Fletclter. Trustee. Bourne TechnologÌ Park Real\) Trust

Address: c/o Attornqt Eliza Cox, Nutter McClennen & Fish, LLP, 147 I btannough Road, PO Box 1630

City lT own/ ZiplTelephone : H)t ann i s, MA 0 2 6 0 I : P hone : 5 08-7 9 0- 5 4 3 l

Agency license or funding for the project (list all licenses, permits, approvals, grants or other entitlements being
sought fi'om state and federal agencies).

Agency Name
MøssDOT

Type of License or Funding (specit)
Access Permit (if needed, TBD)

Project Description (narrative): Redevelopment of 4.49 acre site, including removal o-f existing 9.966 s_f

partialbt construcled offrce structt¿re qnd construction of approximately 27.210 squarefoot o-ffice/production
facilit:¿ to serve as new headquarters.for Convention Data Services, a Bourne-based company. providing
comprehensive management solutionsfor national qnd global events. Redevelopment includes I53 parking
spaces, both pqved qnd pervious, an i?novative/alternative denitrilìcation septic system, roof-mounted solar
panels, sîorm-wqter managentent. pedestrian connections. landscaping. outdQor patio and recreation areøs -for
employees, new access/egress on Technolo€{v Park Drive, and other site improvements.

Does the project include demolition? _If so, specify nature of demolition and describe the building(s) which
are proposed for demolition.

on that is to

be demolished lo allow for the redevelopment.

Does the project include rehabilitation of any existing buildings? If so, specify nature of rehabilitation and

describe the building(s) which are proposed for rehabilitation.

No.

Does the pro.jcct include new construction? _Ifso, describe (attach plans and elevations ifnecessary).

Yes. project inchtdes a Droposed27.2l0 squarefoot building. Proposedplans areincluded.

513l196 (Effective 7lll93) - corrected 950 CMR - 275



950 CMR: OF-FICE OF TI{E SECRETARY OF THE COMMONWEALTH

APPENDIX A (continued)

To the best of your knowledge, are any historic or archacological properties known to exist within the
project's area of potential impact? If so, specify.

No

Wlrat is the total âcreage of the project area?

Woodland 1.65 ecres (existin.g undisturbed)
Wetland_ acres

Floodplain_ acres

Open space_ acres
Developed 2.84 acres (existÌng dish.lbeù

Productive Resources:
Agriculture_ acres
Forestry_ acres

Mining/Extraction_ acres
Total Project Acreage 4.49 acres (total site)

What is the acreagc of the proposed new construction? Projecl is r¡rimarilv proposed on existing disturbed
portions qf the propert.v. The project will onlyiisturb 0.87 acres qf existing undisturbed land.

What is the present land use of the project area?

PartìalÞ constructed office building. Site is locatedwithin the Bourne Technologv Park.

Please attach a copy of the section of the USGS quadrangle map which clearly marks the project location.

Attached.

This Project Notification Form has been submitted to the MI-IC in compliance with 950 CMR 71.00.

Signature of Person submitting this

Name: Eliza Cox

u

Address: Nuttcr. McCleruten & Fish. LLP. PO Box 1630

CitylTown/Zip: Fhtannis MA 0260 I

Telephone: t08-790-r43 I

IìEGULATORY AUTI]ORITY

930 CMR 71.00:M.G.L. c. 9, ss. 26-27C as amended by St. 1988. c. 254
3235526.1

992220.r

11v93 950 CMR - 276



Tel (508) 7s9-9828 Fax (508) 7s9-9802

Architectural, Inc. I lB F Waterhouse lLoad Bourne, MA.02532

Convention Data Services

Bourne, MA
Design Narrative

Convention Data Services is proposíng to build a new headquarters for their office and production
facilities. The proposed project is a single story 27,27O square foot building located in the Bourne
Technology Park.

Site Design

Lots 2 and 3 of the Bourne Technology Park will be combined to form the 195,397 square foot site for
the project, Lot 2 currently has a 9,966 square foot foundation and unfinished steel frame that will be

removed. Lot 3 is a vacant cleared lot. The building is primarily sited on the far north side of the property
in the approximate location of the current building foundation. The majority of the site is in an already
disturbed state and will result in minimal existing vegetation being disturbed, There is existing
vegetation along the far north side and along the east side of MacArthur Boulevard. The project will also
maintain a 50 foot vegetated buffer along MacArthur Boulevard,

The site is accessed by BourneTechnology Park Drive off of Waterhouse Road. The existing approved
subdivision had a cul-de-sac for access to lots 2 and 3. The cul-de-sac will be replaced with an entrance
and exit driveway to and from the building site. The building's main entrance is located at the center of
the building. Sidewalks and crosswalk locations have been designed to provide convenient and safe
pedestrian access to the main entrance.

Off street parking for 153 vehicles has been arranged to reduce the visual impact. The parking area
directly in front of the building has utilized a radial design with landscaped islands and planting strips.
The parking spaces along MacArthur Boulevard on the east side of the site are screened by the existing
natural vegetation. The parking area on the west side of the building is not visible from Waterhouse
Road. A planting buffer screens the parking areas from adjacent buildings. The entrance drive and
parking areas have been arranged for two way traffic and a one way exit drive has been placed along
the east side of the site. There are 2 bike racks planned and 4 car pool parking spaces.

All site utilities will be located underground. An emergency power generator and two dumpster
enclosures will be on the east side of the building and will be screened by the natural vegetation

The landscape design utÌlizes existing natural vegetation and new native species to add additional
landscape buffers and to enhance the parking area islands. Plantings along the front façade of the
building enhance the buildings appearance and contribute to the overallfeel of the buildings scale, color
and texture, Plantings suitable for the function of the two storm water drainage bio-retention areas
have been placed within these retention areas. The species selected and the overall design of the
landscaping has followed the design guidelines of Cape Cod.

R ES C:OM Arc h ilecl ural, Inc.
lìesitlenliuI & ContnrcrciuI ÁrchiÍeclure



Convention Data Services
Bourne, MA

Design Narrative
Page 2

Buildine Desien

The program for the project consist of L3,960 square feet of office space, 2,382 call center and 5,343

square feet of production/processing space. These program areas are connected by a 5,525 square foot
center circulation spine with support spaces including human resources, meeting rooms, toilet rooms
and an employee café. The office space and call center consists of open office areas, enclosed offices.
Specific locations of windows and skylights have been carefully placed to allow for natural daylight. The
production/processing area consists of a large space for assembly and staging of convention materials
and a smallwork area for clericaltasks. A loading dock on the east side of the building is open to the
production space. Other spaces include a computer server room, mechanical and electrical rooms.
Outdoor activity spaces include a patio connected to the café for outdoor dining and a small athletic
court to support employee wellbeing.

Convention Data Services is lookingto have the image of their headquarters reflecttheir commitmentto
technology and analytical principles. The proposed building concept has a central spine that highlights
the building entry with a high single sloped roof. There is a lower decorative entrance canopy at the
main front door, On each side of the central spine, varying low roof slopes with overhangs break up the
roof massing.

The exterior siding materials is metal panel with the prominent facades being a combination of different
colors, textures and patterns. Blue highlights around the building correspond to the CDS company color
with the reaming building being more neutral to blend with the surrounding site. The roof is a metal
standing seam with skylights and solar panels located within certain portions of the building. Varying
window sizes have been placed to capture naturaì light and to create differences in the exterior facades.

RE S C OM Arc hi,tect ur a l, I rtc.
Il es id e n t i tl & Ct¡ ntnrcrcio I A rc lt il ecl u r e



Nitrogen Loading and Title V Design
Prepared for CDS

Lot I Technology Park Drive
Boutne, MA

JB Landers-Cauley, PE
Civil-Environmental Engineering

PO Box 364

West Falmouth, MA 02514
s08-540-7733

508-540-33 44 fax
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Introduction:

CDS (the owner) is a company which provides professional services to other companies
throughout the United States. It has and continues to be successful and is in need of addiiional
professional office space for its growing professional staff. CDS is presently renting an office building
directly to the north of the proposed development site. It is their desire to construct and move their
facilities as soon as possible.

The proposed project is the construction of a new building complex which can accommodate the
additional staff, provide more parking and have additional building and parking space for future growth.
The building is proposed to be about 28,000st on a single floor. Most of the building will be office space
with about I5Yo as warehouse/assembly area for the advertisement and literature prepared for CDS
customers. The warehouse area is at the east end of the building near the loading and unloading docking
aTea.

Locus:

The site has been previously modified with man-made improvements. A building permit was
issued for the former lot 2 to construct a 9900sf building. The project had begun which included clearing
and grading the lot, constructing a foundation and the placement of a steel frame structure before work
ceased. On lot 3 about 50% of the lot was stripped of vegetation and graded in anticipation of future
work. Likewise all work stopped on lot 3 at the same time as work on lot 2 ceased.

Located on the south-southeast o side of the Cape Cod Canal the site is bounded to the east and
southeast by MacArthur Boulevard, and to the south, west and north the site is bounded by five
commercial zoned and developed lots. The locus is currently two lots which are in the process of being
combined into one larger lot. The new lot will be identified as Lot 7 . Lot 7 is proposed io be 195,397+l-sf .

Attached is a USGS map depicting the location of the site.

Site Plan:

A site plan showing the existing and proposed conditions has been submitted

Freshwater Wetlands:

No freshwater wetlands exist on the lot or within 100, of the lot.

Coastal Wetlands:

No coastal wetlands exist on the lot or within 100' of the lot

Nitrogen Sensitive Area:
The site is not located in a nitrogen sensitive area for consumption of drinking water (potable) or

zonelr area. No local or state regulation mandates a reduction in nitrogen.



On site wastewater stream:

The wastewater stream for the site is typical for a professional office complex as it is intensely
used during the normal work week of Monday through Friday and to a much lesser extent on the

weekends and evenings. In addition, the proposed building does not have an area for the production of
hot or cold foods but will provide an area for the consumption of food during breaks and or lunch. As
such, higher TKN loading rates are expected.

To a limited extent cleaning of eating utensils will occur but no significant amounts of fats, oils, or
greases (FOG) will be produced. F-OG production is not anticipated to be a significant component when
calculating and designing the treatment process for the site.

A wastewater stream has been determined tobe 2,250gpd. This calculation is based upon a
potential maximum build out of 30,000sf atTSgpd per 1,000sf. These numbers are consetvative as the
proposed structure is less than 30,000sf and generally maximum useable space within a building of this
kind is closer to 85-90% (about 27,000sf).

The TKN (total nitrogen) from the building and for this type of use has been estimated to be in the

range of 65-75ppm. The manufacturer has provided two models which; one which will treat a TKN
concentration of 65ppm the other which will treat a TKN concentration of 75ppm. The plans have been
prepared using the higher strength treatment process. If the end user can reduce the TKN to less than
65ppm the alternate system will be installed.

Nitrogen loading:

The nitrogen threshold the applicant is required to maintain is a Cape Cod Commission mandate of
5ppm discharge at the property line of the site. The calculations for obtaining that number is based upon
imputing the unique site characteristics as well as the intended use of the site by the user/owner of the
property into a formula provided by the Cape Cod Commission.

It has been determined (refer to the nitrogen loading sheets provided) that to reduce the nitrogen
below the threshold levels of 5ppm at the "property line" the treatment facility must clarify the effluent to
a value of 22-23ppm before being discharged into the SAS for final dispersal of the effluent. To
accomplish that the manufacturer has been instructed to provide a treatment process which can reduce the

discharge limits of TKN to 22-23ppm given an influent value of 75ppm of TKN. The process shown on

the plan, under conditions of normal use, the manufacturer assures us can be achieved. A TKN of
22.5ppm was used for calculating the effluent concentration.

Treatment facility:

The treatment facility designed for the site requires a primary settling tank, alkalinity feed, two-
bioclere reactors, a carbon chemical feed and a duplex-pump chamber which ends at a pressure dosed

SAS. The location of the facility is on the plan, The details of the nitrogen treatment components were
provided by the manufacture.

Jacks-old-computer\j acksdocuments\CD S



NON-RESIDENTIAL NO3 -N LOADING
Trialno.: I

s/3|2016

Project-CDS Waterhouse Road
Town: Bourne with denitrification

Title V Wastewater Flow =

OFFICE USE- SF

Warehouse

Total Land Area:

Paved Area :
Roof Area :
Lawn Area : (est.)

Natural Area :

2250 gpd

22000 ftz
5000sf

195397 ftz

65325 ftz
27120 ftz
6475 ftz

96477 ftz

ASSUMED VALUES

Impervious Recharge Rate =

Roof Runoff Concentration
Road Runoff Concentration
Lawn Nitrogen Leaching :
Wastewater Concentration =

Average Lawn Size :
Recharge Rate :
Nitrogen Application Rate

40 inlyr
0.75 mglL
1.50 mglL
25%

225 mglL*
5000 ftz

21 inlyr
3 lbs/I000ft2

*-35 Without I/A systern,25 or less with

CALCULATIONS

Title V Wastewater Loadin¡
Total Impervious Loading
Roof Loading
Paved Loading

Lawn Loading

191615.63 mg
30603.06 mg

5260.54 mg
25342.52 mg

6040.38 mg

Roof Recharge

Paved Recharge

NaturalArea Recharge

Title V Wastewater Rechargt 8516.25 liters

7014.0s

16895.01

13978.91

liters
liters
liters

Title V TotalLoading 228259.06 mg Title V Total Recharge

TITLE V NITROGEN LOADING CONCENTRATION :

83.31 kg/yr
18.57 kglacrelyr

46404.22 liters

4.92 ppm



IE LANDERS-CAULEY, PE

Stormwater Management
Report for Lot 7

Technology Park Dr,
Bourne, Ma
Submitted for CDS

Prepared by: J.E. Landers-Cauley, P.E.

8/r/201"6
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A. INTRODUCTION

CDS (the owner) is a company which provides professional services to other companies
throughout the United States. It has and continues to be successful and is in need of additional
professional office space for its growing professional staff. CDS is presently renting an office building
directly to the north of the proposed development site. It is their desire to construct and move their
facilities as soon as possible.

Locus/existing conditions:
The site has been previously modified with man-made improvements. A building permit was

issued for the former lot 2 to construct a 9900sf building. The project had begun which included clearing
and grading the lot, constructing a foundation and the placement of a steel frame structure before work
ceased. On lot 3 about 50% of the lot was stripped of vegetation and graded in anticipation of future
work. Likewise all work stopped on lot 3 at the same time as work on lot 2 ceased.

Located on the south-southeast o side of the Cape Cod Canal the site is bounded to the east and

southeast by MacArthur Bouleva¡d, and to the south, west and north the site is bounded by five
commercial zoned and developed lots. The locus is currently two lots which are in the process of being
combined into one larger lot. The new lot will be identified as Lot 7.Lot 7 is proposed to be 195,397+l-sf ,

Proposed Development:

The proposed project is the construction of a new building complex which can accommodate the
additional staff, provide more parking and have additional building and parking space for future growth.
The building is proposed to be about 28,000sf, on a single floor. Most of the building will be office space

with about l5o/o as warehouse/assembly area for the advertisement and literature prepared for CDS
customers. The warehouse area is at the east end of the building near the loading and unloading docking
area. Most of the parking areas are proposed to be paved with bituminous concrete as the road extension.

All stormwater from the proposed site improvements is to be mitigated on site. The stormwater
system is not connecting to nor accepting additional surface water from other sites-except for a portion of
the to be developed road.

No wetlands are within 100' of the property. No significant habitat or endangered species are

known to be present on site. The stormwater design incorporates an interactive approach. The site has

been designed for maintaining the 1" storm, the 25year-24 hour storms and the 100 year 24 hour storms
The design also incorporates containing on site the additional runoffgenerated by the proposed road

extension.

STORMWATER QUANTITY AND QUATITY ANALYSIS

Existing Soil Conditions:

B
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The proposed project is located in an outwash plain on the westerly side of Route 28, Bourne. It
is located in an area indicated as Barnstable Sandy Loam-refer to apper-rdix. Rapidly draining and highly
pervious it is an excellent soil for rapidly percolating surface water.

The soils were tested by both Title V standards, for the construction of the SAS, and a
Permeameter for the values to be assigned for shoft term and long term acceptance and percolation of
surface water. Both tests verified the Soil Conservation Maps designation of rapidly percolation soils.

The soils within the site are highly uniform. Numerous percolation tests and deep hole
evaluations were performed within the last ten years for former projects, not subject to the review by the
CCC, which indicated the same soil conditions.

Years earlier, before the land was subdivided, the site was used extensively as a gravel mining
operation. A majority of the site has been stripped of its O/A and B layers. lt is not expected that any of
the proposed site and road development will be utilizing the B-loamy sand geology for stormwater
drainage.

i,ta¡' lo.u"y;ot6 , f]6¡,¡¡¡t i$ y,

All stormwater generated from the post construction is to remain on site. The system allows for
the extreme rainfall conditions which can occur. The stonnwater design incorporates the 1" storm, the
25year-24 hour storms and the 100 year 24 hour storms. The design also incorporates containing in site
the additional runoff generated by the proposed road extension.

The storm collection design can be generally described as: an infiltration of small storm events
via vegetated swales and collection forebays designed to infiltrate high frequency low volume storms; a

combination infiltration -collection system for storms of moderate size (2-4"124 hour period); and, a
collection system with a detention/retention/infiltration system for large storms.

Below we have described the watershed areas proposed to be constructed upon the site and with
their general drainage characteristics.

There are five distinct proposed watershed areas. Refer to Appendix D and the site plans for the
precise locations of the watershed areas.

Area t has its' own collection system and does not contribute surface water either to the forebays,
catch basins or detention devices.

Area 3 and area 4 utilize a combination swale to primary detention areato secondary detention
area. Within watershed area3 the surface wafer is conveyed via a storm pipe to a swale shared by
watershed area 4. Watershed area 4 runoff for all storm events incorporates sheet flow into the swale.

Upon capacity the excess surface water is conveyed to detention basin A.

Area 5 is the building runoff. It is our design to contain all of the roof runoff in a series of
combination leaching oatch basins to landscape swales. None of the building runoff is proposed to be part
ofthe sheet runoffor catch basin-detention basin design.

It is our opinion that the design of the roof drainage complies with the manage practices of the
CCC in that it is separate and will directly discharge into the ground wherever possible.

-4-



Areas 2A,28 and 2C use a combination sheet flow, catch basin and detention basin surface water
retention-detention design. These watershed areas represent approximately 60Vo of the entire surface
water flow. These drainage areas systems incorporate collecting a majority of the paved portions of the
site via sheetflow that are directed to settling/forebay areas. When exceeding the capacity of the forebay
the surface water will discharge into deep sump catch basins. The catch basins convey the surface to orr-
site detention areas.

All ofthe forebays have been designed to retain the 1" storm event. The forebays are designed to
permit the infiltration of the sheetflow to ground.

"l"SS rs:iw¡-n'i*i;

Although TSS removal is an integral part of stormwater removal, Lot 7 is not located in
arl area that either discharges to wetlands or is within jurisdiction of the Wetlands
Protection Act. As such TSS removal has only an impact on the long term performance of
the drainage system.

TSS removal has been calculated for the parking lots directly in front of the proposed
building. Each area drains in a similar manner-forebay to deep sump basin to a detention
area to surface infiltration. Below are the values we lrave determined to be based upon
the plan designs.

Initial settling in a vegetative forebay 25o/o to a deep sump basin 25%o to a detention
basin 80%.

Watershed areas 2Á., and 2B:
Bmp removal rate initial TSS Removed Remaining

Watershed areas 2C:
Bmp

Forebay 25
Catch Basin 25
Detention B 80

Forebay
Detention B

25
80

Catch Basirt 25
Swale/forebay 25
Detention A. 80

removal rate initial TSS Removed Remaining

1.00
0.75

0.56

1.00
0.75

.25

.19
45

.25

19

.45

.75

.56
ll

.25

.60
75

15

Watershed areas 3:

Bmp removal rate initial TSS Removed Remaining

1.00
0.75
0.56

75

56
.tl

Overflow from Detention A to Detention B when capacity exceeded

Watershed areas 4:

-5-



Bmp removal rate initiat TSS Removed Remaining

Overflow from Detention A to Detention B when capacity exceeded.

Watershed areas for road extension:

Bmp removal rate initiat TSS Removed Remaining

Catch Basin 25
2nd Catch Basin 25
Swale/forebay 25
Detention A. 80

Catch Basin
Detention C.

1.00
.75

0.57
0.43

.25
.18
.14
.34

.75

.57
.43

.09

.75

.15

.25

.60
25
80

1.00
0.75

It is our opinion the minimum site drainage has been designed to incorporate a bio-infiltration design for
the first lo'rainfall (25year-24 hour) rainfall event.

C. STORMWATER MAINTENANCE

Preventive Measures
The owner or their assigns shall implement the following long term pollution prevention
measures:

*No other discharges or introduction of pollutants shall be allowed within or directed to
the drainage system.
*Proper and continuance maintenance shall be performed on a regular basis of all parking
areas, drainage components and drainage systems. Visual inspections of the entire system
shall be performed on a quarterly basis.
*Landscaping shall be done according to the Landscape Operations and Management
Plan(LOMA).
*The exterior storing of material and waste products, if applicable, shall conform to all
Local, State and Federal rules and regulations.
*No disposal of any products is permitted into the drainage system.
*The owner or agent shall plow and manage snow removal as to not interfere with the
drainage system.
*In the event of a "release" the owner shall, as part of the maintenance program, have
contact information of a contractor who specializes in hazardous waste spills.

Inspections and Procedures
To insure and provide for adequate maintenance of the drainage system, the following
will be required:

-6-



*All the catch basins shall be inspected quarterly and cleaned at least once a year. More
frequent cleaning will be required if determined necessary.
tThe entire drainage system shall be inspected after amajor storm event. (Rain events of
1" within 2 hours or more intense.)
*Inspections will include measuring the level of silts.
*Cleaning all debris from the detention basins, swales and settling areas in a prompt
manner after the recession of the storm(s).
*Checking the stone swales, fore bays and weirs-where applicable for obstructions or
damage.
*Repair all damage in a timely manner.
*The sediment bays will be cleaned according to the LOMA.

Summary:

The roofdrainage has been designed to be separate and selfcon

APPENDIX:

Appendix-A Soil survey map

Appendix-B Soil Test Pit data and Plan-reduced

Appendix-C SoilsurveyDescription

Appendix-D Watershedcontributionmap

Appendix-E Bio-retentionArea
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SOIL SURVEY OF BARNSTABLE COUNTY, I/ASSACHUSETTS
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C
Soil Survey Barnstable County, Massachuselts

filtering capacity may result in the pollution of ground
water. The hazard of pollution increases with tñe
density of housing. precautionary measures may be
necessary in some areas.

The capabitity subclass is Vls.

BbC-Barnstable sandy loam, g to iS percent
slopes, verlr stony. This very deep, strongìy sloping,
well drained soil is on small hills and ridges ¡n aieas ot
ground moraine and ice-contact depositò. Stones and
boulders cover 1 to 3 percent of thå surface- The soil
makes up approximately 0.2 percent (406 acres) of the
survey area. lt is mapped mainly in the plymout.h_
Carver-Barnstable general soil map unit. Áreas are
iregular in shape and range from b to 150 acres in
slze.

Typically, the surface is covered with an organic
layer. This layer is about 1 inch of undecornposed pine
needles, leaves, and twigs and 2 inches of parfly
decomposed and well decomposed organic matãrial.
The surface layer is dark gray, very friáble sandy loam
about 1 inch thick. The subsoil is friable sandy lóam
about 22 inches thick. The upper 1 inch is daik brown,
the next 7 inches is yellowish brown, and the lower 14
¡_c!es is light olive brown. The substratum to a depth of
65 inches or more is light yellowish brown, loose cbarse
sand.

lncluded with this soil in mapping are areas of
Carver, Nantucket, and plymouth sãils. Also included
are small areas where slopes are less than g percent or
more than 15 percent and some areas where stones
and boulders cover more than 3 percent of the surface.
lncluded soils make up about 30 percent of this unit.

Permeability is moderately rapid in the subsoil of the
Barnstable soil and rapid or very rapid in the
substratum. Available water capacity is moderate.
Depth to the seasonal high water table is more than 6
feet.

Most areas are used as woodland_ Some areas have
been developed for homesites.

This soil is unsuitable as cropland because the
surface stones and boulders restrici the use of
equipment. lt is suited to cultivated crops, however, if
the stones and boulders are removed.

This soil is wellsuited to native pasture. li is poorly
suited to hay and improved pasture. however, becauie
the use of equipment is limited by lhe surface stones
and boulders. The main management objective is the
prevention of overgrazing, which reduces the hard¡ness
and density of desirable plants. proper stocking rates,
timely grazing, and restricted use during wet periods
help to maintain plant density and minimize surface
compaction.

This soil is suited to woodland. No major hazards or

C

limitations restrict woodland management. The use of
equipment may be hampered because of the surface
stones and boulders. Thinning dense stands to standard
stocking levels results ¡n more vigorous tree growth.
Removal or control of competing vegetation may be
necessary for the best growth of newly established
seedlings. The most common trees are pitch pine, white
oak, scarlet oak, eastern white pine, and black oak.

The slope is a limitation if this soil is used as a
building síte. Land shapíng is generally needed.
Buildings and lots should be designed so that they
conform to the natural slope of the land. Erosion is a
hazard during and after construction. planting well
suited grasses as soon as possible after the iurface is
disturbed minimizes the erosion hazard. The surface
and subsurface stones and boulders may hamper site
development.

This soil is limited as a siie for septic tank absorption
fields because of the slope and the rapid or very rapid
permeability in the substratum. The soil may not
adequately filter the effluent- The poor filtering capacity
may result in the pollution of ground water. The hazard
of pollution increases with the density of housing.
lnstalling the distribution lines on the contour or in areas
that were graded during construction of the dwelling
helps to overcome the slope. precautionary measures
may be necessary in some areas.

The capability subclass is Vls.

BbD-Barnstable sandy loam, 15 to 25 percent
slo.ge¡,.very stofy. This very deep, moderately steep,
:vell drained soil is on the sides of hills and ridges in'
areas of ground moraine and ice-contact deposits.
Siones and boulders cover 1 to B percent of the
surface. The soil makes up approximately 0.1 percent':73 acres) of the survey area. lt is mapped mainly in
::e Plymouth-Carver-Barnstable general soil map unit.
årsas are irregular in shape and range from 5 to 75
:i:es in size.

Typically, the surface is covered with an organic
:.'er. This layer is about I inch of undecomposed pine
-:gdles, leaves, and twigs and 2 inches of parfly
:::omposed and well decomposed organic material.--: surface layer is dark gray, very friable sandy loam
:::-;i 1 inch thick. The subsoil is friable sandy loam

=:.:-:ì.22 inches thick. The upper 1 inch is dark brown,--; :ext 7 inches is yellowish brown, and the lower 14-:-:s is light olive brown. The substratum to a depth of:l -:hes or more is light yellowish brown, loose coarse

-: uded with this soil in mapping are areas ofl:- :-. Hinckley, Nantucket, and plymouth soils and
: -: areas where slopes are less than 15 percent or-:'; :ìan 25 percent. Also included are areas where
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BOURNE TBCHNOLOGY PARK REALTY TRUST
CONVENTION DATA SEIìVICES HEADQUARTEIìS

Open Space Calculations

As detailed on the "Proposed Site Plan" included in Tab 20(C), the existing and proposed
disturbance calculations fol the redevelopment are as follows:

. Existing Disturbed Area: 123,5I3 sf (2.84 acles)

Existing Undisturbed Area: I1,884 sf (1 .65 acres)

¡ Existing Undisturbed Area Proposed to be Disturbed: 37 .732 sf (0.87 acres)

'l'he property is not mapped by the Natural Heritage ol Endangered Species Ploglam as Pr:iority
I-labitat, The property is not mapped by the Cape Cod Commission as a Signilicant Natural
Resources Area, There are no wetlands on the site. As shown on the aerial photo (Tab 6), the
property is bounded by existing developed properties ancl by MacArthur Boulevard. Given these
fàctors, together with the minirnal amount ol'new disturbance proposed, it is requested that the
redevelopment be exemptecl under the Scoping Checklist fì'om any open space obligation.

323601 3. I
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GLYhINsolar
{.1,,;ii l'l i ¿j!ir,:lì':':1(r,r i ::i:irìr i:) ì lìi.11ì:,1,¿,)r:r)t) 11 Resnik Rd, Plymouth lVA, 02360

July 1.2th,201.6

To: Scott Mitchell
Dellbrook JKS

1"5 Research Rd

East Falmouth, MA 02536

Re: CDS Bourne CCC Requirements

To Whom lt May Concern

Based on the CBECS data from 2003 (the 2012 results on electricity expenditure per square feet is not

available yet) produced by the ElA, this building should use roughly 12.2 kWh per square foot annually. I

have attached the tables used and the Helioscope production report. The azimuth of this system was

taken from the plans provided, and the location/weather set was used for this area generally.

A127,000 square feet this building will use roughly 329,4OO kWh per year

ln order to achieve 25% Renewable Energy as requested for the anticipated load on site, a 74,4kW (DC)

Solar installation was modelled. The total annual energy production for this system is 85,499 kWh. 25%

of anticipated load is 82,350 kWh, making this design produce an excess of 3,149 kWh per year.

Forthis model, lusedTrina 310W modules and Enphase M250 microinverters.These inverters mitigate

shading impacts and make troubleshooting far less expensive, while reducing the need for external

equipment attached to building. Roof mounting is s5 clamps, directly onto metal roof with no

penetrations required.

Please find attached the Helioscope Modelling for this project and a CAD Layout specifying where the

installation will be located on the new building.

Sincerely,

Joshua GIynn

Solar Division Manager
i1¡'l.,rn ¡1¡r,;) ¡l i-vfi n i.lir,: t:lril:, i.i:nl

1 l-)S



CDS Building250/o Load Renewable cos sotar, 107 waterhouse Rd Bourne MA

LII system Metrics 9 Field Segments, Report

Proje€t Name

Project Address

Prepared By

CDS Solar

107 Waterhouse Rd Bourne MA

Solar Designer
helioscope@assocenergy.com

Deslgn

Module DC

Nameplate

lnverter AC

Nameplate

Annuâl Productlon

Performance
Rat¡o

kwh/kwp

Weåther Dataset

SlmulatorVeEion

CDS Bulldlng 259ó Load Renewable

74.4kW

gçr¡lNEI 85.48 MWh

79.09ó

1,144,9

TN¡Y 1 okm gr¡d (41.7s,-70.55), NREL

(prospector)

1 53 (443094f0ad-ea93f843ef-fce6caf820-

00aa14f623)

57.6 kW

Load Rat¡o: 1.29

0.59ó

0.096

4.1

0.096

-s.0%

-5.39ó

0.096

0.09ó

'0.1 96

-3.09ó

Quality lExcellance lservice I Satistãotion

LII Monthly Product¡on

L2.5k

10k

7.5k

5k

2.5k

0k

O Sources ofsystem Loss

AC Syst€mi

lnvertêß:

Cllpplng¡ O.

Mlsmatch¡

w¡r¡ng:

Rðflsctlon¡ 4.1%

Solllng¡ 2.o%

lrrad¡ånce! 5,0'%

Temperature Delta

Shadlng: O,O%

r.r/
Jan Feb ¡4ar Apr l,4ay Jun Jul Aug Sep Oct Nov Dec

T9m psratu rê i

Condit¡on Set 1

TlvlY 1okm gr¡d (4'1.75,-70.55), NREL (prospector)
(/library/meteo/5936)

Meteo Lat/Lng

Perez l\¡odel

Sandi¿ Mode¡

? Annual Production

Descrlption Output 96 Delta

Ò Condition Set

Descrlptlon

W€ather Dataset

Solar Angle Locatlon

Transposltlon Model

Temperaturê Model

Tempe.ature Modèl
Pärâmetêrs

lrrådiat¡on Vâriånce

Cêll Temperature Sprêad

Module B¡nning Rante

AC System Derate

Module Characterizatlons

lrradlance
(kwh/m2)

Temperâture Metr¡cs

Annual clobal Horizontal lrradiance

POA lrrådiance

Shaded lrradiance

lrrad¡ance after Reflect¡on

lrradlancê after So¡llng

Totâl Collector lrrad¡ânce

Nameplate

Output ¿t lrradlance Levels

Output ât Cell Temperature Derate

Output After ñ4¡smatch

Optimal DC Output

Constrâlned DC Output

lnverter Output

Energy to Gr¡d

Avg. Operating Ambient Temp

Avg. Operating Cell Temp

1,448.0

1,455.0

1,454.9

1,394.6

1,366.7

1,366.7

101,700.0

96,632.2

91,491.7

91,491.7

91,491.7

91,404.5

88,075.7

85,477.3

Rack TypG

Fixed Tllt

Flush Mount

JFM
222

596

4"C

-2.59ó to 2.596

0.0096

Module

-3.56 -0,075

ba

-0.0455-2.81

3'C

0"c

Â

2

EnerS/
(kwh) (96)Soll¡ng SOND

2222
AMJI
2222

Operating Hours

Solved Hours

TSM-310PD14 [Ir¡na Solar)

characterlzatlon

Default Character¡zat¡on, PAN

Characterlzation

cEc 05-201 6

componentcharacterizaflons 
Devlcê

Simulation M€tr¡cs

12.5"C

26.6"C

c250 (422V) (Enphase)



l)

Count

rtr Wiring Zones

Descrlptlon

Existing Building W¡r¡ng

| ::: tl,o sesments
I

i Descr¡pt¡on Rack¡ñg

I

| ¡ Buìld¡ng Footpr¡nt Fixed Tilt
I

lshed Roof Flush Mount

I North West Roof Flush Mount

Comb¡ner Poles

12

Orientation

Hor¡zontal (Landscape)

Horlzontal (Landscape)

Venicäl (Portra¡t)

Str¡ng Size

lntrarow Spåcing

5.0 ft

0.0 ft

0.0 ft

Frâmes Modulês

144 1M

96 96

Str¡ntlnt Strategy

Along Rackingc25o {422u lEnohase) 240
lnverter 

lrlibrarylcomponentslSTs3/characterizat,onl 1l]:6

AC Branch 10 AWG (Copper)

AC Harness ET-21-27748

N¡odute Tstvl-31oPD14ffr¡naSolar)
(/l¡brary/modules/381 22lcharacterization)

Tilt

15.

7.13.

4.76

Azimuth

201.082"

1 08.1 53.

288.546"

Frame Size

1xl

1x1

1xi

,224.2

5
(1

ft)

5

240

O Detailed Layout



Released: Dec 2006
Ne)d CBECS will be conducted in 2007

Food Sales
Food Service
Health Care

lnpatient..
Outpatient

Lodging
Retail (Other Than Mall).....................
Office
Public Assembly
Public Order and Safety
Religious Worship
Service
Warehouse and Storage
Other

Table Gl4. Electricity Gonsumption and Expenditure lntens¡ties for Non-Mall Buildings,
2003

itures

kwh
per

All Bulldlngs* 202 14.1

Buflding Floof€pace
(Square Feet)
1,001 to 5,000
5,001 to 10,000.
10,001 to 25,000
25,00'l to 50,(X)0
50,001 to 100,000
100,001 to 200,000
200,001 to 500,000
Over 500,000

Principal Building Actlvity
Education

12.2 3.6 8.2 17.1 15.7 1.09 0.078

47
92

164
439
927

2,181
4,347

17,034

283
276
213
564

6,628
168
483
139
256
179
237
49
73

154
510
42

208
139
240
182
233
118
226
252
160
226
179
196
170

11.0
49.4
38.4
22.9
27.5
16.1
13.5
14.3
17.3
12.5
15.3
4.9

11.0
7.6

22.5
2.4

11.5
r0.8
11.7
12.9
13.5
11.7
16.5
17.4
15.5
15.3
13.8
15.4
13.0

8.7
43.0
20.3
11.5
14.1
7.8

28.0
'17.8

7.5
20.5
12.4
10.7
'12.0
't6.7
21.4

o

4.9
33.4
18.8
6.1

21.8
5.8
6.7
4.3
6.5
2.2
4.0
1.9
3.0
1.4
3.5
0.4

2.4
1.8
2.9
3.5
4.2
3.0
4.1
4.2
3.8
4.0
4.0
4.3
3.8

8.9
48.0
37.4
12.0
24.0
11.3
11.9
9.4

11.5
5.1
7.9
3.5
6.3
3.1
7.2
't.7

6.1
4.3
6.9
7.9
8.3
7.2
9.2
9.7
8.4
9.0
9.2
8.6
9.3

13.6
77.0
70.3
18.4
35.6
16.5
17.7
18.4
17.6
11.3
17.6
6.0

11.8
6.2

20.3
3.8

14.2
13.2
15.2
15.9
19.1
13.6
19.7
19.7
19.8
19.3
15.2
14.4
15.7

4.3
8.7

13.8
33.6
68.0

146.4
301.0

1209.8

21.1
20.9
17.4
37.9

405.3
13.9
37.1
11.6
20.7
14.4
17.2
4.4
5.8

10.8
40.0

3.9

20.1
13.7
23.'l
11.9
15.5
7.4

15.4
17.0
10.7
15.9
17.7
15.0
19.1

1.63
1.18
0.88
0.94
0.97
1.05
1.04
1.35

0.82
3.74
3.13
1.54
1.68
1.34
1.04
1.19
1.40
1.00
1.12
0.43
0.88
0.53
't.76
0.22

1.11
1.06
1.13
0.85
0.90
0.74
1.'t2
1.17
1.04
1.08
1.37
1.18
1.46

0.075
0.076
0.082
0.067
0.061
0.083
0.077
0.083
0.081
0.080
0.073
0.089
0.080
0.070
0.078
0.092

0.088
0.084
0.085
0.080
0.075
0.076
0.075
0.o74

0.097
0.099
0.096
0.066
0.067
0.063
0.068
0.067
0.067
0.070
0.099
0.076
0.112

17.8
12.4
10.5
12.2
13.1
15.7
15.0
19.0

11.4
10.3
11.1
11.6
14.1
12.2
15.4
12.8

3.8
3.8
2.9
3.8
4.5
5.3
5.8

10.0

8.9
7.4
6.3
8.8
9.9

13.0
12.1
16.6

20.3
14.5
13.4
'16.2

17.0
23.4
20.7
25.2

0.092
0.095
0.084
0.077
0.073
0.067
0.069
0.071

Mountain

Yeer Constructêd
Before 1920
I 920 to 1 945
1 946 to 1 959
1 960 to I 969
1970 to 1979
1980 to 1989
'1990 to 1999
2000 to 2003

Census Region and Dlvlslon
Northeast
New England
Middle Atlantic

Midwest
East North Central
West North Central

South
South Atlantic
East South Central
West South Central

West

83
122
125
168
239
275
250
288

7.1
9.2
9.9

11.9
15.9
18.1
16.7
16.2

8.7
9.9

10.2
11.0
13.3
12.2
'12.5

19.2

1.6
3.2
3.1
3.4
4.4
4.8
4.7
3.1

3.9
6.9
6.4
7.4
9.5

10.1
10.5
7.8

9.6
13.9
14.3
14.7
21.4
20.5
22.6
18.3

7.3
10.3
10.6
13.5
18.1
20.8.
18.8
21.4

0.62
0.78
0.84
0.96
1.20
1.37
1.26
1.20

9.9
r 0.0
9.8

13.2
13.4
12.8
13.9
12.6
16.4
15.8
10.6
13.1
9.5

Energy lnfonnation Admln istration
2003 Commerc¡al Bulldlngs Energy Consumption Survey: Consumpt¡on and Expendltures Tables

Eloctric¡ty Consumption

Distributlon of
Bulldlng.Level I ntensltleg

(kWh/aquare foot)

per
Buildlng

(thoueand
kwh)

per
Square

Foot
(kwh)

per
Worker

(thousand
kwh)

25th
Per.

centlle Median

75th
Per-

cênt¡le

pêr
Bullding

(thousand
dollarsl

pêr
Square

Foot
(dollars)

Pacific



CONTI NUED
Table Gî4. Electricity Gonsumption and Expenditure Intensities for Non-Mall Buildings,
2003

kwh

res

per

All Buildings*

Climate Zone: 30-Year Average
Under 2,000 CDD and -

More than 7,000 HDD
5,500-7,000 HDD
4,000-5,499 HDD
Fewer than 4,000 HDD

2,000 CDD or More and -
Fewer than 4,000 HDD

Number of Floors
One
Two
Three
Four to Nine
Ten or More

Elevators and Escalators
(more than one may apply)
Any Elevators
Number of Elevators

One
Two to Five
Six or More

Any Escalâtors

Number of Workers (main shift)
Fewer than 5
Stog
10 to 19
20 to 49
50 to 99
100 to 249
250 or More ....

Weekly Operat¡ng Hours
Fewer than 40
40 to 48 ..........
49 to 60 ..........
61 t084.
85 to 167
Open Continuously

Ownership and Occupancy
Nongovernment Owned
Owner Occupied
Nonowner Occupied
Unoccupied

Government Owned
Federal
State ......

202 14.1 12.2

255 17.3 11.5

3.6

2.9
3.2
3.9
3.8

4.9

3.4
3.5
3.6
0.4
4.8
4.3
5.9
4.8

8.2 17.1 15.7 1.09 0.078

148
198
255
't84

11.5
13.1
14.6
14.5

11.6
't2.9
11.9
12.8

7.2
7.4
8.0
8.3

15.0
15.4
17.6
16.4

11.3
14.4
20.8
15.3

0.88
0.95
1.17
1.20

0.076
0.073
0.080
0.083

114
200
251

1,363
8,134

13.4
12.6
11.4
17 -3
't9.4

14.1
12.5
10.5
11.0
r 0.6

3.7
3.5
3.1
3.5

12.1

8.2
8.3
7.1

10.7
18.1

18.0
16.5
14.9
18.3
25.2

9.2
15.9
19.2
97.9

615.6

0.080
0.080
0.076
0.072
0.076

12.7 22.9 19.1 1.30 0.075

1.08
1.01
0.87
1.24
1.47

1,365

508

45
94

158
386
802

1,759
7,165

17.0 11.4 5.8 12.6 20.7 99.1 1.23 0.073

1,955
11,057
9,366

12.8
17.O

22.5
24.1

11.4
10.8
12.2
14.O

5.2
8.1

12.5
10.4

10.6
16.9
19.0
14.9

18.3
25.2
29.5
22.6

0.074
0.072
0.072
0.o72

37.7
140.6
797.9
677.6

0.95
1.22
1.62
1.74

7.7
11.8
11.4
14.0
14.9
19.6
22.4

23.9
14.4
12.2
13.0
12.4
12.1

9.1

2.4
5.5
5.9
8.1
8.9

10.9
14.8

5.4
10.3
l0.B
13.6
15.0
19.1
22.8

12.3
20.5
20.6
2'1.3
21.7
30.4
29.4

3.9
8.2

13.6
30.1
57.9

127.5
51 1.9

0.68
1.04
0.98
1.09
1.08
1.42
1.60

0.087
0.088
0.086
0.078
0.072
0.072
0.071

30
105
16ô
251
408
647

4.5
10.1
11.2
'14.1

22.1
21.2

8.0
8.5
9.2

12.5
'14.7

18.8

1.6
4.0
4.2
7.1

13.8
4.9

3.2
7.5
8.7

13.8
33.4
13.7

6.5
12.9
15.7
27.1
58.5
29.5

2.9
8.7

13.5
19.9
29.8
47.4

0.42
0.83
0.91
1.12
1.61
1.55

0.094
0.082
0.081
0.079
0.073
0.073

14.O

13.6
15.2

1.9
14.1
19.7
15.8
12.3

8.0
7.2
9.4
1.7
9.3
9.2
9.1
9.5

17.9
15.1
21.7

3.4
15.3
17.3
14.5
15.8

14.3
14.0
15.1

2.9
24.O
47.3
24.3
21.3

178
175
187
30

348
842
366
286

12.7
11.8
13.5

N
11.1
15.8
8.3

12.0

l.l3
1.08
1.22

o
0.97
1 .11

1.05
0.92

0.080
0.080
0.081

o
0.069
0.056
0.066
0.075

Energy I nformation Adm¡n¡strat¡on
2003 Commercial Buildings Energy Gonsumption Survey: Consumption and Expend¡tures Tables

Electricity Consumpt¡on

Distribution of
Building-Level lntens¡ties

(kWh/square footl

per
Build¡ng

(thousand
kwh)

per
Square

Foot
(kwh)

per
Worker

(thousand
kwh)

25th
Per-

centlle Median

75th
Per-

cent¡le

per
Bu¡ld¡ng

(thousand
dollars)

per
Square

Foot
(dollars)

Local



CONTINUED
Table C14. Electricity Consumption and Expenditure lntensities for Non-Mall Buildings,
2003

itures

kwh
per

All Bu¡ldings*

Vacancy Status
Completely Vacant
Mostly Vacânt ..

Partially Vacant
Not At All Vacant

Number of Establishments
One.
2to5
6 to 10.
11 lo 20
More than 20
Currently Unoccup¡ed

Predominant Exterior
Wall Material
Brick, Stone or Stucco
Concrete (Block or Poured)
Concrete Panels
Siding or Shingles
Metal Panels
\Mndow Glass
Other
No One Major Type

Predominant Roof Material
Built-Up
Shingles (Not Wood)
Metal Surfacing
Synthetic or Rubber
Slate or Tile
Wooden Materials
Concrete
Other
No One Major Type

Renovations in Buildings
Gonstructed Before 1980
(more than one may apply)
Any Type of Renovation
Since '1980 ....
Addition or Annex
Reduction ln Floorspace .....
Cosmetic lmprovements. ...........
Wall or Roof Replacement
lnterior Wall
Re-Configuration ...........................
HVAC Equipment Upgrade ............
Lighting Upgrade
Window Replacement
Plumbing System Upgrade .........
lnsulation Upgrade
Other Renovation

No Renovations Since 1980 ............
Bu¡lding Newer than I 980 ...............

202 14.1

32
o

338
189

174
232
6'16

1,259
3,544

32

222
205
956

59
122

1,148
423

o

303
94

101
518
118

91

477
908
237

289
351
309
239
294
227
246
117
266

1.8
o

13.8
14.6

13.7
14.5
18.3
11.0
11.8
19.1
16.7

o

14.7
12.3
10.2
17.7
12.5
12.2

o
20.4
10.4

12.2

N
o

9.9
12.9

14.2
11.3
5.2
8.6
8.6

N

12.0
14.9
10.8
9.6

14.1

10.2
12.0

o

3.0
o

26.5
14.6

17.1
16.4
68.8

5.4
9.4

85.8
32.4

o

0.17
o

1.08
1.12

1.06
1.16
1.32
1.01
0.91
1.43
1.28

o

1.16
1.04
0.79
1.27
1 .16
0.99

o
1.42
1.01

0.096
o

0.078
0.077

0.077
0.078
0.078
0.079
0.079
0.096

0.077
0.080
0.072
0.091
0.077
0.075
0.077

o

3.6

0.4
1.4
2.9
3.9

3.7
3.9
5.5
4.7
3.0
0.4

8.2 17.1 15.7 1.09 0.078

1.5
3.0
6.7
8.7

3.4
8.0

14.2
18.3

14.1
13.5
17.3
14.7
19.6

1.8

8.3
8.7

11.2
14.2
10.5

1.5

18.2
15.3
18.3
19.1
18.7
3.4

13.5
18.0
48.0
99.6

281.6
3.0

1.09
1.05
1.34
1.16
1.56
o.17

4.4
4.0
5.8
3.3
2.1
6.6
2.0
1.1

9.7
9.4

11.3
7.4
4.5

17.0
9.5
5.4

20.3
20.0
26.2
14.1

9.7
27.6
21.6
10.4

11.8
11.6
13.7
12.6
10.1

11.1

14.8
18.6
8.8

4.9
3.2
2.4
6.0
5.0
4.2
6.2
5.8
3.0

11.3
7.1
5.3

12.3
9.7
8.3

11.4
15.3
5.8

24.4
14.7
11.1
24.5
19.6
15.7
24.2
39.2
21.6

24.0
8.0
7.8

37.0
11.0
7.3

33.4
63.2
22.8

0.079
0.085
0.077
0.071
0.093
0.081
0.070
0.070
0.097

227
360
699
239
278

13.0
14.1
15.2
13.5
12.6

11.2
r 3.9
'14.2

11.1

10.0

3.7
4.0
7.4
3.7
3.2

8.2
8.7

13.1
8.0
6.9

15.7
17.0
29.5
15.8
15.0

17.7
25.4
53.7
18.8
22.2

1.01
0.99
1.17
1.06
1.01

0.078
0.070
0.077
0.079
0.080

13.8
14.4
13.6
11.7
12.9
12.7
9.0

10.5
17.1

10.5
11.2
11.2
9.8

10.5
10.2
9.9

11.4
13.2

4.1
4.3
3.7
4.0
3.9
3.0
3.7
3.1

4.4

8.2
8.2
8.0
7.2
7.9
6.7

10.1
6.7

10.0

17.5
16.0
15.4
13.5
15.0
13.2
24.0
14.1
20.6

22.2
26.9
23.7
20.1
23.5
18.0
27.0

9.7
20.0

Energy lnformation Admin istration
2003 Commerc¡al Bu¡ld¡ngs Energy Gonsumpt¡on Survêy: Consumption and Expenditures Tables

Electr¡c¡ty Gonsumption

Distribution of
Building-Level lntensities

(kWh/square footl

per
Building

(thousand
kwh)

per
Square

Foot
(kwhl

per
Worker

(thousand
kwh)

25th
Per-

centile Med¡an

75th
Per-

centile

per
Building

(thousand
dollars)

per
Square

Foot
(dollarsl

1.06
1.10
1.05
0.98
1.03
1.01
0.99
0.87
1-29

0.077
0.077
0.077
0.084
0.080
0.080
0.1 10
0.083
0.075



CONTINUED
Table C14. Electricity Consumption and Expenditure Intensities for Non-Mall Buildings,
2003

fes

per
kwh

All Buildings*

Energy Sources (more than
one may apply)
Electricity
Natural Gas
Fuel Oil
Diskict Heat
District Chilled Water .......................
Propane
Other

Space-Heating Energy Sources
Electricity
Elecficity Main
Electricity Secondary

Other Excluding Electric¡ty
Buildings w¡thout Heat¡ng

Primary Space-Heating
Energy Source
Electricity
Natural Gas
Fuel Oil
District Heat

202 14.1

258
211
375
184
63

211
285
45

606
397
135

1.748 20.3 13.5

12.2 3.6 8.2 17.1 15.7 1.09 0.078

202
265
558

1,467
1,711

199
180

14.1
14.6
16.5
18.0
19.7
14.0
16.4

12.2
12.2
12.8
9.6
7.8

16.9
12.1

15.7
20.3
41.5
97.5

111.4
14.5
12.2

1.09
1.12
1.23
1.20
1.29
1.02
1.11

0.078
0.077
0.074
0.066
0.065
0.073
0.068

3.6
4.3
2.2
6.4

'10.9

3.3
2.8

5.5
6.3
4.7
3.3
0.9

8.2
8.8
5.5

12.6
15.3
6.9
5.3

12.6
8.0
3.4

12.6
6.2
4.0

17.1
18.5
14.0
20.4
23.1
14.0
11.2

Propane

15.9
16.6
15.1
13.0
8.2

13.4
13.7
13.1
11.0
14.0

11.3
12.6
8.7
6.9
2.8

20.8
23.3
16.1
14.1
12.2

19.7
r 6.3
28.3
14.2
6.4

1.22
1.28
1.14
1.00
0.84

211
230

80
1,432

67
70

16.6
13.9
5.9

18.5
10.5
12.6

13.7
12.5
8-4
9.3

10.7
15.9

6.3
4.2
1.8
4.9
2.9
2.5

23.3
16.0
8.2

20.7
12.0
9.4

16.3
17.7
8.0

93.3
6.3
4.7

1.28
1.07
0.59
1.20
0.98
0.85

0.077
0.077
0.1 00
0.065
0.093
0.067

227
1,340

39

15.0
17.5
4.8

12.9
6.6

11.8

4.9
7.0
1.1

9.8
11.2
2.4

19.4
19.1

5.1

17.7
92.7
3.2

1.17
1.21

0.39

9.9 16.7 25.8

0.076
0.077
0.075
0.077
0.102

0.078
0.069
0.082

0.072
0.077
0.081

125.2 1.46

Other

Cooling Energy Sources
Electricity
Other Excluding Electricity
Buildings without Cooling

Water-Heatin g Energy Sources
Electricity
Other Excluding Electricity
Bldgs without Water Heating ............

Cook¡ng Energy Sources
Electricity
Other Excluding Electr¡city
Buildings without Cooking

Energy End Uses (more than
one may apply)
Buildings with Space Heating ..........
Buildings with Cooling
Buildings with Water Heating ............
Buildings with Cooking
Buildings with Manufacturing ...,.....
Buildings with Electricity

14.6
15.4
6.2

12.3
12.2
12.1

4.4
4.8
1.5

9.6
9.9
3.7

18.5
20.1

9.'1

15.9
22.6

3.8

1.10
1.22
0.51

0.075
0.079
0.083

18.9
't7.1

11.8

15.5
13.8
10.7

18.3
15.0
7.2

39.5
40.7
14.2

43.5
30.5
10.9

1.36
1.31
0.96

6.9
6.3
3.3

217
237
244
504
349

14.4
15.1

15.0
18.2
13.2

12.2
12.3
12.2
14.8
14.4

4.1
4.9
4.6
6.6
3.1

8.7
oo
9.7

16.5
6.7

17.7
19.4
19.2
40.0

9.9

16.7
18.4
r 8.9
37.2
26.3

1.10
1.17
't.16
1.34
0.99

0.077
0.077
0-077
0.074
0.075

Energy lnformat¡on Adm¡n¡stration
2003 Commercial Buildings Energy Consumption Survey: Consumption and Expenditures Tables

Electricity Consumption

D¡stribut¡on of
Building-Level I ntensities

(kWh/square foot)

per
Building

(thousand
kwh)

per
Square

Foot
(kwhl

per
Worker

(thousand
kwh)

25th
Per-

cêntile Median

75th
Per-

cent¡le

per
Building

(thousand
dollars)

per
Square

Foot
(dollars)

Generation 0.072



CONTINUED
Table C14. Electricity Gonsumption and Expenditure lntensities for Non-Mall Buildings,
2003

kwh
pêr

All Buildings*

Percent of Floorspace Heated
Not Heated
1 to 50 ......
51 to 99
100

Percent of Floorspace Cooled
Not Cooled
1to50
5l to 99
100

Percent L¡t When Open
Zero
I to50
51 to 99
100
Building Never Open/
Electr¡c¡ty Not Used .

Percent Lit When Closed
ZeÍo
I to50
51 to 100
Building Never Closed/
Electricity Not Used

Heat¡ng Equipment (more
than one may apply)
Heat Pumps
Packaged Heat Pumps ..:::.:::::::::.
Split-System Heat Pumps
lndividual Room Heat Pumps .........

Furnaces
lndividual Space Heaters
Dishict Heat
Boilers
Packaged Heating Units

202 14.1

o
6.5

14.3
17.O

2.1

0.8
2.3
4.4
5.0

't.2
4.7
B.B

11.1

1.9
9.7

17.1
21.9

12.2 3.6 8.2 17.1 15.7 1.09 0.078

63
105
233
234

39
132
348
254

o
71

236
256

25

8.2
8.0

14.3
15.4

14.0
r 3.3
12.0
't2.1

0.9
2.4
4.0
4.6

2.8
4.8
8.4
9.7

't2.2
9.2

18.5
18.6

6.4
8.9

18.3
17.8

0.84
0.68
1.'t2
1.17

4.8
7.8

16.5
18.8

11.8
1't.7
13.2
12.0

1.1

3.1

6.1
6.2

2.4
5.7

11.2
12.4

5.1
10.1
22.5
23.1

3-2
11.1
26.9
19.3

0.39
0.66
1.28
1.43

0.082
0.084
0.077
0.076

o
6.4

18.9
19.2

o
0.58
1.14
1.27

0.1 02
0.085
0.079
0.076

o
0.090
0.080
0.075

o
14.9
9.8

13.4

o 0.4 1.7 3.8

4.9 13.7 29.5

2.3 0.19 0.090

81

219
333

9.2
13.3
21.7

B.B

11.0
r6.3

2.5
5.1
6.3

5.5
10.8
12.9

11.4
21.5
ó¿.o

6.7
17.4
23.1

0.75
1.06
1.50

0.082
0.080
0.069

647 21.2 18.8 47.4 1.55 0.073

1.32
1.46
1.14
1.22
0.91
0.99
1.17
1.08
1.35
't.06

22.5
14.8
41.2

0.078
0.082
0.070

Other ................

322
379
239
751
120
202

1,435
511
326
249

17.4
19.3
15.4
16.1
11.4
13.2
18.0
14.5
17.2
15.2

14.2
14.1
14.4
14.6
'12.0

12.8
9.5

12.6
13.7
14.3

6.4
7.4
5.1
9.8
3.5
4.0
4.9
3.4
6.1
4.2

12.2
13.2
9.2

13.6
7.1
8.4

12.6
7.9

12.7
8.8

22.2
24.1
21.0
20.7
14.1
14.9
20.7
16.6
24.8
16.9

24.4
28.5
17.7
56.9

9.6
15.1

93.3
38.1
25.5
17.4

0.076
0.075
0.074
0.076
0.080
0.075
0.065
0.075
0.078
0.070

Cooling Equipment (more
than one may apply)
Residential-Type Central
Air Conditioners
Heat Pumps
Packaged Heat Pumps
SplitSystem Heat Pumps
lndividual Room Heat Pumps ..........

lndividual Air Conditioners ................
D¡strict Ch¡lled Water
Central Chillers
Packaged Air Conditioning
Units

Swamp Coolers

133
326
366
235
867
189

1 ,711
2,212

12.1
17.7
19.4
15.7
17.1
11.2
19.7
21.1

11.7
't4.6
14.1

14.8
15.4
12.2
7.8

14.0

4.5
6.6
7.2
5.9
9.7
3.6

10.9
11.2

8.6
12.0
12.6
10.9
13.6
6.8

15.3
16.9

15.8
22.4
23.8
21.5
21.7
13.5
23.1
25.9

10.7
24.5
27.5
17.3
64.2
15.2

111.4
154.1

0.97
1.33
1.46
1.15
1.27
0.90
1.29
1.47

0.081
0.075
0.075
0.074
0.074
0.080
0.065
0.070

287
181

584

15.4
14.1
18.0

12.9
13.3
13.1

5.6
4.0
8.7

11.5
10.'1

12.8

23.4
19.9
23.4
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Electricity Consumption

Distribution of
Building-Level lntensities

(kWh/square foot)

per
Building

(thousand
kwh)

per
Square

Foot
(kwh)

per
Worker

(thousand
kwh)

25th
Per-

cent¡le Medían

75th
Per-

centile

per
Building

(thousand
dollars)

per
Square

Foot
(dollars)

Other

1.21
1.16
1.27
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Table C14. Electricity Gonsumption and Expenditure lntensities for Non-Mall Buildings,
2003

Electric

kwh
per

All Buildings*

Main Equipment Replaced Since
1990 (more than one may apply)
Heating
Cooling

Water Heating Equipment
Centralized System .............
D¡stributed System ............ :.:.::: :::: ::.

Combination of Centralized
and Distributed System

L¡ghting Equipment Types
(more than one may apply)
lncandescent
Standard Fluorescent
Compact Fluorescent
High lntensity Discharge
Halogen
Other

Refrigerat¡on Equipment
(more than one may apply)"
Any Refrigeration

Commercial Refrigerat¡on
Walk-ln Units
Cases or Cabinets

Residential-Type Units
Vending Machines

No Refrigeration

Office Equipment (more
than one may apply)
Computers
Wth Flat Screen Monitors .............

Dedicated Servers
Laser Printers
lnkjet Printers
FAX Machines
Photocopiers

Number of Computers
None
1to4
5tog
10 to 19
20 to 49
50 to 99 ...
1O0 to 249
250 or More

202 14.1 12.2 3.6 8.2 17.1

8.4 13.5 22.5

15.7 1.09 0.078

176
211

12.8
13.6

't2.4
11.7

4.0
4.5

8.3
9.2

16.2
18.3

r 3.9
16.8

1.01
1.08

0.079
0.079

205
180

1 ,092 18.6 10.9

269
219
519
725
554

o

15.3
14.5
17.7
16.0
17.7

o

12.0
12.2
13.3
12.7
13.7

o

20.3
17.0
38.9
52.0
40.7

o

19.6
38.3
47.7
38.0
16.9
42.2

5.4

0.079
0.080

0.076
0.077
0.075
0.072
0.073

o

0.077
0.074
0.073
0.074
0.077
0.072
0.086

14.9
12.3

12.9
12.0

4.8
4.O

10.1
8.0

20,'l
15.8

16.3
14.3

1.18
0.98

76.8 1.31 0.070

3.6
4.2
5.1

5.0
4.9

25.1

8.4
8.9

'11.4

10.1
11.2
35.6

16.9
18.4
23.7
18.6
23.3
49.8

15
12
33
15
30
o

256
520
655
512
219
584
63

15.3
19.6
21.5
20.7
13.3
16.5
7.5

12.4
16.2
17.3
16.6
10.8
12.7
10.9

4.7
9.2

13.4
9.6
4.1
5.6
2.0

10.0
21.9
32.2
23.5
8.4

11.5
4.4

20.8
48.0
58.5
49.9
15.5
22.2
10.1

1.18
1.44
1.57
1.53
1.03
1.19
0.65

270
531
508
231
376
292
357

15.0
17.6
16.4
13.8
16.6
15.1
15.0

12.0
11.0
11.4
11.3
12.2
11.8
11.3

5.0
6.6
6.9
4.7
6.2
5.3
4.9

9.9
12.0
12.3
9.0

11.3
10.3
9.8

18.7
20.3
20.7
17.6
20.2
19.3
17.4

20.8
39.9
38.3
18.3
28.1
22.4
27.0

1.'15
1.32
1.24
1.09
1.24
1 .16
1.13

0.077
0.075
0.075
0.079
0.075
0.077
0.076

44
92

143
226
470
690

1;359
5,61 1

7.6
12.4
11.2
12.6
16.1
't4.1

16.1
21.2

15.9
17.6
r 3.3
12.2
12.7
10.9
12.2
9.5

1.8
4.1
5.8
7.3
B.B

7.7
7.9

11.4

4.1
8.1
9.5

1'1.9
13.5
13.4
14.7
19.0

11.6
17.6
18.3
19.3
21.7
19.2
23.5
29.4

3.8
7.7

11.8
18.2
36.6
51.5
96.7

400.1

0.65
1.O4
0.92
1.02
1.26
1.05
1.15
1.51

0.086
0.084
0.082
0.081
0.078
0.075
0.071
0.071
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Electricitv ConsumÞt¡on

Distribution of
Building-Level lntens¡t¡es

(kWh/square foot)

per
Build¡ng

(thousand
kwhl

per
Square

Foot
fkwhl

per
Worker

(thousand
kwhl

25th
Per-

centile Median

75th
Per-

cent¡le

per
Building

(thousand
dollars)

per
Square

Foot
(dollars)



CONTINUED
Table G14. Electricity Consumption and Expenditure Intensities for Non-Mall Buildings,
2003

res

per

All Buildings*

Number of Dedicated Servers
None
1to4
Stog
10 to 19
20 to 49
50 or More

Number of Photocopiers
None
One .

202 14.1

505 18.2 14.8

12.2 3.6 8.2 17.1

6.6 16.5 40.3

kwh

37.2 1.34 o.o74

0.072
0.073

81.1 1.31 0.073

15.7 1.09 0.078

2lo 4 ..............

91

323
1,272
2,096
3,1 09
6,472

r 0.9
14.2
19.0
20.9
20.7
23.4

14.5
12.8
12.1
7.4

11.2
10.1

2.9
6.6

11.2
10.0
9.9

17.5

6.6
11.7
17.0
18.9
18.7
18.2

15.1
19.7
25.9
29.4
25.3
31 .2

7.5
24.6
97.3

147.3
213.9
515.2

0.89
1.08
'1.45

1.47
1.43
1.86

0.082
0.076
0.076
0.070
0.069
0.080

80
139
377

1,110
3,977

11.6
11.2
13.7
17.2
21.2

17.4
13.9
12.0
8.9

10.4

2.8
4.3
6.1

10.1
11.3

6.9
8.4

11.0
15.6
17.6

16.9
15.0
18.2
29.3
23.9

6.7
11.3
28.3
83.7

287.0

0.97
0.91
1.03
1.29
1.53

0.084
0.081
0.075
0.075
0.072

5to9
10 or More

Energy-Related Space Funct¡ons
(more than one may apply)
Commercial Food Preparation ..........
Activities with Large
Amounts of Hot Water
Separate Computer Area

HVAC Conservation Features
(more than one may apply)
Variable Air-Volume System .............
Economizer Cycle ......
HVAC Maintenance
Energy Management and
Control System (EMCS)

Window and lnterior Lighting
Features (more than one
may apply)
Multipaned \Mndows
Tinted Window Glass
Reflective Window Glass ..................
External Overhangs
or Awnings

Skylights or Atriums
Daylight¡ng Sensors
Specular Reflectors
Electronic Ballasts ..

Energy Management and
Control System (EMCS)
For Lighting

Equipment Usage Reduced
When Building Not ln Full Use
(more than one may applyf
Heating
Cool¡ng
Lighting
Office Equipment .............................

603
821

15.7
12.0

7.2
6.6

13.2
11.5

26.0
19.2

43.6
60.2

1.27
1.24

798
812
308

17.6
16.9

19.1

19.0
19.5
15.5

12.1
12.8
12.5

7.5
8.2
4.8

14.2
14.9
10.4

57.4
58.3
23.5

1.36
1.41
1.lB

0.072
0.072
0.076

26.5
27.3
20.0

1.109 17.9 12.9 8.0 13.6 23.7

18.4
21.3
18.9

9.3
11.0
9.5

273
375
501

231
584
816
470
284

1.528

15.3
16.6
't7 -9

13.5
12.2
't2.4

4.5
4.8
4.7

20.1
28.3
37.0

1.13
1.25
1.33

0-074
0.075
o.o74

16.4
't5.1

21.1
16.7
15.6

12.6
13.4
16.0
13.2
12.4

5.8
4.1
5.6
5.4
4.5

11.4
8.7

10.'l
10.4
oÃ

23-2
15.9
25.6
18.6
19.3

17.9
43.2
65.4
34.6
21.7

1.27
1.12
1.69
1.23
1.19

0.077
0.074
0.080
0.074
0.076

12.8 10.8 17 .8 34.5 116.0 1.45 0.076

197
216
160
141

13.2
13.8
12.5
10.9

11.5
'1 1.0
10.4
10.5

7.6
8.9
8.4
8.1

15.4
16.7
16.5
14.1

15.7
17.2
12.7
11.6

3.7
4.5
3.9
4.3

Energy lnlormation Administration
2003 Commercial Buildings Energy Consumption Survey: Consumption and Expend¡tures Tables

Electricity Consumpt¡on

Distribution of
Building-Level lntensities

(kwh/square foot)

per
Bu¡ld¡ng

(thousand
kwh)

per
Square

Foot
(kwh)

per
Worker

(thousand
kwhl

25th
Per-

centile Median

75th
Per-

cent¡le

per
Bu¡lding

(thousand
dollars)

per
Square

Foot
(dollars)

1.06
1 .10
1.00
0.90

0.080
0.080
0.080
0.083



CONTINUED
Table C14. Electricity Consumption and Expenditure lntensities for Non-Mall Buildings,
2003

kwh

res

per

All Buildings*

Annual Consumption
(kilowatthours)
10,000 or Less ................
10,001 to 50,000
50,001 to 100,000.
100,001 to 500,000
500,001 to 1,000,000
1,000,001 to 5,000,000
Over 5,000,000

Provider of Purchased
Electricity (more than
one may apply)
Local Utility

202 14.1 12.2 3.6 8.2 17.1 15.7 1.09 0.078

5
26
73

220
684

2,O87
11,458

1.3
4.9
8.0

13.0
14.4
20.3
24.7

2.8
6.1
8.6

12.2
13.6
13.5
15.6

1.0
3.8
6.4

10.1
12.0
16.0
20.0

1.9
6.9

11.4
18.9
16.9
23.4
27.5

3.2
1't.7
24.0
40.0
30.0
37.7
36.8

0.6
2.7
7.2

18.9
54.5

143.9
775.0

0.17
0.51
0.78
1.12
1.15
1.40
1.67

o.124
0.104
0.098
0.086
0.080
0.069
0.068

187
594

13.7
18.3

'12.0
't2.9

8.1
12.4

14.5
46.4

1.06
1-43

0.078
0.078

3.5
6.5

16.7
22.9Some Other Provider

See "Guide to the Tables" or "Glossary" for further explanations of the terms used in this table. Both can be accessed from the CBECS web site -

http://www.eia.doe.gov/emeu/cbecs.
. Figures in this table do not include enclosed malls and strip malls. Mall build¡ngs add an estimated 213 thousand buildings compr¡sing 6.9

billion square feet. ln the 1999 CBECS, malls represented 9.7 percent of total electricity consumption.

" The def¡nit¡on for one or more of these row items has changed and may not be directly comparable with past CBECS estimates. See "Guide to
the Tables" for discussion of the differences.
Q=Data withheld because the Relative Standard Error (RSE) was greater than 50 percent, or fewer than 20 buildings were sampled.
N=No responding cases in sample that use electricity.

Notes: ¡ Statistics for the "Energy End Uses" category represent total consumption in buildings that have the end use, not consumpt¡on
specifically for that particular end use. o HVAC = Heating, Ventilation, and Air Conditioning. o Due to rounding, data may not sum to totals.
Source: Energy lnformat¡on Administration, Office of Energy Markets and End Use, Forms EIA-8714, C, and E of the 2003 Commercial
Buildings Energy Consumption Survey.

Energy I nformation Admin istration
2003 Commercial Buildings Energy Consumption Survey: Consumption and Expenditures Tables

Electric¡ty Consumpt¡on

D¡str¡but¡on of
Building-Level lntensities

(kwh/souare foot)

per
Building

(thousand
kwhl

per
Square

Foot
(kwh)

per
Worker

(thousand
kwh)

25th
Per-

centile Median

75th
Per-

centile

per
Building

(thousand
dollars)

per
Square

Foot
(dollars)



BOURNB TECHNOLOGY PARK REALTY TRUST
CONVENTION DATA SBRVICES HEADQUARTBIIS

Afl'ordable H Calculation

Technical Bulletin #09-001 provides that Minirnum Performance Standard 4H3.1 is
intended to rnitigate the "projected level of below-average-wage jobs that will be created" by a
non-residential development. Convention Data Services ("CDS") is an existing business /
employer in Bourne and is simply relocating its operation fiom its existing location at I07
Waterhouse Road to an immediately abutting property addressed 3 8. 4 Technology Park Drive,
Bourne. Accordingly, consistent with the intent of 4H3.1, this redevelopment should not be
evaluated as if it is a new employer/business enteling market,

CDS anticipates that after the project it will likely increase the number of FTE's by 6.
The 6 new positions are projected as: 1 Information Technology position, 1 Sales position, 2
Management positions, and 2 Procluct Development positions. f'he salaries for these 6 new
positions will be in tire range of $55,000 - $65,000. These positions will, therefore, pay a
significantly higher salary than the Barnstable County aveïage wage of $41,028.1

As a result, no affordable housing mitigation is required for this redevelopment ploject.
3235821.1

1 Based on 2"'l quat'ter2014 Bureau ol'I-abor Statistìcs ("BLS") for Rarnstable County. According to the rnost recent
available infomation from the BLS, the average weekly wage for Barnstable County is $7f19 ($789 x 52 weeks :
$4 1,028 annual average).
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Executive Summary

VHB, Inc. has prepared a traffic impact and access study (TIAS) for a proposed office

building to be located on Technology Park Drive, off of Waterhouse Road in Bourne,

Massachusetts on approximately 4.49-acres of land. Technology Park Drive is a short

subdivision roadway that serves three commercial parcels, including the site for the

proposed project. The project site currently houses a building structure (approximately

9,966 square feet) that is unoccupied. The proposed project would involve the

demolition of the existing structure and replacing it with the construction of a 27,2I0
sf office facility for Convention Data Services (CDS) who currently occupies office

space in the immediate area. While the existing structure was not completed or

occupied, the steel frame and roof has been erected and the project had approval and

buílding permit from the Town of Bourne.

Currently, CDS's office is located at the abutting property to the north aIL07
Waterhouse Drive in Bourne, and all employees would be relocated to the new facility.

As such, although there will be new trips to the site, these trips already exist on the

area roadways. Access to the site would be provided by Technology Park Drive, with a

proposed extension of the roadway to meet the parking lot for the proposed site so

no new driveways to the local roadway system is necessary or proposed as part of this

project.

Based on a review of the anticipated tr¡p generation and trip distribution for the

proposed project, a study area was established. The study area was established also in

part based on a review of the RPP and the RPP Functional Classification of Cape Cod

Roadways Map and through consultation with Cape Cod Commission (CCC) staff.

Using this approach, the project study area will include the following four intersections

and four roadway links:

Intersections:
E Bourne Rotary (Route 28l Trowbridge Road/ Sandwich Road)

B Route 28 at Waterhouse Road

* Trowbridge Road at Waterhouse Road/ Driveway

* Waterhouse Road at Technology Park Drive (Site Driveway)/ Driveway

Roadway Links:
s Route 28 between Bourne Rotary and Waterhouse Road

* Waterhouse Road between Route 28 and the Site Driveway

\Whbþrojwat-
TS\1 344 1.00Veports\TIAS-WoRKING

0RAFT.docxvi Executive Summary
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Waterhouse Road between the Site Driveway and Trowbridge Road

Trowbridge Road between Waterhouse Road and Bourne Rotary

Turning movement counts (TMC), collecting peak hour data, were conducted at each

of the study area intersections during the weekday morning peak period from 7:00

AM to 9:00 AM and weekday evening peak period from 4:00 PM to 6:00 PM in April

2016. Concurrent with the TMCs, 24-hour automatic traffic recorder (ATR) counts
were conducted at the following two locations:

EI Route 28, north of Waterhouse Road

* Waterhouse Road, north of Technology Park Drive

Using conservative assumptions, the proposed project is expected to result in a total
of 1-54 net new trips (77 entering/77 exiting) on a typical weekday, a total of 32 net
new vehicle trips (29 entering/3 exiting) during the weekday morning peak hour and

37 net new vehicle trips (5 entering/32 exiting) during the weekday evening peak

hour. However, with the additional TDM measures proposed, in Chapter 3, these
estimated trip generations numbers are likely to be lower.

Capacity analyses were conducted for each of the study area intersections and

roadway segments under 2016 Existing conditions, 2023 No-Build conditions (without
the proposed development), and 2023 Build conditions (with the proposed

development). Based on the results of these analyses and the anticipated site-
generated traffic, the proponent will implement the following measures:

Transportation Demand Management Program

Intersection safety and/or capacity enhancements at:

> Bourne Rotary
> Route 28 at Waterhouse Road

Overall, VHB concludes that the project will have minor impacts on traffic conditions in
this area and the implementation of the proposed safety initiatives outlined in this
document should be considered a benefit of the project that as they are not
necessarily required by the project

The Proponent is filing for limited DRI review. Using the Redevelopment Scoping
Checklist, the only question where the proposed project results in a shaded response

is that it directly abuts a regional roadway. However, as described herein, no

access/egress is proposed on MacArthur Boulevard, and no new access/egress points

are proposed on Waterhouse Road. As to the other questions, the proposed project

does not generate more than 250 new daily trips. In addition, as to the last scoping
checklist question, the project will not generate more than 25 peak hour trips at a high

E
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crash location. As described in this Report, there are only two high crash locations

within the proposed project study area: (1-.) Bourne Rotary and (2.) Route 28 at

Waterhouse Road. At the Bourne Rotary, the proposed project will generate 2L trips
during the AM Peak Hour and 25 trips during the PM Peak Hour. At Route 28l
Waterhouse Road, the proposed project will generate 1"0 AM Peak Hour trips and 1-0

PM Peak Hour Trips. Therefore, as indicated on the scoping checklist, the proposed

project will not generate more than 25 peak hour trips at a high crash location. Based

on these responses, the proposed project may be exempted from DRI review for traffic
altogether. However, as described in this Report, the Proponent is prepared to
undertake the safety improvements described herein and is committed to a model

TDM plan.

\Whbþroj\Wat-
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1

Project Description

Introd uction

This traffic study documents the findings of the traffic evaluation conducted for the
project including an assessment of existing conditions, projection of future traffic
volumes without and with the proposed development, analysis of impacts of the
proposed development, and recommendations for improving existing capacity
deficiencies as well as to offset project related traffic impacts.

The site is located on Technology Park Drive, off of Waterhouse Road in Bourne,

Massachusetts on approximately 4.49-acres of land. Technology Park Drive is a short
subdivision roadway that serves three parcels, inclusive of the site for this proposed
project. The project site currently consists of a building structure of approximately
9,966 sf office building that was permitted locally and partially constructed but is not
occupied. The proposed project would involve the removal of the existing structure
and replacing it with construction of a 27,2L0 sf office facility for Convention Data

Services (CDS). Currently, CSD's office is located at the abutting property to the north
at l-07 Waterhouse Drive in Bourne, and all employees would be relocated to the new

facility. Access to the site would be provided by Technology Park Drive, with a

proposed extension of the roadway to meet the parking lot for the proposed site. No
new curb cuts to the local street network is necessary or proposed as part of this
project. Figure 1- shows the Project site in relation to the surrounding area.

This traffic assessment has been conducted in three stages. The first stage involved an

assessment of existing traffic conditions within the project area including an inventory

Study Methodology
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of existing roadway geometry; observations of traffic flow, including daily and peak
period traffic counts; and a review of vehicular crash data.

The second stage of the study established the framework for evaluating the

transportation impacts of the proposed project. Specific travel demand forecasts for
the project were assessed along with future traffic demands on the study area

roadways due to projected background traffic arowth and other proposed area

development that will occur, independent of the proposed development. The year

2023, a seven-year time horizon, was selected as the design year for analysis for the
preparation of this traffic impact and access assessment to satisfy the Executive Office

of Environmental Affairs/Executive Office of Transportation IEOEA/EOT] guidelines and

Cape Code Commission (CCC) Development of Regionallmpact (DRI) requirement.

The third and final stage involved conducting traffic analyses to identify both existing

and projected future roadway capacities and demands. This analysis was used as the

basis for determining potential project impacts and potential mitigation measures.
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2
Existing Conditions

Study Area

Evaluation of the transportation impacts associated with the proposed project requires

a thorough understanding of the existing transporlation system in the project study

area. Existing transportation conditions in the study area include roadway geometry,

traffic controls, daily and peak period traffic flow, and vehicular crash information data.

Each of these elements is described in detail below.

Based on a review of the anticipated trip generation and trip distribution for the

proposed project, a study area was established. The study area was established also in
part based on a review of the RPP and the RPP Functional Classification of Cape Cod

Roadways Map and through consultation with the CCC. Using this approach, the

project study area will include the following four intersections and four roadway links:

Intersectlons:
e Bourne Rotary (Route 28l Trowbridge Road/ Sandwich Road)

s Route 28 at Waterhouse Road

* Trowbridge Road at Waterhouse Road/ Driveway

a Waterhouse Road at Technology Park Drive (Site Driveway)/ Driveway

Roadway Links:
s Route 28 between Bourne Rotary and Waterhouse Road

* Waterhouse Road between Route 28 and the Site Driveway

* Waterhouse Road between the Site Driveway and Trowbridge Road

w Trowbridge Road between Waterhouse Road and Bourne Rotary
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The existing conditions evaluation consisted of an inventory of the traffic control;

roadway, driveway, and intersection geometry in the study area; the collection of daily

and peak period traffic volumes; and a review of recent vehicular crash history.

Roadway Geometry

The major travel routes and intersections within the study area are described below.

Figure 2 shows the observed existing geometry and traffic control at each study-area

intersection.

Roadways

Waterhouse Road

Waterhouse Road within the study area is a two-lane roadway running generally in a
nofth-south direction. Waterhouse Road is under Massachusetts Department of
Transporlation (MassDOT) jurisdiction for the entire length and classified as a minor
arterial. The posted speed limit along Waterhouse Road varies between 30 mph and

45 mph, and is 45 mph in the vicinity of the project site. Land use along Waterhouse

Road is a primarily commercial in the vicinity of the project site, but includes

residential and the Bourne High School and Middle Schoolto the north.

General MacArthur Boulevard (Route 28)

General MacArthur Boulevard (Route 28) within the study area is a four-lane divided

roadway with limited access running generally in a nodh-south direction. Route 28 is

under MassDOT jurisdiction and classified as a principal arterial. The posted speed

limit along Route 28 in the northbound direction is 40 mph between the Bourne

Rotary and the Nissan Dealership and 55 mph south of the Dealership through the
rest of the study area. The posted speed limit along Route 28 in the southbound
direction is 40 mph from the Bourne Rotary to the Nissan Dealership and 50 mph from
the Dealership through the rest of the study area. Land use along Route 28 is a

primarily commercial in the vicinity of the project site.

Trowbridge Road within the study area is a two-lane roadway running generally in an

east-west direction. Trowbridge Road is under localjurisdiction and classified as a

minor arterial. The posted speed limit along Trowbridge Road is 35 mph. Land use
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along Trowbridge Road is a mix of commercial, residential and institutional with the

Bourne Elementary School, Middle School, and High School in the vicinity of the

project site.

The following sections describe the study-area intersections in detail.

Intersections

Bourne Rotary (Route 28/ Trowbridge Road/
Sandwich Road)

Route 28 at Waterhouse Road

Four-legged rotary

Eastbound and Westbound approaches each consist of a single general

purpose lane under yield control

Northbound and Southbound approaches each consist of two general

purpose lanes under yield control

No sidewalks or crosswalks are provided at the intersection

Land use in the area is a mix of commercial, including Dunkin Donuts, a hotel,

and a TD Bank, and the State Police

e Three-legged unsignalized intersection

* Eastbound approach consists of a right-turn lane under Yield control

* Northbound approach consists of one U-turn/ left-turn lane and two through

lanes

s Southbound approach consists of a through lane and a shared through/ right-

turn lane

s Intersection is off-set, with the southbound right-turn and norlhbound left-

turn located approximately 3OO-feet north of the eastbound approach

s No sidewalks or crosswalks are provided at the intersection

* Land use in the area is primarily commercial uses
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Trowbridge Road at Waterhouse Road/ Driveway

Waterhouse Road at Technology Park Drive (Site

Driveway)/ Driveway

Roadway Jurisdiction

Four-legged signalized intersection

Eastbound and westbound approaches each provide a general purpose lane

Northbound approach provides one general purpose lane under STOP control

Southbound approach provides on general purpose lane under STOP control

and is one-way entering the intersection

A sidewalk is provided on the east side of Waterhouse Road

A crosswalk is provided across the Trowbridge Road westbound approach

Land use in the area is primarily residentialto the south and the Hyannis Golf

Course is to the north

Four-legged unsignalized intersection

Eastbound and Westbound approaches each consist of one general purpose

lane under STOP control

Northbound and Southbound approaches each consist of one general

purpose lane

A sidewalk is provided on the east side of Waterhouse Road

There are no crosswalks at the intersection

Land use in the area is a mix of commercial, residential and institutional with

the Bourne Middle School and High School.

Roadways within the Town of Bourne are under the jurisdiction of the Town of Bourne,

MassDOT, or US Air Force. Within the project study area, all roadways are under

MassDOT jurisdiction with the exception of Trowbridge Road west of the Bourne

Rotary, which is under localjurisdiction. Figure 3 illustrates the roadway jurisdiction

designations within the study area.

E

ñ
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Traffic Volume Data

Turning movement counts (TMC), collecting peok hour data, were conducted at each

of the study area intersections during the weekday morning peak period from 7:00

AM to 9:00 AM, and the weekday evening peak period from 4:00 PM to 6:00 PM. It is

during these two periods when the combination of site traffic and area background

traffic are at their most critical level. These counts were conducted in April 20L6, and

volumes have been seasonally adjusted to represent peak summer conditions. The

weekday morning and evening peak periods are consistent with typical peak

commuter traffic periods, and coincide with the expected peak periods for traffic

entering and exiting the proposed site. Based on the TMCs, the weekday morning

peak period generally occurred from 7:150 AM to 8:L5 AM and the weekday evening

peak period occurred from 4:45 PM to 5:45 PM. Concurrent with the TMCs, 24-hour

automatic traffic recorder (ATR) counts were conducted on two locations, Route 28

norlh of Waterhouse Road and Waterhouse Road north of Technology Park Drive. A

summary of the ATR traffic data is presented in Table l-. All traffic count data is

contained in the Appendix to this document.

Table 1 Existing Traffic Volume Summary - Peak Summer Season

Location

Weekdav Mornino Peak Hour Weekdav Eveninq Peak Hour

weekday K K

ADT " Volume Factor b Dir. Dist.' Volume Factor Dir. Dist.

Route 28 north of
Waterhouse Road

Waterhouse Road north
of Technology Drive

47,200 3,6L0 7.60/o 60% SB 3,960 8.4% 54% NB

3,700 350 9.60/o 55% SB 400 I0.9o/o 72% NB

dailytraffic expressed in vehicles perday. Based on dailyvolumes collected in April 201-6 and grown to peakconditions.

Exact peak hours of the ATRs may not coincide with the peak hour of the TMCs.

peak period volumes expressed in vehicles per hour
percent of daily traffic that occurs during the peak period

directional distribution of peak period traffic

Seasonality of Count Data

Comparison of traffic count data with historic seasonal data available from the 201"4

Troffic Countìng Report for Cape Cod Massachusetts indicated that July traffic counts

represent peak summer season conditions. This report also shows that April counts

are approximately 6-percent lower than the average annual month conditions, and 39-

percent lower than peak JulylAugust conditions. As such, the peak conditions

capacity analysis contained in this document was conducted using the CCC Seasonal

Adjustment Factors, which is 1.39 to adjust April volumes to peak month conditions.

Additionally, the average conditions capacity analysis contained in the Appendix to

a.

b.

c.

d.
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this document was conducted using the CCC Seasonal Adjustment Factors, which is

1.06 to adjust April volumes to average month conditions. Figures 4 and 5 illustrate
the 20L6 Existing weekday morning and evening peak hour traffic volumes.

Public Transportation

Several transit services are currently provided on Cape Cod. The following information
was provided by the Cape Cod Regional Transit Authority (CCRTA).

Cape Cod Regional Transit Authority

The Cape Cod Regional Transit Authority (CCRTA) oversees local bus service on Cape
Cod. There are six, year-round, fixed-route services provided by CCRTA including the
SeaLine, the Bourne Villager, the H2O, the Flex, the Bourne Run, and the Sandwich
Line. All buses are wheelchair accessible and equipped with bicycle racks. All SeaLine,

Bourne Villager, and H2O routes connect at the Plymouth &. Brockton bus terminal in
downtown Hyannis, located three miles south of the Site.

CCRTA also offers "demand response service" through three separate lines; (1_) ADA
Paratransit Service ís a door-to-door, shared-ride service for those eligible individuals
who are unable to use the CCRTA fixed route services. It is a comparable service to
the fixed route service schedule in that it operates during the same hours and travels
within the 3/+ of a mile of the fixed route service areas; (2) DART Service (Dial-a-Ride
Transportation) is a daily general public service that is a door-to-door, ride by
appointment, transportation service. This service is available to all Cape Cod residents
for any purpose; and (3) Boston Hospital Transportation (BHT) is a service that runs on
weekdays, by reservation, and provides transportation service to l-5 Boston area
hospitals. The BHT has bus stops in Wellfleet, Eastham, Orleans, Harwich, the Bourne

Commuter Lot, and the Sagamore Commuter Lot.

While six fixed-route services are provided by the CCRTA, only one of these fixed
routes travels near the project Site, which is the Bourne Villager. The Bourne Run

travels from the Mashpee Commons in Mashpee to the Cranberry Plaza in Wareham,
and runs Sunday through Saturday. The Bourne Run has thirteen scheduled stops,
and travels along Trowbridge Road in Bourne. The nearest scheduled stop to the Site

is located at the Capeside Convenience, approxim ately L.2 miles from the Síte. The
Bourne Run schedule is provided in the Appendix to this document.
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Vehicular Crash History

To identify potential vehicle crash trends in the study area, reported vehicular crash

data for the study area intersections was obtained from MassDOT for the years 2009

through 201"4, the most recent five-year history available. The MassDOT vehicular
crash data was summarized to identify locations that experience an average of three
or more crashes per year. Based on this initial review, two such locations were
identified: the Bourne Rotary and Route 28 at Waterhouse Road.

In addition to summarizing the crash history, VHB also calculated crash rates forthe
study area intersections. Intersection crash rates are calculated based on the number
of crashes at an intersection and the volume of traffic traveling through that
intersection on a daily basis. The MassDOT average intersection crash rate for District
5 (the MassDOT district designation for Bourne) is 0.76 for signalized intersections and

0.58 for unsignalized intersections. In other words, on average, 0.78 crashes occurred
per million vehicles entering signalized intersections and 0.58 crashes occurred per
million vehicles entering unsignalized intersections throughout District 5. The crash

rate worksheets for the study area intersections are included in the Appendix to this
document. Since crashes for the Rotary were collected for the entire Rotary and not
the individual approaches, crash rates were not conducted for the Rotary. As shown in

Table 2, none of the study area intersections have a crash rate higher than the
MassDOT District 5 average rate.

As mentioned above, two of the study area intersections, the Bourne Rotary and Route

28 at Waterhouse Road, averaged more than three crashes per year based on the
MassDOT data. As stated in the Regional Policy Plan (RPP) Minimum Performance
Standard (MPS) TRL.3, "The applicant shall identify sofety impocts ot road and
intersection locotions with three or more croshes per yeor where the project is expected

to odd 25 or more peok hour frþs." Further discussion of crash patterns and potential
measures to mitigate the safety concerns at these intersections are provided in
Chapter 5 Mitigation. The crash history and crash rates for the study area intersections
are presented in Table 2 and are contained in the Appendix to this document.

\Vhb\proj\war
f SU3441,00\re ports\TIAS-WORKI NG

DRAtT.docx9 Existing Conditions



*ünu

Tabfe 2 Intersection Vehicular Crash Summary (2009 - 20L4)

Route 28 at Trowbridge Road at
Bourne WaterhouseRoad uvatarhnrrcaRna¡l

Signalized?

MassDOT Average Crash Rate

Calculated Crash Rate

Exceeds Average?

No
n/a

n/a
n/a

22

46
37

29

35

43

2r2
3s.33

No
0.58

0.24

No

0

8

L6

0

No
0.s8

0.52

No

2

4
2

1

2

1
t2

2.00

Year
2009
20!0
20tr
2012
2013

2014
Total
Average

5

3

8

4
0

!
24

4.00

13

0

6

1

0

3

1

0

Collision Type

Angle
Head-on
Rear-end

Rear-to-rear
Sideswipe, opposite direction
Sideswipe, same direction
Single vehicle crash

Not Reported/Unknown

Severity
Fatal Injury
Non-Fatal Injury
Property Damage Only

Not Reported/Unknown

Time of day
Weekday,T:00 AM - 9:00 AM

Weekday, 4:00 - 6:00 PM

Saturday L1:00 AM - 2:00 PM

Weekday, other time
Weekend, other time

Pavement Conditions
Dry

Wet
SnoMce
Other/Not Reported/Un known

Non-Motorist (Bike,

60

3

64

0

3

64

t7
L

0

26

t82
4

27

28

6

78

73

185

26

1

0

2

1

1

0

1

3

4
0

0

2

9

1

2

3

1

5

1

8

2

1

I

0

4
4
0

L2

4

2l
3

0

0

00

Source: MassDOT
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3
Future Conditions

Traffic volumes in the study area were projected to the year 2023, reflecting a typical

seven-year traffic planning horizon. Independent of the project, volumes on the

roadway network under year 2023 No-Build conditions were assumed to include

existing traffic and new traffic resulting from background development. Anticipated

site-generated traffic volumes were added to the year 2023 No-Build traffic volumes

to reflect the year 2023 Build conditions in the study area.

Background Traffic Growth

H istoric Traffic Growth

Traffic arowth on area roadways is a function of the expected land development,

economic activity, and changes in demographics. A frequently used procedure is to
estimate an annual percentage increase and apply that increase to study area traffic
volumes. An alternative procedure is to identify estimated traffic aenerated by specific

planned major developments that would be expected to affect the project study area

roadways. For the purpose of this assessment, both methods were utilized.

VHB conducted research to determine the historic arowth rate for traffic in this area as

well as other planned developments that may affect traffic within the study area for
the proposed project. Based on information contained inthe 2074 Traffic Counting

Report for Cape Cod Mossachuseffs, traffic has decreased at a rate of 0.33-percent per

year Cape-wide over the last ten years (2004 - 20L4). As described in this report, the

Town of Bourne is considered to be part of the Upper-Cape region, in which traffic
increased at a rate of 0.1-2-percent per year over the last ten years (2004 - 2014). To

provide a conservative analysis, and based on discussions with the CCC Transportation

Stafl a background growth rate of O.S-percent per year was applied. The historic
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Site-Specific Growth

growth data provided in the 201-4 Troffic Counting Report for Cape Cod Massachusetfs
is contained in the Appendix to this document.

In addition to the historic traffic Arowth, VHB contacted representatives of the CCC

and the Town of Bourne to identify any other development projects planned within
the vicinity of the site. Based on these discussions, there are currently two
development projects proposed that would affect traffic volumes in the vicinity of the
site.

s Atlantic Subaru: The proposed expansion to the existing Atlantic Subaru
Dealership at l-24 Waterhouse Road is currently pending review. The
redevelopment project will include an additional 6 service bays and additional
parking. Projected traffic volumes expected to be generated by this project
were obtained from memos and letters submitted as part of the permitting
process for the project.

a Paesano Place: An approved office building development includes the
expansion of an existing 9,400 sf office building to 18,800 sf. Trip generation
volumes generated by the project were obtained from letters submitted as

part of the permitting process for the project and distributed through the
study area; the volumes are included in the Appendix.

In addition to the projects listed above, an additional potential development within
Bourne was identified, a Cumberland Farms on General MacArthur Boulevard, south of
the Bourne Rotary. However, since no documents have been filed with the Town to
date for this potential project, it was not included as background growth for the
purposes of this assessment.

No-Build Traffic Volumes

Ihe 2023 No-Build traffic volumes were developed by applying the O.S-percent per
year growth rate to the 201-6 Existing conditions volumes and adding the volume
associated with the background projects discussed above. Figures 6 andT display the
resulting 2023 No-Build peak hour traffic volumes.

Future Roadway Conditions

Another factor affecting background traffic conditions is the implementation of
roadway improvements within the study area. Based on discussions with the Town of
Bourne and the CCC, there is one project that needed to be identified, Massachusetts
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Trip Generation

Department of Transportation (MassDOT)'s resurfacing and intelligent transportation
system on Route 28. This project includes adding variable messages boards with real

time traffic monitoring and updates to the Route 28 corridor. These improvements

will have no impact on the capacity analysis included within this study.

The proposed project would involve the removal of the existing 9,966 sf office

building structure on site and the replacing it with an approximately 27,2L0 sf office

facility for Convention Data Services (CDS). Currently, CSD's office is located the
abutting property to the north at L07 Waterhouse Drive in Bourne, and all employees

would be relocated to the new facility. The existing building structure was approved

by the Town of Bourne for office development and as such could be completed and

occupied at any time. However, for the purpose of assessing project impacts, no

credit for the removal of this structure has been taken. To estimate the existing and

future site-generated traffic, the Institute of Transporlation Engineers' (lTE) publication

Trip Generation, 9th Editionr was utilized. The number of vehicle trips generated by the
proposed project were estimated based on ITE land use code (LUC) 7L5 (Single Tenant

Office Building). Table 3 summarizes the estimated vehicle trips for the future use of
the property.

V

1 Trip Generation, 9th Edition, Institute of Transportation Engineefs, Washington D.C.,2012.
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Table 3 ITE Project Trip Generation

Time Period Direction

27,2L0 sf

Proposed Office
Trip Generation

Weekday Daily

Weekday Morning

Peak Hour

Weekday Evening

Peak Hour

Enter

Exit

Total

Enter

Exit

Total

Enter

Exit

Total

1s8

158

316

60

Z

67

1_ 1_

65

76

a Trip generation estimate based on ITE LUC 715 (Single Tenant Office) for 27,2t0 sf .

As shown in Table 3, based on ITE trip generation estimates the proposed project is
expected to result in a total of 31-6 new trips (L58 entering/1-58 exiting) on a typical
weekday. The proposed project is expected to result in a total of 67 new vehicle trips
(60 entering/7 exiting) during the weekday morning peak hour, and 76 new vehicle
trips (1-L entering/65 exiting) during the weekday evening peak hour. The trip
generation calculations are provided in the Attachments.

The proponent has indicated that a number of its employees are allowed to work from
home up to two days a week, and nearly all of the employees take advantage of this
opportunity. Additionally, a small number of employees work remotely full time and

do not travel to the office on a regular basis. CDS has indicated that of their 162

employees, 28 employees are located out of state and/or work remotely on a full time
bases. Of the 1-34 local employees in the Bourne office, approximately 25 employees
work from home one day a week (or 20 percent of the time) and 75 employees work
from home two days a week (or 40 percent of the time).

In an effort to confirm the trip reduction CDS's office experiences due to their robust
telecommuting policies, traffic volume counts were conducted at their existing
driveway. Automatic traffic recorder (ATR) counts were conducted on Wednesday,

March 9th and Thursday, March 10th, 201-6 along CDS's existing driveway. The volumes
indicate that the existing office is generating volumes well below what ITE has

projected for an office. The observed trip generation volumes experienced at the
office are summarized below in Table 4; the ITE projected trip generation volumes
from Table 3 are provided for comparison.
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Table 4 Observed Project Trip Generation

Time Period Direction

Existing

Driveway Counts

Trip Generation u

ITE 162 Employee

Office
Trip Generation b

% Reduction
from ITE

Projections

Weekday Daily Enter

Exit

Total

147

146

293

300

300

600 SLo/o

a

b

Tr¡p generat¡on as counted as existing driveway in March 2016.

Trip generation estimate based on ITE LUC 715 (Single Tenant Office) for 162 employees.

As shown in Table 4, the observed trip generation of the office included a total 293

trips (L47 entering/146 exiting) on a typical weekday. The daily trip generation

volume is approximately 51- percent lowerlhan ITE projected rates, indicating that
employees are taking advantage of CDS's telecommuting policy and have significantly

reduced vehiculartraffic entering and exiting the site. As such, VHB proposes that a

51--percent credit should be taken from the ITE trip generation numbers provided in
Table 3. The resulting trip generation projections are summarized in Table 5.

Table 5 Proposed Project Trip Generation

Time Period Direction

27,2L0 sl

Office

Proposed Office
Trip Generation "

Weekday Daily

Weekday Morning

Peak Hour

Weekday Evening

Peak Hour

Enter

Exit

Total

Enter

Exit

Total

Enter

Exit

Total

77

77

rs4

29

3
32

5

32

37

a Net new tr¡p generation estimate from Table 3 reduced by 51%.

As shown in Table 5, the proposed project is expected to result in a total of 154 net

new trips (77 entering/77 exiting) on a typical weekday. The proposed project is
expected to result in a total of 32 net new vehicle trips (29 entering/3 exiting) during
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the weekday morning peak hour and 37 net new vehicle trips (5 entering/32 exiting)

during the weekday evening peak hour.

Trip Reduction Requirement

Daily Trip Reduction

An evaluation was conducted for the requirements of RPP Minimum Performance

Standard (MPS) TR2.1, which states, "DRls locoted outside Growth lncentive Zones or

Economic Centers, or DRls in towns without designated Economic Centers shall

implement odequate and acceptable measures to reduce and/or offset 25 percent of the

expected increose in site traffic resulting from the DRI on o daily bosis."

The Proponent has already implemented a robust telecommuting policy as part of
their Transportation Demand Management (TDM) program. Based upon a

comparison of ITE trip generation projections and actual driveway counts, this
program has effectively reduced the amount of vehicular trips to and from the site by

approximately 46 percent over the course of a typical weekday. Table 6 summarizes

the required and currently achieved daily Trip Reduction Calculations for the proposed

project.

Table 6 Trip Reduction Requirement Calculation

Daily Trip Generation "

316

257o Reduction
Requirement

79

Existing
517o TDM Credit

161

a vpd = vehicles per day

As shown in Table 6, the 25 percent Trip Reduction Requirement for the proposed

project was calculated to be 79 vehicle trips for the proposed project. Given the 5l--

percent success rate for the proposed TDM program, the proposed project is expected

to far exceed the requirement of MPS TR2.L.

Additional Trip Reduction Measures

While Table 6 demonstrates that the Project will exceed the trip reduction

requirements, the Proponent is striving to provide additional TDM measures for the
new building, which could result in an additional 5-10 percent credit. However, to
present a conservative analyses, no additional credits have been taken to the tr¡p
generation presented in Table 5. The details of the TDM program are presented in

Chapter 5.
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Trip Distribution and Assignment

The directional distribution of traffic approaching and departing the Project is a

function of several variables: population densities, existing travel patterns, and the
efficiency of the roadways leading to the site. Because the proposed office space will

be occupied by existing CDS employees that currently work in the Bourne location,

VHB coordinated with the Proponent to obtain address information for these

employees, which provides the most accurate assessment of future arrival/depafture
patterns. Refer to the Attachments for the trip distribution calculations as well as a

map illustrating the distribution of the weekday morning and weekday evening peak

hour project trips. The anticipated trip distribution is summarized in Table 7 and

illustrated in Figure 8. The trip distribution calculations are included in the Appendix

to this document.

Table 7 Proposed Project Trip Distribution

Direction

East

West

North

North

South

East

West

Total

Travel Route

Route 6

Route 6

Route 25

Route 3

Route 28

Route 151

Local Bourne Roads

All Routes

Percent Assigned
to Route

22o/o

Ilo/o

24o/o

9Vo

t4o/o

!2o/o

8%

LOOo/"

The projected site-generated traffic volumes, summarized in Table 5, were distributed
on the study area roadways using the trip distribution shown in Table 7 and added to
the 2023 No-Build peak hour traffic volumes to develop the 2023 Build peak hour

traffic volumes. The 2023 Build traffic volumes are shown in Figures 9 and L0.
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Traffic Operations Analysis

Measuring existing traffic volumes and projecting future traffic volumes quantifies

traffic within the study area. To assess quality of flow, roadway capacity analyses were

conducted with respect to the 20L6 Existing conditions and projected 2023 No-Build

and2023 Build traffic volume conditions. Capacity analyses provide an indication of
the adequacy of the roadway facilities to serve the anticipated traffic demands. In
accordance with CCC guidelines, capacity analyses were conducted for both peak

summer season and average month traffic conditions. The analysis summary tables
provided in this chapter contain the results of the peak summer season analyses. All

average month capacity analyses and corresponding summary tables are contained in
the Appendix to this document.

Level-of-Service and Delay Criteria

Level-of-service (LOS) is the term used to denote the different operating conditions

that occur on a given roadway segment under various traffic volume loads. It is a

qualitative measure of the effect of a number of factors including roadway geometrics,

speed, travel delay, freedom to maneuver, and safety. Level-of-service provides an

index to the operational qualities of a roadway segment or an intersection. Level-of-

service designations range from A to F, with LOS A representing the best operating

conditions and LOS F representing the worst operating conditions.

For this study, capacity analyses were completed for the unsignalized and rotary study
area intersections, and roadway segments. Level-of-service (LOS) designation is

reported differently for signalized intersections, unsignalized intersections, and

roadway segments. For unsignalized and rotary intersections, the analysis assumes

that traffic on the mainline is not affected by traffic on the side streets. The LOS is

determined primarily for left-turns from the main street and all movements from the
minor street. The evaluation criteria used to analyze the unsignalized study area

\Vhb\proj\Wat'
TSU3441.00\re ports\TlA5-WORKING

DRAtT.docx18 Traffic Operations Analysis



sünu

intersections is based on the 20L0 Highway Capacity Manual (HCM)2. For roadway

segments, the roadway geometrics determine the segment capacity and the percent of
traffic that have the ability to travel at or near the posted speed limit is used to assess

level-of-service. The evaluation criteria used to analyze the study area roadway

segments is based on the 201-0 Highway Capacity Manual (HCM).

Level -of-Service Ana lysis

Unsignalized Intersection and Rotary Capacity
Analyses

Levels-of-service analyses were conducted for the 201-6 Existing, 2023 No-Build, and

2023 Build conditions for the unsignalized and rotary study-area intersections.

The analytical methodologies typically used for the analysis of unsignalized
intersections use conservative anaÍysis parameters, such as high critical gaps3. Actual

field observations indicate that drivers on minor streets generally accept smaller gaps

in traffic than those used in the analysis procedures and therefore experience less

delay than reported by the analysis software. Consequently, the analysis results tend

to overstate the actual delays experienced in the field. For this reason, the results of
the unsignalized intersection analyses should be considered highly conservative.

Table 8 presents a summary of the capacity analyses for the unsignalized intersections
in the study area, and Table 9 presents a summary of the capacity analyses for the
Bourne Rotary location. The capacity analyses worksheets are included in the
Appendix to this document.

Unsignalized Intersection Capacity Analysis

The analysis summary in Table 8 indicates that a number of the stop and yield

controlled movements within the study area currently operate at unacceptable levels

of service under existing conditions, including movements at the intersections of
Route 28 at Waterhouse Road and Waterhouse Road at Trowbridge Road. These

intersections are expected to continue to operate at failing levels of service with or
without the proposed project. The intersection of Waterhouse Road at Technology

V

2 Transportation Research Board, Highway Capacìty Manual, Washington, D.C,, 20L0.

3'Critical gap'is defined as the minimum time, in seconds, between successive major-stream vehicles, in which a minor-
street veh¡cle can make a maneuver
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Rotary Capacity Analysis

Park Drive currently operates at acceptable levels of service and is expected to
continue to operate at acceptable levels of service under all future Build conditions.
None of the unsignalized critical movements are expected to degrade in LOS as a

result of the proposed project.

The analysis summary in Table 9 indicates that the yield controlled movements within
the rotary currently operate at unacceptable levels of service, with long delays and

queues. Field observations indicated that although the rotary does experience

significant delays and queuing during the peak periods, the SYNCHRO analysis may be

overstating some of the congestion. All approaches at the rotary are expected to
continue to operate at unacceptable levels of service under all future conditions, with
or without the project. Only minor increases in delay and queue are anticipate due to
the project.
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Table 8 Unsignalized Intersection Capacity Analysis - Peak Summer Season

2016 Existing Conditions 2023 No-Build Conditions 2023 Build Conditions

Locat¡on Movement vlcb Del. LOSd 95Qu D v/c Del LOS 95 O D vlc Del LOS 95 Q
General MacArthur Boulevard (Route 28) at Waterhouse Drive North

Weekday NB L L50 >L.20 >720 F 378

Morning

165

775

180

185

Neg,

Neg,

5

10

Neg,

25

Neg.

10

60

160

10

45

240

20

0,00

0.00

0.00

0.01

0.05

^ 
7')

0.06

>L.20 >I20 F

0.91 89 185 175 0.91 89

I

390 r75 >7.20 >720 F 4r8

Weekday NB L

Evening

Weekday EB R

Evening

165 0.77 48

16s 0.86 64

0.01- 8

120 F r.85

General MacArthur Blvd (Route 28) at Waterhouse Drive South

Weekday EB R I70 >1.2 >I20 F 315

Morning

>1.20 >L20 F 300 180 >7.20 >120 F 300

0.81 6tF 18s F 155 195 0,86 68 F 173

Waterhouse Road at Technology Drive and Driveway

Weekday EB L/l-lR Neg. 0.01 L2 B

Morning WB L/T/R Neg. 0.00 0 A

NBL 5 O.O1 8 A

sBL 10 0.01 8 A

0.00

0.00

0.00

0.01

0.00

0.04

0.00

0.01

0.00

0.09

0.00

0.01

0

I
8

0

0

0

0

0

10

0

8

0

5

0

0

0

L0

0

27

L6

50

16

72

10

8

L1 0

U

0

ll

0

3

0

0

B

A

A

A

B

A

A

Neg.

Neg.

5

10

Neg.

60

Neg.

10

60

160

10

45

260

20

0

0

0

0

0

8

0

0

B

A

A

A

B

A

5

80

3

3

Weekday

Evening

Weekday

Evening

EB L¡'lR

WB L/T/R

NBL

SBL

WBL

NB LÆlR

SB LÆlR

Neg

25

Neg

10

0.00

0.05

0.00

A

B

A

0.0

11

0

8

Waterhouse Road at Trowbr¡dge Road

Weekday WB L 60 0.08

Morning NB LÆlR 150 0.76

sB L/T/R 10 0.06

9

49

10

8

42

16

45

21.5

20

3

A

E

c

3

135

I

98

L43

5

0.07

0.56

0,04

A

D

c

A

E

c

5 0.07

0.56

0.04

0,05

0.75

0.06

A

D

c

A

E

c

9

31

t6

ö

38

16

80

0.05

0.77

0.09

A

E

c

3

155

8

150

5

a.

b.

c.

d.

e.

Demand of critical movement.
Volume to capacity ratio.
Average total delay, in seconds per vehicle.
Level-of-service.
9Sth percentile queue, in vehicles.

\\vhb\proj\WaL
TS\13441,0o\reports\TlA5-WORKI NG

DRAFT.docx21, Traffic Operations Analysis



sünu

Table 9 Rotary Capacity Analysis - Peak Summer Season

2016 Existing Cond¡tions 2023 No-Build Conditions 2023 Build Conditions

Location l,4ovement Da vlcb Del ' LOSd 95Ou D v/c Del LOS 95 Q D v/c Del LOS 95 O

Bourne Rotary (Route 28l Trowbridge Road/ Sandwich Road)

Weekday EB LÆlR 540 >1.20 >I20 F

Morning WB L/T/R 1180 >L.20 >L20 F

NB LÆ 635 >1.20 >120 F

NB T/R 7L5 >'J,.20 >L2O F

sB L/r t270 >1.20 >120 F

sB T/R L430 >L.20 >120 F

>L.20

>1.20

> 1".20

> 1.20

>L.20

>L.20

>r20

> 120

>120

>720

>120

> 1"20

> 1.20

> L.20

>L.20

>L.20

>r.20

>1,.20

> 120

>L20

> 120

>120

>!20

>120

7725

3200

12s0

1450

282s

3325

F

E

E

F

F

F

F

F

F

É

E

F

F

F

F

F

E

F

F

F

F

F

F

F

F

7750

3250

1250

1450

2 550

3000

s60

1235

660

740

131s

1485

585

1110

7120

1260

1150

1300

1725

3175

L250

1450

2800

3275

560

7245

660

740

1320

1490

Weekday

Even¡ng

EB LÆlR

WB L/T/R

NB LÆ

NB T/R

SB LÆ

SB T/R

550

1075

L080

7220

1110

1255

60s

1110

LI2O

1260

1150

1300

1650

3150

2750

3150

1.850

2275

>L.20

> 1.20

>7.20

> 1.20

>!.20

>!.20

> 120

> 120

>120

>L20

> 120

>L20

> 1.20

>L.20

> 1.20

>L.20

>L.20

>L.20

>120

> 120

>120

> 120

>L20

> 120

1600

31.50

2750

3150

1850

2275

> L.20

> 1.20

>'1".20

> 1.20

> 1.20

> 1.20

>r20

>!20

>720

>!20

>L20

>L20

1400

2850

2475

2825

L625

)n7\

a.

b.

c,

d.

e.

Demand of critical movement.
Volume to capacity rat¡o.

Average total delay, in seconds per vehicle.
Level-of-service.
95th percentile queue, in vehicles.

Roadway Segment Capacity Analysis

Capacity analyses were conducted for the six multilane roadway segments and three
two lane roadway segments identified in the study area using HCS Multilane Highways

and HCS Two Lane Highways, respectively. Capacity analyses were conducted for
2016 Existing conditions, 2023 No-Build conditions, and 2023 Build conditions. The

results of the peak summer season conditions are shown in Tables 10 and 1L. The

capacity analyses worksheets are included in the Appendix to this document.

Table 10 Multilane Roadway Segment Capacity Analysis - Peak
Summer Season

2016 Existing Conditions 2023 No-Build Conditions 2023 Build Conditions

RoadwavSeqment Direction D" LOS b D LOS D LOS

Route 28 between Bourne Bridge Rotary and Waterhouse Road

Weekday Morning Northbound n/a F

Southbound nla F

Weekday Evening Northbound n/a F

Southbound n/a F

n/a

nla

n/a

n/a

^/a
n/a

n/a

n/a

a.

b.

n/a

22

Density, passenger cars per mile per lane
Level-of-service.

Demand exceeds capacity, density not calculated.
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Table 11- Two Lane Roadway Segment Capacity Analysis - Peak
Summer Season

2016 Ex¡sting Conditions 2023 No-Build Conditions 2023 Build Conditions

RoadwaySeqment Direction Los b v/c LOS v/c LOS

Waterhouse Road between Route 28 and Technology Park Drive

Weekday Morning Northbound 0.10 B

Southbound 0.L2 B

Weekday Evening Northbound 0.I4 B

Southbound 0.11 B

Waterhouse Road between Technology Park Drive and Trowbridge Road

Weekday Morning

0.10

0.12

U.Tb

0.L2

0.L2

0.L2

0.16

0.r-3

0.1_0

0,13

0.15

0.10

0.11

U..TJ

0.L7

0.10

0.11

0.13

0.18

0.10

0.36

0.28

0.37

0.30

0,36

0.28

0.39

0.30

Þ

B

B

B

B

B

B

B

Weekday Evening

Weekday N4orn¡ng

Weekday Evening

Northbound

Southbound

Northbound

Southbound

Eastbound

Westbound

Eastbound

Westbound

ó

B

B

B

B

B

B

B

B

B

B

B

Trowbridge Road between Waterhouse Road and Bourne Bridge Rotary

0.35

0.27

0.35

0.30

D

D

E

D

D

D

E

D

D

D

D

D

a.

b.

Volume to capacity ratio.
Level-of-service.

As shown in Table 10, the Route 28 roadway segment operates at unacceptable levels

of service under 201-6 Existing condition during both peak hours. Under 2023 future
conditions, the roadway segment is expected to continue to operate at failing levels of
service, with or without the proposed project. As shown in Table 1-L, all roadway

segments operate at LOS D or better under 201-6 Existing conditions during both peak

hours, with the Waterhouse Road segments operates at LOS B and the Trowbridge

Road segment operate at LOS D. Under 2023 No-Build and 2023 Build conditions, the
Waterhouse Road segments are expected to continue operating at LOS B or better
during both peak hours. The eastbound Trowbridge Road segment is expected to
degrade to LOS E during the weekday evening peak hour under both 2023 No-Build

and Build conditions.
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5
Mit¡gation

Safety

The preceding analysis of the 201-6 Existing conditions and projected future traffic

demands in the 2023 No-Build and 2023 Build conditions indicate that traffic volumes

during the peak-hours show very minor impacts within the study area.

The proposed project would involve the demolition of the existing structure and

replacing it with the construction of a 27,2L0 sf office facility for Convention Data

Services (CDS) who currently occupies office space in the immediate area. While the

existing structure on the site was not completed or occupied, the steel frame and roof

has been erected and the project had approval and building permit from the Town of
Bourne. With that in mind, applying a traffic credit for the removal of the existing

structure would be a reasonable approach of evaluating project impacts as the

building could be finished and occupied at any time without CCC review. .

In terms of compliance with the RPP, there are three primary focus areas that may

require traffic mitigation:

* Goal TRL: Safety

* Goal TR2: Trip Reduction/franspoftation Balance and Efficiency

* Goal TR3: Level of Service/Congestion Management

Ihe mitigation responsibilities of the project for each RPP Goal are identified below

As discussed in Chapter 2, VHB provided a summary of the vehicular crash history for
the study area locations. As stated in Minimum Performance Standard (MPS) TR1.3

"ldentificotíon of SafeU Impacts: The opplicant shall identify sofety impacts ot rood

and intersection locations with three or more crashes per yeor where the project is
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expected to add 25 or more peok-hour trips. lf applicable, funds to implement safety

improvements sholl be deducted from the tronsportoti.on mitigotion payment. The

opplicont shall be required to implement the needed sofety improvements os determined

by the Commission prior to obtaining o finol Certificote of Complionce and shall be

responsible for the safety improvements even if the cost of these sofety improvements

exceeds the transportation mitigation poyment omount. Remoining tronspotfotion funds
shall be paid to the County of Bourne, prior to obtaining a finol Ce¡tificate of
Compliance, to be used for transportation-reloted purposes within the orea offected by

the DRl. All meosures to mitigate safety impacts shall be consistent with Gool TR3 ond

its s u p p o rt in g M in im u m P e rfo rm o n ce Sta n d a rd s. "

As indicated in the MassDOT crash data presented in Table 2, two of the study area

intersections averaged three or more crashes per year, the Bourne Rotary and Route

28 at Waterhouse Road. MassDOT conducted a Road Safety Audit (RSA) in April 2013

for Route 28 between the Bourne Rotary and Otis Rotary, a study area that is inclusive

of these two locations. Mass-DOT is currently in the process of implementing some

short-term improvements including safety improvements, Real Time Traffic

Monitoring (RTTM) system and variable message boards on Route 28.

The proponent is proposing to provide an updated safety analysis of these two
locations as a follow-up to MassDOT's RSA. This safety analysis would include an

assessment what effect the shoft term safety improvements MassDOT is implementing
have had on crashes at these locations. The safety analysis would be provided as a

three year follow-up to the improvements that are currently being implemented.

Trip Reduction Mitigation

As stated in MPS TR2.1-

"TrÍp Reduction Outside Grovvth lncentive Zones or Economic Centers: DRls located

outside Growth lncentive Zones or Economic Centers, or DRls in towns without
designoted Economic Centers shall implement odequote ond occeptable measures to

reduce and/or offset 25 percent of the expected increase in site traffic resulting from the

DRI on o doily bosis. Examples of acceptoble trip-reduction plans to reduce site traffic
ore avai.lable in the Cope Cod Commission Guidelines for Tronsportation lmpact
Assessment, Technicol Bulletin 96-003, Revised Jonuory 9, 2003, as omended."

As discussed in Chapter 3 Future Conditions, the Proponent will be implementing a

robust telecommuting policy as part of their existing Transportation Demand

Management (TDM) program. Based upon a comparison of ITE trip generation

projections and actual driveway counts, this program has effectively reduced the

amount of vehicular trips to and from the site by approximately 5L percent over the
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course of a typical weekday. Given the 5L percent success rate for the proposed TDM

program, the proposed project is expected to far exceed the requirement of MPS

TR2.1. The existing TDM measures and the plans to expand them are described

below.

Transportation Demand Management

Telecommuting

The goal of the TDM plan is to reduce the project's overall traffic impact through the

implementation of measures that are aimed at minimizing the use of single-occupancy

vehicles. The Proponent will implement a number of measures that will contribute
toward the reduction of vehicular traffic to and from the site. The following text
describes in detail the project's Transportation Demand Management program.

The proponent has indicated that a number of their employees are allowed to work
from home up to two days a week and nearly all of the employees take advantage of
this opportunity. Additionally, a small number of employees work remotely full time
and do not travel to the office on a regular basis. CDS has indicated that of the L62

employees, 28 employees are located out of state and/or work remotely on a full time
bases. Of the 1"34 local employees in the Bourne office, approximately 25 employees

work from home one day a week (or 20 percent of the time) and 75 employees work
from home two days a week (or 40 percent of the time).

The Proponent will promote ridesharing to its employees via car pools. Information
regarding carpooling and its benefits will be distributed to all employees, interested

carpooler names will be posted in the employee area. Preferential parking spaces will

be designated for employees that rideshare.

To encourage the use of transit by employees to the site as well as guests wishing to
travel to the Outer Cape, transit schedule and route information will be provided in
the employee areas.

Ridesharing

Public Transit
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Bicycle and Pedestrian Measures

On Site Amenities

Bicycling and walking to the project site may be attractive to some employees and

guests may choose to walk/bike tolfrom work or travel to local attractions during the

day. To facilitate pedestrian access to the site, sidewalks will be constructed from the
proposed building to Waterhouse Road, connecting into the existing sidewalk on the
east side of Waterhouse Road. Additionally, secure bicycle storage racks will be

provided near building entrances.

The proposed site will be a modern office facility constructed with amenities that are

expected in today's market. The proposed building will include indoor and outdoor
lunch/café space and refrigerator storage for employee lunches that will reduce off-
side trips for the lunch hour. In addition, the site will include an outdoor spoft court
that will be exclusively for use by employees of the proposed building. . These

amenities will help reduce the need for employees to travel offsite, thereby minimizing

midday trip making.

As stated in MPS TR3.1:

DRI's shall provide for full mitigotion of adverse impacts on all road links, ond ot all
intersections that ore used by the DRl, including but not limited to bridges, intersections,

rotaries., roundabouts, interchanges, and U-turns where the DRI is expected to increase

peok-hour traffic after traffic odjustments in compliance with the Minimum Performonce

Standards supporting Gool TR2. At oll adversely impacted locations, mitigotion sholl be
proposed and funded to mointoin yeor round level of service at no-build conditions as

measured by travel speeds, control deloy, density, ond/or flow rate as defined by
Highway Capacity Manual 2000 or it successor document.

As outlined in Tables 8,9,1-0, and L1- the project will have negligible impacts on
congestion within the study area. A building structure exists at the site today which is
fully permitted and could be finished and occupied at any time thereby generating

traffic. If traffic credit were taken for the removal of this structure the traffic
projections would be at a level that would not require congestion mitigation. In

Congestion
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addition, based on the additional TDM measures which are proposed, but for which

no credit has been conservatively taken, the peak hour trips would be further reduced.

Even without the traffic credit, the congestion trips are only marginally over the 25

peak hour trip threshold (32 trips weekday morning, and 37 trips weekday evening).

The proposed project will implement an exemplary TDM program that will be the

model for other office developments on the cape. The project can and will proceed

without adding a single driveway to the regional roadway system. The project is

addressing the safety consideration under the TR 1. In consideration of all of these

factors, together with the fact that all of the trip generation questions on the scoping

checklist do not results in shaded boxes being checked, the Proponent is respectfully

requesting that the proposed project be exempted from any congestion mitigation or,

in the alternative, flexibility to wave the congestion mitigation requirements of the

project as they are not commensurate with the impact of the project..

Table LL Mitigation Plan Cost Summary

Mitiqation Action Description
Approximate
First Year Cost *

Approximate
Annual Cost

Transportation Demand
Management Program

Safety Improvements (MPS

TR1.1)

Total Program Cost

Ridesharing program

Bicycle/Pedestrian amenities (with transit
stop on site and shuttle to HTC)

$s0,000

Mitigation measures at 2 locations: $15,000

$6s,ooo

$10,000

$10,000

NA

The costs provided in Table LL are est¡mates and may need to be modified during the review

process. Cost estimates, specific m¡tigat¡on commitments, and allocation of funds are subject to
change based on CCC Staff review.
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6
Conclusion

VHB, Inc. has prepared a traffic impact and access study (TIAS) for the proposed office

building. Access to the site would be provided by Technology Park Drive, with a

proposed extension of the roadway to meet the parking lot for the proposed site.

Based on a review of the anticipated trip generation and trip distribution for the

proposed project, a study area was established. The study area was established also in

part based on a review of the RPP and the RPP Functional Classification of Cape Cod

Roadways Map. Using this approach, the project study area will include the following
four intersections and four roadway links:

Intersections:
* Bourne Rotary (Route 28/ f rowbridge Road/ Sandwich Road)

s Route 28 at Waterhouse Road

* Trowbridge Road at Waterhouse Road/ Driveway

s Waterhouse Road at Technology Park Drive (Site Driveway)/ Driveway

Roadway Links:
e Route 28 between Bourne Rotary and Waterhouse Road

' Waterhouse Road between Route 28 and the Site Driveway

ø Waterhouse Road between the Site Driveway and Trowbridge Road

' Trowbridge Road between Waterhouse Road and Bourne Rotary

Turning movement counts (TMC), collecting peak hour data, were conducted at each

of the study area intersections during the weekday morning peak period from 7:00

AM to 9:00 AM and weekday evening peak period from 4:00 PM to 6:00 PM in April

201-6. Concurrent with the TMCs, 24-hour automatic traffic recorder (ATR) counts

were conducted at the following two locations:
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u Route 28, north of Waterhouse Road

' Waterhouse Road, north of Technology Park Drive

The proposed project is expected to result in a total of 154 net new trips (77

enlering/77 exiting) on a typicalweekday. The proposed project is expected to result
in a total of 32 net new vehicle trips (29 entering/3 exiting) during the weekday

morning peak hour and 37 net new vehicle trips (5 entering/32 exiting) during the

weekday evening peak hour.

Capacity analyses were conducted for each of the study area intersections and

roadway segments under 201-6 Existing conditions, 2023 No-Build conditions (without
the proposed development), and 2023 Build conditions (with the proposed

development). Based on the results of these analyses and the anticipated site-
generated traffic, the proponent will implement the following measures;

Transportation Demand Management Program

Intersection safety work at:

) Bourne Rotary
) Route 28 at Waterhouse Road

Overall, VHB concludes that the implementation of the above-mentioned mitigation
measures offsets the potential traffic increases associated with the Project and

provides funds to improve the transportation infrastructure within the Town in the
future.

The Proponent is filing for limited DRI review. Using the Redevelopment Scoping
Checklist, the only question where the proposed project results in a shaded response

is that it directly abuts a regional roadway. However, as described herein, no

access/egress is proposed on MacArthur Boulevard, and no new access/egress points

are proposed on Waterhouse Road. As to the other questions, the proposed project

does not generate more than 250 new daily trips. In addition, as to the last scoping
checklist question, the project will not generate more than 25 peak hour trips at a high

crash location. As described in this Report, there are only two high crash locations
within the proposed project study area: (1-.) Bourne Rotary and (2.) Route 28 at

Waterhouse Road. At the Bourne Rotary, the proposed project will generate 21" trips
during the AM Peak Hour and 25 trips during the PM Peak Hour. At Route 28 /
Waterhouse Road, the proposed project will generate 10 AM Peak Hour trips and 10

PM Peak Hour Trips. Therefore, as indicated on the scoping checklist, the proposed

project will not generate more than 25 peak hour trips at a high crash location. Based

on these responses, the proposed project may be exempted from DRI review for traffic
altogether. However, as described in this Report, the Proponent is prepared to
undertake the safety improvements described herein and is committed to a model

TDM plan.
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Minimum Performance Standards for All DRI's

Minimum Performance Standard How the proposal

meets the minimum
performance standard

TRO.l" Source(s) of Trip-generation Data: For the purpose of DRI review and
analysis, trip-generation data from the lnstitute of Transportation Engineers
shall be used as the preferred source. A project-specifìc trip-generation study
may be used at the discretion of the Cape Cod Commission. ln the event the
applicant elects to complete a project-specific trip-generation study, traffic
counts from existing development shall be collected and submitted using the
methodology identified in the Cape Cod Commission Guidelines for
Transportation lmpact Assessment, Technical Bulletin 96-003, Revised
Januarv 9. 2003. as amended.

All trip generation
calculations were based on

ITE data and standard
proced u res.

TRO.2 Traffic Credit for Past Uses: For analysis and mìtigation purposes a traffic
credit may be allowed, at the discretion of the Commissjon, for past uses on
the site of the DRI based on the estimated average daìly and peak hourtrip
generation of the immediate prior use. Outside of Economic Centers or in
towns w¡thout designated Economic Centers, a Redevelopment/Change of Use
shall not be eligible for trafflc credit if the previous use has been discontinued
or vacated for five or more consecutive years. Traffic counts to establish
credits from existing development shall be collected and submitted using the
methodology identified in the Cape Cod Commission Guidelines for
Transportation lmpact Assessment, Technical Bulletin 96-003, Revised
Januarv 9. 2003. as amended.

No traff ic credit is being

taken for any past uses.

TRO.3 Permits for Roadwork prior to Construction: All necessary approvals
and permits from federal, state and/or local government agencies for
transportation mitigation or DRI site access and egress shall be obtained and
copies submitted to the Cape Cod Commission prior to the issuance of a
preliminarv Certificate of Compliance for the DRl.

Documentation of all

required permits will be

submitted to the CCC when
they are issued.

TRO.4 Alternative Method for Compliance within Economic Centers: For
DRls located within Economic Centers, the applicant may choose to meet
certain trip-reduction and congestion standards of the RPP as ideniified in this
MPS by making a payment of funds based on the DRI's daily or peak-hour trip
generation. The applicant may elect to pay either $500 per daily trip or $5,000
per peak-hour trip as determined by MPS TRO.1 to mitigate all trip-reduction
and congestion impacts (the "transportation mitlgation payment"). Compliance
with the requirements of MPS TR0.4 shall be in lieu of compliance with
Minìmum Performance Standards TR2,10, TR2.1l, TR2.13, TR3.4, TR3.5,
TR3.6, TR3.7, TR3.B and TR3.9. Funding for and ìmplementation of any
access/egress or on-site mitrgation/improvements required of the DRI shall be
the responsibility of the applicant and be in addition to the requirements of
MPS TRO.4. For towns without designated Economic Centers, DRls shall
comply with all trip-reduction and congestion Minimum Performance
Standards. Funds collected for congestion mitigation shall be used to support
projects or strateg¡es that encourage alternatives to automobile travel
consistent with MPS TR3.12 or to support actual expansion of roadway
capacity including but not limited to planning, engineering, permitting, and
construction. Such funds shall be used within the town in which the
development is located or shall be divided between towns based on the
development's impact area. The determination of how these funds are utilized
shall be determined by the town impacted by the DRl, in consultation with
Cape Cod Commission staff. Funds not accessed within 10 years of receipt
may, at the Executìve Director's discretion, be distributed to the Cape Cod
Regional Transit Authority or successor agency(ies) to fund public transit on
Cape Cod.

The proposed project is not
located within an Economic
Center.

TRO.5 lncentive for Mixed Use in Economic Centers: DRI transportation
mitigation requirements as outlined in MPS TR2.2 (trip reduction), MPS 3.3
(traffic study requirements), and MPS TR3.4 (mitigation of congestion impacts)
shall be waived for residentìal and/or office development above the f¡rst floor in

areas that have been mapped as desiqnated Economic Centers on ihe

The proposed project is not
located within an Economic

Center and is not a mixed

use development,



Regional Land Use Vision Map. For towns without designated Economic
Centers, DRfs shall comply with all trip-reduction, traff¡c study, and mitigation
of congestion impacts
Minimum Performance Standards.

Goal TR1: Safety

Minimum Performance Standard How the proposal meets the minimum
performance standard

TR1.1 No Degradation of Safety: Regardless of project
traffic generation, DRls shall not degrade safety for
pedestrians, bicyclists, or motor vehicle operators or
þassenqers.

Mitigation proposed as part of the project is

geared toward maintaining or improving the level
of safety and operations within the study area,

TR1.2 Crash Frequency at Key Locations: Review of
crash frequency over the most recent three years shall
be required on all intersectìons of regional roads as
well as at Iocal road intersections with regional roads
that are used by a project for access to the regìonal
road network, where the DRI ìs expected to increase
traffic by 25 vehicle

This crash data is summarized in Table 2 of the
Traffic lmpact and Access Study (TIAS).

TR1,.3 ldentification of Safety lmpacts: The applicant
shall identify safety impacts at road and intersection
locations with three or more crashes per year where
the project is expected to add 25 or more peak-hour
trips. lf applicable, funds to implement safety
improvements shall be deducted from the
transportation mitigation payment. The applicant shall
be required to implement the needed safety
improvements as determined by the Commissìon prior
to obtaining a final Certificate of Compliance and shall
be responsible for the safety improvements even if the
cost of these safety improvements exceeds the
transpodation m¡tìgatìon payment amount- Remaining
transpodation funds shall be paid to the County of
Barnstable, prior to obtaining a final Cedificate of
Compliance, to be used for transpoftation-related
purposes within the area affected by the DRl. All
measures to mitigate safety impacts shall be consistent
with Goal TR3 and its supporting Mìnimum
Performance Standards.

There are two intersect¡ons within the study area

that meet the safety threshold outlined. As

discussed with CCC staff, improvements are being

implemented at both locatìons by MassDOT and

the Proponent will update the safety review of
both intersection in two years, assuming that the
project is approved, constructed, and operational
to assess the effectiveness of said rmprovements.

TRL.4 Standards for Driveway Construction: All
access and egress locations for DRls shall meet local
county, and/or siate and federal access management
bylaws, technical bulletins, standards, and/or policies
for driveway spacing and separation from the nearest
intersections. Redevelopment projects that are unable
to meet this standard and have no other roadway
access shall meet spacing and separation distances to
the greatest extent feasible. DRls with frontage on
more than one street shall be restricted to access and
egress via the lower volume road when deemed
appropriate by the Commission. The width of driveway
and/or curb-cut openings to serve DRls shall not
exceed '12 feet per travel lane, except where deemed
appropriate by the Commission. Driveway openings of
more than 24 feet shall include a center pedestrian
refuge island where deemed appropriate by the
Commission.

The project is the buildout of a previously
approved commercial subdivision and shares a

common driveway wìth other commercial
development. As such the access driveways are

not being changed as part of this project,

TR1.5 Route 6 Access/Egress; To reduce safety conflicts
between local and through traffic, DRls located within
limited-access portions of Route 6, as defined by the
l\4assachusetts Highway Depadment, shall not be
allowed to create new direct access or eqress onto

No access/egress is proposed along Route 6.



Route 6 in Bourne (Scenic Highway), Eastham,
Wellfleet, Truro, or Provincetown unless no alternative
access or egress is available. DRls that utilize existing
access or egress onto any of these sections of Route 6
shall be allowed provided that there is no increase in
expected daily or peak-hour traffic volumes utilizing
those driveways during the summer and provided the
historic crash rate for the driveway does not exceed
three crashes per year based on the most recent three-
vear crash historv.

TR1,6 Sight-d istance Obstructions: Human-made
objects such as signage, utility poles and boxes, and
lighting to service DRls shall be Iocated to minimize
visual obstructìon and possible safety conflicts for the
traveling public, including glare or other distractrons for
drivers, bicyclists, and pedestrians. New utility service
and relocation of existing utility service shall be placed
underground, where deemed feasible and appropriate
by the Commission. Further, landscaping and plantings
shall be selected and placed in a manner that does not
create obstruct¡ons to safe sight distances for
motorists, bicvclists, and pedestrians.

The existing egress driveway will remain
unchanged as part ofthe proposed project. There

are currently not obstructions in the sìght

d ista n ce,

TR1.7 Bicyclists and Pedestrians Safety and
Access/Egress Requirements: S¡te planning and
access/ egress for DRls shall minimize adverse
impacts on the adjacent road system and shall
adequately and safely accommodate all users including
pedestrians, bicyclists, and motorists. DRls with drive-
up windows shall be designed to confine the maxìmum
expected vehicle queue on site to not interfere with
traffic on public roadwavs.

The proposed site layout includes sidewalk and
pedestrian crosswalks. ln addition, the Proponent
is proposing a sidewalk connection from the
building to the street,

TR1.8 Sight-distance Requirements: Acceptable sight
distances shall be met and maintained at all access
and/or egress locations for DRls regardless of project
traffic generation. At a minimum, sight distances shall
meet the stricter of the Massachusetts Highway
Depadment and American Association of State
Highway Transportation Officials guidelines for safe-
stopþinq sìqht distances.

Available intersection sight distance in both
drrections along the Waterhouse Road exceeds

minimum requirements based on AASHTO,

TR 1.9 Mitigatíon Timing: Transportation mitigation to
address or offset safety concerns at a minimum shall
occur prior to issuing a Final Certificate of Compliance
for the DRl.

The proposed mitigation measures will be

completed pr¡or to site occupancy. The exception
to this is the safety improvements which needs to
be completed after two years to assess the change

in safetv operations.

Best Development Practices How the proposal addresses the best
development practices

TR1.10 TranspoÍation Safety: DRls are encouraged to
promote and assist in improving transportation safety
on Cape Cod.

The mitigation commitments outlined in TIAS are
geared toward improving safety within the study
area where applìcable.

rR 1.11 Curb Cuts: DRls are encouraged to minimize,
eliminate, and/or consolidate curb cuts.

The site access driveways will not change as a

result of this project. Under existing conditions
there is single driveway to the site. The proposed
project does not add a driveway to the regional
roadway system.



Goal TR2: Trip Reduction/Transportation Balance and Efficiency

Minimum Performance Standard How the proposal meets the minimum
performance standard

TR2.l_ Trip Reduction Outside Growth lncentive
Zones or Economic Centers: DRls located
outside Growth lncentive Zones or Economic Centers
o¡ DRls in towns without desìgnated Economic
Centers shall implement adequate and acceptable
measures to reduce and/or offset 25 percent of the
expected increase in site traffic resulting from the DRI
on a daily basis. Examples of acceptable trip-
reduction plans to reduce site traffic are available in

the Cape Cod Commission Guidelines for
Transportation lmpact Assessment, Technical Bulletin
96-003, Revised JanuarV 9, 2003, as amended.

The project is not located within a designated
economic center, As outlined in the TlA, the
proposed project will exceed the 25%Trip
reduction requirements of the RPP by

implementation of aggressive TDM measures

including worl< from home option for employees.

TR2.2 Trip Reduction lnside Growth lncentive
Zones or Economic Centers: DRls located
within Growth lncentìve Zones or Economic Centers
shall implement adequate and acceptable measures
to reduce and/or offset 1 2.5 percent of the expected
ìncrease in site traffic resulting from the development
on a daily basis. Examples of acceptable trip-
reduction plans to reduce site traffic are avaìlable in

the Cape Cod Commission Guidelines for
Transportation lmpact Assessment, Technical Bulletin
96-003, Revised January 9, 2003, as amended. DRls
in
towns without designated Economlc Centers shall
complv with MPS TR2.1.

The project is not located within a designated
economic center therefore this performance

standard does not apply.

TR2.3 lnterconnections: DRls shall implement
procedures to aìlow connections (vehicular and
pedestrian) between parcels to minimize curb cuts,
driveways, and vehìcle turning maneuvers. DRls shall
provide vehicular and pedestrian connections on the
project site and connect to the adjacent property if an
interconnect agreement can be reached. The DRI
shall agree to allow a future connection if an
agreement cannot be reached with the adjacent
þropertv owner at this time.

There are no interconnections available to this
p roj ect.

TR2.4 lncentives for Connections between
Adjacent Properties: DRls that allow for site traffic
to travel converriently and safely to adjacent
propertìes without traveling on or crossing a publ¡c
way or that allow for mixed-use development that
minimizes dependence on automobile travel shall be
allowed a 10-percent traffic credit apportioned
between the two properties or, if greater, a traffic
credit as outlined in the lnstitute of Transportation
Engineers Trtp Generation Handbook, October 1998,
or another acceptable methodology subject to
Commìssion aþÞroval.

The proposed office building is part of a commercial
subdivision that enjoys a singìe access with two
other commercial developments. Therefore under
the plan, the site will have direct connection to the
two other commercial buildings without having to
travel on the public street.

TR2.5 Estimating Trip Reduction: The estimates of the
number of trips reduced through proposed trip-
reduction measures including trip-reduction support
measures, transportation services, economic
incentives, and locating on a transit line shall be
based on an analysis that is accepted and approved
by the Commission based upon the methodology
provided by the Cape Cod Commission Guidelines for
Transportation Impact Assessment, Technical Bulletin
96-003, as amended.

The initiatives proposed as part of the TDM
program for the project are consistent with
Technical Bulletin 96-003.



TR2.6 Bus Stops, Turn-outs, and Shelters: Where
appropriate, the Commission may require
construction of a bus stop and/or bus turn-out and/or
bus shelter as part of DRI approval either internal to
the propertv or alono the propertv's roadwav frontaoe.

There is currently no trans¡t line that exists past the
site driveway. The nearest route, "The Bourne
Run" travels on Trowbridge Road and the nearest
stop is approximately 1.2 miles from the site..

TR2.7 Bicycle and Pedestrian Accommodations:
DRls shall accommodate the needs of bicyclists,
pedestrians, and other non-automobile users in site
planning and roadway and/or intersection changes.
Site design shall minim¡ze motor vehicle interaction
with bicycles and pedestrians while accommodating
pedestr¡an and bicvcle access and circulation.

The proposed site layout includes bike racks that
can accommodate up to 10 bikes,

TR2,8 Preservation of Frontage: Where deemed
appropriate by the Commission, DRls shall provide
appropriate rights-of-way along their street frontage to
accommodate expected needs for bicycle and
pedestrian accommodation and/or relocation of
utilities. DRls shall also provide for pedestrian and
bicyclrst connections across their property to allow for
possible future connections with adjoining properties,
where necessary. Construction of bicycle and
pedestrian sidewalks, paths and/or connections may
be required bv the Commission.

The proposed project is the build-out of a

commercìal subdivision and has not direct frontage
to the public street, The Proponent is proposing a

side walk connection to the public street that will
provide access to adjacent site.

TR2.9 Parking Spaces: The maxìmum parking allowed
for DRIs shall be no more than the minimum number
of spaces required by the town(s) in which the DRI is
located unless, in the Commission's discretion, a
greater number of spaces are justified by a parking
analvsis accepted bv the Commission.

The propo-sed parking supply based on local

requirements is 153 parking spaces, The total
proposed parking supply is 153 parking spaces,
which is what is required locally,

TR2.10 Acceptable Trip-reduction Strategies: To meet
the requirements of Goal TR2 and the applicable
Minimum Performance Standards, DRls may, at the
applicant's option, utilize the following strategies to
meet the portion of the trip-reduction requirements not
otherwise met:
(a) Cash payment: Payment of funds per expected
daily trip to be reduced or offset. The amount of
payment shall be calculated based upon the
estimated cost of funding for alternatives to
automobile transportation or the estlmated cost of
vacant developable land within the town in which the
project is located and shall be subject to Commission
approval. The amount of payment shall also be
commensurate with the number of vehicle trips to be
reduced or offset.
(b) Project-specific strategies: Implementation and/or
construction of measures to reduce vehicular travel.
(c) Any combination of (a) and (b).

The proposed project involves project-specific
strategies including common TDM measures such
as bicycle/pedestrian amenities, ridesharing, and

on-site services to reduce the need for patrons and
employees to leave the site to conduct everyday
tasks, In addit¡on, the Proponent is offering an

aggressive telecommuting policy that will
substantially reduce traffic to the site beyond that
of Lhe 25% trip reduction requirement.

rR2. L 1 Other Trip-reduction Strategies: To meet the
requirements of Goal TR2 and the applicable
Minimum Performance Standards, the Commission
may, at its discretion, allow DRls to utilize the
following strategìes to meet the portion of the trip-
reductìon requirements not othetwise met:
(a) Preserve land: The conservation ofvacant
developable land, in excess of other RPP open space
requirements, as permanent open space. Examples
of acceptable vacant developable land and the trip
credit calculations are available in the Cape Cod
Commission Guidelines for Transportation lmpact
Assessment,
Technical Bulletin 96-003, Revised January 9, 2003,
as amended.
(b) Remove existing development: The removal of
existinq development and conservation of the land as

The trip-reduct¡on strategies are outlined in
response to TR2.1-0 and are discussed in more
detail in TIAS.



permanent open space, in excess of other RPP open
space requirements; the development must be
removed and the land returned to a natural and/or
landscaped state, as determined by the Commission.
(c) A payment of funds per expected daily trip to be
reduced or offset. ïhe funds shall be used to support
alternatives to automobile travel in the town within
which the project is located, including but not limited
to traffic monitoring, planning, design, engineering,
acqu¡sition, implementation, market¡ng, and operation
or the purchase of vacant land for proteciion of open
space in excess of other RPP or municipal
requirements, The amount of paymeni per daily trip to
be reduced shall be based upon the estimated cost of
funding for alternatives to automobile transportation or
the estrmated cost of developable land within the town
in which the project is located. The
amount of payment shall also be commensurate with
the number of vehicle trips to be reduced or offset.
(d) Any combination of (a), (b), or (c).
Specifics regarding location of land to be preserved
and estimating trip-reduction value: The land shall be
located within the town(s) containing the DRI and
shall be appropriately development restrrcted to
protect the trip-reduction benefit. The trip-reduction
credit for all options above shall be calculated by the
Commission
based on the estimated amount of net traffic that the
proposaì will remove taking into consideration size,
location, zoning, accessibility, current Iand use, any
trip-generation data available for existing
developments, and future land use. ln deciding
whether to allow land as a traffic mitigation strategy,
the Commission may consider but is not limited to
issues of enforceability of land restrictions, whether
the land is within a Growth lncentive Zone or
designated Economic Center, current adjacent land
uses, town zoning and plans, input from local and
state officials, and overall land-use qoals in the RPP.

TR2.12 Trip-generation Credit: The Commission may
allow a DRI to exceed the requirements of ihis section
and receive a corresponding reduction in trip
qeneratìon for the puroose of meetino MPS TR3.5.

As outlined in the TlA, payment for trips below the
25 trip threshold is not proposed.

TR2.13 lnflation Factor: Where deemed appropriate by the
Commission, an annual inflation rate, determined at
the time of the DRI decision, shall be applied to any
trip-reduction payment amounts. The period of
increase shall be from the date of the Commission
DRI decision until the funds are paid. Guidance on the
inflation rate can be found in the Cape Cod
Commission Guidelines for Transportation lmpact
Assessment, Technical Bulletin 96-003, as amended.

Does not apply in this case as no payment for trip
reduction is being proposed.

TR2.14 Uses of Trip-reduction Funds: Funds collected
for trip reduction shall be used only to support
projects or strategies that encourage alternatives to
automobile travel. These include but are not limited to
planning, design, or construction of alternatives to
automobile travel such as bicycle paths and
sidewalks; supporting, marketing, or promoting transìt
or shuttle services; the purchase of land for the
creation of bicycle or pedestrian ways; the purchase
of land capable of generating trips and the
preservation of such land in a way that permanently
prohibits trip generation; and/or the monitoring of
traffic volumes. speeds, and vehicle classification.

Does not apply in this case as no payment for trlp
reduction is being proposed



Such funds shall be used within the town in which the
development has impacts or shall be divided between
towns based on the DRI's impact area. Funds not
accessed within five years of receipt may be, at the
Executive Director's discretion after written notification
to the town, distributed to the Cape Cod Regional
Transit Authority or successor agencies to fund public
transit on Cape Cod.

Best Development Practices How the proposal addresses the best
development practices

TR2.1s Bike Racks and/or Storage: All DRls proposing
¡ndustrial or commercial Lrses are encouraged to
prov¡de secure bicycle racks and/or storage within
close proxim¡ty of a building entrance for five percent
oI more of all building users (measured at peak
periods), and provide shower and changing facilities
in the building or within 200 yards of a building
entrance for one-half percent of Full-Tìme Equivalent
occupants.

Secure bicycle storage will be provided on site to
store up to L0 bicycles.

TR2.16 Alternate Modes of Travel: AII DRls are
encouraged to include trip-reduction programs to
encourage alternative modes of travel including
carpooling, transit, bicycling, walking, and, where
appropriate, working at home to reduce congestion,
pollution, and energy usage; flexible work hours; and
incentives for alternatives to automobile travel.

A number of these initiatives are proposed as part

of this project including measures to facilitate
travel via carpooling, transit, bicycling, and walking
ln addition, telecommuting will be part of the TDM
plan. The details of the proposed TDf\4 program

are provided in the TIAS.

TR2.77 Buffers around Airports: Regional and local
airports are encouraged to maintain a buffer area to
ensure current and future development is protected
from noise, exhaust fumes, and loss of life or
DroDertv.

Not Applicable (N/A)

TR2.18 Rail and Marine Freight Shipment: Rarl and
marine freight shipment to and from Barnstable
County is encouraged as an alternat¡ve to truck freight
shioments. when anorooriate.

N/A

TR2.1,9 Preferred Parking Spaces for Car/Van Pools
DRls proposing office or industrial uses are
encouraged to provide preferred parking spaces for
car pools and van pools, marked as such, for five
percent of the total parking spaces and be located
closer to bullding entrances than general-use parking
SþACES.

The proponent is amenable to provìding
preferential parking for carpoolers.

TR2.20 Parking Structures: Strategically located parking
structures that serve several developments are
encouraged where appropr¡ate to serve Economic
Centers and Growth lncentive Zones, provided such
structures also comply with historic, commun¡ty
character, and environmental Minimum Performance
Stand ards.

N/A

TR2.21 Shared Parking: DRls are encouraged to share
parking with adjacent uses io the maximum extent
feasible.

Given the nature of the contained office building
there are not opportunities for shared parking at

this location,



Goal TR3: Level of Service/Congestion Management

M inimum Performance Standard How the proposal meets the minimum
performance standard

TR3.1 Operational Requirements: Regardless of traffic
volumes, Level of Service analysis shall be required at
all access and/or egress points onto the road system
for DRls. All new access and/or egress onto the road
system for DRls shall operate at Level of Service C or
better during the project's peak hour for a maximum of
five years after project occupancy, except that Level
of Service D or better shall be allowed for a minimum
of five years after project occupancy for projects
located within designated Economic Centers or
Growth lncentive Zones. For towns without
designated Economic Centers, the Level of Service C
standard shall apply. For unsignalized driveways, the
Level of Service standards shall be met for each
turning or non-turning maneuver; for signalized
drìveways, the Level of Service standards shall apply
to the overall intersection Level of Service.

The existing access driveway (Technology Drive) is

projected to operate at LOS B or better during both
peak summer and average season conditions,

TR3,2 Credit for Trip-reduction Mitigation: For the
purpose of meeting the requirements of Goal TR3 and
the supporting Minimum Performance Standards,
DRls shall be allowed to reduce their estimated trìp
generation by 25 percent after compliance with all
Minimum Performance Standards under Goal TR2.

Detailed calculation of the 25 percent trìp
reduction requirement for the proposed project is

provided in the Appendix of the TIAS,

TR3,3 Traffic Studies: DRls shall provide an appropriate
traffic study in accordance with ihe Cape Cod
Commission Guidelines for Transportation lmpact
Assessment, Technical Bulletin 96-003, as amended,
as determined by the Commission in consultation with
the town and the applicant. The traffic study shall
identify and include analysis for the area impacted by
the development. Guidance on providing a traffic
study can be found tn the Cape Cod Commission
Guidelines for Transportation lmpact Assessment,
Technical Bulletin 96-003, as amended.

The TIAS submitted as part of this application has

been prepared in accordance with Technical

Bulletin 96-003.

TR3.4 Mitigation of Congestion lmpacts Required:
DRls shall provide for full mitigation of adverse
impacts on all road links, and at all intersections that
are used by the DRl, including but not limited to
bridges, intersections, rotaries, roundabouts,
interchanges, and U-turns where the DRI is expected
to increase peak-hour traffic after traffic adjustments
in compliance with the Minimum Performance
Standards supporting Goal TR2. At all adversely
impacted locations, mitigation shall be proposed and
funded to maintain year-round Level of Service at "no-
build" conditions as measured by travel speeds,
control delay, densìty, and/or flow rate as defined by
the Highway Capacity Manual 2000 or its successor
documents.

The Proponent is filìng for limited DRI review.
Usìng the Redevelopment Scoping Checklist, the
onlv question where the proposed project results

in a shaded response ìs that it directly abuts a

regional roadway. However, as described herein,
no access/egress is proposed on MacArthur
Boulevard, and no new access/egress points are
proposed on Waterhouse Road, As to the other
questions, the proposed project does not generate

more than 250 new daily trips. ln addition, as to
the last scoping checklist question, the project will
not generate more than 25 peak hour trips at a

high crash Iocation. As described in this Report,

there are only two high crash locations wìthin the
proposed project study area: (1".) Bourne Rotary

and (2.) Route 28 at Waterhouse Road. At the
Bourne Rotary, the proposed project will generate

21 trips during the AM Peak Hour and 25 trips
during the PM Peak Hour. At Route 28 /
Waterhouse Road, the proposed project will
generate 10 AM Peak Hour trips and 10 PM Peak

Hour Trips, Therefore, as indicated on the scoping
checklist, the proposed project will not generate



more than 25 peak hour trips at a high crash

location. Based on these responses, the proposed

project may be exempted from DRI review for
traffìc altogether. However, as described in this
Report, the Proponent ìs prepared to undertake
the safety improvements described herein and ìs

committed to a modeì TDM plan.

TR3.5 Mitigation Fee: At ìmpact locations, as specified in
MPS TR3.4, where the increase is less than 25 peak
hour trìps, DRls may mâke a payment per peak-hour
trip to comply with MPS TR3.4. The fee shall be
$5,000 per peak hour trip up to a max¡mum of 25
peak-hour trips. Funds collected for congestion
mitigation shall be used to support projects or
strategies that encourage alternatives to automobile
travel consistent wìth MPS TR3.12 or to support
actual expansion of roadway capacity including but
not limited to planning, engineering, permitting, and
construction. Such funds shall be used with¡n the town
in which the developmeni is located or shall be
divided between towns based on the development's
impact area. The determination of how these funds
are utilized shall be determined by the town impacted
by the DRl, in consultation with Cape Cod
Commission staff. Funds not accessed within 10
years of receipt may, at the Executive Director's
dìscretion, be distributed to the Cape Cod Regional
Transit Authority or successor agency(ies) to fund
public transit on Cape Cod.

Mitigation fees are not proposed at study area

intersection where trips are below 25.

TR3.6 "Fair-share" Payments: ln lieu of construct¡on
and/or implementation of measures to mitigate
adverse traffic impacts prior to a final Certiflcate of
Compìiance, the Commission, at its discretron, may
allow a payment of funds to Barnstable County to
meet the requirements of MPS TR3.4 commensurate
with the DRI's impact. As determined by the
Commission, in considerìng whether to allow such
payments, the Commission will take into account
factors including but not limited to safety, congestion,
area land uses, community character, environmental
impacts, seasonal traffic variations, input from public
officials, public testimony, and may include costs for
20 years of operations and maintenance, where
necessary. Guidance on payment methodology can
be found ln the Guidelines for Transportation lmpact
Assessment, Technical Bulletin 96-003, as amended.
Funds collected for congestron mitigatìon shall be
used to support projects or strateg¡es that encourage
alternatives to automobile travel consistent with MPS
TR3.1 2 or to support actual expansion of roadway
capacity including but not limited to planning,
engineering, permitting, and construction. Such funds
shall be used within the town in which the
development is located or shall be divided between
towns based on the development's ìmpact area. The
determination of how these funds are utilized shall be
determined by the town impacted by the DRl, in

consultation with Cape Cod Commission staff. Funds
not accessed within 10 years of receipt may, at the
Executive Director's discretion, be distributed to the
Cape Cod Regional Transit Authority or successor
aqencv(ies) to fund public transit on Cape Cod.

Fair-share payment is not proposed as part of this
p roject.

TR3,7 Restrictions on Road Widening or New
Siqnals: Road and intersection wideninq and new

No roadway widening or signals are proposed as

part of this proiect,



traffic signals shall not be used as actual mitigation or
to suppotl mitigation payments under MPS TR3.6 in

local or regional historic districts. Road widening,
intersection widening, and/or new traffic signals
proposed as mitigation for DRls or used to support
development of payment mitigation plans under MPS
TR3.6 shall be consistent with community character
and not deqrade scenic or natural resources.

TR3,8 Year-round Structural Mitigation: Road
widening, intersection widening, and new traffic
signals shall be allowed as mitigation for DRls only if
the Commission finds that the improvement will have
substantial benefit to the transportation system
throughout most of the year. Road widening,
intersection widening, and new traffic signals
necessary to accommodate strictly summer travel
demand shall not be allowed as part of development
and redevelopment.

No roadway widening or signals are proposed as

part of this project,

TR3-9 Bicycle and Pedestrian Accommodation: All
road and intersection widening and new traffic signals
or modification of existing traffic signals required as
DRI mitigation shall incìude appropriate bicycle and
oedestrian accommodation.

No roadway widening or sìgnals are proposed as

part of this project.

TR3.10 Preserve Existing Rights-of-Way: Existing
transportation r¡ghts-of-way shall be preserved for
transportation uses as well as to limit trip generation

All proposed buildings are located on privately

owned land. Exist¡ng rights-of-way are being used

for transportation purposes only.

TR3.1 1 No Capacity lncreases on Controlled-access
Highways: DRls shall not increase the mainline
capacity of limiied-access highways on Cape Cod,
including portions of Route 6, Route 3, and the Route
25 extension within Barnstable County. No additional
travel lanes shall be allowed. Appropriate
improvements to safety and traffic flow (such as
additional ramps, improved merge areas, traff¡c
signals, etc.) at the existing interchanges along
limited-access highways shall be a permissible
mitigation strategy, as long as such mitigation
complies with standards regarding historic character,
community character, and environmental impact as
well as seasonal versus Vear-round need.

No ìmprovements are proposed on the roadways

outlined in TR3.11.

TR3.12 Consistency with Other Plans: All roadway
infrastructure projecis proposed as DRI mitigation,
including but not limìted to roadway segment
widening, intersection widenìng, new traff¡c signals,
interchange ramp changes, and grade separation,
shall be consistent with local and regional plans,
including but not limited to Local Comprehensive
Plans, and the Cape Cod Metropolitan Planning
Orqanization's latest Reqional Transportation Plan.

No Physical improvements are proposed as part of
this project. However, proposed safety mitigation
can be used to progress existing transportation
initratives in this area.

TR3. 13 Operation and Maintenance Costs: Where
deemed appropriate by the Commission, all new
traffic signals under town jurisdiction proposed as DRI
mitigation shall ìnclude payments for 20 years of
operations and maintenance costs. All new traffic
signals used to support development of paymeni
mitigation plans under MPS TR3.6 shall include
payments for 20 years of operations and
maintenance. Ihe funds shall be paid ln a single
payment, The applicant shall calculate the operation
and maintenance costs in accordance with the Cape
Cod Commission Guidelines for Transpoftation lmpact
Assessment, Technìcal Bulletin 96-003, Revised
Januarv 9, 2003, as amended,

N/A



TR3. L4 Traffic-monitoring Devices: Where deemed
appropriate by the Commission, all roadway widening
intersection signals, and other roadway capacity
alterations proposed as DRI mitigation to
accommodate auiomobile travel shall include
continuous year-rou nd traffic-recording devices to
monitor traffic volumes, vehicle classification, and
travel speeds, and shall include devices to access the
data remotely both at the data collectìon site and at
the data-processing site. Where deemed appropriate
by the Commission, the applicant shall make a
payment of funds to support maintenance and
operation of the devices for 20 years. The applicant
shall determine traffic-counting equipment costs
based on the Cape Cod Commission Guidelines for
Transportation lmpact Assessment Techn¡cal Bulletin
96-003, Revised Januarv 9, 2003. as amended.

N/A

TR3.15 lnflation Factor: Where deemed appropriate by the
Commission, an annual inflation rate, determined at
the time of the DRI decision, shall be applied to all
congestion mitigation payments. ïhe period of
increase shall be from the date of the final
Commtssion decision until the funds are oaid.

TR3.16 Use of Congestion Mitigation Funds: Funds
collected for congestion mltigation shall be used to
support projects or strategies that encourage
alternatives to automobile travel consrstent wìth MPS
TR2.1 3 or to support actual expansion of roadway
capacity including but not limited to planning,
engineering, permitting, and construction. Such funds
shalì be used within the town in which the
development is located or shall be divided between
towns based on the development's impact area.
Funds not accessed within 10 years of receipt may, at
the Executive Director's discretion, be distributed to
the Cape Cod Regional Transit Authority or successor
aqencres to fund public transit on Cape Cod.

N/A

Best Development Practices How the proposal addresses the best
development practices

TR3.17 Automatic Data Collection: DRls are encouraged
to provide for or contribute to automatic data collection
and information-based technologies in the region
beyond the requirements of MPS TR3.14 that assist
travelers in making efficient travel decisions regarding
travel mode and time of travel.

N/A

TR3.18 Consistency with Federal and State Plans:
Transportation mitigation is encouraged to be
consistent wìth federal and state acts and plans,
including the Safe, Accountable, Flexible, Efficient
Transportation Equity Act: A Legacy for Users
(SAFETEA-LU) and successor transportation acts and
amendments, the Clean Air Act Amendments of 1990,
the Americans with Disabilities Act, Massachusetts
laws regarding access for disabled persons, the
Massachusetts State lmplementation Plan, the
Metropolitan Planning Organlzation's Regional
Transportation Plan, and the applicable Local
Comprehensive Plan.

At this stage in the project planning process, the
proposed project is belìeved to be consìstent with
the Federal and State plans outlined in TR3.18.



DSX0 LED w/ 40 LEDs @700 mA, 4000K, Type Forward Throw
Medium Optics (P1 Wattage = 182) (P2 Wattage = 91)

Specifications
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Lumen Ambient Temperature (LAT) Multipliers
Use these factors to determine relat¡ve lumen output for average amb¡enttemperatures
from G40"C {32-104'Ð.

Electrical Load
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120 208 2Q 2n 347 ¡180

0.34 0.22 0.21 0.20
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1.45 0.84 0.73 0.64 0.69 0.50
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Projected LED Lumen Maintenance
Data references the extrapolated performance projections forthe platforms noted ¡n a
25oC amb¡ent, based on '10,000 houre of LED testing (tested per IESNA LM-80-08 and
prc.iected per IESNA TM-2 1¡ 1).

To calculate LLF, use the lumen maintenance factorthat corresponds to the desired number
ofoperating houre below For other lumen maintenance values, contactfactory
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IT'EtI1¡IET¡EIT-EÍEI

Lumen Output

allowed by Lighting Facts, Contact factoryfor performance data on any conlìgurations not shown here.
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'I 0 'I E5 3,204 0 I 92 3.224 1 0 92

530 mA 35W

RCCO 2.983 1 0 1 85 3.2M 0 1 91 1.774 '| 0 s1

TlS 5 1ß1 1 I 115 5 561 0 1 124 5,598 1 0 124 3.144 1 0 1 70

T25 5.342 1 U 1 119 5.736 0 I 127 5.772 I 0 128 3.203 1 0 1

t2M 5.2',tS I 0 1 116 5.605 0 1 11\ 5.640
,| 0 1?5 3,141 1 0 1 i0

t35 5,2r3 1 0 1 116 5.598 0 1 124 5.633 1 0 125 3.165 1 0 1 70

13M 5_260 1 0 1 117 5.649 0 1 1)6 5.6M 1 0 ) 1)6 I 19Á I 0 1 71

T4M 5.31t 1 t)
,|

111 \7)\ 0 ) 177 s761 128 3.179 I 0 1 71

TfTM 5.252 1 U 2 117 5.640 0 2 125 5.675 1 0 7 126 3.143 1 0 1 70

t5vs 5.548 1 0 0 't2l 5.958 1 0 0 111 5.$5 ) 0 0 13ì 4)74 73

15s 5 58S ) 0 0 1)4 6 tft? ) 6,039 2 0 0 134 3.328 2 0 0 74

T5M 5.599 3 0 1 124 6.012 3 0 I 134 6.050 3 0 'ß4 1.288 1 0 1 1t
T5W 5.5'17 I 0 '1 121 \.Ð4 3 0 ,| 1ì? 5 SÁ1 1 0 3,295 2 0 1 73

Btr 1 0 1 4.198 0 1 93 4,224 1 0 94

TCCO 3.798 1 0 1 84 4.078 0 1 9',| 4.1i4 1 0 q1

700 mA 45W

rrr0 I 798 '| 1 PÁ 4074 0 ¿ ltì¿ 0 91

Tt5 7.085 1 0 1 98 7.608 2 0 2 r06 7.656 2. 0 2 106

T2S 7.105 1 0 1 101 7.M\ ) 0 ) 109 7 f,S4 ') tì )
99 7,65 2 0 2 106 7.713 2 0 2 107

T3S 7.129 1 0 1 99 7.656 2 0 1. 106 7.7M 7 0 ) 107

RM 7,lU I 0 ) lfio 7,773 2 0 2 108

T4M 7.292 1 0 2 101 7¡30 2 0 2 109 7.879 2 0 2 109

IFTM 7.183 I 0 7 100 7.711 1 0 7 107 1.161 0 ) 108

T5Vç 105 8,148 3 0 0 113 8,199 3 0 0 114

t5s 7.M 2 0 0 106 8.208 7 0 0 114 8.259 L 0 0 115

t5M 1.6\1 I 0 ¡ 106 t.))) I 0 I 114 A)74 U ll5
15w 1.545 3 0 105 8.102 3 0 2. 113 8.153 3 0 ). 113

Btr 5.16L 1 0 5.543 I 0 1 77 5.578 0

t aro 5 015 I 0 2 75 5.419 0 2 75

20(
(20 r.rDt

1000 mA 72W

RCCO 5.015 I 0 7 70 5.386 1 0 2 75 5¿19 0 7 7S
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Lumen Output

allowed by Lighting Facts. Contact factorylor performãnce data on any configurât¡ons not shown here.

Trs 7.Ð6 1 0 ) 117 8.511 ) U ) 175 8.564 7 0 7 1)6 4.919 1 0 I 1)
T7ç 417) ) {t ) 1)î 477\ ) 0 ) 1)S In0 7 4,969 1 0 1 73

T2M 7.985 2 0 2 117 8.574 7 0 2 126 8.628 2 0 2 117 4.874 1 0 1
't1

11s 7.S1S 1 0 7 117 8.564 ) 0 ) 17(t 8.617 ) 0 ) 1)7 4910 I n 1

8,047 2 0 2 118 8,&2 2 2 127 8.696 2 0 2 128 4,958 1 0 2 73

T4M 8.157 1 0 1 120 8.75S 1 0 1 119 8.813 1 0 ') 'l]0 4.912 1 0 ) 71

TTlM ß 0ì5 1 ) 118 Â 611 ) 0 ) 1)7 Â 6ßt ) 0 ) 1)A 1 0 2 72

T5V5 8.488 2 0 0 12s 9.115 3 0 0 134 9.172 3 0 0 135 5.086 7 0 0 75

T5S 8.550 7 0 0 176 s.182 3 0 I ll5 s.23S l 0 116 5.161 ) 0 0 76

t5M 0 2 136 5.102 3 0 75

T5W LM 3 n 2 124 9.063 3 0 7 133 9.170 3 0 L 134 5.112 3 0 75

Btr 6.141 1 0 ) gt) 6.Sgt I 0 1 97 6.6ì6 0 ) s8

tcco 5.967 I 0 2 88 6.407 1 0 2 94 6,447 0 2 95

530m4 68W

RCC0 5.967 1 0 2 88 6.N7 1 0 2 94 6.447 0 ) 95

11( llt 066 ? n 1 111 10 81n ) 0 1 119 10 r77 2 0 2 120 6,206 2 0 2 68

125 10.379 2 0 2 114 11.145 2 0 2 122 1 1.215 2 0 2 123 6.!22 2 0 2 69

T2M l0.t4l ) 0 7 lll 10.890 ) 0 ) 120 10.958 7 U 1 120 6.201 0 ) 6ß

ï35 10,129 2 0 2 ll1 10.8t7 2 0 2 120 10.945 2 0 2 120 6.247 1 0 2 69

T3M 10.121 1 0 2 112 10_975 7 0 1 121 11.M4 2 0 7 121 6.308 7 0 1 69

T¿M 10.ì59 ) 0 ) 11t 11 1)r ) t) ) 1)) 11 194 ) 0 ) 17ì 6,275 1 0 2 69

ITTM 10.205 2 0 2 112 10.958 2 0 3 120 11.027 7 0 3 121 6.203 1 0 2 68

ï5VS 10_781 3 0 0 118 11.\16 ì 0 1 177 1',t.6¿9 3 0 1 1tf, 6 56S 7 0 n 7)

T5ç 10,860 3 0 128 11,734 3 0 I 129 6,569 2 U 0 ?2

T5M 10.879 3 0 2 120 1 1.682 3 0 1 128 1 1.755 3 0 1 119 6.4q1 3 0 71

T5W 10.?'ts 1 0 ) 1rf, 11.Í1 1 4 0 ) 1)Ã l1 58ì 4 0 ) 1)7 6 5tì¿ 71

BI.C 7.819 I 0 2 86 8.396 t 0 2 92 8.448 0 2 93

ttc0 7.596 1 0 2 83 8.157 1 0 1 90 8.208 0 1 90

700 mA 9lw

nrrr0 U 2 m
T1S 13.767 2 0 2 100 14.i83 3 0 3 10i 14.876 3 0 3 '108

T2S 14.1 ) lì 7 101 15.742 1 0 l 110 15.318 I 0 3 111

T7M 14.986 3 0 3 109

ßs 13.852 2 0 2 100 14.875 7 0 2 108 14_968 1 0 2 r08

TIM 11 S7ß 7 0 ) 101 15 nl0 ì n ¡ 10q 15.104 109

14M 14.168 2 0 2 103 15.214 3 0 3 110 15.309 3 0 3 111

TfTM 13.956 7 0 3 101 14.q87 1 0 l 109 15.0fi0 1 0 1 109

T5V5 14,744 3 0 107 15.832 3 0 1 't15 15.931 4 0 1 115

T5S 14.852 3 0 108 15.948 3 0 1 t16 1 6.048 3 0 1 1',t6

T5M 14.178 4 0 ) 108 15 S76 4 0 ') 116 16076 4 n 2 116

T5W 14.660 4 0 2 106 15.742 4 0 2 1r4 15.840 4 0 2 115

Btc 10.325 1 0 1 75 'il.087
1 0 2 80 11.156 I ) 81

trr0 73 10,771 2 0 3 78 10,839 2 0 3 79

40(
(40 r.rDd

1000 mA 138W

RC(O 10.031 2 0 2 73 10.771 1 0 3 78 10.839 1 0 3 79
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l1{ 6.583 2 0 127 6.624 2 0 2 12t 3.841 2 0 2 't4

t2s 6.121 2 0 2 17t 6.7u L 0 ). 131 6.830 3 0 3 131 ì.912 0 ) 7S

T7M 6.176 ) 0 11q 3 0 3 128 3.837 z 0 2 74

T35 6.168 2 0 2 119 6.624 3 0 3 127 6.665 3 0 3 128 3.866 2 0 1 74

t3M 6.114 3 0 l 170 6.684 I 0 3 115 6.716 ì 0 I 1)9 1m¿ 2 0 2 75

6,309 3 0 3 121 6.775 3 0 3 't30 6.817 3 0 3 131 3.884 2 0 2 7S

TFIM 6.715 3 0 3 120 6.673 3 0 3 128 6.715 3 0 3 1)9 t.ßls 2 t) ) 74

l5v\ 6.t65 ') 0 0 1)6 7 050 ) 0 0 l16 7,094 2 0 0 136 4.005 2 0 0 77

155 6.613 2 0 0 127 7.102 2 0 0 1!7 7.14 2 U 0 137 4.065 2 0 0 18

T5M 6.625 3 0 1 127 7.114 3 0 117 7.1\9 3 0 1 118 4.¡17 ')

l5w 6 q?ß I 0 1 176 7,010 2 135 7,054 3 0 2 136 4.025 3 0 1 77

BTC 4.747 2 0 7 9l 5_098 ). U 2 98 5.130 2. 0 1. ss

tt(0 ¡1.612 0 2 89 4_951 1 U 7 95 4.9M 1 I )

530m4 52W

0 2 89 4.953 I 0 2 95 4.9M I 0 2 96

Trs 7.186 2 0 ). 111 8.361 3 0 3 119 8.413 3 0 3 110 4.78ì ) 0 ) 6Â

T2S 8.028 ) 0 ) 115 8.6t0 l 0 ì 1tì 4674 4.873 2 0 2 70

T2M 7,W 3 0 3 112 8.423 3 0 3 120 8.476 3 0 3 171 4.179 ) 0 ) 68

T3S 7.834 l 0 3 112 8.411 l 0 3 120 8.465 I 0 1 1)1 4,815 2 0 2 69

TìM 7 905 3 tlt 8,542 3 0 3 122 4.862 3 0 3 69

T4M 8.013 3 n 3 114 8.604 3 0 3 113 8.658 3 0 3 114 4.817 I fl 3 69

TTTM 7.891 l 0 3 11ì A 416 I 0 3 1)1 ß 57q I 122 4.781 3 0 3 68

2 0 0 ll9 8.954 3 0 U 128 9.010 3 0 0 129 4.988 7 0 0 71

T5S 8.400 2 0 0 120 9.020 3 0 119 9.076 l 0 1 lt0 5.061 ) 0 0

t{M r 414 ì 0
,| 1)0 s 016 I 0 129 9,092 3 0 2 130 5,003 3 0 1 71

T5W 8,291 3 0 2 ll8 8.903 3 0 2 127 8.959 3 0 2 128 5.0t3 3 0 1

Bt( 6.044 2 0 1 86 6.4m 3 0 l q3 6.510 I 0 3 s3

In0 5,872 1 2 u 6.305 n 2 90 6.345 1 0 2 9l

700 mA 70w

RCCO 5.872 I 0 2 u 6.305 0 2 90 6.345 1 0 ) 9l
f1s 10.6,t8 I 0 ì 107 11 4l¿ I 0 11lt 11 506 0 'nI

t25 10.979 3 0 3 106 1 f.i89 3 0 3 113 11.863 3 0 3 114

t2M 10.727 3 0 3 103 1 1.519 3 0 3 lll 11.591 3 0 I 111

t3s 1î714 1 I 10ì 11,505 3 0 3 lll 11,577 3 0 3 111

T3M 10.812 3 0 3 104 11.610 4 0 4 112 11.682 4 0 4 11)

T4M 10_s58 l 0 ì 105 11.7ïì l 0 I 11t

10,795 3 0 3 1t)4 11.592 3 0 3 111 1 1.664 4 0 4 112

f5vs 11.404 3 0 0 110 17.745 l 0 118 11.117 3 0 I 11n

T5S 11.¿ß7 12.413 3 0 1 119

T5M 11.508 3 0 2 111 12.357 4 0 2 119 11.434 4 0 ) 120

T5W 't1.339 4 0 7 109 17.176 4 0 1 117 1))\) 4 2 118

Btr 3 0 3 77 8.570 3 0 3 82 8.624 3 0 3 83

TCCO 7754 1 0 1 75 8326 2 0 2 80 8178 1 0 ) 81

30c
(30r.rDt

'1000 mA 104W

Rrr0 77\4 I 0 ) 75 2 0 2 80 8378 2 0 2 81
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FEATURES & SPECIFICATIONS

INTENDED USE
The sleek design ofthe D-Series Size 0 reflectsthe embedded high performance LED technology. lt
is ideal for many commercial and municipal appliøtions, such as parhng lots, plazas, campuses, and
ped6tr¡an ôreas.

CONSIRUCTION
Singlê-piece d¡erast aluminum housing has integral heat sink fins to optimize thermal management
through conductive and convective cooling. Modular design allows for ease of ma¡ntenance and
future light engine upgrades. The LED driver is mounted in direct contact with the casting to
promote low operating temperature and long life, Housing is completely sealed against moisture
and env¡ronmental contaminants (lPó5). Low EPA (0.95 ftl for optimized pole wind loading.

FINISH
Exterior parts are protected by a zinc-infused Super Durable TGIC thermoset powder coat finish
that prov¡des superior resistance to corrosion and weatherìng. A tightly controlled multi-stage
process ensures a minimum 3 mils thickness for a finish that can withstand extreme climate
changes without cracking or peeling. Available in both textured and non-textured f¡nishes.

oPTtcS
Precision-molded proprietary acrylic lenses are engineered for superior area lighting distr¡bution,
unìformity, and pole spacing. Light eng¡nes are available in 3000 K, 4000 K or 5000 K (70 CRI) or
optionâl 3000 K ü0 minimum CRI) or 5000 K 00 CRI) configurations. The D-Series Size 0 has zero
uplight and qualifies as a Nighttime Friendlyil product, meaning ¡t is cons¡stent with the LEED.
and Green GlobesrM cr¡ter¡a for el¡minating wasteful uplight.

ELECTRICAL
Light engine(s) configurat¡ons consist of 20, 30 or 40 high€fficacy LEDS mounted to metal-core
circuit boards to max¡m¡ze heat dissìpation and promote long lífe {up to L99l100,000 houn at
25"C). Class 1 electronic dr¡vers are designed to have a power factor >90%, THD <20%, and an

expected life of 100,000 houre with < t% failure rate. Easily seruiceable 1OkV or ókV surge
protection dev¡ce meets a min¡mum Category C Low operation (per ANSI/IEEE Có2.41.2).

INSTALTATION
lncluded mounting block and integral arm facilitate quick and easy installat¡on. Stainless
steel bolts fasten the mounting block securely to poles and walls, enabling the D-Ser¡es Size O

to w¡thstand up to a 3,0 G vibration load rating per ANSI C13ó.31. The D-Ser¡es Size 0 utilizes
the AERISTM series pole drilling pattern (template #8). Optional terminal block, tool-less entry,
and NEMA photocontrol receptacle are also available.

LISTINGS
UL Listed for wet locations. Light engines are lPóó rated; luminaire is lPôS rated, Rated for
-¡10"C minimum ambient. U.S. Patent No. D672,4925. lnternational patent pending.

DesignLights Consortiumc {DLC) qualified product. Not all veßions of this product may be
DLC qualified. Please check the DLC Oualified Products List at M.designlights.org to
confirm which versions are qualified,

WARRANTY
5-year limited warranty. Complete waranty terms located at
M.acuitybrands.com/CustomerResources/Terms_and conditions.aspx

Note; Actual pelormance may differ as a result of end-user env¡ronment and application.
All values are design or typ¡cal values, measured under laboratory conditions at 25'C.
Specifications subject to change without notice.
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DSX0 LED w/ 40
(Wattage = 91)

4000K, Type 2 Medium Optics

D-Series
Size 0
LED Area Luminaire

ffË iilrt7 ,tHxt$,

Ãr*n
| ilumhr

ro-'

P3

drrseries

Specifications

EpA: 0.95 ft'z
(.09 Íf)

?,

H

lntroduction
The modern styling of the D-Series is striking
yet unobtrusive - making a bold, progressive
statement even as it blends seamlessly with its
environment.

The D-Series distills the beneflts of the latest in LED

technology into a high performance, high efficacy,
long-life luminaire. The outstanding photometric
performance results in sites with excellent
uniformity, greater pole spacing and lower power
density. lt is ideal for replacing up to 400W metal
halide with typical energy savings of ó5% and
expected service life of over 100,000 hours.

26"
(66.0 m)

13"
(31.0 cm)

7"
(17.80)

1ó lbs
(7.25 k9)

torward optirs

20C 20 LEDs (oneengine)

530 530m4 30K 1000 K Type I shon

ll short

T3M Type lll medium

T4M lypelVmedium

ïtlM Forwardthrow

medium

ï5VS TypeVveryshon

l5S TypeVshort

T5M TypeV medium

I5W TypeVwide

BL( Backlightcontrol¿a

IC(0 Leftcornercutoff¡

R((0 Right corner

cutofÍ¡

w
Length:

width:

Height:

Weight
(max):

L

DSXo r[D

DSXO LED TlS

T2S

MVOLT '
1205

208 5

240 5

277 
s

347 6

4806

Shipped included

SPA Squ¿re pole mounting

RPA Round pole mountinq

WBA W¿llbr¿der

SPUMBA Square pole universal mounting ad¿ptor/

RPUMBA Round pole universal mounting adaptor 
i

Shipped separately

I(MAS DDBXD U Mafarm mounting bradetadaptor

þpecifr7finish)E

(1 A)', AMBPC Amber
phosphor

convefted r30( 30 LEDS (one engine)

Shlpped ¡nstalled

PER NEMA twist-lock recept¿cle only (no controls) e

PER5 tive-wire receptade only (nocontrols) e.ro

PERT Seven-wire receptacle only (no controls) 
qro

DMG 0-l0Vdimming driver (no controls)rr

DCR Dimmable ¿nd controllable via R0AMo (no controls) 
r'?

PIR Bi-level, motion/¿mbient sens0t 8-l s'mounting height, ambìent sensor en¿bled ¿l 5f( rr

PIRH B¡-level, motion/¿mbient sensol 15-30'm0unting heigh¡ ambient sensor enabled ¿t sfc 13

PlRltßV Bi-þvel,moti0n/¿mb¡entsensotS-15'mountingheigh¡ambientsensoren¿bledatlfcrl

Controls & Shield¡
Dttl 27f 1 .5 JU Photocll - 55[ twlrt]od (l 2G277V) ¡'

DLL347f 1.5(UtlU Photoell-55Ltw¡5t10d047V)Il

011480F1.5(ULJU Photocll-SSLtw¡f-locl((480V)¡r

oSHoRTsBKU Shortlng@p?'

DS)(0HS 20( U Hou5Èldeshleldfor20 LEf) unilrr

DS)(oHS 30C U Houre{lde shleld for 30 LED unlt rr

DSJ(0tis40( u

DS)(000L U Diftused drop lils{polyc¿óonate)',

ing

DDEXD

DBUD

DNAXD

DWHXD

DDBTXD

DBLBXD

DNATXD

D¿rk bronze

8læk

N¿tural ¿lumlnum

White

Iextured d¿rk bronze

Textured black

Ìextured natur¿l

aluminum

Textured whiteDWHG)(D

å
l,ll
.9*
õtl,lËr¡t .ðo*tfoË

NOTES
1 30 LEDS130C option) and robted options {190 or R90) only availabletogether
2 Not avâ¡l¿ble with AMBPC.
3 Only avåilåblewith 530mAor 700m4,
4 Notåvailâble w¡th HS or DDL.
5 MVOLT ddver operåtês on any lins voltage from l2û277V (50/ó0 Hz). Sp€cif l20V 208V

240V or277Voþtions onlywlí€n ordêrinõ with lusinq {Sf, Dioptions).
ó Not âvailåbl€ with s¡ngle boård, 530m4 produd (20C 530 or 30C 530). Not âvailablå witn

8130, BL50 or PNI/T options.
7 Existinq drilled polê onlv. Available ¿s a seoarate combination acc€ssry: for rerofit use

only: PÜMBA (finhh) U;1.5 G vibrðtion loail r¿ting per ANCI C1 3ó.31. ''
I Muf orderfxture with SPA mounting. llus be ordered as a separate accessory see

Acc6ories ¡nfomation. For u* with 2-318" mast arm (not induded).
9 Photocell ordered añd sh¡pped era *parate l¡ne ¡tem from Acu¡ty 8Ìands Controls. SæPUMSADDB)(OU-

KMASODE)(DU

DS)(OBSU

10 IfROA[,]'noderequirsd,itmu*boordor€dandshippedæôsepåråtêlinoitomfrom
Acuity Brañds Contiols. Not available with DCR. Nodd with intêg;ðl dimm¡ñg,

1 1 DMG option for 347V or 480V ruquire I 000mA.
12 Sæcifìes a ROAM. enabled luminaire with Gl0Vdimminq eoâbilìtr PER ootion reou¡red,

Additional hardware and sñices requirêdfor ROAIM. deãlomentl'mu* bd ourchasLd
sparat€ly, Cáll 1-800442{745 or€ñail: sales@foamseruiceínet. ñ/Aw¡th PiR opt¡ons,
PER5, PER7, 8130, BL50 or PNMToptions. Node without ìntegral dimming.

13

14
15

ot
Not with

PERT options.

PIRH ând

347V 480V DCR, PER5,
PIRHl FC3V

Man¿m mountlng bndet adôptor
(sp€dfyfnlrh) I
Birdrplkff

1ó Dimming d¡iver sandård. MVOLT only Not availâble w¡th 3,4ry 480V DCR, PER5,
PER7, BL30 or 8150. Not avåilâbls w¡ih PIRlFC3V and PIRHtFC3V Separate on/
of required.

1 7 Dimming driver sbnda¡d. Not available with PÊRs, pER7, DÀ¡c, DCR, 8130, 8150,
PNtr'lï, PlR, PIRH, PIRIFC¡Vand PIRHlFC3V

18 Not¿vailablewith 8LC, LCCO ãnd RCCO didribution. Ako available as a
*parate accsory; sæ Accñries ¡nformation.

1 9 Singlo fuselSF) requies 120V,277V ot 347V. ùouble fuso (DF) ¡equi¡es 208V
240V or 480V

20 Alø av¿ìlable æ a *parate êccesry; sæ åccessr¡es iñforñation.
21 Requires luminaire to be sæcified w¡th PER option Ordêred and shioDed as ô

mparate line item fiom Acuity Brånds Cont.ols.
22 For retrofft ure ontFor more control options, visit DTL and ROAM onl¡ne.

700 700 mA

t@EIEßl¡tTñ|lfifri!ì@@pturriltlìtilttrifi!tr

PIRHl FC3V

Bt30

BL5O

PNMÌDD3

PNMTsD3

PNMÏ603

PNMÏ703

FAO

Bilevel, motion/¿mbient senso¡ 
'1 5-30'

mount¡ng he¡ght, ambìent sensor enabled ¿t lfcrl

Bi-level switched dimming, 30% r4tr

8i-level switched dimming, 5096 r4É

P¿n nigh! dim till dawn ró

Part nighr, dìm 5 hß 16

P¿rt night, dim 6 hrs 
16

Part nigh! dim 7 hß ró

tield adjustable outputri

Shipped installed

HS llouse+ide shieldrE

SF Sinqlefuse(120,277,
347V) 

D

Dt Doublefuse(208,240,
480V) D

190 Left rot¿ted optics 
I

R90 Right rotated opticsl

DDL Diffused drop lenls

8S Bird spikesð

ffiIIlMfu@
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EIEI
Template #8

1.325',

2.6æ',

of Pole

0.5ó3',

0fl0rhø6¿ mlquedillllng pãUmwnhúeAERlrñmluSp(lry
thlr drllfûg pôtÈn when lpsfillg p0l€5, Dc the uble belw.

D¡ll9ls slûgleunlt DlO9¡¡5 2d9f.
ot¡üs 2e1flr D$9ff !d9f .
DM{9IS 4at9tr. otl¡ts 3{lû{

&qLrSSA20{( DltlglJ0DB)0

yd uthilb ughilndr P0t6 [NfRÁt lo R où wldê eldbi ofpdq

rtuund p¡klq mN h3l5'0J. mlnlmum.

'rtur múnd lde nùntlng {PA) onlt

Tenon Mounting Slipfitter **

190 ASI20-290

AST25-290

AST20-320

ASl25-320

ASI35-320

ASl20-390

AST25-390

ASt35-390

AST20-490

AST25-490

45135-490

2-718" ASï25-190

ASï35-190

ASl25-280

AST35-280c'

IItamri¡l¡r

To see complete photomêtric repôrts or download .ies fles for this product, visit Lithonia Lighting's D-series Area Size 0 homepage.

lsofootøndle plots for the DSXo LED 40C 1000 40K. D¡stances are ¡n un¡ts of mount¡ng height (20').
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Lumen Ambient Temperature (LAT) Mult¡pliers
Use the¡efactorsto determine relative lumen outputfor average ambient temperatures
from G4oC (32¡04"F).

120

0.34

208

0.22

ElectricalLoad

0.47 0.28

1.02

1.01

0'c

2N 2n 347 ,180

0.21 0.20

0.24 0.22 0.18 0.14

0.51 0.31 0.28 0.25

0.72 0.43 0.37 0.34 0.25 0.19

0.71 0.41 0.36 0.33 0.25 0.19

0.94 0.55 0.48 0.42 0.33 0.24

1.45 0.84 0.73 0.64 0.69 0.50

68

91

138

10"c

20"C

25'(

30"c

40"c

20c

30c

40(

530

700

1000

Projected LED Lumen Maintenance
Data references the extrapolated performance prcjections for the platforms noted in a
25'C ambíent, based on 10,000 hours of LED testing (t6ted per IESNA LM-80-08 and
prcjected per IESNA TM-21-1 1).

To calculate LLf, use the lumen maintenance factorthat corresponds to the desired number
ofoperatìng houre below. For other lumen maintenance valu€s, contact factory.

0 25,000 50,000

¡ gs,oatD2octooo
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Lumen Output

allowed by Lighting Facts. Contact factory for performance data on any confìgurations not shown here.

TlS 1 4.4t18 1 0 1 126 2.541 1 0 73

T25 4.206 0 120 4.516 I 0 I 179 4.544 1 0 1 130 2.58S I 0 74

T2M 4.10S 0 117 4.411 1 0 1 1)Á 4.ûAIt I 0 73

t35 4.1 04 0 117 4.N7 1 0 1 126 4.435 1 0 1 127 2.558 0 13

ßM 4.142 0 118 1.M7 1 0 1 127 4.475 1 0 I 128 2.581 0 74

TilM 4 lgr 1 0 I '130 2.570 0 i3
TFIM 4.135 0 '118 4.M 1 0 2 177 4.48 1 0 2. 118 2.540 0 7ì
T5VS 4.368 7 0 0 125 4.691 7 0 0 1ì4 4.77î 1 0 0 1t{ 7 65n 0 76

T55 4,401 2 0 2 126 4.725 2 0 0 135 4.755 2 0 0 136 2.6m 0 0 77

15M 4.408 2 0 12ß 4.734 3 0 1 135 4.763 3 0 1 136 2.658 7 0 0 76

15w 4.\M I 0 1)4 4.6Ãt t 0 1ì1 4 69l ì 0 1 2,663 2 0 76

Btc 3.07t 0 I 88 1.297 1 n I 94 3.318 1 0 1 95

ICc0 2_983 0 1 85 3.2M 1 0 q1 3.114 I 0 1 97

530 mA 35W

Rrm ? q8ì t) 1 3,n4 1 0 1 92

ï1S 5.181 0 1 115 5.563 1 0 124 5.598 1 0 1 124 3.1¡14 0 70

T2S 5.341 0 I 119 5.716 1 0 1)1 \.71) 1 0 l 0 71

T2M 5,219 0 1 lt6 5,605 I 0 125 5.640 1 0 I 125 3.141 U 10

T3S 5.213 0 1 116 5.598 1 0 114 5.633 1 0 I 1)S 1.16S 7î
t3M 5 760 1 117 5 64S 1 0 ) 1)6 0 2 126 3.196 0 1 71

14M 5.332 0 1 118 5.725 1 0 2 127 5.761 1 0 7 118 3.179 0 I 71

rffM \)51 0 1 117 5.640 1 0 1 125 5.67t I 0 ) 1)6 3,143 0 1 70

0 0 't23 5.958 2 0 0 132 5.995 2 0 0 133 3.278 2. 0 0

T5S 5.589 2 0 0 124 6_002 2 0 0 133 6.039 ) 0 0 134 1.328 ) I 0 74

T5M 5.599 I 0 1 1)4 6.0r) I 0 134 6 n50 I 134 3,288 2 0 1

15w 5.517 3 0 1 123 5,924 3 0 132 5.961 3 0 1 132 3.295 2. 0 I 71

8K 3.m9 1 U I 4.198 1 0 93 4114 I 0 1 94

tn0 I 7Sr 1 0 1 84 4fi8 1 0 s1 4,104 1 n ,|
9l

700 mA 45W

RCC0 3.798 1 0 1 M 4.078 1 0 91 4.1{14 1 U 1
q1

T15 7.085 I 0 I 98 7.608 7 0 7 106 7.656 ) 0 ) 1tì6

n5 7,305 I 0 I 101 7.U5 2 0 2 109 7.8% z 0 2 110

t2M i.138 I 0 2 99 7.665 2 0 2. ilì6 7.713 2. 0 2 1î7

BS 7.175
,|

I 1 EI 7.6\6 1 0 ) ltM 7 704 107

RM 7.194 1 0 2 100 7.725 2 0 7 107 7.773 2 0 2 108

T4M 7.292 1 0 ) l0l 7.810 7 0 ) l0s 7.879 ) 0 ) 10s

7,1 83 1 0 2 100 7.713 0 2 107 7.761 1 0 2 '108

t5vs 7.588 2 0 0 105 8.148 3 0 0 'l1l 8.19S l 0 0 114

15s 7.('44 7 0 ll5
15M 7.657 3 0 I 106 8.222 3 0 114 8.274 3 0 115

T5W 7.\4\ 3 0 1 105 8.102 l 0 ) 111 8.151 I 0 ) 11ì

8tt 2 5,578 I 0 I 77

TCCO 5.0r5 1 0 2 70 5_386 I 0 2 75 5.419 1 0 2 75

(20 r.EDt

IUL

1000 mA 72W

ncc0 5.015 1 0 ) 7ß 5 116 0 ) 5,419 I 0 2 75
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Lumen Output
Lumen values are {rom photometric tests performed in accordance with IESNA LM-79-08. Datâ is considered to be representative ofthe confgurat¡ons shoM, w¡thin the tolerances
allowed by L¡ght¡ng Facts. Contact factory for performance data on any confìgurations not shown here.

Il
Trs 7.916 2 0 2 117 8_511 ). 0 L 125 8.564 ) 0 7 1)6 4.818 0

T2S 8.17) ) 0 ) 1)î 471\ ) 0 ) 1)9 ß 8ìn ) n ) 130 4,969 0 73

T2M 7.985 2 0 2 117 8.574 2 0 2 126 8.628 2 0 2 117 4.874 0

T3S 7.97\ 0 7 117 8.564 ) 0 ) 176 8.611 ) 0 ) 1)7 4 S10 {t 1)
NM 4047 ) 0 11Â )8,æ2 2 0 127 8,696 2 0 2 128 4.958 0 2 73

T4M 8.157 0 2 120 8.759 2 0 2 129 8.813 1 0 2 130 4.931 0 ) t2

ITTM 8.01S 0 ) 11r r.6rR ) il ) 1)1 I 6ßt ) 0 ) 118 4 ß76 n 2 72

ï5V5 8,488 2 0 0 125 9.115 3 0 0 134 9.172 3 0 0 135 5.086 2 0 0

T5S 8_550 2 0 0 126 9.182 3 0 135 9.139 3 0 I 136 5.161 1 0 0 76

T5M 8.565 I 0
,| 1)6 s.1qr I 0 1ìt q.)5{ 1 3 0 1 75

T5W 8,4,10 3 0 2 124 9.063 3 0 2 133 9.120 3 0 L 134 5.112 3 0 1 75

8tc 6.141 0 ) m 6.595 I 0 2 97 6.6t6 1 U ) s8

In0 2 95

530m4 68W

RCC0 5.967 0 2 88 6.407 I 0 2 94 6.447 1 0 2 95

T1S 10.1M6 7 0 ) ltl 1ft.f,t0 ) 0 ) 119 10.f77 ') 0 1 170 6,206 2 0 2 68

n5 10,379 2 0 2 It4 1 1.145 2 0 2 122 1',t.215 z 0 2 123 6.322 2 0 7 69

T2M 10.141 2 0 7 11r r0_8m ) 0 2 120 10.958 7 0 7 120 6.201 ) 0 ) 6ß

Ír( 10,129 0 0 10,945 2 0 2 120 6.24t 0 2 69

ï3M 10.221 2 0 ). 112 10.975 ). 0 2 121 11.tX4 1 0 L 121 6.108 1 0 1 69

t4M 10.359 7 0 1 1'14 11.1)4 7 0 7 177 1 1.1 94 7 0 ) 1?3 617\ 69

TfTM 10,205 2 0 2 112 '10.958 2 0 3 120 11,027 2 n 3 121 6.203 n 2 68

T5VS 10.781 3 0 0 118 11.576 3 0 127 1 1.649 3 0 I 178 6.{6S 7 U I 1)
T5S 10.160 I 0 I 119 11 6(Ð 1 0 1)A 11 7l¿ I 10 6,569 2 0 0 72

T5M 10.879 3 0 2 120 I 1.682 3 0 2 128 1 1.755 3 0 2 129 6.491 l 0 1 71

t5w 10.719 3 0 7 118 11.511 4 U 7 176 1 1.5ß3 4 tì ) 1)7 65M
ntr 7 nlq 8,448 I 0 2 93

tc(0 7.5X 0 2. 83 8.157 1 0 2 90 8.208 1 0 1 m

70{ mA 91W

RftO 7.5S6 0 ) r1 I 157 I 0 ) q0 I 708

T',t5 13,767 2 0 2 100 14.783 3 0 3 107 14.876 3 0 3 '108

T2S 14.194 1 U 1 103 15.147 3 0 3 110 15.118 3 0 3 111

T'M 11 86S 14,986 3 0 3 109

T3S 13.852 2 0 7 100 14.875 2 0 2 108 14.968 2 0 L 't08

NM 13.S78 ) 0 ') 101 15 010 ì 0 ì 109 15 104 1 0 3 109

T4M 14.168 2 0 2 103 15.214 3 0 3 110 15.309 3 0 3 111

IITM 13.956 2 0 3 101 14.S87 1 0 3 10s 15.080 7 0 3 109

T{Vç 14744 ? 15,832 15,931 4 0 1 115

T55 14.852 3 0 1 108 1 5.948 l 0 116 16.M8 3 0 1 116

T5M 14.878 4 0 7 108 1\.57(t 4 0 7 1t6 16.î16 4 I ) 116

T5W 14,660 4 0 2 106 15.742 4 0 2 114 15.8,10 4 0 2 115

BtC 10.325 0 1. 75 11.087 1 0 2 80 11.156
,1

0 1 8l
rt0 10.011 ) 0 ) 7ì 1i771 7 0 I 7A 10 8lq 0 3 79

40c
(40 r.EDt

1000m4 138W

RCCO 10.031 2 0 2 i3 10.771 2 0 3 78 10.839 2 0 3 79
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fls 6.130 2 0 7 118 6_583 2 0 ) 127 6.614

Irs 6 t?l 2 2 2 131 6.830 3 0 3 131 r.912 2 0 2 75

t2M 6.176 2. 0 2 119 6.632 3 0 3 128 6.673 3 0 3 1)8 1.837 ) 0 ) 1t
t3s 6_168 ) 0 ) 11S (,.614 I U l 1)7 6.6ñ5 1 0 2 74

6,224 3 0 3 120 6.6U 3 0 3 129 6.t26 3 0 3 129 3.904 2. 0 L 75

t4M 6.31Ì!¡ ! 0 3 121 6.n5 3 0 3 130 6.817 l 0 l 111 ì.8ß4 ) t) ) 7\
IFTM 6.?15 0 118 3 129 3.839 2 0 2 74

T5V5 6.565 2 0 0 126 7.050 2 0 0 136 7.094 2 0 0 136 4.005 7 0 0 71

t5s 6.611 7 0 0 171 7.1¡7 7 0 0 117 7.14Ã 1 0 0 1ì7 4 tì65 0 0 78

TqM 127 7,114 3 0 l17 7,159 3 0 138 4.017 2 0 1 17

t5w 6-528 3 0 1 126 7.010 3 0 2 135 7.054 3 0 1 lì6 4.025 l 0 1 17

BT L.l47 ) 0 1 q1 { 0sß 1 0 1 s8 5,130 2 U 2 99

I.CCO 4.612 1 0 2 89 4,953 0 2 95 4.9M 1 0 2 96

530 mA 52W

RCCO 4.617 1 0 1 8S 4_953 0 ) 95 4.9?A 1 0 1 s6

flç 7 786 2 0 2 3 3 119 8.413 3 0 3 120 4J83 2 n 7 68

T25 8,028 2 0 2 115 8.620 3 0 3 r23 8.674 3 0 3 124 4.873 7 0 7 70

12M 7.U4 ì 0 tì 117 8.423 l U I 120 4.416 3 n I 171 4,779 0 2 68

lls 3 0 3 112 8.413 3 0 3 120 8,ú5 3 0 3 121 4.815 7 0 ). 69

T3M 7.905 3 0 3 il3 8.489 3 0 3 121 8.542 3 0 3 121 4.861 3 0 3 6g

T4M 8.013 l 0 3 114 8.6f14 ì 0 3 1)ì I 658 ì 0 4,837 3 0 3 69
'TTM

7,893 3 0 3 113 8,476 3 0 3 121 8.529 3 0 3 172 4.781 3 0 3 68

T5V5 8.338 7 0 0 119 8_954 0 0 128 q.0'r0 l 0 0 119 4.q8f, ) 0

T5S f, 40tì ) n 0 1?0 g 0r0 0 1 129 9,076 3 0 130 5.063 2 0 0

t5M 8.414 3 0 1 120 9.036 3 0 2 179 9.092 3 0 1 130 5.003 1 0 1 71

T5W 8.291 3 0 2 118 8.901 l 0 ) 1)7 8.S{S ì 3 0 1 72

Bl"c 6,044 2 0 2 86 6.490 3 0 3 93 6.530 3 0 3 93

TCCO 5.87). 1 0 1 M 6.305 0 2 g0 6.145 0 ) q1

700 mA 70w

Rtco 5.87' ,|
0 ) M 6 ì05 0 0 2 91

Í5 10.648 3 0 3 102 11_434 3 0 3 ll0 11.506 3 0 3 11r

DS 10.979 l 0 3 1lì6 11.789 I 0 3 111 I 1.f,6t I 0 I
3 3 lll 11.591 3 0 3 111

R5 10.714 3 0 3 103 11.505 3 0 3 111 11.571 3 0 3 111

l3M 10.ß1t I 0 I 1M l1 610 4 0 4 111 11,682 4 0 4 112

T4M 10.958 3 0 3 105 11.767 3 0 3 113 1 1.841 3 0 3 114

IFTM 10.795 3 0 3 1lì4 11.592 l U ì 111 11.6il 4 il 4 11)

T5Vç 3 0 0 110 12,245 3 0 1 118 12.322 3 0 118

t55 11.487 3 0 1 110 12.336 3 0 I '119 12.413 3 0 119

t5M 11.50ß ì 0 ) 111 rr.t57 I 0 ) 11q 12,434 4 0 z 120

15W 11,339 4 0 2 109 12.176 4 0 2 117 12.252 4 0 7 118

Btf 7.981 3 0 3 17 8.570 l 0 l 82 8.Ot 0

tn0 17\ 75 8326 2 0 2 80 83i8 2 0 2 8l

(30 r.[Dt
30c

1000m4 104W

RCCO 7754 1 0 2. 75 8326 1 0 ) 80 8378 7 0 7 ß1

@ã@E
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FEATURES & SPECIFICATIONS

INTÊNDED USE
The sleek design ofthe D-Series Size 0 reflects the embedded h¡9h performance LED technology. lt
is ideal for many commercial and municipal appliætions, such as parking lots, plazas, campuses, and
pedestrian areas.

CONSTRUCTION
Single-piæe die-côst aluminum housing has integral heat sink fins to optimize thermal management
through conductive and convective cooling, lVodular design allows for ease of maintenance and
future light engine upgrades. The LED driver is mounted in direct contact w¡th the casting to
promote low operat¡ng temperature and long life. Housing is completely sealed against moisture
and env¡ronmental contam¡nants (lPó5). Low EPA (0.95 ft] for optimized pole wind loading.

FINISH
Exterior pans are protected by a zinc-infused Super Durable TGIC thermoset powder coat finish
that prov¡des super¡or resistance to corrosion and weathering. A t¡ghtly controlled multi-stage
process ensures a minimum 3 mils thickness lor a finish that can withstand extreme climate
changes without cracking or peeling. Available in both textured and non-textured finishes.

oPncs
Precision-molded propr¡etary acrylic lenses are engineered for superior area lighting distr¡bution,
uniformity, and pole spacing. Light engines are available in 3000 K,40@ K or 5@0 K (70 CRI) or
optional 3000 K O0 minimum CRI) or 5000 K (70 CRI) conligurations. The D-Series SizeO has zero
uplight and qualifies as a Nighttime FriendlyrM produa, meaning ¡t is consistent with the LEEDo
and Green GlobesrM criteria for eliminating wasteful uplight.

ETECTRICAT
Light engine(s) configurations cons¡st of 20, 30 or 40 high-efficacy LEDS mounted to metal-core
circuit boards to max¡m¡ze heat dissipat¡on and promote long life (up to L99l100,000 hours at
25"C). Class 1 electron¡c drivers are designed to have a power factor >90%, THD <20%, and an

expected life of '1 00,000 houre with < 1 % failure rate. Easily seruiceable 1okV or ókV surge
protection device meets a min¡mum Category C Low operat¡on (per ANSI/IEEE Có2.4'1.2).

INSTALUtrION
lncluded mounting block and integral arm facilitate quick and easy installation. Stainless
steel bolts fasten the mounting block securely to poles and walls, enabling the D-Ser¡es S¡ze O

to withstand up to a 3.0 G vibration load rating per ANSI C1 3ó.3'1. The D-Series Size 0 utilizes
the AERIS¡M series pole dr¡lling pattern (template #8), Optional terminal block, tool-less entry,
and NEMA photocontrol receptacle are also available.

LISTINGS
UL Listed forwet locat¡ons. Light eng¡nes are lPóó rated; luminaire is lPó5 rated. Rated for
-40"C minimum ambient. U.S. Pôtent No. Dó72,492 S. lnternational patent pending.

Des¡gnLights Consortiumo (DLC) qualified product. Not all versions ofthis product may be
DLC qualif¡ed. Please check the DLC Qualified Produas List at M.designlights.org to
conlirm which versions are qual¡f¡ed.

WARRANTY
S-year limited wananty. Complete waranty terms located at
rm.acuitybrands.com/CustomerResourcesÆerms_and_conditions.aspx

Note: Actual performance may differ as a result of end-user env¡ronment and application.
All values are design or typical values, measured under laboratory cond¡tions at 25 oC.

Specifications subject to change without notice.

lL LtTffoNtA
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Bollard w/ 16 4000K LEDS
perated at 530m4 & Symmetric

Distribution D-Series
LED Bollard

fiä fir fnr¡ii;¡n
tt ,lf,Ktr tîsE

Catalog
Number

Notes

Type

,rì I :¡.trr, .1,

dæsenies lntroduction
The D-Series LED Bollard is a stylish, energy-

saving, long-life solution designed to perform
the way a bollard should-with zero uplight. An
optical leap foru,rard, this full cut-off luminaire

will meet the most stringent of lighting codes.

The D-Series LED Bollard's rugged construction,

durable finish and long-lasting LEDs will provide
years of maintenance-free service.

Specifications

Diameter: B" Round
(20.i cm) H

Height:

Weight
(max):

DSXB LTD

42"
(10'6.7 cm)

27 lbs
(12.25 kg)

Asymmetdc

12C 12tEDsr

5ymmetr¡(

16( 16 LEDs'z

DSÌS tED

350 350 mA

450 450mAra

530 530m4

30K 3000 K

50K 5000 K

AMBPC Amber phosphor

converted

AMBTW Amberlim¡ted

wavelenqth 11

ASY Asymmetricr

FYF-ymAäel

Shipped lnstalled

Pt Photoelectric

cell, button
type

DMG 0-10Vdim-
minq driver
(no conrols)

ttCW Emergency

batÌefv

backuf6

Shipped installedMVOLTs

1205

2095

2405

277 5

347 4

DWHXD

DNA)(D

DDBXD

DBUD

DDET)(D

DELBXD

DNATXD

DWHGXD

Whìte

N¿tur¿l

¿luminum

D¿rk bronze

8l¿d

Textured d¿rk

bronze

Textured

blæk

Textured

natural

aluminum

Textured

white

5t

DT

H24

H30

H36

TG

UAB

UA84

5inole fuse
(1i0,277,
347U¡t't

Doublefuse
(20& 240V) 4?

24 overall height

i0" over¿ll height

36" overall height

Groundl¿ult
fefoon outlet

Without¿nchor
bolts

boltsE

4-bolt retroftb¿se
withoutanchor

40K 4000K

ffiqMTM@d@@ll-ßmitffr¡rittoøg[@l¡ñ}üll¡?il|tf{¡Esltfta

MNAB U

Acce¡sorie¡
o{d€Ædtndsh¡pped *pætely.

Anchor bolts for DSXB 
I

NOTES

1 Only available in thE 12C, ASY vereion.

2 Only available in the lóC, SYIV version.

3 Only available with 450 AMBLWversion.
4 Not available with ELCW.

5 MVOLT driver operôtes on ôny l¡ne voltagelrcn 120-277V (50160
Hz).Speclly 120,208,240 or 277 optionj onlv when orderinq
with lusing (S[ DF options), or photocontrol iPE option). -

ó Not available with 347V Not availåble with fusing. Not available
with 450A|VBLW

7 Singleluse (SF) r€quircs 120,277,ot 347 voltage option, Double
fuse (DF) requires 208 or 240 voltôge opt¡on.

I MRAB U not available with UAB4 option.

lL LtTItONtA
LIEÍI7INE.
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350 16 1,194 75 1 0 1 1,283 80 0 1,291 81 1 0

510 22 1,719 78 1 0 1 1,U7 84 0 1,859 85 1 0 1

700 31 2,173 70 1 0 1 2,335 75 0 1 2,349 76 0 1

Asymmetr¡(

(12 t-E0t

Amber450 16 348 1 0

350 20 1,558 78 1 0 0 1,674 84 0 0 1,685 M 0 0

530 28 2,232 80 2 0 1 2,397 86 2 0 1 2,412 86 2 0 1

700 39 2,802 2 0 1 3,009 77 2 0 1 3,028 78 2 0 1

Symmetr¡(

(i6 [rDt

Amber450 20 419 21 0

ffi mnÍ!
@W4tr

@
lrrü¡n

Actual performance may differ as a result of end-user environment and application. Actual wattage may differ by +/- ô% when operating betwËen 12O48OV +i- lO%.

Note: Available with phosphorconverted amber LED's (nomenclature AÌ\4BPC). These LED's produce light with 97+% >530 nm. Output can be
calculated by applying a 0.7 factor to 4000 K lumen values ând photometric files.

Projected LED Lumen Maintenance
Data refqences thê êxtrapolated performance projections forthe platforms noted in a
25'C anb¡€nt, based on 10,000 hours of LED testing (t6ted per IESNA 1M.8048 and
prcleaed per IESNA TM-21-1 1).

To calculate LLf, use the lumen maintenance factor that corresponds to the desked number
of operating hours below For other lumen maintenance vâlue;, contactfactory

Electrical Load

120 208 2n 347

0,158

0.217

0.296

0.161

O.'I'I8

0.146

0.185

0.120

2ß

0.114

0.136

0.'168

0.115

0.109

0.128

0.153

0.110

0.105

0.118

0.139

0.1060

1.00

25,000

0.98

50000

0,97

100 000

0.95

lsofootcandle plots for the DSXB LED 700 40K. Distances are in units of mounting height (3').
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12C

350

530

700

Amber450

16W

22W

31W

16W

20w

28W'l6c

350

530

700

Amber450

39W

20w

0.197

0,282

0.385

0.199

0.137

0.1 t8

0.23',I

0.139

0.128

0.162

0.207

0.130

0.121

0.148

0.185

0.123

0.114

0.135

0.163

0.116
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FEATURES & SPECIFICATIONS

INTENDED USE
The rugged construction and maintenance-free performance ofthe D-Series LED
Bollard is ideal for illuminating building entryways, walking paths and pedestrian
plazas, as well as any other location requiring a low-mounting-height light source.

CONSTRUCTION
One-piece 8-inch-round extruded aluminum shaft with thick side walls for extreme
durability, and die-cast aluminum reflector and top cap. Die-cast aluminum
mounting ring allows for easy leveling even in uneven areas and full 3óO-degree
rotation for precise alignment during installation. Three/2" x11" anchor bolts
with double nuts and washers and 3-5/8" max. bolt clrcie template ensure stability.
Overall heìght is 42" standard.

FINISH
Exterior parts are protected by a zinc-infused super durable TGIC thermoset
powder coat finish that provides superior res¡stance to corrosion and weathering
for maximum retent¡on of gloss and luster A tightly controlled multi-stage process
ensures a minimum 3-mil thickness for a finish that can withstand the elements
without cracking or peeling. Available in both textured and non-textured finishes.

oPTtcs
Two 0% uplight opt¡cal distr¡but¡ons are available: symmetrical and asymmetrical.
lPóó sealed LED light engine provides smoothly graduated illumination without
uplight. Light engines are available in standard 4000 K (>70 CRI) or optional 3000 K
(>80 CRI) or 5000 K (ó7 CRI). Limited-wavelength amber LEDs are also available.

ELECTRICAL
Light engines consist of high-efficacy LEDs mounted to metal-core circuit
boards to maximize heat dissipation and promote long life (L95/100,000 hours
at 700m4 at 25'C). Class 2 electronic drivers are designed for an expeaed life
of 100,000 hours with < 1% failure rate. Electrical components are mounted on
a removable power tray.

LISTINGS
CSA certifed to U.S. and Canadian standards. Light engines are lPó6 rated.
Rated for -40'C minìmum ambient. Cold-weather emergency battery backup
rated for -20'C minimum ambient.

DesignLights Consort¡um@ (DLC) qualified product. Not all versions of this
product may be DLC qualified. Please checkthe DLC Oualified Products List at
ww.designlights.org to confirm which versions are qualified.

WARRANTY
Five-year limited warranty. Complete warranty terms located at
ww.acu itybra nds.com/CustomerResourcesÆerms_a nd_condìtions.aspx.

Noto: Actual performance may differ as a result of end-user environment and
application.
All values are design or typical values, measured under laboratory conditìons
at 25'C.
Specifications subject to change without notice.

lL LlTHONtÂ
LIEíITINE,

One Lithonia Way o Conyers, Georgia 30012 r Phone:800.279.8Q41 c Fax:770.918.1209 o www.lithonia.com
@ 2012-2016 A.uiry Brands L¡9hting, lnc. All rights reserued.
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Waste Management

WM2. 1- Construction Waste

Development and redevelopment projects sholl oddress the disposol of construction woste at

both the construction ond post-construction phases of development or redevelopment. To do

so, a plan sholl be provided to demonstrote how the opplicant proposes to handle solid

wostes, construct¡on ond demolition (C&D) wostes, ond recycloble materials currently

cotegorized by the Mossachusetts Department of Environmental Protection (MassDEP) ss a

woste bon material.

Solid waste generated by Convention Data Services operations is limited to generaloffice waste and

recyclable cardboard, This waste will be stored within a segregated dumpster located within the area

identified in the site plan. Snack and beverage vending machines are the only food services available at

Convention Data Services, generating a negligible amount of solid waste, and recyclingfacilities are

available in the employee breakroom for aluminum, glass, and plastic containers. Solid waste and

recyclable materials are transferred by a contract licensed waste hauler to the Bourne Transfer Station

on an as needed basis. Post-development operation of Convention Data Services is not expected to
result in a significant increase in the solid waste stream. Convention Data Services will continueto
collect and recycle recyclable materials.

WM2.2 C&D Waste Plan

lf C&D woste ¡s to be generoted os a part of the proposed development or redevelopment, a

plan shall be provided that specifies:

1". a listing of C&D wostes thot will be generated during the development or

redevelopment;

2. the method for separoting, storing, tronsporting, ond disposing of gypsum (wall

boord ond sheetrock) from the remoinder of the woste streom; ond

3. the methods that will be used to recycle or dispose of those remoining moteriols Ìn the

C&D woste streom.

Prior to the initiation of redevelopment activities, the site contractor will prepare a construction

mitigation pla n, specifying:

1. the types of materials that will be generated during construction and demolition activities;



2. procedures for segregation, storage, and recycling of recyclable materials generated during

demolition or construction activities; and,

3. the destination and end use of all recycled materials segregated from the construction and

demolition waste stream.

WM2.3 Post-construction Waste

A solid waste and recycling monogement plon sholl be provided that identifies how both

solid wastes and recyclable msteriols will be hondled in the post-construction phase of

the development. ln porticular, the applicont shall provide a plan detailing how wsste

bon materials (porticularly plastic, gloss contoiners, ond cardboord) will be collected,

stored on site, ond recycled.

SoIid waste and recyclables at Convention Data Services will continue to be stored within containers

located in the area identified in the site plan, Solid waste will continue to be transferred to the Bourne

Transfer Station by a waste removalservice on regular intervals. Recyclable materials collected at

Convention Data Services will be transferred to the Bourne Transfer Station on an as needed basis.

Development of Convention Data Services will not include the addition of food services, Vending

machines on site will not result in significant food waste or necessitate food waste composting practices



Landscape Operations and
Mana ement Plans

Lot 7 Technology Park Drive

I. E. LANDERS-CAULEY, P.E

Prepared by: J.E. Landers-Cauley, P.E

8lLl2016



Cc¡xaäexaËs

A. LANDSCAPE MANAGEMENT APPROACH..............

B. LANDSCAPE MANAGEMENTSCHEDULE.................

C. LANDSCAPE MANAGEMENT AREAS

C.1. Grounds maintenance - all outdoor areas Clean-up:

C.2 Pruning - Trees, Shrubs, Vines and Groundcovers......................

Trees..........

Shrubs........

G roundcovers ................

C.3 Fertilizer - Trees, Shrubs, Vines and Groundcovers ....................

C.4 Mulch layer - Trees, Shrubs, Vines and Groundcovers................

D. INTEGRATED PEST (WEED, INSECT and DISEASE) MANAGEMENT....

D.1 Weed Control for Trees, Shrubs, Vines, and Groundcovers .......

D.2 Weed, lnsect, and Disease Control for Planting Areas ...............

D.3 General IPM Steps and Methods.................

D.4 Weed Control Methods - General Guidelines..

E. lrrigation

AllAreas.....

Checks and Repairs

System Repair........

Winterization.................

F. SPECIAL LANDSCAPE AR8A5........

Bio-retention areas.......

3

3

6

6

6

6

-2-



A. TANDSCAPE MANAGEMENT APPROACH

ln addition to meeting the Cape Cod Commission criteria, the landscape plan for this office
development is designed to:

o Provide an enjoyable outdoor environment for patrons and an aesthetic amenity for
residents and passers-by. Lush at-grade plantings to compliment the building with a

variety of attractive and native plant species.
o Protect the health of residents, workers, and customers, as well as the environment, by

minimizing use of pesticides (herbícides, insecticides, fungicides, and rodenticides).
Plant selection emphasizes native plants and hardy cultivars to prevent pests and the
use of harmful chemicals, especially where they may contact people or wash off in
surface water. Pest, weed and disease problems that arise are managed through
"lntegrated Pest Management" (lPM) methods described below.

B. TANDSCAPE MANAGEMENT SCHEDULE

See Sections C through F for definitions and specific practices required by this landscape
management plan.

April:

o Prune any tree branches that interfere with public safety or sight lines. Prune all trees
around the buildings yearly to encourage strong upward growth. Do not top trees.

o Check and remove sediment from fore bay and Bio-swale channel using hand methods
(i.e., a person with a shovel) when cleaning to minimize disturbance to vegetation and
underlying soils.

o Apply granular fertilizer around trees or shrubs in late April. Make application prior to a

moderate rainfall so the rain will wash the fertilizer in. Do not fertilize swale plantings.
o Fertilize all designated landscape areas except for swale. The fertilization of

shrubs/groundcover areas may be eliminated when the plants reach maturity or
completely fill the planting areas, without space between them. Written authorization
from the owner's representative is required before the fertilization may be eliminated
from the required work.

o Flush out irrigation systems as needed, run and check for proper operation of each valve
zone. Test sensors (rain, soil, or weather sensors).

o Clean or replace plugged sprinkler nozzles. Replace plugged drip emitters.
o Replace irrigation controller program back-up batteries.
o By April L5th, weather permitting, all old mulch shall be removed from the base of

shrubs and the root flare of all trees, and fresh mulch shall be applied. The depth of
mulching shall be 2-3 inches, but shall not exceed 3 inches total.

o ln bio-retention areas, only composted shredded hardwood bark mulch shall be used
and shall be applied no deeper than 2-3 inches.

o For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
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May:

June

July:

August

a

a

root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 days when
rainfall does not provide l- inch of water per week.

Turn on irrigation system, run and visually inspect for proper zone coverage. Set ET-

based, weather or soil sensor-based.

For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 days when
rainfall does not provide 1 inch of water per week.

Prune spring and winter-flowering shrubs as needed to maintain proper shape (natural,
touching, not hedged or topiary except where specified by owner).
Add new mulch to planters where the mulch depth has been reduced to less than 2

inches (5 cm) thick. Mulch not required where shrubs or groundcover completely hide
the soil surface from view.
For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 days when
rainfall does not provide 1 inch of water per week.

Add new mulch to planters where the mulch depth has been reduced to less than 2

inches (5 cm)thick. Mulch not required where shrubs or groundcover completely hide
the soil surface from view.
For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 days when
rainfall does not provide f- inch of water per week.

Add new mulch to planters where the mulch depth has been reduced to less than 2

inches (5 cm) thick. Mulch not required where shrubs or groundcover completely hide
the soil surface from view.
For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 when rainfall
does not provide f- inch of water per week.

a

a

a

a

o

a

o
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September:

October:

a Fertilize all designated landscape areas except for swale in September or early October.
The fertilization of shrubs/groundcover areas may be eliminated when the plants reach
maturity or completely fill the planting areas, without space between them. Written
authorization from the owner's representative is required before the fertilization may
be eliminated from the required work. Fertilizer shall not be used in bio-retention areas
unless it is organic and worked into the soil under the mulch.

Soil and plant tissue shall be tested and slow-release fertilizer shall be applied as needed
to maintain healthy growing conditions for shrubs, trees, and grasses.

lnventory all plant materials. lnventory shall include an exact count of all shrubs and
trees, itemized by planter. Replace any dead or missing plants subject to the terms of
these specifications.
Add new mulch to planters where the mulch depth has been reduced to less than 2

inches (5 cm) thick. Mulch not required where shrubs or groundcover completely hide
the soil surface from view.
For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 days when
rainfall does not provide 1 inch of water per week.

a

a

a

a

o Check and remove sediment from fore bay and Bio-swale channel using hand methods
(i.e., a person with a shovel) when cleaning to minimize disturbance to vegetation and
underlying soils.

o Have backflow preventer (on irrigation water supply) tested annually by approved
plumbing technician.

o Turn off and prepare irrigation system for winter. Make sure backflow preventer is well-
insulated or drained prior to first freeze. Blow out pipes using compressed air in areas
where freezing could result in breakage. Drain drip irrigation lines as recommended by
manufacturer. Any winter damage to irrigation system due to insufficient winterization
shall be the responsibility of the contractor to repair.

o Prune any tree branches that interfere with public safety. Prune all parking lot and
street trees yearly as needed to remove dead and crossing branches and to encourage
spreading and upward growth that fits the available space. Do not top trees.

o Prune summer and fall-blooming shrubs as needed to maintain proper shape.
o Add new mulch to planters where the mulch depth has been reduced to less than 2

inches (5 cm)thick. Mulch not required where shrubs or groundcover completely hide
the soil surface from view.

o For any of the plantings shown on the plans which are not within range of the Owner's
automated irrigation system, these plantings shall be hand watered. Specifically, the
root balls of the shrubs and trees shall be deeply irrigated every 5 to 7 days when
rainfall does not provide 1 inch of water per week.
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C. LANDSCAPE MANAGEMENT AREAS

C.1. Grounds maintenance - all outdoor areas Clean-up:

o Remove biodegradable landscape debris to a yard waste recycling facility, leaves,

branches, annuals, dead plant material, potting soil, etc. No biodegradable material
should be disposed of in garbage to land fill sites.

o All trash and st¡cks are to be picked up from designated planting areas prior to mowing
o A biweekly general clean-up program will be performed. The clean-up program shall

include a policing of all maintained areas for the removal of trash (paper, cans, bottles,
etc.) and landscape waste such as fallen sticks and limbs.

o All trash and landscape debris shall be removed and disposed of offsite.
o Mulch is to be maintained clear of building foundations and paved areas, and off utility

covers.
o Debris shall not be carried into pat¡os, entryways or doorways.
o Debris deposited by typical weather occurrences will be cleaned up.
. Sweep patios and sidewalks at least biweekly.

Fall leaf removal - September through October
o On as needed basis remove leaves from Bio-swale to prevent heavy build-up and

damage to Bio-swale by smothering. A single layer of leaves may be mulch-mowed into
the Bio-swale. Thicker accumulations should be removed.

o Leaves may be raked or shredded by mower and blown into shrub beds for mulch as

directed by Owner's Agent, or accumulated leaves will be raked and/or blown from
designated planting areas, high maintenance bed areas and collected and removed from
property and disposed of offsite.

C.2 Pruning - Trees, Shrubs, Vines and Groundcovers

Trees
o Trees shall be maintained in a healthç vigorous growing condition, free from disease

and large concentrations of pests.
o Prune trees only to remove dead, diseased, broken, dangerous, or crossing branches,

and as required below.
o Prune in accordance with generally accepted standards for proper pruning. Use of a

certified arborist, particularly with significant trees, is recommended.
o Discard all tree trimmings offsite using a legal method.
o Any tree found to be dead or missing shall be replaced with plant mater¡al of identical

species at the landscape maintenance contractor's expense, unless the loss was due to
excluded damage. Replacement trees shall be approved for size and appearance by the
owner's authorized representative prior to planting.

o Remove tree stakes from trees after one growing season. Check tree ties to adjust and
loosen as needed after the first growing season. Remove stakes from site and dispose
of by a legal method. Recycle used stakes if possible.
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a

a

Once a year, prune all trees to encourage a high-branching structure. Remove all non-
structural branches between the ground and a point half the tree's total height (for tall
trees don't remove branches higher than 20' (6 m) above the ground). Exception to the
above: trees planted for screening purposes, such as those at rear perimeters of many
sites shall not be pruned except as needed to remove dead, diseased, broken,
dangerous or crossing branches.

All sucker growth from trunk and base of trees shall be removed monthly or as required
up to twelve (12') from the ground to maintain a clean appearance.

The cutting blades on pruning shears, clippers, blades, saws, etc. shall be sterilized after
pruning each tree to minimize the possibility of spreading disease. When pruning trees
known or suspected to be diseased, cutting blades shall be sterilized (with 10% bleach
solution or other approved) after each cut.
A vertical clearance of 1I4 inches is required above all parking spaces. A vertical
clearance of 80 inches is required above all walkways. Trim trees to remove all limbs
within these areas.

Shrubs shall be kept in a healthy, vigorous condition, free from disease and large
concentrations of pests.

Shrubs shall be pruned only as needed to remove branches that are dead, broken,
extending beyond the face of curbs or sidewalks, or are climbing building walls (not
applicable to specified vines). Formal hedges and topiary shall be regularly pruned to
maintain a uniform height and width. Except as noted previously, allow the shrubs to
grow in their natural form to their mature sizes.

Shrubs uniformly planted around the perimeter of tree pits shall be pruned so as to
encourage a continuous planting where individual plants are not identifiable. Prune to
encourage a dense, continuous planting, with natural shape and branches reaching full
to the ground.

All other shrubs shall be pruned only as required for safety, visibility, and plant health,
and allowed to develop into the natural shapes expected of the plant variety. Do not
shear shrubs into topiary (shapes) unless specifically instructed.
Allow shrubs two (2) months to rejuvenate following a hard frost prior to pruning or
replacing.

Any shrub found to be dead or missing shall be replaced with plant material of identical
species at the landscape maintenance contractor's expense, unless the loss was due to
excluded damage.

When pruning shrubs known or suspected to be diseased, the cutting blades shall be
sterilized after each cut.

Shrutrs

a

o

a

a

a

o

a

Groundcovers
o Groundcover shall be maintained in a healthy, vigorous growing condition.
o Any groundcover found to be dead or missing shall be replaced with plant mater¡al of

identical species at the landscape maintenance contractor's expense, unless the loss
was due to excluded damage.

. Keep groundcover trimmed to edge of sidewalks, curbs, and paved areas on a monthly
basis. Do not create vertical edges when pruning groundcover. Cut the edges at an
angle /-\ for a more natural appearance and healthier plants. Prune so groundcover
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just overlaps adjoining paving; an open mulch strip here allows weeds to take hold and
trash to accumulate.
lf regular foot traffic through a planter is preventing the groundcover from reaching full
coverage of the soil, contact the owner's authorized representative to discuss options
for redirecting the foot traffic. Consider installing pavers, stepping stones, a concrete
walk, a gravel path, and/or barriers to redirect pedestrians.

C.3 Fertilizer - Trees, Shrubs, Vines and Groundcovers
r Do not fertilize plantings in the swale (rain garden).
¡ Fertilizers shall be either organically derived or slow-release synthetic products, to

minimize water pollution and feed plants over a longer period of time.
o Granular slow release or organic fertilizer shall be 5-5-5 formulation or similar, applied

per label rate for plant type. Water immediately after applying to move the fertilizer
into the soil and wash the fertilizer off of plant surfaces.

o When applying granular fertilizers to drip-irrigated areas, the fertilizer must be washed
in by hand or rainfall before turning on the drip system. Running the drip system
immediately after application will push the fertilizer away from the emitters, resulting in
a high concentration of fertilizer at the edge of the wetted zone. This highly-
concentrated fertilizer can kill or damage plants. lt is recommended that granular
fertilizers be applied to drip-irrigated areas only in early spring, just prior to a moderate
rainfall.

C.4 Mulch layer - Trees, Shrubs, Vines and Groundcovers
Maintaining a deep layer of mulch greatly reduces the labor and materials needed to control
weeds, reduces water use, and helps the plants stay healthy.

o Add additional mulch regularly to maintain a layer no less than 2 inches (5 cm) deep at
all times in shrub planters, tree wells, and beds where plants have not yet closed in over
soil surface. Decomposition of organic mulch is considered normal wear and tear, and
replacement of decomposed mulch is required seasonally. Mulch is not required in
areas where plant foliage completely covers the soil surface, such that the soil is not
visible through the foliage. Any mulch found outside planter areas shall be returned to
the planter on a biweekly basis.

¡ Mulch shall be uniform in color and appearance, and free of sticks or trash. Mulch may
be compost, shredded fall leaves (with Owner's permission), or chipped or shredded
wood, such as arborist chips, hog fuel, or play chips. Bark is less preferable, because it
does not feed the soil as readily, may seal the surface preventing water entry, and may
inhibit some plants'growth. When replacing existing mulch, use a mulch product that is
similar in appearance to that already at the site.

D. INTEGRATED PEST (WEED, INSECT and DISEASE) MANAGEMENT

Definition: "lntegrated Pest Management, or lPM, is an approach to pest control [weeds, insects and
diseasesl that uses regular monitoring to determine if and when treatments are needed, and employs
physical, mechanical, cultural and biological tactics to keep pest numbers low enough to prevent
intolerable damage or annoyance. Least-toxic chemical controls are used as a last resort."
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D.1 Weed Control for Trees, Shrubs, Vines, and Groundcovers
o Weeds in planted areas, sidewalks, curbs, gutters, or pavement shall be removed or

killed weekly as the weeds emerge. Weeds shall be removed (not just killed) if they are
larger than 2 inches (5 cm) in height or diameter. Dispose of weeks off-site. The cost of
all weed control work shall be included in the contract price for landscape maintenance.
Regular maintenance of the mulch layer will help minimize weeds in shrub and
groundcover areas.

o Contractor is strongly encouraged to use lntegrated Pest Management techniques for
controlling weeds. Techniques include mulching, pulling, allowing plantings to grow
densely and shade ground, heat and hot water controls. lf herbicides must be used,
choose the least toxic available and spot apply on weeds. Pre-emergent herbicides are
not allowed - maintaining a thick mulch layer combined with mechanical weeding as is

effect.

D.2 Weed, Insect, and Disease Control for Planting Areas
o Weed invasion can be effectively prevented or reversed by growing dense lawn, through

the above recommended practices. Tolerate some broad-leaved plants in planting
areas. ldentify problem (invasive) weeds and target only those species.

o Control weeds in planting areas by removal where practical (long-handled weed-pullers
do this quickly), and remove them regularly before they go to seed. lf weeds have over-
run an area, spot-application of the least toxic herbicide is permitted.

o No broadcast herbicide or "weed and feed" products may be applied.
o Moderately fertilized planting areas on well drained organic-rich soils rarely has serious

disease problems. Correcting poor soil conditions or cultural practices (like over-
watering or over fertilization) will prevent diseases.

D.3 General IPM Steps and Methods
IPM Steps include:

1.. Prevention first: plantvigorous, pest-resistant, site-adapted varieties. Plan cultural
practices to minimize pests (watering, mulching, pruning, etc.).

2. ldentify/know the pest (weed, etc.) life-cycle.
3. Set action thresholds - tolerate some damage.
4. Monitor regularly (keep records of monitoring).
5. When pests exceed threshold, use control method with the least non-target impact. (Try

cultural, physical, or biological methods first. As a last resort, use spot applications of least
toxic chemical). Only treat when the pest is most vulnerable and its natural enemies are in
their least susceptible life stage.

6. Keep records of control methods and results, evaluate, and adapt cultural practices.

7. Replace problem plants/designs with more pest, disease and weed-resistant varieties,

D.4 Weed Control Methods - General Guidelines
o Crowd out weeds with dense healthy plantings, ground covers and shade canopies
o Accept a few weeds - target the problem ones.
o Mulch beds in fall, winter, or early spring.
o Control weeds before they go to seed.
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o Hoe, pull, mow, or till (mulch makes hoeing easier).
o Use barriers: newspaper or cardboard covered with mulch, root barriers for spreading

plants. Landscape fabric can create problems as weeds grow through it - paper or
cardboard is better.

o Don't over-fertilize - it promotes weeds and pests.
. Spot apply the least-toxic chemical (e.9., soap and vinegar based weed killers, or cut-

and-paint stems with systemic herbicides)to minimize non-weed impacts.
o lf a pesticide must be used, post signs for at least 24 hours stating: area affected;

date/time applied; specific pesticide used; re-entry cautions (from label); and phone
number to call with questions. Always follow label for application and protection.
Professional appliers (including users of "weed & feed," or even low-risk herbicides like
vinegar) must be licensed by State law.

E, Irrigation

All Areas
o Monitor the moisture levels around all ornamental plants including, but not limited to

trees, shrubs, perennials, groundcovers and annuals. Report problems (including brown
spots or saturated areas) to on-site management during normal maintenance visits.

o Fix irrigation system leaks and broken or misdirected heads as needed on every site
visit.

¡ Hand watering of any ornamental plants not under irrigation is not assumed. Spring
start-up.

. Open the main valve(s), inspect and adjust all sprinkler heads, re-program and check
batter backup in controller, and troubleshoot the entire system.

o Test sensors (rain, soil, moisture, weather) and zone coverage while running.
o Set ET-based, seasonal, or weather-based manual or automatic programs. Post

spring/summ er/fall schedules (runtimes x days / zonel and train staff as needed to
monitor through season.

Checks and Repairs
o Once per month inspect entire irrigation system. lrrigation inspections shall include the

following:
o Activation of each zone to inspect for valve function, lateral breaks, damaged
heads, coverage or anything else that would indicate any malfunction of the irrigation
system.
o Adjust irrigation heads for proper coverage.
o Adjust automatic controller to establish frequency and length of watering
periods for seasonal requirements and water restrictions.
o Runoff of water from irrigation systems into or onto streets, sidewalks, stairs, or
gutters is not permitted. lmmediately shut down the irrigation system and make
adjustments, repairs, or replacements as soon as possible to correct the source of the
runoff.

o Do not over-water plantings. Use multiple start times and short run times to prevent
runoff. Drip systems should be left on for sufficient time to allow for saturation of the
root zone. Shorter runs with drip irrigation do not provide sufficient water penetration
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for health root development. Avoid multiple start times with drip systems if possible.

Do not allow run-off from any irrigation.
Rain sensors/weather sensor/soil moisture sensors: lnstall rain shut-off devices where
possible. lf no rain shut-off device, building manager shuts off irrigation at first sign of
rain.

Maintain the irrigation system, including cleaning of filter screens yearly or more often
as needed, and flushing pipes.

Drip irrigation systems need periodic flushing to remove sediment. Systems shall be

flushed at least once a year. Open ends of drip lines and run for at least 15 minutes at
full flow to flush. lt may be necessary to install flush outlets in order to flush the drip
system.

System Repair
o Regardless of the cause of damage, take immediate action to prevent further damage by

shutting off the damaged part of the irrigation system and commencing with hand
watering as needed. The following items are considered to be minor repairs: damaged
or clogged sprinkler nozzles, adjustment of sprinkler patterns or arcs, adjustment of
sprinkler position (reorient; raise, lower, or straighten sprinkler head), replacement of
clogged, broken, or missing barbed-style drip emitters, replacement or repositioning of
drip distribution tubing smaller than L/2 inch or 15 mm diameter. Any replacement of
irrigation system components shall be made with materials of the same manufacturer
and model as the original equipment.

o All repairs to the system shall be identical to the original installation, unless approved
otherwise in advance by the owner's authorized representative. lf a change to the
installation will result in lower future maintenance costs, less frequent breakage, or an

increase in public safety, request authorization to make the change from the owner's
a uthorized representative.

o For safety, do not install sprinklers on risers above the ground level, even if the risers
are flexible. Always use spring-operated, pop-up style, sprinkler heads. Sprinkler heads
are available with pop-up heights up to 12 inches (30 cm) above ground level. lf the
existing sprinklers are mounted on above-ground risers, the replacements shall be pop-
up type sprinklers. No exceptions.

o Annually submit recommendations for changes to system that would improve water
efficiency while meeting the plants' needs.

Winterization
Completely drain the sprinkler system (blowout) to prevent freeze damage to
underground pipes and sprinkler heads. Close all valves and shut down the controller(s)
for the winter.

F. SPECIAT LANDSCAPE AREAS

Bio-retention areas
o Swales and rain gardens, designed to capture and hold roof runoff, will not maintain

optimal drainage rates if soils become compacted. Minimize foot traffic in this area,
although occasional walking for maintenance is fine.

a

a

a

a
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. ln addition to preventing weeds, regular applications of mulch will maximize the swale's
ability to capture and break down contaminants. ln order to prevent runoff of excess
nutrients, rain garden plantings should not be fertilized. Plant selection, a rich soil mix
at time of installation, and regular mulching should provide sufficient nutrients to
plantings in these areas.

o Mulch mow all Bio-swale areas on an as needed basis to maintain proper grass height.
(Use mulching mower that chops clippings finely and blows mulch down into turf to
decompose and feed soil). Set the mower blades no lower than 3 to 4 inches above the
ground. Do not mow beneath the depth of the design flow during the storm associated
with the water quality event. Remove accumulated trash and debris prior to mowing.

o Mowing schedule: Mow as needed during active growth periods (April-October). Keep

mower blades sharp.
o Clippings should always be left in Bio-swale areas ("mulch-mowing" or "grass cycling"),

except if this will create a large surface buildup, for instance if saturated soft soils have
prevented mowing for several weeks in spring and the grass is very tall. Grass cycling
returns about 2 lb. nitrogen per 1-000 sq. ft. per year, and improves resistance to
drought damage and weed invasion.

o Modern "mulching" mowers are preferred because they chop clippings finely and blow
the resulting mulch down to ground level, leaving a clean surface which is preferable,
especially around building entrances where track-in can be a problem. Effective
mulching requires about 20% more engine power, and it may be necessary to slow
down in heavy areas or wet weather to get the best mulching results. For these
reasons, equipment that converts easily from mulching to side-throw (leaving clippings
on surface) is the most adaptable to varying conditions and mowing schedules.

o Mowing height: 3 to 4 inches high.
¡ Mowing frequency: to cause the least stress on the grass plant, mow often enough to

remove only one-third of the blade length (e.g., when the grass is 3" high mow it town
to 2"). Also, mow un-irrigated summer-dormant turf regularly enough to remove weed
seed heads before they mature. Start mowing in late winter as soon as grass begins to
grow. ln Bio-swale areas these rules will result in moving every 5-7 days through the
height of the spring growth spurt, tapering to weekly on irrigated summer lawn or l-0
days to 2 weeks on dormant lawn, weekly through the fall growth spurt, and once a

month during winter.
o ln addition to spring or fall Bio-swale renovations should include over seeding of thin or

weed infested areas, or entire areas subject to heavy wear. This is a key weed control
practice.

o Select certified seed appropriate for the site (perennial rye for sport lawn, rye and

fescue blends for general lawn: contact the Cooperative Extension Service for site-
adapted varieties, or buy from a reputable local supplier).

o Take soil plugs annually to verify that the compost is being incorporated into the soil
profile below the aeration depth by earthworms and other soil biota, rather than
accumulating on the surface where it could limit water infiltration. (This is a possible
problem in cases of low soil biota due to overuse of fertilizers or pesticides, poor
drainage, or conditions of acidic or compacted soils. Correct these problems to improve
com post incorporation.)
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À}¡D BE ¡¡OUNTED ON A SIIDING RÀ[, 3Y5rc¡.

AT ¡ì)UNDAT]ON El,Eg. O8.S

M- DIAI ACCE}S POFÌ

s" Dt& 
^ccN 

mm 90' DUr ÂCCEfr' PoAr

94-OO
8t.20

CI¡ECK VILE
2' Sm40 PVC

10 BE SET ON 6. OP CR1':'HÐ SIOND
Pt^cÐ oH ¡, col¡P clîD l¡vDL B¡38
ZABEL FILTÊR l(UgT BE CLEâXED OR

REPIACED A I¡INIì¡ÎJI¡ OF ONCE PER YEâR

ANOIíC /EQUALIZATION TAIIK
N.T'S'

THE SPE{IrICÀTTONS, INSTAil.AflON
ÄND I{AII{TEI¡ANCB OF THE SEÍERTGE

SYSTEI¡ COI¡PONENII¡ PROVIDED BY
TIIO ¡¡INTJÍ'ACIURER SflAfT DE

ENqINBERED ÀND ÍÁRRÀ¡N¡ED BY
THE I¡ANUtr'ASTUNER

c,¡l^tot¡s /
TO BE SEI O}T 8. OF CRT'IIIIED slbNE

r' o¡'¡JQUTD)

PLACÐ ON A COUPACTED Iffi BÆË
I]f'E DWLEX .?5 EP GOI]I.DS PT]IIPSÌ OB APPRO?EI' NUII'AIEI,IT

PUMP CHAMBER DETAILS
EIOCITRE

DETÄII,ÍI BY

SEI'TLINE
N.1.S.

SEPTIC SYSTEM
SPECIFICATIONS TABLtr

(STOPED AT 2z MIN. To PREVENT Pol.lDING oYER SYSTEM) 7
GENERAL I,EÀCHINC AREA (SEil

I,ENGTH:
LÀYOUT)

SO.O FEÉT
4O.O FEET
8 INCHES(MIN.)
3,200.0 sF

BOTH GEOTE)flILE F'ILTER FÁBRIC PER 31O CMR 15.?47
I9IDTH:
STONE
DESIGN

T}ITCKNESS:
AREA

A MrN. 2" OF r/8 - 1/2 DorrBLE IÍASHED 2.5' 2.5' NTE E¡{ACT DE8AT¿:J OF NIE .NOCTEÁTI"

SYSTEY S}ÍAII DE PMUIDED DY OîITERS

GENERAL PUMP CHAUBER: (A,OOO)
CHAMBER SIZE: 4,000
GAII.ONS PER DOSE TOTAL 66?.5

9e.00
cÂL
GAL

24 HOUR STORAGE CAPACITY:Z,Z5O GÄL
PUMP slzB (GENERAL): 2 @ ,75 HP

2" INTO 1

TEE

PRESSURE DOSE SPECIFICÀTIONS:
2"

PERFORATION SIZE:
PERFORATION SPÂCING:
PERF1)RAI'IoNS PER LATERAIT

LATERAL I,ENGTH:
I,ATERAL SPACING:
Í,ÀTERAL DIAME'TER:

MANIFOLD I,ENGTH:
MANIFOI,D DIAMETER:

FORCE MAIN LENGTH:

5/32 rNclr,
5 FEET
15 HOT,ES

7T.O FEET
5 I''EET
1-112 INCH ø,

35 FEET
E INCHES

6' TfEET

FORCE
ro.rl t';

DETAIL OF SYSTEM
MAIN LA

80.0'

BOITOM Of TESÎ I¡OT,E EI,EY. 86.2 TEST PIT DATA

END VIEII
INSPDCTOR T. C^UAJNO

DAm FED. tf, 20rô

PERT'ORMED B*J.E. CAIJI.ET P.E.

LEACH F'IELD PROFILE
N.T.S. N.T.S.

LEÄ,CH FIELD LENGTH

mf¡TPfrr:1
EI^ ToP = 96.6
oBs. tt2O [L = NoNE

PERC RÂ1E =< 2 l¡PI

rEsTPlTr:2
EL îOP = 08.2
OBS. HzO PL - NoHE

PERC RÂTE =< z ìfiPl

TESIPIT';3
EL mP = 96.6
oBs. H2O f,L = NôNE

PERc RllE =< 2 XPI

THITPITt:4
EL II)P = 07.?
OBS. 1I2O EL - IIONE

PEnc RAtB =< 2 ¡rPI

6.0' CEIIîER To CENTXR OF
6/3?' Hot,¡fl/16 HOr.Es Pm LrfERÀL

lt ll¡D 6 o'CITCK
At¡D 7 o'ct¡cK Posmotß

H
âF
â
F
tro
H
'a
o

N.T.S. /CAP NUT
FINISHED GRADE ..,/ TO GRADE

4

EOfTI GtsOTEKTT,B ÍILIER TABruC PER 3IO CXR T6,24? ÀND STONß 2 O 45" BENDS3
Þ
E
z:l
Eg
d

96.38
OR

2" FORCE MAIN -t/2" scH 40 PVC PRESSURE DISTRIBUT]ON LATBRAIS
8" UrN.

2" MrN. 1/8" TO
DOUBLE WASHEDs/4' - \,]UNT HOLEi

6' 0.c,
(TTms v SAND)

IORCE I¡ÀTN

s6. 1-r/2"
3/4" TO 1 1/2"

10.1'

AI¿ ENDS TO BE CAPPED
SHO'IÍN IN DETAIL VEN? PIPE l_ DOUBI.E IYÂSHED STONE f.''..' ;'.'.

IPRESSURE TTTTED TEE

iT'T":i:'/:"_
4
m oRaHco cAR8oN BOTIì}Tf ELEV 8B.Z 120-FILTM OR ÂPPROVED
EEIJIVÀ¡,IITT-

GENERAL NOTES TEM N PRT¡úARY

L NO HA VY EQI,¡PI¡ENI OVÉR s$tTEl¿ 1. Á¡l oloctrtcal po¡Elt¡ @d coD€cll.oú ûñ to bo obtâltid ù¿l eadù
by a llcoEcd åleo¡¡tuh2. DtAIR¡BUfloN BôX TO BE PRECAaT RE¡HFOnCED Co¡tCRElÃ IJNIIS, Yml AN Il-20 C:\P.{ClTl-.

S. ltJ, SYSIÊ¡ COI¡PONENTII S¡lÁttr. EE I}lIil¡lII,ED IN ÂCCOIIDÀ)¡CE To RAVISED TIILD V oF U¡$ itl'lm
ENVIRONI¡ENî¡J, COI}E I¡INIT¡Uì¡ RH¡UIRETdENTS FOR THII SUESIJRFACE DISPOSÄ', OF 3ÀYTTÀ\Y SET7ÀGE.

,{. ÁìfY cH¡NcHt m nüs PIJIN t¡UsI BE APPnovED BY 1t¡8 BoÀRD oF HEAITH AIID l¡18 INGI}IXER
5. AT THE COI¡PI^EfiO}I OF CONSTRUCITON, PRIOR ro I}ÀCKFILI¡NC. TIIE BOÀRD OF T]XÀLIII ,L\D

ENGTNSER SIIAII BE NOüP¡ED TþR INSPECTÍON ÂND I.OCAT]ON FOR Ag BI'IILT PLÀN PIìÍI'ÀR"ÀJ]O¡I.

s. PtltH ÀLL SErER ¡,INES r/4' PER rþOf T NLESS lìilDIC.â',IED oTHERYI¡'E.

?. INI¡TTII,ER TO IOCAIE ÀI,L UÎIIJÎTß¡' PRIOR TO COI*'TRUCI'ION.
A, N¡STÂITEN TO PROVIDE À1 I¡ÂS1 ONE OBSERVANOX PO¡Û.
9. INSÎÁIúER m CONTACT l1IEt FIR¡¡ T0 CONFTRX SOII, CONÐIÍIONS DUfiNG S\tsTDM fNsT¡lt'LÁ1]Cìl
10. ÁIl, sEPflC SÌSTEI¡ COyPOXENIE TO BE CoNrÍR|¡ED BY SURVEY. Iì¡CL1DING AUT ìIO1 Ll¡¿il:Ð f0'

THE BOfIOT¡ OF r.E^CllD{G AnE¡r SYSTEId COXPONE}IÎ l¡C^llONn 
^}lD 

PIPE INVBIß
11. T¡I P¡PING STTAI¿ BE PROYTDED TTITI'I1IRU9T Bl¡CKING OR FIRXLY SDCURÊD TO PRE'¡JilT

TATER HÐ¡YER

CAP ACITY REOUIRED
30,0o0
30,000

g.Í. PRot'EÌgroNÂL oFI'ICE:
* 1,000 x 76 = 2,25O CPD SEPNC SYSTEM DETAìL SHEIT

a4e4çI1T_BEA"UDEq
SYSÍEI¡ SPE (PIììUÀRY)j 40¡80 - 3,200 3.]l

3,200 \ .74 = 2,36ð.0 GPD

SYSTTiU SUE IRESERVE): 40¡80 - 3.10ù S 9
9.200 z .'14 - 2,38Ð.0 CPD

I I
o-

æÞÞ¡
cDsl
ot

I¡T 7 TTCTINOTD{IY PÂRK DRIVE

BOTMNE ¡¡A
4.
6.

o.

t.

0'

13"

40@ cAaDN
FINAL DECEANCE

PUYP CEA]TBEN

86.?0

\t*
IfAS}IED sToNE (s")

€s6æ

ècA
3/4" - 1-t/2" DouBr,E

2-, PERFTN¡TNO VEM

ct
I¡ÊD.-FINE SAfiÐ

loYR û/4

c2
GRAVEL

c3
¡¡EDIU}¡

lOYR
g.AND

7/3

cl
I¡ED-FINE SAND

B/4

c2
r¡mnD¡ sÁìID

lo',{R 7/A

a/4

ct
UEfFnl{E s]ì]tD

cz
uxÐtul¡

lOYR
S.AND
7/s

ø/1

cl
IfLD_FINE gAND

c2
ilEDNru SI}TD

ßYR 7/a

& th6

PTPE/
POm

RE]ENYE

oBs.
PIPE/
PORl
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TO" RCP ÂT 2Z SI¡PE

l0l 1

DATAIL SHEET
æ-1ì@ ÞÊ

cDs
ot

ÎECHNOIOCY PÁRK DRIYE

BOURNE- I¡A

NOTES;

PnION 1O r}W CON',RUCflON. SILT FENCE ÀI¡D IIAYBÄTES SHÀIL BE PROPE¡ILY
INST.AIJ.ED AT âIT DO.lfN GRADIENT I¡CANONI¡.

¡I,L UT¡IJÍIES SHAIT EE INSTAIJ,ED ¡ND ROÀ.DVÂY CONSÎRUCTÐ IN ACCORDÀNCD
ÚnI THE RMUINE¡¡E}TN' OF TIIE TO'N OF AOUNNE AITD TIID !ÁT'S. DEPT.
OF PUBUC ÜdnJß STANDAND SPECIFICÀTIONs, UNI.ESS APPROVED OTI.IERTISE.

INSI^II^ED TAIER I¡ilMI SHITT BE DESIçNED IN ¡TCÙORDÂìICE ]TIT}I ÀLL CT'RRENT
rofN or BoURNE D8PL OF PUBUC rcnKS(DPE) SPSCIFICAflONS ÀND INSTÀIJJD
U}JDER TIÍE SUPERV¡SION Of TIIE DPX..

TIIRI'sT BLOCK RË¡TRÀINI'Í¡ .ARE REQI'IRED }þR T}IRUSî CONTROL ÀT BDNDS,
ÎEE, ÂND ruDUcEnS ON tïE rATEn HllN. rr}{D 3IlÅl,L BE L\si4¡l¡p lN
ÀCCO'RDÀNCE TTI1I TIIE SPDCIF]CAîIONS OF THE ßOURNE DsPÀ¡ruDNÎ OF
i;TJBÛc TDRic, UNI,E S OTHEN TET.¡{ODS ARE APPNOVDD (DY TED DPÐ.

HEAVY DUTY HEAVY DI.IIY
IRON Â{ LE¡ST ONE COIIRSE O¡'

BR¡CK SHAI¿ BE U9ED TÐR
GRIDE ÀDJI',:¡T¡¡ÐT'¡TI

FRÀI¡E TO BE SST IN A
ifl,l.L BED OF ¡¡ORÍAN

ÂT I^EÂ¡}T OND SOIIRSE OF
BRICI( SHÀL¿ BI US¡JD FOR

CR,ADE ÀDJUSÎYENITI
FRÀrdEg TO BE SDf IN A

T'UII BED OF ¡¡ORÎAR
f¡FERID
SECT¡ON

la"-2+'
fTPERED
sEclloN

TIN. PNßCÀST

)¡¡N.
(PRECáS1)
(BLocÐ

10 I^EÀCH¡NC -* 6'8.(STÀ¡IDARD DEPTH) A¡T BACKFII,L
FREE OP

SHAIT
smllD
6'rN

SÌÀI,E

IAIIEN,
ODIER
I¡ATERIAI

6' (PRECÁ.SÐ
(3ÉC1f0N^L PI.AIE¡)

5" PRDCÂST I¡ÀNHOIE SH4f¡ DE PLÁCEI} ON
I'I¡DEITUNBED. INORëAN¡C SOff'.
IF I.EIX¡E OR ROCI(8 E¡CSN THE
r.ÀNüOI.E SHAI¡ EE PLÀCED ON

rN 8' lÅYm OF Co¡¡PÀC1EI)
SAND OR GRÂVAL

DRA.I}.IAGE AREAS
ÂNEA 1: ?,Ð?6 S.I¡. (PÁVE¡æNT)

FRECAST CONCRETE
OR CONCRETE BLOCK

PRECAST
CONCRETE

.AREÁ 2 .e 13,2?6 S.F.
ARDA P B; ¡3,480 S n
Á.REA 2 C: 11,220 S,F,
mrÀr g?,08¿ s.F. (PÀvEraENT)

9.t20 s.F. lsÍÀf.Es,/ciÀaDE!¡s)
s,2,+7 3.F. IPERVIOUS PAVEXENI)

MAN HOLE
(H-20)

CATCH BÄSIN
(H-20)

@ma Ântrlr *
14.286 S.P. íP^VûENÎ)' il6 S.F. IGÀRDEN) 

'

3d AnEA .4: 6.830 Lr. (PAVET¡ENT)

ÂRE-A 6: 27,210 s.F. (BUÛ¡¡NG)a' 8'-.

4'Bm.
rl¡D SEED

3 t/z' TlucK

2.6' 6. CO¡¡PACTED
GRÀVEL BTSE

ó' FII¡d gÄBtE um.¡T1¡3 Tf¡ NÉCEsSÁRY
vERflCÁL COùCR.SrE

CURB .A¡T FII,L SHÀIT COYPLY IIlIl
t¡tsst IllcHfÀY Dnpt sur¡o¡n¡s

d ¡
CET¡ENT CONCRETÉ
clJtss 'cr. 2600 P.g.l

TYPICAL ROAD CROSS
N.T.$

SECT'ION NRE HYDRANT VERTIC.AL CURE DETAIL
¡N T'TONT OF BUII,DING

x.1.s.

I¡UEI,I,ER I¡ODEL 4423, OPEN RIC'{T
NÂfIONAL STANDiRD IÎTII 8. BOOT

EIT. C!NC. BTHDER COI'NSE

v¡J.va Box covEa
ST¡¡¡PED "'ATEnf

vÀLvE BOX
CTST IRON

Z PIECE
8LIDE TYPE

6 1/4 DIÂ]4AIER

Brl- CONC. mP COURÍ¡B I¡INI¡¡lD¡ 2'
E-
FLÂXGEm

TTPICTL CIPÞ COD BER¡¡
AT BASIN INI,ET DEÎAIL

¡IINIIruì{ DEPß 6'
CORFORÂTION SMP

t¡ltBlr.ER TYP8 16013
YTN.
lIÁXa

POLYETÍÍY!,ENI PIPE

CATT VÂLVE
SEßVICE SA¡DI.E TO BE APPROVED BY THS

UnLmH¡ Dlv¡SIoN fÞR P.V.C. AND llc. ONL:L
D.LC.L 10 BE DIRECT T.ÀP.À rilrDR.tNr ro BE sEr oN À rLÀT s'Þ¡rÊ ffitô-3ä3;3"

B ÎHRI'SÎ DI¡ct(S TÛ EE SEl IN IJ}IDT¡IURBED qg# 
""?åPsorl À1 THß H.frlRAtff Al¡D TI{E INCHOR 1EE ïñiÁ ãnï-

C. PIJiCE I/2 CI,BIC YÁRD OF 3/,I" S1þNE AROUND
}IYDRÆÍI DRÀtr{ 1Û A1 LEÁST 6' ¡BOVE THE
DUIN HOLA:'.

NOTSS:

À BACI(FIIL SH.AIJ BE NÂnVE |¡ATERI¡|L CoUP¡ICÍæD m À
DENSNY OP NOT I,8SS N.lÀil OOZ RELAffYE COUP¿SIION.

A. SPECIIL ATTENIION ¡¡UST BE OIVB{ TO BACKHI,L ÀROUNO

'ATER 
I{¡IN ÀND UNDEA SERYICE PIPI

TYPICAL IÍATER SERVICE INST.AIJ,ATION
H.T.S.

FIAST FINOR
Er¡v 00.6

Ä.RE.A 6
27.2t0 9-F.

PROPOSED
BUN¡ING

C.APE COD BERIG'cRorN-6'/Fr.
lo¡$t

!'TRE HYDRÂNT
N.LS.

1EC



DETAIL SHEET
æ¡ÐM

cæ

LOT ? 1ECHNOTOGY PTRK DRIVE

EOURÑE IA
J. .8,

Barln
ø2

c

9PORff¡
COUÊT

PBOPO.gED
BI¡II¡ING

FIM}Î FIOOR
Et.sv. 09.6

0'
a'

dlâ

sìpÊô

Djl*lâcE Fn! -,

oroþ

3'r 10

õ

NOTES:
rll, PIPIN0 mR ROOF DRTIN^GE SIIA¡,L Be 0" SHEDULE 40 PVc 

^T 
A CIoPE of' 0'ol 01ì sntrd\TER

rII SPIJIST¡ PADS Â}ID STOIIE 9VÁI.8S SHÀLL BO 3-_8. NAÎIVE CRUS¡'¡DD STOìI'J B. OEi'P BY
38. YIDE. sEE PI.ÀN VIEÍ ¡þR I.EI¡OIH OIT EACH SIAIIS OR PÀ.D.

Bætn

llnl¡ugs
BaBl¡ À

DRAINAGE DETAILS:
BÀSIN 1 RII¡ EITV. 87,23

OUTT,ET EI.EV. 04.76slm f,l¡v. 00.26

BÂslN 2 covEn Elgv.r gÊT DI IIBLD
tNLEr ELAV. 94,óg

ouÌLDl ELEV. 9,+,26
suuP EI,EV, 89.70

2 otrrlEÍ IEtEv. 03.67

B.ÂIIIN 3 Rll¡ ElsV. 96.?0
oUTLEI [LEV, 02.63stm ELEV. a&70

BISIN 4RI¡¡ ELEV. 96.18
INl,Er Et-Rv. et.26

ôûfl-Ér flEY. 0r.00
SUì¡P EI.EV. O?.OO

B.ASIN õ ruI ELEV. 06.?0
oungr ELEy. 02.63
suvP El,Ev. 88.70

PAVED PÂFISNG ¡REA
ãt-sñFE' 3/r PAVTD P.ARK¡NG ÀRE¡. BASIN 8 RII¡ EI.EV. 96,18

INLEI ELEV. Sl.2/+ounEl ELEV. 00.00
surP EtEv. 87.00

B,AfrIN 7 CoVÐR El^w. 03,00
INt^gl EI^EV. 00.6ó (BOTH)

ouîlrr ELEV. et,l{)
sln¡P Et"gv. 8e.,{0

OF

o

s¡r¡DY
OT.TTT,EI zELEV. 00.34

BASIN B RIU EI.FV. 9I.60
oun^eÎ ELEV. 89.00stl¡P ELSV. 84.60

oufirâI 3EIÆv 08.70

RÁII.T GARDEN CROSS SEC'I'ION
N.T,S.



DR¡JNACE
E¡I]EXENT 2
960.3 s.r.
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PROPOSED CUL_DE_SAC PLAN
PRSPTNM roR

cDs
otr

T'ECHNOIÆGY PARK DRTVE

BOURNE, MÁ

J.E. LANDERS_CAULEY, P.E.
CIVIL ENVIRONT{ENTAL ENCINEERING
P.O. BOX 384 TEgI F¡rJ¡0U1t1 yA 02674

(608) 640 - ??3fl pb"
(508) 5,ro - st44 fer

ASS.4 N/A DATE: 07/11,/16
SCAI-E: 1" = 4O' DRAIIN BY JDR
JOB No. 1019-CUU6 SHEEÎ 1 OF 1

*

ô

J
ü

d

ô
+o / NOTES:

R-30.0ù' ALL STUMPS SHALI. BE REMOVED ÅND DISPOSED OF
OFF SITE-

-lÌI
a.

\
I

Booln

(

\

IT¡D CONTRACTOR SHAI,L NOTIF'Y DIGSAÏE BEFORE
CONSTRUCTION IS STARTED,

r_ J --n AIT TTLIS SHALL BE IN CONFORMITY WITI{ MDPIY
STANDARD SPECIFICAI'ION 401.80,ELBV. 90.98

o AI,L BERMS ÀRE TO PLACED AS PART OF THE
BINDER COURSE.

SCÄLE: l" = 40'
f"l
È1

É=
eBs

m{ n¡-!Q

ãä ffiil
FqBE*
.¡¡RoÈã

ämEEH

#nas
tra;&Ê{ÀË

CÀTC¡TBÄSIN FRAMES SH.AIL BE SET FLUSH ÏNTH
T}IE BINDER COURSE.

Érz
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lr).
ôll
ól
o¡

ål
ll
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fd f.l6rD<t4
ÀF.

ci

tr
N,
a?'¡
ol¡
+ilf'
dr

oo
ci

ALL TRAMES, GRÄTES, AND MANHOI,IS ARE TO MEET
MHD STANDÄRDS. TYPE F FRÀMES ARE TO BE USED
BEING T}IAT THE B^ASINS ARE AT THE I.OTI POINT.
IF CONCRETE PIPES ARE USf,D, I¿BARON R 3?01
HOODS SHAI,L BE USED ON fiIE CATCHBASINS, TF
ADS N_12 PIPE ]S USED, A 90' EI,BOIÍ CAN
BE USED.

I¡T ? IS SHOTYN IN THE ,'B-4' 
ZONING DISTÌ]CT.

95

PHÂSE 1 HÂS BEEN CONSTRUCTID
IIITH T}IE EXCEPTION OF 'IIIE

SIDEWATX ON TIIE SOUTH SIDE
OF THE ROAI)

(sTÀ-0+28.25 TO 1+47.75)

I

I

I

L-.---
PROFILE LEGEND: NO EXISTING TJNDERGROUND UT]LIT]ES HAVtr BtrEN

I.OC.ÀTED OR SHOIVN ON THE PI,AN. THE CONI'RACTOR
SHALL CONT.ACT ''DIGSÂFE'' ÂJ{D VERFIY IÐCATION
OF AI,L UTILIT]ES BEFORE CONSTRUCTION EEGINS.

EXISNNG LET'"T SIDEIJNE

EXIS1]NG CENTERIJNE

ErilsrlNc RIcHT sIDETJNE -----.-
tr¡

a
tso
}l

I

J
G.i
ot

I

J
@_

"ilorl

A 8" ÂND ¡,2" TÍÂTER SERV]CE SHAT,L BO PROVJDED
TO I.OTS 1, 2, 3, ÄND 4 IN TIIE LOCÂ]'ION SHOITN.

90
N
Aioo+ oN

-¡(D

oo
at

¡.- PROPOSED CENTERLINE

85

BOTIOM
E[EV. 83.85

0

SCALE: 1" - 40'HOR.
r" = 4'VERT

95-

oo
o
+o
I(o
o(o
+(\Ì

F{z

tttllDATUM EÍ,AV.9()-
90.o 0+00 0+50



'B4
ZONIITG

IDCUS: PocÀssm qUÂ.D. t¡ PMMY MOEY

DlMt
ffi3q6d? 8i

124

FB.ÄNCO RTFOM
ÎRUSTEE OF

P¡ESÂNO REÂ-LTY IRUST
P-O-EOX 3t30

POCÀSSEÍ, ¡JÀ 02669
¡¡ÀP 27 tpT 160

Lor@
113,980 S.r.

d
@-

{

F
N.

Ea

'

'\o

d

BOUNNE ÎECHNOTDGY PANK
c/o ltERcÀNTnE PROFmTY

P.O. ?90
Blzz^RDs naY, vÀ

ç.c'

ßã.
'g_vr

4'.
s_

t¡AP 27 t¡T 86.1

Lor @
?6,984 S.n

nailrY muST
!¡Àl¡ÀCEl¡ErYT

02632

¿tÐ o¡

t0e?06 s.F. Its¡BLE IREA
8.tú.7 S.F. DRÀINAGE E¡SEYENT

9,
ônI,OT

------ m¡flEBlêtl,rE-

I
I
I

I

BOUANE TECHNOIOGY PÀRK RE¡ITY 1îUST
C,/O TTERC¡NTII,E PROPERÍY I¡ANÀCEUENT' P.O. 700

Brzz¡ruxl B^Y' l¡A 02632

106,3û7 S.F.
22,66 rhápc fâotor

I

OSHI RE¡TLîY Il¡C
82 IIAFT¡IORNts DRIVE

¡

td^P 27 lDf 10r.2

R=26.0O'
lF8.

UPPER CIPE ¡¡EDIgÀJ. CONDOI¡Ê{ruI
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