


Pros:

¢ Maximum street tree
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 Safest pedestrian road
crossing widths
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Cons:

« Sidewalk too wide for
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» Least number of on-
street parking spaces
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EVALUATION OF ALTERNATIVE CONCEPTS

Concept 3A: Parallel Parking with Planted Medians

This concept creates the greenest downtown possible for Concord with street trees on both sidewalks and tree and
shrub planting in center medians. Planted medians would also provide places of refuge for crossing pedestrians. The
universal access issues along the west side of Main Street — the double step curb from Park Street to Pleasant Street
and along portions of South Main Street — would become code compliant.

Finally, sidewalks would be too wide this configuration has the least number of on-street parking spaces. Vehicular
movements, particularly in emergency situations, could be compromised by raised, fixed medians.

Based on feedback from the public, this concept was eliminated early on in the process; it lacked public support.
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EVALUATION OF ALTERNATIVE CONCEPTS

Concept 4: Angled Parking Both Sides with Equal Sidewalks

This concept has angle parking on both sides of the street, thereby maintaining as many parking spaces as possible.
Input gathered during the evaluation of these concepts indicated that while most prefer the angle parking, they
experience difficulty once parked if a larger vehicle was parked next to them as it reduces oncoming traffic visibility
and forces them to inch their way out into traffic. The Hoyle, Tanner team explored back-in angle parking as a means
to improve this situation. Some of the benefits are: (1) when leaving a parking space the driver is able to see
oncoming traffic and cyclists; (2) no one has to back out blindly from a parking space; (3) car doors open in a
manner that directs passengers towards the sidewalk; (4) trunks are adjacent to the sidewalk and open doors offer
protection from the street; and (5) loading and unloading occurs outside of the travel way. Many felt that this would
be difficult to adjust to, but in fact it is easier than parallel parking and safer than blindly backing into traffic.

The entire street including sidewalks would be reconstructed in order to shift the centerline of the street to the east
to equalize sidewalk widths. The sidewalk widths would be conducive to new street tree planting and allow flexible
use and placement of streetscape amenities throughout the downtown area.

There would be safety improvements made in the form of new Enhanced Visibility Platforms for pedestrians crossing
at the crosswalk locations. The universal access issues along the west side of Main Street consisting of the double
step curb from Park Street to Pleasant Street and portions on South Main Street would become code compliant.

The result would be more spacious and pedestrian friendly sidewalks than today, without there being overly or
unnecessarily broad for the scale of downtown. This concept strikes the best balance between vehicular circulation,
pedestrian safety, parking spaces and downtown revitalization opportunities.

Based on feedback from the public, this concept is the preferred concept.

=
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EVALUATION OF ALTERNATIVE CONCEPTS

Options for Streetscape Amenities

With more spacious sidewalks on both the east and west sides of Main Street, a variety of pedestrian amenities can
be installed in an organized manner without interfering with the prescribed space for pedestrian movement . Along
the curb there will be a “site furnishing zone” to accommodate shade trees, planters, flower baskets, benches, bike
racks, kiosks, trash receptacles, newspaper boxes, etc. Also in this zone will be necessary infrastructure features,
such as hydrants, meters, parking signs, traffic directional signs, and street lights. Because street lights play such a
large visual role on the street in both day and night, they are considered as both amenity and infrastructure.

There are three primary criteria to follow when selecting streetscape amenities:

Develop specific, coordinated, locational standards for each piece as part of the whole
Select a clear “family” of pieces

Select pieces with demonstrated functionality, durability and high quality.

Select pieces that are historically appropriate for Concord’s Main Street

e

It is essential that the type and location of amenities be made in concert with city maintenance personnel, so that all
aspects of maintaining the streetscape over time are thoroughly vetted from the outset.

With proper planning and design, all of these streetscape elements (amenity and infrastructure) should have
prescribed locations that impart a sense of order, purpose, permanence, and comfort to the public realm. The
consultant team also recommends that all elements be carefully selected with shared, consistent characteristics so
that, taken together, they appear to be part of a “family” that belongs on Main Street. The team recommends
selecting high quality, well designed, durable items from reputable manufacturers that both function well and have
proven track records in northern, cold-climate regions.

Main Street’s current amenities have very little consistency of style, location or level of quality. They actually
contribute to a sense of clutter along the sidewalks. On the following pages, there are examples of amenities from
reputable manufacturers to consider using in Concord. Some are more suited than others, in terms of style. It is
critical that any final decisions should reflect, though not necessarily copy, forms and materials that have historically
been used along Main Street.

Also included are several ways that the city could showcase its history and further add to the uniqueness of Main
Street. As an example and shown on the following page, the team developed a double-sided marker that conveys
directional information on one side and historic images and text on the other. These markers could be located on the
new Enhanced Visibility Platforms at intersections where space is available for pedestrians to pause, look and read.
One marker could tell the story of the Abbot-Downing Company, which even had a presence on Main Street. Another
could explain the role of granite in the city and beyond. (The Library of Congress, the largest building in the world
when built, was made from Concord granite.) Other locally important industries, such as printing, musical
instruments, furniture, silver, and harnesses, could be similarly highlighted. Significant events that occurred
downtown, such as President Lincoln’s speech or the first celebration of Old Home Days, could also celebrated. A
third tactic would be to incorporate historic forms into contemporary designs. For example design a bicycle rack that
reflects the form of an early bicycle, with its large front and small rear wheel. The Concord Heritage Commission
should be invited to participate in developing the markers, which perhaps could be integrated into the historic plaque
program the commission already has underway.

The appearance and proper placement of all streetscape elements will help to convey the Main Street important
message that this Main Street is the State’s Capital and that great care has been taken in giving it the appropriate
stature and comfort.

Main Stroet
COMNCORD
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Site Furnishings / Street Amenities

Existing Light Poles

Light Poles
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Site Furnishings / Street Amenities
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Site Furnishings / Street Amenities

Existing Planter

Planters & Hanging
Baskets
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Existing Tree Grate Paver Grate Installation

Tree Planting Methods
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Site Furnishings / Street Amenities
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TRAFFIC VOLUMES & OPERATIONS ANALYSIS

EXISTING TRAFFIC DATA

The existing traffic data for this corridor was provided by the City of Concord. This data, which consisted of manual
turning movement counts at each intersection on North Main Street, was collected by City staff during August of
2008. The turning movement counts recorded both the number and classification (i.e. passenger car or heavy
vehicle) of each vehicle in the intersection as well as the direction it went. These counts were performed during the
weekday peak periods of 7:00 — 9:00 AM, 11:30 AM — 1:30 PM, and 4:00-6:00 PM. From these periods, the peak
hour volumes were determined. This data was then adjusted to represent the peak month of the year using
historical monthly data for Urban Highways compiled by the New Hampshire Department of Transportation (NHDOT)
in 2008. The city counts were also supplemented with turning movement counts for the South Main Street
intersections provided by Vanesse Hangen Brustlin, Inc. (VHB) in the Sanel Block Traffic Study performed in 2009.
Since they were collected at different times, the North and South Main Street traffic volumes then needed to be
balanced together. This was done by analyzing the amount of traffic that arrived and departed each intersection and
making additions or subtractions as needed. Utilizing an assumed 1% background growth rate and anticipated traffic
growth from Capital Commons and the proposed Sanel block, the AM, Mid Day, and PM traffic network volumes were
increased to represent a 2010 Base year.

Additionally, manual pedestrian counts were conducted by the city during each of the counting periods. These
counts were not adjusted to peak month or increased using a background growth rate, but have been incorporated
into the traffic models as counted.

OPENING YEAR AND FUTURE YEAR TRAFFIC VOLUMES

It was determined from this data that the Main Street corridor was the most congested during the PM peak hour
(4:30 to 5:30 PM). For this reason, only the PM volumes were further investigated for their feasibility with the
corridor options. Since it is desired to see what the traffic will be during a potential opening year, the PM traffic
volumes were increased again using the same growth rate and additional site specific growth. The resultant PM peak
hour volumes represent a 2013 opening year and are illustrated in Figure 1.

A ten year design horizon was desired for the Main Street corridor. For this reason, the 2013 traffic volumes were
increased to 2013. This was done using the same 1% growth rate and site specific traffic, while adding additional
traffic from a possible NHDOT Park and Ride on Storrs Street. The PM peak hour volumes for the 2023 Future year
are shown in Figure 2.

With the hope that major sidewalk improvements will increase business and pedestrian activity, for the 2013 and
2023 3-lane scenarios the pedestrian volumes was increased by 10 and 20 percent, respectively. Pedestrian volumes
for the 2013 and 2023 existing 4-Lane scenario have not been increased.

This project also desired to determine what the daily traffic volumes would be at midblock segments. This is typically
done using an Automatic Traffic Recorder (ATR) which is deployed for a period of 24-hours or longer. Since ATR
counts were not conducted, the TMC counts were used to determine this information. This was done by analyzing
how many vehicles arrived and departed adjacent intersections during the peak hour. These volumes were then
combined and adjusted to represent an ADT utilizing an Urbanized K-Factor provided by the Highway Capacity
Manual. A 2% traffic diversion has been applied to the 2013 and 2023 3-lane scenario ADT volumes. Research has
shown that four to three lane conversions will cause some diversion; however, this diversion is not expected to be
significant until traffic volumes approach 18,000 to 20,000 vehicles per day. The 2013 and 2023 PM 3-Lane and 4-
Lane Main Street Average Daily Traffic Volumes are shown in the table below.

ADT (4-Lane ADT (3-Lane)*

Roadway Section

2013

2023

2013

2023

Loudon Road to Pleasant Street 13,308 14,891 13,042 14,593
Pleasant Street to Concord Street 11,539 12,660 11,308 12,407
Concord Street to Storrs Street 12,803 14,110 12,547 13,828
* Assumes 2% Traffic Diversion
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TRAFFIC VOLUMES & OPERATIONS ANALYSIS

INTERSECTION AND CORRIDOR CAPACITY ANALYSIS

The feasibility of the Rethinking Main Street improvement options is dependent on those improvements ability to
facilitate traffic flow. Therefore, it is necessary to conduct a capacity analysis of the Main Street intersections and
midblock sections. This analysis will need to be done for both opening year and future year traffic conditions as well
as for the existing 4-Lane and the 3-Lane scenarios to allow for a proper comparison of the projects impacts to
traffic. This analysis could be considered somewhat conservative since the 2% traffic diversion discussed in the
previous section has not been used to reduce Main Street volumes.

The Highway Capacity Manual (HCM2000) provides the industry accepted methodology for calculating Level of
Service (LOS) and delay for Signalized and Unsignalized Intersections and Urban Streets. The Synchro 7® computer
program, which utilizes this method, along with Sim Traffic® was used to analyze and simulate the PM peak hour
traffic volume network. The Level of service for both signalized and unsignalized intersections is assigned based on
the average amount of seconds that a vehicle will be delayed as they progress thru an intersection. This amount of
delay is then given a letter grade ranging from A thru F. LOS A represents little to no delay while an LOS F is
characteristic of an intersection that is overcapacity and experiencing long delays. Since signalized intersections are
expected to carry a higher volume of traffic, a higher level of delay is acceptable before the intersection is considered
over capacity. For urban intersections like those on Main Street, LOS A through D is considered acceptable. The LOS
and corresponding average control delay for both signalized and unsignalized intersections are shown in the following
tables.

LOS Criteria for Signalized Intersections*

Control Delay per Vehicle (s/veh)
< 10

> 10 -20
> 20 -35
>35-55
> 55-80
> 80

mm |00 |®@| >

* From HCM 2000 Exhibit 16-2

_LOS Criteria for Unsignalized Intersections*
LOS Control Delay per Vehicle (s/veh)
0-10
>10-15
>15-25
>25-35
>35-50
> 50

m|m|O0|m| >

* From HCM 2000 Exhibit 17-2

The Level of Service for the midblock sections of Main Street was determined by the Urban Streets methodology in
the HCM. This method determines LOS by comparing the average computed or observed travel speed to the
expected free flow speed for the specific class of a roadway segment. Based on assumed speed limits of 35mph and
under, Main Street is a Class IV urban street. The LOS and corresponding average travel speed for a Class IV urban
street are shown below.
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TRAFFIC VOLUMES & OPERATIONS ANALYSIS

Range of Free-Flow
Speeds (FFS)

35 toi 25 mi/h

30 mi/h
LOS Average Travel Speed (mi/h)
> 25

Typical FFS

>19-25

>13-19

>9-13

>7-9

mm|o0|®@|>

* From HCM 2000 Exhibit 15-2

2013 PM 3-LANE AND 4-LANE ANALYSIS
The anticipated Level of Service and Delay for the Main Street intersections during the 2013 PM peak hour for a 3-
Lane and 4-Lane scenario can be seen in below.

Intersection 2013 4-Lane 2013 3-Lane
= DELAY (sec) | DELAY (sec)
N. Main / Storrs F/C 175.9 / 24.9 F/D 178.4 / 25.2
N. Main / Loudon F 89.3 F 89.1
N. Main/Park = = - -
N. Main/Capitol D/D 29.7 / 29.7 E/E 42.6/42.6
N. Main/School - - - -
N. Main/Phenix B/B 14.5/ 14.5 - -
N. Main/Warren D/B 29.9/12.5 D/C 27.3/ 16.1
N. Main/Depot - - - -
N. Main/Pleasant E 58.8 D 42.5
S. Main/ Hills B/B 13.4/13.4 Cc/C 20.1/20.1
S. Main/Fayette B/B 14.0/ 14.0 C/C 19.0/19.0
S. Main/Thompson C/C 15.5/15.5 C/C 15.7 / 15.7
S. Main/Theatre - - - -
S. Main/Concord B/B 13.0/ 13.0 B/B 13.9/13.9
S. Main/Thorndike B/B 13.0/ 13.0 C/C 15.1/15.1
S. Main/Storrs C 34.7 C 34.7

BOLD = Signalized Intersection (LOS and Delay are for overall intersection)
Not Bold = Stop Controlled Side Street (LOS and Delay are for LT/RT turn lanes of side street approach only )
( - ) = One-way side street away from Main Street (No LOS or Delay for approach)

The majority of the intersections within the study area are T-intersections with the NB and SB Main Street
movements running free while the side street is under stop control. Since Main Street movements are not required to
stop at these intersections, they operate at LOS A with a few LOS B for left turning movements. For this reason,
Main Street LOS and delay have not been included in the LOS and delay table. All of the side streets are projected to
operate acceptably during 2013 PM peak hour with LOS ranging from B to D for left and right turning movements.
The one exception is North Main at Storrs Street where left turning movements experience a LOS F and excessive
delay. Despite these delays, this intersection does not meet traffic signal warrants in 2013 and no improvements are
being recommended as part of the Rethinking Main Street project.

If major sidewalk improvements are completed and Main Street becomes three lanes, it is expected that there will be
minimal impact to these stop controlled intersections. The Main Street movements should continue to operate at LOS

Page 91

Re-Thinking Main Street




TRAFFIC VOLUMES & OPERATIONS ANALYSIS

A and B. The side streets should see small increases in delay, particularly for left turning movements, due to the
reduction in gaps between vehicles along Main Street

The Main Street study area also contains three signalized intersections. For these intersections, an overall
intersection Level of Service and Delay has been provided. Under the 4-Lane scenario, their LOS range from C to F.
The South Main Street and Storrs intersection operates at an acceptable level, while North Main at Pleasant is nearing
capacity and North Main at Loudon Rd. is over capacity.

A Main Street conversion to three travel lanes will allow some benefits at signalized intersections. At the Main Street
and Pleasant Street intersection, this scenario will allow for reduced delay and improved level of service. A three lane
roadway section will allow for exclusive left turn lanes which provide more efficient operation than the current dual
use left/thru lanes. The reduction in curb to curb width may also allow for a decrease in the necessary pedestrian
crossing times and a reduction in vehicle delay. Small increases in turn lane storage will be necessary on both
Pleasant and Main Street to facilitate these improvements. The North Main at Loudon Rd. and South Main at Storrs
Street intersections will not undergo geometric or traffic signal modifications and will not experience changes in LOS
or delay.

As previously mentioned, the Level of Service for midblock sections was also analyzed. The corridor and midblock
LOS for 2013 PM peak hour for the 3-Lane and 4-Lane scenarios can be seen in the following table. For the 4-Lane
condition, the LOS for midblock sections will range from LOS B to C. Due to the delay caused by the signalized
intersections, the LOS for the Main Street corridor as a whole is a D. If major sidewalk improvements are completed
along Main Street, it is anticipated that travel speeds will not drop significantly enough to reduce the level of service.
As such, corridor travel times are not expected to appreciably increase.

Scenario
Roadway Section 2013 (4-Lane) 2013 (3-Lane)
LOS LOS
Main Street Corridor D D
Main Street Travel Time NB/SB (min) 4.25 / 4.28 4.33/3.8
Main Street Avg Speed NB/SB (mph) 12/11 12/13
Loudon Road to Pleasant Street C C
Pleasant Street to Concord Street B B
Concord Street to Strorrs Street B B

1. LOS is based on NB and SB Thru Movement Average Travel Speed for Section for per HCM-15 (Exhibit 15-2 Class
IV Urban Street)
2. Travel Speeds LOS analysis provided by SimTraffic model

2023 PM 3-LANE AND 4-LANE ANALYSIS
The anticipated Level of Service and Delay for the Main Street intersections during the 2023 PM peak hour for a 3-
Lane and 4-Lane scenario can be seen in the following table.

2023 4-Lane 2023 3-Lane

DELAY (sec)

Intersection
= DELAY (sec) |

N. Main / Storrs F/E 367.2 / 39.0 F/E 373.7 / 40.2
N. Main / Loudon F 1124 F 112.4
N. Main/Park - - - -
N. Main/Capitol E/E 38.8 / 38.8 F/ F 51.9/51.9
N. Main/School - - - -
N. Main/Phenix B/B 14.9/ 14.9 - -
N. Main/Warren E/B 36.3/13.1 E/C 36.9/18.4
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TRAFFIC VOLUMES & OPERATIONS ANALYSIS

2023 4-Lane

2023 3-Lane

DELAY (sec)

DELAY (sec)

N. Main/Depot - - - -
N. Main/Pleasant F 87.0 D 52.8
S. Main/ Hills B /B 14.0/ 14.0 C/C 23.8 /23.8
S. Main/Fayette B/B 14.9/ 14.9 Cc/C 23.0/ 23.0
S. Main/Thompson c/C 17.2/17.2 Cc/C 17.0/17.0
S. Main/Theatre - = - =
S. Main/Concord B/B 13.6 /13.6 C/C 15.0/ 15.0
S. Main/Thorndike B/B 13.9/13.9 C/C 16.6 / 16.6
S. Main/Storrs D 44.5 D 44.5

BOLD = Signalized Intersection (LOS and Delay are for overall intersection)
Not Bold = Stop Controlled Side Street (LOS and Delay are for LT/RT turn lanes of side street approach only )
( - ) = One-way side street away from Main Street (No LOS or Delay for approach)

At stop controlled intersections under the 4-Lane condition, the anticipated background and site specific growth out
to 2023 will increase delay for all side streets intersecting Main Street. The left turning movements from Capitol and
Warren Street will near capacity. If major sidewalk improvements are completed, the side street delay will increase
by an additional 2 to 10 seconds. At this point, Capitol Street will exceed its capacity. Though traffic volumes will
increase, Main Street movements are expected to continue to operate at LOS B or better for both 2023 PM Build and
No-Build conditions.

This traffic growth will also degrade LOS at signalized intersections. For the 2023 4-Lane scenario, the Main Street at
Pleasant intersection will exceed its capacity while the N. Main at Loudon Rd. will continue to fail during peak hours.
As with the 2013 3-Lane scenario, if major sidewalk improvements are completed it will allow for reductions in delay
at the Main Street /Pleasant Street intersection. The previously mentioned traffic signal improvements will allow this
intersection to function at LOS D out to 2023. The North Main Street and Loudon Road intersection will require
additional improvements to help mitigate delay.

The corridor and midblock LOS for 2023 PM peak hour for the 3-Lane and 4-Lane scenario can be seen in the table
below. The increase in traffic volumes over the ten year design horizon are expected to increase average travel
times throughout the corridor. The result is decreased average travel speeds which will degrade the LOS for the Main
Street corridor from D to E. If major sidewalk improvements are completed along Main Street, it is anticipated that
travel speeds during the 2023 PM peak hour will not drop significantly enough to reduce the level of service.

Scenario
Roadway Section 2023 (4-Lane) 2023 (3-Lane)
LOS LOS
Main Street Corridor E E
Main Street Travel Time NB/SB (min) 5.00/6.37 5.01/5.84
Main Street Avg Speed NB/SB (mph) 10/8 10/9
Loudon Road to Pleasant Street D C
Pleasant Street to Concord Street A A
Concord Street to Strorrs Street B B

1. LOS is based on NB and SB Thru Movement Average Travel Speed for Section per HCM-15 (Exhibit 15-2 Class IV
Urban Street)
2. Travel Speeds for LOS analysis provided by SimTraffic model
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