
 
 
 

TECHNICAL MEMORANDUM 
 
DATE: December 6, 2018 
TO: Peter Lombardi, Town of Wenham 
FROM: Benjamin Erban and Chen-Yuan Wang, MPO Staff 
RE: Route 1A at Cherry Street, Monument Street, and Arbor Street in 

Wenham 
 
This memorandum summarizes the analyses and improvement strategies for the 
downtown corridor of Wenham, where Route 1A (Main Street) intersects with 
Cherry Street, Monument Street, and Arbor Street. The document contains the 
following sections: 

1. Study Background 
2. Existing Facilities and Land Uses 
3. Issues and Concerns 
4. Existing Traffic Conditions 
5. Crash Data Analysis 
6. Existing Operations Analysis 
7. Short-Term Improvement Alternatives 
8. Long-Term Improvement Alternatives 
9. Conclusions and Next Steps  
 

It also includes technical appendices that contain data and methods applied in 
the study. 
 

1 STUDY BACKGROUND 
The purpose of the Safety and Operations Analyses at Selected Intersections 
study is to examine safety, operations, and mobility issues at major intersections 
in the Boston Region Metropolitan Planning Organization (MPO) region’s arterial 
highways—areas where many crashes occur, that experience congestion during 
peak traffic periods, or are in need of improvements to accommodate heavy 
vehicles (buses and trucks) or nonmotorized transportation (bicyclists and 
pedestrians). For the past 10 years, the MPO has conducted these planning 
studies, which have been well received by the municipalities in the region. These 
studies give communities an opportunity to look at the needs of the selected 
locations, starting at the conceptual level, before they commit funds for design 
and engineering. Eventually, if the project qualifies for federal funds, the study’s 
documentation also is useful to the Massachusetts Department of Transportation 
(MassDOT). These studies support the MPO’s visions and goals, which include 

State Transportation Building  •  Ten Park Plaza, Suite 2150  •  Boston, MA 02116-3968 
Tel. (857) 702-3700  •  Fax (617) 570-9192  •  TTY (617) 570-9193  •  www.bostonmpo.org

Stephanie Pollack, MassDOT Secretary and CEO and MPO Chair
Karl H. Quackenbush, Executive Director, MPO Staff

BOSTON REGION METROPOLITAN PLANNING ORGANIZATIONBO
STON  REGION

M
ETRO

PO
LITAN PLANNING ORGAN

IZ
AT

IO
NMPO



Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham  December 6, 2018 

Page 2 of 36 

increasing transportation safety, maintaining the transportation system, 
advancing mobility, and reducing congestion. 
 
Following a selection process based on safety conditions, congested conditions, 
multimodal significance, regional significance, regional equity, and 
implementation potential, the following two locations from a short list of 10 
intersections were approved for study by the MPO.1,2,3,4,5,6,7  

1. Route 126 (Hartford Avenue) at Maple Street in Bellingham 
2. Route 1A (Main Street) at Arbor Street, Monument Avenue, and Cherry 

Street in Wenham 
 
This memo focuses on the site in Wenham. The location was selected to address 
several issues, including traffic congestion, traffic safety, and bicycle/pedestrian 
safety and access. The Wenham site also met the criterion of regional equity for 
this study and had strong support from community representatives and 
MassDOT District 4. 
 

1.1 Public Participation 
MPO staff discussed the safety and operations issues at the intersection and the 
scope of work for the study with the Town of Wenham, which expressed interest 
and willingness to participate in the study. An advisory task force—composed of 
representatives from the Town of Wenham and MassDOT—was established to 
guide this study. MPO staff met with the task force twice. The first meeting 
focused on the work scope and existing problems. In the second meeting, MPO 
                                            

1  Safety Conditions: Location has a higher-than-average crash rate for its functional class, 
contains a Highway Safety Improvement Program (HSIP)-eligible crash cluster, contains a 
top-200 high crash location, or has a significant number of pedestrian and bicycle crashes 
(two or more per mile). 

2 Congested Conditions: Travel time index is at least 1.3. 
3 Multimodal Significance: Location carries bus route(s), is adjacent to a transit stop or station; 

supports bicycle or pedestrian activities or has an implementation project to support one or 
more of these activities; has need to accommodate pedestrians and bicyclists and improve 
transit; or high truck traffic serving regional commerce. 

4 Regional Significance: Location is in National Highway System; carries a significant portion of 
regional traffic (ADT >20,000); lies within 0.5 miles of Environmental Justice transportation 
analysis areas or zones; or is essential for the region’s economic, cultural, or recreational 
development. 

5 Regional Equity: That is, it was important not to select 1) more than one location in a 
subregion and 2) a location in same subregion as in the preceding cycle of this study. 

6 Implementation Potential: Location is proposed or endorsed by its roadway administrative 
agency (agencies); proposed or endorsed by its subregion and is a priority for that subregion; 
or has strong support from other stakeholders. 

7 Safety and Operations Analyses at Selected Intersections: Federal Fiscal Year 2018, 
Technical Memorandum to the Boston Region Metropolitan Planning Organization. Seth 
Asante and Chen-Yuan Wang, January 18, 2018. 
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staff presented the existing conditions, analyses, proposed improvements, and 
received advice from the task force members. This report reflects the task force’s 
feedback. Appendix A includes a list of task force members, information about 
the selection process, and comments about the study. 
 

2 EXISTING FACILITIES AND LAND USES 
2.1 Roadway and Geometry 

The study area (shown in Figure 1) is located in the center of the Town of 
Wenham and covers a quarter-mile segment of Route 1A. Route 1A intersects 
three streets within this distance: Cherry Street and Monument Street, which 
approach from the west and end at T intersections, and Arbor Street, which 
approaches from the north and forms a four-way intersection with the much 
smaller Friend Court. All three of these intersections are unsignalized. 
 
Route 1A is classified as an urban principal arterial, Friend Court is classified as 
a local street, and Cherry Street, Monument Street, and Arbor Street are all 
minor arterials. MassDOT has jurisdiction over Route 1A and the Town has 
jurisdiction over all other roadways. All road segments are single-lane except at 
the end of Arbor Street, where there is a marked turn bay for southbound traffic. 
The right-of-way varies from 50 feet to 55 feet within the study area. Sidewalks 
are present on all streets besides Friend Court but are on only one side of the 
road in many places. Ten-foot shoulders are present along much of Route 1A. 
Although not allowed, vehicles sometimes park in the shoulders, especially near 
the church and post office. 
 

2.2 Land Uses 
The study corridor is part of the Wenham historic downtown and is adjacent to 
the Wenham Town Hall, Wenham Museum, and the First Church in Wenham. It 
is also home to several town services including the fire department, police 
station, and post office. There are some small businesses on Route 1A just north 
of the corridor as well as a teahouse off Monument Street. The property by the 
teahouse also hosts a day camp during summer months. Near the south end of 
the corridor across from Cherry Street is Maples, a retirement community. 
 
There are several recreational attractions within one mile of the corridor, 
including the Wenham Country Club, Wenham Lake, Patton Park, and the 
Ipswich River Wildlife Sanctuary. The site is two miles (four minutes) from Route 
128 and four miles (nine minutes) from Interstate 95 and Route 1. There is no 
local bus service, but the Newburyport/Rockport Line of the commuter rail has a 
stop two-thirds of a mile to the north (Hamilton/Wenham) and another stop one 
and one-half miles to the south (North Beverly).  
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3 ISSUES AND CONCERNS 
The Safety and Operations Analyses program examines safety, operational, and 
mobility concerns at major intersections within the Boston MPO. Each of these 
issues plays a role at the study location in Wenham. 
 
Traffic Safety 
The existing intersection geometry in the study area leads to several safety 
issues: 

• High-volume unsignalized intersections like the three present at this 
location are prone to collisions stemming from failure to yield, confusion 
about right-of-way, and unexpected yielding. 

• Tightly spaced intersections can cause weaving traffic and queue 
spillovers, making them difficult to navigate safely during high-traffic 
periods. 

• Wide and poorly marked travel lanes encourage high speeds and use of 
the shoulder as a second travel lane. This behavior is especially 
dangerous to vehicles making turns from the opposite approach. 

• Poor line of sight on the Cherry Street and Monument Street approaches 
make it difficult to enter Route 1A safely from those streets. 

• Several driveways have outlets at or near the intersections in the study 
area. Clarifying or restricting traffic movement at these locations would 
reduce confusion and improve safety. 

Many of these issues can be addressed by upgrading the existing infrastructure, 
which would improve safety for local users and through traffic alike. 
 
Traffic Operations 
Congestion is frequently observed during peak periods in the study area. At this 
location, the north-south Route 1A corridor intersects two other important traffic 
flows: Cherry Street, which carries traffic east-west to Danvers and Interstate 95, 
and Arbor Street, which extends north to Topsfield and several state parks. 
Monument Street branches from Cherry Street one-half mile from the study area 
and the east-west traffic flow is split between the Monument Street and Cherry 
Street intersections. 
 
All three of the intersections in the study area are unsignalized, and consequently 
the side street approaches experience queueing and delay. Signalization at one 
or several of the intersections would have the potential to improve access from 
the side streets. Using multiple coordinated signals could further improve 
operations for all users by better managing the conflicting traffic flows through the 
tightly spaced intersections. 
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Pedestrian and Bicycle Mobility 
This segment of Route 1A is nominally the center of Wenham and is adjacent to 
several attractors of foot traffic including the town hall, the Wenham Museum, a 
church, a retirement community, a post office, and several businesses. However, 
inadequate pedestrian amenities means pedestrian access to these sites is more 
difficult than it should be. The Town of Wenham is interested in improving the 
sidewalks and crossings at the study location to better fulfil its role as a historic 
downtown area. 
 
The Route 1A corridor is also a popular recreational cyclist route, with groups 
meeting on weekends in the fire station driveway before setting out for rides. 
There are currently no bicycle amenities in the study area apart from a variable-
width paved shoulder, and addressing these needs should be part of any design 
proposal. 
 
Emergency Vehicle Access 
The corridor is also adjacent to the Wenham Police Department and Wenham 
Fire Department, the latter of which has its driveway opening directly onto the 
intersection at Arbor Street. The Town of Wenham has expressed interest in 
improving the ability of emergency vehicles to travel safely and quickly through 
the study corridor. 
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4 EXISTING TRAFFIC CONDITIONS 
4.1 Daily Traffic Volumes 

MassDOT Highway Division’s Traffic Data Collection section conducted 
automatic traffic recorder (ATR) counts over a three-day period from Monday 
November 27, 2017, to Thursday November 30, 2017. The counts collect traffic 
volumes, speeds, and classifications continuously over the collection period, and 
are used to determine the average weekday traffic (AWDT) of a roadway. Speed, 
volume, and classification counts were performed at five locations within the 
study area, and an additional four stations were set up to collect traffic volumes 
only. 
 
The counts found the average daily traffic to be 15,000 to 20,000 vehicles per 
day on Route 1A (Main Street), 4,500 vehicles per day on Cherry Street, 3,800 
vehicles per day on Monument Street, and 6,500 vehicles per day on Arbor 
Street. Heavy vehicle traffic was 1.9 percent of total traffic on Route 1A and 1.8 
percent of total traffic on the side streets. More information on the volume and 
classification data can be found in Appendix B. 
 
Travel speeds were also recorded and compared with speed regulations. The 
observed 85th-percentile speeds and posted speed limits within the study area 
are shown in Figure 2. The counts showed 85th-percentile speeds ranged from 
35 miles per hour (mph) to 38 mph within the study area. Those speeds exceed 
the speed limits of 25 mph on Cherry Street and 30 mph elsewhere. The details 
of the speed calculations are also included in Appendix B. 
 

4.2 Turning Movement Volumes 
MassDOT Highway Division's Traffic Data Collection Section also collected 
turning-movement counts (TMC) in the study area on Wednesday November 29, 
2017. The counts were conducted during the weekday AM peak travel period 
(7:00 AM–9:00 AM) and weekday PM peak travel period (4:00 PM–6:00 PM). 
The counts were conducted at each of the three intersections in the study area. 
Heavy vehicles such as school buses, transit buses, and trucks were counted 
separately. Pedestrian and bicycle counts were conducted simultaneously with 
the TMCs. 
 
Figure 3 shows the peak hour turning movement, pedestrian, and bicycle 
volumes in the study area. The peak hours were 7:30 AM–8:30 AM for the 
morning peak and 4:00 PM–5:00 PM for the evening peak. There were only 17 
total pedestrian crossing events observed during the four-hour observation 
interval, although pedestrian traffic would be expected to be higher during 
warmer months.  
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5 CRASH DATA ANALYSIS 
5.1 Collision Trends 

Ninety-two crashes were recorded by the Wenham Police Department over the 
seven-year period between 2011 and 2017. Table 1 separates these crashes by 
location and further breaks them down according to type of collision, severity, 
and factors that may have influenced the crash.  
 

Table 1 
2011–17 Crash Summary and Crash Rates 

Intersection, 
Crash Variable 

Arbor  
Street 

Monument 
Street 

Cherry 
Street 

Entire 
Corridor 

Crash Severity – – – – 
Non-fatal injury 6 6 5 17 
Property damage only 21 23 28 72 
Unknown 0 1 2 3 

Manner of Collision – – – – 
Angle 8 13 18 39 
Head-on 1 0 0 1 
Rear-end 10 9 9 28 
Sideswipe, opposite direction 0 5 2 7 
Sideswipe, same direction 5 0 1 6 
Single vehicle crash 2 3 5 10 
Unknown 1 0 0 1 

Road Surface Conditions – – – – 
Dry 20 20 27 67 
Snow/Ice 0 2 2 4 
Wet 7 8 6 21 

Ambient Light Conditions – – – – 
Dark - lighted roadway 3 4 4 11 
Daylight 24 25 31 80 
Other 0 1 0 1 

Weather Conditions – – – – 
Clear 20 17 28 65 
Cloudy 3 5 2 10 
Rain 4 5 3 12 
Snow 0 3 2 5 

Bicyclist/Pedestrian Involved – – – – 
Bicyclist 0 1 1 2 
Pedestrian 0 0 0 0 

Time Perioda – – – – 
Peak period 15 17 19 51 
Off-peak period 12 13 16 41 

Total Crashes 27 30 35 92 
Seven-year average (rounded) 4 4 5 13 
Crash rate (calculated) 0.44b 0.58 0.72 9.45c 
Crash rate (MassDOT District 4) 0.57 0.57 0.57 3.49 
a  AM peak period = 7:00 AM–10:00 AM, PM peak period = 3:00 PM–6:00 PM 
b  Crash rates for individual intersections use intersection crash rate, with units crashes per year per million entering 
vehicles 
c  Crash rate for entire corridor uses corridor crash rate calculation, with units crashes per mile per year per million 
entering vehicles 
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Table 1 also compares the crash rates for both the individual intersections and 
the entire study corridor against average values. The crash rates for the three 
intersections give the number of crashes per year per million vehicles entering 
the intersection, and are compared against the 2016 District 4 average value for 
unsignalized intersections. The crash rate for the entire corridor gives the number 
of crashes per mile per year per million vehicles passing through the corridor, 
and is compared against the statewide average for all roadways with the same 
functional classification as Route 1A (Principal Arterial—Other). Worksheets 
detailing the crash-rate calculations can be found in Appendix C. 
 

5.2 Collision Diagram 
MPO staff also prepared a collision diagram for the study intersection to examine 
crash patterns. Police reports from the Wenham Police Department were 
obtained for the years 2011–17. Figure 4 shows the collision diagram. A second 
diagram containing index numbers that can be used to cross reference individual 
crash records is given in Appendix C. 
 

5.3 Safety Analysis 
The collision statistics and diagram show that turns are a safety issue at the 
unsignalized intersections within the corridor. Thirty-nine of the 92 collisions 
(42%) were angle crashes, and the collision diagram shows that most of these 
occurred when a vehicle turning left failed to yield to oncoming traffic. The single 
most dangerous maneuver was the left turn out of Monument Street, where 15 
collisions occurred over the seven-year period. The turning distance from the 
marked stop line is nearly 100 feet, meaning drivers need a very long gap to 
execute the turn safely. During congested hours those gaps are scarce and 
impatient drivers may try to edge into traffic or cut across an oncoming vehicle. 
 
The crash rate analysis showed that the Cherry Street intersection exceeded the 
District 4 average crash rate, while the Monument Street intersection was about 
equal to the district average crash rate. However, analyzing the study area as a 
corridor yields a corridor crash rate almost three times the statewide average for 
similar roadways (9.45 crashes per mile per year per million entering vehicles, 
compared to 3.49 crashes per mile per year per million entering vehicles). This 
result demonstrates that while these intersections might not represent a 
significant safety risk if they were on an isolated portion of Route 1A, when 
clustered within one-quarter mile of each other the frequency of collisions 
becomes a concern.  
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6 EXISTING OPERATIONS ANALYSIS 
6.1 Intersection Level of Service 

Using the data and information collected, MPO staff built a traffic analysis 
network (with Synchro)8 for the AM and PM peak periods to assess the capacity 
and quality of traffic flow at the intersections. Staff conducted the analyses 
consistent with Highway Capacity Manual (HCM) methodologies.9 The HCM 
methodology demonstrates the driving conditions at signalized and unsignalized 
intersections in terms of levels of service (LOS) ratings A through F. LOS A 
represents the best operating conditions (little to no delay), while LOS F 
represents the worst operating conditions (very long delay). LOS E represents 
operating conditions at capacity (limit of acceptable delay). Table 2 shows the 
control delays associated with each LOS for signalized and unsignalized 
intersections. 
 

Table 2 
Existing Conditions Levels of Service and Control Delays at Intersections 
Level of 
Service 

Signalized Intersections Control 
Delay (seconds per vehicle) 

Unsignalized Intersections Control 
Delay (seconds per vehicle) 

A ≤ 10 ≤ 10 
B > 10–20 > 10–15 
C > 20–35 > 15–25 
D > 35–55 > 25–35 
E > 55–80 > 35–50 
F > 80 > 50 

 
Table 3 presents peak-hour performance in terms of LOS, delay (average delay, 
seconds per vehicle), and queues (95th percentile queue length, feet) for existing 
conditions. The results show that vehicles face delays of more than three 
minutes on all side street approaches, which is well above the acceptable limit. 
More detail on the analyses can be found in Appendix D. 
  

                                            
8 Trafficware Inc., Synchro Studio 9, Synchro plus SimTraffic, Build 914, Sugar Land, Texas. 
9 Highway Capacity Manual, HCM 2010, Volume 3: Interrupted Flow, Transportation Research 

Board of the National Academies, Washington DC, December 2010. 
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Table 3 
Existing Peak Hour Levels of Service 

Intersection –  
AM 

LOS 
AM 

Delay 
AM 

Queue 
PM 

LOS 
PM 

Delay 
PM 

Queue 
1A at Arbor Street –  – – – – – – 
Route 1A Northbound L A 8.4 44 A 8.5 42 
Route 1A Northbound TR A 8.4 44 A 8.5 42 
Route 1A Southbound L A 0.5 1 A 0.2 1 
Route 1A Southbound TR A 0.5 1 A 0.2 1 
Arbor Street LT F >180 586 F >180 561 
Arbor Street R F >180 586 F >180 561 
Friend Court LTR F >180 95 F >180 125 
Intersection Total –  F  65.8 – F 74.1 – 
1A at Monument Street – – – – – – – 
Route 1A Northbound L A 0.4 1 A 0.3 1 
Route 1A Northbound TR A 0.4 1 A 0.3 1 
Route 1A Southbound LTR A 0.1 0 A 0.2 0 
Monument Street LT F >180 431 F >180 346 
Monument Street R F >180 431 F >180 346 
Intersection Total – F 50.3 – E 33.3 – 
1A at Cherry Street – – – – – – – 
Route 1A Northbound L A 3.3 11 A 4.7 18 
Route 1A Northbound TR A 3.3 11 A 4.7 18 
Route 1A Southbound TR A 0.1 0 A 0.2 1 
Cherry Street LT F >180 576 F >180 560 
Cherry Street R F >180 576 F >180 560 
Intersection Total – F 74.1 – F 85.8 – 
L = Left turning traffic. LOS = Level of Service. LT = Left and through traffic. LTR = Left, through, and right traffic. R = 
Right turning traffic. TR = Through and right traffic. 

 
6.2 Signal Warrants 

MPO staff also performed Signal Warrant Analysis using the methodology from 
the Manual on Uniform Traffic Control Devices.10 Staff reviewed Warrant 1 (eight-
hour vehicular volume), Warrant 2 (four-hour vehicular volume), Warrant 3 (peak-
hour vehicular volume), Warrant 4 (pedestrian volume), and Warrant 7 (crash 
history). All three intersections were found to warrant a traffic signal based on 
each of the volume criteria (Warrants 1-3), and the intersection at Cherry Street 
additionally was found to satisfy the criteria based on collision history. Table 4 
shows a summary of the analysis, and full details are provided in Appendix E.  

                                            
10 Chapter 4C Traffic Control Signal Needs Studies, Manual on Uniform Traffic Control Devices, 

2009 Edition with Revisions 1 and 2, Federal Highway Administration, US Department of 
Transportation, May 2012. 
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Table 4 
Summary of Signal Warrant Analysis 

Intersection 
Warrant 1 

8-hour volume 

Warrant 2 
4-hour 

volume 

Warrant 3 
Peak-hour 

volume 

Warrant 4 
Pedestrian 

Volume 

Warrant 7 
Crash 

Experience 
Route 1A at Arbor 
Street Yes Yes Yes No No 
Route 1A at 
Monument Street Yes Yes Yes No No 
Route 1A at Cherry 
Street Yes Yes Yes No Yes 
 

7 SHORT-TERM IMPROVEMENT ALTERNATIVES 

MPO staff identified several short-term improvements that would address some 
of the issues identified in the study area. These proposals, which are shown in 
more detail in Figure 5, include the following: 

• Restripe Route 1A between Cherry Street and Arbor Street to add a left-
turn lane/median and to include shoulders for bicycle accommodation 

• Increase pedestrian signal crossing time at the post office crosswalk 
• Double up pedestrian crossing warning signs 
• Add yield line (shark teeth) approaching Route 1A crosswalks 
• Add a speed regulation sign (25 mph) on Cherry Street Eastbound east of 

Monument Street 
• Clearly define on-street parking spaces 

 
The short-term options make use of the existing pavement width to minimize 
construction time and cost. They could be implemented either as a stopgap 
measure while long-term alternatives are being funded and constructed, or as an 
alternative to the long-term proposals if the town chooses not to pursue any long-
term options.  
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8 LONG-TERM IMPROVEMENT ALTERNATIVES 
The existing conditions analysis described in the previous chapters strongly 
suggests that one or multiple traffic signals could improve the safety and 
operations within the study area. Consequently, MPO staff experimented with 
five improvement alternatives involving signalization and roadway reconstruction, 
along with a sixth that employs a roundabout control scheme. While these 
options would cost more and take longer to construct than the short-term 
alternatives discussed in the previous chapter, they also offer a greater potential 
to improve conditions along the corridor. 
 

8.1 Proposed Cross-Section of All Alternatives 
MPO staff recommends resurfacing the roadway across the length of the corridor 
with a new cross section that would address some of the safety and mobility 
issues. Figure 6 shows the proposed cross sections for different portions of 
Route 1A within the study area. These modifications address the following 
issues: 

• Eliminate sidewalk gaps on Route 1A. There is currently no sidewalk on 
the west side of Route 1A south of Cherry Street and between Monument 
Street and Arbor Street. 

• Ensure consistent five-foot shoulders along Route 1A for safe bicycle 
travel. The only exception would be at the north end of the corridor, where 
sharrows would be used instead to preserve the post office parking. 

• Add left-turn lanes at locations with high left-turn volumes for improved 
safety and vehicle delay. Turn bays would be added: 

o On Route 1A northbound at all three intersections; 
o On Route 1A southbound at Arbor Street; and 
o On Cherry Street. 

Arbor Street already has a turn bay in the existing geometry, which would 
be restriped for clarity but not otherwise changed. 

• Calm traffic speeds by reducing travel lanes to 12 feet with shoulders and 
striped medians. 

 
Figure 6 also presents the approximate existing pavement width (based on aerial 
images) and right-of-way width (based on the town assessor’s database). It 
shows that the recommended cross-section will likely require expansion of the 
paved surface, although the required width mostly falls within the available right-
of-way. The only possible exception is on Route 1A south of Cherry Street, 
where the abutting properties are close to the edge of the road, especially the 
private residence on the south corner of Cherry Street and Route 1A. 
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8.2 Long-Term Improvement Alternatives 
Although the issues present in the study area favor a long-term solution involving 
signalization, there are several options involving the number and placement of 
signals. MPO staff developed the following six alternatives to test different 
combinations of signals at the three intersections. The features and trade-offs of 
each alternative are discussed below. 
 
Alternative 1: Signalize Arbor Street Intersection 
Figure 7 shows the proposed geometry of Alternative 1, which would only install 
a traffic signal at the Arbor Street intersection. The other two intersections in the 
study area would be updated with the proposed cross-sections but would remain 
stop-controlled. 
 
Alternative 1 would: 

• Improve operations and safety at the intersection with the highest 
vehicular volume. 

• Provide protected crossings at the intersection with the most pedestrian 
traffic. A crosswalk with a protected phase on both Route 1A approaches 
would ensure easy access to the church, town hall, post office, and shops. 
The existing midblock crossing near the post office could be kept or 
removed. 

• Allow safe and fast departure from the fire and police stations with 
emergency vehicle preemption. The stop line on Route 1A southbound 
would be set back in order to ensure a clear access area for emergency 
vehicles at the fire station. 

• Fit easily within the available right-of-way. 
 
Drawbacks of Alternative 1 include: 

• No safety or operations improvements on the other two intersections, 
which have more left-turns onto Route 1A.  

 
Alternative 2: Signalize Cherry Street Intersection 
Figure 8 shows the proposed geometry of Alternative 2, which would install a 
traffic signal at the Cherry Street intersection. As in Alternative 1, the other two 
intersections would keep their stop control.  
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Alternative 2 would: 
• Improve safety at the intersection with the highest crash rate. 
• Improve operations at Monument Street by drawing away cut-through 

traffic. Currently, a significant portion of Cherry Street traffic heading to 
Route 1A northbound switches to Monument Street in an attempt to 
bypass congestion. Installing a signal at Cherry Street would reduce delay 
for Cherry Street traffic, making cutting through via Monument Street no 
longer the fastest option. MPO staff used user equilibrium analysis to 
estimate that 50 percent of left-turns at Monument Street would shift to 
Cherry Street under Alternative 2.11 

• Add a second signalized pedestrian crossing at the south end of the 
corridor, which would complement the existing signalized pedestrian 
signal at the north end of the corridor near the post office. 

• Improve the safety on Old Country Road, which is the driveway for the 
Maples Retirement Home. In Alternative 2, the one-way entrance that 
opens into the existing intersection would change to a one-way exit and 
would become a signalized approach. The entrance would become an 
easy right turn for northbound traffic, and turning southbound traffic could 
wait in the striped median. 

 
Drawbacks of Alternative 2 include: 

• Tight right-of-way near Cherry Street could influence constructability. 
• No safety or operations impacts on the other two intersections. 
• Lack of emergency vehicle preemption at the fire station. 

 
Alternative 3: Signalize and Coordinate Arbor Street and Monument 
Street Intersections 
Alternatives 3 and 4 involve installing two signals to control traffic and improve 
safety. This would improve safety and operations for a larger portion of traffic 
inside the study area. However, a second signal would also represent a larger 
investment and require more adjustment for residents who are used to the 
existing configuration. 
 
Figure 9 shows the proposed geometry of Alternative 3. In Alternative 3, two 
coordinated signals would be installed in the study corridor, with one at 
Monument Street and one at Arbor Street.  

                                            
11User equilibrium traffic assignment assumes that all users choose their own route towards 

their destination based on the travel time that will be consumed in different route options. The 
traffic volume assigned to each route is adjusted until the total travel time for each route is 
equal. 
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Alternative 3 would: 
• Allow for emergency vehicle preemption, as in Alternative 1. 
• Improve safety for the dangerous left turn from Monument Street onto 

Route 1A northbound. 
• Improve operations at Cherry Street. As mentioned in Alternative 2, many 

of the vehicles turning left onto Route 1A northbound can choose either 
Cherry Street or Monument Street depending on anticipated delay. A 
signal at Monument Street would have the opposite effect as Alternative 2 
and would shift some left-turns from Cherry Street to Monument Street. 
User aquarium analysis suggested 60 percent of the left-turns from Cherry 
Street would use Monument Street under Alternative 3. 

 
Drawbacks of Alternative 3 include: 

• Two tightly spaced intersections (approximately 200 feet apart) might 
present queuing and coordination problems. 

• Cut-through traffic on Monument Street would be encouraged. This would 
also increase the volume of left turns at the unsignalized intersection of 
Cherry Street and Monument Street, creating a potential safety risk. 

 
Alternative 4A and Alternative 4B: Signalize and Coordinate Arbor 
Street and Cherry Street Intersections 
Figure 10 shows the proposed geometry of Alternative 4A and 4B. Both of these 
alternatives would install coordinated signals at the Cherry Street and Arbor 
Street intersections. 
 
Alternative 4A would: 

• Allow for emergency vehicle preemption, as in Alternative 1. 
• Improve safety at the two busiest intersections, with additional effects felt 

at Monument Street due to 50 percent reduced cut-through traffic. 
• Be easier to coordinate. The 1,000 feet between the two signals would be 

more than enough to prevent queues from spilling between intersections. 
 
Drawbacks of Alternative 4A include: 

• Tight right-of-way near Cherry Street could influence constructability. 
 
Alternative 4B is a variant of Alternative 4A in which left turns from Monument 
Street would be completely prohibited. This traffic, which is mostly cut through, 
would be forced to use Cherry Street instead. The inset in Figure 10 shows the 
geometric modifications in Alternative 4B. Adding this restriction would be an 
option for the town if keeping the cut-through traffic off Monument Street is a 
priority. It would also improve safety at the Monument Street intersection without 
the cost of a signal by cutting entry volume.  
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Alternative 5: Signalize and Coordinate All Three Intersections 
Figure 11 shows the proposed geometry of Alternative 5, which would place 
coordinated traffic signals at all three intersections. 
 
Alternative 5 would: 

• Permit emergency vehicle preemption. 
• Maximize protected crossing options for pedestrians. 
• Improve turning safety by signalizing each approach. 
• Allow town engineers to roughly control the traffic on Cherry Street and 

Monument Street by adjusting the respective green times at those 
approaches. 

 
Drawbacks of Alternative 5 include: 

• Tightly packed signals could cause confusion and delay for through traffic. 
 
Alternative 6: Install Modern Roundabouts at Arbor Street and Cherry 
Street Intersections 
MPO staff also wanted to consider using traffic circles as an alternative to 
signalized control. Figure 12 shows the geometry of Alternative 6, which would 
install modern roundabouts at Arbor Street and Cherry Street. 
 
Alternative 6 would: 

• Improve delay for left-turning traffic. 
 
Drawbacks of Alternative 6 include: 

• Significant right-of-way impacts. The large radius required for this kind of 
traffic circle would greatly exceed the right-of-way and land takings would 
be necessary in several locations. 

• Increased delay for Route 1A traffic. Typically, roundabouts are best 
suited for intersections with equal traffic on all approaches. Alternative 6 
would improve delay for the side streets but would add delay to the much 
larger volume of Route 1A through traffic. 

• Lack of bicycle accommodations. Geometric requirements of the 
roundabouts would not leave space for bicycle lanes. 

• Obstruction of emergency vehicle access. The roundabout at Arbor Street 
would encroach on the fire station’s driveway and make it difficult for 
emergency vehicles to exit. 
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8.3 Level of Service of Long-Term Alternatives 
MPO staff used Synchro traffic networks to model each of the long-term 
improvement alternatives. The capacity analysis was a particularly important tool 
for evaluating alternatives in this project because of the close proximity of the 
intersections in the study area. Tightly spaced intersections like these have 
complex interactions that can be difficult to anticipate using engineering judgment 
alone. MPO staff therefore used the traffic networks to verify that each proposed 
alternative would deliver the full operational benefits of signalization and provide 
the town with the largest possible impact from its investment. 
 
Table 5 shows the AM peak hour level-of-service results and Table 6 shows the 
PM peak hour level-of-service results for the traffic network. All scenarios use 
2025 traffic volumes based on regional growth predictions. For this seven-year 
window, the MPO regional model anticipates a uniform 2 percent growth inside 
the study area.12 
 
As an additional check, MPO staff also tested the networks using SimTraffic 
simulations, which is a module included in the Trafficware Synchro 9 suite. Traffic 
simulations are a useful complement to the HCM methods because they provide 
a visual representation of system operations and because simulations can 
capture some aspects of complex traffic interactions that might be overlooked by 
the HCM formulas. For each scenario, MPO staff averaged the results of eight 
one-hour simulations with a 10-minute warmup period. The last row in Table 5 
and Table 6 shows the average vehicle delay, which represents the total number 
of seconds an average vehicle experiences between the time it enters and the 
time it exits the study area. 
 
In all cases, proposed traffic signals are fully actuated with exclusive pedestrian 
phasing. Signal cycle lengths were capped at 110 seconds to keep pedestrian 
delays low. Full details of the phasing, coordination, and analysis results are 
included in Appendix D. 
  

                                            
12 The traffic growth projection is based on the transportation-planning model recently 

developed for the MPO’s Long-Range Transportation Plan. The model predicts that traffic in 
the Wenham downtown area would increase 0.3 percent annually from 2018 to 2025 in both 
AM and PM peak periods. 
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The following conclusions can be drawn from Table 5 and Table 6. 

• 2025 No-Build: As with the existing conditions, the no-build case results 
in LOS F at all intersections, indicating unacceptable operations, 
especially on the side street approaches. 

• 2025 Alternative 1: Operations at the Arbor Street intersection are 
improved to LOS B, but the other two intersections remain at LOS F. 

• 2025 Alternative 2: Operations at the Cherry Street intersection improve 
to LOS C and Monument Street improves to LOS E/LOS D for the AM/PM 
peaks, respectively. 

•  2025 Alternative 3: Arbor Street improves to LOS B and Monument 
Street improves to LOS C. Meanwhile, despite a 60 percent reduction in 
volume, Cherry Street remains at LOS F. However, the 95th percentile 
queues show that queueing may prevent effective coordination under this 
configuration. The southbound queue at Monument Street is almost 1,000 
feet at both peak hours, and there is only 200 available feet of storage 
space between the intersections. The simulation results bear out this 
conclusion and show much higher average delay for Alternative 3 than 
any of the other alternatives that use two signals. 

• 2025 Alternative 4A: All three intersections meet or exceed LOS C 
criteria, indicating satisfactory operations. The predicted queues should be 
well tolerated by the 700 feet of available queueing space between the 
two signals. The simulation results confirm that coordination runs smoothly 
in this scenario. 

• 2025 Alternative 4B: The results of Alternative 4B are approximately the 
same as Alternative 4A with the exception of slightly increased delay at 
Cherry Street caused by the diverted volume. This analysis confirms that 
prohibiting left turns from Monument Street is viable from an operations 
standpoint if the town wants to make this policy a priority. 

• 2025 Alternative 5: Every intersection operates at LOS B during both 
peak periods. Even though some of the queues are as long as in 
Alternative 3, the simulation results indicate smooth coordinated 
operations. Both analyses show that, despite the complexity of placing 
three traffic signals within one-quarter mile, coordination is still possible 
and Alternative 5 is a viable option. However, Alternative 5 doesn’t appear 
to offer any performance advantage compared to the simpler two-signal 
alternatives. 
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• 2025 Alternative 6: Although LOS at some intersections is improved 
when compared to the no-build case, Alternative 6 causes several of the 
Route 1A approaches to drop to LOS E or LOS F during both peak 
periods. This would introduce an unacceptable amount of delay for all 
through traffic and could cause queueing and delays with ripple effects 
beyond the study area. 

 
8.4 Summary of Long-Term Alternatives 

Table 7 summarizes all the previously discussed characteristics of the different 
design alternatives. 
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9 CONCLUSIONS AND NEXT STEPS 
9.1 Conclusions 

The above analyses support the need for renovations that would improve safety, 
operations, mobility, and emergency responsiveness at the study location. 
 
Many of the issues present can be addressed by upgrading the pavement 
markings, signage, and lane configuration along the Route 1A corridor. MPO 
staff recommends repaving the corridor and updating the roadway cross-section 
as part of any selected design. The cross-sections in Figure 6 are tailored to the 
needs identified in the study and using a similar design would be recommended 
by MPO staff. However, the strategies employed in those cross-sections (tighter 
travel lanes, consistent shoulders for bicycles, installation of new sidewalks, clear 
striping and signage for pedestrian crossings, and marked turn bays) can also be 
adapted to other designs depending on the priorities of the town or factors such 
as budget, existing facilities, or available right-of-way. 
 
The safety and operations analysis also demonstrated that signalization is 
warranted in the study region. Of the proposed alternatives, MPO staff 
recommends Alternative 4A (installation of signals at Cherry Street and Arbor 
Street) as the optimal solution. This alternative was shown to strike the best 
balance between the scope of issues addressed and the cost and complexity of 
the project. The Town of Wenham and MassDOT District 4 concurred that 
Alternative 4A is the preferred option, and MassDOT additionally expressed 
support for moving forward with some of the short-term improvements mentioned 
in the study. Comments on the proposed improvements from MassDOT and the 
Town are included in Appendix F. 
 

9.2 Next Steps 
MassDOT District 4 has jurisdiction of Route 1A and the intersections within the 
study corridor, and is responsible for renovations to improve safety, mobility, 
connectivity, and operations. This study gives the Town an opportunity to review 
the needs of the intersection and plan for design and engineering. The next step 
would be to select the preferred alternative that is sensitive to the goals and 
needs of stakeholders, and then advance the project through the planning 
process. These steps will depend upon cooperation between MassDOT, the 
Town of Wenham, and the MPO to begin the project notification and review 
process, and complete the project initiation form. After completing the initial 
steps, the Town of Wenham and MassDOT can start preliminary design and 
engineering to place the project in the Transportation Improvement Program. 
Transportation decision making is complex, and influenced by factors such as 
financial limitations and agency programmatic commitments. Project 
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development is the process that takes transportation improvements from concept 
to construction (see Appendix G for an overview of this process).  
 
This study supports the MPO’s visions and goals, which include increasing 
transportation safety, maintaining the transportation system, advancing mobility 
and access, reducing congestion, and expanding the opportunities for walking 
and bicycling, while also making them safer. If implemented, the improvements 
proposed in this report would increase traffic safety and modernize the roadway 
to accommodate all users. 
 

cc: Sara Timoner, MassDOT District 4, 
John Gregg, MassDOT District 4 
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Meanwhile, a significant portion of Maple Street, currently zoned industrial, 
houses a power plant, multiple warehouses, mulch- and lumber-producing 
facilities, and vacant land for future developments.  
 
In addition, an elementary school that serves all of North Bellingham is 
located on Route 126, less than 100 feet north of the intersection. The 
traffic and pedestrian access to the school should also be considered in 
further study. The intersection is suitable for this study because of the 
issues and concerns from these different travel modes. 
 

Staff also evaluated the pedestrian accommodation and safety improvement 
needs for the two locations by applying the Pedestrian Report Card Assessment 
that the MPO recently developed.2 The two selected locations are highly qualified 
for pedestrian accommodation or safety improvement requirements. Appendix A 
contains detailed results of the assessments. 
 

4 SUMMARY 
The recommended intersection locations meet the selection criteria of this study 
because of their potential for safety and operations improvements. The work 
scope for this study assumed that “as many as three” locations would be 
selected. Staff selected two locations that contain a total of four intersections. 
Appendix B contains the support letters from MassDOT and stakeholders in 
Wenham and Bellingham. 
 
Staff will submit these recommendations to the MPO for discussion. If the MPO 
endorses the study selections, staff will meet with officials from Wenham, 
Bellingham, and MassDOT to discuss study specifics, conduct field visits, collect 
data, and perform analyses.  
 
 

 
SA/CW/BE/sa 

                                            
2 Pedestrian Level-of-Service Memorandum, Ryan Hicks and Casey-Marie Claude, Boston 

Region Metropolitan Organization, January 19, 2017. 
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Time Mon 11-27 Tue 11-28 Wed 11-29 Thu 11-30 Average
12:00 AM 14 23 24 20
1:00 AM 10 4 9 8
2:00 AM 6 7 2 5
3:00 AM 8 10 11 10
4:00 AM 23 18 21 21
5:00 AM 66 70 61 66
6:00 AM 228 215 210 218
7:00 AM 485 541 474 500
8:00 AM 512 550 544 535
9:00 AM 471 446 473 463

10:00 AM 426 445 453 441
11:00 AM 431 474 539 481
12:00 PM 550 553 584 562
1:00 PM 521 536 546 534
2:00 PM 580 584 566 577
3:00 PM 621 705 655 660
4:00 PM 680 643 677 667
5:00 PM 641 620 598 620
6:00 PM 492 504 540 512
7:00 PM 348 334 359 347
8:00 PM 196 245 232 224
9:00 PM 119 132 147 133

10:00 PM 53 71 74 66
11:00 PM 29 36 36 34

Total 5,261 7,686 7,882 2,282 7,704

Location 9 NB
Rte. 1A Between Arbor St. And Perkins St.

AM Peak
8:30 AM
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4:30 PM

667
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Time Mon 11-27 Tue 11-28 Wed 11-29 Thu 11-30 Average
12:00 AM 7 10 12 10
1:00 AM 7 5 12 8
2:00 AM 3 2 4 3
3:00 AM 10 7 9 9
4:00 AM 31 35 36 34
5:00 AM 131 120 125 125
6:00 AM 259 239 245 248
7:00 AM 535 514 560 536
8:00 AM 596 651 594 614
9:00 AM 510 523 556 530

10:00 AM 541 466 470 492
11:00 AM 417 490 526 478
12:00 PM 546 549 556 550
1:00 PM 533 488 579 533
2:00 PM 574 586 555 572
3:00 PM 645 636 600 627
4:00 PM 585 622 626 611
5:00 PM 469 532 529 510
6:00 PM 355 332 382 356
7:00 PM 256 241 232 243
8:00 PM 169 174 197 180
9:00 PM 138 110 126 125

10:00 PM 54 56 63 58
11:00 PM 21 26 24 24

Total 4,762 7,472 7,567 2,623 7,475

Location 9 SB
Rte. 1A Between Arbor St. And Perkins St.

AM Peak
8:30 AM

614

PM Peak
3:30 PM

627
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85%ile Speed: 37 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 1 26 43 22 1 0 0 0 0 0 0 0 0 93
1:00 AM 0 0 1 16 20 2 1 0 0 0 0 0 0 0 0 40
2:00 AM 0 0 0 4 15 3 1 0 0 0 0 0 0 0 0 23
3:00 AM 0 0 2 20 16 3 1 1 0 0 0 0 0 0 0 43
4:00 AM 0 0 2 18 35 13 0 0 0 0 0 0 0 0 0 68
5:00 AM 0 0 6 55 106 29 7 1 0 0 0 0 0 0 0 204
6:00 AM 5 5 29 252 373 98 4 0 0 0 0 0 0 0 0 766
7:00 AM 30 57 163 640 629 82 2 0 0 0 0 0 0 0 0 1,603
8:00 AM 64 72 148 649 640 78 8 0 0 0 0 0 0 0 0 1,659
9:00 AM 17 35 190 541 639 128 8 0 0 0 0 0 0 0 0 1,558
10:00 AM 22 22 112 566 662 119 4 0 0 0 0 0 0 0 0 1,507
11:00 AM 36 44 104 587 748 110 8 0 0 0 0 0 0 0 0 1,637
12:00 PM 53 69 193 604 764 118 8 1 0 0 0 0 0 0 0 1,810
1:00 PM 50 63 177 740 678 97 5 0 0 0 0 0 0 0 0 1,810
2:00 PM 41 65 301 869 693 65 1 0 0 0 0 0 0 0 0 2,035
3:00 PM 251 141 361 936 552 50 1 0 0 0 0 0 0 0 0 2,292
4:00 PM 275 269 629 933 300 24 0 0 0 0 0 0 0 0 0 2,430
5:00 PM 257 299 675 942 187 9 0 0 0 0 0 0 0 0 0 2,369
6:00 PM 49 124 358 932 441 23 1 0 0 0 0 0 0 0 0 1,928
7:00 PM 2 25 129 599 487 43 1 0 0 0 0 0 0 0 0 1,286
8:00 PM 5 11 59 339 379 56 2 0 0 0 0 0 0 0 0 851
9:00 PM 0 2 25 203 309 52 0 0 0 0 0 0 0 0 0 591
10:00 PM 1 1 16 83 138 54 3 4 0 0 0 0 0 0 0 300
11:00 PM 0 0 3 26 91 37 6 1 0 0 0 0 0 0 0 164

Total 1,158 1,304 3,684 10,580 8,945 1,315 73 8 0 0 0 0 0 0 0 27,067
Percent 4% 5% 14% 39% 33% 5% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 1 NB
Rte. 1A South of Cherry



85%ile Speed: 42 mph Pace Speed: 34–44

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 1 4 12 13 8 1 1 1 0 0 0 0 0 41
1:00 AM 0 0 0 3 8 8 6 0 0 0 0 0 0 0 0 25
2:00 AM 0 0 0 4 4 0 2 1 0 0 0 0 0 0 0 11
3:00 AM 0 0 0 8 12 12 6 1 0 0 0 0 0 0 0 39
4:00 AM 0 0 1 17 29 66 33 7 1 2 0 0 0 0 0 156
5:00 AM 1 0 3 39 170 263 110 18 0 1 0 0 0 0 0 605
6:00 AM 0 3 15 118 410 476 136 6 3 0 0 0 0 0 0 1,167
7:00 AM 4 1 17 320 936 729 178 13 1 0 1 0 0 0 0 2,200
8:00 AM 9 9 37 244 898 871 184 17 0 0 0 0 0 0 0 2,269
9:00 AM 10 14 18 186 683 752 213 15 0 0 0 0 0 0 0 1,891
10:00 AM 11 12 29 166 666 609 124 13 0 0 0 0 0 0 0 1,630
11:00 AM 12 6 32 176 650 607 161 15 0 0 0 0 0 0 0 1,659
12:00 PM 27 39 59 218 607 621 146 13 0 0 0 0 0 0 0 1,730
1:00 PM 13 18 32 233 679 597 133 11 0 0 0 0 0 0 0 1,716
2:00 PM 6 12 16 205 690 629 127 12 1 0 0 0 0 0 0 1,698
3:00 PM 5 13 38 342 860 602 94 4 1 0 0 0 0 0 0 1,959
4:00 PM 5 9 70 404 898 459 46 3 0 0 0 0 0 0 0 1,894
5:00 PM 2 6 41 327 879 363 52 1 0 0 0 0 0 0 0 1,671
6:00 PM 2 3 8 154 576 397 61 2 0 0 0 0 0 0 0 1,203
7:00 PM 1 3 10 77 294 261 58 11 1 0 0 0 0 0 0 716
8:00 PM 0 8 9 40 221 226 60 6 0 0 0 0 0 0 0 570
9:00 PM 0 0 0 36 142 162 44 7 0 0 0 0 0 0 0 391
10:00 PM 0 1 0 16 48 73 35 11 1 0 0 0 0 0 0 185
11:00 PM 1 1 1 4 22 33 16 6 1 1 0 0 0 0 0 86

Total 109 158 437 3,341 10,394 8,829 2,033 194 11 5 1 0 0 0 0 25,512
Percent 0% 1% 2% 13% 41% 35% 8% 1% 0% 0% 0% 0% 0% 0% 0%

Location 1 SB
Rte. 1A South of Cherry St



85%ile Speed: 37 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 1 0 4 1 0 0 0 0 0 0 0 0 0 6
1:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
3:00 AM 0 2 0 0 2 2 0 0 0 0 0 0 0 0 0 6
4:00 AM 0 1 0 10 10 4 0 0 0 0 0 0 0 0 0 25
5:00 AM 1 4 4 18 42 17 1 0 0 0 0 0 0 0 0 87
6:00 AM 3 0 13 104 122 38 6 0 0 0 0 0 0 0 0 286
7:00 AM 16 19 82 301 269 54 1 1 0 0 0 0 0 0 0 743
8:00 AM 3 10 61 309 315 63 5 2 0 0 0 0 0 0 0 768
9:00 AM 2 4 22 166 227 52 7 0 0 0 0 0 0 0 0 480
10:00 AM 7 10 37 152 151 28 4 0 0 0 0 0 0 0 0 389
11:00 AM 0 7 47 162 153 43 4 0 0 0 0 0 0 0 0 416
12:00 PM 2 12 33 171 192 37 5 0 0 0 0 0 0 0 0 452
1:00 PM 3 6 53 196 181 24 2 1 0 0 0 0 0 0 0 466
2:00 PM 4 7 35 192 236 36 4 3 0 0 0 0 0 0 0 517
3:00 PM 0 8 58 303 244 36 6 1 1 0 0 0 0 0 0 657
4:00 PM 9 16 84 280 237 30 3 0 0 0 0 0 0 0 0 659
5:00 PM 8 14 75 281 228 27 1 1 0 0 0 0 0 0 0 635
6:00 PM 2 9 45 177 133 19 4 0 0 0 0 0 0 0 0 389
7:00 PM 2 2 20 72 91 14 1 0 0 0 0 0 0 0 0 202
8:00 PM 0 2 8 53 38 13 4 0 0 0 0 0 0 0 0 118
9:00 PM 0 1 5 25 27 6 0 0 0 0 0 0 0 0 0 64
10:00 PM 0 0 2 9 12 2 0 0 0 0 0 0 0 0 0 25
11:00 PM 1 0 0 3 3 5 0 0 0 0 0 0 0 0 0 12

Total 63 134 685 2,984 2,918 551 58 9 1 0 0 0 0 0 0 7,403
Percent 1% 2% 9% 40% 39% 7% 1% 0% 0% 0% 0% 0% 0% 0% 0%

Location 3 EB
Cherry St. Between Rte. 1A And Cedar St.



85%ile Speed: 35 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 4
1:00 AM 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 4
2:00 AM 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 3
3:00 AM 0 2 3 0 3 0 0 0 0 0 0 0 0 0 0 8
4:00 AM 0 1 4 2 4 1 0 0 0 0 0 0 0 0 0 12
5:00 AM 1 5 13 14 8 1 0 1 0 0 0 0 0 0 0 43
6:00 AM 6 3 24 93 49 5 1 0 0 0 0 0 0 0 0 181
7:00 AM 35 27 109 233 110 12 1 0 0 0 0 0 0 0 0 527
8:00 AM 4 8 102 241 116 16 2 0 0 0 0 0 0 0 0 489
9:00 AM 7 8 79 222 113 9 0 0 0 0 0 0 0 0 0 438
10:00 AM 13 19 78 179 69 8 0 0 0 0 0 0 0 0 0 366
11:00 AM 1 4 82 210 90 8 0 0 0 0 0 0 0 0 0 395
12:00 PM 10 14 89 244 109 15 1 0 0 0 0 0 0 0 0 482
1:00 PM 5 9 84 249 119 12 1 0 0 0 0 0 0 0 0 479
2:00 PM 10 24 99 298 126 13 2 0 0 0 0 0 0 0 0 572
3:00 PM 5 22 135 344 147 14 1 0 0 0 0 0 0 0 0 668
4:00 PM 8 22 189 375 144 14 0 0 0 0 0 0 0 0 0 752
5:00 PM 3 4 130 363 138 13 1 1 0 0 0 0 0 0 0 653
6:00 PM 6 11 84 194 87 4 0 0 0 0 0 0 0 0 0 386
7:00 PM 1 10 31 117 75 13 0 0 0 0 0 0 0 0 0 247
8:00 PM 1 3 36 73 58 8 1 0 0 0 0 0 0 0 0 180
9:00 PM 2 2 12 48 26 4 1 0 0 0 0 0 0 0 0 95
10:00 PM 0 1 5 18 8 1 0 0 0 0 0 0 0 0 0 33
11:00 PM 0 0 4 5 4 0 1 0 0 0 0 0 0 0 0 14

Total 118 199 1,394 3,526 1,608 171 13 2 0 0 0 0 0 0 0 7,031
Percent 2% 3% 20% 50% 23% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 3 WB
Cherry St. Between Rte. 1A And Cedar St.



85%ile Speed: 38 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 4
1:00 AM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2
2:00 AM 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 2
3:00 AM 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2
4:00 AM 3 1 1 4 12 5 0 0 1 0 0 0 0 0 0 27
5:00 AM 1 0 5 20 24 13 6 0 0 0 0 0 0 0 0 69
6:00 AM 0 1 18 40 69 22 5 0 0 0 0 0 0 0 0 155
7:00 AM 17 12 19 108 207 55 8 0 0 0 0 0 0 0 0 426
8:00 AM 5 9 26 139 228 81 7 0 0 0 0 0 0 0 0 495
9:00 AM 3 4 22 99 178 65 8 2 0 0 0 0 0 0 0 381
10:00 AM 7 15 25 91 148 48 5 0 0 0 0 0 0 0 0 339
11:00 AM 5 7 36 108 143 37 6 0 0 0 0 2 0 0 0 344
12:00 PM 9 13 26 93 163 49 5 1 2 0 0 0 0 0 0 361
1:00 PM 9 11 29 119 192 48 3 0 0 0 0 0 0 0 0 411
2:00 PM 14 16 29 142 230 51 8 0 0 0 0 0 0 0 0 490
3:00 PM 5 13 41 159 218 45 3 0 0 0 0 0 0 0 0 484
4:00 PM 2 6 32 190 171 39 2 0 0 0 0 0 0 0 0 442
5:00 PM 0 2 21 196 185 32 2 1 0 0 0 0 0 0 0 439
6:00 PM 0 2 14 120 168 49 3 1 0 0 0 0 0 0 0 357
7:00 PM 1 1 18 79 120 40 2 0 0 0 0 0 0 0 0 261
8:00 PM 0 0 7 53 61 19 3 0 0 0 0 0 0 0 0 143
9:00 PM 0 0 1 21 41 11 1 0 0 0 0 0 0 0 0 75
10:00 PM 0 0 1 7 19 8 0 0 0 0 0 0 0 0 0 35
11:00 PM 0 0 0 5 12 4 0 0 0 0 0 0 0 0 0 21

Total 81 113 371 1,794 2,591 726 77 7 3 0 0 2 0 0 0 5,765
Percent 1% 2% 6% 31% 45% 13% 1% 0% 0% 0% 0% 0% 0% 0% 0%

Location 5 EB
Monument St. West of Route 1A



85%ile Speed: 36 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 0 1 1 4 0 0 0 0 0 0 0 0 0 6
1:00 AM 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3
2:00 AM 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 3
3:00 AM 0 0 0 1 1 0 0 2 0 0 0 0 0 0 0 4
4:00 AM 1 0 0 9 4 5 0 0 1 0 0 0 0 0 0 20
5:00 AM 0 0 3 25 32 7 0 0 0 0 0 0 0 0 0 67
6:00 AM 1 3 10 85 82 21 0 0 0 0 0 0 0 0 0 202
7:00 AM 8 8 35 209 232 41 3 0 0 0 0 0 0 0 0 536
8:00 AM 4 10 37 242 224 40 2 0 0 0 0 0 0 0 0 559
9:00 AM 6 4 25 171 137 18 3 0 0 0 0 0 0 0 0 364
10:00 AM 7 20 63 160 102 10 2 0 0 0 0 0 0 0 0 364
11:00 AM 23 39 82 143 87 3 0 0 0 0 0 0 0 0 0 377
12:00 PM 19 14 65 199 115 16 0 1 0 0 0 0 0 0 0 429
1:00 PM 11 12 73 220 122 11 1 0 0 0 0 0 0 0 0 450
2:00 PM 9 26 67 266 163 22 1 0 0 0 0 0 0 0 0 554
3:00 PM 10 19 70 361 196 33 2 0 0 0 0 0 0 0 0 691
4:00 PM 6 15 80 323 199 24 0 0 0 0 0 0 0 0 0 647
5:00 PM 2 10 52 286 198 19 1 0 0 0 0 0 0 0 0 568
6:00 PM 2 5 44 200 98 16 0 0 0 0 0 0 0 0 0 365
7:00 PM 0 3 27 118 69 12 1 0 0 0 0 0 0 0 0 230
8:00 PM 0 0 23 75 70 5 1 0 0 0 0 0 0 0 0 174
9:00 PM 0 1 11 64 41 11 0 0 0 0 0 0 0 0 0 128
10:00 PM 0 0 2 17 17 11 2 0 0 0 0 0 0 0 0 49
11:00 PM 0 0 1 7 13 0 0 0 0 0 0 0 0 0 0 21

Total 109 189 770 3,188 2,203 329 19 3 1 0 0 0 0 0 0 6,811
Percent 2% 3% 11% 47% 32% 5% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 5 WB
Monument St. West of Route 1A



85%ile Speed: 35 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 3 0 6 23 2 1 0 0 0 0 0 0 0 0 0 35
1:00 AM 0 0 4 9 3 0 0 0 0 0 0 0 0 0 0 16
2:00 AM 0 0 2 5 3 0 0 0 0 0 0 0 0 0 0 10
3:00 AM 0 1 3 6 4 0 0 0 0 0 0 0 0 0 0 14
4:00 AM 0 0 4 22 5 1 0 0 0 0 0 0 0 0 0 32
5:00 AM 0 1 12 37 32 4 1 0 0 0 0 0 0 0 0 87
6:00 AM 0 5 45 164 72 8 1 0 0 0 0 0 0 0 0 295
7:00 AM 1 14 137 350 170 15 0 0 0 0 0 0 0 0 0 687
8:00 AM 3 17 169 432 146 9 0 0 0 0 0 0 0 0 0 776
9:00 AM 10 11 98 272 126 7 1 0 0 0 0 0 0 0 0 525
10:00 AM 6 18 107 232 82 14 0 0 0 0 0 0 0 0 0 459
11:00 AM 16 25 111 271 113 3 0 0 2 0 0 0 0 0 0 541
12:00 PM 12 9 114 301 137 11 2 0 0 0 0 0 0 0 0 586
1:00 PM 4 18 107 311 112 12 1 0 0 0 0 0 0 0 0 565
2:00 PM 4 15 149 450 155 10 2 0 0 0 0 0 0 0 0 785
3:00 PM 7 16 185 473 148 9 0 0 0 0 0 0 0 0 0 838
4:00 PM 9 11 186 504 185 10 0 0 1 0 0 0 0 0 0 906
5:00 PM 1 15 202 545 162 10 1 0 0 0 0 0 0 0 0 936
6:00 PM 6 5 146 411 142 12 1 0 0 0 0 0 0 0 0 723
7:00 PM 5 8 123 289 96 7 2 1 0 0 0 0 0 0 0 531
8:00 PM 4 10 58 206 70 4 1 0 0 0 0 0 0 0 0 353
9:00 PM 0 3 36 146 51 7 1 0 0 0 0 0 0 0 0 244
10:00 PM 0 1 18 76 30 2 0 0 0 0 0 0 0 0 0 127
11:00 PM 0 2 7 42 24 3 0 0 0 0 0 0 0 0 0 78

Total 91 205 2,029 5,577 2,070 159 14 1 3 0 0 0 0 0 0 10,149
Percent 1% 2% 20% 55% 20% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 8 NB
Arbor St. Between Eddel Ave And Rte. 1A



85%ile Speed: 35 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 1 0 1 9 2 2 0 0 0 0 0 0 0 0 0 15
1:00 AM 0 0 0 4 4 0 0 0 0 0 0 0 0 0 0 8
2:00 AM 0 0 1 2 2 1 0 0 0 0 0 0 0 0 0 6
3:00 AM 0 0 3 8 5 0 0 0 0 0 0 0 0 0 0 16
4:00 AM 0 0 5 21 26 10 2 0 0 0 0 0 0 0 0 64
5:00 AM 1 0 15 110 104 14 0 1 0 0 0 0 0 0 0 245
6:00 AM 3 7 88 286 127 11 0 0 0 0 0 0 0 0 0 522
7:00 AM 43 83 277 475 171 11 1 0 0 0 0 0 0 0 0 1,061
8:00 AM 22 60 249 475 147 19 0 0 0 0 0 0 0 0 0 972
9:00 AM 16 44 146 330 164 21 1 0 0 0 0 0 0 0 0 722
10:00 AM 8 30 105 272 131 16 0 0 0 0 0 0 0 0 0 562
11:00 AM 16 23 105 275 153 14 1 0 0 0 0 0 0 0 0 587
12:00 PM 4 11 126 301 142 16 0 0 0 0 0 0 0 0 0 600
1:00 PM 13 19 100 267 158 19 2 0 0 0 0 0 0 0 0 578
2:00 PM 5 21 122 299 158 21 0 0 0 0 0 0 0 0 0 626
3:00 PM 60 73 192 365 138 16 0 0 0 0 0 0 0 0 0 844
4:00 PM 17 50 207 377 144 2 2 0 0 0 0 0 0 0 0 799
5:00 PM 3 20 186 361 113 9 1 0 0 0 0 0 0 0 0 693
6:00 PM 5 10 92 275 119 10 0 0 0 0 0 0 0 0 0 511
7:00 PM 1 3 39 157 74 10 1 0 0 0 0 0 0 0 0 285
8:00 PM 1 5 39 121 59 8 3 0 0 0 0 0 0 0 0 236
9:00 PM 0 1 14 82 48 5 0 0 0 0 0 0 0 0 0 150
10:00 PM 0 0 4 28 27 9 2 0 0 0 0 0 0 0 0 70
11:00 PM 0 0 2 15 17 4 2 0 0 0 0 0 0 0 0 40

Total 219 460 2,118 4,915 2,233 248 18 1 0 0 0 0 0 0 0 10,212
Percent 2% 5% 21% 48% 22% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 8 SB
Arbor St. Between Eddel Ave And Rte. 1A



85%ile Speed: 36 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 2 14 34 8 3 0 0 0 0 0 0 0 0 61
1:00 AM 0 1 2 8 8 3 1 0 0 0 0 0 0 0 0 23
2:00 AM 0 0 0 6 6 2 1 0 0 0 0 0 0 0 0 15
3:00 AM 0 1 0 13 11 2 1 1 0 0 0 0 0 0 0 29
4:00 AM 1 0 7 19 27 8 0 0 0 0 0 0 0 0 0 62
5:00 AM 0 0 7 81 88 14 7 0 0 0 0 0 0 0 0 197
6:00 AM 0 1 46 261 270 72 3 0 0 0 0 0 0 0 0 653
7:00 AM 29 18 133 658 579 81 1 0 1 0 0 0 0 0 0 1,500
8:00 AM 21 35 194 802 488 65 1 0 0 0 0 0 0 0 0 1,606
9:00 AM 9 22 174 672 450 58 5 0 0 0 0 0 0 0 0 1,390
10:00 AM 9 25 203 676 360 50 1 0 0 0 0 0 0 0 0 1,324
11:00 AM 37 33 353 730 260 30 1 0 0 0 0 0 0 0 0 1,444
12:00 PM 24 46 392 863 337 18 1 3 0 0 0 0 0 0 0 1,684
1:00 PM 9 24 267 861 403 38 1 0 0 0 0 0 0 0 0 1,603
2:00 PM 13 28 294 921 435 37 1 1 0 0 0 0 0 0 0 1,730
3:00 PM 21 56 413 1,068 395 26 2 0 0 0 0 0 0 0 0 1,981
4:00 PM 44 101 524 997 310 22 2 0 0 0 0 0 0 0 0 2,000
5:00 PM 17 73 459 952 332 26 0 0 0 0 0 0 0 0 0 1,859
6:00 PM 4 31 201 855 407 36 2 0 0 0 0 0 0 0 0 1,536
7:00 PM 4 13 136 495 352 39 1 1 0 0 0 0 0 0 0 1,041
8:00 PM 0 3 41 290 294 39 6 0 0 0 0 0 0 0 0 673
9:00 PM 0 3 19 160 178 34 4 0 0 0 0 0 0 0 0 398
10:00 PM 0 1 9 61 90 33 3 1 0 0 0 0 0 0 0 198
11:00 PM 0 0 1 26 53 17 4 0 0 0 0 0 0 0 0 101

Total 242 515 3,877 11,489 6,167 758 52 7 1 0 0 0 0 0 0 23,108
Percent 1% 2% 17% 50% 27% 3% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 9 NB
Rte. 1A Between Arbor St. And Perkins St.



85%ile Speed: 35 mph Pace Speed: 29–39

Time 00–18 19–23 24–28 29–33 34–38 39–43 44–48 49–53 54–58 59–63 64–68 69–73 74–78 79–84 85–118 Total
12:00 AM 0 0 1 13 9 5 1 0 0 0 0 0 0 0 0 29
1:00 AM 1 0 3 6 11 3 0 0 0 0 0 0 0 0 0 24
2:00 AM 0 0 2 4 2 1 0 0 0 0 0 0 0 0 0 9
3:00 AM 0 3 3 6 11 2 1 0 0 0 0 0 0 0 0 26
4:00 AM 1 1 5 26 54 10 3 2 0 0 0 0 0 0 0 102
5:00 AM 0 2 12 148 189 22 2 1 0 0 0 0 0 0 0 376
6:00 AM 1 0 55 396 258 31 2 0 0 0 0 0 0 0 0 743
7:00 AM 7 38 266 847 432 17 2 0 0 0 0 0 0 0 0 1,609
8:00 AM 13 52 462 988 310 16 0 0 0 0 0 0 0 0 0 1,841
9:00 AM 6 18 257 913 364 30 1 0 0 0 0 0 0 0 0 1,589
10:00 AM 14 46 304 766 320 26 1 0 0 0 0 0 0 0 0 1,477
11:00 AM 45 59 283 771 261 12 0 0 0 0 0 0 0 0 0 1,431
12:00 PM 10 50 337 872 363 16 1 1 0 0 0 0 0 0 0 1,650
1:00 PM 2 28 332 868 347 20 3 0 0 0 0 0 0 0 0 1,600
2:00 PM 28 38 379 914 326 30 0 0 0 0 0 0 0 0 0 1,715
3:00 PM 9 46 497 1,026 291 11 1 0 0 0 0 0 0 0 0 1,881
4:00 PM 5 68 608 939 208 5 0 0 0 0 0 0 0 0 0 1,833
5:00 PM 5 27 398 878 203 16 3 0 0 0 0 0 0 0 0 1,530
6:00 PM 15 12 223 600 202 15 2 0 0 0 0 0 0 0 0 1,069
7:00 PM 1 11 110 401 190 16 0 0 0 0 0 0 0 0 0 729
8:00 PM 0 2 64 279 173 17 4 1 0 0 0 0 0 0 0 540
9:00 PM 0 1 29 197 135 11 1 0 0 0 0 0 0 0 0 374
10:00 PM 1 0 13 78 62 16 3 0 0 0 0 0 0 0 0 173
11:00 PM 0 1 4 30 27 7 2 0 0 0 0 0 0 0 0 71

Total 164 503 4,647 11,966 4,748 355 33 5 0 0 0 0 0 0 0 22,421
Percent 1% 2% 21% 53% 21% 2% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 9 SB
Rte. 1A Between Arbor St. And Perkins St.



Total Heavy Vehicle Percentage: 1.6% Axle Factor: 0.994

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 77 14 0 1 1 0 0 0 0 0 0 0 0 0 93
1:00 AM 0 33 5 0 1 1 0 0 0 0 0 0 0 0 0 40
2:00 AM 0 17 4 0 2 0 0 0 0 0 0 0 0 0 0 23
3:00 AM 0 34 5 1 0 1 0 2 0 0 0 0 0 0 0 43
4:00 AM 0 50 14 1 3 0 0 0 0 0 0 0 0 0 0 68
5:00 AM 0 135 61 1 3 0 0 1 2 1 0 0 0 0 0 204
6:00 AM 1 551 192 4 8 5 0 2 2 1 0 0 0 0 0 766
7:00 AM 0 1,280 282 13 20 2 0 1 5 0 0 0 0 0 0 1,603
8:00 AM 2 1,314 302 3 17 9 1 6 3 1 0 1 0 0 0 1,659
9:00 AM 2 1,194 318 5 27 4 0 5 3 0 0 0 0 0 0 1,558
10:00 AM 1 1,190 282 0 22 3 0 4 3 2 0 0 0 0 0 1,507
11:00 AM 2 1,298 285 10 24 4 0 8 6 0 0 0 0 0 0 1,637
12:00 PM 6 1,422 352 2 14 7 0 2 2 1 1 0 1 0 0 1,810
1:00 PM 6 1,457 315 2 17 2 1 8 2 0 0 0 0 0 0 1,810
2:00 PM 2 1,667 333 5 21 2 0 2 2 0 0 1 0 0 0 2,035
3:00 PM 7 1,914 334 6 17 3 0 7 1 0 0 1 2 0 0 2,292
4:00 PM 6 2,028 375 3 11 0 0 5 1 0 0 1 0 0 0 2,430
5:00 PM 3 2,033 313 8 5 0 0 4 0 0 0 3 0 0 0 2,369
6:00 PM 1 1,681 241 1 2 0 0 2 0 0 0 0 0 0 0 1,928
7:00 PM 0 1,133 151 0 0 0 0 2 0 0 0 0 0 0 0 1,286
8:00 PM 0 762 88 0 1 0 0 0 0 0 0 0 0 0 0 851
9:00 PM 0 536 53 0 1 0 0 1 0 0 0 0 0 0 0 591
10:00 PM 0 261 39 0 0 0 0 0 0 0 0 0 0 0 0 300
11:00 PM 0 143 18 2 1 0 0 0 0 0 0 0 0 0 0 164

Total 39 22,210 4,376 67 218 44 2 62 32 6 1 7 3 0 0 27,067
Percent 0% 82% 16% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 1 NB
Rte. 1A South of Cherry



Total Heavy Vehicle Percentage: 2.5% Axle Factor: 0.994

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 62 16 0 1 0 0 1 0 0 0 0 0 0 0 80
1:00 AM 0 23 10 1 1 2 0 0 1 0 0 0 0 0 0 38
2:00 AM 0 8 6 0 1 0 0 0 0 0 0 0 0 0 0 15
3:00 AM 0 38 9 2 5 1 0 2 0 0 0 0 0 0 0 57
4:00 AM 0 110 58 3 5 0 0 1 0 0 0 0 0 0 0 177
5:00 AM 0 388 270 2 7 0 0 5 1 0 0 0 0 0 0 673
6:00 AM 0 864 500 10 27 2 0 3 2 2 0 0 0 0 0 1,410
7:00 AM 1 1,778 854 15 35 4 1 7 8 0 0 0 0 0 0 2,703
8:00 AM 4 1,814 922 16 34 9 1 10 4 1 0 0 0 0 0 2,815
9:00 AM 0 1,512 856 9 47 8 0 6 6 0 0 0 0 0 0 2,444
10:00 AM 2 1,321 742 5 45 3 0 4 4 2 0 0 0 0 0 2,128
11:00 AM 3 1,347 771 18 56 9 1 8 7 0 0 0 0 0 0 2,220
12:00 PM 7 1,502 806 11 43 5 0 5 5 1 0 0 1 0 0 2,386
1:00 PM 6 1,492 756 13 45 3 1 13 5 1 0 0 0 0 0 2,335
2:00 PM 5 1,532 741 9 36 3 0 10 6 0 0 1 0 0 1 2,344
3:00 PM 4 1,791 860 8 35 8 0 10 2 0 0 0 0 0 0 2,718
4:00 PM 5 1,861 844 3 25 1 0 7 0 0 0 1 0 0 0 2,747
5:00 PM 2 1,834 602 7 25 0 0 5 0 0 0 0 0 0 0 2,475
6:00 PM 0 1,396 448 0 23 0 0 0 0 0 0 0 0 0 0 1,867
7:00 PM 0 877 281 1 8 0 0 1 0 0 0 0 0 0 0 1,168
8:00 PM 0 653 186 0 4 0 0 0 1 0 0 0 0 0 0 844
9:00 PM 0 486 120 0 5 0 0 0 0 0 0 0 0 0 0 611
10:00 PM 0 241 59 0 1 0 0 0 0 0 0 0 0 0 0 301
11:00 PM 0 123 22 3 1 0 0 0 0 0 0 0 0 0 0 149

Total 39 23,053 10,739 136 515 58 4 98 52 7 0 2 1 0 1 34,705
Percent 0% 66% 31% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 1 SB
Rte. 1A South of Cherry St



Total Heavy Vehicle Percentage: 2.5% Axle Factor: 0.989

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 6
1:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
3:00 AM 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 6
4:00 AM 0 23 0 0 0 0 2 0 0 0 0 0 0 0 0 25
5:00 AM 3 60 15 0 0 0 9 0 0 0 0 0 0 0 0 87
6:00 AM 4 195 49 2 5 5 25 1 0 0 0 0 0 0 0 286
7:00 AM 2 594 115 4 9 4 12 1 2 0 0 0 0 0 0 743
8:00 AM 4 630 110 3 9 3 8 1 0 0 0 0 0 0 0 768
9:00 AM 0 382 88 0 5 2 0 1 1 0 1 0 0 0 0 480
10:00 AM 1 290 94 0 2 3 1 2 0 0 0 0 0 0 0 393
11:00 AM 2 318 85 0 6 4 0 1 0 0 0 0 0 0 0 416
12:00 PM 2 343 99 0 6 2 0 0 0 0 0 0 0 0 0 452
1:00 PM 0 358 97 5 2 0 0 3 1 0 0 0 0 0 0 466
2:00 PM 1 422 82 4 8 0 0 0 0 0 0 0 0 0 0 517
3:00 PM 0 549 98 7 3 0 0 0 0 0 0 0 0 0 0 657
4:00 PM 0 535 118 1 3 1 0 1 0 0 0 0 0 0 0 659
5:00 PM 0 554 80 1 0 0 0 0 0 0 0 0 0 0 0 635
6:00 PM 0 337 52 0 0 0 0 0 0 0 0 0 0 0 0 389
7:00 PM 1 179 22 0 0 0 0 0 0 0 0 0 0 0 0 202
8:00 PM 0 110 8 0 0 0 0 0 0 0 0 0 0 0 0 118
9:00 PM 0 56 8 0 0 0 0 0 0 0 0 0 0 0 0 64
10:00 PM 0 23 2 0 0 0 0 0 0 0 0 0 0 0 0 25
11:00 PM 0 11 1 0 0 0 0 0 0 0 0 0 0 0 0 12

Total 20 5,982 1,223 27 58 24 57 11 4 0 1 0 0 0 0 7,407
Percent 0% 81% 17% 0% 1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0%

Location 3 EB
Cherry St. Between Rte. 1A And Cedar St.



Total Heavy Vehicle Percentage: 1.6% Axle Factor: 0.997

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4
1:00 AM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 4
2:00 AM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3
3:00 AM 0 6 2 0 0 0 0 0 0 0 0 0 0 0 0 8
4:00 AM 0 9 2 0 0 1 0 0 0 0 0 0 0 0 0 12
5:00 AM 0 36 7 0 0 0 0 0 0 0 0 0 0 0 0 43
6:00 AM 0 131 45 0 4 1 0 0 0 0 0 0 0 0 0 181
7:00 AM 0 433 69 1 17 5 0 1 1 0 0 0 0 0 0 527
8:00 AM 0 404 77 0 3 3 0 1 1 0 0 0 0 0 0 489
9:00 AM 0 347 83 0 6 1 0 1 0 0 0 0 0 0 0 438
10:00 AM 1 308 59 0 8 1 0 1 0 0 0 0 0 0 0 378
11:00 AM 0 330 60 0 4 0 0 1 0 0 0 0 0 0 0 395
12:00 PM 2 383 88 0 7 2 0 1 0 0 0 0 0 0 0 483
1:00 PM 6 392 78 0 2 1 0 0 0 0 0 0 0 0 0 479
2:00 PM 1 442 115 0 10 1 0 2 1 0 0 0 0 0 0 572
3:00 PM 0 549 101 0 14 2 0 2 0 0 0 0 0 0 0 668
4:00 PM 2 654 94 0 1 1 0 0 0 0 0 0 0 0 0 752
5:00 PM 2 597 53 0 1 0 0 0 0 0 0 0 0 0 0 653
6:00 PM 0 338 48 0 0 0 0 0 0 0 0 0 0 0 0 386
7:00 PM 0 226 21 0 0 0 0 0 0 0 0 0 0 0 0 247
8:00 PM 0 169 11 0 0 0 0 0 0 0 0 0 0 0 0 180
9:00 PM 0 91 4 0 0 0 0 0 0 0 0 0 0 0 0 95
10:00 PM 0 29 4 0 0 0 0 0 0 0 0 0 0 0 0 33
11:00 PM 0 14 0 0 0 0 0 0 0 0 0 0 0 0 0 14

Total 14 5,897 1,021 1 77 21 0 10 3 0 0 0 0 0 0 7,044
Percent 0% 84% 14% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 3 WB
Cherry St. Between Rte. 1A And Cedar St.



Total Heavy Vehicle Percentage: 2.2% Axle Factor: 0.996

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 4
1:00 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2
2:00 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2
3:00 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2
4:00 AM 0 15 12 0 0 0 0 0 0 0 0 0 0 0 0 27
5:00 AM 0 46 23 0 0 0 0 0 0 0 0 0 0 0 0 69
6:00 AM 0 90 61 2 0 0 0 2 0 0 0 0 0 0 0 155
7:00 AM 1 320 86 11 3 3 0 1 0 0 0 0 0 0 1 426
8:00 AM 0 352 128 1 10 1 0 2 0 0 1 0 0 0 0 495
9:00 AM 1 259 108 1 10 2 0 0 0 0 0 0 0 0 0 381
10:00 AM 0 227 99 2 7 1 0 2 1 0 0 0 0 0 0 339
11:00 AM 1 246 86 1 8 0 0 1 0 0 1 0 0 0 0 344
12:00 PM 1 260 87 1 11 2 0 0 0 0 0 0 0 0 0 362
1:00 PM 0 309 92 3 5 1 0 1 0 0 0 0 0 0 0 411
2:00 PM 1 342 139 3 4 0 0 1 0 0 0 0 0 0 0 490
3:00 PM 1 354 121 0 3 2 0 3 0 0 0 0 0 0 0 484
4:00 PM 0 321 116 1 2 0 0 2 0 0 0 0 0 0 0 442
5:00 PM 0 340 94 0 5 0 0 0 0 0 0 0 0 0 0 439
6:00 PM 0 292 63 0 1 1 0 0 0 0 0 0 0 0 0 357
7:00 PM 0 215 46 0 0 0 0 0 0 0 0 0 0 0 0 261
8:00 PM 0 116 27 0 0 0 0 0 0 0 0 0 0 0 0 143
9:00 PM 0 67 8 0 0 0 0 0 0 0 0 0 0 0 0 75
10:00 PM 0 29 6 0 0 0 0 0 0 0 0 0 0 0 0 35
11:00 PM 0 19 2 0 0 0 0 0 0 0 0 0 0 0 0 21

Total 6 4,227 1,406 26 69 13 0 15 1 0 2 0 0 0 1 5,766
Percent 0% 73% 24% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 5 EB
Monument St. West of Route 1A



Total Heavy Vehicle Percentage: 1.6% Axle Factor: 0.998

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 6
1:00 AM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3
2:00 AM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 3
3:00 AM 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4
4:00 AM 0 17 3 0 0 0 0 0 0 0 0 0 0 0 0 20
5:00 AM 0 48 19 0 0 0 0 0 0 0 0 0 0 0 0 67
6:00 AM 0 164 32 0 6 0 0 0 0 0 0 0 0 0 0 202
7:00 AM 0 441 84 1 9 1 0 0 0 0 0 0 0 0 0 536
8:00 AM 0 442 106 0 9 2 0 0 0 0 0 0 0 0 0 559
9:00 AM 0 284 70 0 6 3 0 0 1 0 0 0 0 0 0 364
10:00 AM 0 280 77 0 5 1 0 1 0 0 0 0 0 0 0 364
11:00 AM 0 302 67 0 8 0 0 0 0 0 0 0 0 0 0 377
12:00 PM 0 333 83 0 11 1 0 2 1 0 0 0 0 0 0 431
1:00 PM 2 361 78 1 5 2 0 0 1 0 0 0 0 0 0 450
2:00 PM 0 459 85 1 8 1 0 0 0 0 0 0 0 0 0 554
3:00 PM 2 549 128 0 12 0 0 0 0 0 0 0 0 0 0 691
4:00 PM 0 548 96 1 2 0 0 0 0 0 0 0 0 0 0 647
5:00 PM 0 491 74 0 3 0 0 0 0 0 0 0 0 0 0 568
6:00 PM 0 324 39 0 0 2 0 0 0 0 0 0 0 0 0 365
7:00 PM 0 199 31 0 0 0 0 0 0 0 0 0 0 0 0 230
8:00 PM 0 148 24 0 1 0 0 1 0 0 0 0 0 0 0 174
9:00 PM 0 120 8 0 0 0 0 0 0 0 0 0 0 0 0 128
10:00 PM 0 42 7 0 0 0 0 0 0 0 0 0 0 0 0 49
11:00 PM 0 19 2 0 0 0 0 0 0 0 0 0 0 0 0 21

Total 4 5,587 1,113 4 85 13 0 4 3 0 0 0 0 0 0 6,813
Percent 0% 82% 16% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 5 WB
Monument St. West of Route 1A



Total Heavy Vehicle Percentage: 1.8% Axle Factor: 0.994

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 32 2 0 1 0 0 0 0 0 0 0 0 0 0 35
1:00 AM 0 15 1 0 0 0 0 0 0 0 0 0 0 0 0 16
2:00 AM 0 9 1 0 0 0 0 0 0 0 0 0 0 0 0 10
3:00 AM 0 13 1 0 0 0 0 0 0 0 0 0 0 0 0 14
4:00 AM 0 26 6 0 0 0 0 0 0 0 0 0 0 0 0 32
5:00 AM 0 65 19 0 0 0 0 0 1 2 0 0 0 0 0 87
6:00 AM 0 219 67 0 3 3 0 1 2 0 0 0 0 0 0 295
7:00 AM 0 571 100 0 9 4 0 0 0 3 0 0 0 0 0 687
8:00 AM 1 620 133 5 15 0 0 0 2 0 0 0 0 0 0 776
9:00 AM 2 402 98 1 15 2 0 0 2 3 0 0 0 0 0 525
10:00 AM 1 356 88 0 9 1 0 2 1 0 1 0 0 0 0 459
11:00 AM 1 415 105 2 9 3 0 1 1 4 0 0 0 0 0 541
12:00 PM 5 454 113 2 6 1 0 1 5 0 0 0 0 0 0 587
1:00 PM 0 462 93 0 6 3 0 0 0 1 0 0 0 0 0 565
2:00 PM 2 654 107 6 13 1 0 0 2 0 0 0 0 0 0 785
3:00 PM 1 699 126 0 10 1 0 1 0 0 0 0 0 0 0 838
4:00 PM 1 774 127 1 3 0 0 0 0 0 0 0 0 0 0 906
5:00 PM 0 802 125 6 3 0 0 0 0 0 0 0 0 0 0 936
6:00 PM 0 660 60 1 2 0 0 0 0 0 0 0 0 0 0 723
7:00 PM 0 467 62 0 1 0 0 1 0 0 0 0 0 0 0 531
8:00 PM 0 319 34 0 0 0 0 0 0 0 0 0 0 0 0 353
9:00 PM 0 230 14 0 0 0 0 0 0 0 0 0 0 0 0 244
10:00 PM 0 121 6 0 0 0 0 0 0 0 0 0 0 0 0 127
11:00 PM 0 70 8 0 0 0 0 0 0 0 0 0 0 0 0 78

Total 14 8,455 1,496 24 105 19 0 7 16 13 1 0 0 0 0 10,150
Percent 0% 83% 15% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 8 NB
Arbor St. Between Eddel Ave And Rte. 1A



Total Heavy Vehicle Percentage: 1.6% Axle Factor: 0.994

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 14 0 0 1 0 0 0 0 0 0 0 0 0 0 15
1:00 AM 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 8
2:00 AM 0 4 1 0 1 0 0 0 0 0 0 0 0 0 0 6
3:00 AM 0 14 0 0 1 1 0 0 0 0 0 0 0 0 0 16
4:00 AM 0 53 11 0 0 0 0 0 0 0 0 0 0 0 0 64
5:00 AM 0 199 44 0 0 0 0 2 0 0 0 0 0 0 0 245
6:00 AM 0 427 88 4 0 0 0 0 2 1 0 0 0 0 0 522
7:00 AM 2 880 162 8 2 1 0 2 4 0 0 0 0 0 0 1,061
8:00 AM 0 826 136 1 5 3 0 1 0 0 0 0 0 0 0 972
9:00 AM 0 596 109 3 7 1 0 2 4 0 0 0 0 0 0 722
10:00 AM 1 454 94 0 10 2 0 1 0 0 0 0 0 0 0 562
11:00 AM 1 465 106 1 7 2 0 2 3 0 0 0 0 0 0 587
12:00 PM 1 482 105 1 8 2 0 1 3 0 0 0 0 0 0 603
1:00 PM 4 455 99 4 10 0 0 3 3 0 0 0 0 0 0 578
2:00 PM 1 511 101 3 4 2 0 2 2 0 0 0 0 0 0 626
3:00 PM 6 677 144 5 5 1 0 4 2 0 0 0 0 0 0 844
4:00 PM 1 670 127 0 0 1 0 0 0 0 0 0 0 0 0 799
5:00 PM 0 617 71 5 0 0 0 0 0 0 0 0 0 0 0 693
6:00 PM 0 459 52 0 0 0 0 0 0 0 0 0 0 0 0 511
7:00 PM 0 242 43 0 0 0 0 0 0 0 0 0 0 0 0 285
8:00 PM 1 213 21 0 1 0 0 0 0 0 0 0 0 0 0 236
9:00 PM 0 130 18 0 2 0 0 0 0 0 0 0 0 0 0 150
10:00 PM 0 65 5 0 0 0 0 0 0 0 0 0 0 0 0 70
11:00 PM 0 38 2 0 0 0 0 0 0 0 0 0 0 0 0 40

Total 18 8,499 1,539 35 64 16 0 20 23 1 0 0 0 0 0 10,215
Percent 0% 83% 15% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 8 SB
Arbor St. Between Eddel Ave And Rte. 1A



Total Heavy Vehicle Percentage: 1.4% Axle Factor: 0.995

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 49 11 0 0 1 0 0 0 0 0 0 0 0 0 61
1:00 AM 0 16 5 0 0 2 0 0 0 0 0 0 0 0 0 23
2:00 AM 0 12 2 0 0 1 0 0 0 0 0 0 0 0 0 15
3:00 AM 0 24 1 0 1 1 0 1 1 0 0 0 0 0 0 29
4:00 AM 0 42 16 0 4 0 0 0 0 0 0 0 0 0 0 62
5:00 AM 0 136 55 0 4 0 0 1 0 1 0 0 0 0 0 197
6:00 AM 0 465 159 0 22 2 0 3 2 0 0 0 0 0 0 653
7:00 AM 4 1,237 211 1 35 5 0 3 4 0 0 0 0 0 0 1,500
8:00 AM 1 1,317 257 1 14 9 0 4 2 1 0 0 0 0 0 1,606
9:00 AM 0 1,105 258 0 17 5 0 1 4 0 0 0 0 0 0 1,390
10:00 AM 0 1,086 217 0 12 2 1 4 2 0 0 0 0 0 0 1,324
11:00 AM 1 1,183 224 4 16 6 0 5 4 1 0 0 0 0 0 1,444
12:00 PM 4 1,415 250 0 6 9 0 2 1 0 0 0 0 0 0 1,687
1:00 PM 3 1,339 234 2 16 1 0 6 2 0 0 0 0 0 0 1,603
2:00 PM 2 1,494 212 1 17 3 0 0 1 0 0 0 0 0 0 1,730
3:00 PM 5 1,704 253 2 11 1 0 3 0 1 0 0 1 0 0 1,981
4:00 PM 1 1,739 247 1 9 0 0 2 0 0 0 0 1 0 0 2,000
5:00 PM 0 1,668 186 0 2 0 0 3 0 0 0 0 0 0 0 1,859
6:00 PM 0 1,382 152 0 0 1 0 0 0 0 1 0 0 0 0 1,536
7:00 PM 0 944 96 0 0 0 0 1 0 0 0 0 0 0 0 1,041
8:00 PM 0 613 60 0 0 0 0 0 0 0 0 0 0 0 0 673
9:00 PM 0 361 36 0 0 0 0 1 0 0 0 0 0 0 0 398
10:00 PM 0 178 20 0 0 0 0 0 0 0 0 0 0 0 0 198
11:00 PM 0 87 11 0 3 0 0 0 0 0 0 0 0 0 0 101

Total 21 19,596 3,173 12 189 49 1 40 23 4 1 0 2 0 0 23,111
Percent 0% 85% 14% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 9 NB
Rte. 1A Between Arbor St. And Perkins St.



Total Heavy Vehicle Percentage: 1.7% Axle Factor: 0.995

Time  Motorcycle  Car  Light Truck  Bus  2A SU  3A SU  >3A SU  <5A 2U  5A 2U  >5A 2U  <6A >2U  6A >2U  >6A >2U  14  15 Total
12:00 AM 0 24 4 0 0 0 0 1 0 0 0 0 0 0 0 29
1:00 AM 0 16 3 0 0 4 0 1 0 0 0 0 0 0 0 24
2:00 AM 0 7 2 0 0 0 0 0 0 0 0 0 0 0 0 9
3:00 AM 0 17 5 0 3 1 0 0 0 0 0 0 0 0 0 26
4:00 AM 0 81 16 0 3 1 0 1 0 0 0 0 0 0 0 102
5:00 AM 0 313 60 0 2 0 0 1 0 0 0 0 0 0 0 376
6:00 AM 0 592 130 0 17 1 0 1 1 1 0 0 0 0 0 743
7:00 AM 1 1,351 219 2 26 6 1 1 1 0 0 1 0 0 0 1,609
8:00 AM 0 1,519 274 1 24 13 0 3 5 1 0 1 0 0 0 1,841
9:00 AM 2 1,343 220 1 11 8 1 0 2 1 0 0 0 0 0 1,589
10:00 AM 0 1,250 204 0 14 4 0 3 2 0 0 0 0 0 0 1,477
11:00 AM 0 1,170 224 0 22 6 2 3 2 1 0 1 1 0 1 1,433
12:00 PM 2 1,373 245 1 20 4 0 2 3 1 0 0 0 0 0 1,651
1:00 PM 4 1,356 213 0 19 2 0 2 2 1 1 0 0 0 0 1,600
2:00 PM 3 1,451 219 2 27 4 0 5 1 1 0 1 0 0 1 1,715
3:00 PM 4 1,554 290 0 26 5 0 2 0 0 0 0 0 0 0 1,881
4:00 PM 2 1,574 247 0 4 2 0 4 0 0 0 0 0 0 0 1,833
5:00 PM 1 1,380 143 0 3 0 0 3 0 0 0 0 0 0 0 1,530
6:00 PM 0 958 104 0 6 1 0 0 0 0 0 0 0 0 0 1,069
7:00 PM 0 655 72 0 1 0 0 0 1 0 0 0 0 0 0 729
8:00 PM 0 502 35 0 1 0 0 1 1 0 0 0 0 0 0 540
9:00 PM 0 351 23 0 0 0 0 0 0 0 0 0 0 0 0 374
10:00 PM 0 160 13 0 0 0 0 0 0 0 0 0 0 0 0 173
11:00 PM 0 66 2 0 3 0 0 0 0 0 0 0 0 0 0 71

Total 19 19,063 2,967 7 232 62 4 34 21 7 1 4 1 0 2 22,424
Percent 0% 85% 13% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Location 9 SB
Rte. 1A Between Arbor St. And Perkins St.



 

 

 
 
 
 
 
 
 

APPENDIX C: 
CRASH DATA ANALYSIS 
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Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham

Safety and Operations

Analysis at

Selected Intersections

BOSTON

REGION

MPO

Figure C–1

Symbols Types of Crash Severity

Moving Vehicle

Backing Vehicle

Non-Involved Vehicle

Pedestrian

Parked Vehicle

Fixed Object

Bicycle

Animal

Head On

Angle

Rear End

Sideswipe

Out of Control

Injury Accident Fatal Accident

Collision Diagram: Crash Data 2011-2017



Index Nearest Intersection
Crash 
Number

Crash Date Crash Time
Road Surface 
Conditions

Weather 
Conditions

Ambient Light 
Conditions

Cyclist or 
Pedestrian

Manner of Collision Crash Severity Address Vehicle Travelled Direction Vehicle Action

1 Route 1A at Cherry Street 2738566 2011‐01‐08 12:31 PM Snow/Ice Snow Daylight Rear‐end Property damage o 10 Feet S F V1:Northbound / V2:Northbound / V3 V1: Slowing or stopped in traffic / V2:Slowing or stopped in traffic 
2 Route 1A at Cherry Street 2738293 2011‐01‐08 12:43 PM Snow/Ice Snow Daylight Single vehicle crash Property damage oMain St V1:Southbound  V1: Travelling straight ahead
3 Route 1A at Cherry Street 2738294 2011‐01‐14 8:43 AM Wet Clear Daylight Rear‐end Property damage oMain St / CV1:Southbound / V2:Southbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
4 Route 1A at Monument Street 2738698 2011‐03‐07 2:25 PM Dry Cloudy Daylight Single vehicle crash Non‐fatal injury Main St / MV1:Southbound / V2:Northbound  V1: Travelling straight ahead / V2:Turning left
5 Route 1A at Arbor Street/Friend Court 3347954 2011‐04‐08 3:00 PM Dry Clear Daylight Sideswipe, same directionProperty damage oMain Stree V1:Northbound / V2:Northbound  V1: Entering traffic lane / V2:Travelling straight ahead
6 Route 1A at Cherry Street 2740518 2011‐06‐22 3:06 PM Wet Rain Daylight Angle Non‐fatal injury Main St / CV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
7 Route 1A at Cherry Street 2740520 2011‐06‐23 3:56 PM Wet Rain Daylight Sideswipe, opposite direcNon‐fatal injury Main St / CV1:Northbound / V2:Westbound / V3:SV1: Turning left / V2:Turning left / V3:Travelling straight ahead
8 Route 1A at Cherry Street 2740556 2011‐06‐30 4:08 PM Dry Clear Daylight Angle Property damage oMain Stree V1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Entering traffic lane
9 Route 1A at Cherry Street 2751063 2011‐07‐16 2:19 PM Dry Clear Daylight Angle Property damage oMain Stree V1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
10 Route 1A at Cherry Street 2751062 2011‐07‐16 2:22 PM Dry Clear Daylight Rear‐end Non‐fatal injury Main Stree V1:Southbound / V2:Southbound  V1: Travelling straight ahead / V2:Travelling straight ahead
11 Route 1A at Cherry Street 2756826 2011‐08‐06 3:01 PM Dry Clear Daylight Rear‐end Property damage oMain St RteV1:Southbound / V2:Southbound  V1: Travelling straight ahead / V2:Unknown
12 Route 1A at Monument Street 2791345 2011‐10‐17 12:37 PM Dry Clear Daylight Angle Property damage oMain St / MV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Travelling straight ahead
13 Route 1A at Cherry Street 2816990 2011‐11‐25 4:59 PM Dry Clear Dark ‐ lighted roadway Angle Property damage oMain St / CV1:Northbound / V2:Eastbound  V1: Turning left / V2:Turning left
14 Route 1A at Monument Street 2847255 2011‐12‐05 4:29 PM Dry Clear Dark ‐ lighted roadway Angle Property damage oMain St / MV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
15 Route 1A at Cherry Street 2847225 2011‐12‐06 9:40 AM Wet Rain Daylight Rear‐end Property damage oMain St / CV1:Northbound / V2:Northbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
16 Route 1A at Cherry Street 2847256 2011‐12‐10 4:26 PM Dry Clear Dark ‐ lighted roadway Angle Property damage oMain St / CV1:Southbound / V2:Northbound  V1: Travelling straight ahead / V2:Turning left
17 Route 1A at Arbor Street/Friend Court 2847226 2011‐12‐11 7:08 PM Dry Clear Dark ‐ lighted roadway Angle Property damage o Arbor St / MV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Travelling straight ahead
18 Route 1A at Arbor Street/Friend Court 2847258 2011‐12‐23 3:19 PM Dry Clear Daylight Rear‐end Non‐fatal injury Main St V1:Southbound / V2:Southbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
19 Route 1A at Arbor Street/Friend Court 2937924 2012‐02‐18 4:45 PM Dry Clear Daylight Sideswipe, same directionProperty damage oMain St RteV1:Southbound / V2:Southbound  V1: Turning right / V2:Travelling straight ahead
20 Route 1A at Monument Street 3655619 2012‐06‐13 4:45 PM Wet Rain Daylight Angle Non‐fatal injury Main St / MV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
21 Route 1A at Monument Street 3655513 2012‐07‐24 3:09 PM Wet Rain Other Rear‐end Property damage oMonumentV1:Southbound / V2:Southbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
22 Route 1A at Monument Street 3655622 2012‐08‐01 5:38 PM Wet Rain Daylight Angle Property damage oMain St / MV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
23 Route 1A at Cherry Street 3655625 2012‐08‐29 1:33 PM Dry Clear Daylight Angle Property damage oMain St RteV1:Northbound / V2:Westbound  V1: Turning left / V2:Turning left
24 Route 1A at Arbor Street/Friend Court 3626768 2012‐10‐14 2:45 PM Wet Cloudy Daylight Rear‐end Property damage oMain St V1:Southbound / V2:Southbound / V3 V1: Travelling straight ahead / V2:Travelling straight ahead / V3:Tr
25 Route 1A at Arbor Street/Friend Court 3626693 2012‐11‐20 4:08 PM Dry Clear Daylight Rear‐end Property damage oMonumentV1:Southbound / V2:Southbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
26 Route 1A at Arbor Street/Friend Court 3626771 2012‐12‐06 11:12 AM Dry Clear Daylight Rear‐end Non‐fatal injury Main St RteV1:Northbound / V2:Northbound  V1: Travelling straight ahead / V2:Turning right
27 Route 1A at Cherry Street 3626776 2013‐01‐14 7:21 PM Dry Clear Dark ‐ lighted roadway Rear‐end Non‐fatal injury Main St / CV1:Northbound / V2:Northbound  V1: Turning left / V2:Travelling straight ahead
28 Route 1A at Cherry Street 3481902 2013‐03‐15 3:57 PM Dry Clear Daylight Sideswipe, same directionProperty damage oMain St / CV1:Southbound / V2:Southbound  V1: Travelling straight ahead / V2:Travelling straight ahead
29 Route 1A at Cherry Street 3627046 2013‐05‐13 3:33 PM Dry Clear Daylight Angle Property damage oMain Stree V1:Eastbound / V2:Southbound  V1: Turning left / V2:Travelling straight ahead
30 Route 1A at Arbor Street/Friend Court 3626700 2013‐06‐13 3:57 PM Wet Rain Daylight Angle Non‐fatal injury Main St V1:Northbound / V2:Northbound / V3 V1: Travelling straight ahead / V2:Turning left / V3:Parked
31 Route 1A at Monument Street 3655523 2013‐07‐16 9:30 AM Dry Clear Daylight Angle Property damage oMain St / MV1:Southbound / V2:Northbound  V1: Entering traffic lane / V2:Travelling straight ahead
32 Route 1A at Arbor Street/Friend Court 3626777 2013‐09‐23 12:07 PM Dry Clear Daylight Head‐on Non‐fatal injury Main St / F V1:Southbound / V2:Northbound  V1: Turning left / V2:Overtaking/passing
33 Route 1A at Arbor Street/Friend Court 3655720 2013‐10‐06 8:36 AM Wet Rain Daylight Rear‐end Non‐fatal injury Main Stree V1:Northbound / V2:Northbound  V1: Turning left / V2:Travelling straight ahead
34 Route 1A at Monument Street 3655637 2013‐10‐16 9:05 AM Dry Cloudy Daylight Angle Property damage oMonumentV1:Northbound / V2:Southbound  V1: Turning left / V2:Travelling straight ahead
35 Route 1A at Arbor Street/Friend Court 3718704 2014‐01‐15 6:26 PM Wet Clear Dark ‐ lighted roadway Unknown Property damage oMain St / AV1:Westbound / V2:Northbound / V3: V1: Parked / V2:Travelling straight ahead / V3:Travelling straight a
36 Route 1A at Monument Street 3730113 2014‐02‐05 7:58 AM Snow/Ice Snow Daylight Single vehicle crash Property damage oMain Stree V1:Southbound  V1: Travelling straight ahead
37 Route 1A at Arbor Street/Friend Court 3735170 2014‐02‐12 1:05 PM Dry Clear Daylight Rear‐end Property damage oMain St V1:Southbound / V2:Southbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
38 Route 1A at Arbor Street/Friend Court 3783084 2014‐03‐11 2:44 PM Dry Clear Daylight Sideswipe, same directionProperty damage oMain St / AV1:Northbound / V2:Northbound  V1: Turning left / V2:Travelling straight ahead
39 Route 1A at Arbor Street/Friend Court 3787071 2014‐04‐10 7:33 AM Dry Clear Daylight Angle Property damage oMain St / F V1:Southbound / V2:Northbound  V1: Travelling straight ahead / V2:Travelling straight ahead
40 Route 1A at Cherry Street 3797041 2014‐05‐01 5:13 PM Dry Clear Daylight Angle Property damage oMain St / CV1:Northbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
41 Route 1A at Arbor Street/Friend Court 3809141 2014‐05‐20 3:27 PM Dry Cloudy Daylight Angle Property damage oMain Stree V1:Eastbound / V2:Northbound  V1: Travelling straight ahead / V2:Travelling straight ahead
42 Route 1A at Cherry Street 3809142 2014‐05‐22 1:00 PM Dry Clear Daylight Rear‐end Non‐fatal injury Main St RteV1:Southbound / V2:Southbound  V1: Slowing or stopped in traffic / V2:Travelling straight ahead
43 Route 1A at Monument Street 3875838 2014‐07‐06 9:03 AM Dry Clear Daylight cyc Single vehicle crash Non‐fatal injury Parking LotV1:Southbound  V1: Turning left
44 Route 1A at Arbor Street/Friend Court 3925231 2014‐07‐15 4:28 PM Dry Clear Daylight Single vehicle crash Property damage oMain St / AV1:Northbound  V1: Turning left
45 Route 1A at Cherry Street 3925232 2014‐08‐08 11:23 AM Dry Clear Daylight Angle Property damage oMain St / CV1:Northbound / V2:Eastbound  V1: Turning left / V2:Turning left
46 Route 1A at Arbor Street/Friend Court 3925234 2014‐08‐23 3:50 PM Dry Clear Daylight Rear‐end Property damage o 50 Feet W  V1:Westbound / V2:Westbound  V1: Travelling straight ahead / V2:Travelling straight ahead
47 Route 1A at Monument Street 3966096 2014‐09‐30 7:45 AM Wet Rain Daylight Rear‐end Property damage oMain Stree V1:Southbound / V2:Southbound / V3 V1: Travelling straight ahead / V2:Travelling straight ahead / V3:Tr
48 Route 1A at Cherry Street 3957314 2014‐10‐07 3:30 PM Dry Cloudy Daylight Angle Property damage oMain St / CV1:Northbound / V2:Westbound  V1: Turning left / V2:Travelling straight ahead
49 Route 1A at Monument Street 3970733 2014‐10‐27 4:36 PM Dry Clear Daylight Angle Property damage oMain St / MV1:Northbound / V2:Southbound  V1: Turning left / V2:Travelling straight ahead
50 Route 1A at Arbor Street/Friend Court 3982340 2014‐11‐26 2:20 PM Wet Rain Daylight Angle Property damage oMain St RteV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning right
51 Route 1A at Monument Street 4006711 2015‐02‐11 6:06 PM Wet Snow Dark ‐ lighted roadway Rear‐end Property damage o 50 Feet S F V1:Southbound / V2:Southbound  V1: Travelling straight ahead / V2:Travelling straight ahead
52 Route 1A at Monument Street 4028896 2015‐04‐01 7:18 AM Dry Clear Daylight Angle Property damage oMain St / MV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Turning left
53 Route 1A at Cherry Street 4035063 2015‐04‐23 6:01 PM Dry Clear Daylight Angle Property damage oMain St / CV1:Southbound / V2:Eastbound  V1: Travelling straight ahead / V2:Entering traffic lane
54 Route 1A at Monument Street 4042243 2015‐05‐16 12:28 PM Dry Clear Daylight Sideswipe, opposite direcNon‐fatal injury Main Stree V1:Northbound / V2:Southbound  V1: Travelling straight ahead / V2:Travelling straight ahead
55 Route 1A at Monument Street 4095257 2015‐10‐08 6:35 PM Dry Clear Daylight Sideswipe, opposite direcProperty damage oMain St RteV1:Southbound / V2:Northbound  V1: Travelling straight ahead / V2:Turning left
56 Route 1A at Cherry Street ‐ 2015‐02‐11 6:06 PM Wet Clear Dark ‐ lighted roadway Rear‐end Property damage o ‐ V1: Travelling straight ahead
57 Route 1A at Monument Street ‐ 2015‐04‐01 7:18 AM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
58 Route 1A at Monument Street ‐ 2015‐04‐05 1:49 PM Dry Cloudy Daylight Angle Possible ‐ V1: Making U‐turn
59 Route 1A at Monument Street ‐ 2015‐04‐07 12:51 PM Wet Cloudy Daylight Rear‐end Property damage o ‐ V1: Travelling straight ahead
60 Route 1A at Cherry Street ‐ 2015‐04‐23 6:01 PM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
61 Route 1A at Monument Street ‐ 2015‐10‐08 6:35 PM Dry Clear Daylight Sideswipe, opposite direcProperty damage o ‐ V1: Travelling straight ahead
62 Route 1A at Arbor Street/Friend Court ‐ 2016‐01‐20 7:08 AM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
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63 Route 1A at Monument Street ‐ 2016‐02‐05 12:23 PM Snow/Ice Snow Daylight Rear‐end Property damage o ‐ V1: Travelling straight ahead
64 Route 1A at Cherry Street ‐ 2016‐03‐01 5:00 PM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
65 Route 1A at Arbor Street/Friend Court ‐ 2016‐03‐19 10:47 PM Dry Clear Dark ‐ lighted roadway Single vehicle crash Property damage o ‐ V1: Turning right
66 Route 1A at Cherry Street ‐ 2016‐04‐25 7:56 AM Dry Clear Daylight cyc Angle Property damage o ‐ V1: Turning left
67 Route 1A at Arbor Street/Friend Court ‐ 2016‐06‐28 5:37 PM Dry Clear Daylight Rear‐end Property damage o ‐ V1: Slowing or stopped
68 Route 1A at Monument Street ‐ 2016‐07‐19 9:12 AM Dry Clear Daylight Rear‐end Property damage o ‐ V1: Slowing or stopped
69 Route 1A at Cherry Street ‐ 2016‐08‐29 5:52 PM Dry Clear Daylight Angle Property damage o ‐ V1: Turning left
70 Route 1A at Cherry Street ‐ 2016‐08‐31 1:29 PM Dry Clear Daylight Rear‐end Property damage o ‐ V1: Travelling straight ahead
71 Route 1A at Monument Street ‐ 2016‐10‐07 7:00 PM Dry Clear Dark ‐ lighted roadway Angle Non‐fatal injury ‐ V1: Turning left
72 Route 1A at Arbor Street/Friend Court ‐ 2016‐10‐11 10:12 AM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
73 Route 1A at Monument Street ‐ 2016‐11‐05 11:43 AM Dry Clear Daylight Rear‐end Property damage o ‐ V1: Travelling straight ahead
74 Route 1A at Monument Street ‐ 2016‐11‐14 4:11 PM Dry Clear Daylight Angle Non‐fatal injury ‐ V1: Turning left
75 Route 1A at Monument Street ‐ 2016‐12‐30 4:35 PM Dry Clear Dark ‐ lighted roadway Sideswipe, opposite direcProperty damage o ‐ V1: Making U‐turn
76 Route 1A at Monument Street ‐ 2017‐01‐06 12:16 PM Wet Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
77 Route 1A at Cherry Street ‐ 2017‐01‐09 11:19 AM Dry Clear Daylight Angle Property damage o ‐ V1: Turning right
78 Route 1A at Cherry Street ‐ 2017‐01‐10 7:48 AM Sand, mud, dirt, oil, gClear Daylight Single vehicle crash Property damage o ‐ V1: Travelling straight ahead
79 Route 1A at Arbor Street/Friend Court ‐ 2017‐01‐26 12:57 PM Wet Cloudy Daylight Rear‐end Property damage o ‐ V1: Slowing or stopped
80 Route 1A at Monument Street ‐ 2017‐04‐21 1:45 PM Wet Rain Daylight Sideswipe, opposite direcProperty damage o ‐ V1: Travelling straight ahead
81 Route 1A at Arbor Street/Friend Court ‐ 2017‐04‐21 3:25 PM Wet Rain Daylight Rear‐end Property damage o ‐ V1: Slowing or stopped
82 Route 1A at Cherry Street ‐ 2017‐05‐04 10:38 AM Dry Clear Daylight Single vehicle crash Unknown ‐ V1: Travelling straight ahead
83 Route 1A at Arbor Street/Friend Court ‐ 2017‐06‐03 9:20 AM Dry Clear Daylight Sideswipe, same directionProperty damage o ‐ V1: Travelling straight ahead
84 Route 1A at Cherry Street ‐ 2017‐06‐28 9:10 AM Dry Clear Daylight Sideswipe, opposite direcProperty damage o ‐ V1: Entering traffic lane
85 Route 1A at Monument Street ‐ 2017‐07‐19 9:02 AM Dry Clear Daylight Rear‐end Property damage o ‐ V1: Turning right
86 Route 1A at Cherry Street ‐ 2017‐08‐11 12:22 PM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
87 Route 1A at Cherry Street ‐ 2017‐08‐19 7:48 AM Wet Cloudy Daylight Single vehicle crash Unknown ‐ V1: Travelling straight ahead
88 Route 1A at Cherry Street ‐ 2017‐09‐02 2:30 PM Dry Clear Daylight Single vehicle crash Property damage o ‐ V1: Turning right
89 Route 1A at Arbor Street/Friend Court ‐ 2017‐11‐09 8:00 AM Dry Clear Daylight Angle Property damage o ‐ V1: Travelling straight ahead
90 Route 1A at Arbor Street/Friend Court ‐ 2017‐11‐21 11:45 AM Dry Clear Daylight Sideswipe, same directionNon‐fatal injury ‐ V1: Turning left
91 Route 1A at Monument Street ‐ 2017‐12‐05 9:45 AM Dry Cloudy Daylight Rear‐end Property damage o ‐ V1: Turning left
92 Route 1A at Cherry Street ‐ 2017‐12‐15 9:45 AM Dry Clear Daylight Angle Property damage o ‐ V1: Entering traffic lane



Statistics Period 2011 2012 2013 2014 2015 2016 2017 Total Annual Avg.
Total number of crashes 3 4 3 8 0 4 5 27 3.9
Severity Property damage only 0 0 0 0 0 0 0 0 0.0

Non-fatal injury 1 1 3 0 0 0 1 6 0.9
Fatality 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 0 0 0 0 0 0.0

Collision type Single vehicle 0 0 0 1 0 1 0 2 0.3
Rear-end 1 3 1 2 0 1 2 10 1.4
Angle 1 0 1 3 0 2 1 8 1.1
Sideswipe, same direction 1 1 0 1 0 0 2 5 0.7
Sideswipe, opposite direction 0 0 0 0 0 0 0 0 0.0
Head-on 0 0 1 0 0 0 0 1 0.1
Rear-to-rear 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 1 0 0 0 1 0.1

Involved pedestrian(s) 0 0 0 0 0 0 0 0 0.0
Involved cyclist(s) 0 0 0 0 0 0 0 0 0.0
Occurred during weekday peak periods * 0 1 1 3 0 3 1 9 1.3
Wet or icy pavement conditions 0 1 2 2 0 0 2 7 1.0
Dark conditions (lit or unlit) 1 0 0 1 0 1 0 3 0.4
* Peak periods are defined as 7:00–10:00 AM and 3:30–6:30 PM.

Table C–1
Crash Statistics: Route 1A at Arbor Street/Friend Court

Wenham Police Department Crash Data 2011-2017



Statistics Period 2011 2012 2013 2014 2015 2016 2017 Total Annual Avg.
Total number of crashes 3 3 2 4 8 6 4 30 4.3
Severity Property damage only 0 0 0 0 0 0 0 0 0.0

Non-fatal injury 1 1 0 1 1 2 0 6 0.9
Fatality 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 0 0 0 0 0 0.0

Collision type Single vehicle 1 0 0 2 0 0 0 3 0.4
Rear-end 0 1 0 1 2 3 2 9 1.3
Angle 2 2 2 1 3 2 1 13 1.9
Sideswipe, same direction 0 0 0 0 0 0 0 0 0.0
Sideswipe, opposite direction 0 0 0 0 3 1 1 5 0.7
Head-on 0 0 0 0 0 0 0 0 0.0
Rear-to-rear 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 0 0 0 0 0 0.0

Involved pedestrian(s) 0 0 0 0 0 0 0 0 0.0
Involved cyclist(s) 0 0 0 1 0 0 0 1 0.1
Occurred during weekday peak periods * 1 2 2 3 3 3 2 16 2.3
Wet or icy pavement conditions 0 3 0 2 2 1 2 10 1.4
Dark conditions (lit or unlit) 1 0 0 0 1 2 0 4 0.6
* Peak periods are defined as 7:00–10:00 AM and 3:30–6:30 PM.

Table C–2
Crash Statistics: Route 1A at Monument Street

Wenham Police Department Crash Data 2011-2017



Statistics Period 2011 2012 2013 2014 2015 2016 2017 Total Annual Avg.
Total number of crashes 12 1 3 4 3 4 8 35 5.0
Severity Property damage only 0 0 0 0 0 0 0 0 0.0

Non-fatal injury 3 0 1 1 0 0 0 5 0.7
Fatality 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 0 0 0 2 2 0.3

Collision type Single vehicle 1 0 0 0 0 0 4 5 0.7
Rear-end 5 0 1 1 1 1 0 9 1.3
Angle 5 1 1 3 2 3 3 18 2.6
Sideswipe, same direction 0 0 1 0 0 0 0 1 0.1
Sideswipe, opposite direction 1 0 0 0 0 0 1 2 0.3
Head-on 0 0 0 0 0 0 0 0 0.0
Rear-to-rear 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 0 0 0 0 0 0.0

Involved pedestrian(s) 0 0 0 0 0 0 0 0 0.0
Involved cyclist(s) 0 0 0 0 0 1 0 1 0.1
Occurred during weekday peak periods * 5 0 2 2 3 3 3 18 2.6
Wet or icy pavement conditions 6 0 0 0 1 0 2 9 1.3
Dark conditions (lit or unlit) 2 0 1 0 1 0 0 4 0.6
* Peak periods are defined as 7:00–10:00 AM and 3:30–6:30 PM.

Table C–3
Crash Statistics: Route 1A at Cherry Street

Wenham Police Department Crash Data 2011-2017



Statistics Period 2011 2012 2013 2014 2015 2016 2017 Total Annual Avg.
Total number of crashes 18 8 8 16 11 14 17 92 13.1
Severity Property damage only 0 0 0 0 0 0 0 0 0.0

Non-fatal injury 5 2 4 2 1 2 1 17 2.4
Fatality 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 0 0 0 2 2 0.3

Collision type Single vehicle 2 0 0 3 0 1 4 10 1.4
Rear-end 6 4 2 4 3 5 4 28 4.0
Angle 8 3 4 7 5 7 5 39 5.6
Sideswipe, same direction 1 1 1 1 0 0 2 6 0.9
Sideswipe, opposite direction 1 0 0 0 3 1 2 7 1.0
Head-on 0 0 1 0 0 0 0 1 0.1
Rear-to-rear 0 0 0 0 0 0 0 0 0.0
Not reported/unknown 0 0 0 1 0 0 0 1 0.1

Involved pedestrian(s) 0 0 0 0 0 0 0 0 0.0
Involved cyclist(s) 0 0 0 1 0 1 0 2 0.3
Occurred during weekday peak periods * 6 3 5 8 6 9 6 43 6.1
Wet or icy pavement conditions 6 4 2 4 3 1 6 26 3.7
Dark conditions (lit or unlit) 4 0 1 1 2 3 0 11 1.6
* Peak periods are defined as 7:00–10:00 AM and 3:30–6:30 PM.

Table C–4
Crash Statistics: Corridor Totals

Wenham Police Department Crash Data 2011-2017



 CITY/TOWN : Wenham COUNT DATE : 11/29/2017

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 1A (Main Street)

 MINOR STREET(S) : Arbor Street

Friend Court

North

PEAK HOUR VOLUMES

1 2 3 4 5

NB SB EB WB

904 618 324 328 2,174
 

0.090 24,156

27 # OF 
YEARS : 7

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
3.86

0.44 RATE  = ( A * 1,000,000 )             
(  V  * 365 )

Comments :  2016 District 4 average for unsignalized intersections = 0.57
Project Title & Date: Safety and Operations Analysis at Selected Intersections in Wenham 

APPROACH :
Total Peak 

Hourly 
Approach 
VolumeDIRECTION :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

PEAK HOURLY 
VOLUMES (AM/PM) :

" K "  FACTOR : INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :



 CITY/TOWN : Wenham COUNT DATE : 11/29/2017

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 1A (Main Street)

 MINOR STREET(S) : Monument Street

North

PEAK HOUR VOLUMES

1 2 3 4 5

NB SB EB

743 904 168 1,815
 

0.090 20,161

30 # OF 
YEARS : 7

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
4.29

0.58 RATE  = ( A * 1,000,000 )             
(  V  * 365 )

Comments :  2016 District 4 average for unsignalized intersections = 0.57
Project Title & Date: Safety and Operations Analysis at Selected Intersections in Wenham 

APPROACH :
Total Peak 

Hourly 
Approach 
VolumeDIRECTION :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

PEAK HOURLY 
VOLUMES (AM/PM) :

" K "  FACTOR : INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :



 CITY/TOWN : Wenham COUNT DATE : 11/29/2017

 DISTRICT : 4 UNSIGNALIZED : X SIGNALIZED :

~  INTERSECTION  DATA  ~

 MAJOR STREET : Route 1A (Main Street)

 MINOR STREET(S) : Cherry Street

Old Country Road

North

PEAK HOUR VOLUMES

1 2 3 4 5

NB SB EB

744 710 257 1,711
 

0.090 19,006

35 # OF 
YEARS : 7

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
5.00

0.72 RATE  = ( A * 1,000,000 )             
(  V  * 365 )

Comments :  2016 District 4 average for unsignalized intersections = 0.57
Project Title & Date: Safety and Operations Analysis at Selected Intersections in Wenham 

APPROACH :
Total Peak 

Hourly 
Approach 
VolumeDIRECTION :

INTERSECTION  CRASH  RATE  WORKSHEET

INTERSECTION
DIAGRAM

(Label Approaches)

PEAK HOURLY 
VOLUMES (AM/PM) :

" K "  FACTOR : INTERSECTION ADT ( V ) = TOTAL DAILY 
APPROACH VOLUME :

TOTAL # OF CRASHES :

CRASH RATE CALCULATION :



 CITY/TOWN : Wenham COUNT DATE : 11/29/2017

 DISTRICT : 4

ROADWAY NAME: Route 1A (Main Street)

START POINT: North of Arbor Street

END POINT: South of Cherry Street

FUNCTIONAL CLASSIFICATION OF ROADWAY: Principal Arterial - Other

ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS)

North

SEGMENT LENGTH IN MILES ( L ): 0.22

AVERAGE DAILY TRAFFIC VOLUME ( V ): 17,500

92 # OF 
YEARS : 7

AVERAGE # OF 
CRASHES PER YEAR ( 

A ) :
13.14

9.45 RATE  =

Comments :  2016 State Average for Urban Principal Arterial - Other = 3.49
Project Title & Date: Safety and Operations Analysis at Selected Intersections in Wenham 

CRASH RATE 
CALCULATION :

( A * 1,000,000 )                                       
( L *  V  * 365 )

SEGMENT  CRASH  RATE  WORKSHEET

~  SEGMENT DATA  ~

AVERAGE DAILY TRAFFIC

TOTAL # OF CRASHES:



 

 

 
 
 
 
 
 
 

APPENDIX D: 
INTERSECTION LEVELS OF SERVICE 

  



Lanes, Volumes, Timings
1: Main St (1A) & Arbor St/Friend Ct 07/23/2018

Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham Synchro 9 Report
Existing - AM Peak Hour Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 1 346 3 3 6 287 555 6 5 578 27
Future Volume (vph) 16 1 346 3 3 6 287 555 6 5 578 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 50 0 0 30 0 15 0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (ft) 0 0 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.932 0.999 0.992
Flt Protected 0.959 0.992 0.983 0.999
Satd. Flow (prot) 0 1639 1583 0 1757 0 0 1801 0 0 1820 0
Flt Permitted 0.959 0.992 0.983 0.999
Satd. Flow (perm) 0 1639 1583 0 1757 0 0 1801 0 0 1820 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2388 2408 313 2230
Travel Time (s) 54.3 54.7 7.1 50.7
Confl. Peds. (#/hr) 1 1 1 1
Peak Hour Factor 0.67 0.25 0.84 0.75 0.38 0.50 0.84 0.90 0.75 0.31 0.91 0.68
Heavy Vehicles (%) 13% 0% 2% 0% 0% 0% 3% 4% 0% 20% 3% 4%
Adj. Flow (vph) 24 4 412 4 8 12 342 617 8 16 635 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 28 412 0 24 0 0 967 0 0 691 0
Enter Blocked Intersection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) -10 0 -4 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
1: Main St (1A) & Arbor St/Friend Ct 07/23/2018

Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham Synchro 9 Report
Existing - AM Peak Hour Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 16 1 346 3 3 6 287 555 6 5 578 27
Future Volume (Veh/h) 16 1 346 3 3 6 287 555 6 5 578 27
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.67 0.25 0.84 0.75 0.38 0.50 0.84 0.90 0.75 0.31 0.91 0.68
Hourly flow rate (vph) 24 4 412 4 8 12 342 617 8 16 635 40
Pedestrians 1 1
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 3.5 3.5
Percent Blockage 0 0
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2009 1998 656 2201 2014 622 676 626
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2009 1998 656 2201 2014 622 676 626
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.1 4.3
tC, 2 stage (s)
tF (s) 3.6 4.0 3.3 3.5 4.0 3.3 2.2 2.4
p0 queue free % 0 89 11 0 78 98 62 98
cM capacity (veh/h) 23 37 465 2 36 490 910 874

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 440 24 967 691
Volume Left 24 4 342 16
Volume Right 412 12 8 40
cSH 309 12 910 874
Volume to Capacity 1.43 1.92 0.38 0.02
Queue Length 95th (ft) 586 95 44 1
Control Delay (s) 241.3 1042.1 8.4 0.5
Lane LOS F F A A
Approach Delay (s) 241.3 1042.1 8.4 0.5
Approach LOS F F

Intersection Summary
Average Delay 65.8
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15



HCM 2010 TWSC
1: Main St (1A) & Arbor St/Friend Ct 07/23/2018

Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham Synchro 9 Report
Existing - AM Peak Hour Page 3

Intersection
Int Delay, s/veh 37

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 1 346 3 3 6 287 555 6 5 578 27
Future Vol, veh/h 16 1 346 3 3 6 287 555 6 5 578 27
Conflicting Peds, #/hr 0 0 0 0 0 0 1 0 1 1 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 50 - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 67 25 84 75 38 50 84 90 75 31 91 68
Heavy Vehicles, % 13 0 2 0 0 0 3 4 0 20 3 4
Mvmt Flow 24 4 412 4 8 12 342 617 8 16 635 40
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 2002 1997 656 1994 2013 622 676 0 0 626 0 0
          Stage 1 688 688 - 1305 1305 - - - - - - -
          Stage 2 1314 1309 - 689 708 - - - - - - -
Critical Hdwy 7.23 6.5 6.22 7.1 6.5 6.2 4.13 - - 4.3 - -
Critical Hdwy Stg 1 6.23 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.23 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.617 4 3.318 3.5 4 3.3 2.227 - - 2.38 - -
Pot Cap-1 Maneuver 41 61 465 46 59 490 911 - - 875 - -
          Stage 1 419 450 - 199 232 - - - - - - -
          Stage 2 184 231 - 439 441 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 16 25 465 ~ 2 24 490 911 - - 875 - -
Mov Cap-2 Maneuver ~ 16 25 - ~ 2 24 - - - - - - -
          Stage 1 177 437 - 84 98 - - - - - - -
          Stage 2 70 98 - 48 428 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 94.8 $ 1373.9 4 0.2
HCM LOS F F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1 SBL SBT SBR
Capacity (veh/h) 911 - - 17 465 10 875 - -
HCM Lane V/C Ratio 0.375 - - 1.64 0.886 2.389 0.018 - -
HCM Control Delay (s) 11.3 0 -$ 781.5 48.3$ 1373.9 9.2 0 -
HCM Lane LOS B A - F E F A A -
HCM 95th %tile Q(veh) 1.8 - - 4 9.5 4 0.1 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes, Volumes, Timings
2: Main St (1A) & Monument St/Wenham Town Hall 07/23/2018

Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham Synchro 9 Report
Existing - AM Peak Hour Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 174 0 3 0 0 0 5 667 0 1 752 185
Future Volume (vph) 174 0 3 0 0 0 5 667 0 1 752 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 15 0 0 15 0 0 0
Storage Lanes 0 1 0 0 0 0 0 0
Taper Length (ft) 0 0 25 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.971
Flt Protected 0.950 0.999
Satd. Flow (prot) 0 1703 1615 0 0 0 0 1840 0 0 1805 0
Flt Permitted 0.950 0.999
Satd. Flow (perm) 0 1703 1615 0 0 0 0 1840 0 0 1805 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2613 509 460 313
Travel Time (s) 59.4 11.6 10.5 7.1
Confl. Peds. (#/hr) 5 5
Peak Hour Factor 0.81 0.92 0.38 0.25 0.25 0.25 0.63 0.87 0.92 0.25 0.95 0.86
Heavy Vehicles (%) 6% 2% 0% 0% 0% 0% 20% 3% 0% 0% 2% 3%
Adj. Flow (vph) 215 0 8 0 0 0 8 767 0 4 792 215
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 215 8 0 0 0 0 775 0 0 1011 0
Enter Blocked Intersection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 30 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 25 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
2: Main St (1A) & Monument St/Wenham Town Hall 07/23/2018

Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham Synchro 9 Report
Existing - AM Peak Hour Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 174 0 3 0 0 0 5 667 0 1 752 185
Future Volume (Veh/h) 174 0 3 0 0 0 5 667 0 1 752 185
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.81 0.92 0.38 0.25 0.25 0.25 0.63 0.87 0.92 0.25 0.95 0.86
Hourly flow rate (vph) 215 0 8 0 0 0 8 767 0 4 792 215
Pedestrians 5
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 0
Right turn flare (veh) 1
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1696 1696 904 1694 1803 767 1012 767
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1696 1696 904 1694 1803 767 1012 767
tC, single (s) *6.0 6.5 *6.5 7.1 6.5 6.2 4.3 4.1
tC, 2 stage (s)
tF (s) 3.6 4.0 3.3 3.5 4.0 3.3 2.4 2.2
p0 queue free % 0 100 97 100 100 100 99 100
cM capacity (veh/h) 121 91 312 71 79 405 616 856

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 223 775 1011
Volume Left 215 8 4
Volume Right 8 0 215
cSH 124 616 856
Volume to Capacity 1.80 0.01 0.00
Queue Length 95th (ft) 431 1 0
Control Delay (s) 451.4 0.4 0.1
Lane LOS F A A
Approach Delay (s) 451.4 0.4 0.1
Approach LOS F

Intersection Summary
Average Delay 50.3
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15

*    User Entered Value



HCM 2010 TWSC
2: Main St (1A) & Monument St/Wenham Town Hall 07/23/2018

Route 1A at Cherry Street, Monument Street, and Arbor Street in Wenham Synchro 9 Report
Existing - AM Peak Hour Page 6

Intersection
Int Delay, s/veh 70.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 174 0 3 0 0 0 5 667 0 1 752 185
Future Vol, veh/h 174 0 3 0 0 0 5 667 0 1 752 185
Conflicting Peds, #/hr 0 0 0 0 0 0 5 0 0 0 0 5
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 15 - - - - - - - - -
Veh in Median Storage, # - 0 - - - - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 92 38 25 25 25 63 87 92 25 95 86
Heavy Vehicles, % 6 2 0 0 0 0 20 3 0 0 2 3
Mvmt Flow 215 0 8 0 0 0 8 767 0 4 792 215
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1695 1695 904 1012 0 0 767 0 0
          Stage 1 912 912 - - - - - - -
          Stage 2 783 783 - - - - - - -
Critical Hdwy 6.46 6.52 6.2 4.3 - - 4.1 - -
Critical Hdwy Stg 1 5.46 5.52 - - - - - - -
Critical Hdwy Stg 2 5.46 5.52 - - - - - - -
Follow-up Hdwy 3.554 4.018 3.3 2.38 - - 2.2 - -
Pot Cap-1 Maneuver ~ 100 93 338 619 - - 856 - -
          Stage 1 385 353 - - - - - - -
          Stage 2 444 404 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 96 0 336 619 - - 856 - -
Mov Cap-2 Maneuver ~ 96 0 - - - - - - -
          Stage 1 379 0 - - - - - - -
          Stage 2 432 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s$ 637.7 0.1 0
HCM LOS F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2 SBL SBT SBR
Capacity (veh/h) 619 - - 96 336 856 - -
HCM Lane V/C Ratio 0.013 - - 2.238 0.023 0.005 - -
HCM Control Delay (s) 10.9 0 -$ 660.5 16 9.2 0 -
HCM Lane LOS B A - F C A A -
HCM 95th %tile Q(veh) 0 - - 19.1 0.1 0 - -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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