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EXECUTIVE SUMMARY 
 
The City of Nashua proposes to widen and improve a section of NH 101A within the city 
limits as recommended in the Route 101A Corridor Master Plan and Improvements 
Program Final Report of December 2002 prepared by the Nashua Regional Planning 
Commission (NRPC).  The project area is approximately 2.0 miles in length beginning 
just west of the intersection with Celina Avenue and continuing easterly to the 
intersection with Somerset Parkway.  The project includes minor approach work on the 
intersecting side roads and modifications to the seven existing signalized intersections.   
 
The purpose of this project is to provide an efficient roadway with an acceptable level of 
service and improved safety for NH 101A and the intersections along the corridor from 
Celina Avenue to Somerset Parkway with a reasonable cost to the public while 
improving the pedestrian and bicycle facilities, esthetics, and without adversely affecting 
environmental, cultural, economic, and social resources.  The need for the project is 
due to the road’s position as a vital east-west regional traffic corridor connecting 
Nashua, Amherst, and Milford.  The absence of other east-west arterials in southern 
New Hampshire magnifies the significance of the roadway’s deficiencies.  The study 
area, located between Celina Avenue and Somerset Parkway also provides access to 
numerous retail, commercial, and industrial businesses, as well as residential 
developments.  The performance of NH 101A is considered deficient based on 
insufficient highway capacity and poor levels of service along the roadway and at 
intersections, limited bus transit accessibility, inadequate pedestrian and bicycle access 
and safety, and insufficient access management. 
 
It is proposed that the roadway be widened to three lanes in each direction with 
consistent width shoulders and sidewalks throughout.  Raised medians will be provided 
along the entire project length, including closing the median at State Street.  A number 
of alternative alignments were considered, including widening the roadway equally on 
each side about the existing centerline.  Ultimately, a Preferred Alternative was selected 
that minimized impacts to adjacent properties along the corridor.  Environmental and 
other impacts were also considered in developing the Preferred Alternative.  The 
Preferred Alternative should provide at least Level of Service D throughout the corridor 
in the design year of 2027. 
 
The project will require right-of-way acquisitions throughout and will improve the existing 
stormwater collection and treatment system.  The roadway will be widened utilizing the 
same pavement layers and thicknesses and the existing pavement will be overlaid to 
provide a consistent driving surface.  In order to complete the project many existing 
utility poles must be relocated and minor relocations of fire hydrants and other control 
valves are also required.  The estimated cost of construction is $8.4 million. 
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1.0 Introduction 
 

The City of Nashua proposes to widen and improve a section of NH 101A within the city 
limits as recommended in the Route 101A Corridor Master Plan and Improvements 
Program Final Report of December 2002 prepared by the Nashua Regional Planning 
Commission (NRPC).  The NRPC is providing project management assistance and 
McFarland-Johnson (MJ) is providing professional services in the preliminary 
engineering Part A phase.  This report describes the project, its purpose and need, the 
alternatives evaluated, and the engineering parameters that the project follows.  It also 
provides information regarding project impacts and costs.  Two additional reports 
supplement the data provided in this report.  A traffic report titled “NH 101A Widening 
Traffic Analysis Report” developed by Fay, Spofford, and Thorndike describes the 
current and future predicted traffic impacts.  In addition, a report titled “NH 101A Road 
Widening and Improvements Environmental Study” provides details of the 
environmental resources along the corridor and the impacts to those resources from the 
proposed construction. 
 
2.0 Project Description 
 
The project area is approximately 2.0 miles in length beginning just west of the 
intersection with Celina Avenue and continuing easterly to the intersection with 
Somerset Parkway (shown in Figures 2-1 through 2-3).  The project includes minor 
approach work on the intersecting side roads and modifications to the seven existing 
signalized intersections.   
 
Currently, most of the roadway along the corridor consists of four through lanes - two 
lanes in each direction - with a left-turn median lane throughout.  There are multiple 
driveway access points, inconsistent signage, and somewhat conflicting land uses.  The 
existing corridor is a mix of mostly commercial, industrial, and retail facilities.  Some of 
the properties generate traffic throughout the day, while others generate more traffic 
during normal commuting hours.  The corridor has “big box” retail establishments along 
with small privately owned businesses.  The New Hampshire Community Technical 
College (NHCTC), located about midway along the project corridor, is attended entirely 
by commuters and generates significant traffic volumes.   
 
Future development will almost certainly replace the two remaining residences, and 
even some of the bigger retail concerns, such as Building 19, may be replaced by even 
bigger retailers (such as Wal-Mart).  Most of the businesses are located back from the 
existing roadway but some are closer and are impacted, at least to some degree, by the 
widening of the road. 
 
Because of the mixed use along the roadway, traffic types vary.  Due to the 
development occurring west of Nashua in Amherst and Milford, many people use NH 
101A to commute to and from their jobs.  The retail services along the corridor generate 
a large amount of traffic and existing manufacturing or commercial service businesses 
generate the remainder of the traffic within the corridor.  Traffic volumes along the 
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roadway have been steadily increasing, more than doubling since 1980.  The current 
roadway was constructed in 1981 and, since traffic volumes have continued to grow, it 
has become increasingly congested. 
 
3.0 Purpose and Need 
 

3.1. Purpose of the Project 
 

The purpose of this project is to provide an efficient roadway with an acceptable 
level of service and improved safety for NH 101A and the intersections along the 
corridor from Celina Avenue to Somerset Parkway with a reasonable cost to the 
public while improving the pedestrian and bicycle facilities, esthetics, and without 
adversely affecting environmental, cultural, economic, and social resources. 

 
3.2. Need for the Project 

 
NH 101A within Nashua provides a transportation link to Amherst, Milford, and 
other areas to the west while also providing access to several intersecting 
roadways along the corridor.  The roadway provides a route for commuters to 
access the F.E. Everett Turnpike and downtown Nashua.  It also provides access 
to retail establishments, as well as residential, commercial, and industrial 
properties and developments.  The roadway is a City maintained highway and is 
classified as an urban arterial.  This project is identified in the state’s Ten Year 
Transportation Improvement Plan. 
 
The need for the project is due to the road’s position as a vital east-west regional 
traffic corridor connecting Nashua, Amherst, and Milford.  The absence of other 
east-west arterials in southern New Hampshire magnifies the significance of the 
roadway’s deficiencies.  The study area, located between Celina Avenue and 
Somerset Parkway also provides access to numerous retail, commercial, and 
industrial businesses, as well as residential developments.  The performance of 
NH 101A is considered deficient based on insufficient highway capacity and poor 
levels of service along the roadway and at intersections, limited bus transit 
accessibility, inadequate pedestrian and bicycle access and safety, and 
insufficient access management.  These deficiencies are described in more detail 
below. 
 
Highway Capacity 
NH 101A from Celina Avenue to Somerset Parkway currently operates at level of 
service (LOS) F at the intersection of Thornton Road/Deerwood Drive during the 
PM peak hour and LOS D at the intersection of Sunapee Street/Townsend West 
during the AM Peak hour.  In addition, the unsignalized intersections at Capitol 
and State Streets currently operate at LOS F during the AM, PM and Saturday 
peaks.  By the year 2027, LOS E and F are expected to be common at many 
intersections along the corridor if no changes are made.  The City of Nashua 
would like to maintain a minimum LOS D or better on this portion of roadway 
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through the year 2027 due to the many important functions that the roadway 
provides.  The current configuration of the roadway generally consists of two 
lanes in each direction with left turn lanes provided at many of the intersections.  
The current roadway layout does not provide LOS D in the design year along the 
roadway or at the intersections, making modifications necessary. 
 
Bus Transit Accessibility 
The Nashua Transit System currently provides bus service along NH 101A with 
twelve bus stops located within the study area and provides twelve round trips 
per day.  Currently, stopping buses either use the shoulder to exit the traffic 
stream or, if the shoulder does not exist, disrupt the flow of traffic during stops.  
As traffic volume increases along the roadway, proper bus pullouts and the 
proper location of bus stops in reference to intersections will be needed to ensure 
that the transit system does not disrupt the flow of other vehicular traffic. 
 
Pedestrian/ Bicycle Access 
Pedestrian and bicycle access along NH 101A within the study area is hindered 
due to a lack of sidewalks in some areas, very few protected crossings at 
signalized intersections, and inconsistent shoulder widths.  In some areas where 
sidewalks do not exist, pedestrians have worn paths in many areas.  Some 
sidewalks also have limited width and are not adequate for safe multi-modal use 
by both pedestrians and bicycles.  In most areas where sidewalks are provided, 
they are located adjacent to the roadway.  A lack of clearly delineated crosswalks 
and pedestrian phases at some of the signalized intersections makes the 
roadway unsafe for, and not conducive to, pedestrian transit.  NH 101A is not 
currently designated as a statewide bicycle route, but a number of cyclists have 
been seen using the corridor.  In some areas the shoulders provide little refuge 
for bicyclists, while in other areas the width is more than adequate. 
 
Access Management 
Some driveway access points along NH 101A within the study area are currently 
located within the functional area of the intersections, leading to vehicular 
conflict, decreased safety, and increased congestion.  There are also inadequate 
transition areas between arterial flow and the driveway locations.  Wherever 
possible, the access points along the roadway should be eliminated, 
consolidated, or modified to maximize safety and efficiency throughout the 
corridor.  Providing a wider median and closing unsignalized median openings 
would provide a safer more efficient roadway. 
 
No parallel roadways exist within close proximity to NH 101A.  This contributes to 
the traffic congestion along the corridor as vehicles are forced to access all 
properties along the corridor from the driveways along NH 101A.  As vehicles 
utilize driveways along the corridor they cause other vehicles to slow to allow 
them to enter or leave the traffic flow.  Vehicles with multiple destinations along 
the corridor are forced to enter the traffic stream more than once on NH 101A 
causing additional degradation of traffic movements.  The addition of a parallel 
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roadway, or at the very least, cross connections between adjacent parcels, would 
help improve traffic flow along the corridor. 
 

4.0 Traffic Analysis 
 

In order to determine the best solution to the issues described above, a traffic analysis 
was performed.  The Nashua Regional Planning Commission developed proposed 
traffic volumes based on their regional traffic model.  The regional model was calibrated 
based on traffic counts taken throughout the region using data from 2000 and 2002.  
Future volumes were derived by applying the current percentages to predictions of 
growth within the region and corridor.  In addition, counts were taken to determine if 
traffic signals were warranted at Capitol or State Street.  These volumes were then used 
to develop a traffic analysis model that provides the existing and proposed level of 
service for the roadway at each intersection. 
 
The model provided levels of service for 2007, 2017, and 2027 in various scenarios.  
The preferred alternative consists of three lanes in each direction and provides at least 
Level of Service D at all intersections.  It provides an additional eastbound left turn lane 
on NH 101A at the Thornton Road/Deerwood Drive intersection, while maintaining the 
two left turn lanes eastbound at Somerset Parkway.  All other intersections will have 
single left turn lanes with protected signal phases.  In addition, the preferred alternative 
provides a new traffic signal at Capitol Street, while closing the median at State Street, 
allowing only right-in/right-out movements at that intersection.  The complete traffic 
analysis is provided in a report titled NH 101A Traffic Analysis, November 2007.  The 
table below is an excerpt from that report (Table 5) and provides information concerning 
the preferred alternative. 
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TABLE 5 - Future Build Traffic Operations 
(with Corridor Study Recommendations) 

2017 Build 2027 Build 
        
Weekday AM Peak Hour v/c Delay(s) LOS v/c Delay(s) LOS
Signalized         
     Celina Ave. 0.59 8.6 A 0.62 9 A 
     Cellu Dr./Nimcor Dr. 0.54 9.7 A 0.59 7.1 A 
     Blackstone Dr. 0.55 4.7 A 0.58 5.1 A 
     Capitol Street 0.59 5.6 A 0.65 9 A 
     Thornton Rd./Deerwood Dr. 0.82 21.2 C 0.93 32.8 C 
     Sunapee St./Townsend West 0.93 19.2 B 0.98 16 B 
     Building 19 0.66 5.2 A 0.7 4.8 A 
     Somerset Pkwy. 0.95 24.5 C 1.04 41.9 D 
Unsignalized         
     State St. 0.69 73.8 F >2 >200 F 
Weekday PM Peak Hour             
Signalized         
     Celina Ave. 0.64 6.5 A 0.67 6.3 A 
     Cellu Dr./Nimcor Dr. 0.68 8.6 A 0.71 11.7 B 
     Blackstone Dr. 0.66 7.9 A 0.7 5.6 A 
     Capitol Street 0.68 8.3 A 0.74 9.2 A 
     Thornton Rd./Deerwood Dr. 1.06 41.8 D 1.15 57.5 E 
     Sunapee St./Townsend West 0.79 13.2 B 0.85 14 B 
     Building 19 0.72 12.6 B 0.74 12.9 B 
     Somerset Pkwy. 0.88 22.3 C 0.97 28.9 C 
Unsignalized         
     State St. 0.83 90.9 F 0.92 117.1 F 
Saturday Midday Peak Hour             
Signalized         
     Celina Ave. 0.6 11.1 B 0.64 11.9 B 
     Cellu Dr./Nimcor Dr. 0.59 12 B 0.62 5.8 B 
     Blackstone Dr. 0.5 3 A 0.54 4.5 A 
     Capitol Street 0.51 2.5 A 0.55 4 A 
     Thornton Rd./Deerwood Dr. 0.71 15.3 B 0.82 19.7 B 
     Sunapee St./Townsend West 0.67 13.6 B 0.73 9.5 A 
     Building 19 0.63 7.6 A 0.67 9.7 A 
     Somerset Pkwy. 0.66 11.2 B 0.72 12.8 B 
Unsignalized         
     State St. >2 >200 F >2 >200 F 
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5.0 Design Elements (Design Speed, Alignment, and Superelevation) 
 
The existing roadway was developed using a design speed of 50 mph in the late 1970’s.  
Since then the design standards have changed somewhat and the character of the 
roadway has also changed as more and more development has occurred.  The current 
posted speed limit is 40 mph.  During the peak hours, because of congestion, average 
speeds along the corridor are likely to be less than 40 mph. 
 
For the proposed roadway, it was determined that a design speed of 40 mph was 
appropriate.  The design speed and all other roadway geometric parameters were 
developed using the American Association of State Highway and Transportation 
Officials (AASHTO) “Green Book”, A Policy on Geometric Design of Highways and 
Streets, 2004.  The existing horizontal and vertical curves along the roadway were 
originally developed to satisfy a 50 mph design speed as defined by the 1968 AASHTO 
“Blue Book”, an older version of the same publication.  Use of a design speed of 40 mph 
is appropriate along this corridor as it is assumed that the posted speed will never be 
raised beyond this point, and in fact may be lowered over the life of the project.   
 
The curves along the corridor are relatively flat, both horizontally and vertically, and 
allow the driver to travel relatively quickly along the corridor if not for the constraints 
provided by the traffic signals and turning traffic at the intersections and the driveways.  
The relatively short distances between the traffic signals (the longest distance between 
signals is from Thornton Road/Deerwood Drive to Blackstone Drive, about one-half 
mile) help to regulate traffic speed.  The preferred alternative provides a progression 
speed of approximately 35 mph.  Even in off-peak times there is normally enough traffic 
volume at the crossroads to activate the traffic signals, keeping speeds in check.  
Increasing development and the need to maintain access openings along the roadway, 
along with the traffic signal control system, will continue to constrain vehicle speed 
along the corridor to speeds below 40 mph. 
 
Lowering the speed limit along the roadway could be considered after final construction 
of the roadway is completed.  A speed study to determine the 85th percentile speed 
should be completed in order to determine the speed that the public is comfortable 
driving along the new corridor.  Lowering the speed limit could provide additional safety 
for pedestrians and bicyclists along the corridor.  Studies have shown that vehicle-
pedestrian collisions result in increased fatalities as vehicle speed increases - over 80% 
at 40 mph versus approximately 45% at 30 mph versus less than 20% at 20 mph 
(AASHTO Guide for the Planning, Design, and Operation of Pedestrian Facilities, 2004).  
However, lowering the speed limit without regard for the prevailing roadway speed could 
result in more vehicle collisions due to greater variation in vehicle speeds.  The use of 
narrower lanes as discussed below, sidewalks behind curb, raised medians with 
landscaping and additional landscaping where possible, along with the use of the traffic 
signal system should control and help reduce vehicle speeds.    
 
The sharpest curve along the roadway has a 2864’ radius (a 2 degree curve).  The 
proposed alignment decreases the radius of this curve to 2500’.  The superelevation of 
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this curve will not increase though, as the design speed has been reduced.  A few other 
curves along the roadway were also modified slightly, but these modifications are 
insignificant with regard to the operation of the roadway.  Normal cross slope along the 
roadway is 2% while the maximum superelevation along the roadway is 2.2%.  These 
values are appropriate for the 40 mph design speed.  Horizontal curve information is 
shown on Figures 2-1 through 2-3) 
 
The grades along the roadway are relatively flat as well, with the steepest grade being a 
little over two percent.  The grades do not significantly influence the flow of traffic and 
the proposed design does not alter these grades.  One of the project alternatives looked 
at the merits of modifying the vertical curve just east of the intersection of Townsend 
West/Sunapee Street to improve the driveway connections and reduce property 
impacts.  This discussion is in Section 7.8.  Figures 5.1 through 5.8 show an 
approximate existing profile of NH Route 101A with the vertical curve information 
displayed. 
 
6.0 Typical Section 
 
The existing roadway consists of one twelve foot wide and one eleven foot wide lane in 
each direction with ten foot wide shoulders on each side and a twelve foot wide median 
lane.  This roadway section exists for most of the corridor, except at the east and west 
ends.  In those areas, the section changes to three lanes in each direction.  In addition, 
when the Target store (600 Amherst Street) was approved, the City required that a third 
eastbound lane be added in that area.  As mentioned above, the current two lane typical 
section is inadequate and cannot provide an acceptable level of service. 
 
In order to provide an acceptable Level of Service, the existing roadway needs to be 
widened to three lanes in each direction.  The proposed roadway will consist of three 
eleven foot lanes in each direction with five foot shoulders and five foot sidewalks on 
each side and a sixteen foot median.  At intersection locations, the median will consist 
of an eleven foot turn lane adjacent to a four foot median island with a one foot shoulder 
for the opposing through lane.  Away from the intersection locations, the median will 
consist of a 14’ wide landscaped median island with one foot shoulders on either side.  
Eleven foot wide travel lanes are adequate width in urban conditions and provide a 
measure of traffic calming.  This lane width matches the existing outer lane widths both 
within the limits of the project and the lane widths seen to the east of the project limits.  
The five foot shoulder width is the standard width used in New Hampshire for shoulders 
next to vertical curb where bicycle traffic is anticipated. 
 
As mentioned above, the roadway will provide pedestrian facilities in keeping with the 
multi-modal purpose of the road.  Sidewalks are provided on both sides and are five feet 
wide.  As currently shown, these walks are located adjacent to the curb, just off the 
shoulder.  However, where it is feasible or can be negotiated with the property owner, 
the sidewalk will be located away from the roadway and a planted area will be provided 
between the curb and sidewalk in those locations.  This is the case in front of the New 
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Hampshire Community Technical College (NHCTC) where the City and the college will 
work together to provide a large landscaped area. 
Bus service is also part of the multi-modal plan for the corridor.  Existing bus stops will 
be maintained throughout the corridor and, at two locations, bus pullouts will be 
provided.  These pullouts will be located near NHCTC.  The first is on the eastbound 
side just east of State Street.  The second will be located in front of the College on the 
westbound side, and may be configured as part of a new Amherst Street entrance being 
contemplated by NHCTC. 
 
Figure 6-1 compares the existing typical section to the proposed typical section. 
 
7.0 Preferred Alternative Development 
 
As mentioned above, to provide an acceptable level of service as well as to improve 
bicycle and pedestrian mobility, the roadway needs to be improved to the proposed 
typical section.  The existing roadway has a curb-to-curb distance of 78 feet while the 
proposed typical has a proposed curb-to-curb distance of 92 feet.   
 
The basic approach to the development of the preferred alternative alignment was to 
hold the existing alignment and widen equally on either side of the existing roadway.  
However, in many locations, this approach resulted in excessive impacts to properties 
which are currently located in close proximity to the existing roadway.  Wherever 
practical, the proposed alignment was shifted to minimize these excessive impacts.  
This resulted in properties on one side of the roadway having more or less impacts 
depending on their location.  However, in many of these cases, this shift merely resulted 
in more acquisition of existing vegetated areas while minimizing the impacts to buildings 
or parking areas.  While this is regrettable, it is envisioned that some of the loss of 
green areas can be mitigated by replacing or enhancing other areas along the corridor.  
This can be done by working with property owners that currently have little or no 
landscaping by encouraging them to enhance their properties.  Below is a list of 
locations where the preferred alignment differs from the existing alignment to minimize 
the overall impact of the project. 
 

7.1. Round Pond 
 
The existing roadway is currently 
directly adjacent to the Round Pond.  
Therefore, any widening in this area 
would result in impacts to the adjacent 
wetlands and to Round Pond itself.  
Figure 7.1-1 shows the limit of impacts 
with widening occurring along the 
existing alignment.  In order to avoid 
impacts to this important environmental 
resource, the proposed alignment was 
located approximately 8 feet north of 
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the existing alignment.  This resulted in the proposed southern curb line being in 
almost the same location as the existing curb line.  This alignment shift allowed 
for the addition of proposed sidewalk without directly impacting Round Pond or 
the adjacent wetlands.  This alignment shift was possible due to the fact that the 
buildings located on the opposite side of the roadway from Round Pond are set 
back from the roadway far enough that they are not significantly impacted.  
Figure 7.1-2 shows widening of the roadway in this area. 
 
7.2. 547 Amherst Street and Southern NH University (546 Amherst) 
 
This location is a difficult “pinch point” along the corridor as the buildings on 
either side of the roadway are located relatively close to the existing roadway.  
The Southern NH University (formerly 
NH College) building is approximately 
15 feet away from the existing edge of 
pavement while the 547 Amherst Street 
building is approximately 35 feet behind 
the existing edge of pavement.  
However, the parking for 547 Amherst 
Street is located only 18 feet behind the 
existing roadway.  Because the 547 
Amherst Street building is located 
farther from the existing roadway than 
the Southern NH University building, 
the proposed alignment was shifted to the north to attempt to “split the difference” 
between the two buildings and provide enough room for the wider roadway.  It 
should be noted that the alignment through this area is also affected indirectly by 
the need to avoid impacts to Round Pond.  Because of this, the roadway is 
slightly closer to the southwest corner of the building then the southeast corner. 
 
The first approach was to place the proposed alignment equidistant between the 
two buildings.  This alignment resulted in impacts to two existing parking spaces 
at 547 Amherst Street and also placed the proposed roadway in close proximity 
to two other properties located to the east.  Figure 7.2-1 shows the impacts 
associated with the first option.  The second approach was to place the 
alignment as far south as possible while maintaining a minimum of 5 feet from 
the proposed back of sidewalk to the face of the Southern NH University.  This 
alignment maximized the front setback distance for the 547 Amherst Street 
building and avoided any impact to parking spaces on the property as well.  
However, this alignment will impact some signs, utility poles, and a number of 
existing trees east of Capitol Street.  Figure 7.2-2 shows the impacts associated 
with this option.  An intermediate alignment location was developed that 
maximized the front setback distance for the 547 Amherst building while avoiding 
impacts to the existing trees east of Capitol Street.  This alignment also avoids 
impacts to the existing parking at the 547 Amherst building.  This became the 
preferred alternative and Figure 7.2-3 shows the impacts associated with it. 
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During meetings with the property owner of 547 Amherst Street, concern was 
expressed about increased noise levels due to the project.  It was determined 
that even though the roadway is closer to the building in the proposed condition it 
does not constitute a noise impact as defined by the NHDOT standards.  In any 
event, providing a noise barrier to reduce roadway noise is not possible at this 
location due to the driveway locations and the commercial nature of the building 
and the need for it to remain visible to the public.  Further discussion on this 
issue is provided in the “NH 101A Road Widening and Improvements 
Environmental Study”. 
 
7.3. Intersection of NH 101A and Capitol Street 
 
The existing intersection at this location is unsignalized with left turn lanes 
provided in both directions on NH 101A.  Opposing Capitol Street is a driveway 
providing access to Nathaniel’s Restaurant (539 Amherst Street) and two other 
businesses; a body shop and a recreational vehicle sales shop.  Currently, it is 
very difficult for left turning traffic from both Capitol Street and the restaurant 
driveway to enter and exit NH 101A.  The heavy traffic volumes make left turns 
extremely difficult during many times of the day, but especially during the peak 
hours, causing a LOS F during those times.  Allowing unprotected left turns at 
this intersection is a safety concern which will only be aggravated by increasing 
traffic volumes and the proposed lane additions on NH 101A.   
 
Three options were considered for the future operation of this intersection.  The 
first option was to maintain the intersection as unsignalized.  This option does not 
address the low level of service or the safety issues so it was dropped from 
further consideration. 
 
The second option was to close the median island.  This would convert the 
approach to Capitol Street and the driveway to 539 Amherst Street into right-in / 
right-out only operation.  While this option addressed the level of service and 
safety issues at the intersection, it introduced secondary impacts to the 
restaurant and other businesses at 539 Amherst Street, the Mobil station at 543 
Amherst Street, and properties along Capitol Street.  Patrons would be forced to 
make U-turns at either Blackstone Drive or State Street to access these 
properties.  This could adversely affect their business operations. 
 
A third option was to construct a traffic signal at the intersection.  This option 
improves the operation and safety at the intersection while maintaining access to 
Capitol Street and the businesses at 539 Amherst Street.  One adverse impact of 
this option is that it slightly diminishes the overall operation of the corridor as a 
whole as it affects the signal coordination.  The progression along the corridor is 
degraded somewhat by the installation of an additional traffic signal, but the 
safety improvements are significant and cannot be ignored.  Providing a safer 
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way for traffic to turn left into or out of Capitol Street and 539 Amherst Street 
outweighs the slight degradation of traffic flow along the corridor.   
 
The third option was chosen as the preferred alternative as it improves the 
operation of the intersection while maintaining existing access with only a slight 
adverse impact to the Level of Service for the corridor.  As part of this option, a 
connection could also be made between the properties at 539 Amherst Street 
and Fletcher’s Appliances) 531 Amherst Street.  This connection is shown on 
Figure 9-2 and is discussed as part of Section 9.0. 
 
The alignment location in this area is shifted approximately 11 feet south of the 
existing alignment.  This shift is required because many of the buildings and 
parking areas located on the northern side of the roadway are close to the 
existing roadway.  This shift was possible because of the large landscaped area 
that exists between the existing buildings and parking areas and the existing 
roadway.  This is shown in Figure 7.2-3. 
 
7.4. Intersection of NH 101A and State Street 
 
As with the intersection of NH 101A and Capitol Street, the intersection of NH 
101A and State Street is currently an unsignalized intersection with left turn lanes 
in both directions on NH 101A.  There is no northern leg at this intersection.  The 
existing intersection operates at a poor Level of Service due to the large volume 
of traffic on NH 101A.   
 
Three options were considered at this intersection.  The first option was to 
maintain the intersection as unsignalized.  This option does not address the poor 
Level of Service that will only be worsened by the proposed widening of NH 101A 
and was dropped from consideration.   
 
The second option was to extend the median island through the intersection, 
converting the approach at State Street into right-in / right-out only operation.  
This option improves the Level of Service at the intersection to an acceptable 
value because all of the left turn movements would be prohibited.  Vehicles 
wanting to access State Street could make U-turns at either Capitol Street or 
Thornton Road.  Vehicles could also use the proposed signal at Capitol Street to 
access the area south of NH 101A as Capitol and State Streets connect to each 
other approximately 500’ south of NH 101A.  Figure 7.4-1 shows the intersection 
with a continuous median island.   
 
A third option would be to construct a traffic signal at this intersection.  This 
option would improve the Level of Service at the intersection while maintaining 
access to State Street.  An additional benefit to this option is that it facilitates the 
addition of a future access point to NH Community Technical College (505 
Amherst Street).  This additional access point to the college could alleviate some 
of the traffic pressure on Thornton Road, but it is predicted that it would not 
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provide enough benefit to improve the Level of Service at the Thornton Road 
intersection significantly.   
 
Constructing the north leg of State Street would also require the acquisition of 
additional right-of-way from the Amherst Park Apartments property (517 Amherst 
Street).  The proposed access point would also simplify access to the apartment 
property, as vehicles must reverse direction on NH 101A to enter the property 
from the west or exit the property and travel to the east.  Brief discussions were 
held with the owners, but little interest was shown regarding an access to the 
north.  Figure 7.4-2 shows the proposed intersection with the additional access 
point to the college. 
 
It would not be feasible to place a traffic signal at both State Street and Capitol 
Street as the signal coordination is adversely affected.  Having both signals 
would significantly degrade the progression along the corridor.  The decision to 
signalize Capitol Street over State Street was made based on 1) the proximity of 
State Street to Thornton/Deerwood intersection, 2) the lack of interest from the 
Amherst Park Apartments owner in examining the feasibility of connecting 
NHCTC to NH 101A through its property, 3) the need to provide better access to 
the Southern New Hampshire College building, 4) more industrial buildings 
available for future build-out on Capitol Street, 5) the need to provide safer 
access to the businesses at 539 Amherst Street, and 6) the ability to access all 
properties on the south side of the road due to the connection between State and 
Capitol Street.   
 
These reasons led to the decision to close the median at State Street and 
provide a traffic signal at Capitol Street.  This was chosen as the preferred 
alternative as it improves the operation of the side roads while not adversely 
affecting the operation and progression along the entire corridor.  A meeting was 
held with the owners of some of the businesses located south of NH 101A along 
Capitol and State Streets.  All owners in this area were invited and those that 
participated voiced their concerns and thoughts.  None of those that attended 
was in total opposition to the preferred alternative. 
 
7.5. Intersection of NH 101A and Thornton Road 
 
This intersection currently experiences heavy volumes and delay due to 
excessive through and turning movements on both NH 101A and Thornton Road.  
The proposed addition of the third through lane in both directions improves the 
operations at the intersection, but it does not improve it to an acceptable level.  
To provide an acceptable Level of Service at this intersection, two left turn lanes 
are needed on the eastbound approach on NH 101A.  This would also require 
that two receiving lanes be constructed on Thornton Road.   
 
In an effort to provide acceptable Levels of Service at all intersections along the 
corridor, the preferred alternative includes two left turn lanes on the eastbound 
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approach of NH 101A.  Figure 7.5-1 shows the intersection with a single left turn 
lane on NH 101A eastbound while Figure 7.5-2 shows the preferred alternative 
with two left turn lanes. 
 
7.6. Getty Gas Station (485 Amherst Street) 
 
The Getty Gas Station is located at 485 
Amherst Street on the north side of the 
roadway approximately 800 feet east of 
the intersection of NH 101A and 
Thornton Road.  The existing pumping 
area is approximately 6 feet behind the 
edge of the existing pavement.  
Widening NH 101A in this direction 
would directly impact the pumping area.  
Figure 7.6-1 shows the impacts to the 
property associated with widening the 
roadway about the existing alignment.   
 
In order to avoid impacts to the property, the proposed alignment is shifted 
approximately 6’ to the south.  This places the back of the proposed sidewalk at 
the same location as the location of the existing back curb.  Therefore, the 
preferred alternative does not adversely impact the gas station.   
 
Widening from the shifted alignment does have impacts to the Sunnyside Acura 
car dealership (482 Amherst Street) located on the other side of the roadway 
more than widening using the existing alignment would.  However, the additional 
impact area does not affect the existing parking area for the car dealership.  
Therefore, the preferred alternative should not significantly affect the function of 
the existing property.  Figure 7.6-2 shows the widening about the preferred 
alternative alignment. 
 
7.7. Intersection of NH 101A and Sunapee Street 
 
Buildings located on the northern side of NH 101A near the intersection with 
Sunapee Street are located approximately 25 feet from the existing edge of 
pavement.  The buildings east of the intersection are also separated from the 
roadway by retaining walls, since they are significantly higher than the adjacent 
roadway.  The buildings on the southern side of NH 101A are much farther away 
from the existing edge of pavement, as is the existing right-of-way.   
 
Widening about the existing alignment produces significant impacts to the 
existing retaining walls and places the roadway close to the Oasis Spas building 
(455 Amherst Street) on the northwest corner.  This affects their existing 
landscaping and business display.  Of added note is the fact that an accident 
occurred where an errant vehicle almost entered the building in this location.  
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Moving the roadway closer to the building increases the chances of this 
happening again.  Figure 7.7-1 shows the impacts associated with widening the 
roadway about the existing alignment.   
 
The preferred alternative shifts the alignment to the south to keep the proposed 
northern curb line at the same location as the existing curb line.  Therefore, the 
only proposed improvement on the northern side of the roadway will be the 
addition of the proposed sidewalk.  While retaining wall construction will still be 
required east of the intersection, the extent of the wall will be far less than it 
would be if the roadway were widened equally on both sides of the existing 
alignment.  Figure 7.7-2 shows the impacts associated with widening the 
roadway about the preferred alignment. 
 
7.8. Mark Lawrence Studios (444 Amherst Street) / Amherst 

Plaza (449 Amherst Street) 
 
This location is another “pinch point” along the corridor.  The Mark Lawrence 
Studio is located approximately 40 feet from the existing edge of pavement and 
is also approximately 9 feet higher than the existing roadway.  The parking lot for 
Amherst Plaza on the north side of the road is located approximately 16’ from the 
existing edge of pavement and is also 3 feet higher than the adjacent roadway.  
Widening from the existing alignment impacts both properties equally in this area 
and therefore, is the preferred alignment location.  However, the widening does 
result in the driveway grades to some properties becoming steeper, especially to 
the Mark Lawrence Studios, which 
currently has a steep driveway.   
 
One option to correct this problem is to 
raise the profile in this area.  This would 
flatten the driveway grades to many of 
the properties in the area.  This profile 
adjustment would raise the roadway 
approximately one foot at the peak and 
would extend approximately 900’ along 
NH 101A.  This option is not included in 
the preferred alternative as the cost is 
estimated at approximately $400,000 and greatly outweighs the benefits to only a 
few properties.  An intermediate option to raise the profile about 6” was 
determined to cost approximately $250,000.  Figure 7.8-1 shows the impacts 
associated with widening the roadway about the preferred alignment with no 
change in profile grade from the existing condition.  During development of the 
final construction plans, additional design work is recommended to try to improve 
the existing driveway grade. 
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7.9. Omni Fitness (417 Amherst Street) 
 
The Omni Fitness building is located approximately 600 ft west of the intersection 
of NH 101A and the Somerset Parkway.  The awning and concrete walkway 
adjacent to the building front are currently located 11 feet away from the existing 
edge of pavement.  There are currently three travel lanes in the westbound 
direction of NH 101A in this area.  
Therefore, widening along the existing 
alignment would require the addition of 
a five foot shoulder and a five foot 
sidewalk.  This places the back edge of 
the sidewalk at approximately the same 
location as the existing building awning.   
 
The concrete walkway in front of the 
building is approximately four feet 
higher than the existing roadway, so the 
proposed sidewalk will be separated from the existing walkway by a retaining 
wall.  An alternative to this approach would be to shift the alignment to the south.  
However, due to the close proximity of the intersection of NH 101A and the 
Somerset Parkway, shifting the alignment would require the reconfiguration of 
the intersection with the Somerset Parkway.  Since the cost of reconfiguring this 
intersection would be much higher than the cost of a small retaining wall along 
the sidewalk, this option was not explored any further.  The preferred alternative 
includes the small retaining wall separating the proposed sidewalk from the 
existing building walkway.  A railing would need to be provided along the existing 
walkway.  Figure 7.9-1 shows the impacts associated with widening the roadway 
about the preferred alignment. 
 

8.0 Environmental 
 
An environmental study has been developed to determine the impacts that the preferred 
alternative might have on the natural and cultural resources along the project corridor.  
The environmental study has been developed to provide information in support of the 
environmental document required by the National Environmental Policy Act (NEPA).  
The document developed for this project is classified as a Categorical Exclusion.  Since 
there are limited environmental resources along the corridor and very limited impacts to 
these resources, the categorical exclusion was deemed appropriate.  Impacts to air 
quality, noise, surface waters, wetlands, floodplains, fish and wildlife, threatened and 
endangered species, historic and archeological resources, and hazardous waste were 
all evaluated and it was determined that none of the impacts were significant in nature.  
The complete study and environmental document are contained in a document titled 
“NH 101A Road Widening and Improvements Environmental Study”. 
 



 

 17

A very unique natural resource along the corridor is the Round Pond, located in the 
western half of the project along the south side of the road.  This pond is a naturally 
occurring “kettlehole” formed when the glaciers covered New Hampshire.  This pond 
provides a unique habitat for birds and other creatures while also providing recreational 
opportunities for boaters, fishermen, and ice-related sports.  This resource was 
important to the permitting agencies and, as a result, the design was developed to 
minimize impacts to the pond.   
 
9.0 Access Management 
 
The NH 101A roadway is a controlled access right-of-way corridor that has seventy-five 
properties along the stretch from Celina Avenue to Somerset Parkway.  Each of these 
properties has at least one point of access.  Almost all the properties are commercial or 
industrial and require an access point to continue to function as a viable economic 
concern.  It would be helpful to increase, or at least maintain, roadway capacity by 
eliminating some of these access points.  One major deterrent to eliminating access 
points is the lack of a parallel roadway to NH 101A.  Since no parallel roadway exists, 
and there are no other ways to access most of the properties adjacent to NH 101A, 
there is no possibility of eliminating many of the access points along the roadway. 
 
A part of the traffic problem along NH 101A is the lack of interconnections between 
parcels.  Many adjacent parcels have no way to travel between them so anyone that 
wishes to access multiple parcels along the roadway, must always go back on to NH 
101A to continue their travels.  This contributes to the congestion along the roadway.  If 
there were connections between parcels, some congestion on NH 101A could be 
eliminated.  Ideally, a speed change lane could be developed along the length of the 
roadway to provide vehicles the chance to move in and out of the various driveways but 
this is not possible due to right-of-way constraints.  An alternative solution is to provide 
access between the adjacent parcels. 
 
In order to do this, it will be necessary to get the individual owners to agree.  This type 
of agreement is already in place between Southern New Hampshire College (546 
Amherst Street) and the owners of 10 Capitol Street.  This agreement allows both 
owners to share access to NH 101A and Capitol Street.  Figures 9-1 to 9-3 indicate 
possible locations of interconnections that would provide access while reducing 
congestion along NH 101A.  These interconnections were identified during a corridor-
wide evaluation of possible connections using aerial photographs and field investigation.  
Additional connections may be possible in other locations, but those that are shown 
could provide some benefit at relatively low cost and low right-of-way impacts. 
 
Some of these connections are relatively insignificant in that they may provide only 
limited improvements to flow along the corridor, but each one would provide some 
benefit.  Taken as a group, their benefits could provide a significant improvement to 
traffic flow along NH 101A or at least offset some of the growth in traffic flow.  The 
creation of these accesses is somewhat problematic as there is currently no mechanism 
to create these accesses unilaterally.  In each case, the adjacent property owners must 
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develop an access agreement that works for both parties.  The figures are intended to 
provide a guide for the City, through its site plan approval process, to work with the 
individual owners as they make modifications to their properties.  The figures also 
indicate possible extensions to roadways over multiple properties that could be 
implemented.  It is hoped that the City can use the plan as a guide for making changes 
in the future. 
 
Finally, some discussion of driveway removal or consolidation near the signalized 
intersections is appropriate.  Some driveways are located within the functional area of 
the intersections along the roadway.  This means that the driveway is located within the 
area where drivers are accelerating or decelerating to turn into or enter NH 101A.  If a 
driveway is located within this area, crashes are more likely due to driver inattention or 
misunderstanding of driver intent. The preferred alternative does not delineate 
driveways that could be removed or relocated within these areas due to cost and public 
concerns.  But it is hoped that as changes to properties occur through redevelopment, 
some of these driveways can be removed or relocated to a safer location.  The 
narrowing of the shoulders from 10’ to 5’ limits the impacts to adjacent properties by 
reducing the roadway footprint, but it limits the ability of drivers to exit the through traffic 
stream prior to turning into a driveway.  This reduces the roadway capacity slightly as 
turning vehicles will slow the vehicles behind them.  Shown below is Table 9.1 indicating 
driveways that are located within the functional area of each intersection along NH 
101A.  These driveways should be considered for relocation or closure.  In many cases 
these driveways cannot be closed at this time for a variety of reasons and 
considerations.  But, as redevelopment or other changes occur along the roadway, 
closing or relocating these driveways should be considered in the future. 
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TABLE 9.1 – Driveways in Functional Area 

 
Cross Street Location Driveway 

West of Intersection, 
Westbound 

Dentist Office 
613 Amherst Street Celina Avenue East of Intersection, 

Eastbound 
Shell Gas Station 

620 Amherst Street 
Cellu Drive / Nimcor Drive None None 

Blackstone Drive East of Intersection, 
Eastbound 

Southern NH Univ. 
546 Amherst Street 

West of Intersection, 
Westbound 

Mobil Gas Station 
543 Amherst Street 

West of Intersection, 
Eastbound 

Southern NH Univ. 
546 Amherst Street 

West of Intersection, 
Eastbound 

First Virtual 
Communications 

542 Amherst Street 

Capitol Street 

East of Intersection, 
Westbound 

Fletcher’s Appliance 
531 Amherst Street 

State Street None None 
West of Intersection, 

Eastbound 
Midas 

518 Amherst Street 
West of Intersection, 

Eastbound 
Yankee Truck Caps 
512 Amherst Street Dumaine Avenue 

East of Intersection, 
Eastbound 

Valvoline 
504 Amherst Street 

West of Intersection, 
Eastbound 

Bank of America 
500 Amherst Street 

East of Intersection, 
Eastbound 

Citgo 
496 Amherst Street 

East of Intersection, 
Eastbound 

D’Angelo 
494 Amherst Street 

Thornton / Deerwood 

East of Intersection, 
Westbound 

Strip Mall 
493 & 495 Amherst St.

East of Intersection, 
Eastbound 

Country Tavern 
452 Amherst Street Sunapee Street / Townsend West East of Intersection, 

Westbound 
Waterford Place 
Condominiums 

Building 19 Intersection West of Intersection, 
Westbound 

Amherst Street Mall 
427 & 429 Amherst St.

Somerset Parkway West of Intersection, 
Westbound 

Former Ground Round 
407 Amherst Street 
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10.0 Right-of-Way 
 
The existing right-of-way along NH 101A from Somerset Parkway to Celina Drive varies 
from a minimum of 90’ (45’ on each side of centerline) to a maximum width of 
approximately 130’ near Townsend West Street.  The entire right-of-way along the 
corridor is controlled access right-of-way with most properties having rights to one point 
of access on the roadway.  The current right-of-way was established in the early 1980’s 
when the current roadway was constructed.  A few minor modifications have occurred 
since then, including the construction of Sunapee and Townsend West Streets and the 
widening of NH 101A in front of the Target store (600 Amherst Street) just recently.  
 
There are seventy-five properties along the roadway (forty-four on the north side and 
thirty-one on the south side.  All but two properties are commercial or industrial in 
nature.  These two are residential properties, but one of these is currently for sale.  Both 
will most likely become commercial or industrial properties as well. 
 
Almost all properties along the corridor will have impacts of some kind.  It appears that 
only three properties out of the seventy-five along the corridor will not be impacted by 
the improvements.  Most of the impacts will consist of “sliver” right-of-way acquisitions 
or easements.  No complete right-of-way acquisitions are envisioned as the preferred 
alternative has been developed with the intent of minimizing right-of-way impacts as 
much as possible.  A few properties require an acquisition about 19’ in width, but most 
properties require acquisitions that are 5’ to 10’ in width.  Easements, most of which will 
be temporary slope easements, also vary in width.  However, most of these are also 
less than ten feet wide.  The preferred alternative places all sidewalks within the 
proposed right-of-way or easements. 
 
11.0 Drainage 
 
All stormwater runoff along the roadway is collected in closed systems and eventually 
drains into Pennichuck Brook.  Some of the runoff is treated in detention basins, but 
some is relatively untreated as it enters the existing open channels prior to making its 
way to Pennichuck Brook.  This preliminary evaluation of the drainage along the corridor 
is based on standard practices in New Hampshire, including the rules and regulations of 
the New Hampshire Department of Environmental Services.  Plans of the existing 
systems were obtained and field observations were completed in order to perform the 
evaluation.  The drainage infrastructure along the corridor consists of six separate 
systems.   
 
The first system collects runoff from a point just west of the Target store driveway (600 
Amherst Street) at approximately Station 535 and directs it to the west to Pennichuck 
Brook.  Stormwater in this area is collected in curbside inlets and conveyed to the west 
to the Brook.  Under existing conditions, stormwater runoff from the roadway receives 
no treatment prior to discharge.  This system also collects runoff from the two detention 
basins in front of the Shell gas station (620 Amherst Street) and the Chili’s restaurant 
(610 Amherst Street).  Since much of this drainage system extends beyond the project 
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limits and the additional impervious area created by the preferred alternative within this 
system is minimal, no stormwater treatment is proposed for this outfall.  The drainage 
trunk line size at the project limit is 30”.  With an approximate peak rate of stormwater 
flow for a ten year storm event of 18 cfs, the drainage trunk line has sufficient capacity 
and does not require any improvements. 
 
The second drainage system collects stormwater runoff from the Target store driveway 
at approximately Station 535 to a point near the intersection with Capitol Street.  This 
system is comprised of two separate closed drainage systems.  A western closed 
drainage system collects stormwater from the Target store driveway to Blackstone Drive 
while an eastern closed drainage system collects stormwater from Blackstone Drive to 
near the intersection with Capitol Street.  Both of these systems discharge into a man-
made pond located behind 547 Amherst Street east of Blackstone Drive.  This man-
made pond discharges to a watercourse that ultimately discharges to Pennichuck 
Brook.  This pond collects runoff from all the condominiums located off Blackstone 
Drive, the Flowerama property at 4 Blackstone Drive, and 547 Amherst Street.  
Currently, the stormwater collected in the two closed drainage systems along NH 101A 
receive no treatment prior to discharging into the pond.  However, the pond does 
provide some level of treatment for this stormwater as water moves slowly towards the 
outlet.  Three options are available to provide proposed water quality treatment to the 
runoff from this system.  First, a stormwater treatment unit could be constructed prior to 
discharging into the man-made pond.  This stormwater treatment unit would be sized to 
treat stormwater flows for low flow storm events while larger storm events would 
discharge directly into the pond.  This is a standard method for sizing stormwater 
treatment units as low flow storm events carry a majority of pollutants in stormwater.  
This first option would address water quality issues at this location.  However, this 
option would not address the fact that more stormwater will be discharging into the pond 
after construction than currently discharges under existing conditions.  This is due to the 
increase in paved area associated with the proposed widening.  A second option is that 
the man-made pond could be modified to provide enhanced water quality treatment as 
well as quantity control for the stormwater from NH 101A.  To enhance water quality 
treatment, berms could be constructed within the pond that would convert the existing 
pond into a multiple pond system.  This would lengthen the detention time through the 
pond and improve water quality treatment.  Constructing berms within the pond would 
reduce the pond’s ability to attenuate peak flows.  Either making the pond deeper or 
larger in another area could increase the pond’s ability to attenuate peak flows.  As a 
third option, both the first and second options could be employed to maximize the 
treatment of the stormwater at this location.  A stormwater treatment unit could be 
installed prior to discharging stormwater into the pond to improve water quality control 
and the capacity of the pond could be increased to enhance water quantity control.  
Constructing a stormwater treatment unit is preferred to converting the pond into a 
multiple chamber system as constructing berms within the existing pond would eliminate 
much of the pond’s capacity. 
 
It should be noted that the existing pond is not owned by the City.  It is owned by the 
Millstone Condominium complex.  Therefore, easements would be required to complete 
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any modifications to the existing pond.  At a meeting and discussion with the owner’s 
representative, Cityside Managament Corporation, it was indicated that the owners are 
willing to consider modifications to the pond and would be interested in finding common 
ground to improve the existing pond to better treat the runoff and explore opportunities 
for enhancing it.  They have had issues with maintenance and waterfowl problems that 
could be addressed as the pond is modified to treat the additional flow.  It should also 
be noted that this pond accepts stormwater flow from the municipal closed drainage 
system under existing conditions.  This existing man-made pond is the preferred 
location to discharge stormwater as it would be difficult to locate another detention basin 
near this outfall without significant right-of-way impacts.  A more detailed evaluation will 
be required to determine if the pond is adequately sized to handle the expected runoff 
before using it as a designated treatment facility.  This more detailed analysis would 
include a complete survey of the existing pond as well as analyzing the other closed 
drainage systems discharging into the pond.  However, a preliminary analysis shows 
that the proposed widening of NH 101A will result in an increase of stormwater flow of 5 
cfs at this location.  Given that this increase is small compared to the existing discharge 
rate at this location of 32 cfs, it is expected that only minor improvements to the existing 
man-made pond will be required. 
 
It has been observed that this man-made pond does not freeze during the winter.  While 
none of the environmental testing that was performed as part of this study discovered a 
potential cause to this issue, further testing will need to be performed to determine if 
there is an environmental concern at this location. 
 
The third drainage system collects stormwater runoff from the intersection with Capitol 
Street to a point 600 feet west of Sunapee Street at approximately Station 590.  
Stormwater collected in this area is conveyed through a pipe to a series of detention 
basins located north of the NH Community Technical College (505 Amherst Street).  
The pipe that conveys stormwater from NH 101A to the detention ponds is 48” in 
diameter.  It is expected that the proposed widening will increase stormwater flow in this 
pipe by 12 cfs to a total peak flow rate of 46 cfs.  Given that the capacity of a 48” pipe is 
approximately 100 cfs, it is expected that this pipe will not need to be replaced.   
 
The detention basins provide water quality treatment and some peak flow attenuation 
during large storm events.  These existing basins are large and it appears that they 
would have adequate capacity to treat the stormwater from the proposed widening, 
although the inlet and outlet structures may require some modifications.  These ponds 
were constructed by Pennichuck Corporation on land owned by NHCTC.  A meeting 
was held with Pennichuck and they were very supportive and would work with the City 
to modify the ponds to accommodate and properly treat the additional flow.  Easements 
would be required to modify these basins. 
 
The fourth drainage system collects stormwater runoff from a point 600 feet west of 
Sunapee Street to a point 400 feet east of Sunapee Street at approximately Station 600.  
Runoff in this area is collected in a closed drainage system and discharges to the south 
in a ditch between two industrial/commercial buildings (460 and 472 Amherst Street).  
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This area was formerly a swamp before being filled in when the buildings and parking 
areas were constructed.  The existing ditch is classified as a wetland, but it is of very 
low value due to its size and location between two large paved areas.  This ditch carries 
the flow to a series of open channels that parallel the railroad line south of NH 101A and 
eventually drain into the Birch Ponds.  The Birch Ponds are a series of ponds located 
near 410 Amherst Street (approximately Station 620) and are all that remain of a much 
larger wetland complex that existed many years ago.  At a minimum, the capacity of the 
downstream ditch system would need to be analyzed to determine if the system could 
accept the additional stormwater flow from the proposed widening.  Approximately 10 
cfs discharges into the existing system of channels under existing conditions.  With the 
proposed widening, this discharge rate will increase to 13 cfs. 
 
It has been noted that this existing ditch experiences flooding problems during large 
storm events.  Therefore, a more detailed analysis will need to be performed in final 
design to determine if the capacity of this ditch and any other downstream drainage 
structures can be increased to eliminate the flooding and allow for the increased flow 
from the proposed widening.  It appears that improving the existing ditch system may be 
problematic.  If this is the case, drainage from some of this area could be redirected to 
the existing drainage system that discharges to the detention basins located behind 
NHCTC.  There is sufficient additional capacity in the 48” drainage pipe that discharges 
into the detention basins to allow for the additional flow from this drainage system and 
the existing grades allow the connection.  In this way, the flow currently going to the 
existing swale between 460 and 472 Amherst Street could be reduced.  In any case, it 
is recommended that a stormwater treatment unit be installed to treat the stormwater 
runoff collected by this system prior to discharging into the system of channels, since no 
treatment is currently available on this system. 
 
The fifth drainage system collects stormwater runoff from a point 400 feet east of 
Sunapee Street to a point 400 feet west of the Building 19 driveway (approximately 
station 609).  This system discharges directly to a small stream that is carried under NH 
101A from the north into the first of the Birch Ponds.  There are two existing ponds 
located between NH 101A and the parking lots that serve Building 19 (420 Amherst 
Street).  They collect the flow and provide some level of treatment, but appear degraded 
and are probably not very effective in treating the stormwater runoff.  Flow from these 
ponds then continues on to other ponds in the complex and eventually to Pennichuck 
Brook.  All of these ponds undoubtedly provide some treatment.  This existing system 
has a peak rate of discharge of 10 cfs under existing conditions.  With the proposed 
widening, the peak rate of discharge will increase to 13 cfs.  It can be assumed that the 
stream can accept this minimal amount of additional flow that will result from the 
proposed widening.  However, a stormwater treatment unit should be constructed at the 
proposed outfall location to treat stormwater prior to discharging into the stream. 
 
The sixth watershed is located between a point 400 feet west of the Building 19 
driveway and Somerset Parkway.  The stormwater collected in this area is conveyed to 
an existing stream along Somerset Parkway through a closed drainage system.  This 
stream ultimately discharges into Pennichuck Brook.  The peak rate of discharge from 
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the project area to the existing closed drainage system is 16 cfs.  With the proposed 
widening, the peak rate of discharge will increase to 22 cfs.  The capacity of the existing 
closed drainage system beyond the limit of work for this project will need to be analyzed 
to ensure that the system can handle the additional flow, but it is expected that the 
existing pipe system can handle the additional flow.  The amount of additional flow is 
minimal in this watershed since much of the existing pavement has already been 
widened to three lanes in each direction. 
 
Overall, the intent of the proposed drainage system will be to use as much of the 
existing closed drainage system as possible, especially pipes crossing the roadway.  By 
minimizing the amount of new cross pipes, the construction impact on the traveling 
public will be minimized.  However, it will most likely be necessary to increase the size 
of many of the trunk lines along the roadway and relocate the trunk line to the proposed 
curb line.  The existing trunk line would be located in the traveled way and would place 
the lines in awkward areas for continued maintenance if they were left in place.  
Therefore, a new trunk line has been assumed along the entire length of the project for 
estimating purposes. 
 
Whenever practical, treatment options will be evaluated prior to stormwater discharging 
beyond the project limits, especially when discharging into an environmental resource.  
In addition, post-development peak discharge rates will be matched to pre-development 
rates whenever possible to ensure that there is no adverse affect on the existing 
drainage systems or natural channels downstream of the project.  A meeting was held 
with NHDES to discuss the limited ability to treat and attenuate the runoff from the 
proposed improvements.  NHDES recognizes the difficulty and costs involved in 
constructing treatment and flow attenuation facilities.  Given the limited open land and 
financial resources available, NHDES agreed to work with the City in establishing 
stormwater treatment criteria to provide treatment where possible, while keeping peak 
flows as low as possible. 
 
12.0 Utilities 
 

12.1. Sewer, Water, Gas 
 
Existing sanitary sewer, water, and gas are located within the existing roadway 
limits.  The sewer lines are owned by the City, while the water and gas are 
privately owned by Pennichuck Water Works, Inc. and Keyspan Energy, Inc., 
respectively.  Since the proposed roadway does not involve any lowering of the 
profile, the intent of the project will be to adjust the surface features of the 
existing utilities based on the proposed construction and not affect any of the 
main trunk lines.  In some areas, relocation of the drainage catch basins and 
pipes may require relocation of short sections of existing underground pipes, but 
every attempt should be made during final design to avoid conflicts with existing 
utilities.  Appurtenances such as fire hydrants will also need to be relocated as 
well.  A new 12” gas line was recently placed under the westbound outer lane 
from Thornton Road to the western project limit.  There are no other current 
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plans to modify or replace the existing sewer, water, or gas lines.  The cost of 
these relocations would fall on the utility owner. 
 
12.2. Overhead Utilities 
 
Overhead utilities are located on the north side of the roadway for the length of 
the project and consist of lines owned by PSNH, Verizon, and Comcast.  
Overhead utilities include power, telephone, and cable TV which include 
standard communication cables along with fiber optic cables.  Overhead power 
lines include distribution lines but do not include transmission lines.  There are 65 
existing utility poles located on the north side of the roadway within the project 
limits and approximately 50 of these existing poles will need to be relocated.  The 
cost of these relocations would fall on the utility owner. 
 
12.3. Underground Telephone 
 
There is underground telephone located along the corridor between the western 
limit of the project and Sunapee Street.  The existing location of this utility line is 
on both the northern and southern sides of the roadway behind the existing curb 
line.  Therefore, it is assumed that most of the existing underground telephone 
will need to be relocated as part of the widening construction.  The cost of these 
relocations would fall on the utility owner. 
 
The existing underground telephone conduit is a 12 duct bank section consisting 
of eight fiber optic cables with 4 copper cables.  This conduit system services the 
entire corridor and also extends west into Amherst. 
 
Many of the businesses along the corridor are connected to the utility system via 
underground service lines either connecting to the overhead utility lines at the 
utility pole locations or to the underground telephone conduit.  Much of the effort 
to relocate the existing utility poles involves the reconfiguration of the 
underground service lines to the individual properties. 
 
12.4. Relocating Overhead Utilities Underground 
 
In an effort to improve the aesthetics of the corridor, the existing overhead utility 
lines could be relocated underground in duct banks.  Typically, the utility 
companies do not want to participate in the cost of this type of relocation.  The 
cost to do this type of relocation would most likely need to be funded by the City 
of Nashua entirely as the State and Federal governments do not participate 
either.  Due to the high cost of this improvement, it has been considered not 
practical and therefore, has not been included in the cost estimate. 
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12.5. Roadway Lighting 
 
Lighting is provided within the corridor at the existing traffic signals, all cross 
roads, and at some of the driveway locations on the north side of the roadway.  
At a minimum lighting should be provided along the corridor at all roadway 
intersections whether they are signalized or not, and at least one side of the 
roadway should have lighting that provides adequate sidewalk illumination.  
Since the north side will continue to have the overhead utility poles, this side of 
the road should provide sidewalk lighting.  Lighting the sidewalk on the south 
side should be considered, but may not be economical when compared to the 
expected usage.  If buses are servicing students at NHCTC during evening 
hours, path lighting near the bus stops and areas leading to the stops should be 
considered.  Considering that many of the businesses along the corridor are 
closed in the evening, pedestrian usage should be low during those hours 
making lighting on both sides not recommended.  
 

13.0 Construction Sequencing and Traffic Control 
 
Construction of the project should take approximately one construction season and can 
be accomplished in the following manner.  During the construction, the contractor will be 
required to maintain two lanes of traffic in each direction during the peak travel times 
and will be allowed to reduce the flow to one lane during off-peak times.  Night work will 
be allowed, but will need to be minimized due to the close proximity of residential 
neighborhoods just off the corridor.  It will be used for construction of cross pipes, utility 
relocations, traffic flow changes, or other construction items that would be very difficult 
during daylight hours with heavier traffic volumes. 
 
Construction of the widening on each side of the roadway will occur as the first phase of 
the job.  It is expected that this can occur without using temporary barrier by requiring 
the contractor to provide a traversable slope adjacent to construction at the end of each 
workday.  The contractor will also be required to maintain access to all businesses 
throughout this phase.  Installation of all drainage structures should also occur during 
this phase.  This first phase should complete the work to the binder pavement layer 
only.  Relocation of traffic signal mast arms and overhead utilities should occur during 
this phase.  Finally, this phase should also include most of the work on the crossroads.  
Sidewalks can also be completed in this phase. 
 
Once the first phase has been completed, work on the medians should begin.  This 
work will construct the raised medians and modify the roadway as appropriate.  This will 
probably be the most difficult phase, as the contractor will have to maintain left turn 
access throughout this phase. 
 
In the final phase, milling and final overlay of the entire roadway should occur.  This 
phase should also install the landscaping and any other remaining items. 
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14.0 Pavement and Geotechnical 
 
The existing pavement box consists of a 5-1/2” pavement section on top of three 12” 
deep layers of crushed gravel, gravel, and sand.  This pavement section has held up 
well over the years and is more than 25 years old.  It is expected that the existing 
pavement can remain, the surface milled, and be supplemented with a new top coat.  
The widening of the roadway will be accomplished by extending the pavement section 
using the same depths as the existing layers. 
 
There are a few retaining walls required along the corridor.  It is expected that the walls 
would be relatively short, five to six feet or less.  Short lengths of wall are needed in 
front of Omni Fitness (417 Amherst Street), an office building at 451 Amherst Street, 
and at Mark Lawrence Studios (444 Amherst Street).  If the walls are relatively low as is 
expected, they can be constructed of one of the commonly available pre-cast wall 
systems.  The one exception may be the wall at 451 Amherst Street as this wall will 
need to support the building and existing retaining walls just to the north. 
 
No borings have been taken as part of this study, but it is expected that geotechnical 
information will be required at the retaining wall at 451 Amherst Street, at each of the 
signal mast arms, and at widely spaced intervals along the roadway. 
 
15.0 Landscaping 
 
Landscaping will be provided where possible along the corridor to beautify and enhance 
the existing landscaping.  A landscaping theme has been developed using common 
materials and plants throughout the corridor.  It is proposed that where the medians are 
wide and left turn lanes are not needed, that trees and ground covers be provided in 
specific areas to provide green areas and reduce the paved areas.  These plants will 
require some maintenance but should be able to withstand the harsh conditions within 
the median.  Crosswalks may be delineated using a paving treatment that allows the 
walk to stand out from the asphalt roadway. 
 
Along each side of the corridor common plants, walls, and fences can be used to 
provide a common theme along the corridor.  This theme would consist of materials or 
presentations that provide a level of consistency throughout the corridor.  It could 
provide a more modern appearance or one that is more consistent with the turn of the 
century or is more rustic in nature.  As part of final design, these elements will be 
defined to provide guidance for property owners as they redevelop or improve their 
landscaping. 
 
The final theme that is developed can then be used in two ways.  In areas where the 
right-of-way can be provided, through either acquisition or negotiation with the owner, 
the landscape elements will be provided and maintained by the City.  The areas 
mentioned above where retaining walls are necessary should all be built out of common 
materials.  Fences or rails are required where parking lots are close to the sidewalks 
and these should also be built of like materials.  In areas where the property owners do 
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not want any more acquisition of their land, negotiations can occur providing the owners 
with ways to replace landscaping that was lost or to enhance existing landscaping.  In 
either case, the common theme can be maintained throughout the corridor.   
 
16.0 Preliminary Cost Estimate 
 
A preliminary construction cost estimate for this project of approximately $8,400,000 
was developed using NHDOT unit price and other information.  This estimate includes 
7% for construction engineering, but does not include right-of-way costs.  It also does 
not include any utility relocation costs, although most of these would be incurred by the 
affected utility.  An inflation rate of four percent has been incorporated into the estimate 
to account for inflation out to the expected construction year of 2012. 
 
Since the preliminary construction cost estimate is higher than the amount programmed 
into the current Ten-Year State Transportation Improvement Plan, two options were 
explored to reduce the cost of the project.  The first option changes the western limit of 
work from Celina Avenue to 800 feet west of Thornton Road.  This option would 
reconstruct and coordinate all of the traffic signals between Celina Avenue and 
Somerset Parkway.  This option would not construct a signal at the intersection of NH 
101A and Capitol Street.  The construction cost estimate for this option would be 
approximately $5,400,000.  The second option would have the same limits of work as 
the first option, but it would only reconstruct and coordinate traffic signals east of the 
western limit mentioned above.  The remaining traffic signals would remain as they are 
today.  The construction cost estimate for this option would be approximately 
$4,700,000. 
 
While the reduced scope of the two options discussed above produces a construction 
cost estimate that is more in-line with the programmed construction cost, it should be 
noted that the construction of these limited options will not achieve the full benefit to the 
roadway as indicated in the traffic analysis, especially if some of the traffic signals 
further to the west are not included in the coordination.  Constructing only the eastern 
portion of the project would provide significant benefits in the short term as much of the 
current traffic issues are located in that area, especially during the PM Peak.  As traffic 
continues to increase, significant delays would occur westbound where the project 
tapers back to two lanes.  Constructing the western portion first may be somewhat less 
effective in the short term as it would provide improvements at the Thornton/Deerwood 
intersection, but it would not provide relief further east and would almost certainly move 
the AM Peak queues to Sunapee/Townsend West Street intersection.  Cost constraints 
must be considered, but if only a portion of the project is constructed, it should be the 
eastern portion.  The cost estimates are provided as part of this section.  








