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4.0 TRAFFIC 
 
4.1 Introduction 
 
This chapter provides a summary of the detailed information in DSEIS Appendix A: Traffic 
Written Reevaluation/Technical Report.  No substantive changes have been made to the traffic 
analyses since the DSEIS.  
   
4.1.1 Traffic Analysis Terminology and Criteria  
 
Traffic Volumes 
 
The general unit of measure used to quantify roadway usage is the average daily traffic (ADT), 
which is defined as the total volume of traffic during a given period of time divided by the 
number of days in that time period. A more specific unit of measure is known as the average 
annual daily traffic volume (AADT), which is determined by dividing the total yearly volume by 
the number of days in the year. Although an actual AADT can only be established at a 
continuous count station, AADTs can be estimated along segments of roadways by applying 
adjustment factors developed from data collected at continuous count stations to specific daily or 
hourly counts. 
 
While the AADTs are an important measure, it is the hourly volume condition that is primarily 
used to evaluate and design roadway facilities. However, because hourly traffic volumes can 
vary substantially over the course of a day and throughout the year, it is necessary to select an 
appropriate design hourly volume condition.  A design based on the (maximum) peak hour 
traffic of the year is not an appropriate design hour volume condition.  Designs based on such 
extreme conditions would be a poor investment of public funds given the size of the facility that 
would be required.  Similarly, the average hourly traffic volume condition would result in an 
inadequate design as it would be exceeded half of the time.  In accordance with industry practice, 
the hourly traffic volume used for the purpose of design should not be exceeded very often or by 
very much, while on the other hand, it should not be so high that the volume of traffic would 
rarely be high enough to make full use of the facility. 
 
As recommended in A Policy on Geometric Design of Highways and Streets1, the hourly traffic 
volume that should generally be used for the design of a highway facility is the 30th highest 
hourly volume of the year. Given the economic considerations involved in the planning and 
design of roadway facilities, this design criterion is selected since the 30th highest hourly volume 
generally reflects a “point of diminishing return” in that a substantial increase in design 
requirements would accommodate only very few periods of higher traffic volumes.  The 2004 
FEIS found that based on the data from the NHDOT permanent count station between Exits 3 
and 4, the 30th highest hour volume for I-93 is approximately 9.4 percent of the ADT.  The 

                                                 
1 American Association of State Highway and Transportation Officials, A Policy on Geometric Design of Highways 
and Streets, Washington, D.C., 2004. 
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Directional Design Hour Volume (DDHV) split shows approximately 60 percent of the total 
hourly traffic traveling in the peak direction. 
 
Level of Service 
 
Level of service (LOS) is a measure describing operational conditions on a transportation facility 
and motorists' perceptions of those conditions.  Level of service generally describes these 
conditions in terms of such factors as speed and travel time, density or freedom to maneuver, 
traffic interruptions, comfort and convenience, and safety and, in so doing, provides an index to 
quality of traffic flow.  LOS ratings range from A (no congestion on the road) to F (roadways 
that are overcapacity).  It is important to note that there is considerable variance within the LOS 
F range for the various facility types that have been analyzed. When necessary, the results within 
the LOS F range will be differentiated to show relative congestion levels (e.g. average delay per 
vehicle for intersections).  The criteria used to define LOS for freeways, ramp junctions, 
signalized intersections and unsignalized intersections are based on the methodologies presented 
in the 2000 Highway Capacity Manual (HCM).2

 
Freeways 
For freeways (limited access roadways, including the I-93 mainline), LOS is estimated based on 
the density of the vehicles (a measure that quantifies the proximity of vehicles to each other 
within the traffic stream) and indicates the degree of maneuverability within the traffic stream.  
LOS A describes completely free flow conditions.  LOS C describes a stable flow condition and 
is considered desirable for peak or design hour traffic flow.  LOS E is capacity, while LOS F 
represents forced break down flow.  The theoretical capacity of a highway with a free flow speed 
of 65 mph is approximately 2,350 vehicles per lane per hour.  However, because of factors such 
as the number of heavy vehicles, slope, driver characteristics (percentage of commuters), etc., 
this capacity is reduced based upon prevailing conditions.   In addition, as congestion increases, 
the capacity of a highway lane decreases because the efficiency of traffic flow is reduced (e.g. 
lower speeds).  For example, the approximate capacity of the segment of I-93 northbound 
between the State line and Exit 1 is estimated to be 1,800 vehicles per lane per hour under 
congested flow conditions (see the capacity analysis subsection of Section 4.4.6 for more 
information).  
 
In the design of new roadway facilities, NHDOT policy has established LOS C as desirable and 
LOS D as minimally acceptable.  However, despite establishing LOS D as the minimally 
acceptable LOS, NHDOT has also expressed a general policy of not constructing highways with 
more than eight basic lanes (four lanes in each direction).  An eight-lane facility, excluding 
auxiliary lanes required at interchanges, is the widest configuration that NHDOT considers 
appropriate for New Hampshire. Continued widening beyond eight lanes is not considered a 
feasible and prudent option to address future long-range transportation needs in the I-93 corridor.  
Therefore, LOS lower than LOS D (e.g. LOS E or LOS F) is considered acceptable where more 
than four-lanes in each direction would be required to achieve LOS D. 
 
 
 
                                                 
2 2000 Highway Capacity Manual, Transportation Research Board, Washington, D.C. 
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4.2.1 

                                                

Ramp Junctions 
The LOS for ramp junctions (merge and diverge areas) is determined based on the density 
(passenger cars per mile per lane) in the influence area of the ramp.  LOS A through E represent 
stable operation at the merge or diverge influence areas without adversely disrupting through 
vehicles. LOS F represents breakdown conditions where the demand exceeds the capacity of 
upstream or downstream freeway sections or the capacity of an off-ramp. 
 
Signalized Intersections 
The LOS of a signalized intersection is defined in terms of control delay per vehicle (seconds per 
vehicle).  Control delay is the portion of total delay experienced by a motorist that is attributable 
to the traffic signal.  It is composed of initial deceleration delay, queue move-up time, stopped 
delay, and final acceleration delay.  At signalized intersections the control delay (and associated 
LOS) can be calculated for individual movements, an entire approach leg, or the overall 
intersection. LOS A describes operations with minimal delays, up to 10 seconds per vehicle, 
while LOS F describes operations with delays in excess of 80 seconds per vehicle.  Under LOS 
F, excessive delays and longer queues are common as a result of over-saturated conditions (i.e., 
demand rates exceeding the capacity).  
 
Unsignalized Intersections 
The LOS for a stop sign controlled intersection is determined by the computed or measured 
control delay and is defined for each minor movement.  The LOS control delay is the portion of 
total delay experienced by a motorist that is attributable to a stop sign.  The control delay is 
defined for each critical traffic movement in the intersection and is not defined for the 
intersection as a whole. 
 
4.2 Summary of 2004 FEIS Analysis and Record of Decision Commitments 
 

Traffic Data Collection and Traffic Model  
 
The 2004 FEIS utilized traffic volume data collected in 1997 as the base year for establishing 
existing traffic volumes.  The existing traffic volumes for 1997 were provided for the I-93 
mainline, entrance/exit ramps, and the intersections of the ramps with the feeder roadways.  The 
future analysis year was 2020 and future traffic volumes were projected using the New 
Hampshire Statewide Travel Demand Modeling System (NHSTMS) and the I-93 sub-area model 
of the NHSTMS.  The 2020 highway network included proposed improvements expected to be 
completed by 2020, such as the I-293 reconstruction, the Manchester Airport Access Road, the 
Nashua Circumferential Highway, and the F.E. Everett Turnpike expansion.3  The 2020 
population levels in the model were based on projections by the New Hampshire Office of State 
Planning (now the Office of Energy and Planning) from the mid-1990s.  
 
 

 
3 The 2004 FEIS analysis did not include I-93 Exit 4A, a new interchange between the existing Exits 4 and 5 
proposed by the Towns of Londonderry and Derry. The Exit 4A project was not considered reasonably foreseeable 
at the time of the 2004 FEIS. In 2007, a Draft Environmental Impact Statement (DEIS) for the Exit 4A project was 
published.  As noted in Section 4.4.5, the Exit 4A project is included in the SEIS Scenario 1 and Scenario 2 future 
No Build conditions.  
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4.2.2 Traffic Analysis Results 
 
The ADT, DDHV, and LOS results from the 2004 FEIS for the I-93 mainline are summarized in 
Table 4-1.  The results showed that the 2005 Selected Alternative would substantially reduce 
mainline congestion in comparison to the No Build Alternative by eliminating LOS E and F 
conditions on all but one segment.  The segment of I-93 south of Exit 1 would be improved from 
LOS F to LOS E as a result of the 2005 Selected Alternative.  The 2005 Selected Alternative was 
expected to increase traffic volumes (ADT and DDHV) within the I-93 corridor in comparison to 
the No Build Alternative since the number of vehicles projected to be diverted from I-93 to other 
roadways would be substantially reduced.  

 
Table 4-1 

Summary of 2004 FEIS Mainline Traffic Analysis Results, 2020 
No Build Compared to Build 

 ADT DDHV LOS 

Segment No Build Build No Build Build No 
Build Build 

MA. Line to Exit 1 137,000 143,600 7,700 8,100 F E 
Exit 1 to Exit 2 103,600 116,500 5,800 6,600 F D 
Exit 2 to Exit 3 98,000 108,900 5,500 6,100 F C 
Exit 3 to Exit 4 73,000 76,600 4,100 4,300 E B 
Exit 4 to Exit 5 81,200 85,200 4,600 4,800 E C 
North of Exit 5 84,300 88,900 4,800 5,000 F C 
 
The interchange ramp junction analysis presented in the 2004 FEIS showed that all ramp 
movements would operate at LOS D or better under the 2005 Selected Alternative.  The 
signalized intersection analysis found all analyzed intersections near the corridor interchanges to 
operate at LOS D or better under the 2005 Selected Alternative, with the exception of NH 
102/Fordway Street intersection which would operate at LOS F during the PM peak hour.  This 
intersection was found to be at LOS F under existing conditions, as well as under the future No 
Build condition.  
 
4.2.3 Record of Decision Commitments/Mitigation 
 
The Record of Decision made the following commitments with respect to traffic: 
 

• NHDOT will coordinate with the town of Windham to accommodate the town’s planning 
goals for the Exit 3 Interchange area.   

 
• Three new park-and-ride lots will be constructed at Exits 2, 3 and 5, in addition to the 

overall corridor highway improvements to support carpooling and enhance ride-sharing 
opportunities.  The new park-and-ride facilities will include the construction of terminal 
facilities to support expanded and enhanced bus service in the corridor.  A terminal 
facility will also be constructed within the existing park-and-ride lot at Exit 4 to promote 
consistent service within the corridor.  The park-and-ride facilities at Exit 2 and Exit 5 
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will be constructed in advance of the mainline highway widening work to provide options 
for commuters seeking alternatives during construction. 

 
• NHDOT will continue to work with regional and local officials to implement the 

recommendations of the “Salem to Concord Bikeway Feasibility Study” in lieu of in-
corridor bicycle facilities.  Paved shoulders along intersecting side roads are proposed for 
shared-use bicycle lanes.  In addition, providing suitable accessibility for bicycle users 
through interchange areas will be considered in more detail during final design. 

 
• The current bus service to Boston that operates in the corridor will be expanded to 

provide service from the new park-and-ride bus station facilities along with the existing 
Exit 4 lot.  NHDOT is committed to supplementing transit service as an integral 
component of the Transportation System in the I-93 corridor as part of the funding 
strategy being developed. 

 
• All appropriate avenues of funding for bus service will be pursued including Congestion 

Mitigation and Air Quality Improvement Program (CMAQ) and Federal Transit 
Administration (FTA) funds.  Full funding of bus purchases is anticipated along with 
construction of other required capital improvements (i.e. terminal and bus maintenance 
facilities).  Assistance with operating costs for a three-year start-up period is proposed 
with the expectation that the bus service will achieve financial viability and be self-
sufficient beyond this start-up period.  As part of the overall funding strategy, funds for a 
transit marketing program are included. 

 
• NHDOT will continue to work towards providing enhanced ride-sharing opportunities. 

NHDOT will continue working cooperatively with public transit agencies, the MPOs, the 
Transportation Management Organizations and Transportation Management Associations 
(TMA), as well as the Commonwealth of Massachusetts, to develop a coordinated transit 
program for the I-93 corridor.  NHDOT will work with “CARAVAN for Commuters” to 
develop concepts for a ride-sharing program from southern New Hampshire that serves 
the entire I-93 corridor.  NHDOT further proposes to subsidize a commuter incentive 
program in its early stages. 

 
• NHDOT will continue to develop and improve on incident management procedures in the 

corridor relative to response time, minimizing traffic delays and addressing traffic 
diversion issues.  A number of incident management practices will be considered and 
implemented in the near-term, during construction, and over the long-term, following 
construction. 

 
• Intelligent Transportation System (ITS) technologies will be incorporated into the overall 

I-93 improvements to better manage traffic/travel demand, enhance safety and capacity, 
and supplement incident management initiatives. 

 
• The proposed layout will not preclude future mass transit opportunities within the I-93 

corridor or along the former Manchester-Lawrence line.  The Selected Alternative will 
accommodate space within the median to allow future mass transit opportunities in the 
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corridor.  In addition, the proposed layout will provide provisions, such as bridge 
replacements and continued grade-separated crossings at Exit 5 to facilitate possible 
future rail service on the Manchester-Lawrence line. 

 
• A Bi-State Transit Investment Study has been jointly undertaken with the 

Commonwealth of Massachusetts in April 2005 to consider in more detail the long-term 
rail and transit needs and identify viable options for the overall I-93 corridor between 
Manchester and Boston.  NHDOT and the Massachusetts Highway Department 
(MassHighway) signed a Memorandum of Understanding that allowed initiation of this 
study in March 2005.  

 
The execution or implementation of many of the ROD commitments, such as the construction of 
the park and ride facilities, the bus terminal facilities, and the initiation of the transit investment 
study are already underway.  Other commitments, such as design of the Incident Management 
and Intelligent Transportation System have been initiated and will be included in the design of 
the project.  
 
4.3 Summary of 2005 Traffic Sensitivity Analysis 
 
In response to comments on the 2004 FEIS concerning the potential effects of the Delphi Panel's 
population and employment projections, a Traffic Sensitivity Analysis reflecting the induced 
traffic that may possibly occur was conducted and referenced in the 2005 Record of Decision.  
The Traffic Sensitivity Analysis used the same I-93 sub-area model used in the 2004 FEIS (1997 
base year) and all model parameters except for population and employment remained the same as 
in the model runs conducted for the 2004 FEIS.  The Traffic Sensitivity Analysis included model 
runs for the following two conditions:  
 

• Build (four-lanes in each direction) with current New Hampshire Office of Energy and 
Planning (OEP) population projections.  

 
• Build (four-lanes in each direction) with Delphi Panelist’s Blended Average Allocation 

(PBAA) population and employment estimates.  
 
The Traffic Sensitivity Analysis results for the Delphi PBAA Build condition are summarized in 
Table 4-2.  The results showed that when the added potential traffic associated with the Delphi 
PBAA population and employment estimates was considered, the 2005 Selected Alternative 
would provide LOS F from Exit 1 south, LOS E from Exit 3 south, and LOS C north of Exit 3.  
The 2005 Record of Decision made the following conclusions based on the results of the Traffic 
Sensitivity Analysis:  
  

Even when you consider the additional potential traffic from the Delphi process, the 
following conclusions are still valid: 
 

• There is substantial new capacity being added. 
• There will be an improved level of service compared to the existing condition. 
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• Operating conditions will be substantially better than the No Build condition of corridor-
wide failure. 

• The conclusion does not change, i.e. the southern tier was known to be congested, and the 
NHDOT will not pursue an improvement greater than four lanes in each direction. 

• The observable benefit was not necessarily in the peak hour but in the reduction of 
congested hours each day. 

• The higher volumes increase the need for capacity and safety improvements in the 
corridor and reinforce the decision to pursue the Selected Alternative (four lanes in each 
direction). 

 
Traffic Sensitivity Analysis also provided ridership projections for the I-93 Enhanced Rail 
Corridor alternative based on Delphi PBAA build condition population and employment levels.  
The Traffic Sensitivity Analysis concluded that design hour volumes (the basis for LOS 
determinations) would not be substantially affected by the rail ridership and that a rail alternative 
does not reduce the travel demand such that I-93 would not have to be widened.  The full text of 
the Traffic Sensitivity Analysis is provided in Traffic Written Reevaluation/Technical Report 
DSEIS Appendix A-1.  
 
Note that even though they are both based on the Delphi PBAA population and employment 
estimates, the Traffic Sensitivity Analysis results are not directly comparable to SEIS Scenario 1 
due to the use of a different transportation model (e.g. updated New Hampshire Statewide model 
with a 2005 base year) and different No Build projects (e.g. Scenario 1 includes I-93 Exit 4A).  
 

Table 4-2 
Summary of 2005 Traffic Sensitivity Analysis Results, 2020 

Delphi PBAA Build Condition 
Segment ADT DDHV LOS 
MA. Line to Exit 1 187,160 10,556 F 
Exit 1 to Exit 2 151,112 8,253 E 
Exit 2 to Exit 3 140,304 7,913 E 
Exit 3 to Exit 4 96,632 5,450 C 
Exit 4 to Exit 5 97,642 5,507 C 
North of Exit 5 100,131 5,674 C 

 
4.4 Methodology 
 
4.4.1 Traffic Data Collection 
 
Updated traffic volume information was collected to represent the 2005 base year (existing) 
condition for the SEIS.  The base year for the SEIS traffic analysis is 2005 in order to match the 
base year of the updated New Hampshire Statewide Model.  NHDOT maintains a traffic 
counting program that includes Automatic Traffic Recorder (ATR) counts on major highways.  
ATR counts have been recorded for each segment of the I-93 corridor within the last few years.  
These counts provide hourly traffic volumes over a minimum 24-hour period, thereby providing 
both ADT and peak hour traffic volumes.  The 24-hour counts were adjusted using NHDOT 
monthly variation factors to obtain 2005 ADTs for each segment.   
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Directional design hour volumes (DDHV) were derived by applying a directional factor of 60 
percent and a design peak hour factor of 9.4 percent, consistent with the values utilized in the 
2004 FEIS and supported by expected future trends.  The 2004 FEIS included an analysis of 
traffic data collected at the continuous counting station located on I-93 between Exits 3 and 4.  
This analysis showed that the 30th highest hourly volume (design hour volume) was 
approximately 9.4 percent of the ADT in 1997.  Historical records at the same counting station 
have recorded a gradual decrease in the percentage of ADT represented by the design hour 
volume.  This trend can be attributed to the fact that the facility is becoming more congested 
during the peak hour and drivers are seeking to alter their driving habits by shifting to shoulder 
hours on each side of the peak hour.  The widening of I-93 would provide additional capacity 
that would reduce or eliminate peak hour congestion.  As a result, some drivers would revert to 
their historical preference by traveling during the peak hour, and the percentage of ADT 
represented by the design hour volume would be expected to increase.  Therefore, the 9.4 percent 
design peak hour factor used in the 2004 FEIS remains a reasonable value for the SEIS.  
 
In addition to the ATR 24-hour counting program, extensive Turning Movement Counts (TMCs) 
were collected during the AM and PM peak hours at all intersections studied in the 2004 FEIS.  
These included all of the ramp terminal intersections, as well as other intersections in the vicinity 
of the ramps.  A list of the 19 intersections counted and studied in the 2004 FEIS and re-analyzed 
in the SEIS is provided below.  The locations of the studied intersections are shown in Figure 4-
1.  
 
Intersections near Interchanges - Studied in the 2004 FEIS and SEIS: 

 
Exit 1 

• Rockingham Park Boulevard/Mall Road (#1) 
Exit 2 

• Pelham Road (NH 97)/Stiles Road/Manor Parkway (#2) 
• Pelham Road (NH 97)/Keewaydin Drive (#3) 
• Pelham Road (NH 97)/SB Ramps (#4) 
• Pelham Road (NH 97)/NB Ramps (#5) 
• Pelham Road (NH 97)/South Policy Street/North Policy Street (#6) 

Exit 3 
• NH 111/Village Green/Post Office Drive (#7) 
• NH 111/Wall Street (#8) 
• NH 111/SB Ramps (#9) 
• NH111/NB Ramps (#10) 
• NH 111/NH 111A (#11) 

Exit 4 
• NH 102/Gilcreast Road (#12)  
• NH 102/Market Basket Drive/Hampton Drive (#13) 
• NH 102/SB Ramps (#14) 
• NH 102/NB Ramps (#15) 
• NH 102/Fordway Street (#16) 
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Exit 5 
• NH 28/Symmes Drive/Vista Ridge Drive (#17) 
• NH 28/NB Ramps (#18) 
• NH 28/SB Ramps (#19) 

 
To meet the requirement of the Court Order to study secondary road traffic conditions as an 
indirect impact, the update analysis included traffic counts at intersections on the secondary 
roadway network.  The secondary roadway network consists of the parallel roadways and feeder 
roads in the vicinity of I-93.  The primary parallel roadways are NH Route 28 and NH Route 
128.  The feeder roadways include NH Routes 97, 111, 111A, and 102.  The update analysis also 
included intersections not in the immediate vicinity of the I-93 exits in order to measure the 
effects of the project at other locations that could be affected by the project.  These locations 
included intersections of State routes with other State routes, and State routes with major cross 
streets.  The primary consideration in the selection of secondary road intersections for analysis 
was the likelihood of the intersection being affected by changes in traffic patterns as a result of 
the widening of I-93.  The level of congestion under existing conditions was also a factor in 
order to identify locations where traffic and/or air quality impacts could occur.  A list of the 
additional 13 intersections included in the update analysis is provided below: 
 
Secondary Roadway Intersections – Studied in the SEIS 
 

• NH 102/NH 121, Chester (#20) 
• NH 28/Cluff Crossing/Cluff Road, Salem (#21) 
• NH 28/Rockingham Park Boulevard, Salem (#22) 
• NH 28/NH 97, Salem (#23) 
• NH 111A/Main Street/Nashua Road, Pelham (#24) 
• NH 111/N. Lowell Road/Fellows Road, Windham (#25) 
• NH 111/Lowell Road/Hardwood Road, Windham (#26) 
• NH 111/NH 128, Windham (#27) 
• NH 102/NH 128, Londonderry (#28) 
• NH 102/NH 28, Derry (#29) 
• NH 128/Pillsbury Road, Londonderry (#30) 
• NH 28/Tsienneto Road/Folsom Road, Derry (#31) 
• NH 111/NH 121, Hampstead (#32) 

 
4.4.2 Analysis Scenarios  
 
Two different demographic scenarios were used to provide population and employment inputs 
into the New Hampshire Statewide Model for the update analysis:  
 

• Scenario 1: Delphi Panel’s Blended Average Allocations (PBAA) of population and 
employment, 2020, No Build and Build.  There is no Scenario 1 analysis for the year 
2030 because the Delphi panel’s work was focused on an analysis year of 2020.  

• Scenario 2: New Hampshire Office of Energy and Planning (OEP) population forecasts, 
2020 and 2030, No Build and Build.  
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The objective of Scenario 1 (Delphi PBAA) is to understand the effects of the Delphi PBAA 
population and employment on traffic volumes, travel patterns, congestion, and air quality on I-
93 and secondary, parallel and feeder roads to I-93.  The Scenario 1 traffic analysis reflects the 
future population and employment as determined through the Delphi PBAA at the time the 
Delphi process was conducted (2000-2001).  Scenario 1 does not take into account the possible 
land use effects of a future Exit 4A or the potential tolling of I-93.  This is because neither of 
these conditions was explicitly factored into the Delphi process reported in the 2004 FEIS, i.e., 
the panelists were not requested to consider Exit 4A and tolling had not been proposed at that 
time.  For these reasons, it would be methodologically inappropriate to adjust the Delphi PBAA 
results for either the potential land use effects of Exit 4A or the potential tolling of I-93.  The 
objective of the Scenario 1 analysis is met by the analysis reported in this chapter and Chapter 5: 
Air Quality. 
 
Scenario 2 was developed to use official State population and employment projections as inputs 
in the New Hampshire Statewide Model, consistent with the objective of the SEIS to provide 
updated project information based on the latest available information.  Scenario 2 included a 
2020 analysis year in order to match the analysis year used by the Delphi PBAA and also a 2030 
analysis year in order to match the analysis year of the updated model (i.e., a 20-year horizon 
typically used in transportation planning).  
 
Tolling Sensitivity Analysis 
 
On December 12, 2008, NHDOT submitted an Expression of Interest to the FHWA Tolling and 
Pricing Team to pursue tolling on I-93 as part of FHWA’s Interstate System Reconstruction and 
Rehabilitation Pilot Program.  The pilot program allows up to three existing Interstate facilities 
nationwide to be tolled to fund needed reconstruction or rehabilitation (two of the three slots 
have already been filled by projects in other states).  The proposed toll would have been on I-93 
southbound between Exit 1 and the State line and was conceptually envisioned to be $2 for 
passenger cars.  The revenue generated by the proposed toll would have been used to fund the 
construction of the I-93 improvements.  At the time of the preparation of the DSEIS, the tolling 
proposal had not been approved by FHWA or the New Hampshire Legislature.  Nonetheless, 
NHDOT and FHWA decided to include an analysis of the potential traffic, air quality and noise 
effects of tolling on I-93 in the DSEIS.  While it was not certain whether or not tolling would 
eventually occur at the time of the analysis, the tolling analyses was conducted and provided in 
the DSEIS to disclose the potential impacts of tolling on traffic, air quality and noise.  
 
Subsequent to the publication of the DSEIS, NHDOT has decided not pursue the tolling on I-93 
at this time.  In a letter to New Hampshire Governor John Lynch dated March 19, 2010, NHDOT 
Commissioner George Campbell recommends against applying for the tolling pilot program for 
the following reasons: 
 
1) The restricted geographical location would require All Electronic Tolling (AET), thus 

limiting the flexibility to introduce Open Road Tolling (ORT) as a possible option. 
2) Users of the highway at that location would be paying for a section of the project that is 

already funded through authorized bond proceeds.  
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3) New assurances from Massachusetts Secretary of Transportation Jeffery Mullan that there is 

no current interest in the Bay State of establishing border tolls.  
 
While tolling on I-93 southbound in Salem is not considered a practicable option at this time, the 
tolling sensitivity analysis prepared for the DSEIS is presented in this FSEIS for information 
disclosure purposes. The tolling sensitivity analysis compares the Build condition with the toll 
(“Build with Toll”) to the Build condition without the toll (“Build without Toll”).  The difference 
is the incremental effect of tolling on traffic, air quality and noise.  Tolling was not analyzed for 
the No Build condition because the toll was being considered as a mechanism for funding the 
construction of the project.  In addition, tolling was not analyzed for Scenario 1 (Delphi PBAA) 
demographics.  The net effect of tolling under Scenario 1 would be very similar to the net effect 
under Scenario 2.  The sensitivity analysis of Scenario 2 conditions provides a reasonable basis 
for establishing the general pattern and magnitude of the effects of tolling on I-93 as proposed at 
the time of the preparation of the DSEIS.  
 
The 2005 Selected Alternative is fully funded in the Rockingham Planning Commission (RPC) 
and Southern New Hampshire Planning Commission (SNHPC) Metropolitan Planning 
Organization (MPO) long range plans and Transportation Improvement Programs (TIPs) with a 
2020 open-to-traffic date. The revenue forecasts in the RPC and SNHPC MPO long range plans 
assume future revenue sources that are reasonably expected to be available for project 
implementation. These assumptions are reasonable because the State of New Hampshire has 
demonstrated their ability to secure legislative approval for GARVEE bond financing for the 
project, and assumptions of future growth in apportionment of Federal funds, toll rate increases 
and total resources allocated for I-93 are consistent with historical trends. 
 
Methodology 
The tolling sensitivity analysis modeling procedure was based on the existing toll methodology 
in the New Hampshire Statewide Transportation Model.  The model toll procedure applies a toll 
at specified locations on the link system.  The tolls are converted into time equivalents based on 
the value of time and then added to the network travel time.  The network travel times, including 
the time added based on the tolls, affect the mode and route choices made travelers.   
 
Typically, the value of time is based on 1/3 to ½ the average hourly wage of the drivers.  Heavy 
commercial truck value of time is based on operating hourly operating costs and typically ranges 
from $60 to $100 per hour.  Toll levels by vehicle class were based on the current toll structure 
on the F.E. Everett Turnpike.  A 30 second average delay per vehicle was used to simulate delays 
at the toll collection facility based on data on the proportion of drivers using EZpass vs. cash on 
the F.E. Everett Turnpike.  Detailed information on the assumptions used in the tolling 
sensitivity analysis is provided in DSEIS Appendix A: Traffic Written Reevaluation/Technical 
Report.  
 
4.4.3 Updated Design Information 
 
In order to update and analyze the future Build conditions, the most recent design plans for the I-
93 project were assembled and reviewed.  These plans provided the currently proposed roadway 
layout, lane use, traffic control measures, and signal phasing and timing for the project.   
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4.4.4 New Hampshire Statewide Model 
 
NHDOT maintains a statewide transportation model in order to systematically plan for future 
transportation needs.  The model is called the “New Hampshire Statewide Travel Model System” 
or NHSTMS.  The purpose of the NHSTMS is to estimate future travel patterns and their effects 
on transportation infrastructure associated with changes in population and employment in the 
State.  The NHSTMS was developed in 1997, and underwent a substantial updates between 2005 
and 2007.  There are a total of 499 internal Traffic Analysis Zones (TAZs) and 29 external TAZs 
in the model.  The external TAZs are used to represent trips with origins or destinations outside 
the model area.  The model area covers all of New Hampshire, and portions of Massachusetts, 
Maine, and Vermont.  The base year of the updated model is 2005. 
 
The model update process included the use of recent baseline and future year population and 
employment forecasts.  The data sources utilized in these updates included 2000 U.S. Census 
data, 2005 OEP population projections for New Hampshire, the Massachusetts Statewide Travel 
Demand Forecasting Model, Maine Office of State Planning population projections for York 
County, New Hampshire Economic and Labor Market Information Bureau employment 
forecasts, and employment growth rates from the U.S. Department of Commerce Bureau of 
Economic Analysis.  During the 2005 updates, extensive coordination was conducted with the 
regional planning commissions in the New Hampshire portion of the model area to adjust the 
employment forecasts based on local knowledge of upcoming developments and conditions.  The 
update process also included changes to the highway and transit networks, and tourist trip 
purpose modeling, see the Traffic Written Reevaluation/Technical Report, DSEIS Appendix A-
2: New Hampshire Statewide Model Documentation for detailed information.  
 
The NHSTMS was used for the Scenario 1 and Scenario 2 traffic analyses.  For Scenario 1, the 
Delphi PBAA population and employment estimates for the No Build and Build conditions were 
used in the model.  For Scenario 2, population and employment inputs based on official State 
projections were used, along with a gravity model analysis to assess the possible indirect land 
use effects of the project based on changes in accessibility.  The Scenario 2 2030 analysis 
includes employment adjustments to account for the potential indirect land use effects of I-93 
Exit 4A (a future No Build project).  More information on the development of the population and 
employment inputs for Scenario 2 No Build and Build conditions is provided in Chapter 12: 
Indirect Effects, Section 12.3.2 and the Traffic Written Reevaluation/Technical Report, DSEIS 
Appendix A-2: New Hampshire Statewide Model Documentation. 
 
Indirect Land Use Effects of I-93 Exit 4A 
 
The towns of Derry and Londonderry, NH have proposed the construction of I-93 Exit 4A, a new 
interchange between the existing Exit 4 and Exit 5.  This project is separate from the NHDOT I-
93 Improvements project.  A Draft EIS for the I-93 Exit 4A Interchange Study Derry-
Londonderry project was published in July 2007.  The purpose of the project includes “providing 
improved Interstate access for commercial and industrially-zoned lands near NH Route 28 in 
both Derry and Londonderry, thus allowing for the planned and orderly development of such 
lands to further locally-defined economic development goals and tax base diversification.”(Exit 
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4A DEIS, Page 1-3).  The possible construction of I-93 Exit 4A and the associated connector 
roadway to Folsom Road in Derry, near its intersection with North High Street, would provide 
access to land for commercial/industrial development on the east side of I-93. 
 
The Exit 4A project was not included in the 2005 New Hampshire Statewide Model update or 
accounted for in the updated baseline population and employment estimates prepared in 
coordination with the Regional Planning Commissions during the model update process.  As a 
reasonably foreseeable transportation project, Exit 4A is included in both the No Build condition 
and Build condition traffic modeling for the SEIS.  However, the New Hampshire Statewide 
Model does not explicitly account for the localized industrial and commercial development that 
could occur as a result of the construction of Exit 4A.   
 
Through coordination with FHWA, the I-93 SEIS project team decided to update the 2030 
analysis year model for the SEIS Scenario 2 (No Build and Build) to account for the potential 
indirect land use effects of Exit 4A.  The year 2030 was used for the analysis based on the 
reasonable assumption that there would be a time lag between the construction of the Exit 4A 
project and potential changes in land use.  While the Exit 4A project may be completed by 2020, 
any land use effects of the new interchange would be more likely to occur by 2030.4  The 
methodology developed for assessing the indirect land use effects of I-93 Exit 4A is consistent 
with the overall SEIS Scenario 2 analysis framework because it maintains the county-level No 
Build and Build condition employment totals.  The methodology allows for the additional 
employment growth estimated for the Exit 4A area to be shifted from other areas in Rockingham 
County. 
 
For additional information on the methodology and results of the Exit 4A indirect land use 
effects assessment, refer to the memo entitled Revised Employment Estimates to Account for the 
Potential Indirect Land Use Effects of I-93 Exit 4A (Indirect Effects Written 
Reevaluation/Technical Report, DSEIS Appendix G-1). 
 
4.4.5 Future No Build Transportation Projects 
 
Reasonably foreseeable transportation projects that would be completed by 2020 or 2030 were 
identified for inclusion in the No Build roadway network in the NHSTMS based on discussions 
and communications that occurred among NHDOT, FHWA, the New Hampshire Regional 
Planning Commissions and the Commonwealth of Massachusetts.  The following major roadway 
projects were included as part of the 2020 No Build for Scenario 1 and Scenario 2:5

 
• Bedford- Manchester-  Airport Access Road (F.E. Everett Turnpike to airport only) 
• Manchester-  Complete Granite Street interchange 
• Windham- Salem-  Relocate NH 111 

                                                 
4 See Appendix A-3: Memorandum dated March 4, 2009 from Jamie Sikora, Environmental Programs Manager, Re: 
Consideration of Exit 4A in the NH I-93 SEIS 
5 The 2020 No Build projects are the same for Scenario 1 and Scenario 2 in order for the differences in the traffic 
analysis results between the two scenarios to be only the result of different population and employment levels. The 
Delphi panel was not given instructions on specific No Build transportation projects to consider in making their 
estimates.  
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• Nashua-  Broad Street Parkway 
• I-93 Exit 4A 
 

The following major roadway project was included as part of the 2030 No Build for Scenario 2: 
 

• Bow-Concord- Widen I-93 to six lanes between I-89 and Exit 15  
 
For the 2020 roadway network it was assumed that the portion of I-93 in northern Massachusetts 
would have its current configuration of three lanes in each direction plus use of the breakdown 
lane as a travel lane in the peak periods.  For the 2030 roadway network, it was assumed that the 
fourth travel lane would be fully operational and that the shoulder would be restored.  These 
assumptions were based on input from the Massachusetts Executive Office of Transportation 
Planning. 
 
I-93 Bi-State Transit Investment Study  
 
Future transit service developed based on the recommendations of the I-93 Bi-State Transit 
Investment Study is not reasonably foreseeable at this time because it is not currently included in 
statewide or MPO fiscally constrained long-range transportation plans. NHDOT and MA EOT 
have undertaken the I-93 Bi-State Transit Investment Study to identify potential and feasible 
transportation modal alternatives for travel between southern New Hampshire and the Greater 
Metropolitan Boston area, including outlying suburbs along I-93, I-495 and 1-95 (Route 128).  
The objective of the study is to determine future transit investments necessary to meet mobility 
needs within the study area and to develop a strategic plan for funding and phased 
implementation of the recommended options.  As part of the study, a Draft Preliminary 
Definition and Evaluation of Alternatives report was prepared that evaluated conceptual 
alternatives and recommended implementation of bus-on-shoulder service on I-93 and 
preservation of the M&L right-of-way for potential future use.  A new rail transit service was 
found to not meet cost effectiveness criteria in comparison to the bus-on-shoulder alternative, but 
may be feasible in the future, possibly beyond the study’s 2030 horizon year.  In addition to not 
being included in long-range transportation plans, the bus-on-shoulder service recommended by 
the study is not reasonably foreseeable for 2030 because it is based on preliminary strategic 
planning and requires major infrastructure improvements in Massachusetts.  Key steps to the 
implementation of the bus-on-shoulder concept have not yet been taken, such as the creation of 
an implementation agreement between NHDOT, MA EOT, MassHighway, transit agencies and 
operators, FTA, FHWA, and area RPCs.  
 
Although bus-on-shoulder service is not included in the No Build condition, even if it was 
included, it would not generate sufficient ridership to alter the need to widen I-93 to four lanes in 
each direction.  Refer to the Transit Investment Study Ridership Memo in Traffic Written 
Reevaluation/Technical Report DSEIS Appendix A-4 for detailed information on the ridership 
projections.  
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4.4.6 Traffic Volume Assignments and Capacity Analysis 
 
The mainline I-93 volumes were based on the most recent available NHDOT automatic traffic 
recorder (ATR) data.  This data was adjusted to reflect average annual conditions, factored to a 
consistent base year (2005), and then balanced to provide volume assignment networks for the 
entire corridor. 
 
Intersection turning movement volume assignments for the 2005 base year condition were based 
on the most recent available turning movement count (TMC) data, the application of monthly 
variation factors and by balancing volumes between adjacent intersections.    Based on the future 
traffic volume data projections from the New Hampshire Statewide Model, balanced 2020 and 
2030 traffic volume networks were developed for the AM and PM peak hours for both the future 
No Build and Build Conditions.  The future volumes were determined by applying the net 
change in AM and PM peak hour traffic volumes projected by the model results for each 
scenario to the 2005 base year volumes.   
 
For all of the mainline roadway segments, ramp junction points and study intersections, capacity 
analyses were conducted based on the methodologies presented in the Highway Capacity Manual 
2000.  The latest version of the Highway Capacity Manual (HCS) software, HCS+ was used for 
the update evaluation instead of the HCS 4.f version used in the 2004 FEIS. 
 
The mainline capacity analysis produces LOS results for a single hour (the design hour) based on 
the Directional Design Hour Volumes (DDHV).  In order to provide information on the effect of 
the 2005 Selected Alternative on congestion at other time periods, a separate temporal 
distribution analysis was conducted for the segment of I-93 northbound between the State line 
and Exit 1.  The State line to Exit 1 segment was used for the analysis because it is the most 
congested segment of the corridor. 
 
The temporal distribution analysis utilized hourly northbound traffic volumes from the NHDOT 
permanent 24-hour count station (#01399001) to calculate the percentage of total daily traffic 
occurring in each hour.  The ATR data used in the analysis was from August, 2008.  The hourly 
percentages were then used to estimate hourly volumes for Scenario 1 and Scenario 2 based on 
the SEIS ADT projections.  The ADT projections were based on the model generated net change 
in traffic volumes between the 2005 baseline condition and the future No Build and Build 
conditions.  It was assumed that approximately 50 percent of the daily traffic would travel 
northbound and 50 percent would travel southbound over a 24-hour period.  The northbound 
traffic volume was seasonally adjusted for August (traffic in on I-93 in August is typically 10 
percent higher than average).  The result of these calculations was an hourly traffic volume 
demand for Scenario 1 and Scenario 2 unconstrained by capacity.  
 
An approximate congested flow capacity of 1,800 vehicles per hour per lane for the existing 
three-lane segment of I-93 between the State line and Exit 1 was estimated based on the 
Highway Capacity Manual and ATR data for 2008.  The ATR data shows that the maximum 
number of vehicles per hour during the PM peak period is approximately 5,400 (1,800 per hour 
per lane).  This results in a No Build capacity of 5,400 vehicles per hour (three lanes) and a Build 
capacity of 7,200 vehicles per hour (four lanes).  The No Build and Build unconstrained hourly 
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traffic demand values were compared to the estimated congested capacities.  Where the 
congested capacity was exceeded, the volumes were adjusted to account for the effect of peak 
spreading to the shoulder hours (e.g. drivers choosing hours on either side of the peak hour to 
avoid peak hour congestion).  The peak spreading adjustments were only performed for the No 
Build condition because the estimated capacity was not exceeded in the Build condition under 
Scenario 1 and Scenario 2.  A chart illustrating the hourly volumes and the number of hours 
where the congested capacity of I-93 northbound is exceeded was developed to represent the 
output of the temporal distribution analysis.  
 
4.4.7 Vehicle Miles Traveled and Vehicle Hours Traveled 
 
Vehicle Miles Traveled (VMT) and Vehicle Hours Traveled (VHT) were calculated based on the 
assignment results of the New Hampshire Statewide Model.  After the final assignments were 
developed for each scenario, VMT was calculated by multiplying the simulated traffic volumes 
for each link in the network by its corresponding link length.  VHT was calculated by 
multiplying the simulated traffic volumes for each link in the network by its corresponding link 
travel time.  The VMT and VHT values for each of the individual links were summed to 
calculate total VMT and VHT for the model region, which consists of all of New Hampshire and 
portions of Massachusetts, Maine and Vermont.  
 
As part of the calculations for VHT, congested speeds were used to determine the link travel 
times.  After the model runs were completed, the travel times for each link were calculated based 
on the volume to capacity ratios for each link.  The Bureau of Public Roads (BPR)6 Speed 
Volume Curve equation was used to determine the congested speed that was used in the 
calculations for VHT. 
 
4.5 Existing Conditions  

 
4.5.1 Traffic Volumes 
 
Table 4-3 provides a comparison between the 1997 ADT presented in the 2004 FEIS and the 
2005 base year ADT developed for the SEIS.  The traffic volumes listed in the table show that 
the ADT on I-93 has increased by an average of 10.5 percent from 1997 to 2005, with the 
greatest increases occurring in the central portion of the corridor.  For example, between Exit 3 
and Exit 4, ADT increased by 11,200 or 18 percent between 1997 and 2005. 
 
 
 
 
 
 
 
 
 

 
6 The Bureau of Public Roads is the predecessor of the Federal Highway Administration. 
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Table 4-3 
Base Year Average Daily Traffic (ADT)   

Segment 2004 FEIS – 1997 Base Year SEIS – 2005 Base Year 
MA. Line to Exit 1 104,400 109,000 
Exit 1 to Exit 2 81,100 87,000 
Exit 2 to Exit 3 74,900 84,000 
Exit 3 to Exit 4 61,800 73,000 
Exit 4 to Exit 5 64,900 72,000 
North of Exit 5 69,300 77,000 

 
4.5.2 Capacity Analysis 
 
Table 4-4 shows the results of the mainline capacity analysis for the 2005 base year in 
comparison to the 2004 FEIS 1997 base year.  Consistent with the traffic volume increases since 
1997, congestion on the corridor has continued to increase.  The segments of I-93 between Exit 1 
and Exit 3 have worsened from LOS E in 1997 to LOS F in 2005.  Between Exit 3 and Exit 5, 
LOS has worsened from LOS D in 1997 to LOS E in 2005.  
 
When considering the operating conditions of a highway, it is important to consider the 
magnitude of congestion in terms of the time frame over which a poor level of service occurs. 
The level of service ratings in Table 4-4 are based on a one-hour period. The peak period for I-93 
actually extends well beyond a single hour. This phenomenon, which is known as “peak hour 
spreading,” occurs when segments of a corridor are so congested that the poor level of service 
extends into the hour before and the hour following the peak hour. In doing so, the actual 
operating conditions of the highway are somewhat worse (and the number of motorists affected 
greater) than what is indicated by evaluating a single one-hour period. 
 

Table 4-4 
I-93 Mainline DDHV LOS Summary, 2005 Base Year 

Segment 2004 FEIS – 1997 Base Year SEIS – 2005 Base Year 
MA. Line to Exit 1 E E 
Exit 1 to Exit 2 E F 
Exit 2 to Exit 3 E F 
Exit 3 to Exit 4 D E 
Exit 4 to Exit 5 D E 
North of Exit 5 D E 
 
The 2005 base year ramp junction analysis shows that LOS E and LOS F conditions occur at 
ramp junctions on I-93 southbound between Exits 1 and 3 during the AM peak hour.  During the 
PM peak hour, LOS E conditions occur at the Exit 2 northbound on-ramp and the Exit 3 
northbound off-ramp.  The remaining ramp junctions operate at LOS D or better in the 2005 base 
year.   
 
A total of 32 intersections (19 intersections near interchanges and 13 secondary road 
intersections) were analyzed for the AM and PM peak hours.  Table 4-5 summarizes the 
intersection capacity analysis for the 2005 base year.  For the 19 intersections near interchanges, 

4-17 



New Hampshire Department of Transportation               Chapter 4: Traffic 
Interstate 93 Improvements (Salem to Manchester)     
 
one intersection operates at LOS F during the AM peak hour and two intersections operate at 
LOS F during the PM peak hour.  For the 13 secondary road intersections, seven intersections 
operate at LOS E or F during the AM peak hour and eight intersections operate at LOS E or F 
during the PM peak hour. A total of seven and eight of the secondary road intersections are 
operating poorly (at LOS E or LOS F) during the AM and PM peak hours, respectively. 

 
Table 4-5  

Intersection LOS, 2005 Base Year 
Intersection 

Number Intersection Location AM PM 

 Exit 1:   
1 Rockingham Park  Blvd / Mall Road C D 
 Exit 2:     

2 Pelham Rd (NH 97) / Stiles Rd / Manor Pky C C 
3 Pelham Rd (NH 97) / Keewaydin Dr C C 
4 Pelham Rd (NH 97) / SB Ramps B C 
5 Pelham Rd (NH 97) / NB Ramps C D 
6 Pelham Rd (NH 97) / So Policy/No Policy St C D 
 Exit 3:     

7 NH 111 / Village Green/ Post Office Dr B C 
8 NH 111 / Wall Street A B 
9 NH 111 / SB Ramps F F 

10 NH 111 / NB Ramps C D 
11 NH 111 / NH 111A D C 

 Exit 4:     
12 NH 102 / Gilcreast Rd C D 
13 NH 102 / Market Basket Drive C D 
14 NH 102 / SB Ramps B C 
15 NH 102 / NB Ramps C D 
16 NH 102 / Fordway Street D C 

 Exit 5:     
17 NH 28 / Symmes Drive A B 
18 NH 28 / NB Ramps C C 
19 NH 28 / SB Ramps C F 

 Secondary Road Intersections     
20 NH 102 / NH 121 F F 
21 NH 28/Cluff Crossing/Cluff Rd C D 
22 NH 28/ Rockingham Park Blvd C C 
23 NH 28 / NH 97 (Main St) C C 
24 NH 111A / Main St/ Nashua Rd F F 
25 NH 111 / N Lowell Rd / Fellows Rd F E 
26 NH 111 / Lowell Rd / Hardwood Rd C C 
27 NH 111 / NH 128 F F 
28 NH 102 / NH 128 F F 
29 NH 102 / NH 28 E F 
30 NH 128/ Pillsbury Rd C C 
31 NH 28 / Tsienneto Rd / Folsom Rd D F 
32 NH 111 / NH 121 F F 

 

4-18 



New Hampshire Department of Transportation               Chapter 4: Traffic 
Interstate 93 Improvements (Salem to Manchester)     
 
4.6 Impacts 
 
4.6.1 Scenario 1  
 
Traffic Volumes 
 
Tables 4-6 and 4-7 provide the Scenario 1 I-93 mainline ADT and DDHV volumes, respectively.  
The results show that the Build condition increases traffic volumes by between 19 and 43 percent 
over the No Build condition volumes.  
 

Table 4-6 
Average Daily Traffic (ADT) 

Scenario 1, 2020  
Scenario 1, 2020 

Segment 2005 Base 
Year No Build Build No Build –Build 

Percent Change 
MA. Line to Exit 1 109,000 134,500 160,400 19% 
Exit 1 to Exit 2 87,000 106,000 143,600 35% 
Exit 2 to Exit 3 84,000 104,400 145,100 39% 
Exit 3 to Exit 4 73,000 93,000 126,900 36% 
Exit 4 to Exit 4A* 72,000 77,800 111,500 43% 
Exit 4A to Exit 5 72,000 96,800 131,000 35% 
North of Exit 5 77,000 95,100 129,700 36% 

*Exit 4A is a future No Build project that is not part of the 2005 base year condition. 
 
 

Table 4-7 
Directional Design Hourly Volumes (DDHV) 

Scenario 1, 2020  

 No Build Build No Build –Build 
Percent Change 

MA. Line to Exit 1 7,600 9,000 18% 
Exit 1 to Exit 2 6,000 8,100 35% 
Exit 2 to Exit 3 5,900 8,200 39% 
Exit 3 to Exit 4 5,200 7,200 38% 
Exit 4 to Exit 4A 4,400 6,300 43% 
Exit 4A to Exit 5 5,500 7,400 35% 
North of Exit 5 5,400 7,300 35% 

 

4-19 



New Hampshire Department of Transportation               Chapter 4: Traffic 
Interstate 93 Improvements (Salem to Manchester)     
 
Capacity Analysis  
 
I-93 Mainline 
Table 4-8 summarizes the results of the I-93 mainline LOS analysis for Scenario 1.  The 2005 
Selected Alternative would eliminate LOS F conditions along the I-93 corridor north of Exit 1.  
The segment of I-93 between Exit 1 and the State line would remain at LOS F in the design hour 
under the Scenario 1 Build condition.  However, as discussed below, shoulder hour congestion 
on this segment would be substantially reduced as a result of the 2005 Selected Alternative.  
 
It is important to recognize that the future design hour volumes and LOS represent traffic 
congestion in a one-hour period.  However, because the peak commuter period currently extends 
beyond a single hour, the design hour is expected to experience an inflow of volume from the 
hour before and hour after the design hour as the capacity of the highway is increased with the 
widening. As a result, one substantial benefit of the additional capacity will be the shrinking of 
the duration of the peak period congestion that is experienced today by motorists.   
 
Figure 4-2 provides the results of the I-93 northbound temporal distribution analysis for Scenario 
1.  In the 2020 No Build condition, the congested capacity is exceeded for six hours between 
1:00 PM and 7:00 PM.  The 2020 Build condition eliminates this extended period of severe 
congestion, with congested capacity being closely approached for only a single hour (4:00 PM to 
5:00 PM).  The results demonstrate that the congestion reduction benefits of the 2005 Selected 
Alternative extend beyond the design hour considered in the DDHV LOS analysis.  A similar 
benefit in shoulder hour congestion reduction would occur on the southbound direction of the 
Exit 1 to State line segment in the AM peak period as a result of the additional capacity added by 
the 2005 Selected Alternative.  
 

Table 4-8 
I-93 Mainline DDHV LOS Summary 

Scenario 1, 2020  
Scenario 1, 2020 Segment 2005 Base 

Year No Build Build 
MA. Line to Exit 1 E F F 
Exit 1 to Exit 2 F F D 
Exit 2 to Exit 3 F F E 
Exit 3 to Exit 4 E F D 
Exit 4 to Exit 4A E E C 
Exit 4A to Exit 5 E F D 
North of Exit 5 E F D 

 
Ramp Junctions 
Table 4-9 provides the results of the ramp junction LOS analysis for Scenario 1.  Under the No 
Build condition, the majority of the ramps to and from I-93 northbound and southbound at Exits 
1 through 3 would operate at LOS E or LOS F during the AM and PM peak hours.  The 2005 
Selected Alternative would greatly improve operating conditions since all ramps are projected to 
operate at LOS D or better during both the AM and PM peak hours under the Build condition.   
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 Table 4-9 
Scenario 1 Ramp Junction LOS Summary, 2020 

AM Peak PM Peak 
From/To No Build Build No Build Build 

I-93 Northbound     
Exit 1 Off Ramp B B F C 
Exit 1 On Ramp C B F C 
Exit 2 Off Ramp C C F D 
Exit 2 On Ramp C B F D 
Exit 3 Off Ramp C B F C 
Exit 3 On Ramp C B F C 
Exit 4 Off Ramp C A F C 
Exit 4 On Ramp C B D B 
Exit 4A Off Ramp C B D B 
Exit 4A On Ramp C B F C 
Exit 5 Off Ramp D C F C 
Exit 5 On Ramp D B F C 
I-93 Southbound     
Exit 1 Off Ramp F C F B 
Exit 1 On Ramp F D F D 
Exit 2 On Ramp F C F C 
Exit 2 Off Ramp F D F B 
Exit 3 Off Ramp E D D B 
Exit 3 On Ramp F D C B 
Exit 4 Off Ramp D C C B 
Exit 4 On Ramp from East C B C B 
Exit 4 On Ramp from West D C C B 
Exit 4A Off Ramp E C D C 
Exit 4A On Ramp C B C B 
Exit 5 Off Ramp D C E C 
Exit 5 On Ramp E C D B 

 
Intersections 
The results of the intersection LOS analysis for Scenario 1 are summarized in Table 4-10.  
Additional information, including volume to capacity ratios (v/c) and average delay per vehicle 
is provided in DSEIS Appendix A: Traffic Written Reevaluation/Technical Report.  
 
The 2005 Selected Alternative would eliminate LOS E or F conditions at three intersections 
during the AM peak and at six intersections during the PM peak hour.  The 2005 Selected 
Alternative would create LOS E or F conditions at three intersections (Intersection 2 - NH 97 and 
Stiles Road/Manor Parkway; Intersection 12 - NH 102 and Gilcreast Road; and Intersection 31 - 
NH 28 and Tsienneto Road/Folsom Road) during the AM peak hour.  The 2005 Selected 
Alternative would create LOS E or F conditions at three intersections along NH 102 (Intersection 
12 - NH 102 and Gilcreast Road; Intersection 13 - NH102 and Market Basket Drive/Hampton 
Drive, and Intersection 16 - NH 102 and Fordway Street) during the PM peak hour.   
 
The LOS projected at Intersection 3 - Pelham Road (NH 97)/Keewaydin Drive would improve 
dramatically in the AM peak hour as a result of the diamond interchange proposed in the build 
condition at Exit 2.  The existing eastbound left turn movement used by vehicles to enter 
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southbound I-93 would be shifted to an eastbound right turn movement at Intersection 4 - 
Pelham Rd (NH 97)/SB Ramps.   
 
The 2005 Selected Alternative would also result in both increases and decreases in delay that 
would not change the overall intersection LOS.  
 

Table 4-10 
Scenario 1 Intersection LOS Summary, AM and PM Peak 2020 

AM PM Intersection 
Number Intersection Location 

No Build Build No Build Build 
 Exit 1:     

1 Rockingham Park  Blvd / Mall Road C C F F 
 Exit 2:         

2 Pelham Rd (NH 97) / Stiles Rd / Manor Pky D E F F 
3 Pelham Rd (NH 97) / Keewaydin Dr F B F F 
4 Pelham Rd (NH 97) / SB Ramps B B F F 
5 Pelham Rd (NH 97) / NB Ramps F C F C 
6 Pelham Rd (NH 97) / So Policy/No Policy St C D F F 
 Exit 3:         

7 NH 111 / Village Green/ Post Office Dr D C E D 
8 NH 111 / Wall Street A B C C 
9 NH 111 / SB Ramps F C F B 

10 NH 111 / NB Ramps B B C C 
11 NH 111 / NH 111A C B C C 

 Exit 4:         
12 NH 102 / Gilcreast Rd C E D F 
13 NH 102 / Market Basket Drive E F D E 
14 NH 102 / SB Ramps B B B C 
15 NH 102 / NB Ramps C C F C 
16 NH 102 / Fordway Street D D C E 

 Exit 5:         
17 NH 28 / Symmes Drive C C F D 
18 NH 28 / NB Ramps D C C B 
19 NH 28 / SB Ramps C C D C 

 Secondary Road Intersections         
20 NH 102 / NH 121 F F F F 
21 NH 28/Cluff Crossing/Cluff Rd C C F F 
22 NH 28/ Rockingham Park Blvd C C E E 
23 NH 28 / NH 97 (Main St) E F F F 
24 NH 111A / Main St/ Nashua Rd F F F F 
25 NH 111 / N Lowell Rd / Fellows Rd F F F F 
26 NH 111 / Lowell Rd / Hardwood Rd D D E D 
27 NH 111 / NH 128 F F F F 
28 NH 102 / NH 128 F F F F 
29 NH 102 / NH 28 F F F F 
30 NH 128/ Pillsbury Rd E E C C 
31 NH 28 / Tsienneto Rd / Folsom Rd D E F F 
32 NH 111 / NH 121 F F F F 

*Unsignalized Intersection- LOS and Delay for Side Street  
** Volume exceeds capacity. Delay not measurable  
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Vehicle Miles Traveled and Vehicle Hours Traveled 
 
Table 4-11 provides the Scenario 1 VMT, VHT and average speed for the New Hampshire 
Statewide Model region.  VMT is projected to increase by approximately 1.7 percent between 
the No Build and the Build condition under Scenario 1.  In addition to changes due to different 
land use conditions, VMT increases in the Build condition because travelers would be able to 
travel longer distances in the same amount of time due to reduced congestion and increased 
speeds on I-93.  As a result, some of the trip origin/destinations throughout the region would 
change in the Build condition (e.g. some travelers would choose to make longer trips).  VHT 
would increase as well in the Build condition due to the longer travel distances.  However, the 
increase in VHT in the Build condition would be 0.2 percent greater than the No Build condition, 
a proportionally smaller increase than the increase in VMT (1.7 percent).  VHT would increase 
less than VMT because the increased capacity and reduced congestion on I-93 in the Build 
condition.  The 1.5 percent increase in network-wide average daily speed in the Build condition 
shows that the 2005 Selected Alternative would improve the efficiency of the transportation 
system in the region under Scenario 1.  An increase in the average daily speed of one-half mile 
per hour over a whole day for the entire model region (not only in New Hampshire) is 
substantial. 
 

Table 4-11 
Scenario 1 VMT, VHT and Average Speed, 2020 

 VMT VHT Average 
Speed 

No Build 74,306,502 2,228,086 33.34 
Build 75,543,678 2,231,969 33.84 
Percent Change 1.7% 0.2% 1.5% 

 
4.6.2 Scenario 2 
 
Traffic Volumes 
 
Tables 4-12 and 4-13 provide and Scenario 2 I-93 mainline ADT and DDHV volumes, 
respectively.  The results show that by 2030, Build condition traffic volumes would be between 
18 and 41 percent higher than the No Build condition traffic volumes. 
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Table 4-12 
Average Daily Traffic (ADT) 

Scenario 2, 2020 and 2030 
 2020 2030 

Segment 
2005 
Base 
Year 

No 
Build Build 

No Build –
Build Percent 

Change 

No 
Build Build 

No Build –
Build Percent 

Change 
MA. Line to Exit 1 109,000 123,100 137,000 11% 129,800 152,900 18% 
Exit 1 to Exit 2 87,000 96,700 118,000 22% 101,900 134,900 32% 
Exit 2 to Exit 3 84,000 93,700 116,900 25% 98,100 135,800 38% 
Exit 3 to Exit 4 73,000 76,500 94,800 24% 79,700 109,000 37% 
Exit 4 to Exit 4A* 72,000 69,300 88,200 27% 72,200 101,500 41% 
Exit 4A to Exit 5 72,000 81,000 100,600 24% 84,500 116,100 37% 
North of Exit 5 77,000 78,400 97,600 24% 81,700 113,100 38% 

*Exit 4A is a future No Build project that is not part of the 2005 base year condition. 
 

Table 4-13 
Directional Design Hourly Volumes (DDHV) 

Scenario 2, 2020 and 2030 
 2020 2030 

Segment No 
Build Build No Build –Build 

Percent Change 
No 

Build Build No Build –Build 
Percent Change

MA. Line to Exit 1 6,900 7,700 12% 7,300 8,600 18% 
Exit 1 to Exit 2 5,500 6,700 22% 5,700 7,600 33% 
Exit 2 to Exit 3 5,300 6,600 25% 5,500 7,700 40% 
Exit 3 to Exit 4 4,300 5,300 23% 4,500 6,100 36% 
Exit 4 to Exit 4A 3,900 5,000 28% 4,100 5,700 39% 
Exit 4A to Exit 5 4,600 5,700 24% 4,800 6,500 35% 
North of Exit 5 4,400 5,500 25% 4,600 6,400 39% 

 
Capacity Analysis  
 
I-93 Mainline 
Table 4-14 summarizes the results of the I-93 mainline LOS analysis for Scenario 2.  Under 
Scenario 2 2020 and 2030 conditions, the 2005 Selected Alternative would improve LOS on all 
segments in comparison to the No Build condition.  LOS E or F conditions would be eliminated 
on all segments except for the segment south of Exit 1 (which would be improved from LOS F to 
LOS E in both 2020 and 2030).  

 
It is important to recognize that the future design hour volumes and LOS represent traffic 
congestion in a one-hour period. However, because the peak commuter period currently extends 
beyond a single hour, the design hour is expected to experience an inflow of volume from the 
hour before and hour after the design hour as the capacity of the highway is increased with the 
widening. As a result, one substantial benefit of the additional capacity will be the shrinking of 
the duration of the peak period congestion that is experienced today by motorists. 
 
Figures 4-3 and 4-4 provide the results of the I-93 northbound temporal distribution analysis for 
Scenario 2 2020 and 2030, respectively.  In the 2020 No Build condition, the congested capacity 
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is exceeded for one hour between 4:00 PM and 5:00 PM, and is near capacity on the hours on 
either side of this peak hour.  By the 2030 No Build condition, the period during which capacity 
is exceeded increases to four hours (2:00 PM to 6:00 PM).  The 2005 Selected Alternative 
eliminates this severe congestion in 2020 and 2030.  The results demonstrate that the congestion 
reduction benefits of the 2005 Selected Alternative extend beyond the design hour considered in 
the DDHV LOS analysis.  A similar benefit in shoulder hour congestion reduction would occur 
on the southbound direction of the Exit 1 to State line segment in the AM peak period as a result 
of the additional capacity added by the 2005 Selected Alternative. 
 

Table 4-14 
I-93 Mainline DDHV LOS Summary 

Scenario 2, 2020 and 2030 
2020 2030 Segment 2005 Base 

Year No Build Build No Build Build 
MA. Line to Exit 1 E F E F E 
Exit 1 to Exit 2 F F D F D 
Exit 2 to Exit 3 F F D F D 
Exit 3 to Exit 4 E E C F C 
Exit 4 to Exit 4A E D C E C 
Exit 4A to Exit 5 E F C F C 
North of Exit 5 E E C F C 

 
Ramp Junctions 
Table 4-15 summarizes the results of the ramp junction capacity analysis for Scenario 2.  In the 
2020 No Build condition, six ramps would operate at LOS E or F during the AM peak hour, 
while ten ramps would operate at LOS E or F during the PM peak hour.  In the 2030 No Build 
condition, six ramps would operate at LOS E or F during the AM peak hour, while 15 ramps 
would operate at LOS E or F during the PM peak hour.  All of the ramps that would operate LOS 
E or F in the No Build condition would improve to LOS D or better as a result of the 2005 
Selected Alternative in both 2020 and 2030.  This represents a substantial reduction in 
congestion as a result of the 2005 Selected Alternative.   
 

4-25 



New Hampshire Department of Transportation               Chapter 4: Traffic 
Interstate 93 Improvements (Salem to Manchester)     
 

Table 4-15 
Scenario 2 Ramp Junction LOS Summary, 2020 and 2030 

2020 2030 
AM Peak PM Peak AM Peak PM Peak From/To 

No Build Build No Build Build No Build Build No Build Build
I-93 Northbound         
Exit 1 Off Ramp B A F C B A F C 
Exit 1 On Ramp C B F B D B F C 
Exit 2 Off Ramp C B F C C B F D 
Exit 2 On Ramp C B F C C B F D 
Exit 3 Off Ramp C A F C C B F D 
Exit 3 On Ramp C B E C C B F C 
Exit 4 Off Ramp C A E B C A F B 
Exit 4 On Ramp C B D B C B F C 
Exit 4A Off Ramp C B D B C B F C 
Exit 4A On Ramp C B D B D B F C 
Exit 5 Off Ramp D B E C D B F C 
Exit 5 On Ramp D B E B D B F C 
I-93 Southbound         
Exit 1 Off Ramp F C D B F C D B 
Exit 1 On Ramp F D D C F D D C 
Exit 2 On Ramp F B D B F C D B 
Exit 2 Off Ramp F C D B F C D B 
Exit 3 Off Ramp E B C B E C C B 
Exit 3 On Ramp F C C B F D C B 
Exit 4 Off Ramp D B C B D B C B 
Exit 4 On Ramp from East C B B B C B B B 
Exit 4 On Ramp from West D B C B D B C B 
Exit 4A Off Ramp D B D B D B E C 
Exit 4A On Ramp C B C B C B C B 
Exit 5 Off Ramp D B E C D B E C 
Exit 5 On Ramp D B D B D B E B 
 
Intersections 
The results of the intersection capacity analysis for Scenario 2 2020 are summarized in Table 4-
16.  The results of the intersection capacity analysis for Scenario 2 2030 are summarized in 
Table 4-17.  Additional information, including volume to capacity ratios (v/c) and average delay 
per vehicle is provided in DSEIS Appendix A: Traffic Written Reevaluation/Technical Report.  
 
In 2020, the 2005 Selected Alternative would eliminate LOS E or F conditions at two 
intersections during the AM peak and at three intersections during the PM peak hour.  The 2005 
Selected Alternative would not create LOS E or F conditions at any intersections during the AM 
or PM peak hours in 2020.  
 
In 2030, the 2005 Selected Alternative would eliminate LOS E or F conditions at five 
intersections during the AM peak hour and at four intersections during the PM peak hour.  The 
2005 Selected Alternative would create LOS E conditions at one intersection during the PM peak 
hour by increasing the average delay by 5.5 seconds (Intersection 21- NH 28/Cluff 
Crossing/Cluff Road).  The 2005 Selected Alternative would not create LOS F conditions at any 
intersections in the AM or PM peak hours. 
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The 2005 Selected Alternative would also result in increases and decreases in delay that would 
not change the overall intersection LOS in 2020 and 2030.  
 

Table 4-16 
Scenario 2 Intersection LOS Summary, AM and PM Peak 2020 

AM PM Intersection Number Intersection Location 
No Build Build No Build Build

 Exit 1:     
1 Rockingham Park  Blvd / Mall Road C B E D 
 Exit 2:         

2 Pelham Rd (NH 97) / Stiles Rd / Manor Pky C C C C 
3 Pelham Rd (NH 97) / Keewaydin Dr F B C B 
4 Pelham Rd (NH 97) / SB Ramps B B D C 
5 Pelham Rd (NH 97) / NB Ramps D C F C 
6 Pelham Rd (NH 97) / So Policy/No Policy St C C E E 
 Exit 3:         

7 NH 111 / Village Green/ Post Office Dr D C E E 
8 NH 111 / Wall Street A B C D 
9 NH 111 / SB Ramps F B F B 

10 NH 111 / NB Ramps B B C C 
11 NH 111 / NH 111A C B C B 

 Exit 4:         
12 NH 102 / Gilcreast Rd C C D D 
13 NH 102 / Market Basket Drive B C D D 
14 NH 102 / SB Ramps C B C B 
15 NH 102 / NB Ramps C C D C 
16 NH 102 / Fordway Street C C B C 

 Exit 5:         
17 NH 28 / Symmes Drive B C D D 
18 NH 28 / NB Ramps C C C B 
19 NH 28 / SB Ramps C C D B 

 Secondary Road Intersections         
20 NH 102 / NH 121 E E F F 
21 NH 28/Cluff Crossing/Cluff Rd C C D D 
22 NH 28/ Rockingham Park Blvd C C D D 
23 NH 28 / NH 97 (Main St) C C C C 
24 NH 111A / Main St/ Nashua Rd F F F F 
25 NH 111 / N Lowell Rd / Fellows Rd F F F F 
26 NH 111 / Lowell Rd / Hardwood Rd D C E E 
27 NH 111 / NH 128 F F F F 
28 NH 102 / NH 128 F E F F 
29 NH 102 / NH 28 D C F F 
30 NH 128/ Pillsbury Rd D C C C 
31 NH 28 / Tsienneto Rd / Folsom Rd D D F F 
32 NH 111 / NH 121 F F F F 

*Unsignalized Intersection- LOS and Delay for Side Street only                              
** Volume exceeds capacity. Delay not measurable                            
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Table 4-17 
Scenario 2 Intersection LOS Summary, AM and PM Peak 2030 

AM PM Intersection 
Number Intersection Location 

No Build Build No Build Build
 Exit 1:     

1 Rockingham Park  Blvd / Mall Road C B E D 
 Exit 2:         

2 Pelham Rd (NH 97) / Stiles Rd / Manor Pky C D C C 
3 Pelham Rd (NH 97) / Keewaydin Dr E B D B 
4 Pelham Rd (NH 97) / SB Ramps B B D C 
5 Pelham Rd (NH 97) / NB Ramps E C F C 
6 Pelham Rd (NH 97) / So Policy/No Policy St C D F F 
 Exit 3:         

7 NH 111 / Village Green/ Post Office Dr E D F F 
8 NH 111 / Wall Street B B C D 
9 NH 111 / SB Ramps F B F B 

10 NH 111 / NB Ramps B B C C 
11 NH 111 / NH 111A C B C C 

 Exit 4:         
12 NH 102 / Gilcreast Rd C C D D 
13 NH 102 / Market Basket Drive C C D D 
14 NH 102 / SB Ramps C B C B 
15 NH 102 / NB Ramps C C D C 
16 NH 102 / Fordway Street B B C C 

 Exit 5:         
17 NH 28 / Symmes Drive C C F D 
18 NH 28 / NB Ramps C C C C 
19 NH 28 / SB Ramps C B C B 

 Secondary Road Intersections         
20 NH 102 / NH 121 D D F F 
21 NH 28/Cluff Crossing/Cluff Rd C C D E 
22 NH 28/ Rockingham Park Blvd C C D D 
23 NH 28 / NH 97 (Main St) C D C C 
24 NH 111A / Main St/ Nashua Rd F F F F 
25 NH 111 / N Lowell Rd / Fellows Rd F F F F 
26 NH 111 / Lowell Rd / Hardwood Rd D D F F 
27 NH 111 / NH 128 F F F F 
28 NH 102 / NH 128 F E F F 
29 NH 102 / NH 28 C C F F 
30 NH 128/ Pillsbury Rd E D C C 
31 NH 28 / Tsienneto Rd / Folsom Rd D D F F 
32 NH 111 / NH 121 F F F F 

*Unsignalized Intersection- LOS and Delay for Side Street only  
** Volume exceeds capacity. Delay not measurable  

 
Vehicle Miles Traveled and Vehicle Hours Traveled 
 
Table 4-18 provides the Scenario 2 VMT, VHT and average speed for the New Hampshire 
Statewide Model region.  VMT is projected to increase by approximately 3.7 percent between 
the No Build and the Build condition under Scenario 2 in 2020 and 2030.  In addition to changes 
due to different land use conditions, VMT increases in the Build condition because travelers 
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would be able to travel longer distances in the same amount of time due to reduced congestion 
and increased speeds on I-93.  As a result, some of the trip origin/destinations throughout the 
region would change in the Build condition (e.g. some travelers would choose to make longer 
trips).  VHT would increase as well in the Build condition due to the longer travel distances.  
However, the increase in VHT in the Build condition would be 2.0 percent greater than the No 
Build condition, a proportionally smaller increase than the increase in VMT (3.7 percent).  VHT 
would increase less than VMT because of the increased capacity and reduced congestion on I-93 
in the Build condition.  The 1.6 percent increase in network-wide average daily speed in the 
Build condition in 2020 and 2030 shows that the 2005 Selected Alternative would improve the 
efficiency of the transportation system in the region under Scenario 2.  An increase in the 
average daily speed of slightly more than one-half mile per hour over a whole day for the entire 
model region (not only in New Hampshire) is substantial. 

 
Table 4-18 

Scenario 2 VMT, VHT and Average Speed, 2020 and 2030 

 VMT VHT Average 
Speed 

2020 No Build 69,784,819 1,895,748 36.81 
2020 Build 72,335,118 1,933,578 37.41 

Percent Change 3.7% 2.0% 1.6% 
    

2030 No Build 75,577,315 2,056,207 36.75 
2030 Build 78,339,302 2,097,287 37.35 

Percent Change 3.7% 2.0% 1.6% 
 
4.6.3 Comparison between Scenario 1 and Scenario 2 
 
Table 4-19 provides a comparison between the Scenario 1 and Scenario 2 2020 Build condition 
mainline ADT and LOS.  The results show that that higher population and employment levels in 
the Delphi PBAA Build condition increase traffic volumes on I-93 by between 15 and 25 percent 
over the traffic volumes based on current OEP population projections.  As a result, LOS is lower 
on several segments of I-93 under Scenario 1 in comparison to Scenario 2. The Delphi PBAA 
Build condition population levels were very similar to previous OEP population projections (e.g. 
the OEP population projections used in the 2005 Traffic Sensitivity Analysis).  However, the 
2007 OEP population projections used in Scenario 2 reflect reduced future growth compared to 
the previous projections due to slowing economic growth. 
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Table 4-19 
I-93 Mainline Average Daily Traffic and Level of Service 

Comparison Between Scenario 1 and Scenario 2, 2020 
ADT DDHV LOS 

Segment Scenario 
1 Build 

Scenario 
2 Build Difference Percent 

Difference 
Scenario 
1 Build 

Scenario 
2 Build 

MA. Line to Exit 1 160,400 137,000 23,400 15% F E 
Exit 1 to Exit 2 143,600 118,000 25,600 18% D D 
Exit 2 to Exit 3 145,100 116,900 28,200 19% E D 
Exit 3 to Exit 4 126,900 94,800 32,100 25% D C 
Exit 4 to Exit 4A 111,500 88,200 23,300 21% C C 
Exit 4A to Exit 5 131,000 100,600 30,400 23% D C 
North of Exit 5 129,700 97,600 32,100 25% D C 

 
Comparing the Scenario 1 (Table 4-11) and Scenario 2 (Table 4-18) VMT and VHT results 
shows that the overall VMT and VHT for Scenario 1 in 2020 are higher than the corresponding 
VMT and VHT values for Scenario 2 in 2020, consistent with the higher levels of population and 
employment estimated in Scenario 1.  Under Scenario 1, the population and employment levels 
estimated by the Delphi panel for the No Build and Build conditions were used to replace the 
existing model population and employment levels, resulting in a net increase in population and 
employment in the model region as a whole between the No Build and Build conditions.  In 
contrast, under Scenario 2 the same control total population and employment levels were kept 
constant between the No Build and Build, as is consistent with standard demographic forecasting 
practice).   
 
The percentage increase in VMT and VHT between the No Build and Build conditions is higher 
in Scenario 2 than in Scenario 1.  This difference is explained by the combination of several 
differences in the modeling of Scenario 1 and Scenario 2, including a different zonal structure in 
Scenario 1 analysis (no changes to the TAZ boundaries and network detail around I-93 Exit 4A 
under Scenario 1), and increased congestion under Scenario 1 relative to Scenario 2 due to the 
higher population and employment levels.  It is important to note that the relative increase in 
regional speeds under the Build condition (approximately 1.5 percent) is approximately the same 
between Scenario 1 and Scenario 2.  
 
4.6.4 Tolling Sensitivity Analysis 
 
Traffic Volumes 
 
The ADT volumes for the Build with Toll condition are presented in Table 4-20 (2020) and 
Table 4-21 (2030).  The Directional Design Hour Volumes are presented in Table 4-22 (2020) 
and Table 4-23 (2030).  The traffic volume data shows that the Build with Toll condition would 
reduce traffic volumes in comparison to the Build without toll condition.  As would be expected, 
the largest ADT reduction as a result of tolling occurs on the segment of I-93 south of Exit 1 (the 
segment where the toll would be located).  Under Scenario 2 2020 conditions, ADT on the 
segment south of Exit 1 is reduced by 12,900 or 9.4 percent as a result of the toll.  In 2030, ADT 
south of Exit 1 is reduced by 19,000 or 12.4 percent as a result of the toll. For the northern 
portions of the corridor, the drop in the mainline volumes as a result of tolling is smaller. 
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Table 4-20 
Average Daily Traffic (ADT) 

Build with Toll Compared to Build without Toll, Scenario 2 2020 

Segment 
2020 Build 
with Toll 

2020 Build 
without Toll Difference Percent Change 

MA. Line to Exit 1 124,100  137,000  -12,900 -9.4% 
Exit 1 to Exit 2 113,000  118,000  -5,000 -4.2% 
Exit 2 to Exit 3 113,700  116,900  -3,200 -2.7% 
Exit 3 to Exit 4 93,000  94,800  -1,800 -1.9% 
Exit 4 to Exit 4A 88,300  88,200  100 0.1% 
Exit 4A to Exit 5 100,200  100,600  -400 -0.4% 
North of Exit 5 97,000  97,600  -600 -0.6% 
 

Table 4-21 
Average Daily Traffic (ADT) 

Build with Toll Compared to Build without Toll, Scenario 2 2030 

Segment 
2030 Build 
with Toll 

2030 Build 
without Toll Difference Percent Change 

MA. Line to Exit 1 133,900  152,900  -19,000 -12.4% 
Exit 1 to Exit 2 122,700  134,900  -12,200 -9.0% 
Exit 2 to Exit 3 127,400  135,800  -8,400 -6.2% 
Exit 3 to Exit 4 103,200  109,000  -5,800 -5.3% 
Exit 4 to Exit 4A 97,400  101,500  -4,100 -4.0% 
Exit 4A to Exit 5 111,500  116,100  -4,600 -4.0% 
North of Exit 5 108,600  113,100  -4,500 -4.0% 
 

Table 4-22 
Directional Design Hourly Volumes (DDHV) 

Build with Toll Compared to Build without Toll, Scenario 2 2020 

Segment 
2020 Build 
With Toll 

2020 Build 
Without Toll Difference Percent Change 

MA. Line to Exit 1 7,000  7,700  -700 -9.1% 
Exit 1 to Exit 2 6,400  6,700  -300 -4.5% 
Exit 2 to Exit 3 6,400  6,600  -200 -3.0% 
Exit 3 to Exit 4 5,200  5,300  -100 -1.9% 
Exit 4 to Exit 4A 5,000  5,000  0 0.0% 
Exit 4A to Exit 5 5,700  5,700  0 0.0% 
North of Exit 5 5,500  5,500  0 0.0% 
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Table 4-23 
Directional Design Hourly Volumes (DDHV) 

Build with Toll Compared to Build without Toll, Scenario 2 2030 

Segment 
2030 Build 
With Toll 

2030 Build 
Without Toll Difference Percent Change 

MA. Line to Exit 1 7,600  8,600  -1,000 -11.6% 
Exit 1 to Exit 2 6,900  7,600  -700 -9.2% 
Exit 2 to Exit 3 7,200  7,700  -500 -6.5% 
Exit 3 to Exit 4 5,800  6,100  -300 -4.9% 
Exit 4 to Exit 4A 5,500  5,700  -200 -3.5% 
Exit 4A to Exit 5 6,300  6,500  -200 -3.1% 
North of Exit 5 6,100  6,400  -300 -4.7% 
 
The traffic modeling results for the tolling sensitivity analysis show that the implementation of 
the toll not only affects the I-93 corridor, but has a region-wide effect.  Generally, the change in 
traffic volumes is spread throughout the region and is not focused on the parallel roads closest to 
I-93 (e.g. NH 28).  The reason this occurs is because the toll changes trip distribution patterns, 
both destinations and route choice.  Based on the value of time, the toll is treated as a travel time 
impedance in the model—resulting in changes in destination choices.  For example, fewer people 
would leave New Hampshire to travel to Massachusetts as a result of the toll.  In addition to the 
changes in destinations as a result of the toll, some of the changes in route choice that does occur 
involve other regional roadways farther away from the I-93 corridor.  DSEIS Appendix A: 
Traffic Written Reevaluation/Technical Report provides additional information and mapping 
illustrating the effect of the potential toll on traffic volumes.  
 
Capacity Analysis 
 
Table 4-24 compares the results of the LOS analysis for the Build with Toll and the Build 
without Toll conditions.  The results indicate that with the exception of three segments in 2020, 
the change in traffic volumes as result of tolling would not change the LOS results.  The freeway 
segment between MA Line to Exit 3 would improve from LOS E for the 2020 Build without Toll 
condition to LOS D for the 2020 Build with Toll condition. The two freeway segments between 
Exit 1 and Exit 3 would improve from LOS D for the 2020 Build without Toll condition to LOS 
C for the 2020 Build with Toll condition. 
 
The results of the ramp junction analysis indicate that all ramps for the Build with Toll condition 
would operate at the same LOS as the Build condition except for two to five ramps to and from 
I-93 southbound.  LOS would improve at these ramps due to a combination of traffic diversion 
and drivers readjusting their destinations due to the implementation of a toll south of Exit 1. 
Ramps further from the location of the toll show less of an effect on ramp volumes and thus no 
effect on LOS.  
 
Intersection capacity analysis was conducted for intersections in the vicinity of Exit 1, Exit 2, 
and Exit 3 for the Build with Toll condition.  Intersections in the vicinity of these exits were 
selected for analysis because the model results showed that within the I-93 corridor, the 
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influence of the toll decreases as the distance from the toll location increases.  The intersections 
beyond Exit 3 did not exhibit substantial change in volumes as a result of the toll.   
 

Table 4-24 
I-93 Mainline DDHV LOS Summary 

Build with Toll Compared to Build without Toll, Scenario 2 2020 and 2030 
2020 2030 

 Build 
with Toll 

Build without 
Toll 

Build 
with Toll 

Build 
without Toll 

MA. Line to Exit 1 D E E E 
Exit 1 to Exit 2 C D D D 
Exit 2 to Exit 3 C D D D 
Exit 3 to Exit 4 C C C C 
Exit 4 to Exit 4A C C C C 
Exit 4A to Exit 5 C C C C 
North of Exit 5 C C C C 

 
For the analyzed intersections associated with the I-93 interchanges at Exit 1, Exit 2, and Exit 3, 
the capacity analyses indicate that the Build with Toll condition would generally improve traffic 
congestion at these intersections in comparison to the Build without Toll condition in both 2020 
and 2030 in the AM and PM peak hours.  The toll would not create LOS E or LOS F conditions 
in 2020 or 2030.  This result occurs because the addition of the toll affects trip making patterns 
broadly at a regional level, including a decrease in the number of trips between New Hampshire 
and Massachusetts.  For detailed capacity analysis results, refer to DSEIS Appendix A: Traffic 
Written Reevaluation/Technical Report.  
 
4.7 Conclusions 
 
Scenario 1 and Scenario 2 
 
The Scenario 1 and Scenario 2 mainline traffic volume and LOS analyses reaffirm the need for 
and transportation benefits of the 2005 Selected Alternative.  For Scenario 1, the 2005 Selected 
Alternative would eliminate LOS F conditions along the I-93 corridor north of Exit 1 (the 
segment between the State line and Exit 1 would be at LOS F in the No Build and Build 
conditions).  For Scenario 2, the 2005 Selected Alternative eliminates LOS F conditions on all 
segments in 2020 and 2030.  Under Scenario 2, the 2005 Selected Alternative also eliminates 
LOS E conditions on all segments, except for the segment south of Exit 1, which would be 
improved from LOS F to LOS E.   
 
LOS F (Scenario 1) or LOS E (Scenario 2) for the segment of I-93 south of Exit 1 is considered 
acceptable given NHDOT’s policy to not construct roadways with more than four-lanes in each 
direction.  In addition to reducing peak hour congestion, the 2005 Selected Alternative would 
also reduce the congestion experienced by travelers in the shoulder hours on either side of the 
peak hour.  
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The Scenario 1 and Scenario 2 ramp junction LOS analyses show that the 2005 Selected 
Alternative would eliminate all LOS E and LOS F conditions as a result of the reconstruction of 
the interchanges along the project corridor.  
 
The Scenario 1 and Scenario 2 intersection LOS analyses show both positive and negative effects 
of the 2005 Selected Alternative on congestion near interchanges and on secondary roads.  
Particularly for Scenario 2, the 2005 Selected Alternative reduces delay at more intersections 
than it increases.  For Scenario 2 2030, the 2005 Selected Alternative would eliminate LOS E or 
F conditions at five intersections during the AM  peak hour and four intersections in the PM peak 
hour, but would only create LOS E conditions at one intersection during the PM peak hour.  The 
results demonstrate that the 2005 Selected Alternative would not degrade travel conditions on the 
secondary road system as a whole.  
 
Tolling Sensitivity Analysis 
 
The Build with Toll condition would reduce traffic volumes and improve LOS on the I-93 
mainline.  The effect of tolling in the New Hampshire Statewide Model shows a diffuse effect on 
travel patterns at a regional scale, including both changes in trip destinations (e.g. less trips from 
New Hampshire to Massachusetts) and changes in trip route (e.g. shifts to north-south roadway 
corridors other than I-93).  As a result of the regional effect of tolling in the model, the effects of 
tolling on intersections in the vicinity of I-93 are primarily positive.  The tolling sensitivity 
analysis shows that the proposed toll would not create substantial or widespread congestion on 
the secondary road network in the vicinity of I-93.  
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