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EXECUTIVE SUMMARY

The Town of Newmarket plans to construct dedicated bicycle facilities along the Route 108
corridor between Bennett Way and Ash Swamp Road. The project will address traffic
congestion and safety hazards related to shared use travel lanes for bicycle and vehicle travel.
The project work is funded by the Congestion Mitigation Air Quality (CMAQ) Program and
administered under the NHDOT Local Public Agency (LPA) process.

The purpose of the proposed project is to improve safety for bicyclists and commuters and to
mitigate congestion associated with shared use of the roadway. The proposed action is necessary
because shared use of the existing roadway presents conditions that may be considered unsafe
changes or interrupt traffic flow and contributes to traffic congestion. The existing pavement
width is not wide enough to accommodate both the existing traffic (17,000 VPD) and bicycles.
The project goals are summarized as follows:

¢ Create a designated bike route for commuting and community access
e Provide for regional connection of established bike routes
e Address safety concerns for shared roadway use

Two Design Alternates were evaluated:
e Alternate No. 1 — Paved Bike Lane Shoulders - $1,216,000
e Alternate No. 2 — Shared Bike Path Construction - $1,114,000

Design Alternate No. (TBD) is recommended based on the following:

« TBD
¢ TBD
e TBD
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1.0 INTRODUCTION

1.1 Background

The Route 108 Bike Path Construction/Shoulder Widening project has been in planning since
2006. The NHDOT has allocated project funds for municipally managed construction of
shoulder widening and bike lanes along a segment of NH Route 108 under the Congestion
Mitigation and Air Quality (CMAQ) program. CMAQ is administered under NHDOT’s Local
Public Agency (LPA) Program.

The NHDOT is also pursuing shoulder widening for bike path construction on Rte 108 north of
the downtown area extending ~3.5 miles toward Durham. The result will be a 6.5 mile
(approximate) bicycle corridor connecting the Towns of Newfields, Newmarket and Durham.

Since Route 108 is recognized as a state bicycle route, avid cyclists use the Rte 108 corridor for
recreational and commuting purposes. The existing narrow shoulders require vehicles to alter
speed and/or cross the centerline into oncoming traffic to avoid bicyclists. This condition and
other movements related to shared travel lanes increases traffic congestion under heavy traffic
volumes (17,000 VPD) and presents a safety hazard.

1.2 Project Description and Study Area

The original study area contemplated in the project planning stage extends approximately 1.8
miles along the north and south bound traffic lanes of Route 108 from the Newfields Town line
to the southern limit of NHDOT Project 13107 (near Bennett Way). Since shoulder widening
and/or bike path construction at the railroad bridge crossing between Ash Swamp Road and the
Newfields Town line will not be feasible for the work under this project, the study area has been
shortened and begins at Ash Swamp Road.

The project is intended to relieve congestion problems and hazards related to shared use of the
roadway by vehicles and cyclists. In addition to physical improvements within the roadway,
passive controls will be evaluated in the design to increase safety, improve public awareness of
the bike route and to accommodate cycling within the Route 108 corridor.

1.3 Purpose and Need Statement - Project Goals
The following items were identified as project goals in the preliminary project meetings and are
the basis for purpose and need:

e Create a designated bike route for commuting and community access
e Provide for regional connection of established bike routes
e Address safety concerns for shared roadway use

The purpose of the proposed project is to improve safety for bicyclists and commuters and to
mitigate congestion associated with shared use of the roadway. The proposed action is necessary
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because shared use of the existing roadway presents conditions that may be considered unsafe for
cyclists, changes or interrupts traffic flow and contributes to traffic congestion. The existing
pavement width is not wide enough to accommodate both the existing traffic (17,000 VPD) and
bicycles.

2.0 EXISTING CONDITIONS

2.1 Route 108 — Exeter Road

The section of Route 108 within the project study area known as Exeter Road is a rural highway
passing through scenic terrain consisting of natural physical features and manmade structures
established with progression of community development. Generally, the roadway cross section
provides 11° travel lanes with 2° shoulders for a total paved width up to 26°. Pavement widths
may be wider at intersection approaches or where paved gutters were installed by NHDOT
Division 6 Maintenance for stormwater runoff control.

There are no provisions for bicycle travel within the project area. Bicycles use the same travel
lanes as vehicles. The existing roadway presents the following difficulties for cyclists:

¢ Limited Sight Distances

e Unbalanced Vehicle Speeds (relative to bike travel speed)

e Drainage/Utility Grates and Covers

e Poor Pavement Condition (shoulders)

¢ Insufficient Clear Space (vehicle lane and/or shoulder width)

e Lack of signs and pavement markings warning motorists of bicycles

A variation of paved swales, vegetated swales, gravel shoulders, stone walls and other features
are also present along the corridor. Short segments of closed drainage and cross culverts are
provided to manage stormwater where runoff concentration is significant and/or drainage courses
converge.

2.2 Physical Features and Design Constraints

Certain physical features along the project corridor limit options for increased pavement widths
within the NHDOT’s Right of Way without additional ROW acquisitions or physical and
environmental impacts. Physical design constraints include slopes, embankments, ledge out
crops, utility poles, stone walls, guardrail and driveways. An existing conditions matrix
summarizing physical features and design constraints for the project corridor is attached in
Appendix A. A summary of limiting features that may influence project design are presented in
the table below:

Underwood Engineers Rte 108 Bike Path Construction/Shoulder Widening
3 Newmarket, New Hampshire



Table 1: Existing Conditions Summary

Location Description Design Implication

STA 50+50 to 55+25 Utility pole encroachment Pole relocation - coordination

STA 63+75 to 71+00 (13 locations total)

STA 78+50 to 88+50

STA 64+75 to 67+50 Steep embankment, slope and | Horizontal road alignment,
guardrail retaining wall and/or grading

impacts

STA 73+50 to 78+50 Steep embankment, slope, Grading impacts and tie-in
retaining structures and
driveways

STA 78+50 to 84+00 Exposed ledge Rock removal

2.3 Right of Way Limits

This segment of Exeter Road (Rte 108) is located within a variable width controlled access
ROW. ROW widths vary from 50° to 66’ widths (Figure 1A). NHDOT records indicate there
are two traditional ROW layouts dating back to the 1800’s for this route. One is a 3 Rod (50°)
width and one is 4 Rod (66”) width. Although portions of the layout fit the physical layout of the
current Route 108 corridor, the individual layouts as a whole correlate poorly with the actual
road alignment and physical boundary evidence.

A preliminary ROW survey was conducted (see Figure 1B) to assess known versus unknown
segments of the ROW along the project corridor. The resulting layout is based on a combination
of deed research, site plan survey information, field observations and portions of the NHDOT
layouts. Further ROW survey will be necessary during final design to ensure the proposed
improvements are constructed within NHDOT jurisdiction. Anticipated acquisitions and/or
easement areas are noted in the Section 3 under the Project Impact discussion for each design
alternative.

3.0 ENGINEERING EVALUATION

3.1 Design Alternate No.1 — Paved Bike L.ane Shoulders

Alternate No.1 consists of constructing a 5° wide paved shoulder on the north and south bound
travel lanes of Route 108 to provide a dedicated bike lane for cyclists. A typical roadway cross
section is shown on Figure 2. A schematic layout plan is provided as Figure 2A.

Underwood Engineers Rte 108 Bike Path Construction/Shoulder Widening

4 Newmarket, New Hampshire



3.1.1 Description

The proposed alternative includes the following work:

Construct 5° bike lanes at edge of each north and south bound travel lane (typical)
Minimum bike shoulder width will be 4’ at areas where physical constraints prevent 5’

bike lanes and where curbing does not exist

Construct paved aprons at gravel driveways and extend driveway apron pavement beyond

bike lanes to limit debris on bike lane and for uniform grading

Provide bike lane symbol marking to designate preferential use by bicyclists
Provide pavement and gravel depths similar to road section. A minimum of four (4)

inches of pavement over twenty four (24) inches of gravel is included

3.1.2 Project Impacts

Anticipated project impacts such as grading and/or private property encroachments are provided
in matrix format in Appendix B. A summary of notable impacts including anticipated

easement/acquisition areas is provided below:

Table 2: Bike Lane Impact Summary

Impacts

Anticipated Quantity

ROW Acquisition/Easement Area
Road Realignment

Stone Wall Reconstruction
Utility Pole Relocation

Drainage Relocation

Guardrail Relocation

Driveway Grading

8 properties

2 locations

2 locations

2 locations

1 location (300 LF)
3 locations

1 location (650 LF)

3.1.3 Evaluation

A summary of advantages and disadvantages are below:

Table 3: Bike Lane Advantages and Disadvantages

Advantages

Disadvantages

Preferred bike facility for commuting and
community access

Bicycle travel is oriented in the same
direction as vehicle travel which increases
bicyclists® visibility to motorists

Relieves traffic congestion related to

High capital cost

Widths may not be consistent (or may
need shared lanes)

More drive crossings and intersections
Creates pavement joint at edge of
roadway

Underwood Engineers
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sharing travel lane. Bicyclists can operate e Requires additional pavement marking

at their preferred speed without impact to maintenance
vehicle traffic speed e Vehicle speeds may increase

e Lower maintenance cost to Newmarket. e Cyclists passing maneuvers encroaches
NHDOT will maintain pavement surface on vehicle traffic

(future overlays and plowing)

e Provides safer crossings for bicyclists at
roadway intersections and driveways

e May be able to use existing gravel base in
some areas

e Matches intent of bike lanes north of
Newmarket on Rte 108

3.1.4 Opinion of Cost
An opinion of probable construction cost for Design Alternate No.1 is provided as follows:

Construction: $ 940,000
Engineering $ 244,000
Land Acquisition and Easements $ 32,000
TOTAL $ 1,216,000

Cost summaries are provided in Appendix C.

3.1.5 Assumptions

Actual cost will be impacted by the final excavation, gravel and pavement depth. Construction
planning costs will be refined as the design is advanced and unknowns such as subsurface
conditions are reduced. Design assumptions are included with the work summary alternates,
Appendix B. Gravel and pavement depths should be consistent with the adjoining roadway and
the design parameters should be reviewed by NHDOT — District 6. Design concepts were
transmitted to District 6 on September 19, 2014. Correspondence is provided in Appendix G.

3.2 Design Alternate No.2 — Shared Bike Path Construction (Side Path)

Alternate No.2 consists of constructing a bike path separate from the roadway travel lanes. Both
north and south bicycle travel will use the bike path as a single facility. Because the path would
be separate from vehicle travel, other users may find this facility attractive. Other users may
include tandem bicyclists, bicycles pulling trailers, child/youth cyclists, inline skaters, roller
skaters, skate boarders, kick scooters and pedestrians. A typical roadway cross section is shown
on Figure 2. A schematic layout plan is provided as Figure 2B.
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3.2.1 Description

The proposed alternative includes the following work:

e Construct a bike path that is physically separated from motorized vehicle travel

e Where space is available the bike path will share the Rte 108 ROW. A separate ROW
(easement) is anticipated from STA 26+00 to 39+00

e Provide two way traffic on an 8-foot wide paved surface (4’ wide north and south)

e An adult bicyclist is the anticipated primary user and will serve as the Basis of Design

e Provide physical barriers at constraint areas — post and rail fence

e Provide striping for lanes and passing areas
e Provide 3 12” pavement depth over 15 deep gravel base

3.2.2 Project Impacts

Anticipated project impacts such as grading and/or private property encroachments are provided
in matrix format in Appendix B. A summary of notable impacts including anticipated

easement/acquisition areas is provided below:

Table 4: Shared Bike Path Construction Impact Summary

Impacts Anticipated Quantity
ROW Acquisition/Easement Area 18 properties
Road Realignment 0 locations
Stone Wall Reconstruction 3 locations
Utility Pole Relocation 12 locations

Drainage Relocation
Guardrail Relocation
Driveway Grading

0 locations
0 locations

5 locations

Underwood Engineers
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3.2.3 Evaluation

A summary of advantages and disadvantages are provided in the table below:

Table 5: Shared Bike Path Construction Advantages and Disadvantages

Advantages

Disadvantages

The design can include passing zones
for cyclists (e.g. experienced cyclists
would want to pass slower users such
as young cyclists, pedestrians, etc.)
Less demand for mental awareness for
bicyclists since maneuvering within
vehicle traffic flow is reduced

Accommodates children and youth
cyclists
Broadens wuser base (more than
bicycles)

Relieves traffic congestion related to
sharing vehicle travel lanes

Median strip between road and bike
path provides more opportunity for
properly managed stormwater runoff
Lower capital cost

Longer design life (due to less vehicle
loading)

ADA compliance increases grading impacts
Redundant — Bike lanes would still be
appropriate for cyclists who may continue
to use the Rte 108 vehicle travel lanes

Bike paths may not be considered
substitution for bike shoulders

More easements and ROW acquisitions
Safety hazards for motorists at intersections
(unexpected bike traffic approaches from
the right at side streets and driveways) Side
path may be blocked by vehicles waiting to
turn at drives/intersections

Town will be
pavement surface

required to maintain

Higher maintenance cost for Town (since
NHDOT District 6 would not participate in
plowing or resurfacing

Road crossings and/or potential for wrong
way travel at end of path (project limits).
High variation in side path travel speeds
(e.g. pedestrian vs. cyclist)

3.2.4 Opinion of Cost

An opinion of probable construction cost for Design Alternate No.2 is provided as follows:

Construction $ 786,000
Engineering $ 234,000
Land Acquisition and Easements $ 94,000
TOTAL $1,114,000

Cost summaries are provided in Appendix C.

3.2.5 Assumptions

Design assumptions are included with the work summary alternates, Appendix B.

Underwood Engineers
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3.3 Other Alternatives and Project Considerations

3.3.1 Combination Bike Lane and Bike Path

The possibility of combining Design Alternates No.1 and No.2 to provide a shared use bike path
for the portion of the project corridor with minimal constraints and constructing bike lane
shoulders in the remaining segment of the project corridor was identified. The Forbes Road
intersection at Rte 108 was identified as a likely location to transition from a shared bike path to
bike lane shoulders. This alternate was primarily considered for potential cost benefits and
offers a small margin for cost savings. (See Appendix B and C).

3.3.2 Project Phasing

Phased project implementation is identified as an alternative to manage potential construction
cost limitations depending on funding availability. For example, the project limits could begin at
Ash Swamp Road or north of the Rockingham Country Club and project cost can be managed by
including portions of the work as a bid additive alternate. Construction can then be extended if
bids are favorable or should additional funding become available. It appears that some level of
additional funding will be necessary based on the assumptions and Opinions of Cost provided
within this report. The Town and NHDOT may consider a moderate funding increase of
$200,000 (see meeting notes, 10/23/14, Item 1.3, Appendix E).

Construction Phasing Plan Alternates and phasing cost are provided in Appendix F. The phasing
plans are developed based on an overall budget increase of $200,000 (from $809,000 to
$1,009,000). Project Phasing will need to be evaluated further during final design and perhaps
following bidding.

3.4 Baseline Markings and Way Finding

Independent of the design alternative selected, the project should incorporate signs that promote
the dedicated bike route and provide directional queues to community destinations for cyclists
using the corridor. Specific sign details and locations should be considered during final design.

3.5 Offsite Improvements — Forbes Road

Long range plans were developed for intersection improvements and pavement widening at the
Forbes Road and Hershey Lane intersections as part of a private site development application. A
conceptual layout is provided in Appendix D. Correspondence concerning future intersection
improvements (SG Pernaw & Co. 1/20/15) is provided in Appendix G.

Underwood Engineers Rte 108 Bike Path Construction/Shoulder Widening
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4.0 PROJECT DEVELOPMENT AND COORDINATION

4.1 Project Staff Meetings

A series of project staff meetings were conducted as part of the process to develop the design
alternatives with the project stake holders. Input from meeting discussions was incorporated into
the work. See Appendix E for Project Meeting Notes.

4.2 Public Information Meetings

Two public information meetings are identified as part of the LPA process. The outcome of each
meeting is summarized below.

4.2.1 Local Concerns — Public Meeting No. 1

TBD

4.2.2 Presentation of Preferred Alternative — Public Meeting No. 2

TBD

5. CONCLUSIONS

The following conclusions are noted based on the information presented:

Although Rte 108 is a state designated bike route, bicycle facilities do not exist within the
project area
The Rte 108 corridor within the Project Limits presents a variety of constraints for
bicycle facility construction

o Physical constraints include embankment slopes, utilities and structures

o Boundary constraints include unknown ROW segments, easement/land

acquisitions and permission for temporary construction on private property

Bike shoulders will be constructed on Rte 108 north of the project area, from Newmarket
to Durham
Public and stakeholder feedback indicate a preference for Design Alternative No.
Future intersection improvements at Forbes road and Hershey Lane will impact the
location of bike lanes
Bike lane shoulders (Alternate 1) are more desirable based on project conditions and
design guidelines (see section 3.2.3 — Dis-Advantages)s
Additional ROW survey will be required where encroachments exist and/or existing
ROW limits are not sufficient for ROW certification as required by the LPA program
A separate bike path would require additional ROW acquisitions and easements due to
slope and property constraints
Although a separate bike path is generally less expensive to construct, physical
constraints such as property and slope constraints could result in higher cost (land
acquisition, easements and retaining walls)

Underwood Engineers Rte 108 Bike Path Construction/Shoulder Widening
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Additional funding is needed to adequately construct either Alternate 1 or 2..
Final costs may be impacted by excavation, gravel and pavement limits, and bidding.
Cost will need to be reviewed following the design/PS&E phase.

6. RECOMMENDATIONS

Based on project evaluations and community and stakeholder input, Design Alternate No. __ is
recommended.

6.1 Short Term Recommendations

Request additional funding for the project

Solicit NHDOT Division 6 and Design Bureau comments concerning engineering design
assumptions

Initiate discussions with property owners concerning possible R-O-W acquisitions
following review by NHDOT

Conduct topographic and ROW surveys

Conduct subsurface borings to determine existing gravel and pavement depths of
adjoining roadway

Prepare Preliminary Design and update cost following survey and subsurface
investigations on pavement and gravel

6.2 Long Term Recommendations

Coordinate future intersection improvements at Forbes Road and Hershey Lane with
development of bike lanes

Evaluate Hersey Lane as a future corridor for bicycle facility construction/extension
Consider connectivity and/or improvements to depot station

Underwood Engineers Rte 108 Bike Path Construction/Shoulder Widening
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