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INTRODUCTION 

The New Haven-Hartford-Springfield rail project will provide Connecticut and New England with 

improved rail service and expanded regional multimodal transportation opportunities.  The project will 

include increasing train speeds, improving track and signals along the corridor, upgrading bridges, 

constructing new stations, and enhancing safety at at-grade crossings. In addition, improvements to or 

relocations of seven existing stations, including Wallingford, Meriden, Berlin, Hartford, Windsor, 

Windsor Locks, and Springfield, for Amtrak intercity service, as well as additional parking and station 

access will be undertaken.  

The following document provides the information requested for submission to the Office of State Traffic 

Administration for proposed improvements at the Berlin Station.  This submittal includes the evaluation 

of traffic conditions in the vicinity of the Berlin Station as a result of future increased NHHS ridership and 

analyzes the potential traffic impacts of the proposed project on traffic operations. 
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ADMINISTRATIVE  DECISION 

REQUEST  CHECKLIST



S T A T E  O F  C O N N E C T I C U T  

Office of the State Traffic Administration   

Department of Transportation 

2800 Berlin Turnpike 

P.O. Box 317546  Newington, CT 06131-7546  

Phone: (860) 594-3020  Fax: (860) 594-2377

MAJOR TRAFFIC GENERATOR    

ADMINISTRATIVE DECISION REQUEST/CHECKLIST   

(To be used where no state highway mitigation/safety measures are proposed) 

Date: October 29, 2013

(PLEASE FILL OUT COMPLETELY) 

DEVELOPMENT INFORMATION 

Name of Facility:   

Location (complete street address; if none, provide map/block/lot information):    

Town and Zip Code:    

   

  

  

    

  

Total Gross Floor Area Categorized By Land Use:    

Existing Parking Spaces:                   Parking Spaces Added by Expansion/Land Use Change:    

Total Parking Spaces:                        Number Designated Handicapped:    

Land Owner’s Corporate Name*:    

Land Owner Contact for Written Correspondence:    

Land Owner’s Address:    

Town, State, & Zip Code:  

Tel:    

Land Owner’s E-Mail:    

Full Time Permanent Jobs Created:  

New Haven-Hartford-Springfield Rail Project - Berlin Station

51 Depot Road

Kensington, CT 06037

75 143

* As noted in the municipal land records.  If there is more than one land owner, a separate form 

   shall be  provided  for each. 

CONSULTANT INFORMATION 

Proposed Gross Floor Area (GSF) and 

Land Use of Expansion: 
Existing 6,800 GSF station building to remain

Proposed GSF and Land Use of Land Use 

Change (i.e. xx retail to xx office, etc.):
Existing 6,800 GSF station building to remain.  Two commercial parcels and one 

residential parcel will be removed for expansion of station parking lot.

6,800 GSF station building

218 6

Connecticut Department of Transportation

John E. Bernick

2800 Berlin Turnpike, PO Box 317546

Newington, CT 06131

860-594-3304

John.Bernick@ct.gov

0

Company Name:  

Contact Person:   

Address:    

Town, State, and Zip Code:    

Phone:     

FAX Number:   

E-Mail:  

STV Incorporated

Tim Casey

80 Ferry Boulevard

203-377-2541

Stratford, CT 06615

203-375-0521

Tim.Casey@stvinc.com
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ADMINISTRATIVE DECISION SUBMISSION GUIDELINES 

• All of the information listed below shall be submitted for the review of new major traffic generators  

that do not substantially affect the state highway system (i.e. mitigation or safety measures 

regarding state highways are not necessary to accommodate traffic generated the new major traffic 

generator).   

• The information is also required for the review of proposed expansions or land use changes to  

existing major traffic generators that predate the Office of the State Traffic Administration (OSTA) 

certification process and those that were previously certified that do not substantially affect the 

state highway system.  

If changes to the state highway system  are being proposed to mitigate the impact of the traffic  

associated with a new major traffic generator or a proposed expansion or land use change to an existing 

major traffic generator then the development will be considered to have a substantial impact on the 

state highway system DO NOT USE THIS CHECKLIST.  Formal OSTA action will be required and a major 

traffic generator certificate application and the information on its associated checklist must be 

submitted. 

This completed checklist shall accompany the administrative decision request.  Copies of any 

information submitted but not considered pertinent to the application will be discarded. 

Five (5) paper copies and one (1) DVD of the information deemed appropriate to the development shall 

be submitted to the OSTA, with an additional set of the information forwarded by the developer to the  

Local Traffic Authority of each involved municipality.  The DVD shall contain all required information in 

digital (i.e. not scanned) .pdf format and the original data files for the traffic and drainage analysis. 

The request will not be considered complete until all of the applicable information is received. 

I. Site Plan: ✔

An overall site plan showing the entire OSTA certifiable area, including the administrative decision  

review area uniquely identified as such, shall be provided, sized to fit on a single 2’ x 3’ plan sheet,  

that identifies all buildings (including gross floor area and land use for each), parking spaces, 

property lines, internal connections to abutting properties, names of all property owners (including 

the abutting property owners), and the complete street address(es) for all properties within the 

certifiable area. If street address information is not available, show map / block / lot information.  An 

aerial photograph  may be used. 

The entire OSTA certifiable area shall include all parcels whose traffic must use the review  

development’s access drive(s) and shall be distinguishable by a distinct peripheral property line with  

the call out “OSTA Certifiable Area”.  Refer to the OSTA web site to view sample overall site plans. 

The overall site plan must show the Intersection Sight Distances (ISD) that will be provided and  

maintained for any existing and proposed drives onto a state highway that were not part of a 

previous OSTA certificate. The ISD may be shown directly on the drives or listed in a tabular format. 

If any state highway driveway ISD encroach on property not owned by the AD developer, OSTA  

certification will be required and the development proposal will not qualify for an AD.  The N/A box  

must be checked here to verify there is no such encroachment. 

✔
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        II.  Site Location Plan - Showing State highways and major intersecting Town roads in the vicinity of  

              the site. 
✔

If 50 or fewer new trips, submit only information noted in Item D-1 below. ✔

If more than 50 but less than100 new trips, submit all information noted under Item C below as 

well as the information noted in Item D-1 and D-2 for all site driveways. 
✔

If approximately 100 or more new trips, or 50 or more new trips to an individual intersection left 

turn movement, then submit all information noted under Items A through G below for site access  

driveways and any other intersections where approximately 100 or more new trips are being 

added, or 50 or more new trips to an individual intersection left turn movement. 

✔

A.  Existing Traffic Volumes 

1.  Flow diagrams showing the appropriate existing peak hour traffic volumes for the 

     proposed development, inclusive of all site drives.  Diagrams must indicate date of 

     submission and date  of existing traffic. 

✔

2.  Identify the hours of the day, day of week and how the peak hours were determined in  

     relation to the proposed development. 

✔

The morning/afternoon weekday and weekend midday peak hours are the most typical 

time  periods analyzed.  Depending on the type of proposed development, all or some 

combination of these hours will be required.  In some cases, the peak hour of the 

generator may be needed  (e.g. movie theatre – evenings, school – dismissal peak). 

Approach volumes must be totaled and checked for accuracy before submission.  Traffic  

volumes between intersections shall be balanced or an explanation for the break in traffic  

flow provided. 

Areas experiencing a significant recreational peak shall be counted during the peak 

season.   When this is not possible, traffic volumes may be seasonally adjusted to reflect 

the heaviest  peak hour volume. 

B.  Background Traffic 

1.  Identify other developments, including those previously approved by the OSTA, or 

     pending, but not yet operational, and include their volume in the background traffic. 
✔

2.  Identify any annual growth or seasonal adjustment factors used and justify their 

     selection. 
✔

III. Traffic Information -  Contact the Trip Analysis Section at (860) 594-2025 with any questions  

      regarding trip generation or distribution.  The amount of traffic information required will be based 

      on the expected number of new trips associated with the development/expansion/land use 

      change. 
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Approach volumes must be totaled and checked for accuracy before submission.  Traffic  

volumes between intersections shall be balanced or an explanation for the break in traffic  

flow provided. 

3.  Provide flow diagrams showing the appropriate background peak hour traffic volumes for 

     the proposed development as determined in the existing condition.  Diagrams must  

     indicate date of submission and date of background traffic.  Background traffic flow 

     diagrams must be consistent with existing traffic diagrams. 

If there are overlapping intersections with a recent, previously approved MTG, the 

combined  traffic figures from the prior MTG shall be used as base traffic for the new project. 

C.  Trip Distribution 

✔ 1.  Provide flow diagrams showing the percent distribution of generated traffic, by  

     direction, for each major road leading to the area and at all access points.  Diagrams  

     must include date of submission.  Flow diagrams shall be consistent with the peak hours 

     analyzed in the existing and background traffic conditions. 

✔

✔

✔ 2.  Provide a description of the methodology used to develop the trip distribution.  Any  

     differences in the approach and departure distribution shall be explained.   

D.  Site Generated Traffic / Combined Traffic Volumes 

✔

1.  Submit a narrative regarding logic used for the trip generation. 

2.  Provide flow diagrams for the applicable peak hour(s) for the generated traffic 

     volumes. 

3.  Provide flow diagrams for the applicable peak hour(s) for the combined traffic volumes 

     (the  sum  of the background and generated traffic volumes).  Diagrams must include  

     date of submission and date of combined traffic. 

In most cases, trip generation data derived from the latest ITE Trip Generation Report will be  

acceptable.  Approved ConnDOT studies are currently utilized to derive trip generation data  

for, super food stores and Dunkin’ Donuts locations.  Other studies will be taken into  

consideration, but will be subject to approval. 

Out parcels contained within retail developments shall utilize the most specific land use 

code available via ITE or other acceptable study data.  For restaurants, indicate whether it is 

a fast- food or sit-down style service, and if there is a drive-up window proposed. 

Trip generation for the Christmas Season, as defined by ITE, is not currently required.  Trip  

generation shall reflect a successful day, not abnormally high-peak periods such as holiday  

weekends. 

For retail developments, Friday afternoon and Saturday midday peak are required study  

periods.  For apartments, condominiums, hotels and motels, the number of 1-, 2-  and 3- 

bedroom units, and the square foot area of each type of unit shall be noted.  For hotels and  

motels, list the number of rooms. 

✔
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E.  Capacity Analysis, including all input data, supportive computation sheets and/or charts shall 

      be  submitted.  The format for the submitted analysis shall be in accordance with Transportation  

      Research Board's Highway Capacity Manual (HCM 2000).  Inquiries about the format of the 

      analysis may be directed to the Division of Traffic Engineering (860) 594-2710.  Analysis should 

      be provided for intersections, interchanges, or expressways for the following time periods and 

      traffic conditions: 

1.  Background Traffic and Combined Traffic – Analyze same peak hours as shown in the 

     traffic flow diagrams. 
✔

2.  Morning and afternoon peak hour of the generator, if different than the 

     morning and afternoon peak hour of the adjacent highway. 
✔

F.  Storage / Queue Analysis - The submission of a storage and/or queue analysis supporting 

     the background and combined traffic capacity analysis provided under Sections III-E.1 and 

     III-E.2 is usually necessary under the following conditions: 

1.  When exclusive turning lanes exist, there is potential through lane blockage of turn 

     lane or  visa verse. 

✔

2.  When there is a potential for vehicular backups affecting operation of nearby 

      intersections,  major drives and/or nearby rail crossings. 
✔

3.  When there is limited stopping sight distance on a signalized approach. ✔

4.  Off-ramp approaches to signalized intersections. ✔

5.  Other conditions may be identified during the review by the engineer which would  

      require a  storage/queue analysis. 
✔

G.  Supply information on the latest available three years of accident experience.  A narrative for 

      all existing site drives and off-site impacted locations is required.  A table of data or collision  

      diagram may be used to demonstrate the crash history. 

✔

IV. Drainage Requirements 

For developments that do not have frontage on a state highway or state railroad, no drainage 

information will be required. 

For those that do have frontage on a state highway, the amount of drainage information required 

will  be based on an assessment of the drainage impact to the state highway system associated with 

the  development/expansion/land use change.  See attached form “ OSTA Administrative Decision 

Request  – Drainage ” to determine if this project will qualify for an exemption of drainage 

information or if  further drainage information as shown below will be required. 

A.  Drainage Report - A well-documented Drainage Report will facilitate the drainage review  

      process.  Failure to provide the Drainage Report will delay the review and approval process until 

      the document is received.  Inquiries regarding submissions may be directed to the Division of  

      Design Services - Hydraulics and Drainage, (860)594-3238. 

✔
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1.  Locate the MTG site on an 8.5" x 11" excerpt of a USGS topographic quadrangle 

     map (Scale 1:24,000).  Indicate the quadrangle name and number on this plan. 

✔

2.  Locate the MTG site on the relevant portion of the FEMA Flood Insurance Rate 

     Map (FIRM) and Floodway Map.  Indicate the panel number, scale, and effective 

     date of the map(s). 

✔

3.   A detailed narrative specifically relating the proposed drainage design to existing 

      State drainage facilities, (roadways, railroads, etc.), describing any potential impacts 

      consequent to the proposed construction is required.  The narrative must contain a 

      definitive conclusion on whether there is any drainage impact to State facilities.   

  

      The narrative should also include a discussion of existing and proposed drainage 

      patterns.  It is desirable to maintain the existing drainage patterns.  Diversions of storm 

      runoff to State drainage facilities are generally not acceptable unless appropriate 

      drainage rights are obtained from all affected downstream owners. 

✔

4.   Contour plans depicting tributary drainage areas both within and, where applicable, 

      beyond the MTG boundaries are required. 
✔

In some cases, the entire MTG site may drain away from the State transportation facility.  

In  this instance, the report narrative identified in Item No. 3 above should so indicate.  

This will  negate the requirement for drainage design computations;  however, contour 

plans are still needed to verify the drainage patterns. 

5.  Submit drainage layout and details of existing and proposed storm sewer as well as  

     hydraulic structure designs and their relationships to any adjacent State drainage 

     facilities.  All proposed outlets connecting or discharging to State maintained facilities 

     must be clearly indicated.  Further, existing State maintained drainage facilities that are 

     located adjacent to development property and/or are potentially affected by the 

     proposed construction must be  shown on the plans. 

✔

6.  Existing and proposed drainage rights and easements of the MTG site and contiguous 

     State properties must be identified on the plans and described in the drainage report 

     narrative.  If there are no existing drainage rights or easements recorded for the MTG or 

     contiguous State property, the drainage report narrative must indicate same. 

✔

7.  For development sites that:  

Connect or discharge to existing State drainage facilities –  a.  and  b.  below are  required. 

Receive discharge from existing State drainage facilities  –  a.  and  b.  below are  required. 

Copies of "as-built" plans showing the location of these State systems are acceptable  

providing that the appropriate pipe sizes, type of pipe, invert elevations, drainage 

structure  types, and top of frame elevations are obtained for hydraulic computations, 

where required.

•

•

• Propose pavement widening on State roadways – a., b., and c. below are required.
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a. Supporting computations and electronic data files for gutter flow, storm sewer,  

hydraulic grade line (water surface profile) and outlet protection, as appropriate  

for the development. 

b. An analysis, including computations and electronic data files for gutter flow,  

storm sewer, hydraulic grade line (water surface profile) and outlet protection, as 

appropriate for the State facilities, shall be performed to its terminus or to a  

distinct hydraulic control to verify its adequacy.  This analysis must consider the  

relative times-to-peak of the site and State maintained drainage systems and is  

required even if a reduction in peak flows from the site itself is anticipated.  

c. A visual inspection of the existing State drainage facilities (pipes and 

structures) shall be performed to verify its condition and documented.  The 

condition of  existing ditches and outlets of the State drainage systems shall 

also be field inspected to verify their stability, need for cleaning, and to ensure 

no erosion or sediment problems exist. 

✔

8.  Design plans and computations (including electronic data files) for any proposed storm 

     water detention (above or below grade), retention or infiltration facilities.  These plans 

     must indicate sizes, dimensions, elevations and construction materials for the facility 

     and its proposed outlet.  At a minimum, design requirements must meet the standards 

     set forth in the Department's Drainage Manual. 

✔

Where failure of these facilities could impact adjoining State systems or structures, an  

Inspection/Maintenance plan must be prepared by the developer.  This plan, together 

with  any formal agreements or related documents, are normally filed in the town land 

records. 

9.  Indicate the location and type of any features included in the proposed drainage 

     design to treat storm runoff and thereby enhance storm water quality.  Treatment 

     shall be accomplished prior to discharging to State drainage systems. 

✔

10.  For sites which contain regulated floodplain or floodway areas as defined by the 

        relevant Flood Insurance Study documents, within their boundaries, the applicant 

        must depict the limits of same on the development site plan(s).  Additionally, any 

        proposed encroachments within these regulated areas must be evaluated, at least 

        in a qualitative sense, for potential  impacts upon upstream or downstream State 

        facilities. Ultimately, a detailed hydraulic evaluation of floodplain or floodway 

        encroachments may be required. 

✔

Provide a copy of local Planning and or Zoning approval and date received, or 

documentation that it is not required.  If the Planning and or Zoning approval does not 

specify the size of the  development, land use and parking which has been approved, 

or does not reference a site plan with the same information, then written confirmation 

from the Planning and or Zoning Office will also be  required specifically indicating 

what has been approved.  

✔

V.  Planning and / or Zoning Approval 

✔

✔
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If approval is required, the town must be in receipt of an appropriate application 

prior to the submission of the AD request to the OSTA.  If the approval has not been 

granted, a statement  indicating the anticipated schedule for obtaining Planning and 

or Zoning approval must be supplied.   Upon approval, a copy thereof must be 

submitted. 

✔

VI. Local Traffic Authority Concurrence 

Written confirmation from the Local Traffic Authority indicating concurrence with the 

assessment of  no substantial impact to the state highway system contingent on the 

Department’s agreement with said assessment must be provided.
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OFFICE OF THE STATE TRAFFIC ADMINISTRATION (OSTA)  -  ADMINISTRATIVE DECISION REQUEST  -  DRAINAGE

Name of Facility Town State Route(s)

Location (complete street address; if none, provide map/block/lot information)

Stormwater Runoff (at least one of the following must be checked to qualify):

The proposed project will not increase impervious area at the site.

Stormwater runoff from the site does not drain nor is directed to State property or State owned/maintained drainage 
facilities. 

Diversions (the following must be checked to qualify):

Proposed drainage patterns on the site are maintained as closely as possible to the existing site conditions. No diversion  

of stormwater or stream flow is proposed that will potentially affect State or private property.

State Drainage System Modifications (the following must be checked to qualify):

There are no new connections or modifications to State owned/maintained drainage systems.

There are no modifications to the development drainage system that a State drainage connects or discharges to.

Drainage Rights/Easements  (Check all that apply. Response will be used to determine if new/additional ROW is required):

State drainage facilities are not located on the subject site.

Runoff from any adjacent State highway or railroad facility does not discharge onto the subject site.

Existing and /or proposed site drainage does not connect to a State owned/maintained drainage facility.

Existing site drainage connects to a State owned/ maintained drainage facility. A record of the connection  

exists     - does not exist at the DOT District office.

Land records were searched and no State drainage rights/easements were found for the subject site.

A State “ drainage right of way ” or “ easement ” is recorded on the land records for the property. 

Description of State drainage right of way or easement ( type & location )

The proposed project will not affect an existing State drainage right of way or easement on the subject property.

Flood History (the following must be checked to qualify ):

The subject site does not have a history of flooding or known drainage problems.  The applicant has consulted with the  

municipality and the DOT District Drainage office regarding any flood history or known drainage problems at the site.  A 

copy of the meeting/telephone report is attached. 

Other Approvals

Has the drainage design and stormwater management for the project been approved at the local 

level?  

Yes  No

Name PE Number

Signature Date Affix P.E. Stamp Here

✔

✔

✔

New Haven-Hartford-Springfield Rail Project - Berlin Station Berlin  Rte 372

51 Depot Road

James E. Sherwonit 12175

A record of the connection -

Professional Engineer Certification 

  
I have conducted a site investigation and  reviewed the proposed project plans relative to  the 

information required for this document.  Based on my review and reasonable  investigation, 

including my inquiry of those individuals responsible for obtaining the  in formation, I hereby 

certify that the information provided on this document is complete and true.

✔
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TRAFFIC VOLUMES 

The traffic study area comprises three signalized intersections along Route 372 in the town of Berlin that 

are in close proximity to the existing rail station.  These include:  

• Route 372/Farmington Avenue and Main Street 

• Route 372/Farmington Avenue and Depot Road (Station Driveway) 

• Route 372/Farmington Avenue and Burnham Road/Porters Pass 

These study intersections were selected in consultation with the Connecticut Department of 

Transportation (ConnDOT) for traffic analyses performed for the NHHS High Speed Rail Service 

Environmental Assessment (EA). 

The existing AM and PM peak hour traffic volumes were collected in 2008 by the EA consultant team.  

These volumes were checked and balanced by ConnDOT, who provided the following existing, 2016 No 

Build, and 2016 Build AM and PM peak hour volumes used for traffic analysis.     
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TRAFFIC ANALYSIS METHODOLOGY AND RESULTS 

Synchro 8 traffic analysis software was used to determine the capacities and levels of service for each of 

the intersections comprising the traffic study.  This program utilizes the analytical methodologies 

developed in the Highway Capacity Manual (HCM), and generates an intersection level of service output 

based on calculated delays and queues.  

For a signalized intersection, levels of service are determined for the intersection and its individual lane 

groups and are defined in terms of the average control delays experienced by all vehicles that arrive in 

the analysis period, including delays incurred beyond the analysis period when the intersection or lane 

group is saturated.   

The delay levels for signalized intersections are detailed below. 

• LOS A describes operations with very low delay, i.e., up to 10 seconds per vehicle.  This occurs 

when signal progression is extremely favorable, and most vehicles arrive during the green 

phase.  Most vehicles do not stop at all. 

• LOS B describes operations with delay in the range of 10 to 20 seconds per vehicle.  This 

generally occurs with good progression and/or short cycle lengths.  Again, most vehicles do not 

stop at the intersection. 

• LOS C describes operations with delay in the range of 20 to 35 seconds per vehicle.  These higher 

delays may result from fair progression and/or longer cycle lengths.  The number of vehicles 

stopping at an intersection is significant at this level, although many still pass through without 

stopping. 

• LOS D describes operations with delay in the range of 35 to 55 seconds per vehicle.  At LOS D, 

the influence of congestion becomes more noticeable.  Longer delays may result from some 

combination of unfavorable progression, long cycle lengths, or high volume-to-capacity (v/c) 

ratios.  Many vehicles stop, and the proportion of vehicles that do not stop declines. 

• LOS E describes operations with delay in the range of 55 to 80 seconds per vehicle.  These high 

delay values generally indicate poor progression, long cycle lengths, and high volume-to-

capacity ratios.   
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• LOS F describes operations with delay in excess of 80 seconds per vehicle.  This is considered to 

be unacceptable to most drivers.  This condition often occurs with over-saturation, i.e., when 

arrival flow rates exceed the capacity of the intersection.  It may also occur at high volume-to-

capacity ratios with cycle failures.  Poor progression and long cycle lengths may also be 

contributing to such delays.  Often, vehicles do not pass through the intersection in one signal 

cycle. 

LOS A, B, C, and D are generally considered acceptable, and LOS E and F are considered unacceptable.   

The level-of-service analyses indicated that all three intersections in the study area operate at 

acceptable levels during both the AM and PM peak hours – with overall operations at LOS C or better. 

The analysis of the future traffic conditions of the proposed project (i.e., the future No Build condition) 

serves as the baseline against which impacts of the project are compared.  There would be no new 

stations and no increase in automobile traffic accessing stations under the No Build condition. 

Therefore, the only difference between the 2008 Existing and 2016 No Build conditions is the increased 

traffic volumes on the study area roadway network, which were approved by ConnDOT.   

The No Build traffic analysis results indicated that all movements at the three study intersections would 

continue to operate at the same levels as existing conditions with the exception of westbound Porters 

Pass’ the through/right-turn shared movement at Route 372, which would deteriorate from Existing LOS 

D to No Build LOS E during the PM peak hour.  

The proposed project includes new surface parking for Berlin Station and increased ridership, which 

would generate new vehicular trips to the station.  Peak-hour traffic volumes increments that would 

result from the project and the total 2016 Build traffic volumes were reviewed and approved by 

ConnDOT.  

As documented in the Traffic Operations Analysis technical paper for the NHHS Environmental 

Assessment (EA), the impact criteria for the project were established as follows:  

• Intersections serving station driveways – If the Build LOS at any intersection approach is LOS E or 

worse, then mitigation would be required to improve approach LOS to LOS D or better.  
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• Intersections not serving station driveways (off-site intersections) – If the project causes any 

approach to deteriorate to LOS E or worse, traffic mitigation would be needed.  

Analysis of the Build peak hour traffic volumes indicated that no deterioration in level of service would 

be experienced by any of the study intersection approaches. 



Control Control Control Control Control Control

Delay Delay Delay Delay Delay Delay

EB LTR 0.32 14.4 B 0.46 18.8 B 0.36 15.7 B 0.49 19.6 B 0.38 15.9 B 0.48 18.9 B

WB L 0.18 2.3 A 0.47 2.7 A 0.20 2.4 A 0.52 4.2 A 0.22 2.6 A 0.56 4.3 A

TR 0.20 2.9 A 0.48 3.9 A 0.22 3.1 A 0.52 4.3 A 0.22 3.2 A 0.56 4.9 A

NB LT 0.04 28.3 C 0.08 29.2 C 0.04 28.1 C 0.08 29.0 C 0.04 28.8 C 0.08 29.5 C

R 0.55 27.1 C 0.49 24.1 C 0.56 26.5 C 0.52 24.4 C 0.61 29.0 C 0.59 27.9 C

SB LTR 0.13 38.9 D 0.09 37.0 D 0.13 38.7 D 0.09 37.0 D 0.08 36.6 D 0.06 34.9 C

Overall  Intersection � 13.5 B 11.1 B 13.7 B 11.8 B 14.5 B 12.3 B

EB LT 0.35 1.1 A 0.41 1.1 A 0.35 0.4 A 0.44 1.1 A 0.39 0.5 A 0.45 1.3 A

WB TR 0.30 7.4 A 0.72 13.3 B 0.34 7.9 A 0.78 15.5 B 0.36 8.5 A 0.81 17.8 B

SB LR 0.19 39.5 D 0.14 37.4 D 0.19 39.5 D 0.14 37.4 D 0.24 37.9 D 0.28 36.5 D

Overall  Intersection � 4.6 A 8.9 A 4.3 A 10.1 B 4.9 A 12.2 B

EB L 0.11 27.8 C 0.28 27.9 C 0.10 26.4 C 0.28 26.9 C 0.10 26.4 C 0.28 26.9 C

TR 0.78 42.5 D 0.47 28.3 C 0.82 44.2 D 0.54 28.4 C 0.82 44.2 D 0.54 28.4 C

WB L 0.42 32.5 C 0.30 27.0 C 0.39 30.4 C 0.29 25.8 C 0.39 30.4 C 0.29 25.8 C

TR 0.38 30.0 C 0.89 51.4 D 0.53 30.7 C 0.95 61.1 E 0.53 30.7 C 0.95 61.1 E

NB L 0.10 8.2 A 0.32 9.6 A 0.12 9.1 A 0.36 10.7 B 0.13 9.1 A 0.37 10.9 B

T 0.26 12.6 B 0.60 20.3 C 0.29 14.1 B 0.67 23.1 C 0.32 14.4 B 0.68 23.5 C

R 0.06 10.8 B 0.06 12.7 B 0.11 12.3 B 0.11 14.1 B 0.11 12.3 B 0.11 14.1 B

SB L 0.24 6.4 A 0.34 10.5 B 0.27 7.3 A 0.40 12.1 B 0.28 7.3 A 0.41 12.2 B

TR 0.31 11.6 B 0.45 17.4 B 0.34 13.1 B 0.50 19.3 B 0.35 13.2 B 0.53 19.8 B

Overall  Intersection � 21.2 C 25.6 C 22.3 C 28.9 C 22.3 C 29.0 C

V/C LOS LOS

2008 Existing

Intersection Levels of Service at Berlin Station

2016 No Build

V/C LOSV/C

INTERSECTION & APPROACH

Route 372 at Main Street

Main Street

2016 Build

V/C LOS V/C LOS

PM Peak Hour AM Peak Hour PM Peak Hour

Depot Road

Burnham Street

AM Peak Hour PM Peak Hour

Route 372

Route 372

Porters Pass

Route 372 at Burnham Street/Porters Pass

Route 372 at Depot Road

V/C LOS

AM Peak Hour

Route 372 



HCM Signalized Intersection Capacity Analysis

2: Main St & Route 372(Farmington Ave) 4/4/2013

Existing (2008) AM  2/12/2013 NHHS Rail EA Synchro 8 Report

NS Page 1

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 250 10 110 210 0 10 0 210 2 4 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.7 3.7 5.7 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 1.00 0.85 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1853 1770 1863 1770 1583 1778

Flt Permitted 1.00 0.50 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1853 935 1863 1770 1583 1778

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 272 11 120 228 0 11 0 228 2 4 2

RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 281 0 120 228 0 0 11 228 0 8 0

Turn Type Perm NA pm+pt NA Split NA pt+ov Split NA

Protected Phases 2 1 6 4 4 1 4 3 3

Permitted Phases 2 6

Actuated Green, G (s) 38.1 50.2 50.2 13.0 25.6 2.9

Effective Green, g (s) 38.1 50.2 50.2 13.0 21.4 2.9

Actuated g/C Ratio 0.47 0.62 0.62 0.16 0.26 0.04

Clearance Time (s) 5.7 3.7 5.7 4.2 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 871 666 1154 284 418 63

v/s Ratio Prot c0.15 0.02 0.12 0.01 c0.14 c0.00

v/s Ratio Perm 0.09

v/c Ratio 0.32 0.18 0.20 0.04 0.55 0.13

Uniform Delay, d1 13.4 6.5 6.7 28.7 25.6 37.8

Progression Factor 1.00 0.34 0.39 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 0.4 0.1 1.5 0.9

Delay (s) 14.4 2.3 2.9 28.8 27.1 38.7

Level of Service B A A C C D

Approach Delay (s) 14.4 2.7 27.2 38.7

Approach LOS B A C D

Intersection Summary

HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Existing (2008) AM  2/12/2013 NHHS Rail EA Synchro 8 Report

NS Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 450 310 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 1.00 0.93

Flt Protected 1.00 1.00 0.98

Satd. Flow (prot) 1861 1855 1695

Flt Permitted 1.00 1.00 0.98

Satd. Flow (perm) 1855 1855 1695

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 489 337 11 11 11

RTOR Reduction (vph) 0 0 1 0 11 0

Lane Group Flow (vph) 0 500 347 0 11 0

Turn Type custom NA NA NA

Protected Phases 4 4 6 1 2 3

Permitted Phases 6

Actuated Green, G (s) 63.2 50.2 2.9

Effective Green, g (s) 63.2 50.2 2.9

Actuated g/C Ratio 0.78 0.62 0.04

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1448 1149 60

v/s Ratio Prot c0.06 0.19 c0.01

v/s Ratio Perm c0.21

v/c Ratio 0.35 0.30 0.19

Uniform Delay, d1 2.7 7.2 37.9

Progression Factor 0.35 1.00 1.00

Incremental Delay, d2 0.1 0.1 1.5

Delay (s) 1.1 7.4 39.5

Level of Service A A D

Approach Delay (s) 1.1 7.4 39.5

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 4.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 43.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Existing (2008) AM  2/12/2013 NHHS Rail EA Synchro 8 Report

NS Page 3

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 20 200 100 40 80 100 160 260 20 60 220 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.92 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1711 1710 1711 1650 1711 1781 1711 1801 1531

Flt Permitted 0.50 1.00 0.25 1.00 0.56 1.00 0.57 1.00 1.00

Satd. Flow (perm) 892 1710 452 1650 1017 1781 1034 1801 1531

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 217 109 43 87 109 174 283 22 65 239 87

RTOR Reduction (vph) 0 22 0 0 54 0 0 3 0 0 0 42

Lane Group Flow (vph) 22 304 0 43 142 0 174 302 0 65 239 45

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA Perm

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 20.5 20.5 20.5 20.5 58.6 49.9 52.4 46.8 46.8

Effective Green, g (s) 20.5 20.5 20.5 20.5 58.6 49.9 52.4 46.8 46.8

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.65 0.55 0.58 0.52 0.52

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 203 389 102 375 729 987 644 936 796

v/s Ratio Prot c0.18 0.09 c0.02 c0.17 0.01 0.13

v/s Ratio Perm 0.02 0.10 0.13 0.05 0.03

v/c Ratio 0.11 0.78 0.42 0.38 0.24 0.31 0.10 0.26 0.06

Uniform Delay, d1 27.5 32.7 29.7 29.4 6.2 10.8 8.2 12.0 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 9.9 2.8 0.6 0.2 0.8 0.1 0.7 0.1

Delay (s) 27.8 42.5 32.5 30.0 6.4 11.6 8.2 12.6 10.8

Level of Service C D C C A B A B B

Approach Delay (s) 41.6 30.5 9.7 11.5

Approach LOS D C A B

Intersection Summary

HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Main St & Route 372(Farmington Ave) 4/4/2013

Existing (2008) PM   2/13/2013 NHHS Rail EA Synchro 8 Report

NS Page 1

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 320 10 260 500 0 20 0 210 2 4 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.7 3.7 5.7 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1855 1770 1863 1770 1583 1778

Flt Permitted 1.00 0.41 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1855 757 1863 1770 1583 1778

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 348 11 283 543 0 22 0 228 2 4 2

RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 358 0 283 543 0 0 22 228 0 8 0

Turn Type Perm NA pm+pt NA Split NA custom Split NA

Protected Phases 2 1 6 4 4 1 4 3 3

Permitted Phases 2 6 4

Actuated Green, G (s) 34.1 49.1 49.1 12.8 28.3 4.2

Effective Green, g (s) 34.1 49.1 49.1 12.8 24.1 4.2

Actuated g/C Ratio 0.42 0.61 0.61 0.16 0.30 0.05

Clearance Time (s) 5.7 3.7 5.7 4.2 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 780 600 1129 279 470 92

v/s Ratio Prot 0.19 0.07 c0.29 0.01 c0.14 c0.00

v/s Ratio Perm 0.22

v/c Ratio 0.46 0.47 0.48 0.08 0.49 0.09

Uniform Delay, d1 16.8 8.3 8.9 29.1 23.4 36.6

Progression Factor 1.00 0.28 0.32 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.4 1.1 0.1 0.8 0.4

Delay (s) 18.8 2.7 3.9 29.2 24.1 37.0

Level of Service B A A C C D

Approach Delay (s) 18.8 3.5 24.6 37.0

Approach LOS B A C D

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Existing (2008) PM   2/13/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 520 740 5 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 1.00 0.91

Flt Protected 1.00 1.00 0.98

Satd. Flow (prot) 1861 1861 1667

Flt Permitted 0.99 1.00 0.98

Satd. Flow (perm) 1848 1861 1667

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 565 804 5 11 22

RTOR Reduction (vph) 0 0 0 0 21 0

Lane Group Flow (vph) 0 576 809 0 12 0

Turn Type custom NA NA NA

Protected Phases 4 4 6 1 2 3

Permitted Phases 6

Actuated Green, G (s) 61.9 49.1 4.2

Effective Green, g (s) 61.9 49.1 4.2

Actuated g/C Ratio 0.76 0.61 0.05

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1414 1128 86

v/s Ratio Prot c0.06 c0.43 c0.01

v/s Ratio Perm 0.25

v/c Ratio 0.41 0.72 0.14

Uniform Delay, d1 3.3 11.1 36.7

Progression Factor 0.28 1.00 1.00

Incremental Delay, d2 0.2 2.2 0.8

Delay (s) 1.1 13.3 37.4

Level of Service A B D

Approach Delay (s) 1.1 13.3 37.4

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Existing (2008) PM   2/13/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 20 130 90 60 220 180 140 350 10 160 480 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.93 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1711 1690 1711 1679 1711 1793 1711 1801 1531

Flt Permitted 0.17 1.00 0.46 1.00 0.33 1.00 0.44 1.00 1.00

Satd. Flow (perm) 299 1690 821 1679 591 1793 798 1801 1531

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 141 98 65 239 196 152 380 11 174 522 76

RTOR Reduction (vph) 0 29 0 0 34 0 0 1 0 0 0 32

Lane Group Flow (vph) 22 210 0 65 401 0 152 390 0 174 522 44

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA Perm

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 24.1 24.1 24.1 24.1 51.8 43.1 52.0 43.2 43.2

Effective Green, g (s) 24.1 24.1 24.1 24.1 51.8 43.1 52.0 43.2 43.2

Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.58 0.48 0.58 0.48 0.48

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 80 452 219 449 448 858 550 864 734

v/s Ratio Prot 0.12 c0.24 c0.03 0.22 0.03 c0.29

v/s Ratio Perm 0.07 0.08 0.16 0.15 0.03

v/c Ratio 0.28 0.47 0.30 0.89 0.34 0.45 0.32 0.60 0.06

Uniform Delay, d1 26.0 27.6 26.2 31.7 10.0 15.6 9.3 17.1 12.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.8 0.8 19.7 0.5 1.7 0.3 3.1 0.2

Delay (s) 27.9 28.3 27.0 51.4 10.5 17.4 9.6 20.3 12.7

Level of Service C C C D B B A C B

Approach Delay (s) 28.3 48.2 15.4 17.1

Approach LOS C D B B

Intersection Summary

HCM 2000 Control Delay 25.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Main St & Route 372(Farmington Ave) 4/2/2013
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 270 10 120 230 0 10 0 230 2 4 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.7 3.7 5.7 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1854 1770 1863 1770 1583 1778

Flt Permitted 1.00 0.48 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1854 885 1863 1770 1583 1778

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 293 11 130 250 0 11 0 250 2 4 2

RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 302 0 130 250 0 0 11 250 0 8 0

Turn Type Perm NA pm+pt NA Split NA custom Split NA

Protected Phases 2 1 6 4 4 1 4 3 3

Permitted Phases 2 6 4

Actuated Green, G (s) 36.7 49.4 49.4 13.8 27.0 2.9

Effective Green, g (s) 36.7 49.4 49.4 13.8 22.8 2.9

Actuated g/C Ratio 0.45 0.61 0.61 0.17 0.28 0.04

Clearance Time (s) 5.7 3.7 5.7 4.2 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 840 638 1136 301 445 63

v/s Ratio Prot c0.16 0.02 0.13 0.01 c0.16 c0.00

v/s Ratio Perm 0.10

v/c Ratio 0.36 0.20 0.22 0.04 0.56 0.13

Uniform Delay, d1 14.5 7.0 7.1 28.1 24.8 37.8

Progression Factor 1.00 0.33 0.37 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.2 0.4 0.0 1.6 0.9

Delay (s) 15.7 2.4 3.1 28.1 26.5 38.7

Level of Service B A A C C D

Approach Delay (s) 15.7 2.9 26.5 38.7

Approach LOS B A C D

Intersection Summary

HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/2/2013

Future (2016) AM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 490 340 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 1.00 0.93

Flt Protected 1.00 1.00 0.98

Satd. Flow (prot) 1861 1855 1695

Flt Permitted 0.99 1.00 0.98

Satd. Flow (perm) 1849 1855 1695

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 533 370 11 11 11

RTOR Reduction (vph) 0 0 1 0 11 0

Lane Group Flow (vph) 0 544 380 0 11 0

Turn Type Perm NA NA NA

Protected Phases 4 6 1 2 3

Permitted Phases 4 6

Actuated Green, G (s) 67.4 49.4 2.9

Effective Green, g (s) 67.4 49.4 2.9

Actuated g/C Ratio 0.83 0.61 0.04

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1538 1131 60

v/s Ratio Prot 0.20 c0.01

v/s Ratio Perm c0.29

v/c Ratio 0.35 0.34 0.19

Uniform Delay, d1 1.6 7.8 37.9

Progression Factor 0.15 1.00 1.00

Incremental Delay, d2 0.1 0.2 1.5

Delay (s) 0.4 7.9 39.5

Level of Service A A D

Approach Delay (s) 0.4 7.9 39.5

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 4.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: Route 372 & Burnham St/Porters Pass 4/2/2013

Future (2016) AM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 20 210 110 40 90 110 170 280 20 70 240 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.92 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1711 1708 1711 1652 1711 1782 1711 1801 1531

Flt Permitted 0.47 1.00 0.25 1.00 0.54 1.00 0.56 1.00 1.00

Satd. Flow (perm) 852 1708 449 1652 972 1782 1007 1801 1531

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 228 120 43 98 120 185 304 22 76 261 87

RTOR Reduction (vph) 0 0 0 0 0 0 0 2 0 0 0 0

Lane Group Flow (vph) 22 348 0 43 218 0 185 324 0 76 261 87

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA Perm

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 22.3 22.3 22.3 22.3 56.7 47.8 50.7 44.8 44.8

Effective Green, g (s) 22.3 22.3 22.3 22.3 56.7 47.8 50.7 44.8 44.8

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.63 0.53 0.56 0.50 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 211 423 111 409 685 946 613 896 762

v/s Ratio Prot c0.20 0.13 c0.03 c0.18 0.01 0.14

v/s Ratio Perm 0.03 0.10 0.14 0.06 0.06

v/c Ratio 0.10 0.82 0.39 0.53 0.27 0.34 0.12 0.29 0.11

Uniform Delay, d1 26.1 32.0 28.2 29.3 7.1 12.1 9.0 13.3 12.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 12.2 2.2 1.3 0.2 1.0 0.1 0.8 0.3

Delay (s) 26.4 44.2 30.4 30.7 7.3 13.1 9.1 14.1 12.3

Level of Service C D C C A B A B B

Approach Delay (s) 43.1 30.6 11.0 12.8

Approach LOS D C B B

Intersection Summary

HCM 2000 Control Delay 22.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Main St & Route 372(Farmington Ave) 4/4/2013

Future (2016) PM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 340 10 280 540 0 20 0 230 2 4 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.7 3.7 5.7 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1855 1770 1863 1770 1583 1778

Flt Permitted 1.00 0.38 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1855 712 1863 1770 1583 1778

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 370 11 304 587 0 22 0 250 2 4 2

RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 380 0 304 587 0 0 22 250 0 8 0

Turn Type Perm NA pm+pt NA Split NA custom Split NA

Protected Phases 2 1 6 4 4 1 4 3 3

Permitted Phases 2 6 4

Actuated Green, G (s) 33.7 48.9 48.9 13.0 28.7 4.2

Effective Green, g (s) 33.7 48.9 48.9 13.0 24.5 4.2

Actuated g/C Ratio 0.42 0.60 0.60 0.16 0.30 0.05

Clearance Time (s) 5.7 3.7 5.7 4.2 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 771 580 1124 284 478 92

v/s Ratio Prot 0.20 0.07 c0.32 0.01 c0.16 c0.00

v/s Ratio Perm c0.24

v/c Ratio 0.49 0.52 0.52 0.08 0.52 0.09

Uniform Delay, d1 17.4 8.7 9.3 28.9 23.4 36.6

Progression Factor 1.00 0.41 0.33 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.6 1.2 0.1 1.0 0.4

Delay (s) 19.6 4.2 4.3 29.0 24.4 37.0

Level of Service B A A C C D

Approach Delay (s) 19.6 4.2 24.8 37.0

Approach LOS B A C D

Intersection Summary

HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Future (2016) PM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 560 800 5 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 1.00 0.91

Flt Protected 1.00 1.00 0.98

Satd. Flow (prot) 1861 1861 1667

Flt Permitted 0.99 1.00 0.98

Satd. Flow (perm) 1848 1861 1667

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 609 870 5 11 22

RTOR Reduction (vph) 0 0 0 0 21 0

Lane Group Flow (vph) 0 620 875 0 12 0

Turn Type custom NA NA NA

Protected Phases 4 4 6 1 2 3

Permitted Phases 6

Actuated Green, G (s) 61.9 48.9 4.2

Effective Green, g (s) 61.9 48.9 4.2

Actuated g/C Ratio 0.76 0.60 0.05

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1414 1123 86

v/s Ratio Prot c0.07 c0.47 c0.01

v/s Ratio Perm 0.26

v/c Ratio 0.44 0.78 0.14

Uniform Delay, d1 3.4 12.0 36.7

Progression Factor 0.28 1.00 1.00

Incremental Delay, d2 0.2 3.5 0.8

Delay (s) 1.1 15.5 37.4

Level of Service A B D

Approach Delay (s) 1.1 15.5 37.4

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Future (2016) PM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 20 140 100 60 230 190 150 370 10 170 510 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.93 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1711 1688 1711 1678 1711 1793 1711 1801 1531

Flt Permitted 0.16 1.00 0.44 1.00 0.29 1.00 0.41 1.00 1.00

Satd. Flow (perm) 280 1688 787 1678 517 1793 740 1801 1531

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 152 109 65 250 207 163 402 11 185 554 76

RTOR Reduction (vph) 0 0 0 0 0 0 0 1 0 0 0 0

Lane Group Flow (vph) 22 261 0 65 457 0 163 412 0 185 554 76

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA Perm

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 25.7 25.7 25.7 25.7 50.1 41.3 50.5 41.5 41.5

Effective Green, g (s) 25.7 25.7 25.7 25.7 50.1 41.3 50.5 41.5 41.5

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.46 0.56 0.46 0.46

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 79 482 224 479 404 822 512 830 705

v/s Ratio Prot 0.15 c0.27 c0.04 0.23 0.04 c0.31

v/s Ratio Perm 0.08 0.08 0.19 0.17 0.05

v/c Ratio 0.28 0.54 0.29 0.95 0.40 0.50 0.36 0.67 0.11

Uniform Delay, d1 25.0 27.2 25.0 31.6 11.4 17.1 10.2 18.9 13.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 1.2 0.7 29.6 0.7 2.2 0.4 4.2 0.3

Delay (s) 26.9 28.4 25.8 61.1 12.1 19.3 10.7 23.1 14.1

Level of Service C C C E B B B C B

Approach Delay (s) 28.3 56.7 17.2 19.4

Approach LOS C E B B

Intersection Summary

HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 290 10 120 230 0 10 0 230 2 4 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.7 3.7 5.7 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1854 1770 1863 1770 1583 1778

Flt Permitted 1.00 0.46 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1854 849 1863 1770 1583 1778

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 315 11 130 250 0 11 0 250 2 4 2

RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 324 0 130 250 0 0 11 250 0 8 0

Turn Type Perm NA pm+pt NA Split NA custom Split NA

Protected Phases 2 1 6 4 4 1 4 3 3

Permitted Phases 2 6 4

Actuated Green, G (s) 36.9 48.6 48.6 13.0 25.2 4.5

Effective Green, g (s) 36.9 48.6 48.6 13.0 21.0 4.5

Actuated g/C Ratio 0.46 0.60 0.60 0.16 0.26 0.06

Clearance Time (s) 5.7 3.7 5.7 4.2 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 844 600 1117 284 410 98

v/s Ratio Prot c0.17 0.02 0.13 0.01 c0.16 c0.00

v/s Ratio Perm 0.11

v/c Ratio 0.38 0.22 0.22 0.04 0.61 0.08

Uniform Delay, d1 14.6 7.4 7.5 28.7 26.4 36.3

Progression Factor 1.00 0.33 0.37 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.2 0.4 0.1 2.6 0.4

Delay (s) 15.9 2.6 3.2 28.8 29.0 36.6

Level of Service B A A C C D

Approach Delay (s) 15.9 3.0 29.0 36.6

Approach LOS B A C D

Intersection Summary

HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/3/2013

Future (2016) AM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 30 490 340 30 20 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 0.99 0.95

Flt Protected 1.00 1.00 0.97

Satd. Flow (prot) 1857 1842 1722

Flt Permitted 0.97 1.00 0.97

Satd. Flow (perm) 1799 1842 1722

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 33 533 370 33 22 11

RTOR Reduction (vph) 0 0 4 0 10 0

Lane Group Flow (vph) 0 566 399 0 23 0

Turn Type Perm NA NA NA

Protected Phases 4 6 1 2 3

Permitted Phases 4 6

Actuated Green, G (s) 65.8 48.6 4.5

Effective Green, g (s) 65.8 48.6 4.5

Actuated g/C Ratio 0.81 0.60 0.06

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1461 1105 95

v/s Ratio Prot 0.22 c0.01

v/s Ratio Perm c0.31

v/c Ratio 0.39 0.36 0.24

Uniform Delay, d1 2.1 8.3 36.6

Progression Factor 0.15 1.00 1.00

Incremental Delay, d2 0.2 0.2 1.3

Delay (s) 0.5 8.5 37.9

Level of Service A A D

Approach Delay (s) 0.5 8.5 37.9

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 4.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: Route 372 & Burnham St/Porters Pass 4/3/2013

Future (2016) AM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 3

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 20 210 110 40 90 110 170 290 20 70 260 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 1.00 0.92 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1711 1708 1711 1652 1711 1783 1711 1801 1531

Flt Permitted 0.47 1.00 0.25 1.00 0.52 1.00 0.55 1.00 1.00

Satd. Flow (perm) 852 1708 449 1652 935 1783 988 1801 1531

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 228 120 43 98 120 185 315 22 76 283 87

RTOR Reduction (vph) 0 0 0 0 0 0 0 2 0 0 0 0

Lane Group Flow (vph) 22 348 0 43 218 0 185 335 0 76 283 87

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA Perm

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 22.3 22.3 22.3 22.3 56.7 47.8 50.7 44.8 44.8

Effective Green, g (s) 22.3 22.3 22.3 22.3 56.7 47.8 50.7 44.8 44.8

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.63 0.53 0.56 0.50 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 211 423 111 409 665 946 603 896 762

v/s Ratio Prot c0.20 0.13 c0.03 c0.19 0.01 0.16

v/s Ratio Perm 0.03 0.10 0.15 0.06 0.06

v/c Ratio 0.10 0.82 0.39 0.53 0.28 0.35 0.13 0.32 0.11

Uniform Delay, d1 26.1 32.0 28.2 29.3 7.1 12.2 9.0 13.5 12.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 12.2 2.2 1.3 0.2 1.0 0.1 0.9 0.3

Delay (s) 26.4 44.2 30.4 30.7 7.3 13.2 9.1 14.4 12.3

Level of Service C D C C A B A B B

Approach Delay (s) 43.1 30.6 11.1 13.1

Approach LOS D C B B

Intersection Summary

HCM 2000 Control Delay 22.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

2: Main St & Route 372(Farmington Ave) 4/4/2013

Future (2016) PM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 1

Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 340 10 280 560 0 20 0 230 2 4 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.7 3.7 5.7 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.97

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1855 1770 1863 1770 1583 1778

Flt Permitted 1.00 0.39 1.00 0.95 1.00 0.99

Satd. Flow (perm) 1855 724 1863 1770 1583 1778

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 370 11 304 609 0 22 0 250 2 4 2

RTOR Reduction (vph) 0 1 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 380 0 304 609 0 0 22 250 0 8 0

Turn Type Perm NA pm+pt NA Split NA custom Split NA

Protected Phases 2 1 6 4 4 1 4 3 3

Permitted Phases 2 6 4

Actuated Green, G (s) 34.5 47.4 47.4 12.5 25.9 6.2

Effective Green, g (s) 34.5 47.4 47.4 12.5 21.7 6.2

Actuated g/C Ratio 0.43 0.59 0.59 0.15 0.27 0.08

Clearance Time (s) 5.7 3.7 5.7 4.2 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 790 542 1090 273 424 136

v/s Ratio Prot 0.20 0.06 c0.33 0.01 c0.16 c0.00

v/s Ratio Perm c0.26

v/c Ratio 0.48 0.56 0.56 0.08 0.59 0.06

Uniform Delay, d1 16.8 9.4 10.4 29.3 25.8 34.7

Progression Factor 1.00 0.37 0.34 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.9 1.4 0.1 2.1 0.2

Delay (s) 18.9 4.3 4.9 29.5 27.9 34.9

Level of Service B A A C C C

Approach Delay (s) 18.9 4.7 28.0 34.9

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Future (2016) PM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 10 560 800 10 30 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 3.7 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 1.00 0.92

Flt Protected 1.00 1.00 0.98

Satd. Flow (prot) 1861 1860 1684

Flt Permitted 0.99 1.00 0.98

Satd. Flow (perm) 1848 1860 1684

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 11 609 870 11 33 43

RTOR Reduction (vph) 0 0 0 0 40 0

Lane Group Flow (vph) 0 620 881 0 36 0

Turn Type custom NA NA NA

Protected Phases 4 4 6 1 2 3

Permitted Phases 6

Actuated Green, G (s) 59.9 47.4 6.2

Effective Green, g (s) 59.9 47.4 6.2

Actuated g/C Ratio 0.74 0.59 0.08

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1368 1088 128

v/s Ratio Prot c0.07 c0.47 c0.02

v/s Ratio Perm 0.27

v/c Ratio 0.45 0.81 0.28

Uniform Delay, d1 4.1 13.2 35.3

Progression Factor 0.26 1.00 1.00

Incremental Delay, d2 0.2 4.5 1.2

Delay (s) 1.3 17.8 36.5

Level of Service A B D

Approach Delay (s) 1.3 17.8 36.5

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 18.6

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Future (2016) PM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 3

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 20 140 100 60 230 190 150 390 10 170 520 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 11 11 11 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.93 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1711 1688 1711 1678 1711 1794 1711 1801 1531

Flt Permitted 0.16 1.00 0.44 1.00 0.28 1.00 0.39 1.00 1.00

Satd. Flow (perm) 280 1688 787 1678 499 1794 703 1801 1531

Peak7hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 22 152 109 65 250 207 163 424 11 185 565 76

RTOR Reduction (vph) 0 0 0 0 0 0 0 1 0 0 0 0

Lane Group Flow (vph) 22 261 0 65 457 0 163 434 0 185 565 76

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA Perm

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 25.7 25.7 25.7 25.7 50.1 41.3 50.5 41.5 41.5

Effective Green, g (s) 25.7 25.7 25.7 25.7 50.1 41.3 50.5 41.5 41.5

Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.56 0.46 0.56 0.46 0.46

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 6.0 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 79 482 224 479 396 823 495 830 705

v/s Ratio Prot 0.15 c0.27 c0.04 0.24 0.04 c0.31

v/s Ratio Perm 0.08 0.08 0.19 0.17 0.05

v/c Ratio 0.28 0.54 0.29 0.95 0.41 0.53 0.37 0.68 0.11

Uniform Delay, d1 25.0 27.2 25.0 31.6 11.6 17.4 10.4 19.0 13.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 1.2 0.7 29.6 0.7 2.4 0.5 4.5 0.3

Delay (s) 26.9 28.4 25.8 61.1 12.2 19.8 10.9 23.5 14.1

Level of Service C C C E B B B C B

Approach Delay (s) 28.3 56.7 17.7 19.8

Approach LOS C E B B

Intersection Summary

HCM 2000 Control Delay 29.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0

Intersection Capacity Utilization 81.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



 
 
New Haven	Hartford	Springfield High Speed Rail Program  OSTA AD Request Checklist 

State Project No. 170-2296   Berlin Station 

 

 

 

 

 

QUEUE  ANALYSIS 

 

 

 

 



AM PM AM PM AM PM

EB LTR 152 198 165 212 184 212

WB L 10 21 11 m28 11 m30

TR 22 53 23 69 23 78

NB LT 19 30 19 30 19 31

R 161 162 176 178 182 184

SB LTR 17 17 17 17 16 16

EB LT 9 11 9 11 10 11

WB TR 130 424 144 494 144 #503

SB LR 27 31 27 31 45 54

EB L 28 33 28 33 28 33

TR 239 162 275 202 275 202

WB L 52 64 52 65 52 65

TR 114 #374 169 #441 169 #441

NB L 28 65 32 69 32 69

T 137 337 150 366 163 376

R 25 29 57 51 57 51

SB L 65 57 69 61 69 61

TR 168 233 183 249 189 266

(1)
 m: Volume for 95th percentile queue is metered by upstream signal.

(2)
 #: 95th percentile volume exceeds capacity, queue may be longer.

Depot Road

Burnham Street

Porters Pass

Route 372 

Mvt.

Route 372

Route 372 at Main Street

Main Street

2008 Existing 
(1) (2)

2016 No Build 
(1) (2)

2016 Build 
(1) (2)

Intersection Approach 95th(Percentile Queue Lengths (ft)

Note:

INTERSECTION  &  APPROACH

Route 372 at Burnham Street/Porters Pass

Route 372 at Depot Road

Route 372



Queues

2: Main St & Route 372(Farmington Ave) 4/4/2013

Existing (2008) AM  2/12/2013 NHHS Rail EA Synchro 8 Report

NS Page 1

Lane Group EBT WBL WBT NET NER SWT

Lane Group Flow (vph) 283 120 228 11 228 8

v/c Ratio 0.30 0.17 0.19 0.04 0.46 0.06

Control Delay 14.3 2.5 3.0 28.6 25.5 34.9

Queue Delay 0.0 0.4 0.4 0.0 0.0 0.0

Total Delay 14.3 2.9 3.5 28.6 25.5 34.9

Queue Length 50th (ft) 78 5 13 5 82 4

Queue Length 95th (ft) 152 10 22 19 161 17

Internal Link Dist (ft) 356 128 55 17

Turn Bay Length (ft)

Base Capacity (vph) 940 723 1223 290 491 219

Starvation Cap Reductn 0 308 619 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.30 0.29 0.38 0.04 0.46 0.04

Intersection Summary



Queues

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Existing (2008) AM  2/12/2013 NHHS Rail EA Synchro 8 Report

NS Page 2

Lane Group EBT WBT SBL

Lane Group Flow (vph) 500 348 22

v/c Ratio 0.32 0.28 0.15

Control Delay 1.1 7.0 26.2

Queue Delay 0.3 0.0 0.0

Total Delay 1.3 7.0 26.2

Queue Length 50th (ft) 0 52 5

Queue Length 95th (ft) 9 130 27

Internal Link Dist (ft) 128 548 216

Turn Bay Length (ft)

Base Capacity (vph) 1557 1264 218

Starvation Cap Reductn 489 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.47 0.28 0.10

Intersection Summary



Queues

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Existing (2008) AM  2/12/2013 NHHS Rail EA Synchro 8 Report

NS Page 3

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Lane Group Flow (vph) 22 326 43 196 174 305 65 239 87

v/c Ratio 0.11 0.79 0.42 0.46 0.23 0.30 0.09 0.26 0.10

Control Delay 26.4 43.7 41.0 21.3 6.7 13.2 6.4 14.3 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 26.4 43.7 41.0 21.3 6.7 13.2 6.4 14.3 3.8

Queue Length 50th (ft) 10 159 21 60 31 89 11 72 0

Queue Length 95th (ft) 28 239 52 114 65 168 28 137 25

Internal Link Dist (ft) 492 441 530 323

Turn Bay Length (ft) 50 140 170 120 120

Base Capacity (vph) 257 514 130 526 763 1005 750 936 837

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.09 0.63 0.33 0.37 0.23 0.30 0.09 0.26 0.10

Intersection Summary



Queues

2: Main St & Route 372(Farmington Ave) 4/4/2013

Existing (2008) PM   2/13/2013 NHHS Rail EA Synchro 8 Report

NS Page 1

Lane Group EBT WBL WBT NET NER SWT

Lane Group Flow (vph) 359 283 543 22 228 8

v/c Ratio 0.43 0.44 0.46 0.08 0.41 0.06

Control Delay 18.2 3.8 4.0 29.6 24.0 34.6

Queue Delay 0.0 0.1 0.5 0.0 0.0 0.0

Total Delay 18.2 3.9 4.5 29.6 24.0 34.6

Queue Length 50th (ft) 125 12 30 9 90 4

Queue Length 95th (ft) 198 21 53 30 162 17

Internal Link Dist (ft) 356 128 55 31

Turn Bay Length (ft)

Base Capacity (vph) 826 637 1173 283 541 219

Starvation Cap Reductn 0 40 273 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.43 0.47 0.60 0.08 0.42 0.04

Intersection Summary



Queues

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Existing (2008) PM   2/13/2013 NHHS Rail EA Synchro 8 Report

NS Page 2

Lane Group EBT WBT SBL

Lane Group Flow (vph) 576 809 33

v/c Ratio 0.39 0.66 0.22

Control Delay 1.3 13.7 22.5

Queue Delay 0.1 0.0 0.0

Total Delay 1.4 13.7 22.5

Queue Length 50th (ft) 8 275 5

Queue Length 95th (ft) 11 424 31

Internal Link Dist (ft) 128 548 216

Turn Bay Length (ft)

Base Capacity (vph) 1496 1219 225

Starvation Cap Reductn 216 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.45 0.66 0.15

Intersection Summary



Queues

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Existing (2008) PM   2/13/2013 NHHS Rail EA Synchro 8 Report

NS Page 3

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Lane Group Flow (vph) 22 239 65 435 152 391 174 522 76

v/c Ratio 0.28 0.50 0.30 0.90 0.33 0.46 0.31 0.60 0.10

Control Delay 35.2 26.5 29.4 51.4 9.0 18.6 8.5 21.8 5.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.2 26.5 29.4 51.4 9.0 18.6 8.5 21.8 5.8

Queue Length 50th (ft) 10 92 29 209 32 150 38 219 5

Queue Length 95th (ft) 33 162 64 #374 57 233 65 337 29

Internal Link Dist (ft) 492 441 530 563

Turn Bay Length (ft) 50 140 170 120 120

Base Capacity (vph) 86 515 237 517 485 859 590 864 766

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.26 0.46 0.27 0.84 0.31 0.46 0.29 0.60 0.10

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

2: Main St & Route 372(Farmington Ave) 4/2/2013

Future (2016) AM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 1

Lane Group EBT WBL WBT NET NER SWT

Lane Group Flow (vph) 304 130 250 11 250 8

v/c Ratio 0.33 0.19 0.21 0.04 0.47 0.06

Control Delay 15.3 2.6 3.1 28.4 25.1 34.9

Queue Delay 0.0 0.4 0.4 0.0 0.0 0.0

Total Delay 15.3 3.0 3.5 28.4 25.1 34.9

Queue Length 50th (ft) 94 6 14 4 84 4

Queue Length 95th (ft) 165 11 23 19 176 17

Internal Link Dist (ft) 356 128 55 27

Turn Bay Length (ft)

Base Capacity (vph) 909 693 1205 304 516 219

Starvation Cap Reductn 0 269 563 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.31 0.39 0.04 0.48 0.04

Intersection Summary



Queues

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/2/2013

Future (2016) AM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 2

Lane Group EBT WBT SBL

Lane Group Flow (vph) 544 381 22

v/c Ratio 0.32 0.31 0.15

Control Delay 0.7 7.5 26.2

Queue Delay 0.0 0.0 0.0

Total Delay 0.7 7.5 26.2

Queue Length 50th (ft) 0 63 5

Queue Length 95th (ft) 9 144 27

Internal Link Dist (ft) 128 548 216

Turn Bay Length (ft)

Base Capacity (vph) 1684 1247 218

Starvation Cap Reductn 138 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.35 0.31 0.10

Intersection Summary



Queues

10: Route 372 & Burnham St/Porters Pass 4/2/2013

Future (2016) AM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 3

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Lane Group Flow (vph) 22 348 43 218 185 326 76 261 87

v/c Ratio 0.10 0.82 0.39 0.53 0.26 0.34 0.12 0.29 0.11

Control Delay 25.5 48.1 37.9 33.7 7.5 14.6 6.9 15.6 14.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.5 48.1 37.9 33.7 7.5 14.6 6.9 15.6 14.3

Queue Length 50th (ft) 10 184 20 106 37 104 14 86 26

Queue Length 95th (ft) 28 275 52 169 69 183 32 150 57

Internal Link Dist (ft) 492 441 530 323

Turn Bay Length (ft) 50 140 170 120 120

Base Capacity (vph) 246 493 129 476 714 964 714 896 762

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.09 0.71 0.33 0.46 0.26 0.34 0.11 0.29 0.11

Intersection Summary



Queues

2: Main St & Route 372(Farmington Ave) 4/4/2013

Future (2016) PM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 1

Lane Group EBT WBL WBT NET NER SWT

Lane Group Flow (vph) 381 304 587 22 250 8

v/c Ratio 0.47 0.49 0.50 0.08 0.44 0.06

Control Delay 18.8 5.2 4.4 29.5 24.5 34.6

Queue Delay 0.0 0.1 0.7 0.0 0.0 0.0

Total Delay 18.8 5.3 5.1 29.5 24.5 34.6

Queue Length 50th (ft) 135 12 32 9 100 4

Queue Length 95th (ft) 212 m28 69 30 178 17

Internal Link Dist (ft) 356 128 55 31

Turn Bay Length (ft)

Base Capacity (vph) 815 615 1168 286 549 219

Starvation Cap Reductn 0 24 272 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.47 0.51 0.66 0.08 0.46 0.04

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Future (2016) PM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 2

Lane Group EBT WBT SBL

Lane Group Flow (vph) 620 875 33

v/c Ratio 0.42 0.72 0.22

Control Delay 1.4 15.7 22.5

Queue Delay 0.1 0.0 0.0

Total Delay 1.5 15.7 22.5

Queue Length 50th (ft) 8 317 5

Queue Length 95th (ft) 11 494 31

Internal Link Dist (ft) 128 548 216

Turn Bay Length (ft)

Base Capacity (vph) 1495 1214 225

Starvation Cap Reductn 168 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.47 0.72 0.15

Intersection Summary



Queues

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Future (2016) PM No Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 3

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Lane Group Flow (vph) 22 261 65 457 163 413 185 554 76

v/c Ratio 0.28 0.54 0.29 0.95 0.39 0.50 0.35 0.67 0.11

Control Delay 35.5 32.0 29.2 64.5 10.1 20.1 9.3 24.2 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.5 32.0 29.2 64.5 10.1 20.1 9.3 24.2 15.0

Queue Length 50th (ft) 10 124 29 253 35 162 40 239 24

Queue Length 95th (ft) 33 202 65 #441 61 249 69 366 51

Internal Link Dist (ft) 492 441 530 323

Turn Bay Length (ft) 50 140 170 120 120

Base Capacity (vph) 81 487 227 484 438 823 547 830 705

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.27 0.54 0.29 0.94 0.37 0.50 0.34 0.67 0.11

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

2: Main St & Route 372(Farmington Ave) 4/3/2013

Future (2016) AM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 1

Lane Group EBT WBL WBT NET NER SWT

Lane Group Flow (vph) 337 130 250 11 250 8

v/c Ratio 0.38 0.21 0.22 0.04 0.52 0.05

Control Delay 16.3 3.0 3.4 30.0 28.0 33.3

Queue Delay 0.0 0.2 0.3 0.0 0.0 0.0

Total Delay 16.3 3.2 3.6 30.0 28.0 33.3

Queue Length 50th (ft) 115 6 15 5 102 4

Queue Length 95th (ft) 184 11 23 19 182 16

Internal Link Dist (ft) 356 128 55 27

Turn Bay Length (ft)

Base Capacity (vph) 892 629 1162 277 485 219

Starvation Cap Reductn 0 167 444 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.38 0.28 0.35 0.04 0.52 0.04

Intersection Summary



Queues

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/3/2013

Future (2016) AM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 2

Lane Group EBT WBT SBL

Lane Group Flow (vph) 566 381 44

v/c Ratio 0.36 0.32 0.27

Control Delay 0.9 8.3 31.4

Queue Delay 0.1 0.0 0.0

Total Delay 1.0 8.3 31.4

Queue Length 50th (ft) 8 92 16

Queue Length 95th (ft) 10 144 45

Internal Link Dist (ft) 128 548 216

Turn Bay Length (ft)

Base Capacity (vph) 1570 1204 223

Starvation Cap Reductn 280 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.44 0.32 0.20

Intersection Summary



Queues

10: Route 372 & Burnham St/Porters Pass 4/3/2013

Future (2016) AM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 3

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Lane Group Flow (vph) 22 348 43 218 185 337 76 283 87

v/c Ratio 0.10 0.82 0.39 0.53 0.27 0.35 0.12 0.32 0.11

Control Delay 25.5 48.1 37.9 33.7 7.6 14.7 6.9 15.9 14.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.5 48.1 37.9 33.7 7.6 14.7 6.9 15.9 14.3

Queue Length 50th (ft) 10 184 20 106 37 109 14 95 26

Queue Length 95th (ft) 28 275 52 169 69 189 32 163 57

Internal Link Dist (ft) 492 441 530 323

Turn Bay Length (ft) 50 140 170 120 120

Base Capacity (vph) 246 493 129 476 694 964 704 896 762

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.09 0.71 0.33 0.46 0.27 0.35 0.11 0.32 0.11

Intersection Summary



Queues

2: Main St & Route 372(Farmington Ave) 4/4/2013

Future (2016) PM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 1

Lane Group EBT WBL WBT NET NER SWT

Lane Group Flow (vph) 381 304 609 22 250 8

v/c Ratio 0.47 0.53 0.55 0.08 0.50 0.05

Control Delay 18.8 5.5 5.1 30.8 27.5 33.0

Queue Delay 0.0 0.2 1.0 0.0 0.0 0.0

Total Delay 18.8 5.7 6.1 30.8 27.5 33.0

Queue Length 50th (ft) 135 15 38 9 103 4

Queue Length 95th (ft) 212 m30 78 31 184 16

Internal Link Dist (ft) 356 128 55 31

Turn Bay Length (ft)

Base Capacity (vph) 814 569 1113 274 492 219

Starvation Cap Reductn 0 35 267 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.47 0.57 0.72 0.08 0.51 0.04

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

4: Route 372 (Farmington Ave) & Depot Rd (RR Station) 4/4/2013

Future (2016) PM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 2

Lane Group EBT WBT SBL

Lane Group Flow (vph) 620 881 76

v/c Ratio 0.44 0.76 0.40

Control Delay 1.6 18.1 24.5

Queue Delay 0.1 0.0 0.0

Total Delay 1.7 18.1 24.5

Queue Length 50th (ft) 8 322 16

Queue Length 95th (ft) 11 #503 54

Internal Link Dist (ft) 128 548 216

Turn Bay Length (ft)

Base Capacity (vph) 1427 1157 245

Starvation Cap Reductn 160 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.49 0.76 0.31

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

10: Route 372 & Burnham St/Porters Pass 4/4/2013

Future (2016) PM Build  4/2/2013 NHHS Rail EA Synchro 8 Report

PO Page 3

Lane Group EBL EBT WBL WBT SEL SET NWL NWT NWR

Lane Group Flow (vph) 22 261 65 457 163 435 185 565 76

v/c Ratio 0.28 0.54 0.29 0.95 0.40 0.53 0.36 0.68 0.11

Control Delay 35.5 32.0 29.2 64.5 10.3 20.6 9.4 24.7 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.5 32.0 29.2 64.5 10.3 20.6 9.4 24.7 15.0

Queue Length 50th (ft) 10 124 29 253 35 173 40 246 24

Queue Length 95th (ft) 33 202 65 #441 61 266 69 376 51

Internal Link Dist (ft) 492 441 530 323

Turn Bay Length (ft) 50 140 170 120 120

Base Capacity (vph) 81 487 227 484 429 823 529 830 705

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.27 0.54 0.29 0.94 0.38 0.53 0.35 0.68 0.11

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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ACCIDENT ANALYSIS 

Accident records for the most recent three-year period available, January 2006 through December 2008, 

were obtained from ConnDOT.  The accident records are summarized in the following tables and figure.   

The summary categorizes accidents by type, severity, weather, light condition, road surface condition, 

time of day, day of week, and time of year. 

According to the records, a total of 63 accidents occurred within approximately 0.5-mile segment of 

Route 372 between Main Street and Burnham Road/Porters Pass during the three-year analysis period. 

The intersection with the highest number of accidents (18) was Route 372 at Burnham Street/Porters 

Pass. 

Overall, the predominant accident types were rear-end collisions (51 percent) resulting mainly from 

following too closely.  



Day of Week #Acc % Collision Type #Acc % #Acc %

Sunday 8 12.7% Turning � same direction 4 6.3% Head�on 0 0.0%

Monday 8 12.7% Turning � opp. direction 4 6.3% Backing 3 4.8%

Tuesday 12 19.0% Turning � intersecting paths 7 11.1% Parking 0 0.0%

Wednesday 13 20.6% Sideswipe 4 6.3% Pedestrian 0 0.0%

Thursday 9 14.3% Miscellaneous 0 0.0% Jackknife 0 0.0%

Friday 6 9.5% Overturn 1 1.6% Fixed object 7 11.1%

Saturday 7 11.1% Angle 0 0.0% Moving object 0 0.0%

Rear�end 32 50.8% Unknown 1 1.6%

Total 63 Total 63

Time of Year #Acc % Weather #Acc % #Acc %

Winter (Dec�Feb) 14 22.2% No Adverse Condition 54 85.7% Blowing Sand,Soil, Dirt 0 0.0%

Spring (Mar�May) 16 25.4% Rain 7 11.1% Severe Crosswinds 0 0.0%

Summer (Jun�Aug) 18 28.6% Sleet/Hail 1 1.6% Other 0 0.0%

Fall (Sep�Nov) 15 23.8% Snow 1 1.6% Unknown 0 0.0%

Fog 0 0.0%

Total 63 Total 63

Time of Day #Acc % Contributing Factor #Acc % #Acc %

6 AM � 10 AM 8 12.7% Violated Traffic Control 3 4.8% Defective Equipment 3 4.8%

10 AM � 4 PM 29 46.0% Under the Influence 1 1.6% Unsafe Right Turn on Red 1 1.6%

4 PM � 7 PM 17 27.0% Failed to Grant ROW 7 11.1% Insufficient Vertical Clearance 4 6.3%

7 PM � 12 Mid 9 14.3% Improper Passing Maneuver 4 6.3% Unknown 1 1.6%

12 Mid � 6 AM 0 0.0% Following Too Closely 29 46.0% Unsafe Backing 3 4.8%

Unknown 0 0.0% Slippery Surface 1 1.6% Improper Turning Maneuver 3 4.8%

Driver Lost Control 3 4.8%

Total 63 Total 63

Road Surface Condition #Acc % Light Condition #Acc % Accident Severity #Acc %

Dry 49 77.8% Daylight 49 77.8% Fatal Accidents 0 0.0%

Wet 11 17.5% Dark�not lighted 0 0.0% Incapacitating Injury 0 0.0%

Snow/Slush 1 1.6% Dark�lighted 14 22.2% Non�incapacitating Evident Injury 3 4.8%

Ice 1 1.6% Dawn 0 0.0% Possible Injury 10 15.9%

Sand, Mud, Dirt or Oil 1 1.6% Dusk 0 0.0% Not injured 50 79.4%

Other 0 0.0% Unknown 0 0.0%

Total 63 Total 63 Total 63

Summary of Accident Severity by Year 2006 2007 2008 Total

Fatal Accidents 0 0 0 0

Incapacitating Injury 0 0 0 0

Non�incapacitating Evident Injury 1 1 1 3

Possible Injury 5 4 1 10

Not injured 18 22 10 50

Total Accidents 24 27 12 63

Summary of Accidents by Location 2006 2007 2008 Total

Route 372 and Main Street 3 4 1 8

Route 372 and Amtrak Underpass 4 0 0 4

Route 372 and Depot Road 0 4 2 6

Route 372 and Burnham Street/Porters Pass 9 6 4 19

Total Accidents 16 14 7 37

Three+Year Accident Summary based on CONNDOT Reports

Route 372 between Main Street and Burnham Street 

Jan 1, 2006 to Dec 31, 2008
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1 Dr to Diary Queen 1 1 1 1 1 Rain

2 at Diary Queen 1 1 1 1 1 1

3 at Main Street 1 1 1 1 1 1

4  Main Street 1 1 1 1 1

5 Main Street 1 1 1 1 1 Rain

6 Main Street 1 1 1 1 1 1

7 at Main Street 1 1 1 1 1 1

8 at Main Street 1 1 1 1 1 1

9 Main Street 1 1 1 1 1 1

10 Main Street 1 1 1 1 1 1

11 Amtrak UP 1 1 1 1 1 1

12 Amtrak UP 1 1 1 1 1 1

13 Amtrak UP 1 1 1 1 1 1 Rain

14 Amtrak UP 1 1 1 1 1 1

15 Depot Road 1 1 1 1 1 1

16 at Depot Road 1 1 1 1 1 1 1

17 at Depot Road 1 1 1 1 1 1

18 at Depot Road 1 1

19 at Depot Road 1 1 1 1 1 1

20 at Depot Road 1 1 1 1 1 1

21 30 feet east of Depot Road 1 1 1 1 1 1

22 857 Farmington Avenue 1 1 1 1 1 Rain

23 200 ft east of Depot Road 1 1 1 1 1 1

24 200 ft east of Depot Road 1 1 1 1 1

25 500 Feet E of Main Street 1 1 1 1 1 1

26 500 ft east of Depot Road 1 1 1 1 1 1

27 Dr to Kensington Fire Dept 1 1 1 1 1 1

28 .1 M E of Depot Road 1 1 1 1 1 1

29 .1 M E of Depot Road 1 1 1 1 1 1

30 .1 M E of Depot Road 1 1 1 1 1 Rain

31 CDR FR Rite Aid Pharmacy 1 1 1 1 1 1

32 at 900 Farmington Avenue 1 1 1 1 1 1

33 E of Depot Road 1 1 1 1 1 1

34 .2 M W of Porters Pass 1 1 1 1 1 1

35 .2 M W of Burnham Street 1 1 1 1 1 Rain

36 .2 M W of Burnham Street 1 1 1 1 1 1

37 .21 M W of Burnham Street 1 1 1 1 1

38 .1 M W of Burnham Street 1 1 1 1 1 1

39 .1 M W of Burnham Street 1 1 1 1 1 1 Rain

40 500 ft W of Burnham Street 1 1 1 1 1 1 Rain

41 250 ft W of Burnham Street 1 1 1 1 1 1

42 100 ft W of Burnham Street 1 1 1 1 1 1

43 125 ft W of Burnham Street 1 1 1 1 1 1

44 100 ft W of Burnham Street 1 1 1 1 1 1

45 50 ft W of Porters Pass 1 1 1 1 1 1

46 on 372, 50 Ft W 1 1 1 1 1 Snow

Accident Summary of ConnDOT Data (2006 � 2008)

No. Location Vehicle

Collision Type

Motorcycle Bike

Road ConditionContributing Factor

Notes
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Accident Summary of ConnDOT Data (2006 � 2008)

No. Location Vehicle

Collision Type

Motorcycle Bike

Road ConditionContributing Factor

Notes

47 at Porters Pass 1 1 1 1 1 Rain

48 at Porters Pass 1 1 1 1 1

49 at Porters Pass 1 1 1 1 1 Rain

50 at Burnham Street 1 1 1 1 1 1

51 at Burnham Street 1 1 1 1 1 1

52 at Porters Pass 1 1 1 1 1 1

53 at Porters Pass 1 1 1 1 1 1

54 Burnham Street 1 1 1 1 1 1

55 on Burham Ave 1 1 1 1 1 1

56 Burnham Street 1 1 1 1 1 1

57 Porter Pass 1 1 1 1 1 1

58 Burnham Street 1 1 1 1 1 1

59 at Porter Pass 1 1 1 1 1 1

60 at Burnham Street 1 1 1 1 1 Rain

61 on Porter Pass 1 1 1 1 1 1

62 Porter Pass 1 1 1 1 1

63 Burnham Street 1 1 1 1 1 1

64 Burnham Street 1 1 1 1 1 1

65 35 ft E of Porters Pass 1 1 1 1 1 1

66 at cdr to CVS 1 1 1 1 1 1

67 at dr to CVS 1 1 1 1 1 Rain

68 at dr to CVS 1 1 1 1 1 1


