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I. INTRODUCTION

A. Statutory Authority

Pursuant to § 16-50k of the Connecticut General Statutes ("C.G.S.") and §§ 16-

50j-38 to 16-50j-40 of the Regulations of Connecticut State Agencies ("R.C.S.A."),

Montvile Power LLC ("Montvile Power"), hereby submits to the Connecticut Siting

Council (the "Council") this Petition for a Declaratory Ruling ("Petition") approving

Montvile Power's proposal to retrofit Montvile Station (the "Station") Unit 5 to enable

the unit to use clean wood biomass to produce up to 40 MW of renewable energy (the

"Project"). The Project is eligible to be approved by declaratory ruling because it is an

electric generating facility that wil be located at a site where an electric generating

facility existed prior to July 1,2004. C.G.S. § 16-50k(a).



B. Project Overview

Originally placed in service in the 1950s, Unit 5 is an 82 MW steam generation

unit presently fueled by natural gas and No.6 oiL. Montvile Power proposes to retrofit

Unit 5 to use clean wood biomass to produce up to 40 MW of renewable energy. In

addition, the Project wil be designed to maintain Unit 5's ability to operate on liquid fuel

or natural gas at its full 82 MW capacity, when needed, in order to continue to provide

power during peak periods. In addition, Unit 5's liquid fuel wil be switched form No.6

fuel oil to ultra-low sulfur distilate fuel oil ("ULSD fuel"). The Project wil utilize a

stoker technology with a vibrating grate feed system that will allow the biomass to be

evenly combusted with increased efficiency and lower ash discharge. To control

emissions, retrofitted Unit 5 wil be equipped with enhanced pollution control systems,

and wil be among the cleanest biomass-fueled projects in the country.

Montvile Power plans to procure the biomass fuel supply to power Unit 5 from

local Connecticut sources, including foresters. The Station's location on the estuarine

portion of the Thames River also affords Montvile Power the option to transport

sustainable biomass by barge from the northern states in the event that Connecticut's

indigenous supply becomes depleted. The biomass fuel source wil consist exclusively of

untreated wood, clean urban wood wastes and forest residues, all of which qualify as

sustainable biomass under Connecticut law as further discussed in Section II below.

Due to its location, configuration, fuel source and anticipated emission reductions,

the Project wil not have substantial adverse environmental effects.
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C. Applicant Information

Montvile Power is a wholly-owned subsidiary ofNRG Energy, Inc. ("NRG").

NRG is a competitive power generation company with an approximately 25,000 MW

portfolio distinguished by its range in geography, fuel source and dispatch leveL.

Headquartered in Princeton, New Jersey, NRG owns and operates a diverse portfolio of

power-generating facilities in the Northeast and throughout the United States. NRG and

its subsidiaries own and operate almost 2,000 MW of generation capacity within

Connecticut. NRG is a Member of the New England Power PooL.

II. DESCRIPTION OF THE PROJECT

A. Site Description

Montvile Power has owned and operated the Station since purchasing it from The

Connecticut Light & Power Company ("CL&P") in December 1999. Located in

Uncasville, Connecticut, six miles north of New London, Connecticut, on the Thames

River, the Station has a nominal, aggregate generating capacity of 500 MW, and currently

consists of four units: two steam boilers, Units 5 and 6, and two diesel-fired internal

combustion turbines, Units 10 and 11. Unit 5 currently has a nominal rating of 82 MW.

(A Site Location Map is included as Attachment A to this Petition.) Montvile Power

owns approximately 50 acres comprising the Station site, of which the Project wil utilize

no more than 20%.

As part of the Project, Montvile Power wil construct a fuel storage shed capable

of storing enough wood to fuel Unit 5 for 14 days. The fuel storage shed also wil be

equipped with automated stacking and a reclaim process integrated into the unit's fuel
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management system. As stated above, once retrofitted as a biomass unit, Unit 5 wil

remain able to operate up to 82 MW of capacity, using natural gas or ULSD fueL. The

Station is connected to the Algonquin Gas Transmission ("Algonquin") pipeline by a

pipeline spur, owned by Yankee Gas Services Company ("Yankee Gas"), and, in order

to accommodate Unit 5's full 
load capacity, one of the existing fuel oil storage tanks wil

be converted to suitable storage for ULSD fueL. (A General Arrangement Plan

ilustrating the general layout of the existing Station and the retrofit of Unit 5 is included

as Attachment B to this Petition.)

B. Station Redevelopment

1. Retrofi of Existing Unit 5

Upon completion of the Project, Unit 5 is expected to run as a biomass-fueled,

base load resource for the majority of 
the year. The Project consists of retrofitting Unit 5

to be fueled by biomass to produce up to 40 MW, or to be fueled by either natural gas or

ULSD fuel to retain the ability to provide up to 82 MW for a limited period of time. The

operational flexibilty of the retrofitted Unit 5 - its ability to operate at a nominal rating

of 40 MW when fueled by biomass, while retaining the ability to operate up to 82 MW on

either natural gas or ULSD fuel - wil provide both economic and system reliability

benefits to the state of Connecticut.

Converting Unit 5 to a base load, biomass-fueled generator wil increase its

operating efficiency and will produce cleaner energy, as compared with many of 

the oil-

fired, steam units currently in operation in Connecticut. When the Project is completed,

Unit 5 wil be equipped with regenerative selective catalytic reduction ("RSCR")
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technology to reduce nitrous oxide ("NOx" emissions, and with an oxidation catalyst to

reduce carbon monoxide ("CO") and volatile organic compound ("VOC") emissions,

which will reduce the Station's overall NOx rates up to 75% at Unit 5's full 
load, as

compared to current allowable rates for the Station. (A more detailed description of the

emissions profile for the Station following completion of the Project is provided in

Section iv of this Petition.) Unit 5's base load, biomass-fueled operations also wil

enhance its operational flexibility by allowing Unit 5 to respond more quickly to the

needs ofthe system on high energy demand days. In other words, because Unit 5 wil be

operating as a base load resource, the unit wil effectively provide spinning reserve

capacity at times of system peak - with the added benefit that, as a biomass-fueled

generator, Unit 5 wil provide much cleaner spinning reserve capacity than would be

provided by a ULSD fuel or natural gas-fired unit.

Furthermore, because Unit 5 is expected to operate as a base load resource when

fueled by biomass, completion of the Project wil help to moderate the market price of

energy and of renewable energy credits ("RECs"). Simply put, Unit 5 wil provide more

flexible, lower cost, lower emitting, Class 1 renewable energy with the ability to provide

additional power on demand. When Unit 5 operates on biomass fuel, which should be

the majority of the hours in the year, it wil generate approximately 40 MWs ofRECs to

contribute towards the state's renewable portfolio requirements, which are escalating at a

rate of one percent per year over the next several years. As a result, Connecticut's

consumers will benefit from lower cost power, even as the state moves closer to meeting

its renewable energy goals.
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2. New Fuel

For base load operations, retrofitted Unit 5 primarily wil use biomass fuel

obtained from three source streams:

(1) untreated, recycled wood from manufacturing residues, which includes

sawdust, shavings, and unused wood from wood manufacturing and miling businesses

(e.g. saw mils or flooring mils);

(2) urban wood wastes, which includes land-clearing debris from home and

business development, residential yard wastes from arborists and landscaping activities

and untreated, recycled pallets; and

(3)forest residues, which includes logging residues, land-clearing debris from

timber stand improvements and commercial development removals. Forest residues are

typically whole tree chips and un-merchantable bypro ducts of normal timbering

practices, including trus, limbs, stumps, leaves and tree tops. Un-merchantable

biomass products are traditionally left on the forest floor while high-value saw timber is

sold to lumber markets.

Each of these sources is an unadulterated, qualifying sustainable biomass fuels

within the meaning ofC.G.S. § 16-1 (a)(45). Montvile Power wil not accept painted,

stained, pressure-treated or engineered material or any other construction or demolition

waste for use as a biomass fuel for Unit 5. All biomass fuel is expected to be processed

by the supplier, prior to delivery to the Station. Montvile Power wil specify to its

suppliers that it will only accept wood chips that are no greater than two inches in size.

Although Montvile Power will install a wood hogger to provide limited processing
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capability on site, the wood hogger wil be used solely to process the limited amount of

pre-processed biomass that may be larger than specified.

In addition, the Project scope includes new biomass fuel handling equipment and

the retrofit of an existing fuel oil tank with storage capacityfor a minimum of 50,000

gallons ofULSD fuel, which equates to enough ULSD fuel to operate Unit 5

continuously, at full output, for approximately eight hours. The Station is connected to

the Algonquin pipeline by a pipeline spur owned by Yankee Gas, with sufficient capacity

for plant operations.

3. Electrical Interconnection

The existing interconnection for Unit 5 wil not require any modifications to

accommodate the Project. Unit 5 wil continue to be electrically connected to the

Station's 138 kV substation, which is shared with the Station's Unit 6.

4. Site Aesthetics

The Station has been operated as electrical generation station for over 90 years,

and is a fixture in the surounding community. Visual impacts of the Project wil be

limited to the construction of covered fuel receiving and storage facilities. The fuel

receiving facilty wil be located near the entrance to the Station on Lathrop Road and

wil receive fuel delivery vehicles, which wil then convey the biomass a distance of

approximately 300 yards to the nearby fuel storage facilty. As designed, the storage

facility wil be approximately 90 feet talL. Montvile Power will landscape around the

wood yard receiving area to minimize its visual effects. Grass wil be planted on areas
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not subject to vehicle or foot traffic, and walkways and driveways will be comprised of

crushed stone, asphalt or concrete.

5. Sound Attenuation

The Station is bounded by the Thames River on one side and by an upward-

sloping topography of forested land on the other. This location wil minimize the impact

of sound emissions of Unit 5. In addition, retrofitted Unit 5 will feature high-

performance silencers and noise-attenuating enclosures for the fuel processing

equipment, as well as installation of acoustical barriers around the fuel unloading and

handling equipment, noise emissions are expected to comply with the standards

established by the state of Connecticut. A complete Noise Level Evaluation (the "Noise

Study") evidencing this conclusion was conducted by Shaw Group and is discussed in

detail below in Section iv. (A copy of the Noise Study is included as Attachment C to

this Petition.)

6. Traffic Impacts

A complete study of the impact that construction and operation of the Project wil

have on local traffic (the "Traffic Study") was conducted by Shaw Environmental. Based

on an analysis of the expected traffic levels during the 12-month construction period, the

Project wil result in very minimal impacts on roadway operations. Montvile Power

estimates that approximately 100 craft employees will work on the Project, of which 80

wil work on the site during the heaviest work days. Existing traffic volumes along

Lathrop Road and Depot Road are very light and the additional construction traffic wil

have only minimal and temporary impact on roadway operations. All drivers of
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construction vehicles will be warned to stay off of the local residential streets. The

Projecfs permanent impact on traffic is expected to increase slightly with the addition of

40 fuel truck deliveries each day. Despite the additional fuel deliveries, the Project wil

have no appreciable effect on local traffic volumes or delays. (A copy of 

the Traffic

; included as Attachment D to this Petition.)

C. Construction Plan

NRG Construction LLC, NRG's development, engineering, procurement and

::tion subsidiary, wil directly manage and execute the construction activities for

ect. (A Construction Schedule is included as Attachment E to this Petition.)

onstruction activities associated with the Project include the following:

installation of new maintenance warehouse/garage;

installation of new waste water transfer pump house interconnection to

city sewer;

demolition of existing maintenance garage and waste water treatment
ws10i. C
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facility;

site mobilization for construction activities;

civil work including foundations for the new wood yard material handling

equipment, electro-static precipitators, regenerative select catalytic and

booster fan;

installation of biomass material handling equipment;
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installation of emission controls equipment including dust collector and

electrostatic precipitator ("ESP") for particulate controls, oxidation

catalyst and RSCR for NOx, CO and VOC emissions control;

removal of lower furnace bottom and installation of new stoker grate

firing system including fuel metering system and distribution air systems;

installation of new ash material handling systems;

construction of a new electrical distribution system for power supply to

the new equipment;

retrofit of the No.6 oil supply system day tank to hold ULSD fuel; and

retrofit of Unit 5 to install low NOx burners on the boiler.

Landscaping around the wood yard receiving area also is planned in order to

minimize visual effects of the operation. Grass wil be planted on areas not subject to

vehicle or foot traffic and walkways and driveways wil be of crushed stone, asphalt or

concrete. Erosion and sedimentation control procedures wil be implemented to preçlude

any run-off into the Thames River.

III. NEED FOR THE PROJECT

In 1998, the state legislature adopted a state-wide requirement for the

procurement of renewable energy, C.G.S § 16-245a, and established Connecticut's

renewable portfolio standards ("RPS"). Revised several times since then, Connecticut's

curent RPS require that, by 2020, 20% of energy sold in the state must be produced by

"Class I" renewable resources (as defined by C.G.S. § 16-245a). On March 25, 2009,

NRG fied with the DPUC a Petition for a DeClaratory Ruling with respect to
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qualification of the Project as a Class I renewable energy source pursuant to C.G.S

§ 6-1 (a)(26). A determination on the petition is expected soon, and Montvile Power wil

provide a copy of such determination to the Council as soon as it is received.

Opinions differ regarding the amount of available renewable generation in

NEPOOL. However, there is agreement that existing resources are only sufficient

through 2010 and the absence of additional capacity may cause a shortfall in RECs,

requiring Connecticut electrical delivery companies to procure RECs at the penalty rate

of $55 per megawatt hour. The Project is uniquely situated to take advantage of existing

infrastructure to satisfy a portion of the growing renewable requirements without

constructing additional capacity in Connecticut. The modification of existing, in-state

equipment allows Connecticut to benefit directly from the reinvestment in an aging

facility by improving its emissions profile, while also ensuring that Connecticut

customers' REC costs inure to the benefit of the Connecticut economy, by supporting

local fuel supply and generation.

iv. ENVIRONMENTAL IMP ACTS

A. Air Emissions

The Project is designed to meet all applicable state and federal air quality

requirements, as well as the expected terms of the Air Permit to be issued by DEP under

R.C.S.A. § 22a-174-3a. Overall, the Project is designed to fall within the allowable stack

concentrations of hazardous air pollutants as allowed by R.C.S.A. § 22a-174-29, as well

as to meet Best Available Control Technology standards for sulfur dioxide ("SOi"), NOx,

CO, VOC, PMio, and PMi.5. As designed, the Project also wil meet Lowest Available
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Control Technology for NOx. Unit 5 wil use good combustion practices when fueled by

biomass, and will use ULSD fuel and natural gas up to 82 MW for the control of SOz.

The Project will be equipped with a catalytic oxidation system for the control of CO and

some VOC emissions, and equipped with a new ESP for the control ofPMIo, and PMz.5.

In addition, Unit 5 wil be equipped with RSCR technology for the control ofNOx.

Because the nameplate capacity of Unit 5 is greater than 25 MW, the Project also

is subject to the requirements of the Federal Acid Rain Program (40 C.F.R. § 72). The

Station has an Acid Rain permit issued by DEP for its existing units including Unit 5. No

modification to the Acid Rain Permit is needed. Additionally, the Station has a Title V

Operating Permit (Permit No. 107-0043-TV) issued by DEP on November 15,2007.

Under R.C.S.A. § 22a-174-33(f)(4), Montvile Power is required to submit a request to

revise the Title V Permit within 12 months of 
the commencement of biomass operations.

Based on the foregoing, the air emissions wil meet all applicable state and federal

requirements and wil not have a substantial adverse environmental effect on

Connecticut's air resources.

B. Natural Diversity

As defined in the DEP data base, the Station, and, therefore the Project, is not

located within an area defined as requiring a review ofthe Natural Diversity Database

("NDD") to determine the presence of endangered or threatened species. However,

Montvile Power wil submit a NDDB review form to DEP to solicÌt a response that

either (1) confirms that this review is not needed, or (2) provides information regarding

species of concern. Montvile Power wil provide a copy of such review form to the
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Council upon filing, and wil provide a copy ofDEP's response to the Council upon

receipt.

C. Coastal Zone Consistency Review

The Station is located with the Coastal Zone as identified by DEP. A Coastal

Consistency Review form will be fied with DEP's Office of Long Island Sound

Programs with copies to the Town of Montville, DEP's Air Bureau and the CounciL. No

impact on the Coastal Zone is expected from the Project.

D. Subsurface Environmental Conditions

Phase I and Phase II studies of the Station's site, which were conducted by CL&P

in 1999, indicated historic site contamination, including oil, solvent and coal ash deposits,

from industrial activities that occurred prior to Montvile Power's ownership of 

the

Station. As a condition of 
Montvile Power's 1999 purchase of the Station from CL&P,

with the concurrence ofDEP, Montvile Power accepted responsibility for compliance

with the requirements of the Connecticut Transfer Act, C.G.S. § 22a-134 (the "Transfer

Act"). Pursuant to the Transfer Act, Montvile Power inust remediate and/or implement

controls to address the site pollution. Montvile Power has conducted extensive studies

since it assumed ownership of the Station and has been working with a Licensed

Environmental Professional from Shaw E&I, and with DEP, to remediate the

contamination issues at the Station. The locations chosen for several of the facilities

comprising the Project are within areas identified for remediation. Accordingly,

remediation wil be completed prior to or in conjunction with the completion of the

Project.
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E. Water Resources

1. Cooling Water Diversion

Montvile Power holds water well registrations (Registration Nos. 4000-094-

PWR-RI and 4000-095-PWR-RI) and diversions to divert 354.4 milion gallons per day

("mgd") of water from the Connecticut River for once-through cooling and other uses

associated with the production of electricity. Since there 
wil be no changes to the

existing once-through cooling, no changes to Montvile Power's diversion registration

will be needed. Moreover, no construction activities at the shoreline wil be associated

with obtaining this water, because the water intake infrastructure is currently in place via

existing intake structures, tunel and pump systems to the existing power plant.

2. Water Discharges

Montvile Power holds a current National Pollutant Discharge Elimination System

("NPDES') water discharge permit issued by the DEP (Permit No. CT0003115). This

NPDES permit authorizes discharge of 354.4 mgd of once-through cooling water from

the existing Station units. Since the cooling water needs for the Project wil not change

as a result of changing the fuel source, Montvile Power will not seek a permit

modification for this discharge.

However, the existing NPDES permit also encompasses the operation of a waste

water treatment facility ("WWTF") for processing the low volume industrial waters used

at the Station. Changing to biomass fuel will change inputs to the WWTF. Due to very

low use of the WWTF and to the improvement of publicly-owned treatment facilities

("POTW") in the Town of Montville associated with the Project, all the low volume
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waste discharges will be routed to the local POTW. Initial engineering discussions with

the Town of Montville have been initiated. Ifthe plan to re-route discharged water to the

POTW is approved by the Town, a new, pre-treatment discharge permit will be obtained

from DEP and Montvile Power's existing NPDES permit wil be modified to remove the

WWTF discharge.

3. Site Storm Water Runoff

Montville Power holds a registration under the General Permit for the Discharge

of Storm water Associated with Industrial Activities. The Project wil alter the potential

inputs to the storm water discharge and a modification to the registration wil be

submitted to DEP by Montvile Power, once an evaluation of such changes is completed

and confirmed. Furthermore, if necessary to accommodate the Project, Montvile Power

wil submit a registration under the General Permit for the Discharge of Stormwater

Associated with Construction Activities.

F. Sound

The Noise Study conducted by Shaw Group assessed the potential noise impact of

the Project. (A copy of the Noise Study is included with this Petition as Attachment C.)

According to the Noise Study, the acoustical design of Unit 5 and all related equipment

wil yield full compliance with the performance standards established by the Connecticut

DEP. Noise emissions between industrial Zone Class C sites and residential Zone Class

A sites are limited to 61 dba in the daytime and 51 dba at night. Modeling results show

mitigated noise levels to be in compliance with daytime noise emissions limits. Evening

noise levels are marginal, with only slight exceedances of state criteria along adjacent
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properties, under worst case scenario conditions. However, the point at which such

exceedances were measured is at the southern end of the Station's property line, more

than 500 feet from the nearest residential homes, which are separated from the Station

site by woods. Moreover, the measured exceedances are so slight that they fall within the

:: 2 dba margin of error.

Noise attenuation controls planned for the Project include:

· enclosure of 48" feeder conveyor from truck dumper to fuel shed;

· enclosure of fuel hogger (processing) equipment;

· silencers for filters on hogger and truck dumpers; and

· berm or sound barrier around truck unloading facilities

Additionally, enclosure of the 30" conveyor from fuel storage to the boiler house may be

required if observed noise levels during operations continue to exceed state limits.

As stated above, the results of the Noise Study indicate that, given the proposed

acoustical design of the Project, noise emissions are expected to comply with the.

standards established by the state of Connecticut.

V. STATE AND MUNICIPAL CONSULTATIONS

NRG has been in contact with a number of state and local officials as part of

NRG's coordinated effort to inform and involve stakeholders in Montvile Power's plan

to improve the Station by adding renewable biomass generation capability. Specifically,

NRG has discussed the Project with:

· Council staff;
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· DPUC Chairman Donald Downes, DPUC Commissioners Kevin

DelGobbo, Jack Betkowski and Tony Palermino and DPUC staff;

· DEP staff (Gary Rose, Ric Pirolli, Ernie Bouffard and Jim Grilo);

· Town of Montville Mayor Joseph Jaskiewicz;

· Town of Montvile Police officials (regarding the Traffc Study) - Police

Lieutenant Bunell and Resident State Trooper Collins; and

· the Montvile legislative delegation - Senator Edith Prague,

Representative Betsy Ritter, Representative Kevin Ryan and

Representative Tom Reynolds.

Conversations with all of these stakeholders regarding the Project were positive.

All stakeholders recognize the benefits of developing new, environmentally-beneficial,

renewable generation at the current Station site. Project-specific issues raised by these

stakeholders and addressed with them by NRG (and in this Petition) included

(1) environmental and public policy benefits of adding a renewable energy component to

the Station; (2) staffing levels or increasing employment at the Station; and

(3) maintaining a facility on the tax roll and increasing as additional equipment is added.

Going forward, stakeholders' issues will be addressed in the overall Project plan.

The Traffic Study results have been presented to the Mayor and police officials.

NRG also wil present the results of 
the Noise Study to the Town of Montvile in the near

future. NRG has held several meetings with the Mayor and is presently working with the

Mayor to schedule meetings with key department heads, communty meetings, plant tours
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and informational sessions. NRG will notify the Council of these events and invites the

Council to participate.

VI. CONCLUSION

Based on the foregoing and the attached exhibits, Montville Power respectfully

requests that the Council approve the Project by Declaratory Ruling as allowed under

C.G.S. § 16-50k. The Project wil provide much needed renewable energy, electric

generation capacity and reliability in Connecticut and it wil do so without substantial

adverse environmental effects.

Finally, in accordance with R.C.S.A. § 16-50j-39, the names addresses and

telephone numbers of the persons to whom correspondence or communications in regard

to this Petition are to be directed are:

Andrew W. Lord, Esq.
Murtha Cullina LLP
CityPlace I, 29th Floor
185 Asylum Street
Hartford, CT 06103
Telephone: (860) 240-6180
Facsimile: (860) 240-6150

Julie L. Friedberg, Esq.
Senior Counsel
NRG Energy, Inc.
211 Carnegie Center
Princeton, NJ 08540
Telephone: (609) 524-5232
Facsimile: (609) 524-4941

Judith Lagano
Director -- Asset Management
NRG Energy, Inc.
c/o Montvile Power LLC
74 Lathrop Road
Uncasvile, CT 06382
Telephone: (203) 854-3625
Facsimile: (203) 854-3658

Jonathan Baylor
Senior Analyst, Development &
Asset Management
NRG Energy, Inc.
211 Carnegie Center
Princeton, NJ 08540
Telephone: (609) 524-4958
Facsimile: (203) 524-4941
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Respectfully submitted,

MONTVILLE POWER LLC

~b~#
Andrew W. Lord, Esq.
Murtha Cullina LLP
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MONTVILLE POWER LLC

Noise Assessment of Unit 5 Biomass Conversion

June 2009

Introduction

Montville Station (Montville) is located in Montville, CT. Montville operates two steam-electric
generating units, Units 5 and 6, as required to supply electricity to the ISO New England system.
Unit 5 has a rated capacity of 88 MW. Unit 6 has a rated capacity of 417 MW. Both units burn
either oil or natural gas.

This report addresses ambient sound levels and noise issues at Montville in support of a project
to add biomass (woodchips) as a primary fuel to Unit 5.

New Equipment

Wood chips will be conveyed to the site in trucks, which will enter the plant from Lathrop Road.
Trucks will back into a dumper, and will discharge their loads onto a 48-inch-wide receiving

conveyor. The dumper will be equipped with an air blower and filter for dust control.

The conveyor will transport the wood chips to a hogging machine to ensure they are ground to an
appropriate maximum size, before another 48-inch-wide wide conveyor transports the chips
across the railway line to a Processed Fuel Storage Building on the north side of Unit 5. The
hogger will also be equipped with an air blower and filter for dust control.

The aforementioned new plant items will be run only in the daytime.

Fuel will be conveyed continuously from the storage building to Unit 5 along a 30-inch-wide

conveyor when Unit 5 is utilizing biomass.

Additional plant equipment considered during this assessment was a Combustion Air (CA) Fan,
an electrostatic precipitator, an Induced Draft (ID) fan, and fan filters at metering bins. We also
included an approximation for the RSCR fan unit and ducting; the overfire air fan is assumed to
draw air from within the building. Appendix C includes a list of inputs into the modeL.

Unit 5 will use the existing boiler and turbine-generator, which are both located indoors, and no
further noise assessments are necessary for this equipment.

Regulations

The Connecticut Department of Environmental Protection (CTDEP) has Regulations for the
Control of Noise, Section 22a-69, the relevant parts of which may be summarized as follows:

. Land use classified into zones; A is residential, B is commercial, C is industrial;

. A general prohibition of "excessive noise" beyond zone boundaries;

. The noise emission limit from Zone Class C to Zone Class A is 61 dBA in the daytime,

51 dBA at night (1Opm to 7am);

,. The limits are reduced by 5 dBA if tones are present;
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· There is an allowance of 5 dBA if sources of noise were present between 1 Jan 1960 and
15 Jun 1978 (the date of the Regulations), and an allowance of 10 dBA if the sources
existed before 1960. Montville was in operation prior to 1960.

The town of Montville, in which the plant is sited, has no local noise ordinance. Receptors to the
south of the plant, particularly the residents along Lower Bartlett Road, are located within the
jurisdiction of the Town of Waterford. Waterford does have a noise ordinance, which is less
detailed than the CTDEP regulations, but uses the same criterion of Zone Class C to Zone
Class A emissions as the State, which is 61 dBA in the daytime and 51 dBA at night.

Ambient Noise

Sound level measurements were undertaken without any generating units running on Monday
April 13, 2009 during the daytime and into the following night. These measurements were
obtained at locations around the station boundary shown in Figure 1 and described in Table 1,
below.

Table 1 Location Description for Ambient Measurements June 2008

Location
1

2

3

4
5

6

7

8

9

Descri tion see also Fi ure 1)
Bottom of Lower Bartlett Road, below last house on
this road, with a clear line of si ht to the ower station
Opposite #31 Lower Bartlett Road, on the power
station side of the road
The most southerly boundary on Lathrop Road,

outside the boundar fence near houses
At the main site entrance on Lathro Road
The northern end of the boundary on Lathrop Road,
outside the bounda fence 0 osite houses
The north boundary fence in a clearing on a hill within
the site, behind trees
The most northwest boundary fence within the site,
overlooked b alar e house

At the southern boundary within the site and among
trees, with a direct view of the lant
On the bridge of the railway track with a direct view of
the lant

The measurements were undertaken using Rion model NA-29E integrating octave band sound
level meters (serial numbers 10790058 and 10810374), with the microphones at 1.5 m above
ground leveL. These instruments meet the American National Standards Institute (ANSI) and the
International Electrotechnical Commission (IEC) requirements for Type 1 accuracy and have
calibration traceable to National Institute of Standards Technology (NIST). The meters were also
field calibrated (B&K 4230 no. 782537) before and after each set of measurements. The
measurements were conducted in compliance with Sec. 22a-69-4, Measurement Procedures of
the Connecticut Regulations for the Control of Noise.

The environmental sound level data consisted of A-weighted statistical samples, which provided
the simultaneous measurement of Leq, the equivalent continuous level, and L1o, L50 and L9o, which
are the levels exceeded for 10%, 50% and 90% of the time. The L90 value is used to estimate the
background sound level because it is least affected by short-term variations in sound. The
measurements were for periods of 15 minutes in the daytime and 5 minutes at night. Octave
band frequency measurements were also obtained.

2

P:INRGIMontvillelDraftlReportslNRG Montville Traffic & NoiselNRG Montville Biomass Noise Report Final June 19 2009.doc



This ambient data is presented in Appendix A (Tables A 1 and A2). The west side of the site,
especially at positions along Lathrop Road, was subjected to a strong hum (a tonal component) at
times from the electric switchyard. The switchyard is owned by Northeast Utilities (NU), not NRG,
and hence does not originate from NRG's power plant. However, since the presence of this tone
complicates the study, we have "corrected out" this hum at 120 Hz from the octave band data of
Table A2 in order to arrive at corrected background levels without the hum.

A summary of the Lgo ambient values, after this hum correction has been applied at locations 3
and 4 on Lathrop Road, is given in Table 2, below.

Table 2 Ambient Noise Levels Summary L90 dBA

Ambient
Location Lgo

Daytime
1 Lwr Bartett (lwr) 42.9

2 #3 1 LwrBartlett 43.1

3 Lathrop (south) 43.8 *

4 Entrance 42.9 *

5 Lathrop (north) 43.4

6 Mid north bdry 43.6

7 Far N comer 43.0

8 S boundary 42.7

9 Railway bridge 44.9
Night-time

1 Lwr Bartett (lwr) 39.6

2 31Lwr Bartlett (31) 39.5

4 Entrance 47.3 *

5 Lathrop (north) 40.8 *
* hum corrected

Overall, the ambient daytime noise level was determined to be approximately 43 dBA, reducing to
40 dBA at night. Hum from the switchyard does add considerably to levels along Lathrop Road at
times (by about 6 dBA), but this switchyard is not part of the Power Plant.

On the south side of the plant, measured ambient levels have included residual transformer noise
at locations 1, 2, 8 and 9 which was clearly audible at these sites, and is likely to remain as a
significant contributor to the total noise level on the south side when Units 5 and 6 are running.

3
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Operational Plant Noise

Noise readings with Unit 5 and also with Units 5 and 6 running together, had been taken in June 2008
for the earlier study. These results are included in Appendix B and are summarized in Table 3, below.
(The level of noise from the plant itself is independent of day or night.) It has been concluded that the
plant meets the Connecticut Regulations boundary conditions by day and night.

Table 3 Plant Noise Levels June 2008 L90 dBA

Unit 5 Unit

Location 5,6

1 Lwr Bartett (lwr)
2 #31LwrBartlett 44 47

3 Lathrop (south) 44 47

4 Entrance 49 47

5 Lathrop (north) 45 47
6 Mid north bdry 47 50

7 Far N comer 50 51

8 S boundary 47 50

9 Railway bridge - 58

Computer Modeling

Our Sound Plan computer modeling program has been used to predict noise levels resulting from the
installation of biomass equipment to feed wood chips to Unit 5. The likely sound power levels of
Units 5 and 6 had been determined from the previous measurements taken last year, and these values
were used as the basis for the model for Unit 5, and Units 5 and 6 together, under present conditions.

We understand that Unit 6 runs very infrequently and, even when it does run at night, it operates under
minimum load. Hence the consideration of Units 5 and 6 together does represent a worst case that
occurs on only a few days (or nights) in the year.

There are differences between the plots for predicted and measured values because the measured
noise is also affected by extraneous sounds from the switchyard along Lathrop Road in particular
(locations 3, 4 and 5) and the shipyard and steam generation plant to the north (location 7). The
model over-predicts by about 3 dBA at locations 8 and 9, because the existing plant buildings screen
the noise to a greater extent than we have been able to model at present.

The noise contours produced by the model should not be regarded as plots of precise levels, but
rather as indications of how the sound levels increase at the Plant boundaries with the introduction of
the biomass equipment, and how and where they reduce with subsequent mitigation (broadly treated
as a reduction of 15 dB in some plant items at this stage of design - see later discussion).

The Sound Plan figures represent a downwind situation in all cases, and hence present a slightly
pessimistic overall picture, compared with what will likely be experienced most times in practice, with a
bias of about + 2dB at the boundary lines.

5
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Ten cases have been considered:

Unit 5

1) Unit 5 running alone, before conversion (Figure 2). This is the current situation. Predicted
levels on the south side of the computer model shown are slightly pessimistic for most
circumstances because they represent approximations in the sound power, and downwind
conditions. The plant's output sound levels are very directional, and in practice, more sound
tends to be generated to the north and west, than to the south. The large brick building,
currently used for administrative offices, presents a noise barrier to much of the sound
emanating westwards.

2) Unit 5 with biomass running alone in the daytime (Figure 3). The following assumptions have

been made for the present model, which may be modified when more defined details of plant
items become available:

. CA and ID fans, 84 dBA sound pressure level, from data supplied by Babcock Power;

. Electrostatic precipitator, 84 dBA sound power level (sound power is a measure of the

total sound generated in all directions), from Shaw file data;
. Truck dumper (down), 100 dBA sound power level, from Zachary Engineering Corporation

and using Sound Plan library for hydraulic lift spectrums;
. Truck Dumper (idle), 90 dBA sound power level, from Zachary Engineering Corp.;
. Filters at Dumpers and at hogger, 114 dBA sound power level, from Zachary Engineering

Corp. and spectrum from measured 100 HP fan;
. Hogger, 111 dBA sound power level, from quoted level of 85 dBA at 25 ft., from Zachary

Engineering Corp.

. Conveyors, 90 dBA per meter sound power, from UE&C coal handling manual;

. Unit 5, with an overall sound power level of 103 dBA, and Unit 6 with 118 dBA, from

previous field measurements.

3) Unit 5 running with biomass at night (Figure 4), without the unloading operations and wood
hogging, but assuming the transfer conveyor from the storage shed would be running;

4) Daytime Unit 5 biomass case, but with 15 dB noise reduction applied to the 48-inch wide
conveyor, hogger, and fiter fan silencers for hogger and dumpers (Figure 5). This is a
generalized assumption of mitigation without specific details on noise reduction methods,
since more detailed vendor and design information will, in time, dictate the method of noise
reduction. For example:

. If the conveyor is quieter than predicted from coal handling, it may only be necessary to

treat sections of it, rather than all, by enclosure. (There is every indication that the
conveyor is quieter than for coal handling because the wood chip conveyors will run at half
the speed of coal conveyors. Also, with a 6-inch idler, the rpm on the equipment will be
quite low and thus will have less noise, and the conveyor will be covered on top and sides
to confine dust and noise further.)

. Treatment of the hogger by enclosure will depend on design details of this machine, and

how the feed inlet (through which much noise is likely to escape) can be treated. At
present, either enclosures or barriers, or a combination of both, are envisioned for this
machine (see later);

. Silencers for the filters on the hogger and dumpers are available that reduce the noise by

15 dBA if this is necessary;
. Six-inch lagging applied to RSCR booster fan and ducts to reduce output by 7 dBA.

6
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5) Night-time Unit 5 biomass situation (Figure 6), with mitigation of RSCR fan and ducting, and
an assumed reduction of 10 dBA on the transfer conveyor to allow for the "quieter than coal"
conveying condition and partial enclosure (as described above).

Units 5 and 6

6) Unit 6 added to the current situation before Unit 5 is converted to biomass (Figure 7);

7) Unit 6 added to the daytime Unit 5 biomass case (Figure 8);

8) Unit 6 added to the night-time Unit 5 biomass case (Figure 9);

9) Unit 6 added to the daytime Unit 5 biomass case with 15 dB mitigation applied (Figure 10), as
described for (4);

10) Unit 6 added to the night-time Unit 5 biomass case (Figure 11) with mitigation of RSCR fan
and ducting.

The computer model results are summarized in Table 4, below. The model over-predicts the current
situation by up to 2 dBA at locations 8 and 9, because the existing buildings further screen the sound
directed southwards, and downwind effects contribute to the increase.

Table 4 Summary of Predicted Noise Levels, Leq (dBA)

Figure Unit 5
condition

Unit 5 alone
Fi . 2 Current

Biomass
unmitigated

Biomass
Mitigated

Biomass
unmitigated

Biomass
Mitigated

*Locations 8 and 9, although technically on plant boundaries are nowhere near residential property,
the closest being on the other side of Lower Bartlett Road, about 150 meters away.

** These are worst case: it is unusual for Unit 6 to run at all, and at night it would run on reduced load.

9*

52

58
57

54
53

56

60
58

58
58

7
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Noise Control

The results show that, if the Unit 5 Biomass plant were operated without noise reduction applied to the
components, then the State daytime criterion of 61 dBA would be exceeded at some locations around
the property line of the Plant.

For daytime conditions, it is believed that the main contributors already described above will have to
be'reduced by a minimum of 15 dBA to avoid daytime exceedances of the 61 dBA criterion.

At night, the situation would be marginal even without mitigation applied because so much of the
noise-producing equipment does not operate. Table 4 above and Figure 4 show that the 51 dBA

criterion is barely exceeded at locations 3 and 4, and refinement of the model, once more detail of the
proposed plant becomes available is likely to result in a further decrease in predicted noise. Indeed,
although the 3D-inch transfer conveyor could have been the highest contributor to the new plant noise
at night, recent information indicates lower noise levels will be emitted by this conveyor. Since the
conveyor will run at half the speed of coal conveyors and will be enclosed on its top and sides, the
noise level is likely to be at least 1 D dBA less than the "unmitigated" condition assumed in Figure 4.
We have allowed for this in our mitigated condition for night-time operation of Unit 5 alone, and thus
Table 4 and Figure 6 demonstrate the plant can achieve noise levels at night which do not exceed the
51 dBA criterion.

The model also introduces about a 2 dB increase at the boundaries to allow for a downwind situation,
which may over-estimate the noise for most occasions.

Vehicles

The noise from vehicles delivering wood chips on the west side of the Plant has not been considered
in this study. In order to avoid complaints of excessive noise from idling engines and from reverse
warning alarms, a barrier may be required between the vehicles and the fence line on Lathrop Road.
The barrier should be high enough to shield residents from the tall exhaust stacks on the tractor
trailers.

Additionally, a berm, or berm and barrier combination, is likely to be required on the north and east
sides of the dumper zone to restrict line of sight to the houses along Lathrop Road and to the
northwest near Location 6. For better shielding of this noise, line of sight plus 1 meter should be
allowed for the barrier wall height.

Wood Hogger

Noise reduction of the wood hogger is achieved in part by enclosing the machine in sound resisting
material, internally lined with sound absorptive materiaL. However, this only achieves noise reduction
for sound radiated by the body of the machine; significant noise will be emitted through the feed intake
of the machine. It is necessary to protect dwellings to the west along Lathrop Road, to the south close
to Location 3, and to the north close to Location 6. A three-sided barrier is envisioned, that provides at
least line of sight plus 1 meter to these dwellings. Calculations indicate that such a barrier would
achieve at least the required 15 dBA reduction in total noise from the inlet, if it was constructed within
a distance of 2 meters from the edge of the hopper. Alternatively, the barrier could be a combination
of berm and barrier for the last few meters of height.

The barrier is penetrated by the conveyor on the west side, and this would, if left untreated, allow
sound to be directed toward residents along Lathrop Road. In order to mitigate this effect, the
conveyor should feed through the barrier through a sound-reducing tunnel, lined internally with sound
absorptive material, and about 3 meters long (but depending on the construction, shape and sound
absorption applied).

8
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48-lnch Conveyor

In the absence of other information, we have made use of published data for coal conveyors in our
computer model and have concluded that 15 dB noise reduction would be required. At present, it is
envisioned that the conveyor will have to be enclosed to achieve this noise reduction. We are
presently advised that the conveyor is quieter than for coal handling because the wood chip conveyors
will run at half the speed of coal conveyors. Also, with a 6-inch idler, the rpm on the equipment will be
quite low and thus will have less noise, and the conveyor will be covered on top and sides to confine
dust and noise further. The 15 dB assumption for mitigation therefore seems reasonable in the light of
this information.

30-lnch Conveyor

We have similarly used coal industry data for this conveyor. We have already discussed the benefit of
reducing the noise from this conveyor, as it dominates the night-time total levels from the new plant.
We are similarly advised that the new woodchip conveyor would be quieter for the reasons described
above and we have allowed for a conservative 10 dB noise reduction in the mitigated level, which
brings the total noise levels at the important boundaries and receptors to 51 dBA or less.

Conclusions and Recommendations

On-site noise measurements have shown that the ambient daytime noise in the absence of Units 5
and 6 is 43 dBA in the daytime and 40 dBA at night. There is tonal hum from the switchyard which is
especially noticeable along Lathrop Road, but this switchyard is not part of the Power Plant.

Measurements have shown that Units 5 and 6 currently run without exceeding the State criteria of
61 dBA in the daytime and 51 dBA at night.

Noise modeling of the proposed biomass conversion of Unit 5 indicates that, without mitigation to the
new plant, the daytime criterion would be exceeded along Lathrop Road in particular, where there are
dwellings. This applies to Unit 5 running alone, or in conjunction with Unit 6. Recommendations have
been made for controlling the noise as follows:

. Enclosure of part or all of the 48-inch feeder conveyor (the proposed quieter conveyor

system will have top and side covers to control dust and thus further control noise);

· Enclosure of the 30-inch transfer conveyor (for which the same comments apply as for the
48" conveyor);

. Treatment of the hogger by enclosure and the hogger feed inlet. At present, either
enclosures or barriers, or a combination of both, are envisioned for this machine;

. Silencers for the filters on the hogger and dumpers are available that reduce the noise by

15 dBA if this is necessary;

. Six-inch lagging applied to RSCR booster fan and ducts to reduce output by 7 dBA;

. A berm, or berm and barrier combination, is likely to be required on the north and east
sides of the vehicle dumper zone to restrict line of sight to the houses along Lathrop Road
and to the northwest near Location 6;

. A barrier may be required between the delivery vehicles and the fence line on Lathrop

Road.

9
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At night, it is believed that the new plant can be operated without exceedances of the 51 dBA State
criterion.

Once all noise controls have been applied to the plant, the following noise levels are predicted (Table
5).

Table 5 Summary of Final Noise Levels, Leq (dBA)

Figure Unit 5
condition 9*

Unit 5 alone
Fig. 5 Biomass Day 47 38 50 54 59 61 46 51 54

Mitigated
Fi .6 Ni ht 47 38 47 48 39 42 45 50 53

51 58
48 58

*Locations 8 and 9, although technically on plant boundaries, are nowhere near residential property,
the closest being on the other side of Lower Bartlett Road, about 150 meters away.

** These are worst case: it is unusual for Unit 6 to run at all, and at night it would run on reduced load.

10
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APPENDIX A

AMBIENT NOISE MEASUREMENTS
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APPENDIX B
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APPENDIX C

INPUT SOUND LEVELS ASSUMED FOR SOUNDPLAN MODEL
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PROJECT DESCRIPTION

This traffic study has been prepared by Shaw Environmental, Inc. (Shaw) for NRG Montville Power.
The Montville Power generating station (Montville) is located in Montvile, CT, east of Lathrop Road,
approximately 0.25 miles east of State Route 32, just south of Power House Road, and west of the
Thames River (Figure VM-1). Montville plans to convert an existing steam boiler to be capable of
firing biomass (woodchips), in addition to its existing fuel capabilities.

The Biomass project includes construction of material handling facilties, emission controls and other
modificatìons. Located just north of the substation, the civil site plan (Figure C-1 on pg 6) shows a
truck loop road with weigh scales, truck dumpers, receiving hoppers, fuel hog, disc screens, dust
collector, and belt conveyors. The biomass (wood chips) will be conveyed to an area just east of the
rail spur. At this location the biomass is directed to the rotary screw reclaimer, live storage pile,
auxillairy reclaimer, inactive storage pile, and the boiler feed conveyor. The biomass is then
conveyed to Unit #5 for combustion. Mechanical dust collectors and a Regenerative Selective
Catalyst Reactor will be added to the back end of the boiler.
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EXISTING ROAD CONDITIONS

Lathrop Road - The posted speed limit on Lathrop Road is 25 mph. The road is asphalt paved and
is generally 24 feet wide, with 2-ft wide grave! and grass shoulders. There is a single yello...'
centerline. The pavement is in fair condition, and some joint and crack seal repairs have occurred.
In the section between Route 32 and the NRG Site Entrance, Lathrop Road is posted "No Thru
Traffic Residents Only". For this study, no vehicles will be assigned to the segment of Lathrop Road
between Route 32 and the NRG Site driveway.

NRG Site Entrance - The road is asphalt paved and varies in width from 24 to 28 feet. A stop sign
is located on the NRG Site Drive at Lathrop Road, however the white stop line is faded.

Power House Road - This local residential street connects Route 32 with Lathrop Road. The
posted speed limit is 25 mph. Power House Road is asphalt paved and is approximately 20 feet
wide with no shoulders. There is no yellow centerline, and the pavement is in fair condition. The
road has a steep profile grade, and has several large trees with low canopies.

Route 32 (Norwich New London Turnpike) - The section of Route 32 from Lathrop Road to Route
163 is posted 40 mph. The road is asphalt paved and is approximately 24 feet wide, with 3 to 6 ft
wide paved shoulders. There is a double yellow centerline and the pavement is in very good
condition. There is a yellow flashing beacon at Power House Road, a traffic signal at Maple Avenue
Extension, and a traffic signal at Route 163. The Rte 163/Rte 32 signal is fully actuated, with
variable signal timing.

Route 163 - Palmertown Road - The posted speed limit on Route 163 west of Route 32 is 30 mph.
The road is asphalt paved and is generally 24 feet wide with 1-2 foot wide paved shoulders. There
is a double yellow centerline, and the pavement is in very good condition.

Depot Road - The posted speed limit on Depot Road east of Route 32 is 25 mph. The road is
asphalt paved and is approximately 24 feet wide with no shoulders. There is a single yellow
centerline and the pavement is in fair condition, and some crack sealing is evident. Metal w-beam
guardrail follows most of the north shoulder. Three structures are located within 5 feet of the road

I. way 

edge.

1-395 Southbound off ramp at Route 163 - This off ramp meets at a tee-intersection with Route 163.
The ramp widens to provide one left-, and one right-turn lane. The ramp is stop sign controlled, and
the white stop line is in good condition. The pavement on both roads is in very good condition.

1-395 Northbound off ramp at Route 163 - This off ramp meets at a tee-intersection with Route 163.
The ramp widens to provide one !eft-, and one righHurn lane. The ramp is signal controlled, and the
signal cycle varies from 32 to 45 seconds. The pavement markings and white stop lines are in good
condition. The pavement on both roads is in very good condition.
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TRIP GENERATION (During Construction)

This section estimates the "temporary" traffc related to the additional construction traffic entering
and exiting the project site. The plant construction period is estimated to be 21 months, beginning in
Early 201 0 and ending in Fall 2011. The projected commercial operation date (COD) is November
2011.

The NRG Design Engineer has prepared a "Manpower Loading Estimate" that describes by
construction phase the following topics:

. The demolition of various structures, and facilities

. The excavation and construction of new buildings and faciliies

. The on-site equipment and manpower needs during construction

. The estimated heavy vehicles arriving at the site that will import and export soil, haul away
construction debris, and deliver new materials and equipment.

According to the "Manpower Loading Estimate," the heaviest period for construction traffc will occur
in the second quarter of 2011, and the following craft employees are projected.

Table 1- Manpower Loading Estimate (During construction)

(A) (B) (C) (C)
Quarter, Year Dayshift Evening Shift Total

Emplovees Emplovees Employees
Q1 2010 10 0 10

Q2 2010 20 0 20
Q3 2010 50 0 50
Q4 2010 50 0 50
Q1 2011 80 0 80
Q2 2011 80 20 100

Q3 2011 40 0 40

During construction, numerous trades and crafts will be required. The peak quarter (Q2 2011) will
have approximately 80 craft employees working the dayshift, and 20 employees working the evening
shift. Also, in this quarter about 18 tons of material will be delivered daily, and using a 6 ton truck
capacity, then 3 trucks per day will enter the site.

Using the above manpower loading chart, we have developed the "Trip Generation Table - Traffc
During Construction".
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1._.1."' i.. 1M "'''II~''I ~'" 1'".1 \ ....1 II"'. . .....

AM Peak Hour PM Peak Hour

7:15 to 8:15 AM 4:00 to 5:00 PM
CTY Daily Trips

Trip (in+out) In Out Total In Out Total

18 18 ton delivery at 6 tons/truck=

3 trucks in/3 trucks out 6 1 0 1 0 1 1

Dayshift 7 AM to 4PM

Construction Traffic Truck Trips

Employees
80 Dayshift 7 AM to 4PM: 240 40 0 40 0 80 80

Construction Craft Employee
Auto Trips
Employees

20 Evening Shift 4PM to 12Mid
Construction Craft Employee 40 0 0 0 20 0 20

Auto Trips

TOTAL 41 0 41 20 81 101

Table 2

Trip Generation Table - Montvile Station
Tr~Hil' Durinn I"nnc.lr....tinn I\lah;"'le T..;....\

It is important to note that the above "site trips" are during construction only. This trip generation
table includes a number of conservative trip generation assumptions:

. The typical daytime construction work shift is Monday to Friday 7 AM to 4 PM.

· The construction traffic (generator) will arrive prior to the start of the 7:00 dayshift. The peak
hour of the adjacent street traffic is 7:15 AM to 8:15 AM. We conservatively assume that
half of the Contractors will arrive on-site prior to 7:15 AM, and half will arrive after 7:15 AM.

· The PM peak hour for the construction traffic (generator) is 4:00 to 5:00 PM, and generally
coincides with the PM peak hour of the adjacent street traffic.

. The vehicle occupancy will be 1.0 for all drivers, craft labor, engineers, and inspectors. No
employees wil carpooL.

· For material deliveries, 3 trucks/day will enter, and 3 trucks/day wiii exit the site. We assume
that 15% (rounded up to one truck) will enter during the AM peak hour.

· For material deliveries, 3 trucks/day will enter, and 3 trucks/day wil exit the site. We assume
that 15% (rounded up to one truck) will exit during the PM peak hour.

· Half of the day workers (40) will exit the site for their lunch break and then return at 1 pm.
The vehicle occupancy is 1.0. Daily trips by craft labor are estimated to be 80+40+40+80 =
240 daily trips.

· It is conservatively assumed that all craft site trips entering and exiting the study area are
new trips, and that these site trips are not captured or diverted from trips that may already
occur on the adjacent street system (i.e. No trips are intercepted or diverted).
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FigureC..1 Civil Site Plan
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TRIP GENERATION (During Operation)

This section estimates the "site trips" related to operating the NRG Montville facility. After project
completion in 2011 , during biomass operations we expect the following vehicle trips.

Table 3

Trip Generation Table
Project Completed - Traffic During Biomass Operations (Vehicle Trips)

Daily AM Peal( Hour PM Peal( Hour
Trips

Employee (in+out) In Out Total In Out Total

Trucker (woodcliips) 40+40 6 6 12 6 6 12

The above trip generation table includes the following assumptions:

Cl The typical daytime work shift is Monday to Friday 8 AM to 5 PM.

ø For woodchip deliveries, 40 trucks/day will enter the site. We assume that 15% (6 trucks)
will enter during the AM peak hour.

ø We assume that 15% x 40 = 6 trucks will exit during the PM peak hour.

ø NRG proposes to reassign current employees to operate and maintain the biomass
conveyors and the facility.

Tlie woodchip truck and trailer length is approximately 69-70 feet. The truck is 8'-6" wide and 13'-0"
high. The empty weight of a truck and 2 axle trailer is around 34,000 Ibs. They carry a payload of
46,000 Ibs of woodchips, and the maximum gross vehicle weight (GVW) is 80,000 Ibs. The State of
Connecticut maximum GVW is 80,000 Ibs for a 4-, 5- or 6- axle semi-trailer. (See details in
Appendix F)
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TRIP DISTRIBUTION AND ASSIGNMENT

Since the segment of Lathrop Road, between I~oute 32 and the NRG Plant Entrance is posted "No
Thru Traffic - Residents Only", no vehicles will be distributed and assigned to this road segment.

Trip Distribution:
The trip distribution is shown on Figure VM-1. All vehicles leaving the NRG plant will be assigned to
travel north on Lathrop I~oad, west on Depot Road to Route 163, and northwest to the 1-395
interchange. This is the sliortest route to/from 1-395 and Exit 1179.
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LEVEL OF SERVICE (LOS) ANALYSIS

Levels of Service Defined:

The Highway Capacity Manual (HCM) is published by the National Science Foundation's
Transportation Research Board (TRB). The HCM's analyses are based on determining the capacity
of a facility compared to the demand to use the facility. Capacity is determined by such factors as
the number of lanes, the type of control (signal or stop sign), tlie length of a signal cycle, and the
amount of green time provided for eacli movement. TIie traffic demand on the facility is based on
either traffc data collected or a projection of traffic anticipated to use the facility due to anticipated
developments. These traffic volumes are adjusted for many factors including the types of vehicles in
the traffic stream, the grade of the roadway, and the characteristics of the traffic flow during peak
times.

Tiie methodology, in its simplest form, compares the demand to the capacity and identifies the
operational conditions as a level of service. Level of service is a letter designation assigned to a
specified range of traffc delay values. Delay as calculated using the methodologies of the HCM is
the average amount of time required to complete a movement through the intersection. Weighted
averages of the movement delays are also reported for each approach to the intersection, and for all
intersection approaches.

Table 4 shows the level of service assignments and their associated range of delays in seconds, for
both unsignalized (stop controlled) and signalized intersections. The level of service designations
and the number of seconds of delay associated with unsignalized intersections varies from
signalized intersections because driver perception differs. Longer delays are accepted at signalized
intersections since the driving task is simplified through the assignment of the right of way by the
traffic signaL.

The HCM also calculates queue lengths for movements at the intersection. These queue lengths
report the number of vehicles stored while waiting to make each particular movement.

Table 4 - Level of Service Defined

'",....-

Unsignalized Int~rs~çtion Signalized I ntersection .

LOS .. -- "" .~ '
Control Delay Expected Delay to Control Delay Expected Delay At

Per Vehicle (see) Minor Street Traffic Per Vehicle (sec) Intersection, ..".. --
.-- .",," _,'""no

A 0-10 litte or no delay 0-10 very I~w delay-
. ~

B 10-15 short traffic delays 10 - 20 short traffic delay~
-

Average delays, fair

average traffc
progression, number of

C 15-25 20 - 35 vehicles stopping is
delays significant though many

- -"
pass without stoRpinq__ u,"- ...

.- -..
Longer delays, poor

D 25 - 35 long traffic delays 35 - 55
progression, influence of

congestion becomes more
noticeable

, ..- ". -.
~... .

E 35 - 50 very long traffic
55 - 80

High delays, long cycles,
delays -

limit of accEJRtable delay- _.,,--

F 50+ extreme delays 80+
over-saturated. arrivals

exceed capacity
__no .,.~ "''''.

Source: Highway Capacity Manual - Special Report 209. TRB, National Research Council. Washington. D.C. 2000.
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One great benefit of the HCM is that it provides a. standard analysis method for each facility type
regardless of where the facility is located.

EXiSTiNG LEVEL ûF SERViCE

The study area includes the following intersections:
1. Route 163 at 1-395 SB Ramp
2. Route 163 at 1-395 NB Ramp
3. Route 163 at Route 32

4. Lathrop Road at Route 163

5. Lathrop Road at NRG Montville Site Entrance

AM and PM peak hour manual traffic counts were conducted from April 6, 2009 through April 8,
2009. The two-hour AM, and two-hour PM counts, with 15-minute summaries are shown in
Appendix E.

Route 163 at 1-395 SB Ramp: The AM/PM peak hour volume is 854/803 vph at this location. The
AM peak hour occurred from 7:15 to 8:15 AM and the PM peak hour occurred from 4:15to 5:15 PM.
The existing AM/PM level of servÎce is LOS C/B. The vehicle delay and LOS calculations are shown
in Appendix B.

Route 163 at 1-395 NB Ramp: The AM/PM peak hour volume is 750/847 vph at this location. The
AM peak hour occurred from 7:.15 to 8: 15 AM and the PM peak hour occurred from 4:30 to 5:30 PM.
The existing AM/PM level of service is LOS AlA. The vehicle delay and LOS calculations are shown
in Appendix B.

Route 163 at Route 32: The AM/PM peak hour volume is 1190/1496 vph at this location. The AM
peak hour occurred from 7:15 to 8:15 AM and the PM peak hour occurred from 4:00 to 5:00 PM.
The existing AM/PM level of service is LOS B/B. The vehicle delay and LOS calculations are shown
in Appendix B.

Lathrop Road at Route 163 (Depot Road and Pink Row): The AM/PM peak hour volume is 100/145
vph at this location. The AM peak hour occurred from 7:15 to 8:15 AM and the PM peak hour
occurred from 5:00 to 6:00 PM. The existing AM/PM level of service is LOS AlA. The vehicle delay.
and LOS calculations are shown in Appendix B.

Lathrop Road at NRG Montville Site Entrance: The AM/PM peak hour volume is 36/78 vph at this
location. The AM peak hour occurred from 7:15 to 8:15 AM and the PM peak hour occurred from
5:00 to 6:00 PM. The existing AM/PM level of service is LOS AlA. The vehicle delay and LOS
calculations are shown in Appendix B.

10



NO BUILD LEVEL OF SERVICE

Based on discussion with the Town of Montville Public Works Department, Mr. Don Bourdeau,
there are no roadway or signal improvements planned for Rte 163, Depot Road or Lathrop Road.
We have contacted the Connecticut Department of Transportation (ConnDOT) and the Traffic
Forecasting Section (Mr. Mike Connors) suggested that we apply a 1 % per year annual traffc
growth rate to account for normal traffc growth.

Traffic volumes were projected that should exist in the year 2011, without construction of the NRG
project. The existing 2009 volumes were increased by a 1 % per year annual growth rate. This No
Build condition is used as the baseline to understand what the future LOS would be in 2011 without
the proposed NRG project (Table 7.2). The HCS+ level of service worksheets are shown in
Appendix B.
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FUTURE LEVEL OF SERVICE DURING CONSTRUCTION (Otr 1 2010 to Otr 32011)

The "During construction" traffic shown in Trip Generation Table 2 was added to the "2011 No Build"
traffic volumes, and the LOS calculations were performed. Table 5 shows the LOS summary.

Route 163 at 1-395 SB Ramp: The AM/PM peak hour volume will increase by 21/51 vph at this
location. The AM/PM level of service during construction is projected to be LOS C/B.

Route 163 at 1-395 NB Ramp: The AM/PM peak hour volume will increase by 41/101 vph at this
location. The AM/PM level of service during construction is projected to be LOS AlA.

Route 163 at Route 32: The AM/PM peak hour volume will increase by 41/101 vph at this location.
The AM/PM level of service during construction is projected to be LOS BIB.

Lathrop Road at Depot Road and Pink Row: The AM/PM peak hour volume will increase by 41/101
vph at this location. The AM/PM level of service during construction is projected to be LOS AlA.

Lathrop Road at NRG Montville Site Entrance: The AM/PM peak hour volume will increase by
41/101 vph at this location. The AM/PM level of service during construction is projected to be LOS
AlA.

FUTURE LEVEL OF SERVICE AFTER PROJECT COMPLETION

The permanent traffic shown in the Trip Generation Table 3 was added to the 2011 No Build traffic
volumes, and the LOS calculations were performed. Table 5 shows the LOS summary.

Route 163 at 1-395 SB Ramp: The AM/PM peak hour volume will increase by 3/3 vph at this
location. The AM/PM level of service during construction is projected to be LOS CIB.

Route 163 at 1-395 NB Ramp: The AM/PM peak hour volume will increase by 6/6 vph at this
location. The AM/PM level of service during construction is projected to be LOS AlA.

Route 163 at Route 32: The AM/PM peak hour volume will increase by 6/6 vph at this location. The
AM/PM level of service during construction is projected to be LOS B/B.

Lathrop Road at Depot Road and Pink Rm.,: The AM/PM peak hour volume will increase by 6/6 vph
at this location. The AM/PM level of service during construction is projected to be LOS AlA.

Lathrop Road at NRG Montville Site Entrance: The AM/PM peak hour volume will increase by 6/6
vph at this location. The AM/PM level of service during construction is projected to be LOS AlA.

i
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TABLE 5
LOS SUMMARY TABLE

Level of Service 2009 Existing, 2011 No Build, 2011 During Construction and 2011 Project Complete Conditions

AM Peak Hour PM Peak Hour

2009 2011
2011 2011

2009 2011
2011 2011

Exist No-Build During Project Exist No-Build During Project
Construction Complete Construction Complete

1ntersecti on LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

Route 163 at
1-395 SB C 18.5 C 19.1 C 21.9 C 19.8 B 13 1 B 13.3 B 13.9 B 13.4
Ramp ....-. .. ...._..-._w.._.~_..___ _...........R u.._.,._......w~..._....._.....................-._...._..........._.~-_..__.-.__.... .. .......~_..~...._...~ ..-.....-..._.._- ._...._...-.... ...._..- ..............-- ...__........-....m.__..............__

Route 163 at
1-395 NB

A 6.1 A 6.2 A 7.0 A 6.2 A 8.2 A 8.2 A 8.2 A 8.3Ramp

(signal) ....................-......__....__........_.........._.........__.- ............ n._....._..-.-...-....................--_.........._. ................._......... ............-...... ..._.....,,_....__... ._....."._........ ......_..._............ ............"-_..,,.. ...._...._..........

Route 163
Depot Rd at

B 12.6 B 12.8 B 12.8 B 12.8 B 17.1 B 18.5 B 18.7 B 18.5
Route 32

(signal) m._.._............ ......_....."...-......._......................._.. ..................... ......_..__....-........,.-.._.._._.._....._.._--........._..- '_"__""___R'_"_' -~----'-"--' ...-................-....."'--" .........__.. ........................_--._,.........._.._-

Lathrop Rd
Depot Rd A 7.4 A 7.4 A 7.3 A 7.5 A 7.5 A 7.5 A 8.2 A 7.8
Pink Row ....-....-..-........ ---_.~.... _......._.._._... .................__...._........_........- .. .__.....__....__. ........_._......_..._-- ....__..............._.........._..........R..... ........-...._.........-........_._._........-_.............".........

Lathrop Rd
at NRG A 8.6 A 8.6 A 8.9 A 9.4 A 8.7 A 8.7 A 9.0 A 8.9
Site Entrance ._...... ..............---_._.__.... _.._......._.. ...._...................._..........__.. ....... ......................._...... .......... ................................... ...... ---_....._--- .. -_.._......_.........._. ......._....._....................................._."..................
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ACCIDENT DATA
The Connecticut Department of Transportation (Conn DOT) uses historical accident data as an
important component in its ongoing evaluation of Connecticut's public highways, streets and roads.
Accident data plays an integral part in ConnDOT's responsibilities for maintaining the state highway
system, and is a key factor in the decision making process for roadway improvements and
modifications.

Shaw contacted ConnDOT (Mr. Angelo Asaro and Mr. Craig Mandell) and requested and received
accident data for the most recent 3-year period (July 1, 2005 to June 30, 2008) for the following
locations:

TABLE 6 ACCIDENT SUMMARY TABLE

Intersection Total Fatal Inj Inj Inj POO Day/ Wet! Cars,Vans, Truck DT,
Ace. A B C night dry Truck ST Combin.

1-395 SB Ramp 4 0 1 0 2 1 3/1 1/3 4 0
near Rte 163

1-395 NB Ramp ND NO NO ND NO ND ND ND ND ND
near Rte 163
Rte 32 near 15 0 0 1 0 14 12/3 2/13 14 1

Rte 163
Rte 163 near 6 0 0 1 0 5 4/2 1/5 6 0

Rte 32
Depot Rd at ND ND ND ND ND ND NO NO ND NO
Pink Row at
Lathrop Rd

Lath rop Rd at ND ND ND ND ND ND ND ND ND ND
Site Entry

Lathrop Rd near 1 0 0 0 0 1 0/1 0/1 0 1

Dock Rd
Rte 32 near 6 0 0 0 2 4 5/1 0/6 6 0

Powerhouse Rd

Total 32 0 1 2 4 25 24/8 4/28 30 2

Footnotes:
ND = No GonnDOT accident data provided.
Inj A = Incapacitating Injury
Inj B = Non-incapacitating Injury
Inj G = Possible Injury
PD~ = Property damage only
Truck ST = Truck Single Unit Single Tires
Truck DT, Gombin. = Truck Dual Tires, truck trailer combination

The above data is shown in Appendix O. The ConnOOT Accident Records and Statistics Section of
the Office of Inventory and Forecasting is responsible for the codification, maintenance and
compilation of motor vehicle traffic accident data. Each police department investigates and
documents the reportable motor vehicle accidents, and forwards a copy of the police accident report
to Conn DOT. A reportable motor vehicle accident is defined as one in which any person is killed or
injured, or in which damage to the property of anyone individual is in excess of one thousand
dollars.
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At the above locations, the contributing factors to each accident were:
· 9 by following too close,

e 8 by failure to grant right of way,
· 3 by an improper passing maneuver,

· 3 by speeding or too fast for conditions
· 3 by lost control,
· 2 by mechanical failure

· 1 by driving wrong way on ramp

· 1 by driver being inattentive,
· 1 by using the wrong turn signal, and
· 1 by unknown or conflicting stories.

Most accidents occurred during the day (24 of 32), and most accidents occurred on a dry road
surface (28 of 32).

At the above locations, the types of accidents were:
· Zero fatality type accidents
· 1 Injury Type A accidents (Incapacitating)
· 2 Injury Type B accidents (non-incapacitating)

· 4 injury Type C accidents (possible injury)

· 25 Property damage only accidents

There were 2 accidents involving a truck (with dual tires or trailer combination).
· A truck was on Lathrop Road near Dock Road turning right and struck a fire hydrant.

This was a single vehicle, property damage only type accident.
· A truck heading north on Rte 32 passed a NB car on the right side, and had a sideswipe

accident. Two vehicles were involved, and was a property damage only type accident.

Shaw requested that ConnDOT provide us with the "Suggested List of Surveilance Study Sites"
(SLOSSS). The SLOSSS list provides locations that experienced abnormally high accident rates for
the corresponding 3-year period. The objective in developing SLOSSS is to define those locations
which have the greatest promise of accident reduction and thus to give a broad measure of overall
needs of highway safety improvements. Unfortunately, Mr. Craig Mandell (ConnDOT) stated that
due to an ongoing State Court case, ConnDOT cannot provide us with a copy of the SLOSSS list.
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RECOMMENDATIONS

Roadwav Operations Durina Construction (Qtr 1 2010 to Qtr 3 2011):
The construction-related traffic will arrive on-site just prior to the start of the 7:00 AM dayshift. The
peak hour of adjacent street traffc is 7:15 to 8:15 AM. To be conservative, we have assigned half of
these AM construction worker trips to occur in the 7:15 to 8:15 AM peak hour window. The
construction traffic will depart after 4:00 PM, which coincides with the PM peak hour of adjacent
street traffc. The existing traffc volumes are very light along Lathrop Road. The contractor traffic
can be easily accommodated on the existing road network. The additional construction traffic will
have a minimal and temporary impact on intersection delays and operations. The AM and PM
intersection delays will increase, but the level of service (LOS) at the 5 intersections will remain
unchanged. All locations will operate at LOS C (or better) levels. No capacity-related improvements
are required.

Roadwav Operations after Proiect Completion:
The Biomass project will generate 6 inbound and 6 outbound truck trips during the AM and PM peak
hours. The completed project will generate fewer trips than the "During Construction" scenario.
The AM and PM intersection delays will increase slightly as compared to 2009 Existing conditions,
but the level of service (LOS) at the 5 intersections will remain unchanged. No capacity-related
improvements are required.

Turnina Geometry:
The Biomass woodchip trucks will be conducting left- and right-turn moves at 4 of the study area
intersections. The minimum turning template for the woodchip semi-trailer (WB-62) is shown in
Appendix G. The minimum turn radius of the inside tire for the woodchip semi-trailer is 45 feet.

TABLE 7: Turn Radius Table

Location Movement Measured Acceptable?
Radius* (inside tire)

Route 163 at WB to NB right turn 90 ft Yes
1-395 SB Ramp
Route 163 at 1-395 NB WB to NB right turn 90 ft Yes
Ramp (sianal)
Route 163 at Route 32 EB thru, and WB thru Straight movement Yes
(sianal)
Depot Road at Pink EB to SB right turn 110ft Yes
Row at Lathrop Road
Lathrop Road at NRG WB to NB right turn 60 ft Yes
Cill" Cl-+"'i't"nrrVILC L.IILI allvO

* See Appendix G for aerial photo and measured radius at each intersection.

We have measured the actual curb (fillet) radius for the above intersections. All curb (fillet) radii
exceed 45 feet and are acceptable, and the swept path of the wood chip truck tires will stay on the
pavement surface.

Parkina:
It is expected that the contractor vehicles and equipment will be located on the NRG property about
100 yards east of Lathrop Road in the temporary staging and parking area. No NRG or Contractor
vehicles will be parking along Lathrop Road. All visitors will be directed to park at the Visitor parking
lot, inside the property fence.
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Pavement markinqs:
During our site visit we noted the following roadway pavement marking issues.

A white stop line should be re-applied at the following locations:
NRG Site Drive at Lathrop Road (WB approach)
Lathrop Road at Depot Road (NB and EB approaches)

A yellow centerline should be re-applied on:
Route 163 from Route 32 to Lathrop Road (1,200 ft)
Lathrop Road from Route 163 to Route 32 (4,500 ft).

Re~applying the above pavement markings are routine maintenance tasks, typically scheduled every
2 or 3 years, and the markings are not required for conditional approval of this project.
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APPENDIX A

TRAFFIC FLOW MAPS

18



I.

I

I

I

I

I

I

I

I

I

I

i

I

l

I

¡

I

I

I

ROUTE 395

o

PINK ROW

7

~/t 718 .b
~ l- U(POi ROAD

~lF
è3 i~æ
0.
Cl

PO~ERHOUSE ROAD ~i-131t 5 ~

191r NRG SITE ENTRANCE

iO
CJ
C.-lf'
W!\

AM EXISTING VOLUME
.2009

I

l
G

I

l
a

I
ff



i

i

i

I

I

I

I

I

I

I

f

i

I

I

I

I

i

I

I

ROUTE 395

PINK RO\.
7

../t ~ 818 ~~ 9 DEPOí ROAD

~\~ .
r3 12æ
u-o

PO\JERHOUSE ROAD ~i-
131L- 5 ~

19 If! NRG SITE ENTRANCE

íO
Cl
c:-i
fT

to
¡u

~

AM FUTURE VOLUME
NO BUILD 2011



I. .

I

I

I

I

I

I

I

I

i

I

I

I

I

I

I

I

I

I

ROUTE 395

~

PINK ROV

J/L L-=
.. ~ r DEP01 ROAD

J\i
-:oæ
a.o

POVERHOUSE ROAD ~

It5 l=
!r- NRG SITE ENTRANCE

;;
g-l
¡T

W
ro

l

I

lAM SITE TRIPS l
DURING CONSTRUCTION ;

I

i

I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

ROUTE 395

6)

PINK RO\.
7

~¡~ ~8lB~ ~ DCPDT RD,D

~\r;
t3 12æ

iO
Cl
C--
!"
W
iu

a.o
PO\.ERHOUSE ROAD ~

I-
131t5 5 ~ 0

19/f NRG SITE ENTRANCE

I

AM FUTURE VOLUME
DURING CONSTRUCTION
2011

l

I
l

I



ROUTE 395

~

PINK ROW

J!L L=-
~ ~ UEPQi ROAD

~\I..
CJ
IX

0.
CJ

POWERHOUSE ROAD ~I-

It 5 ~
Ir NRG SITE ENTRANCE

¡Q
c:
C-i
r'
W
iu

AM SITE TRIPS

i

I
~



¡

I

I

I

I

I

I

I

I

I

I

I

I

l

I

I

I

I

ROUTE 395

PINK RO\o

7

~/t 718 k-
~ ~ D£POi ROAD

~\F
~ 12
æ
0.o

PO\o£RHOUSE ROAD ~
J-

131E 5 ~

19/r NRG SITE ENTRANCE

íO

g.-
rr
WI\

~

AM FUTURE VOLUME
BUILD 2011

~.

!
~

I

l

I

l

l

I
¡¡

I.

l
r

r
l

l.

I
i

I:

I

l.
i

. 'I.
¡¡

i
f
l
~ ..



I

I

I

I

I

I

I

I

I..

I

I

I

i

¡

f

I

ROUTE 395

('

PINK ROW
15

!J/~ ~ 1616 ~
~ . DEP01 ROAD

~\p
0: 14oæ
n.o

POWERHOUSE ROAD ~l-24lt 5 J:

2i/rr NRG SITE ENTRANCE

íOo
c:-\
r'
W(\

PM EXISTING VOLUME
2009



ROUTE 395

i

i

i

I

I

I

I

I

I

I

I

6)

PINK RO\J
15

lb j~ ~~lb
~ ~ DEPOí ROAD

~\ri
~ 14
æ:
a.o

POVERHOUSE ROAD ~f-
241E 5 W-

211(1 NRG SITE ENTRANCE

Ãlo
c:-l
f'
WI\

PM FUTURE VOLUME
NO BUILD 2011

I
i

l

I

I

I

i
i
¡¡

l
t

I

l.

i
~



I

I

I

r

I

I.

I

I

i

I

I

ROUTE 395

J/L ~~ F2~~¡r
-:oæ
0.o

POVERHOUSE ROAD ~l-

IE5 ~
fr

íOoC-I
ri
w(\

~

PINK ROV

NRG SITE ENTRANCE

PM SITE TRIPS
DURING CONSTRUCTIO

i

I

l

I
g

i
~.



PINK ROV

15

-./k
I ~ 1616 ~

~ nEPOi ROAD

~\ri
g 14
æ
Q.o

POVERHOUSE ROAD ~i-
241~8 5 IF

21/ri NRG SITE ENTRANCE

ROUTE 395

:;
ciC
--I
r'
W
iu

~

PM FUTURE VOLUME
DURING CONSTRUCTIO
2011

i
~

~.



I

I

I

I

I

I H

I

I

I

I

I

I

I

I

I

I

I

I

I

ROUTE 395

J/l k
0/ F6 ~r

-:oæ
(Lo

POVERHOUSE ROAD ~i-

1~5 ~
fr NRG SITE ENTRANCE

iO
Cl
c:--
f'
W
N

~

PINK RO\.

I

I

I
i

PM SITE TRIPS

l

I

l
;
a
g
a

I
l
~



l

I

I

I

I

l

I

l

I

I

l

I

I

I

I

I

I

I

I

ROUTE 395

~

PINK ROW

15

~/k ~ 1616 ~
jO ~ DEPOT ROP,D

~ ~\p~ ~ 14
~
G-o

PO\oERHOUSE ROAD ~i-24lt 5 ~2

.21 tfl NRG SITE ENTRANCE

PM FUTURE VOLUME
BUILD 2011

I

i
¡

i

I

I

I

i
~

ë

l



I

I

I

I

I

I

l

I

l

I

l

I

I

l

I

I

I

I

l

APPENDIX B

Level of Service Calculations
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HCS2000: Unsignalized Intersections Release 4. 1d

TWO-WAY STOP CONTROL SUMMARY

I.

Analyst:
Agency/Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year: 2009
Project ID:
East/West Street: Route 163
North/South Street: Route 395
Intersection Orientation: EW

The Shaw Group
4/22/2009
AM Exist
1

S Ramps

I

Study period (hrs): 1.00

Vehicle
Approach
Movement 1

L

Volumes and Adjustments
Eastbound2 3T R

Maj or Street:

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

179
0.95
188
4
Undi vided

290
0.95
305

o 1
LT

NO

Minor Street: Approach
Movement

Northbound7 8 9L T R

1

Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach: Exists? /Storage
Lanes
Configuration

I Delay,
EB
1
LT

Queue Length, and Level of ServiceWB Northbound Southbound4 7 8 9 10 11 12L RApproach
Movement
Lane Config

v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

188
1366
0.14
0.48
8.1

A

116
290
0.40
1. 96
25.6

D

92
890
0.10
0.35
9.5

A
18.5

C

I.-~-----_..._.._-~~---------~----~-_._--~-_.__.__.._----------------=---.----- p,



HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Project 10:
East/West Street: Route 163
North/South Street: Route 395
Intersection Orientation: EW

The Shaw Group
4/22/2009
AM No Build 2011
i

S Ramps
Study period (hrs): 1.00

Vehicle
Approach
Movement 1

L

Volumes and
Eastbound

2
T

Adj us tment s
Maj or Street:

3
R

Westbound
4 5 6
L T R

104 86
0.95 0.95
109 90

/

i 0
TR

No

Southbound
10 11 12
L T R

113 90
0.95 0.95
118 94
4 4

0
I/ /

1 1
L R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
bpstream Signal?

183
0.95
192
4
Undi vided

296
0.95
311

o 1
LT

No

Minor street: Approach
Movemen t

Northbound7 8L T 9
R

( Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach: Exists?/Storage
Lanes
Configuration

I Delay,
EB
1
LT

Queue Length, and Level of ServiceWB Northbound Southbound4 7 8 9 10 11 12L R
I

Approach
Movement
Lane Config

v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

192
1361
0.14
0.49
8. i

A

118
283
0.42
2.09
26.7

D

94
887
0.11
0.36
9.5

A
19. i

C

I ~~--~_._..--.._--~- .....

l-
l
~



HCS2000: Unsignalized Intersections Release 4. 1d

TWO-WAY STOP CONTROL SUMMARY

I

Analyst:
Agency /Co. : The Shaw Group
Date Performed: 4/22/2009
Analysis Time Period: AM During Construction
Intersection: 1
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Project ID:
East/West Street: Route 163
North/South Street: Route 395 S Ramps
Intersection Orientation: EW Study period (hrs): 1.00

Major Street:
Vehicle

Approach
Movement 1

L

Volumes and Adjustments
Eastbound2 3T R

183
0.95
192
4

Undi vided

296
0.95
311

Westbound
4 5 6
L T R

104 86
0.95 0.95
109 90

/
1 0

TR
No

Southbound
10 11 12
L T R

134 90
0.95 0.95
141 94
4 4

0
/ /

1 1

L R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

o i
LT

No

Minor Street: Approach
Movement

Northbound7 8 9L T R
Volume
Peak Hour Factor, .PHF
.Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach:. Exists? ¡Storage
Lanes
Configuration

Delay,
EB
1
LT

Queue Length, and Level of ServiceWB Northbound Southbound4 7 8 9 10 11 12L R
I

Approach
Movement
Lane Config

V (vph)
C (m) (vph)v/c .
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

192
1361
0.14
0.49
8.1

A

141
283
0.50
2.86
30.2

D

94.
887
0.11
0.36
9.5

A
21. 9

C



HCS2000: Unsignalized Intersections Release 4. 1d

Analyst:
Agency ICo. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Proj ect ID:
East/West Street: Rte 163
North/South Street: Route 395
Intersection Orientation: EW

TWO-WAY STOP CONTROL SUMMARY

Shaw Group
5/22/2009
AM Build 2011
1

SB Ramp
Study period (hrs): 1.00

Vehicle----~----------
Maj or Street: Approach

Movement 1
L

Volumes and
Eastbound

2
T

Ad jus tmen t s _______________________
Westbound3 4 5 6R L T R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type I Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

Minor Street: Approach
Movement

183
0.95
192
4

Undi vided

296
0.95
311

104
0.95
109

89
0.95
93

I

o 1
LT

1 0
TR

No No

Northbound7 8 9L T R
Southbound

10 11 12L T R
Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach: Exists? IStorage
Lane s
Configuration

116 90
0.95 0.95
122 94
5 4

0

I /
1 1

L R

Approach
Movemen t
Lane Config

v (vph)
C (m) (vph)
vie
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

I

Delay,
EB
1

LT

192
1358
0.14
0.49
8.1

A

Queue Length, and Level of Service__________________WB Northbound Southbound4 7 8 9 10 11 12L R
122
280
0.44
2.25
27.7

D

94
884
0.11
0.36
9.6

A
19.8

C



I.

I

l

I

I

I

HCS2000: Unsignalized Intersections Release 4.ld

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. : The Shaw Group
Date Performed: 4/6/2009
Analysis Timè Period: PM Exist
Intersection: 1
Jurisdiction:
Units: U. S. Customary
Analysis Year: 2009
Proj ect 10:
East/West Street: Route 163
North/South Street: Route 395 S Ramps
Intersection Orientation: EW Study period (hrs): 1. 00

Maj or Street:
Vehicle

Approach
Movement 1

L
3
R

Westbound
4 5 6
L T R

281 63
0.95 0.95
295 66

/
1 0

TR
No

Southbound
10 11 12
L T R

71 119
0.95 0.95
74 125
5 5

0
i /i

1 1
L R

Volumes and
Eastbound

2
T

Adjustments

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

65
0.95
68
4
Undivided

204
0.95
214

o 1
LT

Minor street: Approach
Movemen t

No

Northbound'7 8 9L T R
Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach: Exists? /Storage
Lanes
Configuration

Delay,
EB
1
LT

Approach
Movement
Lane Config

Queue Length, and Level of ServiceWB Northbound Southbound4 7 8 9 10 11 12L R
v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

68
1187
0.06
0.18
8.2

A

74
389
0.19
0.70
16.4

C

125
706
0.18
0.64
11. 2

B

13.1
B



i-

I"

l

I

I

l

l

I

I

I

HCS2000: Unsignalized Intersections Release 4.1d

Analyst:
Agency/Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jur i sdiction:
Units: U. S. Customary
Analysis Year:
project ID:
East/West street: Route 163
North/South Street: Route 395
Intersection Orientation: EW

TWO-WAY STOP CONTROL SUMMARY

Keith Malloy
The Shaw Group
4/6/2009
PM No Build 2011
1

S Ramps
Study period (hrs): 1.00

Volumes and
Eastbound

2
T

Adjustments
Maj or Street:

Vehicle
Approach
Movement 1

L
3
R

Westbound
4 5 6
L T R

284 64
0.95 0.95
298 67

/

i 0
TR

No

Southbound
10 11 12
L T R

72 121
0.95 0.95
75 127
5 5

0
/ /

1 1
L R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

208
0.95
218

66
0.95
69
4
Undi vided

o i
LT

No

Minor Street: Approach
Movement

Northbound7 8 9L T R
Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flarèd Approach: Exists? /Storage
Lanes
Configuration

Approach
Movement
.Lane Config

Delay,
EB
i
LT

Queue Length, and Level of ServiceWB Northbound Southbound4 7 8 9 10 11 12L R
v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

69
1183
0.06
0.19
8.2

A

75
384
0.20
0.72
16.6

C

127
703
0.18
0.66
11.2

B

13.3
B



HCS2000: Unsignalized Intersections Release 4. ld

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. : The Shaw Group
Date Performed: 4/6/2009
Analysis Time Period: PM During Construction
Intersection: 1
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Project ID:
East/West Street: Route 163
North/South Street: Route 395 S Ramps
Intersection Orientation: EW Study period (hrs): 1.00

Maj or Street:
Vehicle

Approach
Movement 1

L

Volumes and Adjustments
Eastbound2 3T R

66
0.95
69
4
Undivided

Westbound
4 5 6
L T R

284 105
0.95 0.95
298 110

/
1 0

TR
No

Southbound
10 11 12
L T R

82 121
0.95 0.95
86 127
5 5

0
/ /

1 1
L R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

208
0.95
218

o 1
LT

No

Minor Street: Approach
Movement

Northbound7 8 9L T R
Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach: Exists? /Storage
Lanes
Configuration

Approach
Movemen t
Lane Config

Delay,
EB
1
LT

Queue Length, and Level of ServiceWB Northbound Southbound4 7 8 9 10 11 12L R
v (vph)
C em) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

69
1140
0.06
0.19
8.4

A

86
372
0.23
0.90
17.6

C

127
684
0.19
0.68
11. 5

B

I
13.9

B



1.- .
HCS2000: Unsignalized Intersections Release 4. 1d

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. : The Shaw Group
Date Performed: 4/6/2009
Analysis Time Period: PM Build 2011
Intersection: 1
Jurisdiction:
Units: U. S. Customary
Analysis Year:
proj ect ID:
East/West Street: Route 163
North/South Street: Route 395 S Ramps
Intersection Orientation: EW Study period (hrs): 1. 00

I

Major Street:
Vehicle

Approach
Movemen t 1

L

Volumes and
Eastbound

2
T

Adjustments

3
R

Westbound
4 5 6
L T R

284 67
0.95 0.9S
298 70

/

1 0
TR

No

Southbound
10 11 12
L T R

75 121
0.95 0.95
78 127
6 5

0
/ /

1 1
L R

Vol ume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Conf igura ti on

Upstream Signal?

66
0.95
69
4
Undi vided

208
0.95
218

o 1
LT

No

Minor Street: Approach
Movement

Northbound7 8 9L T R

I

Volume
Peak Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy VehiclesPercent Grade (%) 0
Flared Approach: Exists? /Storage
Lanes
Configuration

I Delay, Queue
Approach EB WB

I

Movement 1 4

Lane Config LT

v (vph) 69

I
C (m) (vph) 1180
v/c 0.06
95% queue length 0.19

I

Control Delay 8.2
LOS A

Approach Delay
Approach LOS

I

I

Length, and Level of Service
Northbound Southbound7 8 9 10 11

L
12
R

78
382
0.20
0.77
16.8

C

127
702
0.18
0.66
11. 3

B

13.4
B

I



i----_'d' .
HCS2000: Sìgnali zed Intersections Release 4. Id

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound i Northbound I Southbound
I L T R I L T R l L T R I L T R

I i I I

I 0 1 0 I 0 1 0 I 0 0 0 I 1 0 1
I LT 1 TR I I L R
1165 220 1 156 76 I 196 37
I 12:0 -i 12 ~O I 112.0 12.0
I I 0 I I 0

Analyst:
Agency: The Shaw Group
Date: 4/8/2009
Period: AM Exist
Project ID: Route 395 N Ramps/Route 163
E/W St: Route 163

I

I

1-,

I

No. Lanes
LGConfig

, Volume
-Lane width
RTOR Vol

Inter.: 2
Area Type: All other areas
Jurisd:
Year 2009

N/S St: Route 395 N Ramps

Duration 0.25 Area Type: All other areas
Signal Operations
3 4 1

I NB
I

I

I

I SB
I

I

I

I EB
I WB

6.1
3.0
1.0
Cycle

Intersection Performance Summary
Adj Sa t Ratios Lane Group

Flow Rate
(s)

Phase Combination 1EB Left AThru A
Ri g h t

Peds
WB Left

Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

2

A
A

33.9
3.0
1. 0

Appr/
Lane
Grp

Lane
Group
Capacity v/c g/C

Eastbound

LT 994 0.711408 0.43

Westbound

TR 1245 0.21 0.711763

Northbound

SouthboundL 218 0.491719 0.13

R 195 1538 0.21
Intersection Delay = 6.1

0.13 19.3 B
(sec/veh) Intersection LOS A

5 6 7 8
Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A

A

Length: 48.0 secs

I

Approach

Delay LOS Delay LOS

3.3 3.3A A

2.5 2.5A A

21. 2 C

20.7 C



I

I

I

HCS2000: Signalized Intersections Release 4. 1d

Analyst: Keith Malloy
Agency: The Shaw Group
Date: 4/8/2009
Period: AM No Build 2011
Project ID: Route 395 N Ramps/Route
E/W St: Route 163

Inter.: 2
Area Type: All other areas
Jurisd:
Year

163
Nls St: Route 395 N Ramps

SIGNALIZED INTERSECTION SUMMARY
I Eastbound Westbound i Northbound i Southbound
I L T R L T R I L T R i L T R

I I i

i 0 1 0 0 1 0 I 0 0 0 I i 0 1

I LT TR I I L R

i 168 224 159 78 I 198 38
l 12.0 12.0 i 112.0 12.0
I 0 i i 0

No. Lanes
LGConfig
Volume
Läne Width
RTOR Vol

Duration 0.25 Area Type: All other areas
Signal Operations3 4 8Phase Combination 1

EB 'Left AThru A
Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

I

I

I

I

I

I

I

2 5 6 7
NB Left

Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A

SB A
A
A

EB
WB

33.9
3.0
1. 0

Lane
Group
Capaci ty

6.1
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s) Delay LOS

Length: 4'8.0 sees

Appr I
Lane
Grp

Approach

vie g/C Delay LOS

Eastbound

LT

Westbound

TR

Northbound

I SouthboundL 218
I

I

I

R

989 0.44 A 3.3 A1401 0.71 3.3

1245 1763 0.21 0.71 2.5 A 2.5 A

1719 0.50 0.13 21.3 C

20.8 C195 1538 0.22
Intersection Delay = 6.2

0.13 19.4
(sec/veh)

B

Intersection LOS A

I

i

I

,I
g

l



I

I

l

l

I

I

I

I

I

I

I

I

HCS2000: Signalized Intersections Release 4. 1d

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound Northbound i Southbound I

I L T R i L T R L T R I L T R I

I I I I-

I 0 1 0 I 0- 1 0 0 0 0 I 1 0 1 I

I LT I TR I L R I

1168 245 I 159 78 1118 38 I

I 12.0 I i2.0 112.0 12.0- l

I I 0 I 0 I

Analyst:
Agency: The Shaw Group
Date: 4/8/2009
Period: AM During Construction
Project ID: Route 395 N Ramps/Route 163
E/W st: Route 163

No. Lanes
LGConfig
Volume

.. Lane Width-
RTOR Vol

Inter.: 2
Area Type: All other areas
Jurisd:
Year

N/S st: Route 395 N Ramps

Duration 0.25 Area Type: All other areas
Signal Operations3 4 I

I NB
I

I

I

I SB
I

I

I

I EB
I WB

6.1
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

Phase Combination 1EB Left AThru A
Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

2

A
A

33.9
3.0
1. 0

Appr /
Lane
Grp

Lane
Group
Capaci ty v/c g/C Delay LOS Delay LOS

Eastbound

LT 992 0.46 0.711404

Westbound

TR 1245 1763 0.21 0.71

Northbound

SouthboundL 216 0.61 0.131703

5 6 7 8
Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A

A

Length: 48.0 secs

Approach

3.4 3.4 AA

2.5 2.5 AA

24.6 C
23.4 C

R 194 1524 0.22
Intersection Delay = 7.0

0.13 19.4 B
(sec/veh) Intersection LOS A
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I

I

I

I

I

I

I

I

I

I

l

I

I

I

I

I

HCS2000: Signalized Intersections Release 4. 1d

Inter.: 2
Area Type: All other areas
Jurisd:
Year

Analyst:
Agency: The Shaw Group
Date: 4/8/2009
Period: AM Build 2011
Project ID: Route 395 N Ramps/Route 163
E/W St: Route 163 N/S St: Route 395 N Ramps

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound Northbound I Southbound
I 1, T R I 1, T R 1, T R I 1, T R

I I J

I 0 1 0 I 0 1 0 0 0 0 I 1 0 1

I LT I TR I 1, R

1168 227 I 162 81 1101 38
I 12 ;-0 I 12.0 112; 0 12.0
I I 0 I 0

No. Lanes
LGConfig
Volume
Lane WIdth
RTOR Vol

Duration Area Type: All other areas
Signal Operations3 4 I

I NB
I

I

I

I SB
I

I

I

I EB
I WB

0.25

Phase Combination 1BB Left AThru A
Right
Peds

WB Left
.Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

6.1
3.0
1. 0

cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

2

A
A

33.9
3.0
1. 0

Appr /
Lane
Grp

Lane
Group
Capaci ty vie glC

Eastbound

LT

Westbound

TR

Northbound

SouthboundL 218
R

988 0.44 0.71 3.31399

1244 1762 0.22 0.71 2.5

5 6 7 8
Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A

A

Length: 48.0 sees

Approach

Delay LOS Delay LOS

A 3.3 A

A 2.5 A

1719 0.51 0.13 21.7
21. 0 C

C

195 1538 0.22
Intersection Delay = 6.2

0.13 19.4
(sec/veh) A

B

Intersection LOS



HCS2000: Signalized Intersections Release 4. 1d

Analyst:
Agency: The Shaw Group
Date: 4/6/2009
Period: PM Exist
Project ID: Route 395 N Ramps/Route 163
E/W St: Route 163

Inter.: 2
Area Type: All other areas
Jurisd:
Year 2009

N/S St: Route 395 N Ramps

No. Lanes
LGConfig
Vol ume

u'Lane - Width
RTOR Vol

I EastboundI L T R
I

I

I

1119
I

I

SIGNALIZED INTERSECTION SUMMRY
I Westbound I NorthboundI L T RI L T RI II 0 1 0 II TR I
I 240 100 I
I 12.0 II 0 I

I

I

I1 I
R I

120 I
12.0 u Io I

o o

I

I

I

I

I

I

I

I

1

1

l

I

I ------ . I
1-_...___.____._._..____________.___._____.__.__.___.__.-.----.--------..-.----.--.---...........------.----...-.-----....----.-..-----------------~-------- .'

1
LT

154
12.0

I Southbound
I L T R
I

I

I L
1114
112.0
I

o o 1 oo

Duration 0.25 Area Type: All other areas
Signal Operations3 4 I

I NB
I

I

I

I SB
I

I

I

I EB
I WB

8.9
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

Phase Combination 1EB Left AThru A
Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB -'Right
Green
Yellow
Al i Red

2

A
A

33.1
3.0
1. 0

Appr /
Lane
Grp

Lane
Group
Capaci ty v/c g/C Delay LOS Delay LOS

Eastbound

LT 877 0.36 0.661325

Westbound

TR 1196 1806 0.660.33

Northbound

SouthboundL 312 1'52 0.42 0.18

5 6 87

Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A

A

Length: 50.0 secs

Approach

4.0 4.0 AA

3.8 3.8 AA

19.2 B

19.5 B

R 279 1568 0.49
Intersection Delay = 8.2

0.18 19.9
( sec/veh) A

B

Intersection LOS



I

I

I

I

I

I

I

I

I

I

I

I

I

I

HCS2000: Signalized Intersections Release 4. 1d

SIGNALIZED INTERSECTION SUMMARY
I Eastbound Westbound I Northbound I Southbound I

I L T R L T R I L T R I L T R I

I 1 I I

I 0 1 0 0 1 0 I 0 0 0 I 1 0 1 I

I LT TR I I L R I

1121 157 244 102 I 1116 122 I

12.0
... ...

11"2.0 12 :b ii 12.0 I

i 0 i I 0 I

Analyst:
Agency: The Shaw Group
Date: 4/6/2009
Period: PM No Build 2011
Project ID: Route 395 N Ramps/Route
E/W St: Route 163

163

No. Lanes
LGConfig
Vol ume

- -- ._.- .._.

Lane Width
RTOR Vol

Inter.: 2
Area Type: All other areas
Jurisd:
Year

N/S st: Route 395 N Ramps

Duration 0.25

Phase Combination 1EB Left AThru A
Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

2

Area Type: All other areas
Signal Operations3 4 5 6 7 8

8.9
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

A
A

33.1
3.0
1. 0

. Appr /
Lane
Grp

Lane
Group
Capaci ty v/c g/C Delay LOS Delay LOS

Eastbound

LT 874 0.36 0.661320

Westbound

TR 1172 0.34 0.661771

Northbound

SouthboundL 318 1787 0.42 0.18

NB Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A

SB A

EB
WB

Length: 50.0
lsees

Approach

4.0 4.0 AA

3.9 3.9 AA

19.1 B
I19.5 B

R 285 1599 0.49
Intersection Delay = 8.2

0.18 19.8 B
(sec/veh) Intersection LOS A

I



l
HCS2000: Signali zed Intersections Release 4. 1d

I
Analyst:
Agency: The Shaw Group
Date: 4/6/2009
Period: PM During Construction
Project ID: Route 395 N RampS/Route 163
E/W St: Route 163

Inter.: 2
Area Type: All other areas
Jurisd:
Year

I
N/S St: Route 395 N Ramps

I
SIGNALIZED INTERSECTION SUMMRY

1 Eastbound I Westbound I Northbound I Southbound I

I L T R I L T R I L T R I L T R J

I I I I I

I 0 1 0 I 0 1 0 I 0 0 0 I 1 0 1 I

I LT I TR I I L R I

1121 167 I 285 142 I 1126 122 I

I 12.0 I 12.0 i 1-12.0 12.-0 I-
I I 0 I I 0 I

l
No. Lanes

. LGConfig
Volume

--.Lane Width
RTOR VolI m__

Duration 0.25 Area Type: All other areas
Signal Operations3 42 5 6 7 8Phase Combination 1EB Left AThru A

Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

SB

Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Ri g h t

A

NB

A
A A

EB
WB

33.1
3.0
1. 0

8.9
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

Length: 50.0 sees
Appr /

Lane
Grp

ApproachLane
Group.
Capaci ty v/c g/C Delay LOSDelay LOS

Eastbound

LT 843 1273 0.39 0.66 4.2 A 4.2 A

Westbound

TR 1166 1762 0.42 0.66 4.2 A 4.2 A

Northbound

SouthboundL 318 1787 0.46 0.18 19.4 B

19.6 B
R 285 1599 0.49

Intersection Delay = 8.2
0.18 19.8 B
(sec/veh) Intersection LOS A

I--.--~._-c---._--_...~.~----_.-.---_.._-._---,...---.--_____~._~____u___..__...:.
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HCS2000: Signalized Intersections Release 4. Id

Analyst: Keith Malloy
Agency: The Shaw Group
Date: 4/6/2009
Period: PM Build 2011
project ID: Route 395 N Ramps/Route 163
E/W St: Route 163

Inter.: 2
Area Type: All other areas
Jurisd:
Year

N/S St: Route 395 N Ramps

No. Lanes
LGConfig
Volumeui.-äiie-.Width .

RTOR Vol

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound Northbound I Southbound I

I L T R I L T R L T R I L T R I

I I I I

I 0 1 0 I 0 1 0 0 0 0 I 1 0 1 I

I LT I TR I L R I

i 121 160 l 247 105 1119 122 I

I -i2~ Ö . I 12.0 112.0 .12.0 r

i i 0 I 0 I

Duration 0.25 Area Type: All other areas
Signal Operations2 3 4 I 5

I NB Left
I Thru
I Right
I Peds
I SB Left A
I Thru
I Right A
I Peds
I EB Right
I WB Right33.1 8.93.0 3.01.0 1.0

Cycle Length: 50.0 sees
Intersection Performance Summary
Adj Sat Ratios Lane Group Approach

Flow Rate
(s) v/c g/C Delay LOS Delay LOS

1
A
A

6 7 8

A
A

1319 0.37 .0.66 4.0 A4.0 A

TR 1112 1770 0.35 0.66 3.9 3.9 AA

Northbound

SouthboundL 318 19.20.18 Bi 787 0.43
19.5 B

R 285 1599 0.49
Intersection Delay = 8.3

0.18 19.8 B
(sec/veh) Intersection LOS A
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HCS2000: Signalized Intersections Release 4.ld

Analyst:
Agency: The Shaw Group
Date: 4/7 12009
Period: AM Exist
Project ID: Route 163/Route 32
E/W St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year 2009

Intersection
N/S St: Route 32

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound I Northbound I Southbound
I L T R I L T R I L T R I L T R
I 1 I I

I 1 I 0 I 0 1 0 I 0 1 1 I 0 1 0
I L TR I LTR I LT R I LTR
1194 14 116 13 14 6 174 280 3 17 359 :120
112.0 12.0. 1 12.0 I 12.0 12.0 I 12; 0

I 0 I 0 I 0 I 0

No. Lanes
LGConfig
Volume

..Lane Width
RTOR Vol

Dura tion 1. 00

Phase Combination 1EB Left AThru ARight A
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

2

Area Type: All other areas
Signal Operations3 4

28.3
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

A
A
A

23.7
3.0
1. 0

Appr I
Lane
Grp

Lane
Group
Capaci ty v/c g/C

EastboundL 551TR 643 1394
1629

0.38
0.22

0.40
0.40

NB Left
Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

5
A
A
A

6 7 8

Westbound

LTR 682 0.04 0.40

SB

EB
WB

Delay LOS

13.4
.12.2

11.2

11.7
8.4

13.2

A
A
A

Length: 60.0 secs

1727

Northbound

LT 745R 754
Southpound

0.52
0.00

0.47
0.47

Approach

Delay LOS

B

B 12.9 B

1579
1599

LTR 853 1809 0.47

B 11. 2 B

0.62

Intersection Delay = 12.6 (sec/veh)

B

A
11.7 B

B 13.2 B

Intersection LOS B

l ì
II . . . l--_.__.~-_._--_.-.---_._---_.._~-...__..-_.__._--.- ----_.._--.---_.__._--:----~------._._-------------_._--=----=-----------------_...-_._-. ---------------------- _.._-.---------
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HCS2000: Signalized Intersections Release 4. 1d

Analyst:
Agency: The Shaw Group
Date: 4/7/2009
Period: AM No Build 2011
Project ID: Route 163/Route 32
E/W St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year

Intersection
N/S st: Route 32

No. Lanes
LGConfig
Volume

--i,ane Width
RTOR Vol

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound I Northbound I Southbound I

I L T R I L T R 1 L T R I L T R I

I I 1 I i

1 1 1 0 I 0 1 0 I 0 1 1 I 0 1 0 I

I L TR I LTR I LT R I LTR I

1198 14 118 13 14 6 174 286 3 17 366 122 I

112.0 12 ;Ö I i~r.(j I .12-: 0 12.0 T 12..0 I
I 0 I 0 I a I 0 I

Duration 1.00 Area Type: All other areas
Signal Operations3 4 6 7 85

A

A
A

Phase Combination 1EB Left AThru ARi gh t A
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

2
NB Left

Thru
Right
Peds
Left
Thru
Right
Peds
Right
Right

A
A
A

A
A-
A

SB

EB
WB

APpr/
Lane
Grp

28.3
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s) Delay LOS

23.7
3.0
1. 0

Length: 60. 0 sees

ApproachLane
Group
Capacity v/c g/C Delay LOS

EastboundL 551TR 643 0.40
0.40

13.4
12.2

0.39
0.22

1394
1629

B

B 13.0 B

Westbound

LTR 682 1726 0.04 11.2 B0.40 11. 2 B

Northbound

LT 744R 754
Southbound

1578
1599

0.53
0.00

0.47
0.47

11.8 B11.8
8.4

B

A

LTR 853 0.63 13.5 13 .5 B0.47 B1808

Intersection Delay = 12.8 (sec/veh) Intersection LOS B
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HCS2000: Signalized Intersections Release 4.1d

Analyst:
Agency: The Shaw Group
Date: 4/7/2009
Period: AM During Construction
Project ID: Route 163/Route 32
Elw St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year

Intersection
Nls St: Route 32

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound I Northbound 1 Southbound
I L T R I L T R I L T R 1 L T R
I I I 1

I 1 1 0 I 0 1 0 I 0 1 1 I 0 1 0
I L TR I LTR I LT R I LTR
1198 55 118 l 3 14 6 174 286 3 17 366 122
112 ~O 12.0 I. .12.-0 I 12; 0 12.0 I 12.0
I 0 I 0 I 0 I 0

No. Lanes
LGConfig
Volume
Lane- Width.
RTOR Vol

Duration 1.00 Area Type: All other areas
Signal Operations

1 2 3 4 i 5 6 7 8
A I NB Left A
A 1 Thru A
A I Right A

I Peds
A l SB Left A
A. 1 Th:ru. A
A I Right A

I Peds
I EB Right
I WB Right

Phase Combination
EB Left

Thru
Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

23.7
3.0
1. 0

28.3
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s) Delay LOS

Length: 60. 0 sees

Apprl
Lane
Grp

Lane
Group
Capaci ty

Approach

vie glC Delay LOS

EastboundL 545TR 661 1380
1673

0.39
0.28

0.40
0.40

13.5
12.6

B

B 13.1 B

Westbound

LTR 674 B1706 0.04 0.40 11.2 11.2B

Northbound

LT 744R 754
Southbound

1578
1599

0.53
0.00

0.47
0.47

11. 8

8.4
11. 8B

A
B

LTR 853 B1808 0.63 13.50.47 13.5B

Intersection Delay = 12.8 (sec/veh) Intersection LOS B



HCS2000: Signalized Intersections Release 4.1d

Analyst:
Agency: The Shaw Group
Date: 4/7/2009
Period: AM Build 2011
Project ID: Route 163/Route 32
E/W St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year

Intersection
N/S St: Route 32

'.1

SIGNALIZED INTERSECTION SUMMARY
I Eastbound 1 Westbound I Northbound 1 Southbound I

1 L T R I L T R 1 L T R I L T " R I

l
i I I i i

No. Lanes 1 1 1 0 I 0 1 0 I 0 1 1 l 0 1 0 i

LGConfig I L TR 1 LTR I LT R I LTR 1

L

Volume 1198 20 118 13 20 6 174 286 3 17 366 122 iH-""-"-i"äne "-width
112.0 i2.0"

"j
12. Ö I 12".0 "12 ~ Ö "r 12-.0 HI

RTOR Vol I 0 1 0 I 0 I 0 1

Duration 1. 00 Area Type: All other areas
Signal Operations

Phase Combination 1 2 3 4 I 5 6 7 8
EB Left A I NB Left A

Thru A I Thru A
Right A I Right A

Peds I Peds
WB Left A I SB Left A

Thru A I Thru A
Right A I Right A
Peds I Peds

NB Right I EB Right
SB Right I WB Right
Green 23.7 28.3
Yellow 3.0 3.0
All Red 1. 0 1. 0

Cycle Length: 60.0 sees
Intersection Performance Summary

"\

Appr I Lane Adj Sat Ra t i 0 s Lane Group Approach
Lane Group Flow Rate
Grp Capaci ty (s) vlc g/C Delay LOS Delay LOS

Eastbound
L 547 1385 0.39 0.40 13.5 B

TR 648 1640 0.23 0.40 12.3 B 13.0 B

Westbound

LTR 690 1747 0.05 0.40 11. 2 B 11.2 B

Northbound

LT 744 1578 0.53 0.47 11. 8 B 11. 8 B
R 754 1599 0.00 0.47 8.4 A
Southbound

LTR 853 1808 0.63 0.47 13.5 B 13.5 B

Intersection Delay = 12.8 (sec/veh) Intersection LOS B

l
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HCS2000: Signalized Intersections Rele~se 4.1d

Analyst:
Agency: The Shaw Group
Date: 4/7/2009
Period: PM Exist
Project ID: Route 163/Route 32
E/W St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year 2009

Intersection
N/S st: Route 32

SIGNALIZED INTERSECTION SUMMARY
I Eastbound I Westbound I Northbound I Southbound
I L _ T R I L T R I L T R I L T R

I I I I

I 1 1 0 I 0 1 0 I 0 1 1 I 0 1 0

i L TR I LTR I LT R I LTR

1170 25 110 14 22 7 1169 438 5 15 380 161
i 12~-0 12. (j I 12:0- i iZ. O' 12.0 I 12.0
I 0 I 0 I 0 I 0

No. Lanes
LGConfig
Volume.. . _ _ ...___ .u.. ___ .
Lane Width
RTOR Vol

1. 00Duration Area Type: All other areas
Signal Operations3 4 5

A
A
A

NB
6 7 8Phase Combination 1EB Left AThru ARight A

Peds
WB Left

Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

2

EB
WB

Left
Thru
Ri g h t

Peds
Left
Thru
Right
Peds
Right
Right

A
A
A

A
A
A

SB

41. 1

3.0
1. 0

Cycle
Intersection Performance Summary
~dj Sat Ratios Lane Group

Flow Rate
(s)

18.9
3.0
1.0

Appr/
Lane
Grp

Lane
Group
Capaci ty g/Cv/c Delay LOS

Length: 68.0 sees

Approach

Delay LOS

EastboundL 379TR 454 0.28
0.28

21. 8 C
20.0+ C

1364
1634

0.51
0.34

Westbound

LTR 434 1562 0.09 0.28 18.3 B

Northbound

LT 795R 966
Southbound

0.87
0.01

0.60 22.5
o . 60 5.3

C

A
1316
1599

LTR 1086 0.57 0.60 8.9 A

Intersection LOS B

1797

Intersection Delay = 17.1 (sec/veh)

21. 0 C

18.3 B

22.3 C

8.9 A



HCS2000: Signalized Intersections Release 4. 1d

Analyst: Keith Malloy
Agency: The Shaw Group
Date: 4/7/2009
Period: PM No Build 2011
Project ID: Route 163/Route 32
E/W St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year

Intersection
N/S St: Route 32

SIGNALIZED INTERSECTION SUMMARY

I Eastbound i Wes tbound i Northbound 1 Southbound
I L T R I L T R I L T R I L T R

I I I i

No. Lanes I 1 1 0 I 0 1 a I 0 1 1 I a 1 0
LGConfig i L TR I LTR 1 LT R I LTR

1.--.-n.-.hy()li,!l.~._ ..

J.1?3. 25 112 14 22 7 1172 446 5 15 386 164
Lane Width 112.0 12.0 1 12- : 0 h i T2~.Ù î2~.U- 1 12.0
RTOR Vol I 0 I 0 I 0 I 0

l.

Duration 1.00 Area Type: All other areas
Signal Operations

Phase Combination 1 2 3 4 5 6 7 8

EB Left A NB Left A

Thru A Thru A

Right A Right A

Peds Peds
WB Left A SB Left A

Thru A Thru A

Right A Right A

Peds Peds
NB Right EB Right
SB Right WB Right
Green 18.9 41. 1

Yellow 3.0 3.0
All Red 1. a 1.0

Cycle Length: 68. a sees
Intersection Performance Summary

Apprl Lane Adj Sat Ratios Lai:e Group Approach
Lane Group Flow Rate
Grp Capacity (s) vie g/C Delay LOS Delay JJOS

Eastbound
L 379 1364 0.52 0.28 22.0 C

TR 454 1634 0.34 0.28 20.0+ C 21.1 C

Westbound

LTR 434 1561 0.09 0.28 18.3 B 18.3 B

Northbound

LT 789 1306 0.89 0.60 "25.7 C 25.6 C

R 966 1599 0.01 0.60 5.3 A

Southbound

LTR 1086 1797 0.58 0.60 9. a A 9.0 A

Intersection Delay = 18.5 (sec/veh) Intersection LOS B

i

I
ii"f

I

l
~
~

I

i
l

I.
D
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HCS2000: Signalized Intersections Release 4.1d

Analyst:
Agency: The Shaw Group
Date: 4/7/2009
Period: PM During Contruction
Project 1D: Route 163/Route 32
E/W St: Route 163

SIGNALIZED INTERSECTION SUMMARY
I Eastbound 1 Westbound I Northbound 1 Southbound
I L T R 1 L T R I L T R I L T R
I I 1 I

I 1 1 0 i 0 1 0 1 0 1 1 I 0 1 0
I L TR 1 LTR I LT R I LTR
1170 45 110 14 103 7 1172 446 5 15 386 164
112.0 .-12.0 1 12.0 I -12-.0 LZ;O I 12-;0
I 0 I 0 I 0 I 0

Inter.: 3
Area Type; All other areas
Jurisd:
Year 2009

Intersection
N/S St: Route 32

No. Lanes
LGConfig
Volume

I-nn-- ._._-~;~~- ~;~th

Duration 1.00

Phase Combination
EB Left

Thru
Right
Peds

WB Left
Thru
Right
Peds

NB Right
SB Right
Green
Yellow
All Red

Appr /

Lane
Grp

Lane
Group
Capaci ty

EastboundL 347TR 458
Westbound

LTR 447

Northbound

LT 789R 966
Southbound

LTR 1086

Area Type: All other areas
Signal Operations

1 2 3 4 i 5 6 7 8
A I NB Left A
A I Thru A
A I Right A

I Peds
A 1 SB Left A
A 1 Thru A
A 1 Right A

I Peds
I EB Right
I WB Right

18.9
3.0
1. 0

41.1
3.0
1. 0

Cycle
Intersection Performance Summary
Adj Sat Ratios Lane Group

Flow Rate
(s)

Length: 68.0 secs

Approach

v/c g/C Delay LOS Delay LOS

1247
1648

0.56
0.38

0.28
0.28

23.0
20.4

C

C 21. 7 C

1610 0.29 0.28 19.6 19.6B B

1306 0.89 0.60 25.7 C 25.6 C

I.

1599 0.01 0.60 5.3 A

1797 0.58 0.60 9.0 A 9.0 A l

Intersection Delay = 18.7 (sec/veh)

I__~_~~__.________~n_____~____ _

Intersection LOS = B
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HCS2000: Signalized Intersections Release 4.1d

Analys t:
Agency: The Shaw Group
Date: 4/7/2009
Period: PM Build 2011
Project ID: Route 163/Route 32
Elw St: Route 163

Inter.: 3
Area Type: All other areas
Jurisd:
Year

Intersection
Nls St: Route 32

l
SIGNALIZED INTERSECTION SUMMARY

I Eastbound I Westbound I Northbound I Southbound
I L T R 1 L T R I L T R I L T R

l
i I I I

No. Lanes I 1 1 0 I 0 1 0 I 0 1 i 1 0 1 0
LGConfig I L TR I LTR I LT R I . LTR

1------ -

Volume 1173 31 112 14 28 7 1172 446 5 15 386 164
___ __. n_____ ...___. ..._

ii.a - Yz ~ b 12.0- .1 i2~OLane Width 112.0 12.0 I I

RTOR Vol I 0 I 0 I 0 I 0

l

Duration 1. 00 Area Type: All other areas
Signal -Operations

Phase Combination 1 2 3 4 I 5 6 7 8

I

EB Left A I NB Left A

Thru A I Thru A

Right A I Right A

Peds I Peds

I

WB Left A I SB Left A

Thru A I Thru A

Right A I Right A

Peds 1 Peds

I

NB Right I EB Right
SB Right I WB Right
Green 18.9 41.1
Yellow 3.0 3.0
Al 1 Red 1. 0 1. 0

Cycle Length: 68.0 sees
Intersection Performance Summary

t

Appr I Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capaci ty (s) vlc g/C Delay LOS Delay LOS

l
Eastbound
L 377 1356 0.52 0.28 22.1 C

TR 457 1644 0.35 0.28 20.1 C 21. 2 C

l
Westbound

LTR 437 1574 0.10 0.28 18.4 B 18.4 B

l Northbound

I

LT 789 1306 0.89 0.60 25.7 C 25.6 C

R 966 1599 0.01 0.60 5.3 A

Southbound

LTR 1086 1797 0.58 0.60 9.0 A 9.0 A

Intersection Delay = 18.5 (sec/veh) Intersection LOS B

l

J



HCS200Q: Unsignalized Intersections Release 4.1d

Kei th Halloy
The Shaw Group
100 Technology Center Drive
stoughton, MA 02072

Phone:
E-Hail:

617-589-5134
kei th. maiioyØshawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst:
Agency/Co. :
Date Performed:

---lÙi-áTySì s -- Tlïñe~Per i ad:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year: 2009
Project ID:
East/West Street:
North/South Street:

Worksheet 2

Kei th Malloy
The Shaw Group
4/8/2009

HAM 
Exrst: ..

4

Depot Road
Pink Row/Lathrop Rd

- Volume Adjustments and Site Characteristics

I Eastbound I Westbound I Northbound I Southbound I

1 L T R I L T R I- L T R I L T R I

I I 1 I I

Volume 10 18 13 19 8 7 115 12 4 17 7 0 I

% Thrus -Left Lane

Eastbound Westbound Northbound Southbound
L1 L2 Ll L2 L1 L2 L1 L2

Conf.iguration LTR LTR LTR LTR
PHF 0.92 0.92 0.92 0.92
Flow Rate 33 24 33 14
9- Heavy Veh 10 33 19 00

No. Lanes 1 1 1 1

Opposing-Lanes 1 1 1 1

Conflicting-lanes 1 1 1 1

Geometry group 1 1 1 1
Duration, T 1. 00 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 Ll L2 L1 L2 Ll L2

Flow Rates:
Total in Lane 33 24 33 14
Left-Turn 0 9 16 7
Right-Turn 14 7 4 0

Prop. Left-Turns 0.0 0.4 0.5 0.5
Prop. Right-Turns 0.4 0.3 0.1 0.0
Prop. Heavy VehicleO. 1 0.3 0.2 0.0
Geometry Group 1 1 1 1

Adjustments Exhibit 17-33 :
hLT-adj 0.2 0.2 0.2 0.2



1---.-

1- ----.--------

I

.1

hRT-adj
hHV-adj

hadj, computed

Flow rate
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service Time

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.1 0.5 0.3 0.1

Worksheet 4 - Departure Headway and Service Time

Eastbound
L1 L2

33
3.20 3.20
0.03
3.95
0.04

Westbound
L1 L2

24
3.20 3.20
0.02
4.50
0.03

Northbound
L1 L2

33
3.20 3.20
0.03
4.39
0.04

Southbound
L1 L2

14
3.20 3.20
0.01
4.16
0.02

2.0 2.0 2.0 2.0
1. 9 2.5 2.4 2.2

"Worksheet 5-": Cà-piÚ;ity and LeveT of Servië:e-'

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Flow Rate 33 24 33 14
Service Time 1. 9 2.5 2.4 2.2
Utilization, x 0.04 0.03 0.04 0.02
Dep. headway, hd 3.95 4.50 4.39 4.16
Capacity 283 274 283 264
Delay 7.10 7.64 7.57 7.23
LOS A A A A

Approach:
Delay 7.10 7.64 7.57 7.23
LOS A A A A

Intersection Delay 7.39 Intersection LOS A

I
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HCS2000: Unsignalized Intersections Release 4. 1d

Keith Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

Phone:
E-Mail:

617-589-5134
keith.malloy~shawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

1-._

Analyst:
Agency/Co. :
Date Performed:

. ...."Añälisis 'rlffë . Period:
Intersection:
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Proj ect ID:
East/West Street:
North/South Street:

Worksheet 2

Kei th Malloy
The Shaw Group
4/8/2009
AM' No uBuild 2011
4

Depot Road
Pink Row/Lathrop Rd

- Volume Adjustments and Site Characteristics

I Eastbound I Westbound I Northbound I Southbound
I L T R I L T R I L T R I L T R

I I I I

Volume 10 18 13 19 8 7 115 12 4 17 7 0

% Thrus Left LaIle

I

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 L1 L2 L1 L2

Configuration LTR LTR LTR LTR
PHF 0.92 0.92 0.92 0.92
Flow Rate 33 24 33 14
% Heavy Veh 10 33 19 0
No. Lanes 1 1 1 1

Opposing-Lanes 1 1 1 1

Conflicting-lanes 1 1 1 1

Geometry group 1 1 1 1

Duration, T 1. 00 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

I

Eastbound Westbound Northbound Southbound
L1 L2 Ll L2 L1 L2 Ll L2

Flow Rates:
Total in Lane 33 24 33 14
Left-Turn 0 9 16 7

Right-Turn 14 7 4 0

Prop. Left-Turns 0.0 0.4 0.5 0.5
Prop. Right-Turns 0.4 0.3 0.1 0.0
Prop. Heavy VehicleO. 1 0.3 0.2 0.0
Geometry Group 1 1 1 1

Adjustments Exhibi t 17-33 :
hLT-adj 0.2 0.2 0.2 0.2



1----

l

hRT-adj
hHV-adj

hadj, computed

-0.6
1. 7

-0.1

-0.6
1. 7

0.5

-0.6
1. 7

0.3

Worksheet 4 - Departure Headway and Service Time

Flow rate
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service 'rime

Eastbound
L1 L2

33
3.20 3.20
0.03
3.95
0.04

2.0
1. 9

Westbound
L1 L2

24
3.20 3.20
0.02
4.50
0.03

2.0
2.5

Northbound
L1 L2

33
3.20 3.20
0.03
4.39
0.04

2.0
2.4

Wo r kg-hee t5 Capacity and tàvel oIServic-e .

Eastbound
L1 L2

33
1. 9

0.04
3.95
283
7.10
A

Flow Rate
Service Time
Utilization, x
Dep. headway, hd
Capaci ty
Delay
LOS
Approach:

Delay
LOS

Intersection Delay 7.39

7.10
A

Westbound
L1 L2

24
2.5
0.03
4.50
274
7.64
A

Northbound
L1 L2

33
2.4
0.04
4.39
283
7.57
A

7.64 7.57A A
Intersection LOS A

0.1

-0.6
1. 7

Southbound
L1 L2

14
3.20 3.20
0.01
4.16
0.02

2.2
2.0

Southbound
L1 L2

14
2.2
0.02
4.16
264
7.23
A

7.23
A

g

I

I



I

I

I

HCS2000: Unsignalized Intersections Release 4. 1d

Kei th Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

Phone:
E-Mail:

617-589-5134
kei th. maiioyØshawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst:
Agency/Co. :
Date Performed:

-----------ïÙi-älysl sO-TIme Peri"od:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Project ID:
East/West Street:
North/South Street:

Worksheet 2

Keith Malloy
The Shaw Group
4/8/2009

--ÄMDurTIig ConsEiii¿tfôii-
4

Depot Road
Pink Row/Lathrop Rd

- Volume Adjustments and Site Characteristics

I Eastbound I Westbound
I L T R I L T R

I I

Volume i 0 18 54 19 8 7

% Thrus Left Lane

I NorthboundI L T R
I

115 12 4

I SouthboundI L T R
i

17 7 0

Eastbound
L1 L2

Westbound
L1 L2

Northbound
L1 L2

Southbound
L1 L2

Configuration
PHF
Flow Ra te
% Heavy Veh
No. Lanes
Opposing-Lanes
Conflicting-lanes
Geometry group
Duration, T 1.00

LTR
0.92
77
6

LTR
0.92
24
33

LTR
0.92
33
19

LTR
0.92
14
o

1
1

1
1

hrs.

1
1
1
1

1
1
1
1

1
1
1
1

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 Ll L2

Flow Rates:
Total in Lane 77 24 33 14
Left-Turn 0 9 16 7

Right-Turn 58 "7 4 0

Prop. Left-Turns 0.0 0.4 0.5 0.5
Prop. Right-Turns 0.8 0.3 0.1 0.0
Prop. Heavy VehicleO. i 0.3 0.2 0.0

. Geometry Group 1 1 1 1

Adjustments Exhibit 17-33 :
hLT-adj 0.2 0.2 0.2 0.2



hRT-adj
hHV-adj

hadj, computed

Flow rate
hd, initial value
x, initial
hd, final value
x, - final value
Move-up time, m
Service Time

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

O. i

Southbound
Ll L2

14
3.20 3.20
0.01
4.25
0.02

2.0
2.2

Eastbound Westbound Northbound Southbound
L1 L2 Ll L2 L1 L2 Ll L2

Flow Rate 77 24 33 14
Service Time 1. 7 2.5 2.5 2.2
Utili za tion, x 0.08 0.03 0.04 0.02
Dep. headway, hd 3.69 4.54 4.47 4.25
Capaci ty 327 274 283 264
Delay 7.00 7.68 7.66 7.32
LOS A -A A A
Approach:

Delay 7.00 7.68 7.66 7.32
LOS A A A A

Intersection Delay 7.29 Intersection LOS A

-0.3 0.5 0.3

Worksheet 4 - Departure Headway and Service Time

Eas tbound
L1 L2

77
3.20 3.20
0.07
3.69
0.08

Westbound
L1 L2

24
3.20 3.20
0.02
4.54
0.03

Northbound
L1 L2

33
3.20 3.20
0.03
4.47
0.04

2.0 2.02.0
1. 7 2.5 2.5

Worksheet 5- - Capaëityänd--1évèI -of- Service -

I

l
l
I-
n
~

I

I
!!.
l-
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HCS2000: Unsignalized Intersections Release 4. Id

I

Rei th Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

Phone:
E-Mail:

617-589-5134
keith. malloy~shawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

1-- "__h_"

Analyst:
Agency/Co. :
Date Performed:

""An aIy shi ;;-Tlme- OPe rl ocf:

Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Proj ect ID:
East/West Street:
North/South Street:

Worksheet 2

Rei th Malloy
The Shaw Group
4/8/2009

-AM BüITa::(öii
4

Depot Road
Pink Row/Lathrop Rd

- Volume Adjustments and Site Characteristics

I Eastbound 1 Westbound I Northbound I Southbound
I L T R 1 L T R I L T R I L- T R

I I I 1

Volume 10 18 19 19 8 7 121 12 4 17 7 a
% Thrus Left Lane

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 L1 L2 Ll L2

Configuration LTR LTR LTR LTR

PHF 0.92 0.92 0.92 0.92
Flow Rate 39 24 39 14
g. Heavy Veh 16 33 24 00

No. Lanes 1 1 1 1

Opposing-Lanes 1 1 1 1

Conflicting-lanes 1 1 1 1

Geometry group 1 1 1 1

Duration, T 1. 00 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
Ll L2 L1 L2 L1 L2 Ll L2

I-

Flow Rates:
Total in Lane 39 24 39 14
Left-Turn 0 9 22 7

Right-Turn 20 7 4 0

Prop. Left-Turns 0.0 0.4 0.6 0.5
Prop. Right-Turns 0.5 0.3 0.1 0.0
Prop. Heavy VehicleO. 2 0.3 0.2 O. a

Geometry Group 1 1 1 1

Adjustments Exhibit 17-33:
hLT-adj 0.2 0.2 0.2 0.2



hRT-adj
hHV-adj

hadj, computed

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.0 0.5 0.5 0.1

Worksheet 4 - Departure Headway and Service Time

Flow rate
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service Time

Eastbound
L1 L2

39
3.20 3.20
0.03
4.02
0.04

Westbound
L1 L2

24
3.20 3.20
0.02
4.52
0.03

Northbound
L1 L2

39
3.20 3.20
0.03
4.52
0.05

Sou thbound
L1 L2

14
3.20 3.20
0.01
4.18
0.02

2.0 2.0 2.0 2.0
2.0 2.5 2.5 2.2

1-:------ -

WörkshEìe-tu -5 -,-- Cãpac-ity -and--LeveTof-ServIc-e--

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 L1 L2

Flow Rate 39 24 39 14
Service Time 2.0 2.5 2.5 2.2
Utilization, x 0.04 0.03 0.05 0.02
Dep. headway, hd 4.02 4.52 4.52 4.18
Capacity 289 274 289 264
Delay 7.20 7.67 7.75 7.25
LOS A A A A

Approach:
Delay 7.20 7.67 7.75 7.25
LOS A A A A

Intersection Delay 7.49 Intersection LOS A

I



1--

HCS2000: Unsignalized Intersections Release 4.1d

Kei th Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

Phone:
E-Mail:

617-589-5134
kei th. malloy~ shawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

1-------

Analyst:
Agency/Co. :
Date Performed:

---ÄñáI ysIs-'IiIUë-Pe dedi
Intersection:
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year: 2009
Project ID:
East/West Street:
North/South Street:

Worksheet 2

Keith Malloy
The Shaw Group
4/7 /2009

-PM -exist
4

Depot Road
Pink Row/Lathrop Rd

- Volume Adj ustments and Site Characteristics

Volume
% Thrus

I EastboundI L T R
I

10 16 9
Left Lane

I Westbound
I L T R
I

116 16 14

I Northbound
I L T R
1

118 14 17

1 Southbound
I L T R
I

110 15 0

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 L1 L2 Ll L2

Configuration LTR LTR LTR LTR
PHF 0.70 0.70 0.70 0.70
Flow Rate 34 64 69 35
% Heavy Veh 20 11 4 0
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1
Duration, T 1. 00 hrs.

l

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound

I-

Ll L2 L1 L2 L1 L2 L1 L2

Flow Rates:
Total in Lane 34 64 69 35
Left-Turn 0 22 25 14
Right-Turn 12 20 24 0

Prop. Left-Turns 0.0 0.3 0.4 0.4
Prop. Right-Turns 0.4 0.3 0.3 0.0
Prop. Heavy VehicleO. 2 0.1 0.0 0.0
Geometry Group 1 1 1 1
Adjustments Exhibit 17-33 :

hLT':adj 0.2 0.2 0.2 0.2



hRT-adj
hHV-adj

hadj, COmputed

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

0.1 0.1 -0.1

Worksheet 4 - Departure Headway and Service Time

Flow rate
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service Time

Eastbound
Ll L2

34
3.20 3.20
0.03
4.32
0.04

Westbound
Ll L2

64
3.20 3.20
0.06
4.23
0.08

Northbound
Ll L2

69
3.20 3.20
0.06
4.09
0.08

2.0 2.0 2.0
2.3 2.2 2.1

I mo__

Worksheet5-d Capaclt:y.àrid LeveT Of Sërvii:è ..

-0.6
1. 7

0.1

Southbound
Ll L2

35
3.20 3.20
0.03
4.27
0.04

2.0
2.3

Eastbound Westbound Northbound Southbound
Ll L2 L1 L2 Ll L2 Ll L2

Flow Rate. 34 64 69 35

Service Time 2.3 2.2 2.1 2.3
Utilization, x 0.04 0.08 0.08 0.04
Dep. headway, hd 4.32 4.23 4.09 4.27
Capacity 284 314 319 285
Delay 7.51 7.58 7.44 7.46
LOS A A A A

Approach:
Delay 7.51 7.58 7.44 7.46
LOS A A A A

Intersection Delay 7.50 Intersection LOS A

I

I.

I
a
~

~

ï

I

I
g

I

~



I
HCS2000: Unsignalized Intersections Release 4. 1d

Kei th Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

Phone:
E-Mail:

617-589-5134
keith .malloy0shawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

1-----

Analyst:
Agency/Co. :
Date Performed:--u----Änaï~isìsTìnié Periòd:

Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Project 1D:
East/West Street:
North/South Street:

Worksheet 2

Kei th Malloy
The Shaw Group
4/7 /2009
PM No -Build 2011
4

Depot Road
Pink Row/Lathrop Rd

- Volume Adjustments and Site Characteristics

I Eastbound I Westbound
I L T R I L T R

I J

Volume \0 16 9 116 16 14
% Thrus Left Lane

I Northbound
I L T R
I

118 14 17

I Southbound
\ L 'r R
I

110 15 0

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 L1 L2 Ll L2

Configuration LTR LTR LTR LTR
PHF 0.70 0.70 0.70 0.70
Flow Rate 34 64 69 35
% Heavy Veh 20 11 4 0
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 1 1

Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1

Duration, T 1. 00 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 L1 L2 Ll L2

Flow Rates:
Total in Lane 34 64 69 35
Left-Turn 0 22 25 14
Right-Turn 12 20 24 0

Prop. Left-Turns 0.0 0.3 0.4 0.4

I

Prop. Right-Turns 0.4 0.3 0.3 0.0
Prop. Heavy VehicleO. 2 0.1 0.0 0.0
Geometry Group 1 1 1 1
Adjustments Exhibi t 17-33 :

hLT-adj 0.2 0.2 0.2 0.2



hRT-adj
hHV-adj

hadj, computed

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

0.1 0.1 -0.1 0.1

Worksheet 4 - Departure Headway and Service Time

i

Flow rat_e
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service Time

Eastbound
L1 L2

34
3.20 3.20
0.03
4.32
0.04

Westbound
Ll L2

64
3.20 3.20
0.06
4.23
0.08

Northbound
Ll L2

69
3.20 3.20
0.06
4.09
0.08

Southbound
L1 L2

35
3.20 3.20
0.03
4.27
0.04

2.0 2.0 2.0 2.0
2.3 2.2 2.1 2.3

l -----------

--- --Workshe-et 5 --Capacity ami-Level -efSe-rvi-oe

Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 Ll L2 L1 L2

Flow Rate 34 64 69 35
Service Time 2.3 2.2 2. i 2.3
Utilization, x 0.04 0.08 0.08 0.04
Dep. headway, hd 4.32 4.23 4.09 4.27
Capacity 284 314 319 285
Delay 7.51 7.58 7.44 7.46
LOS A A A A

Approach:
Delay 7.51 7.58 7.44 7.46
LOS A A A A

Intersection Delay 7.50 Intersection LOS A

~

I

l

I

i

I



Analyst:
Agency /Co. :
Date Performed:

l .---m---~~~~~:-~~~ol~:~o .PerIod:-

Jurisdiction:

l Uni ts: U. S. CustomaryAnalysis Year:
Project ID:
East/West Street:
North/South Street:

Worksheet 2

I

I

I

I

I

l

HCS2000: Unsignalized Intersections Release 4. 1d

Kei th Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

Phone:
E-Mail:

617-589-5134
kei th. maiioyØ shawgrp. com

Fax: 617-589-2160

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Kei th Malloy
The. Shaw Group
4/7/2009
pi;r biiiliig- .C6iistruCtiÓoù
4

Depot Road
Pink Row/Lathrop Rd

- Volume- Adjustments and site Characteristics

I Eastbound 1 Westbound I Northbound I Southbound
I L T R 1 L T R I L T R I L T R
1 I I I

Volume 10 16 29 116 . 16 14 199 14 17 110 15 0

l
% Thrus Left Lane

I

I.

Eastbound Westbound Northbound Southbound
L1 L2 Ll L2 L1 L2 Ll L2

Configuration LTR LTR LTR LTR
PHF 0.70 0.70 0.70 0.70
Flow Rate 63 64 185 35
% Heavy Veh 13 11 3 0
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1
Duration, T 1. 00 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound
L1 L2

Westbound Northbound Southbound
L1 L2 Ll L2 Ll L2

64 185 35
22 141 14
20 24 0
0.3 0.8 0.4
0.3 0.1 0.0
0.1 0.0 0.0

1 1 1

0.2 0.2 0.2

Flow Ra tes :
Total in Lane 63
Left-Turn 0
Right-Turn 41

Prop. Left-Turns 0.0
Prop. Right-Turns 0.7
Prop. Heavy VehicleO. 1
Geometry Group 1
Adjustments Exhibit 17-33:hLT-adj 0 . 2



l".--P

I

l

hRT-adj
hHV-adj

hadj, computed -0.2

-0.6
1. 7

-0.6
1. 7

0.1

-0.6
1. 7

0.1

Worksheet 4 - Departure Headway and Service Time

Flow rate
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service Time

l ..._-- n_~ n.',_,"..
,

Eastbound
1;1 L2

63
3.20 3.20
0.06
4.32
0.08

2.3
2.0

Westbound
Ll L2

64
3.20 3.20
0.06
4.55
0.08

2.0
2.6

Northbound
L1 L2

185
3.20 3.20
0.16
4.36
0.22

2.0

Worksheets-:: CapacTty" anei -Levëi ö.f .sïávice

2.4

Flow Rate
Service Time
Utilization, x
Dep. headway, hd
Capaci ty
Delay
LOS
Approach:

Delay
LOS

Intersection Delay 8.23
.I

63
2.3
0.08
4.32
313
7.67
A

Eastbound
Ll L2

7.67
A

Westbound
L1 L2

64
2.6
0.08
4.55
314
7.95
A

2.5

-0.6
1. 7

0.1

Southbound
L1 L2

35
3.20 3.20
0.03
4.48
0.04

2.0

Northbound
L1 L2

185
2.4
0.22
4.36
435
8.62
A

7.95 8.62A A
Intersection LOS A

Southbound
L1 L2

35
2.5
0.04
4.48
285
7.69
A "

7.69
A

i

I:
I"

I

i



I

l

HCS2000: Unsignalized Intersections Release 4.1d

l

Kei th Malloy
The Shaw Group
100 Technology Center Drive
Stoughton, MA 02072

I

Phone:
E-Mail:

617-589-5134
kei th. malloy&shawgrp. com

Fax: 617-589-2160

I

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

r

Analyst:
Agency /Co. :
Date Performed:

nn--Ana-iy sTs-- -TiriïéU - Fèr î 0 d:-

Intersection:
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Proj ect in:
East/West Street:
North/South Street:

Worksheet 2

Rei th Malloy
The Shaw Group
4/7 /2009
PM BìïTTdZOii
41- ___un

Depot Road
Pink Row/Lathrop Rd

- Volume Adjustments and site Characteristics

~

I Eastbound I Westbound I Northbound 1 Southbound
1 L T R I L T R I L T R I L T R

1 I I I

Volume 10 16 15 116 16 14 124 14 17 110 15 0
% Thrus Left Lane

Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 Ll L2 Ll L2

Configuration LTR LTR LTR LTR
PHF 0.70 0.70 0.70 0.70
Flow Rate 43 64 78 35
% Heavy Veh 52 11 15 0
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1
Duration, T 1. 00 hrs.

I

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound
L1 L2

Flow Rates:
Total in Lane 43
Left-Turn 0
Right-Turn 21

Prop. Left-Turns 0,0
Prop. Right-Turns 0.5
Prop. Heavy VehicleO. 5
Geometry Group-
Adjustments Exhibit

hLT-adj

1
17-33 :

0.2

Wes tbound Northbound Southbound
Ll L2 Ll L2 Ll L2

64 78 35
22 34 14
20 24 0
0.3 0.4 0.4
0.3 0.3 0.0
0.1 0.1 0.0

1 1 1

0.2 0.2 0.2
i

I



r------

l

l

I: ----~---- ___H

r

,

i.

l

l

l.

hRT-adj
hHV-adj

hadj, computed

Flow rate
hd, initial value
x, initial
hd, final value
x, final value
Move-up time, m
Service Time

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

-0.6
1. 7

0.6 0.1 0.2 0.1

Worksheet 4 - Departure Headway and Service Time

Eastbound
L1 L2

43
3.20 3.20
0.04
4.82
0.06

Westbound
L1 L2

64
3.20 3.20
0.06
4.28
0.08

Northbound
L1 L2

78
3.20 3.20
0.07
4.35
0.09

Southbound
L1 L2

35
3.20 3.20
0.03
4.32
0.04

2.0 2.0 2.0 2.0
2.8 2.3 2.4- 2.3

.. --Wor kslie-ët-5 - - Tàpäëi t yahdLèvel-0fHServîce--

Eastbound Westbound Northbound Southbound
L1 L2 L1 rJ2 L1 L2 L1 L2

Flow Rate 43 64 78 35
Service Time 2.8 2.3 2.4 2.3
utilization, x 0.06 0.08 0.09 0.04
Dep. headway, hd 4.82 4.28 4.35 4.32
Capaci ty 293 314 328 285
Delay 8.12 7.63 7.80 7.51
LOS A A A A

Approach:
Delay 8.12 7.63 7.80 7.51
LOS A A A A

Intersection Delay 7.77 Intersection LOS A
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HCS2000: Unsignalized Intersections Release 4.1d

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/co. :
Date Performed:'
Analysis Time Period:
Intersection:
Jurisdiction:
Uni ts: U. S. Cus tomary
Analysis Year: 2009
Project ID:
East/West Street: Site Entrance
North/South Street: Lathrop Rd

l ~____.~_r:~13_~~.~,~t~_?l1. ?.:i_13i:~.-: t~:~~i-::Ø ~oiumes and
Maj or Street: Approach Northbound

Movement 1 2L T

l
The Shaw Group
4/22/2009
AM Exist
5

Study period (hrs): 1. 00

Adjustments

3
R

Southbound
4 5 6
L T R

4 13
0.84 0.84
4 15
0

/
0 1

LT
No

Eastbound
10 11 12
L T R

l

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

19 1
0.84 0.84
22 1

Undi vided

1 0
TR

No

Westbound
7 8 9
L T R

I.

Minor Street:. Approach
Movement

Volume 1
Peak Hour Factor, PHF 0.84
Hourly Flow Rate, HFR 1
Percent Heavy Vehicles 0Percent Grade (%) 0
Flared Approach: Exists? /StorageLanes 1Configuration L

1
0.84
1
o

1
R

Delay,
NB
1

Queue
SB
4

LT

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L R 12
Approach
Movement
Lane Config

o
/ /

v (vph )

C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

4

1605
0.00
0.01
7.2

A

1
968
0.00
0.00
8.7

A
8.6

A

1
1061
0.00
0.00
8.4

A

I

l

t

r
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l

r

HCS2000: Unsignalized Intersections Release 4. Id

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Project ID:
East/West Street: Si te Entrance
North/South Street: Lathrop Rd
Intersection Orientation: NS

The Shaw Group
4/22/2009
AM No Build 2011
5

Major Street:
Vehicle

Approach
Movement 1

L

Volumes and
Northbound

2
T

Study period (hrs): 1.00

Adjustments

3
R

Southbound
4 5 6
L T R

4 13
0.84 0.84
4 15
0

/
0 1

LT
No

Eastbound
10 11 12
L T R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream signal?

19
0.84
22

Undi vided

1 0
TR

No

1
0.84
1

Minor Street: Approach
Movement

Westbound7 8 9L T R
Volume 1
Peak Hour Factor, PHF 0.84
Hourly Flow Rate, HFR 1
Percent Heavy Vehicles 0Percent Grade (%) 0
Flared Approach: Exists?/storageLanes 1Configuration L

1
0.84
1
o

1
R

o
/ /

Delay,
NB
1

Queue
SB
4
LT

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L R 12
Approach
Movement
Lane Config

v (vp h )

C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

1

968
0.00
0.00
8.7

A

4

1605
0.00
0.01
7.2

A
8.6

A

1
1061
0.00
0.00
8.4

A

l
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l

I
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HCS2000: Unsignalized Intersections Release 4.ld

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency /Co. : The Shaw Group
Datë Performed: 4/22/2009
Analysis Time Period: AM During Construction
Intersection: 5
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Project 10:
East/West Street: Site Entrance
North/South Street: Lathrop Rd
Intersection Orientation: NS Study period (hrs): 1. 00

Major Street:
Vehicle

Approach
Movement 1

L

Southbound
4 5 6
L T R

45 13
0.84 0.84
53 15
2

/

0 1
LT

No

Eastbound
10 11 12
L T R

Volumes and Adjustments
Northbound2 3T R

Volume
Peak-Hour Factor i PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

19 1
0.84 0.84
22 1

Undi vided

1 0
TR

No

Westbound
7 8 9
L T R

Minor Street: Approach
Movement

Volume 1
Pea k Hour Factor, PHF O. 84
Hourly Flow Rate~ HFR 1
Percent Heavy Vehicles 0Percent Grade (%) 0
Flared Approach: Exists? /StorageLanes 1Configuration L

1
0.84
1
o

o
/ /

1
R

Delay,
NB
1

Length, and Level of ServiceWestbound Eastbound7 8 910 11L R 12

Queue
SB
4
LT

Approach
Movement
Lane Config

I

v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

53
1592
0.03
0.10
7.3

A

1
826
0.00
0.00
9.4

A

1
1061
0.00
0.00
8.4

A
8.9

A

l
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HCS2000: Unsignalized Intersections Release 4. 1d

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Açrency / Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Uni ts: U. S. Customary
Analysis Year:
Project ID:
East/West Street: si te Entrance
North/ South Street: La throp Rd
Intersection Orientation: NS

The Shaw Group
4/22/2009
AM Build 2011
5

Maj or Street:
Vehicle

Approach
Movement 1

L

Volumes and
Northbound

2
T

Study period (hrs): 1. 00

Adjustments

o
0.84
o

6
0.84
7
100

1
R

9.4
A

Southbound
4 5 6

L T R

10 13
0.84 0.84
11 15
60

/
0 1

LT
No

Eastbound
10 11 12
L 'I' R

3
R

No

o

/ /

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configura tion
Upstream Signal?

19
0.84
22

Undi vided

i 0
TR

Minor Street: Approach
Movement

Westbound7 8 9L T R
Volume 0
Peak Hour Factor, PHF 0.84
Hourly Flow Rate, HFR" 0
Percent Heavy Vehicles 0Percent "Grade (%) 0
Flared Approach: Exists? /StorageLanes 1Configuration L

Delay,
NB
1

Queue
SB
4

LT

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L R 12
Approach
Movement
Lane Config

v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

11
1287
0.01
0.03
7.8

A

o
945
0.00
0.00
8.8

A

7
831
0.01
0.03
9.4

A

I
B



Analyst:
Agency /Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Uni ts: 'U. S. Customary
Analysis Year: 2009
Project ID:
East/West Street: Si te Entrance
North/South Street: Lathrop Rd

l __________~~t_~~.~.~(;~.~o~__or.~_enl=Gl~i::-~~:~.=u voiumes-~nd
Major Street: Approach Northbound

Movement 1 2L T

r

l

l

I

HCS2000: Unsignalized Intersections Release 4. 1d

TWO-WAY STOP CONTROL SUMMARY

The Shaw Group
4/22/2009
PM Exist
5

Study period (hrs): 1. 00

Adjustments

3
R

Southbound
4 5 6
L T R

8 24
0.70 0.70
11 34
0

/
0 1

LT
No

Eastbound
10 11 12
L T R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

21 1
0.70 0.70
30 1

Undi vided

1 0
TR

No

Westbound
7 8 9
L T R

Minor Street: Approach
Movement

Volume 8
Peak Hour Factor, PHF 0 . 70
Hourly Flow Rate, HFR 11
Percent Heavy Vehicles 0Percent Grade (%) 0
Flared Approach: Exists? / StorageLanes 1Configuration L

16
0.70
22
o

o
/ /

1
R

Delay,
NB
1

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L R 12

Queue
SB
4

LT

Approach
Movement
Lane Config

v (vph)
C (m) (vph)

. vie
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

11
1595
0.01
0.02
7.3

A

11 22
914 1050

I0.01 0.02

I

0.04 0.06
9.0 8.5

A A
8.7

A
i

I
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HCS2000: Unsignalized Intersections Release 4. 1d

I
TWO-WAY STOP CONTROL SUMMRY

I

Kei th Malloy
The Shaw Group
4/22/2009
PM No Build 2011
5

Analyst:
Agency /Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Project 1D:
East/West Street: Site Entrance
North/South Street: Lathrop Rd

i_~______._~:i_~_e.:l~i:c~_~'?:i__?r~~n~~_t~::~¡::~_ ~~iumes and
Maj or Street: Approach Northbound

Movement 1 2L T

l

Study period (hrs): 1. 00

Açijustments

3
R

Volume 21 1

Peak-Hour Factor, PHF 0.70 0.70
Hourly Flow Rate, HFR 30 1

Percent Heavy Vehicles

I

Median Type/Storage Undi vided
RT.Channelized?
Lanes 1 0
Configuration TR
Upstream Signal? No

Minor Street: Approach Westbound
Movement 7 8 9

L T R

Southbound
I 4 5 6

I L T R

8 24
0.70 0.70
11 34
0

/
0 1

LT
No

Eastbound
10 11 12
L T R

Volume 8
Peak Hour Factor, PHF 0.70
Hourly Flow Rate, HFR 11
Percent Heavy Vehicles 0Percent Grade (%) 0
Flared Approach: Exists?/StorageLanes 1Configuration L

16
0.70
22
o

1
R

o

/ /

Delay,
NB
1

Queue
SB
4
LT

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L R 12
Approach
Movement
Lane Config

v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

11
1595
0.01
0.02
7.3

A

11
914
0.01
0.04
9.0

A
8.7

A

22
1050
0.02
0.06
8.5

A

i!

I

l

i

r
i
i
i

l-

I"



l
HCS2000: Unsignalized Intersections Release 4.1d

l

l

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Project ID:
East/West Street: Site Entrance
North/South Street: Lathrop Rd

J -----m-un-E~~t:~~~c:~~~~m?i:~=rit-~~-~::~-~::e-~olumes and
Maj or Street: Approach Northbound

Movement 1 2L T

The Shaw Group
4/22/2009
PM During Construction
5

Study period (hrs): 1. 00

Adjustments

3
R

Southbound
4 5 6
L T R

28 24
0.70 0.70
40 34
0

/

0 1
LT

No

Eastbound
10 11 12
L T R

Volume
Peak-Hour Factor, PHF
Hourly .Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
Upstream Signal?

21 1
0.70 0.70
30 1

Undi vided

1 0
TR

No

Westbound
7 8 9
L T R

Minor Street: Approach
Movement

Volume 8
Peak Hour Factor, PHF 0.70
Hourly Flow Rate, HFR 11
Percent Heavy Vehicles 0Percent Grade (%) 0
Flared Approach: Exists? ¡StorageLanes 1Configuration L

97
0.70
138
2

o
/ /

1
R

Delay,
NB
1

Queue
SB
4
LT

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L RApproach
Movemen t
Lane Config

12

40
1595
0.03
0.08
7.3

A

11
832
0.01
0.04
9.4

A

138
1044
0.13
0.46
9.0

A

A

l
v (vph)
C (m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

9.0
A

I
!.'



Analyst:
Agency /Co. :
Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:
Project ID:
East/West Street: Si te Entrance
North/South Street: Lathrop Rd

1------n----~i:~_~:r_~_~_~~~?_I"_ -?r~~I"-~~~~::~~:-~e - Volumes and
Maj or Street: Approach Northbound

Movement 1 2L T

l

I

l

l

l

HCS2000: Unsignalized Intersections Release 4. Id

TWO-WAY STOP CONTROL SUMMARY

The Shaw Group
4/22/2009
PM Build 2011
5

Study period (hrs): 1. 00

Adjustments

3
R

Southbound
4 5 6
L T R

14 24
0.70 0.70
20 34
43

/

0 1
LT

No

Eastbound
10 11 12
L T R

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT ChanneLized?
Lanes
Configuration
Upstream Signal?

21
0.70
30

1
0.70
1

Undi vided

1 0
TR

No

Minor Street: Approach
Movement

Westbound7 8 9L T R
Volume 8
Peak Hour Factor, PHF O. 7 a
Hourly Flow Rate, HFR 11
Percent Heavy Vehicles aPercent Grade (%) a
Flared Approach: Exists? /StorageLanes 1Configuration L

22
0.70
31
30

a
/ /

1
R

Delay,
NB
1

Length, and Level of ServiceWestbound Eastbound7 8 9 10 11L R 12

Queue
SB
4
LT

Approach
Movement
Lane Config

- v (vph)
C(m) (vph)
v/c
95% queue length
Control Delay
LOS
Approach Delay
Approach LOS

20
1353-
0.01
0.05
7.7

A

31
970
0.03
0.10
8.8

A

11
886
0.01
0.04
9.1

A
8.9

A
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I

Photographs
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I
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I
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I

I Site Name: Site Location: Route 163 and 1-395 NB Ramps
Uncasville,

I

CT

Photographer
Peter
Rancourt

I Date
4/8/09 I

I
Direction

r
NB

Comments

I

Good
pavement
condition

!

I

l

I

l

Photographer
Peter
Rancourt

L

Date ì(.
11

4/8/09
f

Direction
NB Ramps

Comments
Good
pavement
condition

.. c
... 'I,~

I
"

r ..
"';.

-; *.. -

..-.~~

3



I

I

I
Site Name: Site Location: Route 163

Uncasville,
CT

I
Photographer

Peter
Rancourt

I
Date

4/8/09

I

Direction
SB

Comments

l

Approaching
Route 32

~ ~
~

;. -i'"-- ~
I

"" .. ~....
l L
I

Photographer
Peter
Rancourt

I

Date
4/8/09

Direction

I

NB

Comments
Approaching

I

Route 32

I

4



i

I

I

I

I

I

I

I

~

I

I

I

I

l

I

I

,

I

I

Site Name:
Uncasville,
CT

Photographer
Peter
Rancourt

Date
4/8/09

Direction
SB

Comments
Pink Row
and Lathrop
Rd
Intersection

Photographer
Peter
Rancourt

Date
4/8/09

Direction
SB

Comments
On Lathrop
Rd, Depot Rd
on the right

Site Location: Depot Road

5
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~

I

Site Name:
Uncasville. CT

Photographer
Peter
Rancourt

Date
4/8/09

~

~
Direction

NB

I

Comments
Side Street is
Maple Ave Ext

NRG site can
be seen on
leftI

l

I

I

I

Photographer
Peter
Rancourt

Date
4/8/09

Direction
SB

Comments
No tliru traffic
residents only

sign

Site Location: Lathrop Rd

6



i

I Site Name: Site Location: Lathrop RD
Uncasville. CT

I
Photographer

Peter
Rancourt

~

Date
4/8/09

Direction

i
NB

Comments
No thru

~

traffic
residents
only sign

I

~

~

~

Photographer

~

Peter
Rancourt

Date

~

418/09

Direction
NB

I
Comments

Approaching
Site on right

I

I

I

7



.

I Site Name:
Uncasville,
CT

I Photographer
Peter
Rancourt

I
Date

4/8/09

I

Direction
NB

I

Comments
Site Entrance

I

I

I

Site Location: Lathrop Rd
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II

I Site Name:
Uncasville, CT

I
Photographer

Peter
Rancourt

Date
4/8/09I

~

Direction
NB

Comments

I

I

~

I

I

I

Photographer
Peter
Rancourt

Date
4/8/09

I Direction
NB

I

~

~

~ Comments
Approaching
Route 163

Site Location: Route 32
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Site Name:
Uncasville, CT

Photographer
Peter
Rancourt

Date
4/8/09i

~

I

I

j

I

i

i

I

I

I

I

I

I

~

I

Direction
SB

Comments

Site Location: Route 32

I ()





l

I-

--

r

l

l

~

I

J

- t

I

L

r

l
i

APPENDIX 0
COOT Accident Experience Report
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STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION

2800 BERLIN TURNPIKE, P.O. BOX 317546

NEWINGTON, CONNECTCUT 06131.7546

Phone:

April 22, 2009

RESPONSE TO DATA REQUEST

TO: Mr. Jim Barr~ck, P.E.
Lead Civil Engineer
Shaw Environmental & Infrastructure Group
100 Technology Center Drive
Stoughton MA 02072

Re: Response to your request of April 21, 2009.

Enclosed is the Accident Data that you requested.

COMMNTS:

Direct ques tions to: Craig Mandell

Telephone numer: (860) 594-2097

~S~
Trans. Supervising Planner
Systems Information
Bureau of Policy & Planning ir

An Equol Opportunity Employer
Prlnled on Reccled or Recovered Pap
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t

r'

i

r

l

l

l.

t

I

I

1

r

r

(

l

l

L

~,~ .
Slii! Shaw Enviromental & Infstructure. Inc.

Shaw Environmental & Infrastructure, Inc.

1 00 Technology Center Drlve

Stoughton, MA 02072

617-589-2761
Fax: 617~8e.2160

Fax.

Iro: Mr. Angelo Asaro,
Transportation Asst Planning Director

L.ocation:ConnDOT Division of Systems Information

PO Box 317546

Newington CT 06131

From: James Barrack, P.E.

Facsimile No. 860..594-2056

# of Sheets: 1 of 2

h-eJephone No. (617) 589-2761 /Date:April 21, 2009

I

RE: Request for Accident Experience Report.

Mr. Asaro:

We are requesting an gAccldent Experience Reportli for the latest3..year time period, for the followingsix (6) intersections located in Montville, CT. .
1. 1..395 Exit 79 5B off ramp at Rte 163 (unsig)

2.' J-395 Exit 79 NB off ramp at Rte 163 (signal)
3. Rte 163 at Rte 32 at Depot Rd (signal)

4. Lathrop Rd at Depot Rd at Pink Row (unslg, non-State owned)

5. Lathrop Rd at NRG Plant Entrance (unsig, non-state owned)
6. Power House Rd at Rte 32 (unsig)

A map Is attached'on page 2.

Alsoi oan you provide me with the average accident rates for signalized and unsignalized intersections
(Statewide rates are fine).

ThIs wil be supporting data for a "Traffc Impact Studyn for the NRG Pòwer plant proposed conversion
to wood chip fuel source. The trip generation is 6 new inbound/ 6 new outbound vehicle tñps per peak
hour.

Thank you. The Information can be faxed, emaiJed, or mailed directly to me

Jim Barrack. P .E.

Lead Civil Engineer
Shaw Environmental & Infrastrcture Group
100 Technology Center Drive
Stoughton. MA 02072

i 617-589-2761

I 617-589-2160 fax

I

fa f'es. barrack(Csha warp. com
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Page l5
Z of Z.

Get Google Maps on your phone
Tex the wo "GMAPS" to466453
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http://maps.google.conimaps?ie=UTF8&oe=UTF -8&h1=en&a=&11=å 1 å ':LlLlO _7") 1 AOA ~ 1
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TRANSMISSION VERIFICATION REPORT

TIME 04/21/2009 14: 00

DATE, TIME
FAX NO. /NAME
DURATION
PAGE(S)
RESULT
'-lODE

04/21 13: 57
918605942056
00: 02: 11
02
OK
STANDARD
ECM
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CONNCTICU DEPARTMNT OF TRSPORTATION
Diviion of Systems Inormation

Stadad Accident.Experence Abbreviations

Table Title - Special Featues (RWY. FACT.)

Abbreviation
PENTTD M B
CNST ACT,DEV
AT PVT DRI
AT COMMDRVE
OPN MED DVDR
ATRRXlG.

Defition
Median Barer Penetrtion

Constrction Activity or Device
At a Prvate Drve
At a Commercial Drve .

At an Oping in Median Divider
At a Railroad Crossing

TalJle Title- Light Condition (LIGHT COND)

Abbreviation
DAYLT
DARO
DAR

Defition
Daylight
Dakness, No High~ay TIwnintion
Darkness, With Highway TIumtion

Table Title - Road Sunace Condition (SUR COND)

Abbreviation
SAN
UN

Defition
Lose Sand

Unkown

Table Title - Weather Condition (WA TH)

Abbreviation
UN. Defition

Unkown .

Table Title - Tye .of Collsion (COLLISION TYE) .

Abbreviation
ANGLE
FID OBI
MOVIG OBI
SIDESWP-SM
SIDESWP-OP
TU-SAM
HDONTR
TU-INS
NON-CaLL

Defition
Angle (involvig no tus)

Fixed Object
Movig Object
Sidewipe (same direction)
.Sideswipe (opposite diection)

Turg Movement (sae diection)
Tw Movement (oppsite diection)
Tmg Movement (intersectig path)
Miscellaneous - Non-Collsion

Table Title - Pedes Maneuver

Abbrevition
EMG PER (NOT REL TO MT
VE ACC)

Defition
Emergency Peronnel (not related to a
motor vehicle ac~ident)

. 1
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Table Title ~ Injury Severity (IJUS)

Abbrevition
K
A

Defmition
Fatal Injur
Incapacitatig Injur (i.e., severe lacerations, broken or
distorted limbs, skull or chest injures, abdominal inures,
wiconsciousess at or when taen from the accident scene,
wible to leave the accident scene without assistace)
Nonicapacitatig Evident Inur (i.e., lump on head,
abraions, brses, mior lacertions)

Possible Injur (i.e., momenta wiconsciousness, claim of
injures not evident, limping, complait of pai nausea,
hystena)

B

C

Table Title ~ Roadway Tye (R TYE)

Abbrevition
ON
OFF
SERV
CON
CDRD
HOV
TRWT

Defmition
On"Rap
Off-Rap
Serce Area or Rest Area
Connector
Collector-Distrbutor Roadway
High-Occupancy Vehicle Lae
Truck Weighig Station

. Table Title ~ ContrbutiK Factors

Abbrevition
DRVR ENTRED DIV HW IN
WRONG DIRCTON. .

DRVR UNABLE TO COPE WICOND,
DRVRLOST CONT
VEH TUG DISPLAYIG
WRONG DIR SIGNAL

. Defition '.
Drver ented a divided highway in
wrong diection

Drver unble to cope with conditions,
, drver 'lost control
Vehicle twg displayig wrong
diectiona sign

Table Title - Vehicle Direction

Abbrevition
NB
SB
EB
WB
UK

Defition
Nortbound
Southbound
Eastbowid
Westbwid
Unkown

Table Title - Object Location

Abbreviation
OFF RD AHAD
SHLDR RIGHT
SHLR LEFT .
OFF RD RIGHT
OFF RD LEFT

Defition
Off road and shoulder ahead
On shoulder - nea side (rght)

On shoulder - fa side (left)
Offroad & shoulder - nea side (nght)

. OfflOad & shoulder - far side (left) .

2
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Table Title - Vehicle Tye

Abbreviation
COMM BUS
SCHL BUS
'!UCK ST
'!UCK nT
MTCYCLE
EMRGNCY'! TR
CNSTRlN
SNOWMOBL
NON CONT
TANEM
VAN
AUTO PAS
TR-COMB
CAR-COMB
VEmCLE
PDSTR

Defition
Commerial Bus

School Bus
Truck (single unit-single ties)

Truck (single unt-dual ties)

Motorcycle
Emergency Vehicle
Tractor-triler (1 trler)

Constrction or far equipment
Snowmobile, Go-Ka, ATV's, etc.
Non-contact vehicle
Tractor-triler (2 trilers)

Passenger Van
Passenger Car
Truck-triler combintion (not tractor)
Car-triler combintion
Unkown vehicle
Pedestran

Table Title - Vehicle Maneuver

Abbrevition
VEH CHAGING FROM ENT.
RA TO lEF LAN
VEH MAUV TO EXI FR
PRKG SP(NOT ANGLE)

Defion
Vehicle chagig from entrce rap to

left lane
Vehicle maneuveng to exit fro:n parkig
space (other than angle parg)

Table Title - Object Involved

Abbreviation
CONST BAR .
CATCH BASN
CLVRT HEDR
FRGN OBI
ILLUM POLE
UlTY POLE
BRDGE RA
HGHW SIGN
OH SGN 8PT
U.P.CEILING
VEH OFF.RD.
R.R.APURlN
IMCT nEVC
CHALIZ
FI HY
JERSEY BAR.
TR-CN DEV

Defition
Constrction Barcade or Barels
Catch basin or maole cover
Culver Endwall (header)
Foreign object on pavement
ßluiation Pole

Utility Pole
Bridge parpet wal or ral (on bridge)
Highway Sign
Overhea sign supprt
Underass Ceiling
Vehicle (off road and shoulder)
Railroad appurence or trcks
Impact Attenuator

Cheliztion
Fire Hydrt
New Jerse Barer

Traffc Control Device

3
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TABLE III

GROUP NAMS

1. Identification

2. Total Number of Sections

4. Numer of Accidents (Sections) .

s. Rate - Sections. - Accidents Per Million Vehicle Miles

6. Rate - Sections - Accidents Per Mile

I

I

I.

. .' .

7. Required Minimum - Accidents Per Mile

8. Total Numer of Spots

". ... . ..... . ... 'r.'
10. Numer of Accidents (Spots)

11. Rate - Spots - Accidents Per Million Vehicles Entering

I.

12. Rate - Spots -. Accidents Per Spot

13. Required Minimum - Accident Per Spot
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COMPARITlVE ACCIDENT STATISTICS BY ROADWAY GROUP AND INTERSECTION TYPES

DESCRIPTION OF" ROW HEADING ABBREVIATIONS
FOR TABLE III" - PAGE 1

RNOR = R NORML STREETS
Wlo INTERSECTION

l UNOR = U NORML STREETS
wlo INTERSECTIONRNORS = R NORM STREETS
~T CT HW

I

UNORS = U NORML STREETS
AT CT HWRNORT = R NORML STRETS
AT TOWN RDUNORT = U NORM STREETS
AT TOWN RD

I
RNORTS = R NORM STREETS

AT TOWN RD WITH SIGNALUNORTS = U NORM STREETS
AT TOWN RD WITH SIGNAL

r

R4UN == R" 4 LANE UNIVIDED
Wlo INTERSECTIONU40N = U 4 LANE UNIVIDED
wio INTERSECTIONR4"UNS == R 4 LAE UNIVIDED
AT CT 1i

I

U4UNS == U 4 LAE UNIVIDED
AT CT HWR40NT == R 4 LANE UNIVIDED
AT TOWN RDU4UNT = U 4 LAE UNIVIDED
AT TOWN RD

l
R4UNTS = R 4 LANE UNIVIDED

AT TOWN RD WITH SIGNALU4UNTS = U 4 LANE UNIVIDED
AT TOWN RD WITH SIGNALR4DU = R 4 LAE DIVIDED UNLIMITED
WIo INTERSECTION

J " U4DU = U 4 LAE DIVIDED UNLIMITED
Wlo INTERSECTION. R4DUS = R 4 LANE DIVIDED UNLIMITED
AT CT HWY"U4DUS = U 4 LAE DIVIDED UNLIMITED"
AT CT HWYR4DUT = R 4 LA DIVIDED UNLIMITED
AT TOWN RDU4DUT = U 4 LAE DIVIDED UNLIMITED
AT TOWN RD

I

R4DUTS = R 4 LANE DIVIDED UNIMITED
AT TOWN RD WITH SIGNALU4DUTS = U 4 LANE DIVIDED ONLIMITED
AT TOWN RD WITH SIGNALRFRT '" R FRONTAGE OR SERVICE
WIO INTERSECTION

i UFRT = U FRONTAGE OR SERVICE
Wlo INTERSECTIONRFRTS = R FRONTAGE OR SERVICE
AT CT HW

I

UFRTS = U FRONTAGE OR SERVICE
AT CT HWYRFRTT = R FRONTAGE OR SERVICE
AT TOWN RDUFRTT = U FRONTAGE OR SERVICE
AT TOWN RD

I.

RFRTTS == R FRONTAGE OR SERVICE
AT TOWN RD WITH SIGNALUFRTTS = U FRONTAGE OR SERVICE
AT TOWN RD WITH SIGNALRCIR = R TRAFIC CIRCLE
W/O INTERSECTION. UCIR == U TRAFIC CIRCLE
W/O INTERSECTIONRCIRS = R TRFIC CIRCLE
AT CT HWUCIRS = U TRAFIC CIRCLE
AT CY HW. RCIRT = R TRFIC CIRCLE
AT TOWN RDUCIRT = U TRAFIC CIRCLE
AT TOWN RDReIRTS = R -TRAIC CIRCLE
AT TOWN RD WITH SIGNALUCI'RTS = U TRAFIC CIRCLE
AT TOWN RD WITH SIGNALREXPB = R EXPRESSWAY
BETWEN INTERCHANGESUEXPB = U " EXPRESSWAY
BETWEEN INTERCHANGESREXPi = R EXPRESSWAY
AT INTERCHANGEUEXPI = U EXPRESSWAY
AT INTERCHANGERR = R RAS
BETWEEN INTERSECTIONStJ = U RAS
BETWEN INTERSECTIONS

RRMPS = R RAS
AT CT HWT1i)M'DC! .... -..._-
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COMPARITIVE ACCIDENT STATISTICS BY ROADWAY GROUP AND INTERSECTION TYPES

DESCRIPTION OF ROW HEADING ABBREVIATIONS FOR TABLE III - PAGE 2

RRT = R RAS
AT TOWN RO

'URMT . :: U RAS
AT TOWN RO

RRMPTS = R RAS
AT TOWN RD WITH SIGNALURMTS = U RAS
AT TOWN RD WITH SIGNAL

RVAR = R VAIOUS ROS
Wlo INTERSECTIONWA = U VARIOUS RDB
wio INTERSECTIONRVAS = R VARIOUS ROS AT CT HW

UVARS :: U VARIOUS ROS AT CT HW
RVART = R VARIOUS ROS

AT TOWN RD
UVART = U VARIOUS ROS

AT TOWN RO
RVARTS = R VARIOUS RDS

AT TOWN RD WITH SIGNAL
UVARTS = U VARIOUS ROS

AT TOWN RD WITH SIGNAL
RTUR = R TURING ROADWAY

wio INTERSECTION
UTUR = U TURNING ROADWAY

. WIO INTERSECTION
RTURS "" R TURNING ROADWAY AT CT HW
UTURS :: U TURING ROADWAY AT CT HW
RTORT '" R TURING ROADWAY

AT TOWN RD
. UTURT = U TURNING ROADWAY

AT TOWN RD
RTURTS = R TURNING ROADWAY

AT TOWN RD WITH SI.GNAL
UTURTS = U TURNING ROADWAY

AT TOWN RD WITH SIGNAL

R = RURAL
U = URBAN
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STATE OF CONNCTCU
DEPARTMNT OF TRSPORTATION
BURAU OF POllCY AN PLAG

DIVSION OF SYSTEMS INORMTION

ACCIDEN DATA CONTNT

Data in the enclosed reort reflect tht which was contained in the Deparnt of Tranporttion's accident fie on the date tht
th report was generated and represents accidents occug durg the period July 1, 2005 though June 30, 2008.

REPORTIG LEVEL

Investigatig police authorities have been requied to fie an accident report with five days of the completion of such
investigation for any accident tht resuted in deth injur or a prescnbed dollar amunt of damge to the propert of anyone individuaL.
The prescribed dollar amounts and their effective periods are as follows: $1,000, from October 1, 1988 to present; $600, from October 1,
1984 to September 30, 1988; and $400, from Janua 1, 1974 to September 30, 1984.

Effective with accidents occurg on October 1, 1990 and thereafer, (in accordace with Public Act 90-143) the requiement of
involved operators to complete an Operator Accident Report wa rescinded by the State Legilatue. Alo, investgati police authorities

are requied to fie accident report with th Deparent of Tranortation intead of th Deparent of Motor Vehicles as formerly
requied.

Effective with accidents occur on Janua 1, 1995 and thereaft, investigatig police authorities are requied to report
, accidents with a revied accident report form whch diers signcantly from the form used to report accidents prior to 1995. Dat

recorded from th form is then converted to the pre-1995 formt for the production of varous report. Since some Inonntion is lost in
the conversion process, the data in the enclosed report may not necessary reflect the data recorded frm the police accident report fonn

I DIFFERENCES IN CODING CRITERI CONCERNG LOCAL ROAD PROPERTY DAMGE ONLY ACCIDENTS

Propert dage only accidents which occued on locally maintained roadways before Augut 1, 1990, from Jan 1, 1992 to
March 31, 1992 an from January 1, 2007 to the present were coded for inclusion in the Deparent of 

Traporttion's accident fie.
Propert dage only accidents which occured on locally mataed roadways from Augut 1, 1990 to December 31, 1991 and from

Apri 1, 1992 to December 31, 2006 were ll coded for inclusion in the accident fie. Data users should be aware of 

the dierence in the
accident coding crteria among the varous tie periods.

LMTATIONS

The Deparent of Traporttion devotes considerable resources to the anlysis of each accident received and to the codication
of the location of each accident. Each accident entered into the Deparent's computeried syste is reViewed for accurcy and
completeness. Qulity control routies are included in the system tht valdate the data and generate report containg exceptiona data
for review. The user of the data contained in the enclosed report should be aware of certin litations.

Al accidents which actuy occured with the area covered by the report:

May not have been received by the Deparent of Tranporttion;. .
May not have contained sufcient inormtion to have been located in the physical area covered by ths report; or

May not have been appropritely located by the Deparnt of Transorttion dug codication, data entr, fie

maintenace or data retreval activities. .

Accidents contaed with the enclosed report may not have actuy occued with the physcal area covered by the report but
have been placed there due to, either, inufcient or mileadig inonntion contained in the accident report or to misallocation of the
accident durg codication, data entr, fie maintenace or data retdèval activities.

I

Contrbutig Factors

The contrbutig factors indicated on the accident experence and/or accident sun have been determed by the Deparent
of Tranorttion's Accident Records Section and are used by the Deparent in its ongoing engeeri evaluation of Connecticuts roads

and highways. Each co~trbutig factor has been determed subjectvely and is not meant to assign legal responsibilty.
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STATE OF CONNECTICUT
DEPARTMENT OF TRASPORTATION

2800 BERLIN TURIK, P. O. BOX 317546
NEWINGTON, CONNECTICUT 06131~7546

Telephone (860) 594-2880
Fax (860) 594-2949

Connecticut DOT Web Page www.ct.flovldot

. Connecticut Bridge Formul¡i

On-line Permits ww.CVisn.Ct.f!OV

L .. DlSTANCE IN FEET B.ETNTHE EXREMES OF ANY GROUP OF TWO OR MORE CONSECUTIV AXES.
N" NUMBeR OF AXS IN Ä/Y.GROUP UNDER CONSrnERAnON.
W=MAMUM WEIGHT IN POUNDS CARIED ON AN GROUP OF TWO OR MORE AXES COMPUTED TO THE NEAREST 500
.. . POUNDS... .. ..... .... ...... "....
DISANE.iN FEET BS. MAXMUM LOAP IN POUNDS CARID ON 

ANY GROUP OF 2 OR MqRE CONSECUTIVE AXS.
TWEN THE I!MES
OFANY.GROUPOF2.0R

.MORE CONSECUTIE.Áls
...4.
.5
..~.

7
8
8

10
11
12
13
14
15
16
17
18
18
20

_--__._._._.....
22

.23
24
25

.28
27
28
28.
30
31
32
.33
34
35
36
37
38
38
40
41
42
43
44
45
46
47
48
49
50
61

52
63
84
68
56
57

2 AXES
3s,Oll
36,000
38,000 .
36,000
36,000
38,000
40.000

3 AXLES 4 AXLES õ AXLES 8 AXES 7 AXLES

42,000
42500
43;50
+1.000
45,000 50,00
45;SOO 50,500
46.500 51,500
47,000 . 52,000
48,000 52,500 5B,øoO
4G,500 53,500 5';500
"',500 15,000 58,00
60,000 54,5 60.000
51,000 65,600 60,60i 8\,000

- _.-.- ._-- .- ---5t_~Ql_.-l.0.ø':__..__6.u__._._._.
5250 56.500 61,500 87,000
63,000 57,50 62,600 sa,ooo
54,ODO 58;000 63,000 88,500
54,60i 5B,50 64,610 89,000
sa.SOI 59,50 65,000 88,50D
56,000 60,000 66,000 70,000
51,000 60,500 66,600 71,0i0
57,500 61,500 66.000 71,500
58,500 62,00 66,500 72,00
59,000 62,500 67,50 72,600
80,000 63,50 68,00 73.000

64,000 6B,500 74.000
6450 69.000 74,50
85,500 70,000 75.000
66,000 70.500 75,500
68,500 71,000 76.000
87,50 72,000 77,000
68000 72,500 77,600
68,500 73,000 78,000
89,600 73,500 78,500
70,000 74.000 7S,00
70,600 75,000 80,000
71.50 75,500
72.000 76,000
72,500 76,500
73,500 77.500
74,000 78.0i0
74,500 78,500
75,500 78.000
76,000 80,000
76.500
77,500
78,000
7S,500
79,600
80,000

74,000
74,500
76,000
75,600
76,500
77,000
77,500
78,000
78,500
7B000
80,00
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APPENDIX G
Minimum Turning Radius (WB-62) Semi-trailer Truck

with Aerial Photos
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32 AASHTO-Geometric Design of Highways and Streets

TH IS TURNING TEMPLATE SHOWS THE TURNING PATHS OF THE AASHTO DESIGN
VEHICLES. THE PATHS SHOWN ARE FOR THE LEFT FRONT OVERHANG AND THE
OUTSIDE REAR WHEEL. THE LEFT FRONT WHEEL FOLLOWS THE CIRCULAR CURVE i
HOWEVER, ITS PATH IS NOT SHOWN.
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**CAL TRANS 50' Turning Radius is
QPpra~ed for use also.

~tII

I
'i

..'

:~:

m=
i II

o 1020304060~..-i
SCALE IN FEET

*Oeslgn vehicle with 48' troller as adopted in 1982 Surfa'ce Transportation
AssIstance Act (STAA)

Source: Texas State Deportment of Highways and Public Transportation

Figure 11-8. Minimum turning path for WB-52 (Interstate
Semitrailer)*
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