3.0 Inventory and Analysis
3.1 Traffic
This section describes and summarizes the existing traffic data collection inventory, which includes
existing traffic volume counts and traffic flow trends, vehicle speed measurements, and vehicular
accident data. In addition, this section presents the future year traffic volume projections and the
results of an operational analysis conducted for both the existing and future conditions.

3.1.1 Existing Traffic Volumes
To determine the existing traffic volume demands and flow patterns along the corridor, an extensive
traffic volume count program was conducted during the month of July 2001. Weekday morning
(7:00 – 9:00 AM) and weekday evening (4:00 – 6:00 PM) peak period manual turning movement
counts were conducted at eight intersections along the corridor. The peak period traffic volume
counts were conducted at the following intersections with Route 101.

Table 1: Existing Traffic Volume Summary (2001)

Average
Weekday
Traffic
Volume
(vpd)

AM
Peak
Hour
(vph)

Percent
of Daily
Traffic

PM
Peak
Hour
(vph)

Percent
of Daily
Traffic

Average
Saturday
Traffic
Volume
(vpd)

Peak
Hour
(vph)

Percent
of Daily
Traffic

West of Joppa
Hill Rd

22,400

1,590

7.1

1,920

8.6

20,400

1,540

7.5

East of
Meetinghouse
Rd

24,800

1,800

7.3

2,000

8.1

22,200

1,630

7.3

East of NH 114

47,050

3,460

7.4

3,660

7.8

39,850

2,900

7.3

• Joppa Hill Road/Stowell Road
• Freedom Way/Gage Girls Way
• Hardy Road/Jenkins Road
• Wallace Road
• Bell Hill Road/Nashua Road
• Meetinghouse Road
• Old Bedford Road/Constitution Drive
• Route 114/Boynton Road

In addition to these Route 101 corridor intersections, weekday morning and evening peak period
traffic volume counts were conducted within the town center. The purpose of these counts was to
identify and evaluate the level of existing cut-though activity where motorists use North Amherst
Street and Bedford Center Road to avoid the congestion on Route 101. These additional counts
were conducted at the following intersections:
• North Amherst Street/Bedford Center Road
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• Bedford Center Road/Church Street

Figure 1
Daily Traffic Variations
NH Route 101 in Bedford
(East of Meetinghouse Road - 2001)

• North Amherst Street/Bell Hill Road
• Bedford Center Road/Minsterial Road

30,000

• Bedford Center Road/Meetinghouse Road
25,000

To supplement the intersection turning movement counts, 24-hour automatic traffic recorder counts
were conducted at key locations along the corridor. A summary of the automatic traffic recorder
count data is presented in Table 1.
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Figure 2
Hourly Variations in Weekday Traffic
NH Route 101 in Bedford
(East of Meetinghouse Road - 2001)
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As shown in the table, the 2001 Average Weekday Traffic (AWDT) along Route 101 ranges from
approximately 22,400 vehicles per day (vpd) west of Joppa Hill Road to 24,800 vehicles per day
east of Meetinghouse Road. Peak hour traffic volumes range from approximately 7.1 to 8.6 percent
of the AWDT. Directional flow is predominately eastbound (56 percent) in the AM peak hour and
westbound (54 percent) in the PM peak hour.
Daily Traffic Variations
Examination of the daily traffic volume variations along Route 101 (east of Meetinghouse Road)
during the month of April 2001 revealed little variation during the weekdays with the weekday
volumes ranging from approximately 24,400 vpd to 26,700 vpd with the low volume recorded on
a Tuesday and the high volume recorded on a Friday. Weekend traffic was somewhat lower at
approximately 20,400 vpd on Sunday and 22,200 vpd on Saturday. The daily variations are depicted in Figure 1.
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Hourly Traffic Variations
A comparison of the hourly variations for a typical weekday and a Saturday, as expected, reveal
markedly different trends. Route 101 exhibits typical commuter route characteristics with well defined morning and evening commuter peak periods. The AM commuter period is over by 9:00 AM.
However, by 10:00 AM the volume of traffic picks up again and increases steadily throughout the
midday and early afternoon where it reaches its high for the day during the PM commuter period.
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By comparison, on a Saturday the volume of traffic remains relatively high and constant from 10:00
AM to 6:00 PM. The hourly variations for the weekday and Saturday are depicted in Figures 2 and
3.
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Figure 4
Monthly Variations in Weekday Traffic
NH Route 101 in Amherst
North of NH Route 122
NHDOT Count Data (2000*)
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Speed measurements were recorded along Route 101 east of Bell Hill Road. A graph depicting the
85th percentile speeds in the eastbound direction over a 24-hour period is shown in Figure 6. The 85th
percentile speed is the travel speed at which 85 percent of vehicles are traveling at or below. As
shown in the graph the 85th percentile speeds generally range from 45 mph to 50 mph, although
substantial drops in travel speed were recorded during the peak hours of the day. This is due to the
congestion that occurs at the signalized intersection with Meetinghouse Road.
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3.1.2 Travel Speeds
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To evaluate traffic operations along the existing corridor, the weekday AM and PM peak hour
intersection counts, which were conducted in July one of the highest volume months of the year
were used. The 2001 weekday AM and PM peak hour traffic volume network is presented in Figure
6.

Vehicles Per Hour

An examination of historical traffic volume data collected by the New Hampshire Department of
Transportation (NHDOT) at its permanent traffic recorder station located along Route 101 in
Amherst provides monthly traffic volume variations for a weekday and a Saturday. The data show
that for a weekday, the highest daily volumes occur during the summer months of June, July, and
August. The lowest daily volumes were recorded during the months of January and February. Interestingly, the highest volume month when only considering Saturday traffic is October. The monthly
variations for the weekday and Saturday are depicted in Figures 4 and 5.
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Figure 3
Hourly Variations in Saturday Traffic
NH Route 101 in Bedford
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3.1.3 Accidents
Accident records provided by the New Hampshire Department of Transportation were reviewed and
evaluated. During the five-year period of 1996 to 2000 a total of 429 accidents were reported along
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Figure 5
Monthly Variations in Saturday Traffic
NH Route 101 in Amherst

the Route 101 study corridor in Bedford. The location with the highest number of accidents (78
accidents) is the Route 114/Boynton Road intersection. Other high accident locations include the
Meetinghouse Road intersection (56 accidents), the Old Bedford Road/Constitution Drive intersection (48 accidents) and the Wallace Road intersection (42 accidents). Although these signalized
intersections recorded the highest number of accidents, the percentage of accidents involving personal injuries at these locations was relatively low. However, some of the unsignalized locations at
the western end of the corridor such as Joppa Hill Road to and including Gage Girls Road, the
Hardy Road/Jenkins Road intersection, and the segment of corridor between Wallace Road and
Nashua Road reported a high percentage of severe accidents. The percentage of accidents at these
locations that involved a personal injury or fatality exceeded 40 percent. The accident data are
summarized graphically in Figure 7.

25,000
20,000
15,000
10,000

December

October

November

September

July

August

May

June

April

January

0

March

5,000
February

Vehicles Per Day

North of NH Route 122
NHDOT Count Data (2000*)

Month

*1999 NHDOTtraffic coun ts included for January and June

Figure 6
Travel Speeds (85th Percentile)
NH Route 101 in Bedford

East of Bell Hill Road (Eastbound) on a Friday
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3.1.4 Future Traffic Volumes

50
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To evaluate the impact of future travel demands along the study corridor, the 2001 base year traffic
volumes were projected to a 20-year design horizon. The 20-year time frame is generally used for the
purpose of long-range transportation planning. To estimate future traffic volume growth it is important to consider such factors as historical growth trends, future corridor land use, as well as
planned transportation improvements in the area. A review of historical growth patterns along
Route 101 over the past 20 years revealed growth rates as high as 4 percent per year. However, much
of that growth occurred in the mid-1980’s with the rate of increase slowing considerably through
the 1990’s. The growth rate over the next twenty years is expected to be much more modest.
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Figure 7
Accident Summary Along NH 101 in Bedford
1996-2000 (NHDOT Records)
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The Southern New Hampshire Planning Commission (SNHPC) and the Nashua Regional Planning
Commission (NRPC) have developed separate traffic volume models that include the Route 101
corridor. The SNHPC model covers Route 101 in Bedford while the NRPC model covers Route 101
in the neighboring towns of Amherst, Milford, and Wilton. A review of both traffic models suggest
an expected growth rate for this section of the corridor of 1.7 percent per year, which is an increase
in traffic volume of approximately 40 percent over the next 20 years.
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Table 2
Unsignalized Intersection Analysis
2001 Existing Conditions
AM PEAK HOUR
Approach Demand
(vehicles/hr)

Delay+

EB Left
WB Left
NB Left/Thru
NB Right
SB Left/Thru
SB Right

10
10
15
45
60
40

9
11
93
20
386
14

Freedom Way/Gage Girls Way

EB Left
WB Left
NB Lanes
SB Lanes

5
15
55
10

Hardy Road/Jenkins Road

EB Left
WB Left
NB Lanes
SB Lanes

Bell Hill Road/Nashua Road

EB Left
WB Left
NB Lanes
SB Lanes

Intersection with

Existing (2001-2002) weekday peak hour traffic volumes are shown in Figure 8. These can be compared
to the projected 2021 weekday AM and PM peak hour traffic volumes shown in Figure 9.

Route 101
Joppa Hill Road/Stowell Road

3.1.5 Level of Service Analysis
Measuring existing traffic volumes and projecting future traffic volumes provides some indication
of the importance of Route 101 to the regional roadway system, but gives little indication of the
quality of traffic flow. To measure the quality of traffic flow, key intersections and roadway segments were analyzed from an operational perspective. The results of the analysis provide an indication of how well the roadway system serves the travel demand that is placed upon it.
Level of Service (LOS) is a term used to denote the different operating conditions that occur on a
given roadway under various traffic volume loads. LOS is a qualitative measure of the effect of a
number of factors including roadway geometrics, travel speed, travel delay, freedom to maneuver,
and safety. Level of service provides an index to the operational qualities of a roadway segment or
intersection. The traffic performance measures and evaluation criteria used in the operational analyses are based on the methodology presented in the 2000 Highway Capacity Manual. 1

+
^

LOS^

Delay

LOS

A
B
F
C
F
B

30
35
15
25
50
15

11
10
207
18
19

B
B
F
C
F
C

9
11
54
87

A
B
F
F

0
5
45
10

11
10
94
117

B
B
F
F

5
30
75
30

10
12
321
178

A
B
F
F

15
70
55
15

11
11
185
349

B
B
F
F

10
45
50
20

10
12
853
542

A
B
F
F

20
40
95
35

12
12
-

B
B
F
F

Average delay per vehicle in seconds.
Intersection level of service

Table 3
Signalized Intersection Analysis
2001 Existing Conditions

Intersection with
Analysis
Period

v/c*

Delay+

LOS^

Wallace Road

AM
PM

0.71
0.72

21
31

C
C

Meetinghouse Road1

AM
PM

-

-

F
F

Old Bedford Road/Constitution Drive

AM
PM

0.84
1.11

21
82

C
F

Route 114/Boynton Road

AM
PM

0.98
0.90

76
46

E
D

Route 101

Six levels of service are defined ranging from LOS A to LOS F, with LOS A representing the best
operating condition and LOS F representing the worst. LOS C describes a stable flow condition and
is generally considered desirable for peak or design hour traffic flow. LOS D is generally considered
acceptable where the cost and impacts of making improvements to provide LOS C are deemed
unjustifiable. Level of Service E is capacity.
The results of the operational analyses show that the left-turn exiting movements from each of the
unsignalized intersections operate at failure (LOS F) under the 2001 AM and PM peak hour conditions. Of the four signalized intersections, only Wallace Road operates at an acceptable level of
service (LOS C). The Meetinghouse Road intersection operates at capacity (LOS F) with long delays
during both the AM and PM peak hours. The Old Bedford Road/Constitution Drive intersection
operates at LOS C during the AM peak hour and LOS F during the PM peak hour. The Route 114/

PM PEAK HOUR
Approach Demand
(vehicles/hr)

* Volume to capacity ratio.
+ Average delay per vehicle in seconds.
^ Intersection level of service.
1 v/c and Delay at Meetinghouse Road are difficult to predict because demand exceeds capacity by such & substantial degree.

1

v/c and Delay at Meetinghouse Road are difficult to predict
because demand exceeds capacity by such a substantial degree.
2000 Highway Capacity Manual, Special Report 209, Transportation Research Board, Washington, D.C.
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Table 4
Unsignalized Intersection Analysis
2021 No Build
AM PEAK HOUR
Approach
Demand
Delay+
(vehicles/hr)

Intersection with
Route 101

LOS^

PM PEAK HOUR
Approach
Demand
Delay
(vehicles/hr)

LOS

Joppa Hill Road/Stowell Road

EB Left
WB Left
NB Left/Thru
NB Right
SB Left/Thru
SB Right

15
15
25
65
85
55

10
13
47
20

B
B
F
E
F
C

40
50
25
35
75
20

14
13
30
33

B
B
F
D
F
D

Freedom Way/Gage Girls Way

EB Left
WB Left
NB Lanes
SB Lanes

10
20
80
20

10
14
-

B
B
F
F

0
50
65
20

13
13
-

B
B
F
F

Hardy Road/Jenkins Road

EB Left
WB Left
NB Lanes
SB Lanes

10
40
110
45

11
16
-

B
C
F
F

20
100
80
30

15
15
-

B
C
F
F

EB Left
WB Left
NB Lanes
SB Lanes

15
65
70
35

12
18
-

B
C
F
F

30
55
135
55

17
17
-

C
C
F
F

Bell Hill Road/Nashua Road

*
+
^

Boynton Street intersection, as an isolated intersection, operates at LOS E in the AM and LOS D in
the PM. However, note that during the PM peak hour, the Route 101 westbound traffic backs-up
from the Old Bedford Road/Constitution Drive intersection into the Route 114/Boynton Street
intersection effectively creating a LOS F condition.
Not surprisingly, by the year 2021 traffic operating conditions along the corridor will deteriorate to
where each of the signalized intersections would be operating at LOS F, the substantial delay currently experienced by motorists turning left onto the corridor would worsen, and the delays experienced along the corridor segments would be so severe that motorists would seek alternative
cut-through routes.
The results of the 2001 and 2021 signalized and unsignalized intersection analyses are summarized in
Tables 2, 3, 4 and 5.

Volume to capacity ratio.
Average delay per vehicle in seconds.
Intersection level of service.

Table 5
Signalized Intersection Analysis
2021 Future Condition (without Improvements)
Intersection with
Route 101

Analysis
Period

v/c*

Delay+

LOS^

Wallace Road

AM
PM

0.99
1.06

43
66

D
E

Meetinghouse Road

AM
PM

-

-

F
F

Old Bedford Road/Constitution Drive

AM
PM

1.28
1.66

111
202

F
F

Route 114/Boynton Road

AM
PM

1.36
1.23

176
130

F
F

* Volume to capacity ratio.
+ Average delay per vehicle in seconds.
^ Intersection level of service.
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3.2 Land Use
3.2.1 History
Images of Bedford in the early 1900’s indicate how little the historic center has changed. As most
towns urbanized in the late 19th and early 20th centuries, Bedford maintained the character and
density of typical rural New England towns before industrialization. After 1850, development in
Bedford Town Center all but ceased for the next one hundred years. Then in the years following the
Second World War, automobiles, residential and commercial development, and highway construction began to change Bedford.

View of Bell Hill from Presbyterian Church; 1925

Unlike today, retail uses were historically part of Bedford Town Center. Access to Manchester was
via Bedford Center Road, and retail uses in the center of town benefited from visibility to passersby.
Today, access to Manchester has shifted to the Route 101 corridor, and retail has followed the new
route bypassing the historic town center.
Today, 13 houses built before 1900 remain on property directly abutting the Route 101 Corridor,
and 25 additional houses, the Presbyterian Church, the Town Hall, and two barns are located close
to the corridor.
View of French’s General Store in Bedford Town Center

View of Train Station near Bell Hill Road; 1903
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View of Bedford Town Center from Bell Hill; 1900

View of Bedford Town Center from Presbyterian Church;
1925
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Fig __Close-up of 1850 map with non-residential buildings highlighted
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Fig __ Map of Bedford Center, 1858
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Fig __ Map showing pre-1900 buildings which existed in 1971
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Figure __ Corridor Land Use
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3.2.2 Land Use Today
Most of the commercial, industrial and retail land uses in Bedford are concentrated along two
primary roadways; Route 3 (South River Road) and Route 101. Although there are other small
nodes of non-residential development, such as in the Donald Street area, these two corridors represent the town’s economic engine in terms of employment and non-residential property tax base.
While these two corridors contain many of the same types of non-residential land uses they also
have some distinct differences in terms of their character and functionality within the market area.
The Route 101 sub-market area is an amalgamation of commercial retail, service and office uses,
that have developed over a period of several decades, in scattered zoning districts along the length of
the corridor. These types of development range from suburban office parks to retail strip centers to
free-standing establishments. Most of the existing development along the corridor was present prior
to 1990 with relatively few new buildings constructed over the past decade.

Table 1
Comparison of Non-Residential Square Footage and Assessed Value
in the Route 101 and Route 3 Sub-Market Areas
Bedford, New Hampshire - 1998
Assessed Value (in millions)
Total L&
Building SF % Total
Buildings*
% Total
% Total
B

Assessed
Value Per SF

ROUTE 101
Commercial Office
Commercial Non-Office
TOTAL

580,037
233,857
813,894

71.3%
28.7%
100.0%

$31.5
$11.9
$43.4

72.6%
27.4%
100.0%

$39.1
$16.5
$55.6

70.3%
29.7%
100.0%

$54.45
$51.05

ROUTE 3 NORTH
Commercial Office
Commercial Non-Office
TOTAL

606,632
886,086
1,492,718

40.6%
59.4%
100.0%

$38.6
$47.7
$86.3

44.7%
55.3%
100.0%

$49.8
$66.9
$116.7

42.7%
57.3%
100.0%

$63.71
$53.91

ROUTE 3 SOUTH
Commercial Office
Commercial Non-Office
TOTAL

635,579
157,202
792,781

80.2%
19.8%
100.0%

$34.6
$8.9
$43.5

79.5%
20.5%
100.0%

$43.9
$13.3
$57.2

76.7%
23.3%
100.0%

$54.44
$57.23

418,727
176,177
594,904

70.4%
29.6%
100.0%

$13.5
$6.5
$20.0

67.5%
32.5%
100.0%

$17.1
$8.0
$25.1

68.1%
31.9%
100.0%

$32.42
$37.09

ROUTE 3 SOUTH
Industrial Manufacturing
Industrial
NonTOTAL

* Does not include outbuildings or other property improvements
Source: Assessment records, Town of Bedford, 1998

Total non-residential building space along the Route 101 corridor is approximately 813,000 square
feet, as illustrated in Table 1. Approximately 70% ( 580,000 sf) is office space while 30% (233,000
sf) is non-office space (i.e. retail, services, etc.). About 70% of the office stock could be classified as
Class A space (higher quality masonry and glass structures) for this market, while 30% is Class B or
lower (wood-framed structures and free standing buildings). Based on a field survey of existing
office space it is estimated that the vacancy rate is approximately 19%. The majority of the vacancies are in the Class A structures. The predominant use of the corridor’s office space is by the FIRE
(Finance, Insurance and Real Estate ) and Professional Services sectors along with a small amount of
technology oriented users.
The non-office commercial uses along the corridor are, for the most part, a mixture of local goods
and services, combined with some specialty retail/wholesale establishments, as well as a number of
highway-oriented establishments such as restaurants and gas stations. None of the businesses would
be classified as regional facilities, although many of the businesses are certainly supported by a larger
customer base than that which exists in Bedford alone. A number of the businesses along the corri-
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Table 2
Summary of the Route 101 and Route 3 Sub-Market Areas
Bedford, New Hampshire - 1998
Total AssÕd Value
Building SF % Subtotal
% Total
(in millions)
% Subtotal

dor would typically be considered locally oriented in nature despite their highway location. These
include a bank, cleaners, hardware store, non-chain grocery store, and pharmacy.
% Total

OFFICE
Route 101
Route 3
Subtotal

580,037
1,242,211
1,822,248

31.8%
68.2%
100.0%

15.7%
33.6%
49.3%

$39.1
$93.7
$132.8

29.4%
70.6%
100.0%

15.4%
36.8%
52.2%

NON-OFFICE
Route 101
Route 3
Subtotal

233,857
1,043,288
1,277,145

18.3%
81.7%
100.0%

6.3%
28.2%
34.6%

$16.5
$80.2
$96.7

17.1%
82.9%
100.0%

6.5%
31.5%
38.0%

594,904

100.0%

16.1%

$25.1

100.0%

3,694,297

------

100.0%

$254.6

------

INDUSTRIAL
Route 3
TOTAL

Source: Assessment records, Town of Bedford, 1998

9.9%
100.0%

In contrast to Route 101, the Route 3 corridor has substantially more non-residential building
space and has been a much more active sub-market within the community, in terms of new construction, over the last decade. Another distinction is that the Route 3 sub-market also contains a
significant amount of industrial space, both manufacturing and non-manufacturing in nature.
The analysis of the Route 3 corridor has been further refined into a northern and southern section,
with Route 101 as the dividing line. While both sections have an equivalent amount of office space,
as shown in Table 2, the northern segment is much more retail oriented while the southern section
has a strong industrial component, but much less retail space.
The Route 3 north sub-market contains approximately 606,000 sf of office space (40%) and 886,000
sf of non-office uses (60%). The retail component of this sub-market is not only much larger than
the Route 101 sub-market, but is also much more regionally oriented in nature. Due to its location
at the intersection of two highways (Route 101 and the Everett Turnpike) this area has attracted a
regional shopping center, big box retail stores, super grocery stores, and various national chain retail
stores and restaurants. Therefore, while this sub-market does represent competition for the Route
101 retail market, Route 3 is much more of a regional shopping area that attracts customers from
the greater Manchester region.
From an assessed value standpoint, Route 101 contains approximately $31.5 million in office buildings while Route 3 north office space totals $38.6 million. On a square foot basis, office space on
the Route 101 corridor is valued at $54.45 per square foot and Route 3 office space at $63.71 per
square foot. This is a rather surprising disparity and may be attributable to a higher percentage of
Class A space on the Route 3 corridor.
Non-office commercial building space on the Route 101 corridor has an assessed valued of approximately $11.9 million and a square foot value of $51.05. On the Route 3 corridor, the same class of
buildings has a considerably higher total assessed value of approximately $47.7 million with a
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comparable square foot value of $53.91.
The other portion of the Route 3 corridor, the Route 3 south sub-market, has a total of approximately 792,000 square feet of commercial building space. As shown in Table 1, about 635,000 sf
(80%) of that total is office space with only 157,000 sf (20%) designated as non-office space. The
assessed value of office space, the majority of which would be categorized as Class A space, is
approximately $34.6 million, with a square foot value of $54.44. In contrast, the value of nonoffice commercial space is $8.9 million with a square foot value of $57.23. Interestingly, two-thirds
of the non-office space value, approximately $6.0 million, is attributed to an Alzheimer’s care facility that was constructed in 1998. This 50,000 square foot facility has an assessed value per square of
$120, which substantially increased the average square foot value along this section of the corridor.
Route 3 south also has a significant industrial component, containing approximately 600,000 square
feet of building space, not found elsewhere in the community. Roughly 70% of this space is primarily manufacturing oriented while 30% is non-manufacturing, or a combination of the two. Total
assessed value of industrial buildings in this sub-market is approximately $20 million.
In summary, Route 101 represents a significant portion of the town’s non-residential property tax
base. Of the approximate $254 million in non-residential assessed value located on the Route 101
and Route 3 corridors, Route 101 accounts for approximately 22% ($55.6 million). Within the
Office sector however, Route 101 has a more prominent role. As illustrated in Table 2, the study
area accounts for almost 32% of total office space and 29% of the assessed value in this category. In
the non-office category the Route 101 corridor has a reduced presence in comparison to Route 3.
Total square footage of non-office space on the Route 101 corridor represents only 18% of the total
in this category and 17% of the assessed value.

3.2.3 Build-Out Analysis and Development Potential
3.2.3.1 Recent Development Trends
Another useful perspective for comparing the two primary sub-markets within Bedford, is the amount
of development that has occurred in these areas over the last decade. Based on an analysis prepared
New Hampshire Route 101 Corridor Study
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for the town’s recently completed master plan, approximately 930,000 square feet of commercial
building space was constructed between 1988 and 1998.2 Of that amount, approximately 22,000
square feet was located on the Route 101 corridor, of which about 10,000 square feet was office
space. Total assessed value of buildings added to the corridor during this time period was approximately $1.1 million. In comparison, over 900,000 square feet was added along the Route 3 corridor, in the combined north and south sub-markets, which had a total assessed value of approximately
$44.8 million.
Less than 100,000 square feet of the Route 3 development between 1988 and 1998 represented new
office construction. The majority of the remaining development during this period was comprised
of retail uses (500,000 sf), nursing home facilities (110,000 sf), and industrial manufacturing facilities (133,000 sf).
It should be noted that these square footage figures represent new building construction only and
does not account for any additions to existing buildings that may have occurred. It should also be
recognized that the Route 101 corridor has considerably less land available for potential commercial development than did the Route 3 corridor. This fact, combined with the availability of municipal sewerage along the Route 3 corridor, creates a greater likelihood that the Route 3 sub-market
would develop at a faster rate.
3.2.3.2 Build-Out Analysis

2

Strategic Master Plan Update 2000, Bedford, New Hampshire, pg. 5-13, prepared by RKG Associates, Inc., March
2000.
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This section provides an overview of future development potential along the Route 101 corridor.
This potential has been evaluated based on two different scenarios. The first scenario looks at development potential on parcels located in existing commercial districts along the corridor. The second
scenario examines the development potential along the corridor without any constraints imposed
by existing zoning or physical factors. Both scenarios present conceptual growth forecasts for the
corridor over the next 20 years based on historical absorption levels in Bedford as well as potential
changes in existing market demand. Because the purpose of the analysis is to give an upper limit of
potential development, it does not consider individual site constraints (which can often be over-
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come if values are sufficiently high or avoided by more intense development on other parcels).
Development Potential Under Existing Zoning
Commercial zoning districts in the Route 101 corridor study area currently exist as four non-contiguous “islands” dispersed along the length of the highway. There are two primary types of zoning
districts designated on the town’s official zoning map. These include the Commercial and Office
districts with two additional parcels (containing less than 3 acres) designated as Highway Commercial. A modest amount of undeveloped land remains in these non-residential zoning districts. Based
on the town’s assessment records, as well as a field survey of the study area, it is estimated that there
is approximately 70 acres in the Commercial zone and 15 acres in the Office zone that are undeveloped. Almost half of this acreage is contained in two adjacent parcels that are located at the intersection of Route 101 and Route 114. The 85 acres of remaining undeveloped, commercially zoned
land, represents approximately 28% of the total 294 acres that are zoned for non-residential development along the study area corridor.
Potential development on these remaining 85 acres has been estimated based on a floor area ratio
(FAR) method. A FAR represents the ratio of building square footage to lot size. For example, if a
10,000 square foot building was located on a 100,000 square foot lot, the FAR would be 10%
(100,000 sf divided by 10,000 sf). The FAR for non-residential development varies by type of land
use since certain types of uses, such as manufacturing plants or warehouses, typically occupy much
more of a parcel than retail uses, for example. Analysis conducted during the town’s recent master
plan update process calculated the average FAR for each zoning district within community. These
FAR calculations have been used to evaluate development potential within the Route 101 study
area.
The Office zoning district has an average FAR of 18%. Applying this percentage to the remaining 15
acres of undeveloped land suggests that an additional 117,000 square feet of building space could
potentially be constructed. The Commercial zoning district has an FAR of only 10%. This suggests
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that an additional 296,000 square feet of building space could be constructed in this district. Combined, vacant land in these two zoning districts is estimated to have the potential for a total of
412,000 square feet of additional building space based on the average FARs for the town.
There is currently a conceptual proposal to construct 250,000 square feet of retail space on the 34
acre parcel of land at the intersection of Routes 101 and 114, which is in the Commercial district.
This proposed square footage is larger than the amount that would be derived using the FAR method,
which would be closer to 150,000 square feet. The reason for this is that this large parcel is an
anomaly in the Commercial district where most previously developed parcels are considerably smaller
in size. To reflect this factor, the total estimated build-out for the corridor has been increased by
100,000 square feet, which brings the potential total of additional building square footage to approximately 512,000 square feet.
There is also the potential for future development through the expansion of existing commercial
buildings located within the study area corridor. These so-called underdeveloped parcels have been
developed at an FAR that is lower than the average within their respective districts. Analysis completed for the master plan estimated that there was the potential for an additional 90,000 square
feet of expansion in the Commercial district and 38,000 square feet in the Office district. This
represents the potential of an additional 128,000 square feet building expansion for parcels along
the Route 101 corridor. Including this redevelopment, the total additional commercial space that
could be built in the Route 101 Corridor could range up to 640,000 square feet, which is equal to
approximately 80 percent of the development already in place.
The time frame for this build-out will depend on local and regional market conditions in the future,
as well as other factors such as infrastructure availability and site constraints. Over the past decade
(1988 to 1998), Bedford absorbed approximately 930,000 square feet of commercial and industrial
building space. This represents an annual average of 93,000 square feet for the town as a whole. The
majority of this space was added along the Route 3 corridor with a relatively small amount, approximately 2,000 to 3,000 square feet on an annual average, constructed on the Route 101 corridor.
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The town’s recent master plan estimated that build-out of the remaining commercially and industrially zoned land would take approximately 20 to 25 years. While this is considered a reasonable
time-frame for the town as a whole, it is possible that the Route 101 corridor could achieve buildout more quickly given the limited amount of developable land available. This likelihood is supported by the conceptual development proposal for the construction of 250,000 square feet of space
at the intersection of Routes 101 and 114, which would use up almost half of the remaining developable land along the corridor. In fact, this proposed project, which includes a super grocery store,
big box retailer, and restaurant, could significantly change the nature of the Route 101 sub-market
within the community. It is very possible that the development of this site would create an attraction for additional retail development along the corridor that does not presently exist with the
current retail base.
Development Potential Under Revised Zoning
In addition to the build-out of currently zoned non-residential land, it is possible that land use
regulations could be altered in the future due to changing circumstances along the corridor. That is,
if the character of the corridor were to become inhospitable for residential use due to increasing
traffic impacts and incompatible development on parcels already zoned commercial, there could be
pressure on the Town to rezone more land for commercial use.
Rezoning would be necessary but not be sufficient to stimulate additional development, which
would require the assemblage and redevelopment of existing residential properties, and in some
cases construction premium costs to work around wetlands and deal with steep slopes. However,
this is not an uncommon occurrence given sufficient market demand combined with improvements
to the transportation system. In fact, this conclusion was one of the findings of a recent state-wide
study of sprawl-related development in New Hampshire.3 This study, which examined the changes
in development patterns between 1974 and 1992, found two important facts with regard to this
issue. The first is that, as population growth increased the demand for commercial goods and services, communities tended to expand their commercial zoning districts in order to support this
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growth and maximize their non-residential tax base. The extension of these commercial districts
typically took the form of “ribbons of development” along the frontage of existing arterial highways, which in many cases were State highways. The second conclusion was that highway improvements, combined with regional growth, will often accelerate and intensify this type of development
pattern.
The transformation of the Route 101A corridor represents a clear example of how the land use
environment along a highway can gradually change over a long period of time. It also illustrates
that land use decisions made in one community, such as rezoning up to an adjoining town line, can
affect land use decisions in another community.
In addition to rezoning, the Zoning Board of Adjustment (ZBA) may in some cases grant waivers
and variances, under specific circumstances, if deemed appropriate. In particular, the ZBA may
determine that the existing zoning restricts a specific property from being used in a reasonable
manner. Although this test of “reasonableness” has long been one of the criteria for granting a
variance in New Hampshire, a recent Supreme Court decision has expanded how the term reasonable should be interpreted by a ZBA. [See the RKG report in the Appendix for more detail on this
issue.]
Based on the assumptions that zoning would be either changed or varied, parcels acquired and
assembled, and wetlands and slope constraints could be overcome, 93 parcels along the corridor,
which have a total of 478 acres, could potentially support long-term redevelopment. Estimating
potential build-out of these parcels was done using the floor area ratio method based on an FAR of
10% to 15%. The 10% is the historical average for Bedford in the Commercial zoning district while
the 15% is more a typical density for new commercial development in suburban locations. Although this FAR is higher than the historical average in Bedford, it takes into account the possibility
that redevelopment of the corridor would occur through the assemblage of larger parcels at densities
that are more commonly found in regional commercial development.
3

Managing Growth in New Hampshire - Changes and Challenges, NH Office of State Planning and RKG Associates,
Inc., December 2000.
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Given these parameters, it is estimated that a maximum range of 2.1 to 3.1 million square feet of
building space could be added to the corridor through the consolidation and re-development pro/ Vanasse Hangen Brustlin, Inc.

cess. This square footage would be in addition to the 512,000 square feet of potential new space
that could be constructed in the existing Commercial and Office zoning districts along the corridor.
In summary, the build-out analysis is not a prediction of future growth, but it does give an upper
limit to what could occur under the assumptions of the analysis, either under existing zoning or
without zoning constraints. As discussed in the recommendations section of this report, the study of
development potential, together with future traffic projections, suggests that the Town should both
take steps to insure high quality of new development and access management in the currently zoned
commercial parcels (both vacant and developed), as well as to avoid future commercial development on land that is currently residentially zoned.

3.2.4 Zoning Diagnostic

Open Fields at Bragdon Farm, Amherst
(photo by Jayne Spaulding)

A diagnostic analysis of Bedford’s zoning was preformed by Community Planning Solutions; it is
included as an Appendix to this report.
3.2.4.1 Existing Zoning Districts Along the 101 Study Corridor
The following zoning districts abut the study corridor:
• Residential and Agricultural (RA) – This district bounds a substantial portion of the frontage areas
on both sides of the Corridor. The zone is characterized by single family residential use, with most
properties not taking direct access from 101. Minimum lot size and frontage is 1.5 acres and 150
feet.
• Commercial (CO) – This district also bounds a substantial portion of the frontage areas on both
sides of the Corridor. The zone is characterized by small retail uses and professional offices.
Minimum lot size and frontage is 1.5 acres and 175 feet. 60-foot setbacks are required in front
(and along side streets). Maximum building height is 48 feet and maximum lot coverage is 25
percent. Most of the commercial uses in the corridor do not come close to the height and lot
coverage maximums.
• Highway Commercial (HC) – This district is only minimally represented on the corridor, with one
small, rectangular area on the southbound side, and a smaller parcel on the northbound side,
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within the Historic District. Both contain gasoline filling stations. Minimum lot size and frontage
is 1.0 acres and 150 feet. Setbacks, height, and lot coverage requirements are the same as for the
CO zone.
• Office (OF) – The district abuts the 101/114 intersection, is between Pilgrim Drive and Wendover
Way, and is traversed by the New England Power Company Easement. Professional office development and related uses characterize the district. Dimensional regulations are the same as for the
HC zone.
• Historic District (HD) – This overlay district traverses the north and southbound sides of the
corridor, between the PSNH Easement to the west, and Bedford Center Road to the east. Historic
buildings, including residential and civic structures, characterize this district.

Not along the corridor, but of important relevance to it, is:
• The U.S Route 3 Corridor Performance Zone (PZ) – This district, added to the Zoning Ordinance
in 1993, bounds both sides of Route 3, and begins at the Merrimack Town Line, extending
northerly above the Bedford Interchange of the F.E. Everett Turnpike.

3.2.4.2 Opportunities to Enhance and Improve Existing Regulations
Based upon the consulting team’s analysis, options for regulatory change include:
• Further refinement and exclusion of automotive-oriented uses (such as parts sales) from the 60
commercial zones along the corridor;
• Establishment of maximum size thresholds for commercial development along the corridor;
• Establishment of maximum setback requirements to discourage domination of parking areas in
front yards of commercial development;
• Establishment and utilization of design guidelines for the Corridor to reinforce a neighborhood
and village commercial vocabulary; and
• Long-term consideration of a Bedford Village Overlay District to help foster the Town’s desired
character for the Corridor.

These recommendations are discussed in detail in the Appendix to this report.
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3.2.4.3 Should Rezoning Land along the Corridor be Considered?
Until design guidelines and maximum building size thresholds are established for the commercial
districts along 101, the Town should resist and discourage requests to up-zone land along 101 (i.e.,
convert residentially zoned land to the commercial district). After guidelines and thresholds are
established, the Town could consider adjusting commercial district boundaries, but only with the
following considerations:
• The boundary change, based on build-out and traffic analysis, would not degrade levels of
service;
• The change would offer access management advantages, e.g., curb-cut consolidation; and
• The change would have other aesthetic and design advantages.

It may also be useful for the Town to consider allowing neo-traditional housing, perhaps in
townhouses or in units placed above retail stores or offices. Presently, most forms of housing are
prohibited within the CO and HC Districts. This exclusion deserves to be examined, particularly
since alternatives to strip and sprawl-type development is desired for the Corridor.
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1. Boynton Street west toward Bedford Center. Rt. 101 interchange ahead

2. Rt. 101 west, towards Bedford Center. Bedford Village Inn
on right.

3. Rt. 101 west, towards Bedford Center.

4. Rt. 101 west, at Bedford Center. Approaching Bell Hill
Road on right.

5. Rt. 101 west, at Bedford Center. Approaching Village Shops
of Bedford on left.

6. Rt. 101 west, approaching Wallace Road. Vista Mall on
right.
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7. Rt. 101 and Wallace Road

8. Rt. 101 between Hitching Post Lane and Kahliko Lane.

9. Rt. 101 heading west.

10. Rt. 101 at Hardy Road heading west. Concentration of
retail uses.

11. Rt. 101 at Grey Rock Road heading West.

12. Rt. 101 at Beaver Lane. Retail strip.

13. Rt. 101 towards Amherst. Open field ahead on right.

14. Rt. 101 at Amherst.
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3.3 Corridor Visual Analysis
The Bedford portion of the Route 101 Corridor can be divided into three areas of distinct visual
character:
• an eastern section from Bedford Town Center to the Manchester line,
• a center-west section from Wallace Road to the area around Elk Drive, and
• a western portion from Elk Drive to the Amherst town line.

The eastern portion has a high degree of roadside development, including the area referred to in this
report as the “commercial center” – the developed area between Nashua Road and Wallace Road.
There is a consistent line of trees on either side of the road that is often located far back from the
road edge. Patches of foliage, however, are close to the road edge, creating a tunnel-like character.
The Bedford Village Inn and large trees in front of it are a distinctive feature, as are the wetlands east
of Meetinghouse Road, the historic house near the corner of Liberty Hill Road, and glimpses of the
historic center at Meetinghouse Road.
The center-west portion of Route 101 has gentle slopes and a dense line of foliage close to the road
edge. The line of foliage is periodically interrupted by roadside commercial and residential development, particularly at the Wallace Road intersection and on the south side of the highway between
Hitching Post Lane and Kahliko Lane, where the view widens to include parking lots and buildings.
The historic barn at the Wallace Road intersection is a distinctive feature.
The western section of Route 101, closer to Amherst, is characterized by a tree line that periodically
opens up to rolling green fields and glimpses of the countryside, and less development along the
road edge, with the exception of the small commercial area just east of Gage Girls Road.
Overall, the presence of green “walls” and fields along most of the highway is the corridor’s most
significant visual feature. Appropriate landscape and architectural design guidelines for commercial
development can help maintain this green edge.
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3.4 Town Center Analysis
3.4.1.1 Town Center Land Use
The town center can be thought of in three parts:
• the historic town center along Bedford Center Road and adjacent streets
• The “commercial center” along Route 101 from Nashua Road to Wallace Road, and
• The recreation area south of Route 101 along Nashua Road.

Most retail uses are concentrated to the south of the historic center along Route 101. Public and
institutional uses such as the historic town hall, former fire station, library, and Presbyterian church
are scattered throughout the historic town center. The remaining land in and around the historic
town center is residential.

Town Hall (photo by Lary Ziner)

The town center is relatively large. The distance from the Town Offices to the Historic Town Hall is
approximately one-half mile, or a 10-minute walk. From Meetinghouse Road to Wallace Road is
approximately one mile.
3.4.1.2 Visual and Urban Design Analysis
The town center of Bedford is unlike most traditional New England town centers. Rather than a
single concentrated area, either along a street or around a central square with radiating streets,
Bedford’s historic center is organized in a decentralized (or “braided”) fashion. In Bedford, this
results in a series of separate but related places where the streets intersect. In each of these places,
there is a sense of being in a separate place, but also of being in Bedford Town Center as a whole.
Four major factors contribute to the overall visual character of the town of Bedford:
• sloped topography,
• dense vegetation in the region and the various types of character it gives to streets,
• views provided by topography and breaks in vegetation, and
• the basic, relatively low density of buildings.
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Presbyterian Church in Bedford Town Center
(photo by Jayne Spaulding)
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Town Center Land Use
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There is an overall slope from Route 101 up to the historic core along Bedford Center Road where
the historic Town Hall and the library are located. The increased elevation in this area is used to
advantage by the Presbyterian Church where there is a broad expansive view of a valley to the south.
Vegetation and buildings are interwoven throughout the town center. There is a diversity of road
edge conditions created by variations in foliage and building densities. Because of the relatively wide
spacing of houses and other buildings, one can “read” the underlying landscape at the same time
one is conscious of the pattern of buildings, which forms the historic town center.
Activity Generators
Bedford Town Center

Commercial activity in Bedford Town Center is concentrated along both sides of Route 101 to the
east of Wallace Road. The services in this area— particularly at the Vista supermarket and adjacent
hardware, cleaners, and drug store— provide the majority of daily retail needs of townspeople as
well as passersby. The Bedford Village Shops, with retail, services, and restaurants is also active on a
daily basis.
To the north of Route 101 within the historic town center core, there is civic and governmental
activity at the Town Offices and Library, residential activity, and only minor retail activity (at the
flower shop near the Town Offices, in a historic store building.) The Presbyterian Church is an
activity center during Sunday services and other church activities.
South of Route 101 along Nashua Road, moderate-to-intermittently heavy activity is generated by
a concentration of ball fields and recreational facilities.
Thus, Bedford’s Town Center has all of the activity centers of a traditional New England town
center, but they are more widely separated.

36

/ Vanasse Hangen Brustlin, Inc.

Activity Scale

daily busy
daily calm
intermittent

0

200

400

Activity Generators

New Hampshire Route 101 Corridor Study

37

3.4.1.3 Town Center Comparisons
Town Greens
Many New England towns have a central town green for gatherings and passive recreation. Town
greens come in a range of shapes and sizes, and often occur where major roads come together.
Amherst and Milford both have central greens at the town center. In Bedford, the center is less dense,
and open land and wetlands provide green space that is not actively used at present. Land along
Route 101 between Bell Hill Road and Meeting House Road is owned by the Town and is being
considered for use as open space or a “Town Common”.
Town Center Types

Town Green comparison

New England Town Centers are most often organized along a single strip, such as a dense main
street, or around a central public space, such as a town square. The Milford Oval is a good example
of the latter type. A town center in this type of New England town is normally thought of by
residents of the town as a single place.
The town center of Bedford is unlike most traditional New England town centers. Rather than a
single concentrated area, either along a street or around a central square, Bedford is organized in a
decentralized (or “braided”) fashion. Bedford’s center began as a main street stretching from the
Historic Town Hall to the Presbyterian Church and graveyard, but it developed and spread out on
several intersecting streets at a low density.
In contrast to Milford, where the Oval has many retail uses as well as a church and the Town Hall,
Bedford (and Amherst) have little or no commercial activity in the center (although there were once
two general stores between the church and town hall). As a result, the commercial and recreational
activity centers are separate from the civic and religious activities, creating three areas of activity:
commercial uses along Route 101, especially near Wallace Road, recreational activities on Nashua
Road, and the civic and religious uses in the historic town center.
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Braided

This triangle of uses suggests that one strategy for strengthening the center and making it more
usable by pedestrians is to provide better walking and bicycling connections between the activity
centers, as well as local street access free from Route 101 traffic.
Town Center Densities

Crossroads

Linear

Buildings in New England Town Centers are typically arranged in dense patterns as shown in the
accompanying figure-and-ground diagrams, which are drawn at the same scale. Bedford is unique in
that it is much less dense and much more spread out than a typical town center. However, this also
creates the ability to read the natural landscape underlying the building pattern, giving Bedford’s
center a unique sense of place.

Town Center Types
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Town Center Characteristics
Typical New England Town Centers are characterized by a variety of activities as well as a special
sense of place, which is created by a series of aspects typical of these centers.
In Bedford, commercial and active recreation are located separately from civic and religious uses,
and there are open fields and wetlands instead of a formal green. Nonetheless, Bedford’s historic
town center is an excellent though unusual example of the town center form which would be
recognized as such by any New Englander.
In summary, Bedford Town Center has a beautiful historic core. Town center commercial and recreational activities are located along Route 101 and Nashua Road in a triangle with the historic Town
Hall and library at one corner, the Vista supermarket and shops at a second corner, and Riley Field at
the third corner. The Route 101 Corridor Plan considers how best to provide better connections
among these activities.
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Typical New England Town Center
Activity
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Old Town Hall
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3.5 Summary of Issues and Opportunities
The preceding sections describe a variety of issues in the Bedford Route 101 Corridor: traffic, land
use and development, visual, regulatory, and town center urban design. This information can be
summarized as a list of issues and opportunities for action to improve both the transportation
system and the quality of life in Bedford as it relates to the corridor.
• Traffic volumes are heavy and growing, with significant congestion in peak periods. The westbound bottleneck at the Route 114/101 intersection and the Meetinghouse Road intersection are
examples. The Wallace Road intersection, while heavily used, was reconstructed in the 1990s and
functions reasonably well.

Route 101 narrows before Constitution Drive
(photo by Scott Wiggin)

• Volumes are expected to increase approximately 40 percent over the next 20 years, greatly
worsening congestion at intersections and exceeding the capacity of the two-lane highway.
• Access to and from the highway will become increasingly difficult and hazardous at intersections
along the full length of the corridor as well as commercial driveways. Left turns from the highway will be more difficult than right turns, and left turns onto the highway will be particularly
difficult and hazardous at all locations.
• Approximately a third of the morning peak hour traffic between Wallace Road and Meetinghouse
Road goes through the historic town center due to congestion on Route 101.
• Traffic on residential streets is a problem on Meetinghouse Road, County Road, Liberty Hill
Road, North Amherst Road, and in the neighborhood east of Route 114.
• Accidents are a major concern, with uncontrolled access, poor site lines in several locations, and
traffic speeds contributing. The Hardy/Jenkins intersection is particularly hazardous.
• There are opportunities to improve traffic operations and safety within the existing right of way,
by adding lane capacity and improving intersections.
• The corridor is not currently heavily developed, but there is enough commercially zoned land to
almost double the existing amount of development, although the actual amount of development
may be reduced by site constraints on some of the vacant parcels.
• Bedford does a good job in reviewing development proposals and securing quality development,
but additional improvements can be made through landscape and architectural guidelines.

Meetinghouse Road at Route 101

• Bedford’s town center has lower density than most New England town centers, with the key
elements of shopping and recreation divided from civic and religious uses by Route 101.
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• The historic town center is among the best in New England and should not be altered, but better
connections should be made between it and the uses across Route 101.
• Visually, the Route 101 corridor in Bedford is attractive and tree-lined for most of its length, with
brief interruptions at developed areas. The Corridor Plan is an opportunity to see that this appearance is maintained and even improved, through good landscaping of highway improvements and
landscape guidelines for commercial development.
• Commercially zoned land is located both near the 114/101 intersection and along Route 101 in
four separate areas west of Meetinghouse Road. Limiting future development and redevelopment
to these areas will help to maintain corridor aesthetics and control access.
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