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1-1 Introduction  

1 
Introduction  

1.1  Project Overview  
 

The Federal Street Multimodal Connector Project (“Project” or “Proposed Action”), 

proposed by the City of St. Albans, Vermont (the City), would reconstruct the Federal 

Street Corridor to improve its use by automobiles, trucks, pedestrians, bicyclists, and 

public transit. Currently, US Route 7 (North and South Main Street) bisects the City’s 

downtown, which results in heavy north-south passenger and commercial traffic and 

congestion and detracts from the downtown human environment. The Project 

encompasses a series of south to north trending streets one block west of Main 

Street that currently function as an informal bypass for Main Street through the City. 

These streets include Lemnah Drive, Allen Street, Market Street, Catherine Street, and 

Federal Street. The Federal Street Corridor includes a mix of residential, commercial 

and industrial land uses.  

1.2  Recent Developments and 

Need for NEPA Reevaluation 

 
As the Project was allocated funds through the Federal Highway Administration 

(“FHWA”) Safe, Accountable, Flexible, Efficient, Equitable Transportation Equity Act: A 

Legacy for Users (“SAFETEA-LU”), a federal bill enacted in 2005, it was subject to an 

analysis conducted in compliance with the requirements of the National 

Environmental Policy Act of 1969 (“NEPA”), the Council on Environmental Quality 

(CEQ) Regulations 40 CFR 1500 and 1508, and Federal Highway Administration 

(FHWA) Technical Advisory T6640.8A as well as FHWA regulations implementing 

NEPA as described in 23 CFR 771. An Environmental Assessment (“EA”) was prepared 

and a Finding of No Significant Impact (“FONSI”) issued on April 26, 2013. 
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Subsequent to the issuance of the FONSI, the following developments have occurred 

that: a) mandate a reevaluation of the EA for select resources; or b) preclude the 

realization of the Proposed Action as described in the EA and therefore mandate an 

assessment of the impacts associated with new Action Alternatives relative to the 

original Proposed Action:  

 

a) The City conducted outreach with abutting landowners, primarily the New 

England Central Railway (“NECR”), to make the necessary arrangements to 

construct the intersection improvements for the Proposed Action. During the 

course of this coordination, it became clear that construction of the Proposed 

Action for the intersection of Lemnah Drive at Lower Welden Street and the 

intersection of Lake, Catherine, and Federal Streets would not be possible, 

due primarily to concerns regarding conflicts with NECR rail yard operations 

(current and future). 

 

b) The City found that, due to fiscal constraints, it was not possible to obtain the 

buildings and land between Catherine and Market Streets. This was the 

proposed location of a municipal parking lot which would replace on-street 

parking in the area (including the spaces proposed for elimination associated 

with the Giroux Furniture Building), required to construct the Proposed 

Action; a signalized intersection and one-way traffic circulation improvements 

at Federal, Lake, Market, and Catherine Streets.  

 

c) As replacement parking could not be realized as desrived in the preceding 

point b), the City was not able to reach an agreement to obtain the 

triangular-shaped parcel at the corner of Lake Street and Market streets, 

which includes parking spaces for the adjacent business in the Giroux 

Furniture building. These spaces are required in order to execute the 

Proposed Action; to realign the Federal/Lake/Catherine/Market Street 

intersection.  

 

d) Two changes in traffic patterns have occurred: 

 

o Houghton Street has been closed to traffic following the 

reoccupation of the State office building on Houghton Street by 

Mylan Technologies.  

o A new State office building and parking garage have been 

constructed and opened on Lake and Federal Street, with a Lake 

Street hotel project planned. 

 

 The stormwater designs have been redesigned due to Right-of-Way (“ROW”) 

constraints, resulting in changes to the wetland buffer impacts.   

 

In response to these developments, the City has undertaken a reanalysis of traffic 

demands and patterns for a suite of new intersection Alternatives. The purpose of this 

document is to describe the development of the alternatives and assess the potential 
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impacts of the Revised Proposed Action. Each of the resources included in the EA has 

been reevaluated for potential impacts under the Revised Proposed Action, including 

historic properties (per Section 106 of the National Historic Preservation Act of 1972) 

and resources subject to protection under Section 4(f) of the Department of 

Transportation Act. 
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2 
Revised Proposed Action and 

Alternatives  

2.1 Introduction 
 

Based on the developments that have occurred subsequent to the FONSI as outlined 

in Section 1.2, new Action Alternatives were developed for four intersections within 

the Federal Street Corridor. The Action Alternatives are discussed below and depicted 

on Figures 2.2-1, 2.3-1, 2.3-2, 2.4-1 and 2.5-1.  

2.2  Nason Street Connector and 

Lemnah Drive at Nason Street 
 

2.2.1 Original Proposed Action 
 

The original Proposed Action as described in the EA was stop control on Nason Street 

approaches with left-turn lanes provided on all approaches except Nason Street 

westbound. 

 

Subsequent to the issuance of the FONSI, concerns regarding the implementation of 

the Proposed Action include: 

 

 The analysis of the 2030 future year traffic projections indicated the 

possibility that vehicles may queue back beyond the existing railroad crossing 

(approximately 115 feet west of the Lemnah Drive/Nason Connector 

intersection) once the stop sign control is moved from Lemnah Drive. 
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 The possibility of a vehicle stopping on the tracks in the left or the 

through/right turn lane exists if they do not heed the signs “Do not Stop on 

Tracks.”  

 

2.2.2 Revised Proposed Action 
 

The Revised Proposed Action is a two-way stop with single lane approaches on both 

of the Nason Street approaches, versus the original two (2) lane eastbound approach 

(separate left and through/right lanes)  originally proposed (see Figure 2.2-1). In 

addition, to the single eastbound lane, a ten (10) foot paved shoulder will be 

constructed between the travel lane and the sidewalk.  If a motorist does not heed 

the warning signs to not stop on the railroad tracks, and a train approaches, the 

motorist can move off the tracks using the paved shoulder area.   

2.3  Lemnah Drive and Allen 

Street at Lower Welden  
 

2.3.1 Original Proposed Action 
 

The original Proposed Action as described in the EA was a single lane roundabout 

with right-turn slip lane on Lower Welden Street eastbound approach. 

 

Subsequent to the issuance of the FONSI, concerns regarding the implementation of 

the Proposed Action include: 

 

 Based on discussion with the NECR and Operators, the Right-of-Way (ROW) 

acquisition required to construct the proposed roundabout would interfere 

unduly with railyard operations and/or preclude future expansion of the 

NECR railyard. 

 

 The NECR Operator stated they cannot eliminate any of the grade crossings 

at Lower Welden because they are needed for the current railyard operation 

as well as potential future expansion. The original roundabout design was 

based on being able to eliminate at least the two easterly grade crossings.  

 

 The functionality of the original roundabout would be hampered by the 

necessity for a railroad preemption. Stacking within the roundabout may 

occur, hampering traffic flow in any direction (as opposed to a signalized 

intersection, which would allow for north/south movements along Lemnah 

Drive and Allen Street to continue). 
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Four new Action Alternatives were developed for this intersection. These are 

summarized in the comparative matrix provided as Figure 2.3-1, including LOS and 

construction costs. The operational analysis presented in the following section 

incorporate the results of a new traffic network analyses performed by VHB in 2015 in 

consideration of land use changes and changes in traffic patterns since the 

publication of the EA. The methodology and results of this network analysis are 

presented in Chapter 3. 

 

2.3.2 New Alternative 1A & 1B:        
Two-Way Stop  

 

New Alternative 1 is for two-way stop control on Lower Welden Street with left-turn 

lanes on Lemnah Drive northbound, Allen Street southbound, and Lower Welden 

Street eastbound (see Figure 2.3-1). 

2.3.2.1  Evaluation 

New Alternative 1A is stop control on the eastbound and westbound Lower Welden 

Street approaches. It is expected to provide LOS F operations on these minor street 

approaches with long delays and queues. Specifically, during the 2030 future year 

weekday evening peak hour the westbound approach from Lower Welden Street is 

expected to operate at LOS F with a delay of 175 seconds and a 95th percentile queue 

of 325 feet and the eastbound left-turn is expected to operate at LOS F with a delay 

of over 500 seconds and a 95th percentile queue of 700 feet. This eastbound queue 

extends well beyond the railroad crossing on Lower Welden Street. 

 

Conversely, with stop control on the northbound and southbound approaches (New 

Alternative 1B), it is the Lemnah Drive and Allen Street minor street approaches that 

are expected to provide LOS F with long delays and queues. In 2010, delays are 

expected to exceed 300 seconds on the stop controlled approaches of Lemnah Drive 

and Allen Street, the 95th percentile queues on the northbound Lemnah Drive 

approach are expected to be 125 feet for the left-turn lane and 250 feet for the 

shared through/right lane and the 95th percentile queue on the southbound Allen 

Street approach are expected to be 275 feet for the left-turn lane and 350 feet for the 

shared through/right lane during the weekday evening peak hour. The delays and 

queues on the minor street approaches of Lemnah Drive and Allen Street will be even 

longer by the forecast year of 2030. 

 

Based on the LOS results for New Alternatives 1A and 1B being appreciably different 

from the Original Proposed Action and for the additional reasons cited in Figure 2.3-

1, neither was selected for further evaluation.  
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2.3.3 New Alternative 2: Four-Way Stop  
 

New Action Alternative 2 is for a four-way stop control intersection with left-turn 

lanes on Lemnah Drive northbound, Allen Street southbound, and Lower Welden 

Street eastbound (see Figure 2.3-1). 

2.3.3.1  Assessment 

New Alternative 2 is expected to provide LOS D on the northbound movement from 

Lemnah Drive and LOS C on the other approaches through the 2030 forecast year 

during the weekday morning peak hour. During the weekday evening peak hour, the 

northbound approach from Lemnah Drive and the southbound approach from Allen 

Street are expected to operate at LOS E while the eastbound and westbound Lower 

Welden Street approaches are expected to operate at LOS D through the 2030 

forecast year. However, the 95th percentile queues on the critical eastbound approach 

are expected to extend beyond the railroad crossing on Lower Welden Street. A 

review of peak hour volumes with consideration of the 12-hour temporal distribution 

experienced at the Lake Street, Catherine Street and Federal Street intersection 

indicates that the intersection of Lower Welden Street at Lemnah Drive and Allen 

Street likely meets the minimum volumes identified for multi-way stop sign 

installation in the Manual on Uniform Traffic Control Devices1 (MUTCD).  

 

Based on the LOS results for New Alternative 2 being appreciably different from the 

Original Proposed Action and for the additional reasons cited in Figure 2.3-1, New 

Alternative 2 was not selected for further evaluation.  

 

2.3.4 New Alternative 3: Signalized  
 

New Action Alternative 3 is for a signalized intersection, evaluated with and without 

left-turn lanes on the Lemnah Drive northbound, Allen Street southbound, and Lower 

Welden Street eastbound approaches (see Figure 2.3-1). 

2.3.4.1  Assessment 

Although the operational analysis indicates that a signal would operate at acceptable 

levels of service (LOS D without left-turn lanes and LOS C with left-turn lanes), an 

inspection of the peak hour volumes indicates that the Warrant 3 (Peak Hour) from 

the MUTCD is not satisfied. 

 

Based on the LOS results for New Alternative 3 being different from the Original 

Proposed Action and for the additional reasons cited in Figure 2.3-1, New Alternative 

3 was not selected for further evaluation.  



1 Manual on Uniform Traffic Control Devises (MUTCD) 2009 Edition. 
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2.3.5 New Alternative 4: Mini 
Roundabout (Revised Proposed 
Action) 

New Action Alternative 4 is a single lane roundabout with a right-turn lane on the 

eastbound Lower Welden Street approach (see Figures 2.3-1 and 2.3-2).  

2.3.5.1  Assessment 

The original Proposed Action provided a single lane roundabout with a right-turn 

lane on the eastbound Lower Welden Street approach. The updated evaluation with 

the modified traffic volumes revealed that all approaches at a roundabout are 

expected to operate at LOS B or better based on the Synchro analysis and LOS A 

based on the NCHRP methodology through the 2030 forecast year during both the 

weekday morning and weekday evening peak hours. It is should be noted that the 

critical eastbound approach on Lower Welden Street, which crosses the railroad 

tracks, is projected to have a 95th percentile queue of approximately 25 feet or one 

vehicle (staying clear of the railroad crossing). 

 

Based on the LOS for New Alternative 4 being comparable to the original Proposed 

Action, the favorable decrease in ROW impacts compared to the original Proposed 

Action, and the cost estimate relative to New Action Alternatives 1A/B, 2, and 3, New 

Action Alternative 4 was selected as the Revised Proposed Action). 

2.4 Catherine, Federal, and 

Market Streets at Lake Street 
 

2.4.1 Original Proposed Action 
 

The original Proposed Action as described in the EA was for signal control with single 

lane approaches on both Lake Street approaches; separate left, through, and right-

turn lanes on Federal Street southbound approach; left and through/right-turn lanes 

on Catherine Street northbound approach (one-way); and one-way traffic flow 

southbound on Market Street. 

 

Subsequent to the issuance of the FONSI, concerns regarding the implementation of 

the Proposed Action include: 

 

 The City has been unable to acquire or negotiate an easement on the 

triangular parcel adjoining and northwest of the Giroux Furniture Building, 

which currently provides parking for the building. Without the use of this 

parcel, the direct southbound through movements from Federal Street onto a 

one-way southbound Market Street are not possible. To retain the circulation 

pattern as described for the Proposed Action, southbound traffic would have 
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to make a right (west) turn on Lake Street and a left (south) turn on Market 

Street. The signal phasing for this scenario would be inefficient, and blocked 

cars turning left into Market Street could create a queue that stacks into the 

intersection. Accordingly, the proposal to make Catherine Street a one-way 

northbound street must be abandoned so that it can accept the southbound 

through movement from Federal Street. 

 

 Removal of the buildings at 26-34 Catherine Street (immediately south of 

Giroux Furniture Building) and construction of a municipal parking lot is no 

longer feasible due to financial constraints on property acquisition.  

 

 Based on discussions with the NECR Operators, active railroad preemption of 

a traffic control signal at the Lake/Federal/Catherine Street intersection will 

be a problem due to the proximity of the rail yard and the Amtrak station.  

The active preemption equipment needs to be placed far enough away to 

provide time to service the most restrictive signal phase (pedestrian) before 

clearing the eastbound Lake Street approach prior to the gates dropping.  In 

order to service the pedestrian and eastbound clearance, the rail yard and 

train station will be situated between the active preemption equipment and 

Lake Street crossing. Therefore, false preemption actuations are the concern 

and based on the railroads investigation these could be upwards of 20 false 

preemptions a day. Options to the active preemption to keep vehicles off the 

tracks needed to be explored. 

 

 Expansion of the traffic signal layout to place the eastbound Lake Street stop 

line west of the railroad tracks was determined to provide the best option to 

avoid false preemption actuations while positively keeping the tracks clear 

when trains approach. However, this expanded approach results in increase 

lost time for eastbound vehicles which translates to a reduced level of service 

for the intersection. 

 

2.4.2 Revised Proposed Action 
 

The revised Proposed Action is for signal control with single lane approaches on 

Catherine Street northbound, Market Street northbound, and Lake Street westbound; 

left/through and right-turn lanes on Federal Street southbound approach; left-turn 

and through/right-turn lanes; an exclusive pedestrian phase and signal phasing to 

accommodate the railroad crossing (see Figure 2.4-1). 
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2.5 Allen Street and Catherine 

Street at Stebbins Street and 

Market Street  
 

2.5.1 Original Proposed Action 
 

This intersection is located at the southern end of the proposed Market Street and 

Catherine Street one-way pair. The original Proposed Action as described in the EA, 

called for one-way circulation northbound from Allen Street to Catherine Street and 

the southbound traffic flow was from Market Street to Allen Street.  Stebbins Street 

(two way traffic flow) intersected Allen/Catherine Street from the east and the 

approach was stop sign controlled.  The Market Street (one way traffic flow) left turn 

movement intersected Allen/Catherine Street across from Stebbins Street from the 

west, and its movement were controlled by a stop sign. 

 

Based on the constraints discussed in the preceding Section 2.4.1, the original 

Proposed Action cannot be implemented.   

 

2.5.2 Revised Proposed Action 
 

The revised Proposed Action is for two-way traffic flow and single multiuse lanes on 

all approaches with stop control on Stebbins Street and Market Street (see Figure 

2.5-1).
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3 
Environmental Consequences & 

Mitigation 

3.1 Overview 
 

As described above, the Revised Proposed Action warranted a reevaluation of Project 

area resources to  compare their impacts to the original Proposed Action, as 

described in the EA. This section of the EA Reevaluation includes all the resources 

analyzed in the EA and is presented in the same sequence as the EA.  It should be 

noted that the regulatory contexts, methodologies for resource assessment and 

impact analysis, and affected environment remain essentially unchanged since the 

issuance of the FONSI. Therefore, unlike the EA, Chapter 3 of this document 

addresses only the environmental consequences of original Proposed Action and the 

revised Proposed Action.   

 

As the Revised Proposed Action includes changes at select intersections and to the 

stormwater treatment practice along the Nason Street Connector, leaving all other 

components of the original proposed Action intact, the environmental consequences 

of the Revised Proposed Action are unchanged from the original Proposed Action for 

the majority of the resources described below.  

3.2 Traffic  
 

3.2.1 Traffic Network Development 
 

The traffic volumes increases and diversions associated with the proposed State office 

building development project and the Houghton Street closure project were 

distributed throughout the study area based on existing flow patterns. The traffic 

volume networks for this assessment include all intersections considered in the EA, as 
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well as the additional intersections included in the Houghton Street closure project 

(Lake Street at: Houghton Street and South Elm Street and Lower Welden Street at: 

Houghton Street and South Elm Street). It should be noted that data collected for the 

Houghton Street closure project did not include an evaluation of the weekday 

morning peak hour condition. Therefore, the weekday morning peak hour 

adjustments associated with the Houghton Street closure were estimated based on a 

comparison between the weekday morning and weekday evening peak hour 

volumes. Figures 3-1 through 3-4 show the net difference in traffic volumes at each 

intersection from the original EA Proposed action to the updated scenario.  

 

The 2010 and 2030 Updated Proposed Action weekday morning and weekday 

evening peak hour traffic volume networks were developed by adding the net 

difference in traffic volumes (associated with the proposed State office building 

development project and the Houghton Street closure project) to the originally 

developed Proposed Action traffic volume networks. Figures 3-5 through 3-8 show 

the 2010 and 2030 Updated Proposed Action weekday morning and weekday 

evening peak hour traffic volume networks.  

 

Due to the diversions associated with the Houghton Street closure, the most 

substantial traffic volume increases generally occurred along Lemnah Drive, Allen 

Street, and Catherine Street. During the 2010 weekday evening peak hour, volumes at 

the Lemnah Drive/Lower Welden Street intersection are projected to increase by 175 

vehicles and volumes at the Catherine Street/Market Street/Stebbins Street 

intersection are projected to increase by 340 vehicles under this scenario. The most 

substantial decreases in volume generally occurred along Lake Street north of 

Houghton Street with a reduction of 270 vehicles anticipated during the 2010 

weekday evening peak hour. Volume adjustments along other study area streets, 

particularly along Main Street, are substantially smaller in nature.  

 

3.2.2 Traffic Operational Analyses 
 

To assess the quality of traffic flow, capacity analyses were conducted to determine 

how well the study area intersections will serve the forecasted traffic demands placed 

upon them. The traffic performance measures and the evaluation criteria used in the 

operational analyses are based on the methodology presented in the 2000 Highway 

Capacity Manual.2 Proposed roundabouts were evaluated using two analysis tools:  

Synchro version 8 and the National Cooperative Highway Research Program (NCHRP) 

572 Roundabout Analysis worksheet. 

 

A primary result of capacity analysis is the assignment of level of service (LOS), which 

is a qualitative measure describing operational conditions at a given facility under 

specific traffic volume demands. Six levels of service are defined ranging in letter 



2  2000 Highway Capacity Manual, Special Report 209, Transportation Research Board, Washington, 
D.C. 
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designation from LOS A to LOS F, with LOS A representing the best operating 

condition and LOS F representing the worst. LOS C describes a stable flow condition 

and is considered desirable for design hour traffic flow. LOS D is generally considered 

acceptable where the cost and impacts of making improvements to provide LOS C 

are deemed unjustifiable. LOS E reflects a condition of longer delay, but can be 

considered acceptable in a congested area, particularly in cases where traffic control 

devices and other measures are taken to improve safety or physical/geometric 

improvements are not considered to avoid environmental, historical, or property 

impacts.  

 

The operational analysis for this updated evaluation was limited to study area 

intersections that experience traffic volume increases of approximately 75 peak hour 

trips3 or more compared to the previous analysis presented in the EA (as shown in 

Figures 3-1 through 3-4) and/or where geometric or traffic control modifications 

(from those assumed in the EA) are being considered. Each of the new Action 

Alternatives for the four intersections as outlined in Chapter 2 were evaluated. 

 

The results of the updated 2010 and 2030 signalized, unsignalized, and roundabout 

operational analyses are summarized in Tables 3.2-1, 3.2-2, and 3.2-3 respectively. A 

comparison between the results of this updated analysis and the original Proposed 

Action revealed similar operations at most intersections. Specifically, most 

intersections are expected to operate at the same LOS. Copies of the updated 

operational analyses are provided in the Appendix.  

3.2.2.1  Upper and Lower Newton 

Streets 

 

The signalized intersections of Lower Newton Street at Federal Street, US Route 7 at 

Lake Street and US Route 7 at Fairfield Street are all expected to operate at LOS C 

through the 2030 forecast year.  The operations are consistent with the findings of 

the EA because there are no design modifications and the changes in peak hour 

traffic volumes was relatively small at these three intersections.  

 

The signalized intersection of US Route 7 at Upper Newton Street and Lower Newton 

Street is expected to operate at LOS C during the weekday morning peak hour and 

just below capacity (v/c ratio of 0.98) at LOS E during the weekday evening peak hour 

in the 2030 forecast year. As discussed in the original EA traffic evaluation, these 

operations are partially attributed to incorporating safety measures and exclusive 

pedestrian phases into the intersection’s operation. 



3  The VTrans Traffic Impact Study Guideline identify 75 additional peak hour trips at an intersection as 
the threshold for determining the geographic scope of the evaluation. 



 
 

3-4 Environmental Consequences and Mitigation  

3.2.2.1  Catherine, Federal, and 

Market Streets at Lake 

Street 

 

The proposed signalized intersection of Catherine Street, Federal Street, and Market 

Street at Lake Street is expected to operate at LOS D in 2010, but drop to LOS E by 

the 2030 forecast year. Although the overall intersection is expected to operate below 

capacity through the 2030 forecast year, long queues are expected by the forecast 

year along Catherine Street northbound (300 to 625 feet for the 50th and 95th 

percentile queues, respectively) and Lake Street westbound (375 to 775 feet for the 

50th and 95th percentile queues respectively) during the critical weekday evening peak 

hour. These queues are a result of the single lane approaches, which are necessary to 

avoid property impacts, the exclusive pedestrian phase, and the modified signal 

timings necessary to accommodate preemption with the railroad. The Catherine 

Street northbound and Lake Street westbound 95th percentile queues are 

approximately 250 feet longer in comparison to the results associated with the 

original Proposed Action. 

3.2.2.2  Lemnah Drive and Allen 

Street at Lower Welden 

Street 

 

The intersection of Lower Welden Street at Lemnah Drive and Allen Street was 

evaluated as a roundabout, a signal, and a stop control intersection (both two-way 

and four-way) (see Chapter 2 for discussion of the analysis of New Action 

Alternatives). The original Proposed Action provided a single lane roundabout with a 

right-turn lane on the eastbound Lower Welden Street approach.  

 

The Revised Proposed Action is a mini-roundabout, which is operationally very similar 

to the original Proposed Action and therefore provides a comparable LOS.  

3.2.2.3  Nason Street Connector and 

Lemnah Drive at Nason 

Street 

 

The minor street approaches of Nason Street at the proposed unsignalized 

intersection with Nason Street Connector and Lemnah Drive are expected to operate 

at LOS C and LOS D in 2010. By the 2030 forecast year, the minor street operations on 

Nason Street are expected to drop to LOS E during the weekday morning peak hour 

and LOS D (westbound) and F (eastbound) during the weekday evening peak hour. 

This critical eastbound approach is expected to experience delays of 55 seconds or 

less and a 95th percentile queue of 175 feet in the 2030 forecast year peak hour 
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conditions. The minor street approaches of Stebbins Street (westbound) and Market 

Street (eastbound) at the unsignalized intersection of Allen Street and Catherine 

Street are expected to operate at LOS C or better through the forecast year of 2030. 

 

3.3.1 Environmental Consequences 

 

The updated traffic evaluation, which accounts for traffic volume changes associated 

with the proposed State office building development project and the Houghton 

Street closure project as well as new Action Alternatives at several study area 

intersections revealed comparable traffic operations at most Project intersections as 

compared to the original Proposed Action. 

3.3.1.1  Nason Street Connector / 

Lemnah Drive at Nason 

Street 

 

The Revised Proposed Action for this intersection is a four-way unsignalized 

intersection with left-turn lanes on Nason Street Connector (northbound) and 

Lemnah Drive (southbound) and single lane approaches under stop control on Nason 

Street. This configuration is expected to provide acceptable operations (LOS D or 

better) in 2010. By the 2030 forecast year the Nason Street eastbound approach is 

anticipate to drop to LOS F, but with manageable delays of no greater than 55 

seconds and a 95th percentile queue of 175 feet. An eastbound bypass shoulder on 

Nason Street has been included in the design due the railroad crossing on 

approximately 80 west of the intersection. Additionally the City should consider the 

installation of a “Do Not Stop on Tracks” (R8-8) sign on the eastbound Nason Street 

approach to the railroad tracks. 

 

The LOS for the original Proposed Action for both the 2010 and 2030 Build 

Alternatives is very similar to that of the Revised Proposed Action described above. 

The only change is that the westbound movement from Nason Street for the 2030 

weekday evening period declines from LOS C to D, which is still an acceptable 

condition. Therefore, the new design for this intersection does not result in an impact 

greater than that described in the EA and additional analysis or mitigation is not 

required. 

 

3.3.1.2  Lemnah Drive/Allen Street 

at Lower Welden Street 

 

A single lane mini-roundabout with an eastbound right-turn lane on Lower Welden 

Street, which is substantially similar to the Proposed Action from the original EA 
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assessment, provides the best traffic operations (LOS B and LOS A) with short 

approach delays of 13 seconds or less and 95th percentile queues of one vehicle or 

less through the 2030 forecast year. Accordingly, the mini-roundabout does not 

result in an impact greater than that described in the EA and additional analysis or 

mitigation is not required. 

3.3.1.3  Allen Street/Catherine 

Street at Stebbins 

Street/Market Street 

 

The Revised Proposed Action for this intersection is a four-way unsignalized 

intersection with single lane approaches and stop control on Stebbins Street and 

Market Street. Because this Revised Proposed Action includes two-way streets as 

opposed to the one-way Market and Catherine Streets of the original Proposed 

Action, the resulting LOS cannot be compared directly to that of the original 

Proposed Action. Nevertheless, this arrangement is expected to provide good 

operations (LOS C or better) through the 2030 forecast year. Accordingly, the new 

design for this intersection does not result in an impact greater than that described in 

the EA and additional analysis or mitigation is not required. 

3.3.1.4  Catherine Street/Federal 

Street/ Market Street at 

Lake Street 

 

A signal with single lane approaches on Catherine Street northbound, Market Street 

northbound, and Lake Street westbound, an exclusive pedestrian phase, and signal 

phasing to accommodate the railroad crossing is expected to operate at LOS D 

during the weekday morning and LOS E (below capacity with a v/c of 0.91) during the 

weekday evening peak hour through the 2030 forecast year. This outcome (i.e., LOS E 

in 2030) is the same as for the original Proposed Action. Accordingly, the new design 

for this intersection does not result in an impact greater than that described in the EA 

and additional analysis or mitigation is not required. 

 

Although the overall intersection is expected to operate below capacity through the 

2030 forecast year, long queues are expected by the forecast year along Catherine 

Street northbound (300 to 625 feet for the 50th and 95th percentile queues 

respectively) and Lake Street westbound (375 to 775 feet for the 50th and 95th 

percentile queues respectively) during the critical weekday evening peak hour. These 

queues are a result of the single lane approaches, which are necessary to avoid 

property impacts, the exclusive pedestrian phase, and the modified signal timings 

necessary to accommodate preemption with the railroad.  
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3.3 Wetlands 
 

3.3.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original Project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

 

Potential impacts to wetland areas were evaluated by overlaying the proposed limits 

of grading for the Revised Proposed Action on mapping of existing conditions. The 

overlay plans were then assessed to determine direct and indirect effects on wetlands 

within the Study Area. The resulting estimates of wetland impacts for the original 

Proposed Action and Revised Proposed Action are reported in Table 3.3-1. 

 

Table 3.3-1 Impacts to State and Federally Regulated Jurisdictional Wetlands – 

Original Proposed Action 

Type of Impact Original Proposed 

Action 

Area of Impact (sf) 

Revised Proposed 

Action 

Area of Impact (sf) 

Permanent Wetland Impact 1,531 1,506 

Temporary Wetland Impact 360 0 

Subtotal Wetland Impacts (Direct) 1,891 1,506 

Class II Wetland Buffer – Permanent 13,008 22,238 

Class II Wetland Buffer – Temporary 1,605 0 

Subtotal Wetland Buffer Impacts 

(Indirect) 

14,613 22,238 

Total Impacts 16,504 23,744 

3.3.1.1  Revised Proposed Action 

 

The relocation of the stormwater treatment facility from its original proposed location 

and the process of design advancement have implications for impacts to regulated 

wetlands and wetland buffers. Indirect wetland impacts are slightly less for the 

revised location, reflecting the design change that has the pond outfall being 

positioned outside the wetland. However, relocating the pond so that it lies closer to 

Wetland B and between two prongs of this feature means that wetland buffer 

impacts are higher for the Revised Proposed Action (see Table 3.3-1). However, due 

to the topographic setting and the need to provide positive drainage, there are no 

alternate locations for the stormwater pond (see Section 3.4.1.1). The pond has been 

purposefully designed to avoid direct wetland impacts.  
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Although wetland buffer impacts have increased by approximately 7,625 square feet, 

the necessary wetland authorization from the DEC Wetlands Program (Individual 

Wetland Permit) remains the same as for the original Proposed Action. Mitigation 

measures as described in the EA remain applicable and will be employed for the 

Revised Proposed Action.  

3.4 Surface Waters 
 

3.4.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.4.1.1  Revised Proposed Action 

 

The stormwater wet pond located adjacent to the Nason Street connector cannot be 

located in the previously contemplated location due to elevation constraints between 

the Project and surrounding parcels, which include the railroad corridor.  At the 

property line, the previously proposed location has an existing grade between 383.6 

and 379.0. The stormwater feature will be required to discharge into Wetland B 

(Figure 3.3-1), which is at an elevation of 378.5. Therefore, the pond would be 

required to be located entirely within cut, which severely limits the available footprint 

such that a pond in that location cannot meet the Vermont Stormwater Treatment 

Standards as outlined in the 2002 Vermont Stormwater Management Manual 

(VSMM). The current proposed location allows the pond to be located partially in cut 

and partially in fill, which improves the overall project soil balancing. It is located 

entirely outside the wetland and provides stormwater treatment and control meeting 

the water quality and channel protection criteria of the VSMM for the proposed 

impervious area associated with the Nason Street connector. 

 

The plans for the crossing of Stevens Brook remain substantially the same as for the 

original Proposed Action, and therefore no change in impact is anticipated.  
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3.5 Groundwater & Drinking 

Water Resources 

3.5.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.5.1.1  Revised Proposed Action 

 

The Revised Proposed Action would have no effect on groundwater resources or 

surface drinking water sources as state designated resources are located a 

considerable distance from the Study Area. This determination is identical to the 

original Proposed Action.  

3.6 Floodplains & Floodways 
 

3.6.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.6.1.1  Revised Proposed Action 

 

There are no Zone A (100-year) special flood hazard areas within the Study Area. The 

nature of the redevelopment is such that little change is proposed to occur with 

respect to finished elevation or surface water flow patterns. In addition, the Revised 

Proposed Action would result in systematic stormwater management improvements 

that would help alleviate flooding within portions of the Study Area. The replacement 

of the bridge over Stevens Brook would not change hydraulic/hydrologic conditions 

at this conveyance. Accordingly, there would be no substantial impact to floodplains 

and floodways as a result of the Revised Proposed Action. This determination is 

identical to the original Proposed Action.  
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3.7 Farmlands 
 

3.7.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

 

This section describes the occurrence of farmland (prime farmland, unique farmland, 

farmland of statewide importance, and farmland of local importance) with the Study 

Area and describes the environmental consequences of the No-Action Alternative 

and the Proposed Action with respect to farmland. 

3.7.1.1  Revised Proposed Action 

 

The Revised Proposed Action would have no effect on important farmland due to the 

designation of the entire Study Area as an “urban cluster”. Because the entire Study 

Area lies within a UC, there are no “Important Farmlands” subject to the provisions of 

§ 658.2 of the FPPA. This determination is identical to the original Proposed Action. 

3.8 Wildlife  
 

3.8.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.8.1.1  Revised Proposed Action 

 

The Revised Proposed Action would have minimal effect on wildlife habitat due to the 

designation of the entire Study Area as an Urban Cluster and the fact that the 

majority of the Proposed Action would occur along areas previously developed. This 

determination is identical to the original Proposed Action.  
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The replacement of the Stevens Brook bridge may result in minor, temporary 

disturbance to aquatic habitat during construction, as per the original Proposed 

Action. 

3.9 Threatened & Endangered 

Species  
 

3.9.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.9.1.1  Revised Proposed Action 

 

The Revised Proposed Action would have no impact on threatened or endangered 

species as there are no known populations of threatened or endangered species 

within the Study Area. This determination is identical to the original Proposed Action. 

3.10 Air Quality 
 

3.10.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

 

The original EA microscale air quality analysis was based on the three worst study 

area intersections by volume and level of service (US Route 7 at Upper Newton Street 

/ Lower Newton Street, Lake Street at Federal Street / Catherine Street, and US Route 

7 at St Albans State Highway / Nason Street Connector). Based on the traffic network 

analysis conducted by VHB in 2015 as part of this reevaluation, these intersection are 

only expected to experience an increase of 75 trips or less during the critical weekday 

evening peak hour as a result of the additional projects within the Study Area 

described previously. This represents an increase of only 2 to 4 percent when 

compared to the original Proposed Action traffic volumes. It should also be pointed 
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out that the Revised Proposed Action does not change significantly enough to 

degrade the traffic operations at the critical Project intersections.  

3.10.1.1  Revised Proposed Action 

 

Because the overall changes in the roadway design and traffic volumes are relatively 

minor at the critical Project intersections (as compared to the original Proposed 

Action), the overall air quality analysis results and conclusions are not expected to 

change. Additional air quality analysis does not appear to be necessary. 

3.11 Noise 
 

3.11.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

Based on the traffic network analysis conducted by VHB in 2015 as part of this 

reevaluation, the most substantial increase in traffic volume is expected to occur 

along Allen Street in the vicinity of Lower Welden Street, Market Street, and Catherine 

Street. The only sensitive noise receptors identified in this area are located on the 

eastside of the intersection of Lower Welden Street at Lemnah Drive / Allen Street 

(Receptor - R11 as described in the EA), where the intersection design has been 

modified to a mini roundabout and the Allen Street alignment has been shifted 

slightly to the east, holding the existing Allen Street eastern curb line except within 

150 ft of the mini roundabout.  Because of this minor shift in roadway alignment and 

the increase in traffic volume, these residences along the east side of Allen Street may 

experience slightly higher sound levels than reported in the EA noise analysis (61 dBA 

for 2030 Build).  However, even if these receptor locations experienced an increase in 

sound level high enough to approach the noise abatement criteria (NAC) of 66 dBA, 

which is not anticipated, the construction of a noise barrier would not be feasible or 

reasonable because of numerous access points, which prevents the construction of a 

continuous barrier of sufficient length to achieve appropriate sound level reductions.  

3.11.1.1  Revised Proposed Action 

 

Because the changes in the roadway design and traffic volumes are relatively minor 

throughout most of the Study Area (as compared to the original Proposed Action), 

the overall EA noise analysis results and conclusions are not expected to 

change.  Additional noise analysis does not appear to be necessary. 
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3.12 Parks, Recreation & 

Conservation Land 

3.12.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

 

The only park of note within or close to the Study Area is Taylor Park.  

3.12.1.1  Revised Proposed Action 

 

The Revised Proposed Action would have no direct effect on Taylor Park as it lies 

outside of the Study Area. No other public recreation areas or Section 6(f) properties 

occur in the Study Area, thus there would be no direct impacts to any of these 

recreational resources.   

 

The Revised Proposed Action may have an indirect beneficial effect on Taylor Park by 

improving congestion and mobility within the vicinity of the Park. This determination 

is identical to the original Proposed Action. 

3.13 Historic Resources  
 

3.13.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

 

3.13.1.1  Revised Proposed Action 

 

Under the Revised Proposed Action, there are no new effects to historic resources. A 

smaller portion of the Central Vermont Railroad Headquarters Historic District will be 

incorporated into the Project; however, the Revised Proposed Action proposes less 

land than the original Proposed Action. There are no adverse effects to historic 
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buildings, structures, or landscapes. The Determination of Effect remains No Adverse 

Effect, which is identical to that of the original Proposed Action.  

3.14 Archaeological Resources 
 

3.14.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.14.1.1  Revised Proposed Action 

 

As indicated in the EA, archeological surveys of the ROW for the Nason Street 

Connector determined that the portion of the archeological site within the APE is not 

significant and that the Project would have no adverse effect on archaeological 

resources.  This determination is identical for the Revised Proposed Action as to the 

original Proposed Action.  

3.15 Acquisitions (Right-of-way) 
 

3.15.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

 

This section identifies changes in the type and location of properties that would be 

impacted and/or acquired as a result of the Revised Proposed Action relative to the 

original Proposed Action, as well as any businesses and residences that would be 

relocated. It had been determined in the EA that relocation costs would be incurred 

for tenants located in the block between Market Street and Catherine Street. 

However, the revised alignment only impacts one of the four (4) properties previously 

identified as having the potential for impacts.  



 
 

3-15 Environmental Consequences and Mitigation  

3.15.1.1  Revised Proposed Action 

 

For purposes of this discussion, three categories of ROW impact were defined: 

 

 ROW Acquisitions represent areas of new permanent public ROW for use in 

construction of new or improved roadways as well as their future 

maintenance.  

 Under the Revised Proposed Action, only one of the previously 

impacted properties between Catherine and Market Street would 

need to be acquired. This is the property at 36 Catherine St; N/F 

Stanislas, at the corner of Catherine Street, Stebbins Street and 

Market Street across from Allen Street. The other two buildings and 

the parking area for the historic Giroux building would no longer be 

acquired. One additional parcel not previously identified for impacts 

would need to be acquired to facilitate the realignment, this one is 

on the southeast corner of the Stebbins and Allen Street intersection, 

22 Stebbins St; N/F Lewis.   

 Overall, the ROW area to be acquired in the Market Street, and 

Catherine Street area for the Revised Proposed Action would be 

substantially reduced relative to the original Proposed Action.  

 Allen Street from Lower Welden Street to Market/Stebbins Street, has 

been realigned from the original Proposed Action and the Revised 

Proposed Action would impact much less NECR property in the 

Beartown rail yard.   

 Under the Revised Proposed Action, the construction of the mini-

roundabout at the intersection of Lower Welden Street/Allen Street 

& Lemnah Drive would result in less ROW impact and acquisition of 

NECR property because the mini-roundabout is physically smaller 

than the roundabout of the original Proposed Action and can be 

shifted eastward away from the railroad. 

 As noted in the EA, most of the ROW for the Nason Street Connector 

located at the southern end of the Study Area was recently acquired 

by the City. No change in this Connector road location is proposed 

for the Revised Proposed Action.  

 Permanent Easements would be required for locating new traffic control 

and stormwater infrastructure outside of the permanent ROW. For the 

Revised Proposed Action, there is essentially no change in the permanent 

easements being sought for the Project. The City will seek a traffic signal 

equipment easement for the Lake/Federal/Catherine Street intersection and 

an easement for the stormwater pond alongside the Nason Street Connector.  

 Temporary Easements are those areas outside of the existing ROW that 

would be used for regrading, landscaping and temporary construction access 
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but would not be subject to additional permanent use by the public in 

maintaining the roadway facility. The temporary easements for the revised 

design are essentially the same areas as previously approved. 

3.16 Environmental Justice   
 

3.16.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.16.1.1  Revised Proposed Action 

 

The Revised Proposed Action would not have a disproportionate and adverse effect 

on minority and low-income populations. This determination is identical to that of the 

original Proposed Action.  The Revised Proposed Action acquires less property than 

proposed in the original Proposed Action, and no additional buildings are being 

affected. For any land required, just compensation will be provided in accordance 

with the Uniform Act. Any mitigation required will be fairly distributed to the 

impacted properties.  

3.17 Hazardous Materials  

3.17.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.17.1.1  Revised Proposed Action 

 

There is no work proposed by the Revised Proposed Action that is outside the area of 

the original Proposed Action. Therefore, the conclusions remain the same and the 

findings are identical to that of the original Proposed Action.  
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3.18 Cumulative Impacts  
 

3.18.1 Environmental Consequences 
 

This section describes the effects that the Revised Proposed Action has on the 

resources identified within the original project Study Area.  It compares the results of 

the Revised Proposed Action to the original Proposed Action to assess if a change to 

the original EA findings is anticipated. 

3.18.1.1  Revised Proposed Action 

 

The incremental effects of the Federal Street Multimodal Connector Project, when 

considered in combination with that of the past, present, and reasonably foreseeable 

actions noted above constitutes only a minor cumulative impact. They do not rise to a 

significant level and each project would mitigate its individual impacts. In fact, 

coupled with the Downtown Streetscape Project and multimodal transit center, the 

Project would result in positive impacts with respect to Traffic, Bicycle and Pedestrian 

access and Surface Water quality. 

 

Based on this finding, no additional mitigation or action is warranted beyond that 

provided for the direct and indirect impacts. This determination for the Revised 

Proposed Action is identical to that of the original Proposed Action.  

3.19 Summary of Mitigation & 

Project Commitments  
 

The list of mitigation and project commitments included in the EA remain applicable 

for this reevaluation for the Revised Proposed Action. 

 

  



 
 

4-1 Section 4(f) Resources 

4 
Section 4(f) Resources  

4.1 Introduction 
 

The original and the Revised Proposed Action would reconstruct the Federal Street 

corridor to improve its use by automobiles, trucks, pedestrians, bicyclists, and public 

transit, alleviating heavy north-south passenger and commercial traffic and 

congestion on Main Street.  
 

The Revised Proposed Action warranted a reevaluation of resources in order to 

determine if impacts relative to the original Proposed Action, as described in the EA. 

This section of the EA Reevaluation addresses the changes to the use of the Section 

4(f) resources. Resources remain the same as discussed in the original EA.   

4.2  Proposed Action  
 

The project elements remain the same for the Revised Proposed Action. What have 

changed are some of the intersections, as described in Section 3.2, Traffic. This 

section addresses the updated ROW impacts and the effects on Section 4(f) 

resources. The Section 4(f) resources remain the same as those in the original 

Proposed Action.  

4.3  Revised Proposed Action  
 

4.3.1  Public Parks, Recreation Areas, 
Wildlife and Waterfowl Refuges 

 

No public parks or recreation areas are present within the Federal Street corridor. The 

nearest public park is Taylor Park just east of Main Street. Also, no state or federal 
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wildlife or waterfowl refuges are present within the corridor. This determination 

remains the same for the Revised Proposed Action.  

 

4.3.2 Archaeological Resources  
 

The currently undeveloped and southernmost portion of the Federal Street corridor 

where the Nason Street Connector is proposed was identified during Project scoping 

as being archeologically sensitive. A Phase I Archeological Site Identification Survey 

performed in May and June, 2012 and supplemental field testing in July 2012 

determined that no significant archeological resources are present within the APE for 

the Project. Accordingly, a determination of No Adverse Effect on archeological 

resources was made and therefore no archeological resources worthy of protection 

under Section 4(f) are present within the Federal Street corridor. This determination 

remains the same for the Revised Proposed Action.  

 

4.3.3 Historic Resources  
 

The Revised Proposed Action will require the acquisition of Right-of-Way from the 

following historic (Section 4(f)) resources including: 

 

 Willard Furniture Manufacturing Company  

 163 Federal Street 

 174 Federal Street 

 Central Vermont Railroad Headquarters Historic District 

 St. Albans Historic District 

 Federal/Lake/Catherine Street Intersection Historic District 

 

The Revised Proposed Action will not require parking space acquisitions from the 

Giroux Furniture Company building property, as the original Proposed Action would 

for access to Market Street. The resources are described in detail in the original EA.  

4.4 Use of Historic Resources  
 

This section discusses the use of land from historic properties associated with the 

Proposed Action. Use of land from each individually listed or eligible property, as well 

as each of the contributing resources within each of the three affected districts, are 

presented in revised Figures 4.4-1 through 4.4-8. These drawings were produced by 

overlaying the proposed ROW and slope limits for the Revised Proposed Action onto 

the property or district boundaries to measure the area affected. All areas of new 

permanent ROW were included in impact calculations, including slope impacts in the 

relatively few occurrences where the permanent slope limits extend beyond the 
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permanent ROW. Tables 4.4-1 through 4.4-4 compare the original Proposed Action 

to the Revised Proposed Action.  

 

4.4.1  Central Vermont Railroad 
Headquarters District  

 

Because of its large size, acquisition from the CVR Headquarters Historic District 

would occur in three of the five Project design segments.4 Impacts to the District are 

summarized by segment in Table 4.4-1 and shown on Figures 4.4-1 through 4.4-3. 

 

Overall, permanent ROW impacts decrease considerably from the original to Revised 

Proposed Action (-67,634 sq. ft.), primarily as a result of the reduction in land 

acquisition in Segment 3, where a large parking lot was eliminated and also in 

Segment 2 where Allen Street was retained in its existing location and widened versus 

relocated westward onto Railroad property  Slope impacts are somewhat higher for 

the Revised Proposed Action (+26,181 sq. ft.) since roadway improvements will  

match adjacent properties using easements to grade slopes  onto property retained 

by the railroad or other private entities, particularly along the west side of Allen Street 

in Segment 2. Overall, the combined ROW and slope impacts in the CVRR Historic 

District are reduced by approximately 41,453 sq. ft., or 33 percent. 

 

Table 4.4-1  Impacts to the Central Vermont Railroad Headquarters Historic District 

(ORIGINAL PROPOSED ACTION) 

Segment Permanent 

ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Segment 1 - Proposed Nason Street Connector (South Main St. 

to Nason St.) 

0 0 

Segment 2 - Lemnah Drive and Allen Street (Nason St. to 

Stowell St.) 

20,877 4,155 

Segment 3 - Allen / Catherine / Federal St. (Stowell St. to 

Kingman St.) 

82,445 12,179 

Segment 4 - Federal St. (Kingman St. to Lower Newton St.) 1,164 4,731 

Segment 5 - Lower Newton St. (Federal St. to North Main St.) 0 0 

Total 104,486 21,065 

 



4  For a definition of the five design segments, see Section 2.4 of this EA. 
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Table 4.4-1A Impacts to the Central Vermont Railroad Headquarters Historic District 

(REVISED PROPOSED ACTION) 

Segment Permanent 

ROW Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Segment 1 - Proposed Nason Street Connector (South Main St. 

to Nason St.) 

0 0 

Segment 2 - Lemnah Drive and Allen Street (Nason St. to 

Stowell St.) 

24,388 32,771 

Segment 3 - Allen / Catherine / Federal St. (Stowell St. to 

Kingman St.) 

11,772 10,860 

Segment 4 - Federal St. (Kingman St. to Lower Newton St.) 692 3,615 

Segment 5 - Lower Newton St. (Federal St. to North Main St.) 0 0 

Total 36,852 47,246 

 

4.4.2 St. Albans Historic District  

  
Because of its large size, acquisition from the St. Albans Historic District would occur 

in two of the five Project design segments for the original Proposed Action.5  The 

Revised Proposed Action requires impacts in only one segment of the District, 

reducing impacts from a total of 2,824 sq. ft. for the original Proposed Action to 1,216 

sq. ft. for the Revised Proposed Action, or more than 50 percent. The Impacts to the 

District are summarized by segment in Table 4.4-2 and Table 4.4-2A and shown on 

Figures 4.4-4 and 4.4-7. 

 

Table 4.4-2  Impacts to the St. Albans Historic District 

(ORIGINAL PROPOSED ACTION) 

Segment Permanent 

ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Segment 1 - Proposed Nason Street Connector (South Main St. 

to Nason St.) 

0 0 

Segment 2 - Lemnah Drive and Allen Street (Nason St. to 

Stowell St.) 

0 0 

Segment 3 - Allen / Catherine / Federal St. (Stowell St. to 

Kingman St.) 

0 2,324 

Segment 4 - Federal St. (Kingman St. to Lower Newton St.) 0 500 

Segment 5 - Lower Newton St. (Federal St. to North Main St.) 0 0 

Total 0 2,824 



5  For a definition of the five design segments, see Section 2.4 of this EA. 
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Table 4.4-2A  Impacts to the St. Albans Historic District 

(REVISED PROPOSED ACTION) 

Segment Permanent 

ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Segment 1 - Proposed Nason Street Connector (South Main St. 

to Nason St.) 

0 0 

Segment 2 - Lemnah Drive and Allen Street (Nason St. to 

Stowell St.) 

0 0 

Segment 3 - Allen / Catherine / Federal St. (Stowell St. to 

Kingman St.) 

0 1,216 

Segment 4 - Federal St. (Kingman St. to Lower Newton St.) 0 0 

Segment 5 - Lower Newton St. (Federal St. to North Main St.) 0 0 

Total 0 1,216 

  

 

4.4.3 Giroux Furniture Company 
Building  

  
The original Proposed Action required land acquisition from the Giroux Furniture 

Company Building Parcel, however, the Revised Proposed Action does not require 

any acquisitions or impacts. The impacts to the property are summarized by segment 

in Table 4.4-3 and Table 4.4-3A and shown on Figures 4.4-6 and 4.4-7. 

 

 

Table 4.4-3  Impacts to the Giroux Furniture Company Building Parcel 

(ORIGINAL PROPOSED ACTION)  

 ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Requires 

Demolition 

of Giroux 

Bldg 

Proposed Action 636 6,597 No 

 

Table 4.4-3A  Impacts to the Giroux Furniture Company Building Parcel 

(REVISED PROPOSED ACTION) 

 ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Requires 

Demolition 

of Giroux 

Bldg 

Revised Proposed Action 0 0 No 
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4.4.4  Willard Manufacturing Company 
Building Parcel   

  
The original Proposed Action did not require land acquisition, however, the Revised 

Proposed Action requires property acquisition for the construction of a smooth 

transition from Allen Street to Catherine Street and the construction of the 

Allen/Catherine/ Stebbins/Market Street intersection.   The acquisition requires some 

green space from the northwest corner of the property. While this land is associated 

with the building, it does not include any character defining features whose lose 

would damage the historic integrity of the building. The acquisition will not affect the 

building, and this results in a No Adverse Effect to the building parcel. The impacts to 

the property are summarized by segment in Table 4.4-4 and Table 4.4-4A and 

shown on Figure 4.4-5. 

 

Table 4.4-4  Impacts to the Willard Manufacturing Company Building Parcel 

(ORIGINAL PROPOSED ACTION)  

 ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Requires 

Demolition 

of Willard 

Bldg 

Proposed Action 0 0 No 

 

Table 4.4-4A  Impacts to the Willard Manufacturing Company Building Parcel 

(REVISED PROPOSED ACTION) 

 ROW 

Impacts 

(sq ft) 

Slope 

Impacts 

(sq ft) 

Requires 

Demolition 

of Willard 

Bldg 

Revised Proposed Action 2,911 1,422 No 

 

 

4.4.5 Federal/Lake/Catherine Streets 
Intersection Historic District 

 

This Historic District is not yet listed in the National Register, but was determined 

eligible by the VTrans Historic Preservation Officer during Section 106 consultations 

for this Project. The entire District, which consists of four properties on the corners of 

the intersection of Federal, Lake and Catherine Streets, lies within either the CVR 

Headquarters Historic District or the St. Albans Historic District, use of which is 

discussed in the preceding sections. Use of land from this eligible Historic District is 

shown in Figure 4.4-4.    
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4.4.6 163 Federal Street 
The Proposed Action would not result in any permanent incorporation of land from 

the National Register eligible property at 163 Federal Street and therefore no use of a 

Section 4(f) resource. This is identical to the findings for the original Proposed Action.  

 

4.4.7 174 Federal Street 
The Proposed Action would make no changes to this National Register eligible 

property and therefore there would be no use of a Section 4(f) resource. This is 

identical to the findings for the original Proposed Action.  

4.5 Section 4(f) De Minimis 

Determination  
 

The Revised Proposed Action results in a change to ROW impacts, the overall 

Determination of Effect (DOE) remains No Adverse Effects, and the Section 4(f) De 

Minimis Determination still applies, identical to that of the original Proposed Action.  

4.6 Measures to Minimize Harm   
 

Based on coordination with the VTrans Historic Preservation Officer and the 

VTrans Archeology Officer, it has been determined that the Project will have 

no adverse effect on above-ground historic properties and no adverse effect 

on archeological resources that meet the Section 4(f) provisions of 

preservation in place. The finding is that there is only a de minimis effect on 

historic properties. The Determination of Effect and the conditions outlined in 

the Original Proposed Action (Appendix J of the EA) still apply for the Revised 

Proposed Action.  

4.7 Coordination 
Coordination and consultations among federal, state, and local agencies with 

jurisdiction over historic properties has occurred both prior to and during the 

preparation of the EA. No additional coordination has occurred since the 

issuance of the FONSI and Section 4(f) De Minimis determination. 
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4.8 Conclusion   
 

The Proposed Action involves de minimis impacts to three of the seven 

Section 4(f) resources determined to be present within the Study area:  

 

 Central Vermont Railroad Headquarters Historic District – Listed 

 Federal/Lake/Catherine Streets Intersection Historic District – Determined 

Eligible 

 Willard Manufacturing Company Building Parcel – Listed  

 

No public parks, recreation areas, wildlife or waterfowl refuges are present 

within the Project corridor. No archeological sites that are eligible for 

protection under Section 4(f) are present within the Project corridor. 

  

Impacts to Section 4(f) resources are restricted to ROW impacts and impacts 

caused by regrading within the Project slope limits where such regrading 

extends beyond the ROW. Measures to minimize harm include the conditions 

imposed by the VTrans Historic Preservation Officer as well as Project 

mitigation and commitments as described in the EA, which include measures 

to minimize construction related impacts. 
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5 
Agency Coordination / Participation  

5.1 Summary 
 

There has been no new Agency coordination since the issuance of the FONSI.  
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Proposed Action
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Metric Roundabout 1A: Two-Way Stop 1B: Two-Way Stop 2: All-Way Stop 3: Traffic Signal 4: Mini-Roundabout

Geometric
Configuration

Level of Service
2030 PM Peak

LOS A/B LOS F
(Minor approaches)

LOS F
(Minor approaches)

LOS D/E
LOS C w/ LT lanes

LOS D no LT lanes
LOS B

Notes
Advantage
Disadvantage

 Best overall traffic 
operations

Queues may extend into 
roundabout during train 
crossing

 Difficult to accommodate 
fifth intersection approach

 Increased ROW & railroad 
impacts

 Need to widen road across 
4 railroad tracks

 95th percentile queue on 
EB approach extends through 
RR crossing 

 Queues block access to 
Mylan, gas station, Houghton 
St

 Northbound left turn lane 
requires relocation of daycare 
parking

 Queues do not block RR 
crossing or Mylan driveway

 Orientation of stop signs 
counter to goal of promoting 
north/south movement in 
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 ROW impacts from left turn 
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approaches

 Northbound left turn lane 
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 95th percentile queue on 
EB approach extends through 
RR crossing 

 Queues block access to 
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 Northbound left turn lane 
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 Signal can better 
accommodate regular pulses 
of traffic

 EB approach STOP bar 
~200' away from signal.

 Access issues from Mylan 
Drive to EB stop bar.

 Projected volumes do not 
meet peak hour signal 
warrant.

 Annual operating costs

 Second best traffic 
operations

 Smaller footprint than full 
roundabout

 Footprint moved west 
(compared to full 
roundabout) to minimize RR 
impacts.

Construction Cost
Over single lane base intersection 
improvements

Not estimated due to 
extent of ROW impacts

$140,000
(left turn lanes)

$130,000
(left turn lanes)

$140,000
(left turn lanes)

$125,000 (signal only)
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Figure 2.3-1
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Intersection Alternatives

New Action Alternatives
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Figure #3.3-1 - Wetlands Map
Federal Street Multimodal Connector
City of St. Albans, Vermont
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Table 3.2-1 

Signalized Intersection Capacity Analysis Summary 

2010 Build 2030 Build 

v/c* Delay** LOS*** v/c Delay LOS 

Lower Welden St at Lemnah Dr 

/ Allen St  (w/o left-turn lanes) 

AM Peak 0.54 32 C 0.69 41 D 

PM Peak 0.75 39 D 0.83 51 D 

Lower Welden St at Lemnah Dr 

/ Allen St  (with left-turn lanes) 

AM Peak 0.38 29 C 0.47 30 C 

PM Peak 0.47 31 C 0.53 30 C 

Lake St at Federal St & 

Catherine St 

AM Peak 0.66 45 D 0.68 59 E 

PM Peak 0.74 39 D 0.91 61 E 

Lower Newton St at Federal St AM Peak 0.32 30 C 0.34 30 C 

PM Peak 0.46 25 C 0.53 28 C 

US Route 7 at Upper Newton 

St / Lower Newton St 

AM Peak 0.40 21 C 0.47 22 C 

PM Peak 0.86 63 E 0.98 79 E 

US Route 7 at Lake St AM Peak 0.35 26 C 0.41 32 C 

PM Peak 0.47 27 C 0.56 33 C 

US Route 7 at Fairfield St AM Peak 0.28 26 C 0.33 27 C 

PM Peak 0.34 23 C 0.44 25 C 

* Volume to capacity ratio.

  ** Average delay per vehicle in seconds. 

  *** Intersection level of service. 

  Lower Welden St at Lemnah Dr / Allen St - Evaluated with single multiuse lanes on all approaches. 

  Lower Welden St at Lemnah Dr / Allen St - Evaluated with auxiliary lanes (NB SB & EB left-turn lanes). 

    Note – A detailed signal warrant evaluation at the intersection of Lower Welden St at Lemnah Dr / Allen St has NOT 

been conducted. Traffic signal installation should only be pursued if signal warrants are met. 
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Table 3.2-2 

Unsignalized Capacity Analyses Summary 

2010 Build Alternative 

Weekday Morning Weekday Evening 

Location / Movement Demand* Delay** LOS*** Demand Delay LOS 

Nason St Connector / Lemnah Dr at Nason St 

  NB left turn from Nason St Connector 45 8 A 70 9 A 

  SB left turn from Lemnah Dr 5 8 A 5 8 A 

  WB movements from Nason St 55 19 C 40 22 C 

  EB movements from Nason St 170 33 D 150 33 D 

Lemnah Dr / Allen St at Lower Welden St (4-Way) 

  NB movements from Lemnah Dr 330 22 C 345 23 C 

  SB movements from Allen St 385 18 C 480 29 D 

  WB movements from L Welden St 125 13 B 150 16 C 

  EB movements from L Welden St 180 12 B 275 15 B 

Lemnah Dr / Allen St at Lower Welden St (2-Way) 

  NB left turns from Lemnah Dr  50 8 A 40 8 A 

  SB left turns from Allen St  60 8 A 100 8 A 

  WB movements from Lower Welden St (STOP) 125 22 C 150 33 D 

  EB left turns from L Welden St (STOP) 45 57 F 115 310 F 

  EB shared through/right from L Welden St (STOP) 135 16 C 160 27 D 

Lemnah Dr / Allen St at Lower Welden St (2-Way) 

  NB left turns from Lemnah Dr (STOP) 50 28 D 40 344 F 

  NB through/right from Lemnah Dr (STOP) 280 28 D 305 67 F 

  SB left turns from Allen St (STOP) 60 35 E 100 574 F 

  SB through/right from Lemnah Dr (STOP) 390 20 C 380 89 F 

  WB movements from Lower Welden St 125 1 A 150 1 A 

  EB movements from Lower Welden St 180 1 A 275 4 A 

Allen St/Catherine St at Stebbins St/Market St 

  NB movements from Allen St 380 1 A 495 2 A 

  SB movements from Catherine St 250 1 A 350 1 A 

  WB movements from Stebbins St 45 16 C 70 22 C 

  EB movements from Market St 115 13 B 125 15 C 

* Demand expressed in vehicles per hour.

   ** Delay expressed in seconds per vehicle. 

   *** Level of service. 
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Table 3.2-2 - Continued 

Unsignalized Capacity Analyses Summary 

2030 Build Alternative 

Weekday Morning Weekday Evening 

Location / Movement Demand Delay LOS Demand Delay LOS 

Nason St Connector / Lemnah Dr at Nason St 

  NB left turn from Nason St Connector 45 9 A 45 9 A 

  SB left turn from Lemnah Dr 5 8 A 5 8 A 

  WB movements from Nason St 75 38 E 50 25 D 

  EB movements from Nason St 200 46 E 170 55 F 

Lemnah Dr / Allen St at Lower Welden St (4-Way) 

  NB movements from Lemnah Dr 375 32 D 415 39 E 

  SB movements from Allen St 395 22 C 470 48 E 

  WB movements from Lower Welden St 160 16 C 230 26 D 

  EB movements from Lower Welden St 220 16 C 320 25 D 

Lemnah Dr / Allen St at Lower Welden St (2-Way) 

  NB left turns from Lemnah Dr  75 8 A 80 8 A 

  SB left turns from Allen St  75 8 A 100 8 A 

  WB movements from Lower Welden St (STOP) 160 42 E 230 175 F 

  EB left turns from L Welden St (STOP) 35 93 F 85 694 F 

  EB shared through/right from L Welden St (STOP) 185 26 D 235 61 F 

Lemnah Dr / Allen St at Lower Welden St (2-Way) 

  NB left turns from Lemnah Dr (STOP) 75 41 E 80 # F 

  NB through/right from Lemnah Dr (STOP) 300 31 D 335 107 F 

  SB left turns from Allen St (STOP) 75 52 F 100 # F 

  SB through/right from Lemnah Dr (STOP) 230 23 C 370 142 F 

  WB movements from Lower Welden St 160 1 A 230 1 A 

  EB movements from Lower Welden St 220 2 A 320 3 A 

Allen St/Catherine St at Stebbins St/Market St 

  NB movements from Allen St 350 2 A 530 2 A 

  SB movements from Catherine St 260 1 A 355 1 A 

  WB movements from Stebbins St 70 16 C 95 30 C 

  EB movements from Market St 130 13 B 150 18 C 

* Demand expressed in vehicles per hour.

   ** Delay expressed in seconds per vehicle. # Delay from synchro analysis too long to calculate. 

 *** Level of service. 
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Table 3.2-3 

Roundabout Capacity Analysis Summary - Lower Welden St at Lemnah Dr / Allen St 

2010 Build Alternative 

Peak Synchro 8 ^ NCHRP ~ 

Approach Period Delay* Queue** LOS*** Delay Queue LOS 

  NB movements from Lemnah Dr AM 11 3 B 7 3 A 

  SB movements from Allen St 9 2 A 6 2 A 

  WB movements from Lower Welden St 8 1 A 7 1 A 

  EB movements from Lower Welden St 6 0 A 5 0 A 

  Overall 7 A 

  NB movements from Lemnah Dr PM 11 3 B 8 3 A 

  SB movements from Allen St 11 3 B 7 3 A 

  WB movements from Lower Welden St 9 1 A 7 1 A 

  EB movements from Lower Welden St 9 1 A 7 1 A 

  Overall 8 A 

2030 Build Alternative 

Peak Synchro 8 ^ NCHRP ~ 

Approach Period Delay Queue LOS Delay Queue LOS 

  NB movements from Lemnah Dr AM 13 4 B 9 4 A 

  SB movements from Allen St 10 3 A 7 2 A 

  WB movements from Lower Welden St 9 1 A 7 1 A 

  EB movements from Lower Welden St 7 0 A 5 0 A 

  Overall 8 A 

  NB movements from Lemnah Dr PM 13 4 B 10 4 A 

  SB movements from Allen St 12 4 B 9 4 A 

  WB movements from Lower Welden St 12 2 B 9 2 A 

  EB movements from Lower Welden St 9 1 A 7 1 A 

  Overall 9 A 

 ^ Output from Synchro 8 with HCM 2010 methodology. 

  ~ NCHRP methodology - spreadsheet. 

* Delay expressed in seconds per vehicle.

   ** 95th percentile queue expressed in vehicles. 

   *** Level of service. 
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2 Bedford Farms Drive 

Suite 200 

Bedford, NH 03110-6532 

P 603.391.3900 
 

To: Mr. Dominic Cloud, City Manager 

City of Saint Albans 

Date: 

 

July 7, 2015 

 

 100 North Main Street 

Saint Albans, VT 05478 

Project #: 57414.00  

 

From: Nick Sanders, PE 

Senior Traffic Engineer 

Re: Traffic Report Update 

Federal Street Multimodal Connector Environmental Assessment 

VHB prepared the Federal Street Multimodal Connector Environmental Assessment (EA) dated May 2012 for the City 

of Saint Albans. Since the completion of the EA, the City has reconsidered some of the proposed intersection 

improvements and seeks to find alternative solutions that lessen the impacts on the surrounding environment. In 

addition, there have been several new developments in the study area that have altered the traffic volume demands, 

requiring reassessment of the previously prepared EA traffic analyses. Specifically, these developments include: 

 The new State office building, hotel, and parking garage development on Lake and Federal Street as 

documented in VHB’s August 2013 memorandum, which is provided in the Appendix. 

 The closure of Houghton Street and the reoccupation of the State office building on Houghton Street by 

Mylan Technologies as documented in the Cross Consulting Engineers, PC August 2013 letter, which is 

provided in the Appendix. 

The purpose of this memorandum is to document the findings of the updated traffic analyses and to evaluate 

alternative design scenarios for the intersections of: 

 Nason Street Connector / Lemnah Drive at Nason Street 

 Lemnah Drive/Allen Street at Lower Welden Street 

 Allen Street/Catherine Street at Stebbins Street/Market Street 

 Catherine Street/Federal Street/ Market Street at Lake Street 

Traffic Network Development 

The traffic volumes increases and diversions associated with the proposed State office building development project 

and the Houghton Street closure project were distributed throughout the study area based on existing flow patterns. 

The traffic volume networks for this assessment include all intersections shown in the EA’s Proposed Action, as well as 

the additional intersections included in the Houghton Street closure project (Lake Street at: Houghton Street and 

South Elm Street and Lower Welden Street at: Houghton Street and South Elm Street). It should be noted that the 

Houghton Street closure project did not include an evaluation of the weekday morning peak hour condition. 

Therefore the weekday morning peak hour adjustments associated with the Houghton Street closure were estimated 

based on a comparison between the weekday morning and weekday evening peak hour volumes. Figures 1 through 4 

show the net difference in traffic volumes at each intersection from the original EA Proposed action to the updated 

scenario.  

The 2010 and 2030 Updated Proposed Action weekday morning and weekday evening peak hour traffic volume 

networks were developed by adding the net difference in traffic volumes (associated with the proposed State office 

building development project and the Houghton Street closure project) to the originally developed Proposed Action 
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traffic volume networks. Figures 5 through 8 show the 2010 and 2030 Updated Proposed Action weekday morning 

and weekday evening peak hour traffic volume networks.  

Due to the diversions associated with the Houghton Street closure, the most substantial traffic volume increases 

generally occurred along Lemnah Drive, Allen Street, and Catherine Street. During the 2010 weekday evening peak 

hour, volumes at the Lemnah Drive/Lower Welden Street intersection are projected to increase by 175 vehicles and 

volumes at the Catherine Street/Market Street/Stebbins Street intersection are projected to increase by 340 vehicles 

under this scenario. The most substantial decreases in volume generally occurred along Lake Street north of Houghton 

Street with a reduction of 270 vehicles anticipated during the 2010 weekday evening peak hour. Volume adjustments 

along other study area streets, particularly along Main Street, are substantially smaller in nature.  

Traffic Operational Analyses 

To assess the quality of traffic flow, capacity analyses were conducted to determine how well the study area 

intersections will serve the forecasted traffic demands placed upon them. The traffic performance measures and the 

evaluation criteria used in the operational analyses are based on the methodology presented in the 2000 Highway 

Capacity Manual.1 Proposed roundabouts were evaluated using two analysis tools: Synchro version 8 and the National 

Cooperative Highway Research Program (NCHRP) 572 Roundabout Analysis worksheet. 

A primary result of capacity analysis is the assignment of level of service (LOS), which is a qualitative measure 

describing operational conditions at a given facility under specific traffic volume demands. Six levels of service are 

defined ranging in letter designation from LOS A to LOS F, with LOS A representing the best operating condition and 

LOS F representing the worst. LOS C describes a stable flow condition and is considered desirable for design hour 

traffic flow. LOS D is generally considered acceptable where the cost and impacts of making improvements to provide 

LOS C are deemed unjustifiable. LOS E reflects a condition of longer delay, but can be considered acceptable in a 

congested area, particularly in cases where traffic control devices and other measures are taken to improve safety or 

physical/geometric improvements are not considered to avoid environmental, historical, or property impacts.  

The operational analysis for this updated evaluation was limited to study area intersections that experience traffic 

volume increases of approximately 75 peak hour trips2 or more compared to the previous analysis presented in the EA 

(as shown in Figures 1 through 4) and/or where geometric or traffic control modifications (from those assumed in the 

EA) are being considered. The following study area intersections were evaluated with alternative design scenarios: 

 Nason Street Connector and Lemnah Drive at Nason Street 

o EA Design Assumption – Stop control on Nason Street approaches with left-turn lanes provided on all 

approaches except Nason Street westbound 

o Modified Design Assumption - Two-way stop with single lane approaches on both Nason Street 

approaches 

                                                      

1  2000 Highway Capacity Manual, Special Report 209, Transportation Research Board, Washington, D.C. 
2  The VTrans Traffic Impact Study Guideline identify 75 additional peak hour trips at an intersection as the threshold for determining the 

geographic scope of the evaluation. 
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 Lemnah Drive and Allen Street at Lower Welden  

o EA Design Assumption – Single lane roundabout with right-turn slip lane on Lower Welden Street 

eastbound approach (reanalyzed for updated traffic volumes) 

o Modified Design Assumption -  

 Signal with and without left-turn lanes on the Lemnah Drive northbound, Allen Street 

southbound, and Lower Welden Street eastbound approaches 

 Four-way stop control intersection with left-turn lanes on Lemnah Drive northbound, Allen 

Street southbound, and Lower Welden Street eastbound 

 Two-way stop control on Lower Welden Street with left-turn lanes on Lemnah Drive 

northbound, Allen Street southbound, and Lower Welden Street eastbound 

 Allen Street and Catherine Street at Stebbins Street and Market Street  

o EA Design Assumption – One-way circulation northbound on Allen Street/Catherine Street with single 

lane approaches under stop control on Stebbins Street (two way traffic flow) and Market Street (one 

way traffic flow southbound) 

o Modified Design Assumption – Two way traffic flow and single multiuse lanes on all approaches with 

stop control on Stebbins Street and Market Street 

 Catherine Street, Federal Street, and Market Street at Lake Street 

o EA Design Assumption – Signal control with single lane approaches on both Lake Street approaches; 

separate left, through, and right-turn lanes on Federal Street southbound approach; left and 

through/right-turn lanes on Catherine Street northbound approach (one-way); and one-way traffic 

flow southbound on Market Street  

o Modified Design Assumption – Signal control with single lane approaches on Catherine Street 

northbound, Market Street northbound, and Lake Street westbound; left/through and right-turn lanes 

on Federal Street southbound approach; left-turn and through/right-turn lanes; an exclusive 

pedestrian phase and signal phasing to accommodate the railroad crossing 

The results of the updated 2010 and 2030 signalized, unsignalized, and roundabout operational analyses are 

summarized in Tables 1, 2, and 3 respectively. A comparison between the results of this updated analysis and the 

original EA Proposed Action revealed similar operations at most intersections. Specifically, most intersections are 

expected to operate at the same LOS. Copies of the updated operational analyses are provided in the Appendix.  

The proposed signalized intersection of Catherine Street, Federal Street, and Market Street at Lake Street is expected 

to operate at LOS D in 2010, but drop to LOS E by the 2030 forecast year. Although the overall intersection is expected 

to operate below capacity through the 2030 forecast year, long queues are expected by the forecast year along 

Catherine Street northbound (300 to 625 feet for the 50th and 95th percentile queues respectively) and Lake Street 

westbound (375 to 775 feet for the 50th and 95th percentile queues respectively) during the critical weekday evening 

peak hour. These queues are a result of the single lane approaches, which are necessary to avoid property impacts, the 

exclusive pedestrian phase, and the modified signal timings necessary to accommodate preemption with the railroad. 
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The Catherine Street northbound and Lake Street westbound 95th percentile queues are approximately 250 feet longer 

in comparison to the results from the EA Design. 

The signalized intersections of Lower Newton Street at Federal Street, US Route 7 at Lake Street and US Route 7 at 

Fairfield Street are all expected to operate at LOS C through the 2030 forecast year.  The operations are consistent 

with the findings of the original EA because there are no design modifications and the changes in peak hour traffic 

volumes was relatively small at these three intersections.  

The signalized intersection of US Route 7 at Upper Newton Street and Lower Newton Street is expected to operate at 

LOS C during the weekday morning peak hour and just below capacity (v/c ratio of 0.98) at LOS E during the weekday 

evening peak hour in the 2030 forecast year. As discussed in the original EA traffic evaluation, these operations are 

partially attributed to incorporating safety measures and exclusive pedestrian phases into the intersection’s operation. 

The intersection of Lower Welden Street at Lemnah Drive and Allen Street was evaluated as a roundabout, a signal, 

and a stop control intersection (both two-way and four-way). The Proposed Action from the original EA provided a 

single lane roundabout with a right-turn lane on the eastbound Lower Welden Street approach. The updated 

evaluation with the modified traffic volumes revealed that all approaches at a roundabout are expected to operate at 

LOS B or better based on the Synchro analysis and LOS A based on the NCHRP methodology through the 2030 

forecast year during both the weekday morning and weekday evening peak hours. It is should be noted that the 

critical eastbound approach on Lower Welden Street, which crosses the railroad tracks, is projected to have a 95th 

percentile queue of approximately 25 feet or one vehicle (staying clear of the railroad crossing).  

Alternatively, a four-way stop controlled intersection with left turn lanes on the Lemnah Drive northbound, Allen Street 

southbound, and Lower Welden Street eastbound approaches is expected to provide LOS D on the northbound 

movement from Lemnah Drive and LOS C on the other approaches through the 2030 forecast year during the 

weekday morning peak hour. During the weekday evening peak hour, the northbound approach from Lemnah Drive 

and the southbound approach from Allen Street are expected to operate at LOS E while the eastbound and 

westbound Lower Welden Street approaches are expected to operate at LOS D through the 2030 forecast year. 

However, the 95th percentile queues on the critical eastbound approach are expected to extend beyond the railroad 

crossing on Lower Welden Street. A review of peak hour volumes with consideration of the 12-hour temporal 

distribution experienced at the Lake Street, Catherine Street and Federal Street intersection indicates that the 

intersection of Lower Welden Street at Lemnah Drive and Allen Street likely meets the minimum volumes identified for 

multi-way stop sign installation in the Manual on Uniform Traffic Control Devices3 (MUTCD). A more detailed multi-

way stop warrant evaluation with detailed crash data and daily counts at the intersection of Lower Welden Street at 

Lemnah Drive and Allen Street should be conducted if four-way stop control is perused.  

Two-way stop control was evaluated at the intersection of Lower Welden Street at Lemnah Drive and Allen Street 

under two conditions: one, with the stop control on the eastbound and westbound approaches on Lower Welden 

Street and two, with the stop control on the northbound and southbound approaches of Lemnah Drive and Allen 

Street. Stop control on the eastbound and westbound Lower Weldon Street approaches is expected to provide LOS F 

operations on these minor street approaches with long delays and queues. Specifically, during the 2030 future year 

weekday evening peak hour the westbound approach from Lower Welden Street is expected to operate at LOS F with 

                                                      

3
 Manual on Uniform Traffic Control Devises (MUTCD) 2009 Edition. 
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a delay of 175 seconds and a 95th percentile queue of 325 feet and the eastbound left-turn is expected to operate at 

LOS F with a delay of over 500 seconds and a 95th percentile queue of 700 feet. This eastbound queue extends well 

beyond the railroad crossing on Lower Welden Street. Conversely, with stop control on the northbound and 

southbound approaches it is the Lemnah Drive and Allen Street minor street approaches that are expected to provide 

LOS F with long delays and queues. In 2010 delays are expected to exceed 300 seconds on the stop controlled 

approaches of Lemnah Drive and Allen Street, the 95th percentile queues on the northbound Lemnah Drive approach 

are expected to be 125 feet for the left-turn lane and 250 feet for the shared through/right lane and the 95th 

percentile queue on the southbound Allen Street approach are expected to be 275 feet for the left-turn lane and 350 

feet for the shared through/right lane during the weekday evening peak hour. The delays and queues on the minor 

street approaches of Lemnah Drive and Allen Street will be even longer by the forecast year of 2030. 

Finally, a signal was evaluated with and without left-turn lanes on the same three approaches (Lemnah Drive 

northbound, Allen Street southbound, and Lower Welden Street eastbound). Although the operational analysis 

indicates that a signal would operate at acceptable levels of service (LOS D without left-turn lanes and LOS C with left-

turn lanes), an inspection of the peak hour volumes indicates that the Warrant 3 (Peak Hour) from the MUTCD is not 

satisfied. Installing a traffic signal at intersection of Lower Welden Street at Lemnah Drive and Allen Street should not 

be pursued without first determining if a signal is warranted by conducting a detailed signal warrant evaluation. 

The minor street approaches of Nason Street at the proposed unsignalized intersection with Nason Street Connector 

and Lemnah Drive are expected to operate at LOS C and LOS D in 2010. By the 2030 forecast year, the minor street 

operations on Nason Street are expected to drop to LOS E during the weekday morning peak hour and LOS D 

(westbound) and F (eastbound) during the weekday evening peak hour. This critical eastbound approach is expected 

to experience delays of 55 seconds or less and a 95th percentile queue of 175 feet in the 2030 forecast year peak hour 

conditions. The minor street approaches of Stebbins Street (westbound) and Market Street (eastbound) at the 

unsignalized intersection of Allen Street and Catherine Street are expected to operate at LOS C or better through the 

forecast year of 2030. 
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Table 1 

Signalized Intersection Capacity Analysis Summary           
         

  2010 Build  2030 Build 

  v/c* Delay** LOS***  v/c Delay LOS 

Lower Welden St at Lemnah Dr 

/ Allen St  (w/o left-turn lanes) 

AM Peak 0.54 32 C  0.69 41 D 

PM Peak 0.75 39 D  0.83 51 D 

         

Lower Welden St at Lemnah Dr 

/ Allen St  (with left-turn lanes) 

AM Peak 0.38 29 C  0.47 30 C 

PM Peak 0.47 31 C  0.53 30 C 

         

Lake St at Federal St & 

Catherine St 

AM Peak 0.66 45 D  0.68 59 E 

PM Peak 0.74 39 D  0.91 61 E 

         

Lower Newton St at Federal St AM Peak 0.32 30 C  0.34 30 C 

PM Peak 0.46 25 C  0.53 28 C 

         

US Route 7 at Upper Newton 

St / Lower Newton St 

AM Peak 0.40 21 C  0.47 22 C 

PM Peak 0.86 63 E  0.98 79 E 

         

US Route 7 at Lake St AM Peak 0.35 26 C  0.41 32 C 

PM Peak 0.47 27 C  0.56 33 C 

         

US Route 7 at Fairfield St AM Peak 0.28 26 C  0.33 27 C 

PM Peak 0.34 23 C  0.44 25 C 
         

  * Volume to capacity ratio.         

  ** Average delay per vehicle in seconds.        

  *** Intersection level of service.        

  Lower Welden St at Lemnah Dr / Allen St - Evaluated with single multiuse lanes on all approaches. 

  Lower Welden St at Lemnah Dr / Allen St - Evaluated with auxiliary lanes (NB SB & EB left-turn lanes). 

    Note – A detailed signal warrant evaluation at the intersection of Lower Welden St at Lemnah Dr / Allen St has NOT 

been conducted. Traffic signal installation should only be pursued if signal warrants are met. 
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Table 2 

Unsignalized Capacity Analyses Summary               
        

 2010 Build Alternative 

 Weekday Morning   Weekday Evening 

Location / Movement Demand* Delay** LOS***  Demand Delay LOS 

Nason St Connector / Lemnah Dr at Nason St        

  NB left turn from Nason St Connector 45 8 A  70 9 A 

  SB left turn from Lemnah Dr 5 8 A  5 8 A 

  WB movements from Nason St 55 19 C  40 22 C 

  EB movements from Nason St 170 33 D  150 33 D 
        

Lemnah Dr / Allen St at Lower Welden St (4-Way)        

  NB movements from Lemnah Dr 330 22 C  345 23 C 

  SB movements from Allen St 385 18 C  480 29 D 

  WB movements from L Welden St 125 13 B  150 16 C 

  EB movements from L Welden St 180 12 B  275 15 B 
        

Lemnah Dr / Allen St at Lower Welden St (2-Way)        

  NB left turns from Lemnah Dr  50 8 A  40 8 A 

  SB left turns from Allen St  60 8 A  100 8 A 

  WB movements from Lower Welden St (STOP) 125 22 C  150 33 D 

  EB left turns from L Welden St (STOP) 45 57 F  115 310 F 

  EB shared through/right from L Welden St (STOP) 135 16 C  160 27 D 
        

Lemnah Dr / Allen St at Lower Welden St (2-Way)        

  NB left turns from Lemnah Dr (STOP) 50 28 D  40 344 F 

  NB through/right from Lemnah Dr (STOP) 280 28 D  305 67 F 

  SB left turns from Allen St (STOP) 60 35 E  100 574 F 

  SB through/right from Lemnah Dr (STOP) 390 20 C  380 89 F 

  WB movements from Lower Welden St 125 1 A  150 1 A 

  EB movements from Lower Welden St 180 1 A  275 4 A 
        

Allen St/Catherine St at Stebbins St/Market St        

  NB movements from Allen St 380 1 A  495 2 A 

  SB movements from Catherine St 250 1 A  350 1 A 

  WB movements from Stebbins St 45 16 C  70 22 C 

  EB movements from Market St 115 13 B  125 15 C 
                

   * Demand expressed in vehicles per hour.        

   ** Delay expressed in seconds per vehicle.        

   *** Level of service.        
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Table 2 - Continued 

Unsignalized Capacity Analyses Summary               
        

 2030 Build Alternative 

 Weekday Morning   Weekday Evening 

Location / Movement Demand Delay LOS  Demand Delay LOS 

Nason St Connector / Lemnah Dr at Nason St        

  NB left turn from Nason St Connector 45 9 A  45 9 A 

  SB left turn from Lemnah Dr 5 8 A  5 8 A 

  WB movements from Nason St 75 38 E  50 25 D 

  EB movements from Nason St 200 46 E  170 55 F 
        

Lemnah Dr / Allen St at Lower Welden St (4-Way)        

  NB movements from Lemnah Dr 375 32 D  415 39 E 

  SB movements from Allen St 395 22 C  470 48 E 

  WB movements from Lower Welden St 160 16 C  230 26 D 

  EB movements from Lower Welden St 220 16 C  320 25 D 
        

Lemnah Dr / Allen St at Lower Welden St (2-Way)        

  NB left turns from Lemnah Dr  75 8 A  80 8 A 

  SB left turns from Allen St  75 8 A  100 8 A 

  WB movements from Lower Welden St (STOP) 160 42 E  230 175 F 

  EB left turns from L Welden St (STOP) 35 93 F  85 694 F 

  EB shared through/right from L Welden St (STOP) 185 26 D  235 61 F 
        

Lemnah Dr / Allen St at Lower Welden St (2-Way)        

  NB left turns from Lemnah Dr (STOP) 75 41 E  80 # F 

  NB through/right from Lemnah Dr (STOP) 300 31 D  335 107 F 

  SB left turns from Allen St (STOP) 75 52 F  100 # F 

  SB through/right from Lemnah Dr (STOP) 230 23 C  370 142 F 

  WB movements from Lower Welden St 160 1 A  230 1 A 

  EB movements from Lower Welden St 220 2 A  320 3 A 
        

Allen St/Catherine St at Stebbins St/Market St        

  NB movements from Allen St 350 2 A  530 2 A 

  SB movements from Catherine St 260 1 A  355 1 A 

  WB movements from Stebbins St 70 16 C  95 30 C 

  EB movements from Market St 130 13 B  150 18 C 
                

   * Demand expressed in vehicles per hour.        

   ** Delay expressed in seconds per vehicle. # Delay from synchro analysis too long to calculate. 

   *** Level of service.        
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Table 3 

Roundabout Capacity Analysis Summary - Lower Welden St at Lemnah Dr / Allen St     
         

  2010 Build Alternative 

 Peak Synchro 8 ^  NCHRP ~ 

Approach     Period   Delay* Queue** LOS***  Delay Queue LOS 

  NB movements from Lemnah Dr AM 11 3 B  7 3 A 

  SB movements from Allen St  9 2 A  6 2 A 

  WB movements from Lower Welden St  8 1 A  7 1 A 

  EB movements from Lower Welden St  6 0 A  5 0 A 

  Overall      7  A 

         

  NB movements from Lemnah Dr PM 11 3 B  8 3 A 

  SB movements from Allen St  11 3 B  7 3 A 

  WB movements from Lower Welden St  9 1 A  7 1 A 

  EB movements from Lower Welden St  9 1 A  7 1 A 

  Overall      8  A 

         

  2030 Build Alternative 

 Peak Synchro 8 ^  NCHRP ~ 

Approach     Period   Delay Queue LOS  Delay Queue LOS 

  NB movements from Lemnah Dr AM 13 4 B  9 4 A 

  SB movements from Allen St  10 3 A  7 2 A 

  WB movements from Lower Welden St  9 1 A  7 1 A 

  EB movements from Lower Welden St  7 0 A  5 0 A 

  Overall      8  A 

         

  NB movements from Lemnah Dr PM 13 4 B  10 4 A 

  SB movements from Allen St  12 4 B  9 4 A 

  WB movements from Lower Welden St  12 2 B  9 2 A 

  EB movements from Lower Welden St  9 1 A  7 1 A 

  Overall      9  A 
                  

 ^ Output from Synchro 8 with HCM 2010 methodology.        

  ~ NCHRP methodology - spreadsheet.         

   * Delay expressed in seconds per vehicle.         

   ** 95th percentile queue expressed in vehicles.        

   *** Level of service.         
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Recommendations and Conclusions 

This updated EA traffic evaluation, which accounts for traffic volume changes associated with the proposed State 

office building development project and the Houghton Street closure project as well as design changes at several 

study area intersections revealed comparable traffic operations at most study area intersections as compared to the 

original EA traffic evaluation. Given the updated traffic volumes, the City could further evaluate and consideration of 

the following design modifications: 

 Nason Street Connector / Lemnah Drive at Nason Street:  A four-way unsignalized intersection with left-turn 

lanes on Nason Street Connector (northbound) and Lemnah Drive (southbound) and single lane approaches 

under stop control on Nason Street. This configuration is expected to provide acceptable operations (LOS D 

or better) in 2010. By the 2030 forecast year the Nason Street eastbound approach is anticipate to drop to 

LOS F, but with manageable delays of no greater than 55 seconds and a 95th percentile queue of 175 feet. An 

eastbound bypass shoulder on Nason Street has been included in the design due the railroad crossing on 

approximately 80 west of the intersection. Additionally the City should consider the installation of a “Do Not 

Stop on Tracks” (R8-8) sign on the eastbound Nason Street approach to the railroad tracks. 

 Lemnah Drive/Allen Street at Lower Welden Street:  Although a traffic signal is expected to provide acceptable 

operations (LOS D or better) through the 2030 forecast year, an inspection of the peak hour volumes indicates 

that the Warrant 3 (Peak Hour) from the MUTCD is not met. A more detailed signal warrant evaluation would 

need to be conducted to determine if signalization (which would require modified signal timings necessary to 

accommodate preemption with the railroad) could be pursued at this location.  

A review of peak hour volumes indicates that the intersection of Lower Welden Street at Lemnah Drive and 

Allen Street likely meets the minimum volumes identified in the MUTCD for multi-way stop sign installation. A 

four-way stop controlled intersection with left-turn lanes on the Lemnah Drive northbound, Allen Street 

southbound, and Lower Welden Street eastbound is expected to operate at LOS E and D with manageable 

delays ranging between 25 and 48 seconds during the critical weekday evening peak hour in the 2030 forecast 

year. However, it should be noted that the 2030 forecast year peak hour eastbound 95th percentile queues on 

Lower Welden Street of 175 feet extend beyond the railroad crossing. As such, the City should consider the 

installation of a “Do Not Stop on Tracks” (R8-8) sign on the eastbound Lower Welden Street approach to the 

railroad tracks if a four-way stop control instillation is perused at this location. 

A single lane roundabout with an eastbound right-turn lane on Lower Welden Street, which was the Proposed 

Action from the original EA assessment, provides the best traffic operations (LOS B and LOS A) with short 

approach delays of 13 seconds or less and 95th percentile queues of one vehicle or less through the 2030 

forecast year.  

 Allen Street/Catherine Street at Stebbins Street/Market Street:  A four-way unsignalized intersection with 

single lane approaches and stop control on Stebbins Street and Market Street is expected to provide good 

operations (LOS C or better) through the 2030 forecast year. 

 Catherine Street/Federal Street/ Market Street at Lake Street:  A signal with single lane approaches on 

Catherine Street northbound, Market Street northbound, and Lake Street westbound, an exclusive pedestrian 

phase, and signal phasing to accommodate the railroad crossing is expected to operate at LOS C during the 

weekday morning and LOS E (below capacity with a v/c of 0.91) during the weekday evening peak hour 
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through the 2030 forecast year. Although the overall intersection is expected to operate below capacity 

through the 2030 forecast year, long queues are expected by the forecast year along Catherine Street 

northbound (300 to 625 feet for the 50th and 95th percentile queues respectively) and Lake Street westbound 

(375 to 775 feet for the 50th and 95th percentile queues respectively) during the critical weekday evening peak 

hour. These queues are a result of the single lane approaches, which are necessary to avoid property impacts, 

the exclusive pedestrian phase, and the modified signal timings necessary to accommodate preemption with 

the railroad.  
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 Traffic Circulation and Site Access Assessment – Proposed Parking Garage on 

Lake / Federal Street - VHB August 2013  

 Houghton Street Closure - Cross Consulting Engineers, PC August 2013 

 Signalized Intersection Capacity Analysis 

 Unsignalized Intersection Capacity Analyses 

 Roundabout Capacity Analysis 

 MUTCD Warrant Evaluation 
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Transportation 
 Land Development 

          Environmental 
                             S  e  r  v  i  c  e  s 

 

 

Six Bedford Farms Drive, Suite 607 

Bedford, New Hampshire  03110-6532 

603 644-0888 

FAX 603 644-2385 

 

Memorandum To: Mr. Dominic Cloud, City Manager 
City of St. Albans 
100 North Main Street 
St. Albans, VT 05478 

Date: August 5, 2013 

Project No.: 52400.00 

 From: Nick Sanders, P.E. 
Senior Project Engineer 

Re: Traffic Circulation and  
Site Access Assessment 
Proposed Parking Garage 
Lake/Federal Street, St. Albans, VT 

 

Vanasse Hangen Brustlin, Inc. (VHB) has completed a traffic circulation and site access assessment for 
the proposed parking garage and State office building to be located on the northeast quadrant of the 
intersection of Federal Street and Lake Street in St. Albans, VT.  The proposed development calls for 
constructing a new 370 space parking garage and a State office building that will have approximately 150 
employees.  The scope of work for this evaluation is generally limited to the intersections of Lake Street 
with Federal Street/Catherine Street and Lake Street with North Main Street as well as the site 
driveways along Lake Street and Federal Street.  This memorandum includes the following: 

 

 A description of site access; 

 A trip generation estimate for the proposed use; 

 A description of the traffic volume development; 

 An evaluation of traffic operations within the study area with and without the development 
program; and 

 Conclusions. 

 

SITE ACCESS 

Access and egress to and from the site is proposed via two full access site driveways: one on Lake Street 
170 feet west of North Main Street and the other on Federal Street 360 feet north of Lake Street.  A third 
driveway, just north of 11 Federal Street will be one way inbound (eastbound) and will primarily serve 
11 Federal Street.  Therefore, for the purpose of this assessment all site generated traffic is assumed to 
use the two primary full access driveways.  It should be noted that typical urban characteristics such as 
buildings adjacent to the sidewalks and parked vehicles along the street may limit the sight lines for 
vehicles exiting the site driveways.  However, Lake Street and Federal Street provide clear lines of sight 
approaching the site driveways due to their straight alignment (no vertical or horizontal curves). 

 

TRIP GENERATION 

Trip generation estimates for the proposed development were calculated using rates published by the 
Institute of Transportation Engineers (ITE) Trip Generation1 and parking garage data collected by VHB2.  

                                                           
1 Trip Generation 8th Edition, Institute of Transportation Engineers, Washington D.C., 2008.  
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The ITE General office Building Land Use Code 710 was used to estimate the trips for the proposed State 
office building, which will utilize 170 of the parking spaces in the garage.  The trip generation estimate 
for the remaining 200 parking spaces was based on parking garage data collected by VHB.  These rates 
suggest that the proposed development will generate approximately 130 trips (115 entering and 15 
exiting) during the weekday morning peak hour and 220 trips (80 entering and 140 exiting) during the 
weekday evening peak hour.  Calculations supporting the proposed trip generation estimate for the 
project are provided in the Appendix.  Table 1 summarizes the trip generation estimates for the 
proposed development program. 

 

TABLE 1 
TRIP GENERATION SUMMARY 

   Site Generated Trips (370 Space Parking Garage) 

Period  
 Public  

(200 Spaces) 
State Office Building 

(170 Spaces/150 Emp.) 
Total 
Trips 

Weekday Morning Peak Hour (vph)*    
 Enter  30 85 115 
 Exit   5 10  15 
 Total  35 95 130 
      
Weekday Evening Peak Hour (vph)*    
 Enter   60  20  80 
 Exit   45  95 140 
 Total  105 115 220 

* vph = vehicles per hour. 

 

It is important to note that a 100-space surface parking lot currently exists on the site.  This evaluation 
relied upon traffic volume networks previously established in the Federal Street Multi-Modal Connector 
Road Environmental Assessment (EA), which did not specifically identify trips associated with the 
existing lot.  For analysis purposes, the trip generation cited above was considered to be 100% new traffic 
to roadway network, which presents a conservative approach for evaluation purposes. 

 

TRAFFIC VOLUMES 
The 2010 Existing and Proposed Action weekday morning and weekday evening peak hour traffic 
volumes from the Federal Street Multi-Modal Connector Road Environmental Assessment (EA) were 
used as the basis for this assessment.  Because these volumes were adjusted to represent a Design Hour 
Volume (DHV) condition as part of the Federal Street EA, no further seasonal adjustment was required. 
For informational purposes, the EA Proposed Action for the Lake Street intersection with Catherine 
Street/Federal Street includes the installation of a traffic signal and conversion of Catherine Street 
(northbound) and Market Street (southbound) to one-way legs of the intersection.  The signalized 
improvements also include pedestrian accommodations.   

 

The directional distribution of site-generated traffic was approximated based on a review of the existing 
travel patterns within the study area.  Based on the distribution, the trips expected to be generated by the 
proposed development were added to the 2010 Existing and Proposed Action peak hour traffic volumes 
to establish the 2010 Build volumes under both the Existing and Proposed Action conditions from the 
Federal Street Connector Road EA. 

 

                                                                                                                                                                                   
2 Parking garage data based on a municipal 525 space parking garage in Portsmouth, NH (August 2005). 
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TRAFFIC ANALYSES 

Intersection capacity analyses were performed for the study area intersections.  Levels of service (LOS) 
were calculated based on the criteria published in the 2000 Highway Capacity Manual3.  Level of service 
is the term that defines the conditions that may occur on a given roadway or at an intersection when 
accommodating various traffic volume loads.  Levels of service range from A to F with LOS A 
representing the best operating conditions and LOS F representing the worst.  Copies of the level of 
service calculations have been provided in the Appendix. 
 
It should be noted that capacity analysis was conducted for both the Existing and Proposed Action 
conditions from the Federal Street Connector Road EA.  The signalized intersection of Lake Street at 
North Main Street is expected to operate at LOS C with or without the proposed development under 
both the Existing and the Proposed Action conditions.  Under the Proposed Action the signalized 
intersection of Lake Street at Federal Street/Catherine Street is projected to operate at LOS D during the 
weekday morning peak hour and LOS E during the weekday evening peak hour with or without the 
proposed development program. It should be pointed out that the Proposed Action LOS E operations 
projected for the intersection of Lake Street at Federal Street/Catherine Street is a result of the goals 
associated with the EA to enhance the multi-modal nature of the downtown area and promote 
pedestrian activity.  The lower LOS can be in part attributed toward the use of an exclusive pedestrian 
phase at the intersection to assist in accomplishing the EA goals. Traffic operations will be better than 
reported under conditions where the pedestrian phase is not activated.  
 
The capacity analysis reported small changes in vehicle delays and volume to capacity ratios as a result 
of the traffic volumes associated with the proposed development program.  There will be no noticeable 
change in overall operations to motorists as a result of the proposed development program.  Table 2 
summarizes the level of service results for the signalized intersections with and without the proposed 
development program under both the Existing and the Proposed Action conditions. 

 

TABLE 2 

SIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
2010 - Existing Conditions 

Peak No Build Build 
Location   Period v/c* Delay** LOS*** v/c Delay LOS 
Lake St at  AM 0.51 24 C 0.52 26 C 
North Main St PM 0.79 28 C 0.82 30 C 

2010 - Proposed Action (Federal St EA) 
Peak No Build Build 

Location   Period v/c* Delay** LOS*** v/c Delay LOS 
Lake St at  AM 0.36 21 C 0.39 23 C 
North Main St PM 0.57 29 C 0.60 26 C 

Lake St at  AM 0.61 43 D 0.65 45 D 
Catherine St/Federal St PM 0.80 69 E 0.84 59 E 
* Volume to capacity ratio. 

** Delay expressed in seconds per vehicle. 

*** Level of service. 

 

Table 3 and 4 summarizes the level of service results for the unsignalized study area intersections (Lake 
Street at Catherine Street/Federal Street, Lake Street at the site driveway, and Federal Street at the site 

                                                           
3 Highway Capacity Manual, Federal Highway Administration, Transportation Research Board, 2000. 
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driveway).  The minor street approaches of Catherine Street and Federal Street at the intersection of Lake 
Street operate at LOS D and C respectively during the weekday morning peak hour and at LOS F during 
the weekday evening peak hour under the Existing condition with or without the proposed 
development program.  All movements at both unsignalized site driveways are expected to operate 
acceptably (LOS C or better) under both the Existing and the Proposed Action conditions. 

 

TABLE 3 

UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
2010 Weekday Morning - Existing Conditions 

No Build Build 
Location / Movement    Demand* Delay^ LOS+ Demand Delay LOS 
Lake St at Catherine St/Federal St 
  EB movements from Lake St 335 4 A 365 4 A 
  WB movements from Lake St 250 1 A 255 1 A 
  NB movements from Catherine St 65 29 D 70 32 D 
  SB movements from Federal St 325 20 C 325 22 C 

Lake St at site driveway 
  SB movements from site driveway - - - 15 12 B 
  EB shared left/through from Lake St - - - 235 1 A 

Federal St at site driveway 
  SB shared left/through from Federal St - - - 345 1 A 
  WB movements from site driveway - - - 1 12 B 

2010 Weekday Evening - Existing Conditions 
No Build Build 

Location / Movement    Demand Delay LOS Demand Delay LOS 
Lake St at Catherine St/Federal St 
  EB movements from Lake St 620 6 A 640 6 A 
  WB movements from Lake St 315 1 A 355 1 A 
  NB movements from Catherine St 100 >180 F 105 >180 F 
  SB movements from Federal St 355 >180 F 360 >180 F 

Lake St at site driveway 
  SB movements from site driveway - - - 115 17 C 
  EB shared left/through from Lake St - - - 380 1 A 

Federal St at site driveway 
  SB shared left/through from Federal St - - - 365 1 A 
  WB movements from site driveway - - - 25 13 B 
* Demand in vehicles per hour. 

^ Delay in seconds per vehicle. 

+ Level of service. 
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TABLE 4  

UNSIGNALIZED INTERSECTION CAPACITY ANALYSIS SUMMARY 
2010 - Proposed Action (Federal St EA)  

Build Weekday Morning Build Weekday Evening 
Location / Movement    Demand* Delay^ LOS+ Demand Delay LOS 
Lake St at site driveway 
  SB movements from site driveway 10 12 B 95 16 C 
  EB shared left/through from Lake St 210 1 A 295 1 A 

Federal St at site driveway 
  SB shared left/through from Federal St 370 1 A 445 1 A 
  WB movements from site driveway 5 12 B 45 16 C 
* Demand in vehicles per hour. 

^ Delay in seconds per vehicle. 

+ Level of service. 
 
As noted previously, the operational results should be considered conservative as they do not take credit 
for trips currently being generated by the existing 100-space surface parking lot located on the site.  
 
Queues 
The maximum queues on all approaches at both site driveways are expected to be approximately 50 feet 
or less under the Existing condition and 25 feet or less under the Proposed Action. 
 
Under the Existing condition the maximum southbound queues on Federal Street approaching the 
unsignalized intersection of Lake Street and Catherine Street are calculated to reach 100 feet during the 
weekday morning peak hour and over 700 feet during the weekday evening peak hour with or without 
the proposed development program.  As a result, this weekday evening peak hour queue will extend 
beyond the proposed site driveway on Federal Street (360 north of Lake Street) under the Existing 
condition.  Being an urban environment, this type of condition is not unusual or unexpected for a busy 
corridor under peak hour conditions. With the Proposed Action from the Federal Street Connector Road 
EA in place, the maximum southbound queues on Federal Street approaching the signalized intersection 
of Lake Street and Catherine Street will be much shorter at 125 feet and 225 during the weekday morning 
and weekday evening peak hours respectively and queues will no longer block the Federal Street site 
driveway.  Therefore, under the Existing condition the City may want to be prepared to provide signage 
that restricts exiting movements at the Federal Street site driveway to right-turn only as a temporary 
measure, if the condition becomes problematic once constructed.  
 
Under the Existing condition the mainline approaches on Lake Street at the unsignalized intersection of 
Catherine Street and Federal Street are calculated to have queues of 50 feet or less during the weekday 
morning and weekday evening peak hours.  However, both the average and the maximum westbound 
queues on Lake Street approaching the intersection of Federal Street and Catherine Street are expected to 
block the proposed site driveway on Lake Street during the weekday evening peak hour under the 
Proposed Action condition.  Additionally, the eastbound maximum queue on Lake Street approaching 
the intersection of North Main Street is expected to block the proposed site driveway on Lake Street 
during the weekday evening peak hour condition under both the Existing and Proposed Action 
conditions.  As a result of queues potentially blocking the driveway in both directions, the City should 
be prepared to provide signage that restricts movements at the Lake Street site driveway to right-turns 
only under the Proposed Action if traffic operations become problematic under this condition.   
 
It is our understanding that site constraints would prohibit the construction of channelized right-turn 
driveways that would force right-turn movements.  Traffic volume data is not available for other times 
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periods throughout the day (such as noontime) or on Saturday.  If volumes during other periods are less 
than the weekday evening peak hour, the City could consider only restricting movements during the 
weekday evening peak period (example: 3:00 PM to 6:00 PM), and allowing full movements during the 
less congested time periods. However, as stated above, the implementation of restrictions may not be 
necessary if actual traffic operations in the field are better than estimated in the conservative analysis.   
 
 
CONCLUSIONS 

The proposed development calls for constructing a new 370 space parking garage and a State office 
building that will have approximately 150 employees.  Trip generation estimates indicate that the project 
will generate approximately 130 trips (115 entering and 15 exiting) during the weekday morning peak 
hour and 220 trips (80 entering and 140 exiting) during the weekday evening peak hour; noting that 
these estimates include trips currently being generated by the existing 100-space surface parking lot 
located on the site.  

 

Traffic operations are expected to remain at the same LOS with or without the proposed development 
and motorists will experience no noticeable change in delay as a result of the project.  Specifically, the 
signalized intersection of Lake Street at North Main Street is expected to operate at LOS C with or 
without the proposed development.  Under the Existing condition the southbound minor street 
approach of Federal Street at the unsignalized intersection of Catherine Street and Lake Street will 
operate at LOS F during the weekday evening peak hour with or without the proposed development 
program.  However under the Proposed Action condition the signalized intersection of Lake Street at 
Federal Street/Catherine Street is projected to operate at LOS D under the weekday morning peak hour 
and LOS E under the weekday evening peak hour with or without the proposed development program.  
All movements at both unsignalized site driveways are expected to operate acceptably (LOS C or better). 

 

Access and egress to and from the site is proposed via two full access site driveways: one on Lake Street 
170 feet west of North Main Street and the other on Federal Street 360 feet north of Lake Street.  Lake 
Street and Federal Street provide clear lines of sight approaching the site driveways due to their straight 
alignment.  However the southbound queue on Federal Street approaching the unsignalized intersection 
of Catherine Street and Lake Street will block the site driveway on Federal Street under the Existing 
condition.  Additionally, queues along Lake Street from the adjacent signals at Federal Street and North 
Main Street will block the site driveway on Lake Street under the Proposed Action condition.  Therefore, 
the City may want to consider and plan for limiting exiting movements at the Federal Street driveway to 
right-turn only under the Existing condition as a temporary measure if the left-turns exiting become 
difficult and limiting entering and exiting movements to right-turn only at the Lake Street driveway in 
the future under the Proposed Action condition during specific times of the day or all day. However, the 
implementation of restrictions may not be necessary if actual traffic operations in the field are better than 
estimated in the conservative analysis. 
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Roundabout Capacity Analysis 
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