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August 22, 2016 
 
Ref:  09407.04 
 
Mr. Neil Boudreau, P.E. 
State Traffic Engineer 
MassDOT - Highway Division 
10 Park Plaza, Room 710 
Boston, MA 02116 
 
 
Re:  MassDOT Application for Permit to Access State Highway for Route 110 in the City of Amesbury, 

Massachusetts 
 
Dear Mr. Boudreau, 

Vanasse Hangen Brustlin, Inc. (VHB) on behalf of our Client, Amesbury Heights LLC is submitting the final 
design package requesting a Permit to Access State Highway on Route 110 (Haverhill Road) in Amesbury, 
Massachusetts. 

We have addressed 100% comments from MassDOT Boston Traffic Engineering Section and MassDOT 
District 4 Projects Section in the attached Response to Comments. 

The work is mitigation as associated with the proposed Amesbury Heights mixed use development on Route 
110, as agreed upon by the City of Amesbury.  The Offsite mitigation is not mandated or required through 
MassDOT or MEPA.  The proposed project includes the construction of approximately 900 feet of 
bituminous concrete sidewalk and curbing on the south side of Route 110, updates to the traffic signal at 
the intersection of Route 110 and Route 150, pavement markings and signing modifications along Route 
110 and at the intersection of Route 110 and North Martin Road, and the installation of cement concrete 
wheelchair ramps. Existing cross slopes, curve radii and drainage are proposed to be preserved. 

As a part of this application for the proposed site drive VHB has included the following information as a 
part of the Application for Permit to Access State Highway: 

• Response to MassDOT District 4 Projects Section 100% Comments 

• Response to MassDOT Boston Traffic Engineering Section 100% Comments 

• MassDOT Boston Traffic Engineering Section and District 4 Projects Section Comments 

• Application for Permit to Access State Highway (originally submitted February 24, 2015) 

• Letter authorizing VHB to act as agent for Corcoran Jennison Associates, Inc. 
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• Revised design plans, items list and special provisions for proposed Safety Improvements on 
Haverhill Road (Route 110) 

• Revised Traffic Signal Maintenance Agreement 

• Revised Traffic Control Signal Regulation 

• Sidewalk Maintenance Letter 

Additionally we have enclosed: 

• 1 original and 3 copies of the final Traffic Control Signal Regulation 

 

Your expedited review of the above material and issuance of any final comments or the Access Permit for 
this project will be much appreciated. 

 

Please feel free to call me directly at 617-607-1577 if you have any questions or need any further 
information in order to process this request. 

Thank you in advance for your assistance 

Very truly yours, 

VANASSE HANGEN BRUSTLIN, INC. 

 

Wayne P. Amico, P.E. 
Senior Team Leader 
 
cc:   Sean McReynolds, Corcoran Jennison Associates, Inc. smcreynolds@corcoranjennison.com 
 Conor Nagle, VHB, cnagle@vhb.com 

 

mailto:smcreynolds@corcoranjennison.com
mailto:cnagle@vhb.com
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August 22, 2016 
 
Ref:  09407.04 
 
Mr. Paul Stedman 
District Highway Director 
Massachusetts Department of Transportation 
District 4 Office 
519 Appleton Street 
Arlington, MA 02476 
 
Attn:  Mr. Michael Formichella 

District Permits Engineer 
 
Re:  MassDOT Application for Permit to Access State Highway for Route 110 in the City of Amesbury, 

Massachusetts 
 

Dear Mr. Stedman, 

Vanasse Hangen Brustlin, Inc. (VHB) on behalf of our Client, Amesbury Heights LLC is submitting the final 
design package requesting a Permit to Access State Highway on Route 110 (Haverhill Road) in Amesbury, 
Massachusetts. 

We have addressed 100% comments from MassDOT Boston Traffic Engineering Section and MassDOT 
District 4 Projects Section in the attached Response to Comments. 

The work is mitigation as associated with the proposed Amesbury Heights mixed use development on Route 
110, as agreed upon by the City of Amesbury. The Offsite mitigation is not mandated or required through 
MassDOT or MEPA. The proposed project includes the construction of approximately 900 feet of bituminous 
concrete sidewalk and curbing on the south side of Route 110, updates to the traffic signal at the 
intersection of Route 110 and Route 150, pavement markings and signing modifications along Route 110 
and at the intersection of Route 110 and North Martin Road, and the installation of cement concrete 
wheelchair ramps. Existing cross slopes, curve radii and drainage are proposed to be preserved. 

As a part of this application for the proposed site drive VHB has included the following information as a 
part of the Application for Permit to Access State Highway: 

• Response to MassDOT District 4 Projects Section 100% Comments 

• Response to MassDOT Boston Traffic Engineering Section 100% Comments 

• MassDOT Boston Traffic Engineering Section and District 4 Projects Section Comments 

• Application for Permit to Access State Highway (originally submitted February 24, 2015) 
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• Letter authorizing VHB to act as agent for Corcoran Jennison Associates, Inc. 

• Revised design plans, items list and special provisions for proposed Safety Improvements on 
Haverhill Road (Route 110) 

• Revised Traffic Signal Maintenance Agreement 

• Revised Traffic Control Signal Regulation 

• Sidewalk Maintenance Letter 

Additionally we have enclosed: 

• 1 original and 3 copies of the final Traffic Control Signal Regulation 

 

Your expedited review of the above material and issuance of any final comments or the Access Permit for 
this project will be much appreciated. 

 

Please feel free to call me directly at 617-607-1577 if you have any questions or need any further 
information in order to process this request. 

Thank you in advance for your assistance 

Very truly yours, 

VANASSE HANGEN BRUSTLIN, INC. 

 

Wayne P. Amico, P.E. 
Senior Team Leader 
 
cc:   Sean McReynolds, Corcoran Jennison Associates, Inc. smcreynolds@corcoranjennison.com 
 Conor Nagle, VHB, cnagle@vhb.com 

 

mailto:smcreynolds@corcoranjennison.com
mailto:cnagle@vhb.com


 
 
 
 
 
 
 

Response to 100% Comments 



From: Amico, Wayne
To: Paris, Timothy (DOT)
Cc: Formichella, Michael (DOT); Ciampi, Peter (DOT); Fuller, Heather; Kremer, Susan
Subject: RE: Amesbury Heights Comments
Date: Friday, August 12, 2016 11:20:42 AM

Tim, thank you very much for your timely review of the information we provided.
We will revise this detail in our final submittal – we are just wanting for any final comments from Boston and we
 will submit back to Mike with a request that the permit be issued.
Thank you all for your help.
 
Wayne P. Amico, P.E.
Senior Team Leader
Transportation
 
Licensed in MA

P 617.607.1577
www.vhb.com
 

From: Paris, Timothy (DOT) [mailto:Timothy.Paris@dot.state.ma.us] 
Sent: Friday, August 12, 2016 11:06 AM
To: Amico, Wayne <WAmico@VHB.com>
Cc: Formichella, Michael (DOT) <michael.formichella@state.ma.us>; Ciampi, Peter (DOT)
 <peter.ciampi@state.ma.us>; Fuller, Heather <HFuller@VHB.com>; Kremer, Susan
 <SKremer@VHB.com>
Subject: RE: Amesbury Heights Comments
 
I am okay with the design shown in the sketches (with a 10% driveway slope). The detail will have to
 be revised because it shows a max. 8.3% slope for the driveway. I would be happy with that part of
 the driveway labelled as “10% to 15% varies”. It is only 2’ long so it won’t be an obstacle for
 vehicles.
 
 

Timothy D. Paris, P.E.
massDOT Highway Division | Assistant Projects Engineer
519 Appleton St. Arlington MA 02476 | Office (781) 641-8325 | Cell (508) 330-5274
 timothy.paris@dot.state.ma.us
 
 
 

From: Amico, Wayne [mailto:WAmico@VHB.com] 
Sent: Wednesday, August 10, 2016 7:13 PM
To: Paris, Timothy (DOT)
Cc: Formichella, Michael (DOT); Ciampi, Peter (DOT); Fuller, Heather; Kremer, Susan
Subject: RE: Amesbury Heights Comments
 
Good evening Tim, Mike and Peter,
Thank you for sending along Districts comments via email on the final plan submittal for our Amesbury Permit
 Project.
I am hoping the below response satisfies and addresses your comment and concerns:
 

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=6566FBED5DC84EFD9D1DBFE5CC45B191-AMICO, WAYN
mailto:Timothy.Paris@dot.state.ma.us
mailto:michael.formichella@state.ma.us
mailto:peter.ciampi@state.ma.us
mailto:HFuller@VHB.com
mailto:SKremer@VHB.com
http://www.vhb.com/
mailto:timothy.paris@dot.state.ma.us
mailto:WAmico@VHB.com


VHB Response:
We have reviewed the driveway grading in response to the comment we received on Thursday August 4th from
 District Projects Sections.  
 
If we assume a 10% entrance ramp grade for 2 feet (as designed) the grade of the wing ramps on both
 driveways is less than 5%; actually the grade of three of the ramps is less than 3% (please see attached sketch –
 I have also attached the design plans for quick reference).  The 7.5% max. grade in the detail is included for the
 contractor, in case the field conditions are different from the survey so that the ramps will be designed to meet
 ADA/AAB. 
 
We evaluated moving the sidewalk away from the road as recommended in the comment but due to grading
 behind the sidewalk and ROW restrictions we would not be able to maintain an offset sidewalk especially
 around Sta. 108+00 so the sidewalk path would be circuitous and more difficult to navigate. Additional, we do
 not recommend that a sidewalk constructed adjacent to the edge of road and Vertical granite curb, veer away
 from the edge of road. This may confuse and disorient a blind or otherwise handicapped person.
 
Therefore, we recommend keeping the sidewalk against the curb at designed.
 
Please feel free to call me with any other questions.
Thank you.
 
Wayne P. Amico, P.E.
Senior Team Leader
Transportation
 
Licensed in MA

P 617.607.1577
www.vhb.com
 

From: Ciampi, Peter (DOT) [mailto:Peter.Ciampi@dot.state.ma.us] 
Sent: Tuesday, August 09, 2016 9:32 AM
To: Amico, Wayne <WAmico@VHB.com>
Cc: Formichella, Michael (DOT) <michael.formichella@state.ma.us>; Paris, Timothy (DOT)
 <timothy.paris@state.ma.us>
Subject: Amesbury Heights Comments
 
Good morning Wayne,

Mike Formichella informed me about your questions about the Amesbury Heights comments. The
 reviewer from our Projects Section is Tim Paris, I will include his number in this email and he is cc’d
 on this email.
 
Tim Paris’s number: 781-641-8325.
 
If you have any other concerns you can contact Mike Formichella or myself.
 
Thanks,
 
Peter M. Ciampi, Jr., EIT
MassDOT-Highway Division

http://www.vhb.com/
mailto:Peter.Ciampi@dot.state.ma.us
mailto:WAmico@VHB.com
mailto:michael.formichella@state.ma.us
mailto:timothy.paris@state.ma.us


District 4 – Permits
Tel: 781-641-8351
Peter.ciampi@dot.state.ma.us
519 Appleton Street
Arlington, MA 02476
 
 
Good Morning Wayne,
 
The District has completed its review for the mitigation permit application, please revise and
 resubmit based on the comments below:
 
District Projects Section

·        Although compliant with MassDOT Construction Standards, the driveway openings as
 designed create and unnecessary barrier to accessibility. Additional effort should be made
 to minimize the number of ramps exceeding the general slope of the roadway. Two of the
 driveways do not appear to connect to existing paved driveways and have additional right-
of-way available, but are being designed to force users to negotiate two 7.5% ramps at each
 driveway. The driveway entrance ramps could be lengthened, and the slope increased to
 15%, pushing the sidewalk a bit further from the road, but maintaining a smooth slope along
 the accessible route. See the FHWA document, Designing Sidewalks and Trails for Access,
 Part II of II, Best Practices Design Guide, Chapter 5.

 
If you have any questions, you can contact Michael Formichella or myself.
 
Peter M. Ciampi, Jr., EIT
 

This communication and any attachments to this are confidential and intended only for the recipient(s). Any other use, dissemination,
 copying, or disclosure of this communication is strictly prohibited. If you have received this communication in error, please notify us and
 destroy it immediately. Vanasse Hangen Brustlin, Inc. is not responsible for any undetectable alteration, virus, transmission error,
 conversion, media degradation, software error, or interference with this transmission or attachments to this transmission.
Vanasse Hangen Brustlin, Inc. | info@vhb.com

mailto:Peter.ciampi@dot.state.ma.us
mailto:info@vhb.com
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MassDOT 100% Comments 
 



























 
 
 
 
 
 
 

Application for Permit to Access State 

Highway 



 

 
 

Application for Permit to Access State Highway 
ThisAcce.s:r PermitApplication, including the attachedAccess Permit Submittal Checklist, must be completed in full by the Applicant 
Instructions for thispage are located onpage 2.  Descriptions of the two types ofacce.s:r permits and related categories are located 
onpage 6. MassDOT will make the nnal determination regardingAccess PermitApplication type and category. 

 
I.  Town/City:  City of Amesbury 

2.  State Highway route number and/or name:  _H_a_ve_r_h_ill_R_o_a_d_(_Ro__ut_e_1_10_)_ _ 

3. Locus/Property Address: 36  Haverhill  Road    ---- -------------------------- 
4. Description of property and/or facility for which access Is sought (attach additional sheets if necessary): 

Access is requested onto State Highway for permission to construct a driveway opening to service a proposed 240 unit housing/condominium 

development. The proposed drive will be located at approximately station 90+45 +/- on the State Highway Baseline. See attached plans entitled 

"Transportation Improvement Project Haverhill Road (Route 110), Amesbury, Massachusetts", prepared by Vanasse Hangen Brustlin, Inc. 

5. Description of work to be performed within State Highway Layout (attach additional sheets if necessary): 

(See attached) 
 

 
 

 
 

Telecommunications (wireless or wireline) or Renewable Energy (Solar, Wind, etc) - Agreement Process and OREAD* 

coordination required. [*see pg 2 Instruction) 

6. Dig Safe number: (To be provided at a later date) 

7. Applicant Information 1 (See footnote below.) 

Name   Sean McReynolds 

Amesbury Heights LLC 

Mailing Address 150 Mount Vernon Street, Suite 500 

Boston, MA 02125 

Telephone 617-822-7382 
 
 
 
 

Signature 

Print Name Sean  McReynolds 

Date May 2nd, 2016 

 
 

8. Property Owner 
Name  Sean McReynolds 

Amesbury Heights LLC 

Mailing address 150 Mount Vernon Street, Suite 500 

Boston, MA 02125 

Telephone     617-822-7382 

Fax 

E-Mail 

Signature 

Print Name Sean  McReynolds 

Date May 2nd, 2016 

Return completed application, including Submittal Checklist to the District Highway Director foryour town/city. Refer to reverse side for appropriate address. 

For office use only. Do not write below this line. 
 

I. Application number:     6. Section 6 1 Finding date:     

2. Date received:   7. Mass. Historic Action (yes or no): 

3. Fee amount (non-refundable) :     8. Plans returned to DHD: 

4. Completeness Pre-Review date:     9. Permit Type/Category: 

5. MEPA required (yes or no):     1 0. Application complete date: 

  ENF-EOEEA Cert. #     1 1. Permit written date: 

  EIR-EOEEA Cert. #     1 2. Permit issued date: 

  Other-EOEEA Cert. #     1 3. Permit denied: 

        1 4. Permit Recording date at Registry of Deeds 
 

 

If an agent is representing an Applicant, the application must include a notarized letter from the Applicant outlining the specified duties and responsibilities 
of the agent. Where work is proposed on a utility, the utility department must sign the application as the Applicant(s). 

 

MassDOT rev 04.1 1 Page I of 6 













 
 
 
 
 
 
 

Access Permit Authorization Letter 





 
 
 
 
 
 
 
 
 
 

Items List 



SAFETY IMPROVEMENTS ON ROUTE 110- AMESUBURY
Amesbury Massachusetts

July 12, 2016
Item No. Description Unit of 

Measure

102.1 TREE TRIMMING FT
120.1 UNCLASSIFIED EXCAVATION CY
129 PAVEMENT MILLING SY
144 CLASS B ROCK EXCAVATION CY
150 ORDINARY BORROW CY
151 GRAVEL BORROW CY
170 FINE GRADING AND COMPACTING SY
220.5 DRAINAGE STRUCTURE REMODELED EA

223
FRAME AND GRATE (OR COVER) REMOVED 
AND RESET

EA

376.2 HYDRANT - REMOVED AND RESET EA
460 HOT MIX ASPHALT TON
464 ASPHALT EMULSION FOR TACK COAT GAL
464.5 HOT POURED RUBBERIZED ASPHALT SEALER FT
472 HOT MIX ASPHALT FOR MISCELLANEOUS 

WORK
TON

482.3 SAWCUTTING ASPHALT PAVEMENT FT
* 504.2 GRANITE CURB TYPE VA4 - SPLAYED END EA

506 GRANITE CURB TYPE VB - STRAIGHT FT
506.1 GRANITE CURB TYPE VB - CURVED FT
509 GRANITE TRANSITION CURB FOR 

WHEELCHAIR RAMPS - STRAIGHT
FT

509.1 GRANITE TRANSITION CURB FOR 
WHEELCHAIR RAMPS - CURVED

FT

511.1 GRANITE EDGING TYPE SB - STRAIGHT FT
512.1 GRANITE EDGING TYPE SB (RADIUS 10 FEET 

OR LESS)
FT

581 CURB INLET REMOVED AND RESET EA
583 EDGING REMOVED AND RESET FT
594 CURB REMOVED AND DISCARDED FT
597 EDGING REMOVED AND DISCARDED FT



644.148 48 INCH CHAIN LINK FENCE (STW) VINYL 
COATED (LINE POST OPT.)

FT

697 SEDIMENTATION FENCE FT
* 697.1 SILT SACK EA

701.2 CEMENT CONCRETE WHEELCHAIR RAMP SY
702 HOT MIX ASPHALT WALK SURFACE TON
703 HOT MIX ASPHALT DRIVEWAY TON
715 RURAL MAIL BOX REMOVED AND RESET EA
748 MOBILIZATION LS
751 LOAM BORROW CY
765 SEEDING SY
767.8 BALES OF HAY FOR EROSION CONTROL EA
804.3 3 INCH ELECTRICAL CONDUIT TYPE NM- 

PLASTIC (UL)
FT

816.01 TRAFFIC SIGNAL RECONSTRUCTION LS
827.21 24 INCH WARNING CLUSTER (H1-2) - 

ALUMINUM PANEL (TYPE A)
EA

832 WARNING-REGULATORY AND ROUTE MARKER 
- ALUM. PANEL (TYPE A)

SF

847.1 SIGN SUP (N/GUIDE)+RTE MKR W/1 BRKWAY 
POST ASSEMBLY - STEEL

EA

852 SAFETY SIGNING FOR TRAFFIC MANAGEMENT SF
853.1 PORTABLE BREAKAWAY BARRICADE TYPE III EA
859 REFLECTORIZED DRUM DAY
864.04 PAVEMENT ARROWS AND LEGENDS REFL. 

WHITE (THERMOPLASTIC)
SF

866.06 6 INCH REFLECTORIZED WHITE LINE 
(THERMOPLASTIC)

FT

866.12 12 INCH REFLECTORIZED WHITE LINE 
(THERMOPLASTIC)

FT

867.06 6 INCH REFLECTORIZED YELLOW LINE 
(THERMOPLASTIC)

FT

867.12 12 INCH REFLECTORIZED YELLOW LINE 
(THERMOPLASTIC)

FT

874 STREET NAME SIGN EA
* 874.2 TRAFFIC SIGN REMOVED AND RESET EA
* 874.4 TRAFFIC SIGN REMOVED AND STACKED EA

983.1 RIPRAP TON
* 999 CONSTRUCTION STAKING ALL
* 999.1 POLICE SERVICES ALL



 
 
 
 
 
 
 
 
 
 

Special Provisions 
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 SP-1 

SPECIAL PROVISIONS 
SAFETY IMPROVEMENT PROJECT 
HAVERHILL ROAD (ROUTE 110) 
AMESBURY, MASSACHUSETTS 

 
 
 
SCOPE OF WORK 
 
The work under this Contract consists of improvements to approximately 1,100 
linear feet of Haverhill Road (Route 110) including improvements to the 
intersection of Haverhill Road (Route 110) and Hillside Avenue (Route 150) in 
Amesbury, Massachusetts.  The proposed improvements include reconstruction of 
the traffic signal system at the intersection, and installation of granite 
curb and construction of a new sidewalk along Haverhill Road (Route 110). 
 
The work includes unclassified excavation, milling, hot mix asphalt overlay, 
granite curb and edging, hot mix asphalt walk, highway guard, pavement 
markings, signs, reconstruction of the traffic signal system, landscaping and 
other incidental work. 
 
All work done under this Contract shall be in conformance with the 
Massachusetts Highway Department Standard Specifications for Highways and 
Bridges dated 1988; the Interim Supplemental Specifications Dated January 23, 
2015; the 2014 Construction Standards; the current version of the Manual on 
Uniform Traffic Control Devices for Streets and Highways; the 1990 Standard 
Drawings for Signs and Supports; the 2015 MassDOT Overhead Signal Structure 
and Foundation Standard Drawings; the 1968 Standard Drawings for Traffic 
Signals and Highway Lighting; the American Standards for Nursery Stock (ANSI-
Z60.1-2004), all as amended, the Plans, and these Special Provisions. 
 
The General Conditions, Supplementary Conditions and Special Provisions shall 
take precedence over the General Requirements of Division I of the Standard 
Specifications. 
 
THIS WORK SHALL BE BID ON A LUMP SUM BASIS.  THE CONTRACT LUMP SUM PRICE SHALL 
INCLUDE ALL LABOR, MATERIALS, EQUIPMENT AND INCIDENTAL COSTS REQUIRED TO 
COMPLETE THIS WORK, EXCEPT FOR POLICE SERVICES, WHICH WILL BE PAID FOR ON A 
REIMBURSABLE BASIS. 
 
THE PAYMENT CLAUSES CONTAINED IN THE MASSACHUSETTS DEPARTMENT OF TRANSPORATION 
STANDARD SPECIFICATIONS DO NOT APPLY TO THIS CONTRACT. 
 
WORK SCHEDULE 
 
No work that will disrupt travel on the existing roadways (lane closures, lane 
shifts, trenching, etc.) shall be done from 6:00AM to 9:00AM and from 3:00PM 
to 6:00PM. However the final hours of operation will be dictated through the 
permit. Normal hours of operation shall be dictated by the MassDOT District 4 
office in the access permit issued for this project. A written request shall 
be issued by the contractor for any deviations to hours of operation indicated 
in the permit. 
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PLANS (Supplementing Subsection 5.02) 
 
The Contractor shall furnish Mylar "AS BUILT" plans of the completed project 
to the Engineer and MassDOT for their records.  These "AS BUILT" plans shall 
be furnished prior to the date of final acceptance.  Full compensation for 
these plans shall be included in the prices bid for the various Contract items 
of work and no additional compensation will be allowed therefore.   
 
The Engineer will make the original drawings available to the Contractor for 
use in preparing the as-built drawings.  However, the Contractor may request a 
CADD version of the contract drawings as an alternative method for preparing 
the ‘‘AS BUILT’’ plans.  In either case, final ‘‘AS BUILT’’ plans shall contain 
all information shown on the contract drawings and shall clearly indicate 
areas where changes were made during construction. 
 
The ‘‘AS BUILT’’ plans shall be titled ‘‘AS BUILT’’ and stamped and dated by a 
Professional Engineer registered in the Commonwealth of Massachusetts.  The 
Professional Engineer’s stamp is required to certify any changes made to the 
contract drawings and shall not dictate responsibility for the original design 
drawings. 
 
The ‘‘AS BUILT’’ plans will provide a record of constructed improvements for 
future reference, therefore partial plan sets will not be accepted.  The 
Contractor may elect to use a combination of reproducible duplicates of the 
design drawings and revised CAD drawings to provide a complete set of ‘‘AS 
BUILT’’ plans. 
 
These ‘‘AS BUILT’’ plans shall be provided to the Engineer so that the 
Engineer may submit them to the MassDOT District office along with the 
required project close out paperwork. 
 
 
COOPERATION OF THE CONTRACTOR  
(Supplementing Subsections 5.05 and 5.06) 
 
Agents of various public service agencies, municipal and State Departments, 
and private site contractors may be entering on the work site to remove 
existing utilities, to construct or place new facilities or to make 
alterations to existing facilities. 
 
The Contractor shall perform the work in cooperation with the various agencies 
in a manner which causes the least interference with the operations of the 
aforementioned agencies and shall have no claim for delay which may be due, or 
result, from said work of these agents. 
 
The Contractor shall perform all coordination necessary to facilitate 
relocation of any utilities by any affected agencies. 
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CONSTRUCTION STAKING  
(Supplementing Subsection 5.07) 
 
The Contractor will be furnished information and ties for the survey baseline 
and benchmarks.  The Contractor shall perform all survey required for the 
work. 
 
 
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION (DEP)  
FILE NUMBER SIGN  
(Supplementing Subsection 7.01) 
 
This project is subject to Massachusetts General Laws, Chapter 131, Section 40 
as amended. 
 
Signs shall be in accordance with the latest MHD Construction Standards.  No 
separate payment will be made for the signs, but all costs for the 
manufacture, erection, maintenance, moving, and removal of the signs shall be 
included in the prices bid for the various Contract items. 
 
For this project the Massachusetts Department of Environmental Protection File 
Number is 002-0936.   
 
 
PUBLIC SAFETY AND CONVENIENCE  
(Supplementing Subsection 7.09) 
 
The Contractor shall provide necessary access for fire apparatus and other 
emergency vehicles through the work zones to abutting properties at all times. 
 
Sweeping and cleaning of surfaces beyond the limits of the project required to 
clean up material caused by spillage or vehicular tracking during the various 
phases of the work shall be considered as incidental to the work being 
performed under the Contract and there will be no additional compensation. 
 
 
NOTICE TO OWNERS OF UTILITIES  
(Supplementing Subsection 7.13) 
 
Written notice shall be given by the Contractor to all public service 
corporations or municipal and State officials owning or having charge of 
publicly or privately owned utilities at least one week in advance of the 
commencement of operations that will affect the utilities. The Contractor 
shall, at the same time, file a copy of such notice with the Engineer. 
 
Before commencing work on service connections, the Contractor shall be 
responsible for contacting the Electric Company servicing the area to obtain 
construction requirements, standards, and to give adequate notice of 
commencement of work.  The Contractor's attention is further directed to the 
requirements of Work in the Immediate Vicinity of Certain Underground 
Structures and Poles herein included in these Special Provisions. 
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The following are the names of owners and representatives of the principal 
utilities affected, but completeness of this list is not guaranteed by the 
Department: 
 
 
CITY OF AMESBURY 
Engineering Department Peter Manor 
39 South Hunt Road City Engineer 
Amesbury, MA  01913 Phone: (978) 388-8116 
 
Amesbury Fire Department Chief Jon Brickett 
17 School Street Phone: (978) 388-1333 
Amesbury, MA  01913 
 
Amesbury Police Department Chief Kevin Ouellet 
19 School Street Phone: (978) 388-1212 
Amesbury, MA  01913 
 
Department of Public Works Robert Desmarais 
39 South Hunt Road Director of Public Works 
Amesbury, MA  01913 Phone: (978) 388-8116 
 
ELECTRIC 
National Grid Jonathon Estes 
40 Sylvan Road 3rd FL E3.726 Phone: (781) 907-3303 
Waltham, MA 02451  
 
   
TELEPHONE 
Verizon  Karen Mealey 
385 Myles Standish Blvd Phone: (508) 828-6437 
Taunton, MA  02780  
 
GAS 
National Grid Gas Melissa Owens 
40 Sylvan Road 3rd FL W3.244 Phone: (781) 907-2845 
Waltham, MA  02451  
 
CABLE 
Comcast  Wendy Brown  
PO Box 6505 Phone: (978) 848-5183 
Chelmsford, MA 01824  
     
 
OTHER AFFECTED PARTIES ARE: 
Massachusetts Department of Transportation 
District 4      Paul Stedman 
519 Appleton Street Acting District Highway Director 
Arlington, MA 02476 (781) 641-8300 
 
Vanasse Hangen Brustlin, Inc. Wayne Amico 
101 Walnut Street Project Manager 
Watertown, MA  02471-9151 Phone: (617) 924-1770 
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The Contractor shall make his own investigation to assure that no damage to 
existing structures, drainage lines, traffic signal conduits, and other 
utilities will occur as a result of construction operations. 
 
The Contractor shall notify "Mass. DIG SAFE" and procure a DIG SAFE number of 
each location prior to disturbing ground in any way. 
 

"DIG-SAFE" Call Center:  Telephone 1-888-344-7233 
 
 
PROTECTION OF UTILITIES AND PROPERTY  
(Supplementing Subsection 7.13) 
 
The Contractor, in constructing or installing facilities alongside or near 
sewers, drains, water or gas pipes, electric or telephone conduits, poles, 
sidewalks, walls, vaults or other structures shall sustain them securely in 
place.  The Contractor shall coordinate with the officers and agents of the 
various utility companies and municipal departments to assure that the 
services of these structures are maintained.  The Contractor shall also be 
responsible for the repair or replacement, at no additional cost to the Owner 
(Department), of any damage to such structures caused by construction 
operations.  The Contractor is responsible to leave them in the same condition 
as they existed prior to commencement of the work.  In case of damage to 
utilities, the Contractor shall promptly notify the utility owner and shall, 
if requested by the Engineer, furnish labor and equipment to work temporarily 
under the utility owner's direction.  Pipes or other structures damaged by the 
operation of the Contractor may be repaired by the Department or by the 
utility owner which suffers the loss.  The cost of such repairs shall be borne 
by the Contractor, without compensation therefor. 
 
If during construction there is an existing utility and/ or structure found to 
be in conflict with the proposed work under this Contract, the Contractor 
shall protect and maintain the services to the utilities and structures.  The 
Engineer will, as soon as possible identify the utilities to be relocated or 
other such activities deemed suitable for resolution.  
 
If live service connections are to be interrupted by excavations of any kind, 
the Contractor shall not break the service until new services are provided.  
Abandoned services shall be plugged off or otherwise made secure. 
 
Full compensation for furnishing all labor, materials, tools, equipment and 
incidentals for doing all the work involved in protecting or repairing 
property as specified in this Section, shall be considered included in the 
prices paid for the various Contract items of work and no additional 
compensation will be allowed therefor.  
 
 
WORK IN THE IMMEDIATE VICINITY OF CERTAIN UNDERGROUND STRUCTURES AND 
UTILITY POLES 
 
For overhead connections, the Electric Company servicing the area will make 
the connection from the top of the riser on the utility pole to the power 
source.  The Contractor shall supply all labor, materials and equipment to 
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install the service connection, complete in place and in accordance with the 
Electric Company procedures, from the controller to and including the riser 
with enough wire coiled above the riser to permit the Electric Company 
servicing the area to make the final connection. 
 
For underground connections, the Electric Company servicing the area will 
perform the actual wiring of the service connections from its power source to 
the sweep at the local controllers, but all steel sweeps, ducts, entrance 
holes into manholes, patching and all other necessary labor, materials and 
equipment required to install the electric service, complete in place, shall 
be furnished by the Contractor. 
 
The Contractor shall pay the Electric Company servicing the area for their 
services rendered for the connection of overhead and underground service 
connections. 
 
Before starting work at existing manholes, the Contractor shall test for gas 
and blow out the manholes. 
 
 
TEMPORARY ACCESS TO AREA MERCHANTS AND BUSINESSES 
(Supplementing Subsections 8.02 and 8.06) 
 
Access to all properties must be maintained at all times.  The Contractor 
shall provide safe and ready means of ingress and egress to all stores and 
shops, public and private and professional offices and any other businesses or 
residences in the project area, both day and night, for the duration of the 
project. 
 
 
SAFETY CONTROLS FOR CONSTRUCTION OPERATIONS 
(Supplementing Subsection 850.21) 
 
Safety controls for construction operations shall be done in accordance with 
the relevant provisions of Section 850 of the Standard Specifications, the 
Manual on Uniform Traffic Control Devices, and the project’s Traffic 
Management Plan. 
 
 
WORK DONE BY OTHERS 
 
Relocation and/or resetting to new grades of all private utilities, including 
utility poles, made necessary by the construction of this project, will be 
accomplished by the respective utility companies. 
 
The Contractor is responsible for all coordination for the relocation of any 
utility required by the proposed work. 

 
 

DISPOSAL OF SURPLUS MATERIALS 
 
Surplus materials obtained from any type of excavation, and not needed for 
further use as determined by the Engineer shall become the property of the 
Contractor and shall be removed from the site during the construction period 
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and legally disposed of.  The removal and disposal of surplus material shall 
adhere to the regulations and requirements of local authorities governing the 
disposal of such materials, at no additional compensation. 
 
 
CONCRETE FOUNDATIONS 
 
Concrete foundations of items to be removed, if not interfering with the 
proposed construction, may be abandoned in place with approval of the 
Engineer.  Foundations left in place surface shall be removed to a depth of 3 
feet below finished grade. 
 
 
SAWCUTS 
 
Existing pavements to remain shall be sawcut at all openings for utility work, 
for new or reset curb and at all joints with proposed full-depth hot mix 
asphalt pavement, as shown on the plans and as directed by the Engineer.  
 
 
MAINTENANCE OF TRAFFIC SIGNALS 
 
It shall be the responsibility of the Contractor to provide all labor, 
equipment and material required for the total maintenance and repair of all 
existing and proposed traffic signal control equipment, including damage by 
automobile accidents until final completion and acceptance of the project, 
unless otherwise specified under Subsection 7.17 ‘‘Traffic Accommodation: of 
the Standard Specifications as amended, in which case Subsection 7.17 will 
govern.  These provisions will apply to the signalized location included as 
part of this construction Contract from the date of written notice given to 
the Engineer that the Contractor will work on or adjacent to an existing 
signal until the date when the Town accepts the complete project.  This 
written notice must be given before the Contractor may proceed with any work 
on a specified traffic signal location.  For the purpose of these Special 
Provisions, the phrase ‘‘Traffic Signal Control Equipment’’ is intended to 
include, but is not limited to, controllers, signal housings, supporting 
structures, cabinet accessories and panels, wires, conduit and all other 
ancillary electrical equipment used for traffic control. 
 
The cost of the maintenance of signals shall be deemed to be included in the 
various traffic signal Contract items and no additional payments will be made 
except as provided by Subsection 7.17 of the Supplemental Specifications as 
amended. 
 
 
FINE TUNING, ADJUSTMENT, AND TESTING PERIOD 
 
After the Contractor has finished installing the controller and all other 
associated signal equipment and after the Contractor has set the signal 
equipment to operate as specified in the Contract documents, the fine tuning, 
adjusting and testing period shall begin.  The Contractor shall advise the 
Engineer, in writing, of the date of the beginning of the fine tuning and 
testing period.  This period shall not start until the work at the intersec-
tion is complete.  During this period, the Contractor, under the direction of 
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the Engineer, shall make necessary adjustments and tests to insure safe and 
efficient operation of the equipment.  This period shall not last for more 
than 30 days and the Contract completion date has taken this testing period 
into consideration.  No request for final acceptance will be considered until 
successful completion of the testing period. 
 
The Contractor shall notify the Engineer in writing of the starting date of 
the fine tuning period prior to the starting date. 
 
The cost of electrical energy consumed by the operation of traffic signal 
systems during the construction, fine tuning and testing of the signals will 
(shall) be paid by the contractor. 
 
 
FINAL INSPECTION AND ACCEPTANCE 
 
Upon successful completion of the 30 day testing period wherein the traffic 
signal has operated for 30 days without failure, the Contractor shall notify 
the Department.  The Engineer will make a final inspection of the installation 
in the presence of MassDOT and the Contractor.  An inspection check will be 
made to ensure that all equipment, materials, installations and operations are 
in accordance with the construction contract, plans and specifications.  Items 
to be checked will include, but not be limited to, traffic signal system 
operation, cabinet equipment, documents (wiring diagrams, as-built plans, 
instruction manuals, parts list, warranties, grounding resistivity test 
report, etc.), signs, and pavement markings, and street hardware (posts, 
bases, housings, brackets, etc.). 
 
The Engineer will notify the Contractor in writing of any items in which the 
inspection reveals that the work is incomplete, defective, or does not 
otherwise meet the project specifications.  The Contractor shall perform the 
corrective actions necessary to achieve final acceptance by MassDOT.  These 
corrective actions shall be done by and at the expense of the contractor and 
within 15 days of the date of the inspection report, unless otherwise approved 
in writing by the Department.   
 
 
GUARANTEE AFTER FINAL ACCEPTANCE 
 
The Contractor shall diagnose (troubleshoot) the system and replace any part 
of the traffic signal systems found to be defective in workmanship, material 
or manner of functioning within six months from date of final acceptance of 
all the installations under this Contract.  This requirement does not affect 
the one-year warranty period on equipment specified in Subsection 815.20 of 
the Standard Specifications. 
 
Upon the date of acceptance of the project by the Department, the Contractor 
shall turn over all guarantees and warranties to MassDOT. 
 
 
PROPERTY BOUNDS 
 
The Contractor shall exercise due care when working around all property bounds 
which are to remain.  Should any damage to a bound result from the actions of 
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the Contractor, the bound shall be replaced and/or realigned by the Contractor 
as directed by the Engineer at no cost to the Owner. 
 
 
ORDER OF CONDITIONS 
 
The Contractor is advised that the Order of Conditions, (002-0936) issued by 
the Town of Amesbury on August 13, 2007, is part of this contract.  A copy of 
this order is included within these special provisions. 
 
The Contractor shall be responsible for meeting all the orders for conditions 
attached.  No separate payment will be made for complying with the orders of 
conditions, except as noted in the special provisions, but all costs in 
connection therewith shall be included in the lump sum bid price. 
 
 
ARCHITECTURAL ACCESS BOARD TOLERANCES 
 
The Contractor is hereby notified that they are ultimately responsible for 
constructing all project elements in strict compliance with the current 
AAB/ADA rules, regulations and standards. 
 
All construction elements in this project associated with sidewalks, walkways, 
wheelchair ramps and curb cuts are controlled by 521CMR -- Rules and 
Regulations of the Architectural Access Board.   
 
The AAB Rules and Regulations specify maximum slopes and minimum dimensions 
required for construction acceptance.  There is no tolerance allowed for 
slopes greater than the maximum slope nor for dimensions less than the minimum 
dimensions. 
 
Contractors shall establish grade elevations at all wheelchair ramp locations, 
and shall set transitions lengths according to the appropriate table in the 
Construction Standards (or to the details shown on the plans). 
 
All wheelchair ramp joints and transition sections which define grade changes 
shall be formed, staked and checked prior to placing cement concrete.  All 
grade changes are to be made at joints. 
 
 
MassDOT Access Permit 
 
The Contractor is advised that a MassDOT Access Permit is currently pending 
for this project. Once the MassDOT Access permit is issued it will become part 
of this contract and the contractor will be required to adhere to all of its 
stipulations, work hours and conditions. 
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ITEM 102.1   TREE TRIMMING  
 
 
The work under this item shall conform to the relevant provisions of 
section 101 of the Standard Specifications and the following: 
 
The work includes, but is not limited to thinning out the trees along the 
widened area along the north side of Haverhill Road (Route 110) Station 102+40 
through Station 103+40 as directed by the engineer. 
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Item 120.1  UNCLASSIFIED EXCAVATION 
 
 
The work under this item shall conform to the relevant provisions of 
Section 120 of the Standard Specifications and the following: 
 
The work shall include the excavation of material of every description 
regardless of the type encountered, including concrete steps, from within the 
project limits as shown on the drawings and as directed by the Engineer. 
 
The work shall also include the removal of any temporary pavements placed for 
the maintenance and protection of vehicular and pedestrian traffic. 
 
The work shall also include the disposal of existing materials shown on the 
drawings to be removed and reset, but which in the judgment of the Engineer 
are unsuitable for reuse in the proposed work.   
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ITEM 191 DRIVE SAMPLE BORING  
 
ITEM 191.10 HOLLOW STEM AUGER BORING  
 
ITEM 191.11 CORE BORING  
 
ITEM 193 MOBILIZATION AND DISMANTLING OF  
  BORING EQUIPMENT 
 
 
The work under these items shall conform to the relevant provisions of 
Section 190 of the Standard Specifications and the following: 
 
The work under these items shall include mobilization and set-up of boring 
equipment, the drilling of hollow stem auger borings, drive sample borings and 
rock core borings, the retrieval of soil samples, the visual classification of 
the soil, the recording of boring logs and samples, and the dismantling and 
transporting of the equipment to and from each site. 
 
Hollow stem auger borings shall be taken at the locations of the proposed 
traffic signal foundations as shown on the plans and as directed by the 
Engineer.  The Engineer shall be notified a minimum of 72 hours before borings 
are taken. 
 
Two types of samples will be required in vertical soil borings: 
 
1. Standard Sample.  A standard penetration test using a split spoon 

sampler shall be made at the ground surface and at every change in soil 
stratum, but the sampling intervals shall not exceed 5 feet in a 
continuous stratum.  The auger hole shall terminate at the required 
bottom elevation and a split spoon sample shall be taken at the bottom 
of the hole. 

 
2. Supplement Sample.  A volume sample shall be taken at 5-foot intervals 

in order to classify the subsurface soils with respect to grain size and 
visual classification as required.  Each sample shall consist of the 
remainder of the spoon sample and shall be contained in quart jars 
appropriately labeled. 

 
 The purpose of this method along with its sampling procedure is to 

determine the visual properties, arrangement and thickness of the 
various soil strata as they exist in the ground.  The elevations/depths 
at which any change in stratification occurs shall be located and 
recorded on the log by the driller.  Detection of stratum changes should 
be made by careful observation of the soil as it exists in the augered 
hole and by the rate of penetration of the auger during drilling. 

 
 The auger casing I.D. shall be a minimum of 2-3/4 inches for all holes 

in which split spoon samples are required.  The O.D. shall be a maximum 
of 7 inches to limit the size of the resulting hole. 
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ITEMS 191 THROUGH 193 (Continued) 
 
Supplement Samples 
 
The quart jar samples shall have positive identification of the contents by 
typewritten glued-on label. 
 
The following information shall be shown: 
 
1. Name and address of boring contractor 
 
2. Date sample was taken 
 
3. Location and name of project. 
 
4. Location of borehole by station and offset or identifying number of 

borehole, if so identified on the plan. 
 
5. Depth below ground surface at which sample was obtained and recorded 

blow counts of 6 inches of penetration of the sampler. 
 
Upon completion of all borings, the Contractor shall submit two copies of the 
typewritten boring logs to the Engineer and deliver the jarred samples plus 
two copies of the typewritten logs to Vanasse Hangen Brustlin, Inc., 
Watertown, Massachusetts. 
 
Obstructions 
 
Obstructions other than ledge shall be considered in accordance with Sub-
section 190.60E of the Standard Specifications.  The actual location of the 
additional boring will be specified by the Engineer.  When ledge is 
encountered, a rock core boring will be made in accordance with Sub-section 
190.63 of the Standard Specifications. 
 
Rock Core 
 
If rock is encountered at an elevation above the specified highest bottom 
elevation, then a rock core boring will be made in accordance with Sub-
section 190.63 of the Standard Specification.  The core hole shall be large 
enough to accommodate the required auger casing so that sampling may be 
continued past the rock obstruction.  The minimum cored depth shall be 
10 feet. 
 
Practical Refusal 
 
Practical refusal of the sample spoon or "refusal" is as defined by Sub-
section 190.60F of the Standard Specifications. 
 
Due to the size of the resulting auger hole, it is particularly important that 
upon completion, all borings shall be backfilled with clean, well-graded sand 
and tamped to fill all voids created during the augering procedure. 
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ITEMS 191 THROUGH 193 (Continued) 
 
Advancing the Boring for Soil Sampling 
 
As the boring is advanced, care shall be taken to note and record the depth 
where wet soil is encountered if this should occur. 
 
If groundwater is encountered then the water level in the hollow stem shall be 
maintained at the top of the casing at all times during the sampling operation 
to avoid unequal hydrostatic pressure that could result in blow-in of fine-
granular soils and inaccurate blow counts. 
 
In each boring the driller shall record the water level prior to backfilling 
and whenever possible, prior to the start of each day's work. 
 
Each boring shall be advanced by using a hollow stem auger with cutting head 
and center rod and plug assembly.  The hollow stem auger will advance and case 
the hole simultaneously to the required sampling levels.  The center rod and 
plug assembly is held in place by the cap and inside drill rod connecting the 
auger and its assembly to the rotating spindle on the drilling machine to 
prevent soil from entering the mouth of the auger.  Upon reaching the sampling 
level, the plug is to be retreated by withdrawing the center rod to permit 
lowering of the sampler through the auger. 
 
The sample shall be obtained by driving the sampler 18 inches into the 
undisturbed material below the bottom of the auger.  The sampling and handling 
procedure shall be as specified under Sub-section 190.61 of the Standard 
Specifications. 
 
After the sampling operations are completed and the sampler has been 
retracted, the plug is re-inserted and held in place by the center rod; 
another auger section is connected to the first, together with one additional 
center rod section to secure the plug to the cap and the hole is advanced. 
 
This procedure shall be repeated until the required bottom elevation is 
reached.  The auger shall be stopped at any depth level to allow normal 
sampling practices upon request by the Engineer. 
 
If, in the judgment of the Engineer, the borehole cannot be advanced by the 
hollow stem auger method due to the material encountered (with the exception 
of bedrock) and every attempt has been made by the driller to complete the 
boring using the conventionally cased, drive sample, wash boring method as 
specified in Section 190 of the Standard Specifications, then the borehole 
shall be cored. 
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ITEM 431.1 HIGH EARLY STRENGTH CEMENT CONCRETE   
  BASE COURSE 
 
 
The work under this item shall conform to the relevant provisions of 
Section 430 of the Standard Specifications and the following: 
 
The work shall include the furnishing and placing of high early strength 
cement concrete for pavement base as shown on the plans and as directed by the 
Engineer. High early strength cement concrete base course shall be places at a 
minimum depth of 6 inches. 
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ITEM 460 HOT MIX ASPHALT 
 
 
The work under these items shall conform to the relevant provisions of Section 
460 of the Standard Specifications and the following: 
 
The work under Item 460 shall also include the furnishing and placement of 
leveling courses of top or binder material, as directed by the Engineer, prior 
to the placement of the pavement overlay on existing pavements. 
 
The pavers shall operate while the asphalt pavement is being spread at a speed 
that will produce a uniform surface texture free of any rippling or 
unevenness.  Paving speeds shall in no case exceed 60 feet per minute.  The 
Engineer may reduce the speed of paving and rolling when, in his opinion, the 
finished surface appears open in texture. 
 
A minimum of one roller for each 500 tons of mixture spread in one day of 
eight hours working time shall be required. 
 
Existing Pavement Overlay 
 
As directed by the Engineer, areas of existing pavement and pavement patches 
that are settled, loose, rocking or excessively deteriorated shall be removed 
and replaced with an equivalent depth of hot mix asphalt, binder or top 
course, before placement of the pavement overlay. 
 
After removal of the existing pavement or pavement patch, the underlying 
subbase material shall be graded to provide a uniform pavement replacement  
depth and compacted to not less than 95 percent of the maximum dry density of 
the material before placement of the new hot mix asphalt material. 
 
The edges of existing pavement in removal areas shall be cut to provide a 
vertical uniform face and shall be sprayed or painted with a uniform thin coat 
of RS-1 asphalt emulsion immediately before placement of the new hot mix 
asphalt material. 
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ITEM 472 HOT MIX ASPHALT FOR MISCELLANEOUS WORK  
 
 
The work under this item shall conform to the relevant provisions of 
Section 420, 460 and 470 of the Standard Specifications and the following: 
 
The work shall include the furnishing and placing of various Hot mix asphalt 
mixtures to provide temporary pavements for temporary access to and egress 
from properties abutting the work area, for temporary patching and for 
temporary berms at limits of cold plane, and for permanent patching in 
pavement overlay areas. 
 
Asphalt mixtures under this Item shall be placed only where and as directed by 
the Engineer. 
 
The Contractor is advised that this material will have to be placed primarily 
by hand methods. 
 
The mixture selected shall determine the applicable specification section and 
the relevant provisions therein.
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ITEM 482.3 SAWING ASPHALT PAVEMENT  
 
 
The work under these items shall conform to the relevant provisions of 
Section 120 of the Standard Specifications and the following: 
 
The work shall include the sawcutting of existing asphalt and cement concrete 
pavements where shown on the plans, and as directed by the Engineer. 
 
Sawcut equipment shall be approved by the Engineer prior to commencing work. 
 
The existing pavement shall be sawcut through its full depth, or to the 
elevation of the abutting proposed pavement subgrade, whichever is lesser, at 
all joints between existing and proposed pavements, and at all utility 
trenches through existing pavement to remain, to provide a uniform, vertical 
surface for the proposed pavement joint with the existing pavement. 
 
Sawcut edges which become broken, ragged or undermined as a result of the 
Contractor's operations shall be re-sawcut prior to the placement of abutting 
proposed pavement at no additional cost to the Owner. 
 
Sawcut surfaces in asphalt pavement shall be sprayed or painted with a 
uniform, thin coat of RS-1 asphalt emulsion immediately before placement of 
hot mix asphalt material against the surfaces.  Sawcut surfaces abutting the 
proposed pavement top course shall be coated with hot-poured rubberized 
asphalt sealer. 
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ITEM 504.2 GRANITE CURB TYPE VA4 -- SPLAYED END  
 
 
The work under this item shall conform to the relevant provisions of 
Section 500 of the Standard Specifications and relevant details on the design 
drawings. 
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ITEM 594 EDGING REMOVED AND DISCARDED  
 
 
The work under this item shall conform to the relevant provisions of 
Section 580 of the Standard Specifications and the following: 
 
Existing edging shall become the property of the Contractor and shall be 
removed from the site during the construction period and legally disposed of. 
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ITEM 804.3 3-INCH ELECTRICAL CONDUIT  
  TYPE NM PLASTIC (UL) 
 
 
The work under this Item shall conform to the relevant provisions of 
Section 801 of the Standard Specifications and the following: 
 
The work shall include the furnishing and installation of 3-inch non-metallic 
conduit for traffic signal systems in accordance with the plans and as directed 
by the Engineer. 
 
The conduit material shall be Schedule 80 polyvinyl chloride (PVC) plastic 
conduit. 
 
The length of conduit estimated under this Item is not guaranteed by the 
Engineer; it may be increased or decreased by the Engineer depending upon 
actual conditions encountered as provided for in Section 4.06 of the Standard 
Specifications. 
 
Where new conduits are installed in existing grass areas outside the limits of 
grading, the work shall include the placement of a minimum of 4 inches of 
topsoil and sod to restore the disturbed areas to their original condition.  
No separate payment will be made for this work, but all costs in connection 
therewith shall be included in the Lump Sum price bid. 
 
Where conduit is installed in existing sidewalk or paved median areas to 
remain, the work shall include replacement of the gravel base material and the 
surface pavement to match preconstruction conditions.  No separate payment will 
be made for this work, but all costs in connection therewith shall be included 
in the Lump Sum price bid. 
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ITEM 816.01              TRAFFIC SIGNAL RECONSTRUCTION 
  LOCATION NO. 1 
 
The work under this Item shall conform to the relevant provisions of 
Section 800 of the Standard Specifications, the 2009 Manual on Uniform Traffic 
Control Devices (MUTCD), and the following: 
 
The work shall include the furnishing and installation of part or all of the 
following items: local traffic signal controller; cabinet and foundation; mast 
arm assemblies with anchor bolts and foundations; signal posts and 
foundations; signal heads; backplates; pedestrian signals with countdown 
timers; accessible pedestrian signal (APS)push buttons; emergency preemption; 
all cable and wiring; ground rods, equipment grounding and bonding; pullboxes; 
single-point vehicle detection; and all other equipment, materials and 
incidental costs necessary to provide complete, fully operational traffic 
control signal system as specific herein and as shown on the plans.  The 
location is as follows: 
 
 Location 1 -- Haverhill Road(Route 110) at Hillside Avenue(Route 150) 
 
A list of major traffic signal items required at this location is included on 
the plans. 
 
Shop Drawings 
 
Within 30 days following execution of the Contract, the Contractor shall 
submit shop drawings for signal supports, a list of equipment, and 
manufacturer's equipment specifications to the Engineer in accordance with the 
relevant provisions of Section 815.20. 
 
No work shall be commenced by the Contractor until approval of the shop 
drawings and manufacturer's data has been received in writing from the 
Engineer.  Approval of these drawings will be general in character and shall 
not relieve the Contractor from the responsibility of, or the necessity of, 
furnishing materials and workmanship conforming to the plans and 
specifications. 
 
The Contractor shall deliver to the Engineer a certificate of compliance with 
the manufacturer for all materials purchased from the manufacturer. 
 
Existing Installation 
 
Some of the existing traffic signal conduit and pullboxes shall be retained 
under this Item and in accordance with the relevant provision of Section 815.65. 
 
Existing signal installation to be modified under this Item shall be 
maintained in operation throughout the construction period and until the new 
signal is ready for operation. The Contractor may use temporary supports for 
signal heads as necessary to allow construction activities. 
 
Any temporary installations shall be in conformance with the MUTCD at all 
times.  If an existing signal is to be turned off temporarily to allow 



\\vhb\proj\Wat-TS\09407.04\Specifications\09407.01Spec 100%.doc 
 

 SP-23 

controllers switch covers or rewiring, police detail shall be used to control 
traffic at the intersection. 
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Item 816.01 (Cont.) 
 
Once construction is completed and the new signal is in operation, unused 
items of the old signals shall be completely removed and delivered to MassDOT 
District 4 office as directed by the District 4 Permits Engineer and, in 
accordance with Section 815.65 of the Standard Specifications.  The Contractor 
shall dispose of old cable and unusable materials. 
 
Service Connection 
 
Service connection shown on the plans is approximate only.  The Contractor 
shall determine exact location from the servicing utility, arrange to complete 
the service connection, and be responsible for all charges incidental thereto. 
 
Testing of Grounding System 
 
The Contractor shall perform testing of the equipment grounding system in the 
presence of the Engineer in accordance with MassDOT Standard Specifications. 
 
Flashing Operation 
 
Changes from automatic flashing to stop-and-go operation and from stop-and-go 
to automatic flashing operation shall occur as set forth in the MUTCD. 
 
Traffic Signal Equipment 
 
The traffic signal controller unit (CU), malfunction management unit (MMU), 
cabinet power supply, bus interface units (BIU), and all other ancillary 
traffic signal control components included in the traffic control cabinet 
shall comply with the National Electrical Manufacturers Association (NEMA) 
Standard No. TS 2-1998, Traffic Controller Assemblies with National 
Transportation Communications for ITS Protocol (NTCIP) Requirements. 
 
Traffic Signal Controller 
 
The traffic controller supplied shall conform to Section 3 ‘‘Controller 
Units’’ of the NEMA TS 2 Standard.  The traffic controller shall be supplied 
in a TS 2 Type 1 Configuration as required in the list of major traffic signal 
items included on the plans for this intersection location.  Specifically, the 
controller unit (CU) shall be supplied as an actuated controller with NTCIP 
capabilities; defined as Type A1N in Subsection 3.2 of the NEMA TS 2 Standard.   
 
The TS 2 Type 1 cabinet shall, at a minimum, meet the requirements of 
configuration 3 as defined in Table 5-2, ‘‘Type 1 Configurations’’ of the NEMA 
TS 2 Standard and according to the Item number listed above and on the traffic 
signal plans. 
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Item 816.01 (Cont.) 
 
The controller unit shall utilize an interface conforming to Subsection 3.3 of 
the NEMA TS 2 Standard.  The controller unit shall utilize an input/output 
interface conforming to the requirements of Paragraph 3.3.1 for all 
input/output functions with the Terminals and Facilities (TF), Malfunction 
Management Unit (MMU), detector rack assembly and auxiliary devices.  The 
controller unit shall also meet the requirements of Paragraph 3.3.6 of the 
NEMA TS 2 Standard.  
 
The controller unit shall be supplied with Port 1, Port 2, and Port 3 as 
defined by the requirements of Subsections 3.3.1, 3.3.2, and 3.3.3, 
respectively. 
 
The controller unit shall be keyboard-entry menu-driven unit and conforming to 
the standard specifications, with internal time base coordination (future 
use), emergency preemption, and programmatic capability. The controller shall 
be complete with a module for future closed loop system functions.   
 
Malfunction Management Unit 
 
The malfunction management unit (MMU) shall comply with Section 4 of the NEMA 
TS 2 standard. The MMU shall be capable of operating as either a Type 16 with 
16 channels (8 vehicle, 4 pedestrian and 4 overlap) or a Type 12 with 12  
channels (8 vehicle, 4 overlap). The MMU supplied shall be configured to 
operate as a Type 16 unit. 
 
The MMU in either the Type 16 or Type 12 configuration shall be capable of 
operating in a NEMA TS 2 Type 1 cabinet, a NEMA TS 2 Type 2 cabinet, or a NEMA 
TS 1 cabinet without loss of functionality. 
 
Detector Rack Assembly 
 
The detector rack assembly shall conform to Paragraph 5.3.4 of the NEMA TS 2 
Standard. The detector rack assembly shall be supplied in a Type 2 
configuration as defined in Table 5-9 of the NEMA TS 2 Standard.   
 
Pictorial Diagram 
 
The cabinet shall also be supplied with a laminated pictorial diagram of the 
intersection layout.  This diagram shall include vehicle and pedestrian signal 
head layout, intersection geometry, vehicle detection zones, street names and 
north arrow.  
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Item 816.01 (Cont.) 
 
Single-Point Vehicle Detection 
 
The Contractor shall provide and install a Single-Point Video Detection (SPVD) 
System, as shown on the plans and these special provisions. The SPVD system 
shall include a single ultra wide angle lens camera, video processor unit, 
detection algorithms, all cables, connections, mounting hardware, application 
software, and accessories required by the manufacturer for proper operation of 
the system, including but not limited to surge protection devices.  
 
The SPVD system shall detect and monitor vehicles on approach roadways 
utilizing advanced, omni-directional, vehicle tracking algorithms along with 
three-dimensional vehicle modeling to supply accurate and consistent stop line 
detection.  
 
The SPVD system shall include all necessary software and hardware to allow the 
end user to program, setup, and/or modify detection zones within the video 
camera image.  
 
One pointing device and one color monitor within the controller cabinet for 
future viewing of the detection camera images shall be supplied by the 
Contractor. The Contractor shall also supply any necessary cables, interface 
devices and software for monitoring video detection via laptop computers. 
 
The camera shall be mounted at the intersection, as shown on the plan or as 
directed by The Engineer,  
 
At a minimum, the SPVD shall meet the following requirements: 
 
Camera 
 Power: 48 VDC, single burial grade CAT 5e cable 
 Operating Temp: -35C to +60C 
 Humidity: Up to 100%  
 Dimensions: 10’’ diameter x 9’’ 
 Weight: less than 11 lbs. 
 The camera shall include an ultra-wide-angle lens. 
 The camera shall include a heater to prevent the formation of ice and 

condensation. 
 The camera, when properly installed and configured, shall be able to 

concurrently observe at least 5 lanes of traffic per approach. 
 The camera shall be able to concurrently observe more than one approach. 
 
Video Processor Unit 
 Power: 120-240 VAC, requiring 150 watts or less. 
 Operating Temp: -34C to +74C 
 Humidity: Up to 95% non-condensing 
 Dimensions: 12.25’’ wide x 11.25’’ depth x 5’’ high 
 Weight: 12 lbs. 
 Enclosure: Rack mount in traffic cabinet 
 The video processor unit shall save configurations and zone plans locally 

to maintain operation with or without monitoring equipment connected. 
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ITEM 816.01(Cont.) 
 
 The video processor unit shall be designed to function dependably in the 

adverse environment found in the typical roadside traffic cabinet. 
 The video processor unit shall include at least 24 detector outputs.  
 The video processor unit shall include an SDLC connection for TS2 type 

controllers 
 The video processor unit shall include a USB on the front surface for 

simple data collection on non-networked systems. 
 The video processor unit shall include both LAN and WAN RJ-45 interface 

ports on the front surface of the unit. 
 
Application Software 
 The application software shall support the creation and modification of at 

least twenty-four (24) polygonal detection zones within the graphical user 
interface. 

 The application software will show images of the detection zones 
superimposed on the video image of traffic. 

 The application software shall support the assignment of a detector 
output(s) to each zone.  These assignments can be modified at any time 
through the software. 

 The application software shall support direction of travel assignment 
within detection zones. The vehicle detection zone shall not activate for 
objects traveling any direction other than the one specified for detection. 
Cross-street and wrong way traffic shall not cause detection.  

 The application software shall change the color of the zone within the 
graphical user interface as vehicles enter or exit a detection zone, 
changing its occupancy status.  This will be required for real-time or 
historical monitoring, and may be turned on or off by the user at any time. 

 The application software shall provide visual indication of the light state 
for each zone within the graphical user interface. 

 The application software shall feature the ability to digitally pan, tilt, 
and zoom within the camera’s field of view without movement of the camera. 

 The application software shall maintain a database of current and 
historical traffic data, and allow for the user to run reports against this 
data to include traffic counts, turn movements, speed, and classification 
at a minimum. 

 The application software shall feature the ability to mask objects that 
occlude the camera field of view and/or disrupt the camera automatic gain 
and exposure control. 

 The application software shall feature an optional reporting interface 
offering point and click reporting for turning movement counts and vehicle 
classification. 

 
The Contractor shall provide software that enables a technician to test all 
features and functions of the SPVD system, and to perform all set-up 
procedures. This software shall be delivered on a CD so that it can be 
installed on other laptops.  
 
The SPVD system shall be installed in accordance with the manufacturer’s 
recommended procedure for installation.  
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ITEM 816.01(Cont.) 
 
The SPVD system shall be installed by factory certified installers and as 
recommended by the manufacturer and documented in installation materials 
provided by the manufacturer. Proof of the factory certification shall be 
provided. Installation includes connecting the SPVD to the traffic signal 
controller and power supply in the associated controller cabinet assembly. 
When the setup is complete and the SPVD system is ready for operation, the 
values of all parameters that were set during the process shall be delivered 
to the Engineer in printed and computer-readable form. All equipment, such as 
software, laptop computer, tools and cables, needed for setup work shall be 
provided by the Contractor. 
 
The Contractor shall be responsible for the proper programming of the SPVD, 
orientation of the SPVD, and all other work necessary to provide a complete 
vehicle detection system. The Contractor may be required to field adjust the 
location of the SPVD system in the presence of the Engineer to properly detect 
approaching vehicles. 
 
The cabinet documentation (box prints) shall show all wiring between the SPVD 
system and the controller cabinet.  
 
Warranty: The supplier shall provide a three-year warranty on the SPVD system 
following installation and warranty registration. The camera shall include an 
additional warranty to require no aiming or focusing for a period of five 
years.  During the warranty period, technical support shall be available from 
the supplier via telephone within 4 hours of the time a call is made by a 
user, and this support shall be available from factory-certified personnel or 
factory-certified installers.  During the warranty period, updates to SPVD 
software shall be available from the supplier without charge. 
 
Data Stick/ Drive 
 
The Contractor shall supply A USB stick or drive used for collecting and 
synchronizing data and site configurations from the video processor unit. The 
USB stick of drive must be NTFS-formatted and have enough available space to 
allow data to be synchronized. 
 
Surge Suppression 
 
The Contractor shall supply and install surge suppression in the traffic 
controller cabinet in accordance with MassDOT Standards. Contractor shall 
contact MassDOT Electrical Systems Unit directly for requirements and/or 
questions. At a minimum surge suppression shall be provided for video 
detection, power service, and emergency preemption. 
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ITEM 816.01(Cont.) 
 
Cabinet Power Supply 
 
Separate power supply shall be supplied and installed in the TS 2 cabinet. As 
a minimum, the power supply shall meet all requirements of Paragraph 5.3.5 of 
the NEMA TS 2 Standard.  The unit shall be AC line powered and provide 
regulated DC power, unregulated AC power, a line frequency reference for the 
load switches and other auxiliary cabinet equipment as required.  
 
The power supply shall be either shelf of rack mounted mounted. 
 
The unit shall contain four LED indicators on the front panel to indicate the 
four outputs;  
1. + 12 VDC +/- 1 VDC @ 2.0 amps, 
2. + 24 VDC +/- 2 VDC @ 2.0 amps, 
3. 12 VAC @ 250 milliamps, and  
4. 60 Hz line frequency reference.  
 
A test point terminal shall also be located on the unit front panel for + 
24VDC and logic ground testing.   
 
Load Switches 
 
Load switches shall comply with Subsection 6.2 of the NEMA TS 2 standard.  All 
load switches shall utilize optically isolated encapsulated modular solid state 
relays.  Discrete components on circuit boards are not acceptable. 
 
Load switch indicator lights shall be LED-type and wired on the input side of 
the device. 
 
Flasher 
 
Flashers shall comply with Subsection 6.3 of the NEMA TS 2 standard and be 
equipped with two output indicator lights which will show flashing power out 
to the cabinet assembly. 
 
Flash Transfer Relays 
 
Flash transfer relays shall comply with Subsection 6.4 of the NEMA TS 2 
standard.  
 
The field electrical loading for flash operation shall be wired through the 
transfer relays such that the load on the 2-circuit flasher is as balanced as 
possible within the limitations of the signal phasing. 
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ITEM 816.01(Cont.) 
 
Traffic Controller Cabinet 
 
Controller cabinet shall conform to the NEMA TS 2 Standards, Section 7.  
Cabinet size shall be as indicated on the plans and as shown below.  
 

TS 2 Type 1 Configuration Table 
 

Item 

Number 

NEMA TS 2 

Cabinet 

Size 

Nominal 

Cabinet Size 

(HxWxD)* 

Config-

uration Type

Table 5-2 

Load 

Switch 

Positions 

Flash 

Transfer 

Relays 

BIUs 

Required 

Detector 

Rack Type 

Table 5-9 

MMU 

(Channels)

816.01 6 52x44x24 3 12 6 3 2 16 
Channel 

*  Approximate cabinet dimensions are provided in inches. 

 
Cabinet shall be made of aluminum and painted aluminum.  
 
The cabinet shall also be wired with a normally closed switch connected to a 
user defined input to the controller for remote monitoring of the control 
cabinet’s door open status (for future use). 
 
Where applicable, the cabinet shall be installed with the door opening 
positioned in order to allow general observation of the flow of traffic and 
the inside of the cabinet at the same time.  
 
Bus Interface Units 
 
The Bus Interface Units (BIU) shall comply with Section 8 of the NEMA TS 2 
Standard. The BIU shall be fully interchangeable with any other manufacturer’s 
unit and interchangeable in a NEMA TS 2 Type 2 cabinet assembly. 
 
At a minimum the BIU shall perform the interface function between port 1 at 
the controller unit, the malfunction management unit (MMU), the detector rack 
assembly (video detection), and the terminal facilities.  The cabinets shall 
be supplied with the appropriate number of BIUs required to provide an 
operating traffic control signal according to the plans and these 
specifications. 
 
As a minimum, two LED indicators shall be provided on the BIU front panel. One 
indicator shall serve a dual use; as a power on indication and as a diagnostic 
indicator for proper operation of the device. The second indicator shall serve 
as a transmit indicator illuminating each time data is transmitted. 
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Item 816.01 (Cont.) 
 
Spare Equipment 
 
The Contractor shall provide the following spare signal equipment in the 
proposed traffic signal controller cabinet: 
 

 A full complement of load switches to accommodate each available 
position of the back panel. 

 A full complement of flash transfer relays to accommodate each available 
position of the back panel. 

 Two (2) Bus Interface Units. 
 A 25 foot RS-232 cable for communication function with a laptop 

computer. 
 
Emergency Preemption 
 
The emergency vehicle preemption system shall be installed in the same cabinet 
as the controller. The make and model of the preemption system for this 
project shall meet the approval of MassDOT, including coding requirements. 
 
The emergency vehicle preemption control system shall consist of a data-
encoded phase selector to be installed within the traffic control cabinet in 
the detector rack. This unit will serve to validate, identify, classify, and 
record the signal from the optical detectors located on support structures at 
the intersection.  
 
Upon receiving a valid signal from the detector, the phase selector shall 
generate a preempt call to the controller initiating a preemption operation as 
shown on the plans. 
 
The optical detectors shall be single input, single output units used to 
control one approach. All traffic signal installations shall be supplied with 
a minimum of two optical detectors unless otherwise noted in the major items 
list. 
 
The phase selector shall be a rack-mounted plug-in four channel, dual priority 
device.  The phase selector shall plug into an empty slot in the detector 
rack.  Programming the phase selector shall be via a PC-based computer 
utilizing unit specific software.  One copy of software on a CD shall be 
supplied and licensed to MassDOT.  A hard copy of final programming data shall 
be left in the control cabinet.  A complete set of interface cables for phase 
selector to laptop connection shall be supplied in the cabinet. 
 
The Contractor shall install a confirmation strobe at the traffic signal 
locations as shown on the plans.  The confirmation strobe shall serve to 
validate to the driver of the emergency vehicle that the traffic signal has 
recognized the preemption call and will initiate the proper preemption 
sequence.  The confirmation strobe shall be a white lens. 
 
The Contractor shall be responsible for the proper programming of the phase 
selector, orientation of the optical detectors, and all other work necessary 
to provide a complete and operating emergency vehicle preemption systems. The 
Contractor may be required to field adjust the location of the optical 
detectors in the presence of the Engineer to properly detect preemption calls 
from approaching vehicles. Upon final inspection and testing, any 
discrepancies or failures to properly preempt the traffic signals will 
necessitate a complete replacement on any non-compatible equipment. 
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ITEM 816.01(Cont.) 
 
Mast Arms, Poles and Foundations 
 
Mast arms and poles shall be fabricated and constructed in conformance with 
the 2015 MassDOT Overhead Signal Structure and Foundation Standard Drawings 
and as stated below. 
 
All mast arms and poles shall be Type 2 galvanized steel monolevers with shoe 
bases. 
 
Acceptance of Type 2 mast arms and poles will be contingent upon review and 
approval of shop drawings submitted by the Contractor.  Longhand design 
calculations shall be submitted by the Contractor with the shop drawings for 
all Type 2 mast arms and poles. 
 
The Contractor shall provide a set of calculations, stamped by a Structural 
Engineer registered in the Commonwealth of Massachusetts, along with plans and 
specifications for review by the Design Engineer.  
 
The Contractor shall be responsible for performing all soil borings and soil 
classifications associated with the mast arms and poles. Reference is made to 
Items 191, 191.10, 191.11, and 193 for more information. 
 
All foundations associated with the mast arms and poles shall be cored pier 
foundations and constructed in conformance with 2015 MassDOT Overhead Signal 
Structure and Foundation Standard Drawings. Foundation sizes and depths shall 
be selected from the foundation design charts shown in MassDOT’s Standard 
Drawings. 
 
Prior to installation, the Contractor shall notify the Engineer in writing of 
his selection of all foundation footing sizes. 
 
The Contractor is wholly responsible for the design of all foundations 
regardless of soil conditions and/or ledge found at the proposed foundation 
locations. In the event that unforeseen soil conditions are encountered that 
prevent the use of MassDOT standard foundation type, the Contractor is 
responsible to select and design alternative foundation types. Alternative 
foundation types could include spread footings, coring and socketing into rock 
or other foundations previously used to support similar loads, within reason. 
The Contractor shall submit the alternative foundation type to the Engineer 
for review. The alternative foundation type shall be stamped by a Structural 
Engineer registered in the Commonwealth of Massachusetts. 
 
No separate payment will be made for work considered incidental to the 
excavation, including but not limited to, mast arm foundations, dewatering, 
etc. but all costs in connection therewith shall be included in the contract 
bid price. 
 
Foundations shall not obstruct a sidewalk or crosswalk so that passage by 
physically-challenged persons is not impaired. 
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ITEM 816.01(Cont.) 
 
Signal Heads 
 
Proposed signal heads mounted on mast arms shall be rigidly attached to the 
mast arms. All signal heads mounted overhead on mast arms shall be installed, 
with the bottom of the signals at the same height.  All traffic signal lenses 
shall be 12 inches in diameter. All signal heads shall be equipped with ball 
and/or arrow light emitting diode (LED) modules. Five (5) inches louvered 
backplates and tunnel visors shall be provided on all signal heads, unless 
otherwise noted on the plans. 
 
All backplates shall include 2-inch wide, yellow reflective micro-prismatic 
retroflective sheeting conforming to ASTM D4956 Type VIII or better on the 
outside edge of the backplates. 
 
Red, Yellow, And Green LED Vehicle Signal Module 
 
Any equipment that has been type-tested and approved according to Section 
815.21 of the Standard specifications prior to the date of award of this 
contract will be considered as meeting these specifications. 
 
All Red, Yellow, and Green signal displays shall conform to the following: 
 
All Red and Green Light Emitting Diode (LED) signal module shall conform to 
“Interim LED Purchase Specification of the Institute of Transportation 
Engineers, Vehicle Traffic Control Signal Heads - Part 2: Light Emitting Diode 
(LED) Vehicle Traffic Signal Modules”, July 1998 Version or most current 
version, Institute of Transportation Engineers (ITE), 1627 Eye Street NW, 
Suite 600, Washington, DC 20006, Telephone: (202) 785-0060, FAX: (202) 785-
0609. 
 
Yellow LED signal modules shall conform to the above specifications with the 
exception that yellow modules shall meet maintained Minimum Luminous Intensity 
values of Table 1, Section 4 of the above referenced ITE specification of 
compliant green signal modules at 77 degrees Fahrenheit at 120 volts AC, 
throughout the useful life based on normal use in traffic signal operation 
over the operating temperature range. 
 
All signal modules shall conform to the following:  (In case of a conflict, 
the following special provision shall overrule.) 
 
An independent laboratory shall certify that the LED signal module complies 
with Section 6 Quality Assurance of the above stated ITE LED Purchase 
Specification. 
 
LED signal modules must be type tested and approved by the Department 
according to the requirements of Subsection 815.21 of the Standard 
Specifications for Highways and Bridges. 
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ITEM 816.01(Cont.) 
 
On the backside of the LED signal module there shall be a permanently marked 
“up” arrow to aid in the proper orientation of the module during installation. 
 
The manufacturer’s name, trademark, serial number and other necessary 
identification shall be permanently marked on the backside of the LED signal 
module. 
 
Physical and Mechanical Requirement:  LED signal modules shall fit without 
modifications into existing traffic signal housings conforming to “Vehicle 
Traffic Control Signal Heads” (VTCSH) published in the Equipment and Materials 
Standards of the Institute of Transportation Engineers.  The LED signal module 
shall be a single, self-contained device, not requiring on-site assembly for 
installation.  The LED signal assembly construction shall conform to the 
applicable ASTM specifications for the materials used to fabricate the module.  
Each LED signal module shall comprise a smooth surfaced Red, Yellow, or Green 
UV stabilized polycarbonate outer shell, multiple LED light sources, a power 
supply and a polycarbonate back cover assembled in a gasketted or silicon 
sealed unit. 
 
Optical and Light Output Requirement: The minimum luminous intensity values 
and light output shall be maintained within the rated input voltage of 117 
Volts AC.  LED signal modules shall not be allowed to fall short of the 
minimum intensity values at any of the 44 measuring points of the standard 
when lamp is turned on cold for measurements and after a 30 minute warm-up 
time period at 100% duty cycle. 
 
Electrical:  The maximum wattage for 12 inch ball shall be 20 Watts and 10 
Watts for the 12 inch arrow. The LED sources shall not be powered above 70% of 
the manufacturer’s specified rated load.  This shall be clearly shown in 
layman’s terms through calculations, schematics, catalogue cuts, etc. 
 
The LED sources shall be made of the AlInGap type shown clearly in a catalogue 
cut or similar literature. 
 
Warranty:  The LED signal module will be replaced or repaired by the 
manufacturer if it exhibits a failure due to workmanship or material defects 
within the first 60 months of field operation. 
 
The LED signal module will be replaced or repaired by the manufacturer if it 
exhibits either a greater than 40 percent light output degradation or a fall 
below the minimum intensity levels within the first 36 months of field 
operation. 
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ITEM 816.01(Cont.) 
 
Pedestrian Heads with Countdown Timers 
 
All pedestrian heads shall be 16 inch, single units, with countdown timers. 
Pedestrian head indications shall be illuminated L.E.D. type displaying solid 
graphical symbols of a walking person and/or upraised hand. The countdown 
module shall display the number of seconds remaining only at the beginning of 
the flashing “DON’T WALK” interval, continue counting down through the 
flashing “DON’T WALK” interval, and blank out during the steady “DON’T WALK” 
interval. The countdown module shall be automatically set by the intersection 
controller based upon the “WALK” and “DON’T WALK” signal intervals only.  The 
countdown module shall continuously monitor the intersection controller for 
any changes to the pedestrian phase timing, and reprogram itself 
automatically. All LED indications on the pedestrian signal shall have an 
automatic dimming circuit for night illumination to reduce long-term 
degradation to the LEDs. 
 
Accessible Pedestrian Signal Pushbuttons 
 
The Accessible Pedestrian Signal (APS) pushbuttons shall provide information 
in non-visual formats (such as audible tones, speech messages, and/or 
vibrating surfaces). The APS pushbuttons shall be compliant with the 2009 
MUTCD. At a minimum the APS pushbuttons shall be provide with the following 
features: 
 

 Pushbutton locator tone 
 A visible and audible indicator that the button press has occurred 
 A vibro-tactile arrow 
 A speech walk message for the “WALKING PERSON” indication 

 
The APS pushbuttons shall provide visually disabled pedestrians with a locator 
tone that will allow them to find the pushbutton to activate the walk signal. 
Once the pushbutton call has been placed, the signal will provide both an 
audible and tactile response during the related “WALK” portion of the cycle. A 
sunlight visible LED latches “ON” to confirm the button has been pushed. The 
audible response shall be a speech message, indicating the name of the street 
crossing, and when the phase is started.  
 
Housing and Pushbutton Unit – Shall meet the following minimum requirements: 
 

 Constructed of cast aluminum with a powder coated finish. 
 Highly vandal resistant and pressure activated with essentially no 

moving parts. 
 Pushbutton must be able to withstand an impact from a baseball bat or 

hammer. 
 Operating temperature range -34 degrees Celsius to 65 degrees Celsius. 
 Operating voltage range 12 to 36 VDC. 
 Button cap must be made of solid 316 stainless steel. 
 Pushbutton must activate with 5 lbs of force or less. 
 Unit must have an LED display to give indication that of pushbutton 

being pushed. 
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ITEM 816.01(Cont.) 
 
 Pushbutton must fully operate immediately after being completely 

immersed in water for 5 minutes (electrical terminals isolated from 
water). 

 Pushbutton must not allow ice to form such that it would impede function 
of pushbutton or pushbutton cap. 

 All switch electronics must be sealed within the housing.  
 All sounds shall emanate from the back of the of the APS pushbutton unit 

via a weatherproof speaker that is protected by a vandal resistant 
screen. 

 
Tactile Arrows and Locator Tones – Shall meet the following minimum 
requirements: 
 

 APS pushbuttons shall incorporate a locator tone at the pushbutton the 
locator tone, measured at 3 feet from the APS pushbutton, shall be 2dB 
minimum and 5dB maximum above ambient noise level in standard operation 
and shall be responsive to ambient noise level changes. Tones shall 
consist of multiple frequencies with a dominant component of 880Hz. The 
duration of the locator tone shall be 0.15s and shall repeat at 
intervals of 0.15s. 

 APS pushbuttons shall be a minimum of 2 inches across in diameter and 
shall contract visually with their housing and mounting.  

 APS pushbuttons shall include a vibro-tactile arrow aligned parallel to 
the crosswalk direction. The arrow shall be raised 0.03 inches minimum 
and shall be 1.5 inches minimum in length. The arrow head shall be open 
at 45 degrees to the shaft and shall be 33 percent of the length of the 
shaft. Stroke width shall be 10 percent minimum and 15 percent maximum 
of arrow length. The arrow shall contrast with the background. 

 The arrow shall vibrate during the “WALK” portion of the cycle. 
 
Speech Walk Message – The speech walk message shall be audible from the 
beginning of the associated crosswalk. The speech walk message and associate 
APS pushbuttons shall be as follows: 
 
TABLE 1 
 
PEDESTRIAN 
PUSHBUTONS 
 

 
SPEECH WALK MESSAGE 

ALL 
 

Walk sign is on to cross street 

 
Mounting Requirements - A maximum mounting height of 42 inches above the 
finish sidewalk grade shall be used for APS pedestrian pushbuttons.  
 
The Contractor is hereby notified that they are ultimately responsible for 
constructing all pedestrian push button elements (clear ground space, forward 
and side arm reaches) in strict compliance with the current AAB rules, 
regulations and standards. 
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All construction elements in this project associated with pedestrian push 
buttons are controlled by 521CMR – Rules and Regulations of the Architectural 
Access Board. The Contractor shall establish clear ground space at all 
pedestrian push button locations, and shall set arm reach lengths according to 
the AAB rules (or to the details shown on the plans). 
 
The project has been designed to conform to all AAB rules, and the Engineer is 
not aware of any required variances for the work presented on the design 
plans. The Contractor shall notify the Engineer of any project element related 
to the pedestrian push buttons that will not comply with 521 CMR prior to 
constructing said pedestrian push button elements. 
 
Installation - The APS pushbuttons shall be installed by Contractor and as 
recommended by the manufacturer and documented in installation materials 
provided by the manufacturer. The Contractor shall be responsible for the 
proper programming of the APS pushbuttons, orientation of the pushbuttons, and 
all other work necessary to provide a complete and operational APS pushbutton 
system. The Contractor may be required to adjust volume levels as directed by 
the Engineer. When the setup is complete and the APS pushbuttons are ready for 
operation, the values of all parameters that were set during the process shall 
be delivered to the Engineer in printed and computer-readable form.  
 
Warranty - Each APS pushbutton shall be warranted free from defects in 
material and workmanship for a period of at least 2 years from the date of 
installation by the Contractor and acceptance from MassDOT. 
 
During the warranty period, technical support shall be available from the 
supplier to owner via telephone within 4 hours of the time a call is made by a 
user, and this support shall be available from factory-certified personnel 
without charge. 
 
Posts and Bases 
 
Signal posts and bases shall be aluminum shafts with cast aluminum transformer 
bases. 
 
Signal base foundations shall not obstruct a sidewalk or crosswalk so that 
passage by physically-challenged persons is impaired. 
 
Software 
 
The local controller, malfunction management unit, and amplifier software 
shall be supplied with the latest available revision. Any software upgrades 
released by the manufacturer shall be supplied at no charge to MassDOT for a 
period of five years after acceptance of the traffic signal installation. 
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ITEM 816.01(Cont.) 
 
Data Base Programming & Documentation 
 
Each programmable local hardware component (controller, malfunction management 
unit, preemption unit, and camera unit) shall be initially programmed by the 
Contractor based on information contained on the plans. Three sets of hard 
copy programming per device shall be supplied by the Contractor. 
 
Layout Plans 
 
The Contractor shall furnish ‘‘As Built’’ layout plans of the completed 
traffic signal systems as AutoCAD Version 2002 files, with standard MassDOT 
signal inventory format. Copies of the standard format may be obtained from 
the District Traffic Engineer. These ‘‘As Built’’ plans shall be furnished to 
MassDOT District 4 Office prior to the date of final acceptance. Full 
compensation for these plans shall be included in the Contract lump sum price 
of work and no additional compensation will be allowed therefore. 
 
All Layout Plans shall conform to the MassDOT Traffic Signal Layout Drawing 
Control.  See Attachment 1 at the end of these Special Provisions for more 
information. 
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Massachusetts Department of Transportation Traffic Signal Layout 
Drawing Control 
 
The Massachusetts Department of Transportation has established a computer database system, to maintain its traffic 
signal layouts and records. Consultants working on MassDOT projects that require the preparation of traffic signal 
layouts are asked to provide files in AutoCAD format, that is in addition to the regularly submitted Mylar version. 
The AutoCAD files must follow the following guidelines.  
 
 
Photographs (if required by your contract): 
 
Photographs should be taken at all approaches to an intersection. Photographs must be taken after the project 
construction is complete. Photographs must be submitted in electronic (*.JPG) format, low resolution 
(300dpi=150kb minimum file size) is preferred. 
 
Photograph filename should follow this convention XXXXYYZZKK.JPG, where: 
 
XXXX = Four digit signal identification number (assigned by MHD) 
YY  = Two letter direction (EB, WB, NB, SB) 
ZZ = Picture number (01, 02, 03, etc.) 
KK = Revision number (01, 02, 03, etc.) 
 
Example: 0842NB0101.JPG 
 
Plans (copies of standard title sheet, layout plan, and data plan are available for distribution): 
 
Drawing plans shall be generated in AutoCAD Version 2002 (*.DWG file format) or later version. 
 
Plan filename should follow this convention XXXXPZZKK.DWG 
 
Where, 
 
XXXX = Four digit signal identification number (assigned by MHD) 
 
P  = P for layout plan, C for closed loop system, M for miscellaneous plans, etc. 
 
ZZ = Plan number (01, 02, 03, etc.) 
KK  = Revision number (01, 02, 03, etc.) 
 
Examples: 0842P0101.DWG, 0842C0101.DWG, 0842M0101.DWG 
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For Title and Sequence and Timing data plan, filename should follow the following convention: XXXXTKK.DWG 
 
Where, 
 
XXXX = Four digit signal identification number (assigned by MHD) 
 
T = T for title sheet and D for sequence and timing data plan. 
 
KK = Revision number (01, 02, 03, etc.) 
 
Examples: 0842T0101.DWG, 0842D0101.DWG 
 
Layering Convention 
 

Layer 
Name 

Color Line Type Notes 

BASLN 1 - Red BASEL Baseline 
BORDER 7 -White Continuou

s 
Outer border line 

  Continuou
s 

Middle border line 

  Continuou
s 

Inner border line 

CONDUIT 4 - Cyan Hidden2 Signal conduit only 
CURBLN 9 - Gray Continuou

s 
Roadway edges, Islands, and back of sidewalk, wheel chair ramps, etc 
and related text 

DIM 
7 - White Continuou

s 
All dimensions and leaders for signal equipment, and pavement 
markings 

MATCHL
N 

7 - White MATCH Match line between multiple sheets 

OTHER 
7 - White Continuou

s 
Anything that doesn't fall under any other layer 

PVMARK 5 - Blue Continuou
s 

All pavement markings including stop lines, crosswalks, lane lines, 
gore lines, legends, etc. and related text 

SHLL 3 - Green PROPLN Right-of-way (state highway layout line) 
SIGNAL 4 - Cyan Continuou

s 
All signal equipment including: control boxes, signal heads, junction 
boxes, roadway detectors, power source, and related text 

SIGNS 
4 - Cyan Continuou

s 
All signs, related dimensions and text, (typically this layer is frozen) 

STN 
4 - Cyan Continuou

s 
Baseline symbols and text 

TB 
7 - White Continuou

s 
Title block, bar scale, north arrow and related text 

TEXT 
7 - White Continuou

s 
All other text 

TITLES 
7 - White Continuou

s 
All titles and street names with large text 

X-FEAT 14 - Dark 
 Red 

Continuou
s 

All existing features; trees, buildings, dimensions, etc. and related text, 
(typically this layer is frozen) 

X-UTIL 14 - Dark 
Red 

Continuou
s 

All existing utilities, related dimensions and text, except current traffic 
signal conduit and power source utility pole or manhole, (typically this 
layer is frozen) 

 
Line Type 
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All line types should follow the MHD Design Manual guidelines. 
Scale  
 
Drawings, bar scale, dimension, etc. should follow MHD standards for English and Metric units. 
 
Units 
 
Use Decimal units. 
 
Text 
 
Title text and street name text shall be font Romans.shx, style L175. 
All other text shall be font Romans.shx, style L120. 
All text must be upper case. 
 
Symbols 
 
All symbols (pull boxes, signal heads, control boxes, etc.) should be inserted on Layer 0. 
 
Border sheet 
 
A border sheet is available for distribution. The filename, city/town, street/road and signal ID number needs to be 
filled in. 
 
North Arrow should be placed at the top left corner of the sheet per MHD standards. Bar scale should be placed at 
the bottom center of the sheet, per MHD standards. 
 
Pavement Markings 
 
1.  Crosswalk and stop lines shall be polylines type and width = 1 foot (300mm) 
2. Spacing between double yellow center lines = 1 foot (330 mm) 
 
Traffic Signal Conduit 
 
All traffic signal conduits are to be shown as 2 dashed lines spaced 0.66 feet (200 mm) apart. 
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ITEM 874.2           TRAFFIC SIGN REMOVED AND RESET  
 
 
The work under these items shall conform to the relevant provisions of 
Section 828 of the Standard Specifications and the following: 
 
The Contractor shall carefully remove and reset at new locations all existing 
signs, attachment hardware and sign support posts not included under other 
sign items as shown on the drawings and as directed by the Engineer. 
 
Signs, attachment hardware and sign support posts shall be satisfactorily 
stored and protected until reset in the proposed work. 
 
Signs, attachment hardware and sign support posts lost, damaged or otherwise 
made unsuitable for reuse while being removed, transported, stored or reset 
shall be replaced with new materials at no additional cost to the Owner.  New 
attachment hardware shall be furnished and installed as necessary to replace 
any missing or unusable existing hardware. 
 
Included under Item 874.2 are Warning-Regulatory and Route Marker signs, and 
miscellaneous directional signs. 
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ITEM 874.4 TRAFFIC SIGNS REMOVED AND STACKED  
 
 
The work under this item shall conform to the relevant provisions of 
Section 828 of the Standard Specifications and the following: 
 
The work shall include the careful removal and delivery of signs, attached 
hardware and supports from locations shown on the plans and as directed by the 
Engineer.  The signs, attached hardware and supports within the town layout 
shall be removed and stacked in the town Department of Public Works yard. 
 
Any signs and posts damaged or lost either directly or indirectly as a result 
of the Contractor's operations shall be replaced by the Contractor at no 
additional cost to the Owner.  Existing signs shall remain in place until 
proposed new signs are in place.   
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ITEM 999 CONSTRUCTION STAKING  
 
 
Under this item, the Contractor shall layout and set all lines, grades, and 
measurements necessary for construction of the work.  The Engineer shall 
provide information on the baseline system and elevation control available. 
 
All staking shall be directed and performed by qualified engineering or 
surveying personnel who are trained, experienced and skilled in construction 
layout of the type required under this Contract.  The Contractor shall submit 
the qualifications of the survey personnel to the Owner for review and 
approval.  The Owner reserves the right to reject any personnel which, in the 
Owner's judgment, are not adequately qualified.  The Owner also reserves the 
right to evaluate the performance of the survey personnel during the course of 
the work and to require the replacement of any personnel whose work, in the 
judgment of the Owner, is unsatisfactory. 
 
The Engineer may check the layout as established by the Contractor at any time 
as the work progresses.  The Contractor shall be informed of the results of 
these checks, but the Engineer by doing so in no way relieves the Contractor 
of his responsibility for the accuracy of the layout work.  The Contractor 
shall correct or replace any deficient layout and construction work which may 
be the result of inaccuracies in the Contractor's layout at no additional cost 
to the Owner. 
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ITEM 999.1 POLICE SERVICES ALLOWANCE 
 
 
The Contractor shall furnish police services required to direct traffic on 
existing roadways where traffic is maintained. 
 
The Contractor shall provide such police officers as may be deemed necessary 
by either the Engineer or the Town for the direction and control of all 
traffic traveling within and through the project area.  The police officers 
shall be obtained from the Town Police Department as applicable.  The police 
officers shall be paid by the Contractor at the prevailing rate of wages 
established by the Town. 
 
Police employed by the Contractor on a temporary basis are considered to be 
employees of the Contractor, and the Contractor shall issue W-2 "Statements of 
Earnings and Taxes Withheld" to the employees and must submit copies thereof 
to the Massachusetts Department of Taxation and Corporations in the usual 
manner prescribed by law. 
 
Allowance for Police Services 
 
An allowance of Sixteen Thousand Dollars ($16,000.00) for the furnishing of 
police services has been included in all bids.  This allowance is determined 
by multiplying the number of hours estimated as necessary by the prevailing 
hourly rate of wages established for such services.  The Contractor shall 
submit certified copies of itemized bills of services rendered for review and 
approval by the Engineer.  The allowance will be adjusted to the actual amount 
paid for authorized and approved police services as stipulated and shall 
include other payments due to any legal requirements of the State and Federal 
governments. 
 
Payment 
 
The quantity to be paid for under this item shall be the actual amount paid by 
the Contractor to provide satisfactory police services as stipulated and 
required.  Any overhead costs shall be considered to be included in the prices 
bid for the other items of the Contract. 
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Traffic Signal Maintenance Agreement 



Page 1 of 4 
 

AGREEMENT 
BETWEEN THE MASSACHUSETTS DEPARTMENT OF TRANSPORTATION 

AND AMESBURY HEIGHTS LLC 
 

AGREEMENT NO.  ____________________ 
(to be completed by MassDOT) 

AGREEMENT, made this ___ day of ______________, 2016 by and between the Massachusetts 
Department of Transportation – Highway Division, hereinafter called “MassDOT,” and 
AMESBURY HEIGHTS LLC, hereinafter called “DEVELOPER.”  

WHEREAS, the DEVELOPER desires to construct traffic signal system upgrades and minor 
roadway improvements on Haverhill Road (Route 110) at the intersection of Hillside Avenue 
(Route 150) as shown on:  

MassDOT’s Traffic Control Signal Regulation No. ____________________ 
(to be completed by MassDOT) 

Dated: ____________________ 
(to be completed by MassDOT) 

In the Municipality of Amesbury, County of Essex, in said Commonwealth as shown on a set of 
plans consisting of 26 sheets dated 08/22/2016 entitled: 

SAFETY IMPROVEMENT PROJECT 
HAVERHILL ROAD (ROUTE 110) 

IN THE CITY OF  
AMESBURY 

ESSEX COUNTY 

prepared by Vanasse Hangen Brustlin, Inc. of 101 Walnut Street, Watertown, MA, said plans and 
regulation are attached hereto and made a part thereof; and 

Said plans being subject to review and approval by MassDOT before installation, said plans and 
regulation are made a part thereof; and in accordance with: 

Highway Access Permit No.: ____________________ 
(to be completed by MassDOT) 

Dated:  ____________________ 
(to be completed by MassDOT) 

 

 









 
 
 
 
 
 
 
 
 
 

Traffic Control Signal Regulation 



MassDOT HD TOP TCSP-120
REV 11-15-12 * A period of seven consecutive days or more in any given month.

TRAFFIC CONTROL SIGNAL REGULATION

Pursuant to MASS. GEN. LAWS c. 85, § 2 the Massachusetts Department of Transportation (“MassDOT”) hereby approves the 
following described traffic control signal installation and auxiliary signs and surface markings for the above captioned location, 
provided that a permit for the opening of the road and the placing of structures thereon shall be received from the board or officer in 
charge of the road.

This Regulation is granted for the specific signal installation described herein and for its operation in accordance with the 
conditions set forth below and with the requirements of the MassDOT. The details for any materials, alterations, or any continued* or 
substantial departure from the provisions of this Regulation must be submitted to the MassDOT for approval with data sufficient to 
justify such modification. Failure to comply with the requirements and standards set forth by the MassDOT shall automatically void 
this Regulation during such time as non-compliance exists.

I. STANDARDS OF INSTALLATION

The traffic control signal installation and all auxiliary sign and surface markings which are used in conjunction with such 
installation shall conform with the requirements of the MassDOT and with the attached sketch.  

II. OPERATION OF SIGNALS

1. Traffic Control…………………......
2. Coordination……………………….
3. Special Connections………………..
4. Timing for Automatic Operations.... See Attached
5. Hours for Automatic Operation…… Signals shall be operated in stop and go mode continuously unless unusual or emergency

conditions arise which temporarily justify flashing operations or manual override.
6. Flashing Operation………………… Whenever a signal is not operating as traffic control device (stop and go), it must Flash

Yellow or Flash Red as set forth in the accompanying timing and  sequence chart for 
emergency operation. The flashing rate must conform to the latest edition of the Manual 
on Uniform Traffic Control Devices (MUTCD).

7. Manual Operation…………………. Signals may be operated manually at any time irrespective of the hours designated in Part
II (5) of this Regulation.

8. Discontinuance………………… Upon proper justification signals can be discontinued. If required and justified, 
appropriate alternate traffic controls must be installed prior to discontinuance of signals.  
Discontinued signal faces must be turned away from traffic, taken down or covered and 
the District Highway Director notified.

Issuance of this Regulation Supersedes and Terminates: MASSACHUSETTS DEPARTMENT OF TRANSPORTATION

BY___________________________________________________

Neil E. Boudreau
  State Traffic Engineer

State Permit No.:     issued to this intersection

State Layout No.:

Dated:

City or Town: AMESBURY

Location: HAVERHILL RD (RTE 110) AT HILLSIDE AVE (RTE 150)

Regulation No.: ______________ Date: _____________ 

Fully Actuated

None
Emergency Vehicle Pre-emption System

5-694

March 4, 1980

aloncarevic
Line

aloncarevic
Line







W/ COUNTDOWN TIMER



Yellow Times Y = t + v/(2a + 2Gg)
Where Y = Length of Yellow Time (sec), 3 second minimum

t = Driver Perception Reaction Time (1.0sec)
v =  Speed of Vehicle (fps)

Thru Movement: 85th percentile speed OR posted plus 7mph
Left Turn: Posted minus 5 mph

a = Driver Acceleration(10 ft/sec)
G = Acceleration due to Gravity (32.2 f/sec^2)
g = Grade of Approach (percent/ 100), measured about 5.0 seconds upstream

All Red Times R = [(L + w)/v] -1
Where R = Length of Red Clearance Interval (sec), 1 second minimum

L = Length of Vehicle (20 ft)
w = Width of Intersection (ft)

Thru Movement: Stop Line to Outside Edge of Furthest Travel Lane or Nearest Farside Crosswalk lLne
Exclusive Left Turn: Along Vehicle Path from Stop Line to No-conflict Point

v = Speed of Vehicle, Same Methodology as for Yellow Interval

** See MASSDOT Guidance dated 1/8/2013for info on reducing EXCESSIVELY LONG clearances for PERMISSIVE or PROT/PERM LEFT turns

Location: Haverhill Rd at Hillside Ave

Phase

Posted or 
85th Speed 

(mph)

Speed 
Adjustment 
(if required) 

(mph) v (ft/sec) g w (ft)
YELLOW 

TIME (sec)
RED TIME 

(sec)
2 Haverhill Rd EB 35 mph 7 mph 61.7 -0.012 125 4.2 1.3
5 Haverhill Rd EB LT 35 mph -5 mph 44.1 -0.012 125 3.3 2.3
6 Haverhill Rd WB 35 mph 7 mph 61.7 0.035 120 3.8 1.3
1 Haverhill Rd WB LT 35 mph -5 mph 44.1 0.035 125 3.0 2.3
8 Hillside Ave NB 40 mph 7 mph 69.1 0.028 115 4.2 1.0
4 Hillside Ave SB 40 mph 7 mph 69.1 0.000 80 4.5 1.0

Rounding: n.0 to n.1 equals n.0, n.2 to n.6 equals n.5, n.7 to n.9 equals next whole number

Movement

Traffic Signal Clearance Intervals
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Sidewalk Maintenance Letter 















 
 
 
 
 
 
 
 
 
 

MEPA Certificate 

































 
 
 
 
 
 
 
 
 
 

Planning Board Decision 
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