4 Affected Environment, Environmental
Consequences, and Mitigation

4.2 Transportation, Traffic, and Safety

4.2.1 Introduction

4.2.2 Study Areas
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4.2.3 Methodology

4.2.3.1 Traffic Operations Methodology

e The collection of traffic counts between 2020 and 2022 was restricted because travel patterns

using 2014 count data, 2019 count data at select locations, and INRIX Origin-Destination data.
Spring and summer 2024 traffic counts were also collected to confirm volume patterns have not

changed significantly from the previous data.

develop the traffic volume projections for the 2050 No Build Alternative and 2050 Build Alternative.

e MassDOT analyzed traffic operations using the following software applications in accordance with

applicable Highway Capacity Manual standards,! and Federal Highway Administration (FHWA)
standards:?

— Synchro: Software used to analyze unsignalized and signalized intersections along the local and

e MassDOT chose the Fall Weekday PM period as the design period in which to evaluate traffic
operations. Through a review of the permanent count stations on the bridges, it was determined
that the Fall Weekday PM period represents the 85th percentile traffic volumes. This means that

1 National Academies of Sciences, Engineering, and Medicine. 2016. Highway Capacity Manual 6th Edition: A Guide for
Multimodal Mobility Analysis. https://doi.org/10.17226/24798

2 Federal Highway Administration. 2019. Traffic Analysis Toolbox Volume llI: Guidelines for Applying Traffic
Microsimulation Modeling Software. https://ops.fhwa.dot.gov/publications/fhwahop18036/index.htm

Cape Cod Bridges Program FEIS — Chapter 4, Section 4.2 Transportation, Traffic, and Safety

4.2-3


https://nap.nationalacademies.org/catalog/24798/highway-capacity-manual-6th-edition-a-guide-for-multimodal-mobility
https://nap.nationalacademies.org/catalog/24798/highway-capacity-manual-6th-edition-a-guide-for-multimodal-mobility
https://ops.fhwa.dot.gov/publications/fhwahop18036/index.htm
https://ops.fhwa.dot.gov/publications/fhwahop18036/index.htm
https://doi.org/10.17226/24798
https://ops.fhwa.dot.gov/publications/fhwahop18036/index.htm

85% of the year, traffic volumes within the Study Area are equal to or lower than the Fall Weekday
PM period. It is standard practice to use this method to determine the design period.

4.2.3.2 Traffic Safety Methodology

e MassDOT compiled and summarized existing crash data based on crash reports provided by
MassDOT for the period between January 1, 2017, and December 31, 2019.

e Crash rates for roadway segments are determined based on the number of crashes per million
vehicle miles traveled, and crash rates for intersections are determined based on the number of
crashes per million entering vehicles. MassDOT’s website publishes average crash rates within the
state for intersections by control type and roadway functional classification.?

e MassDOT used crash modification factors (CMF)* to assess the safety on the bridges based on
proposed improvements and referenced CMFs for select improvements from the Crash
Modification Factor Clearinghouse website that is maintained by FHWA.> The CMFs were used to
determine relative impact, positive or negative, with respect to safety and were not applied to
predicted, expected or observed crash data.

4.2.4 Affected Environment

Sagamore Bridge and Bourne Bridge provide the only roadway access points to and from Cape Cod.
Both bridges provide two 10-foot-wide travel lanes per direction with speed limits of 40 miles per hour.
Traffic volumes and congestion levels in the vicinity of Cape Cod Canal are typically the highest during
the summer when more visitors travel to Cape Cod and the islands of Martha’s Vineyard and
Nantucket. Table 4.2-1 lists the Average Annual Daily Traffic (AADT) for the bridges in 2019.

Table 4.2-1. Average Annual Daily Traffic on Sagamore and Bourne Bridges, 2019

Northbound 33,120 21,520
Southbound 28,870 24,980
Total 61,990 46,500

3 Massachusetts Department of Transportation. 2023. Crash Rates by Roadway Functional Classification.
https://www.mass.gov/info-details/intersection-and-roadway-crash-rate-data-for-analysis#intersection-crash-rates-

4 A crash modification factor is a multiplicative factor used to compute the expected number of crashes after implementing
a given countermeasure at a specific site.

5 https://cmfclearinghouse.fhwa.dot.gov/

Cape Cod Bridges Program FEIS — Chapter 4, Section 4.2 Transportation, Traffic, and Safety 4.2-4


https://cmfclearinghouse.fhwa.dot.gov/
https://cmfclearinghouse.fhwa.dot.gov/
https://www.mass.gov/info-details/intersection-and-roadway-crash-rate-data-for-analysis#intersection-crash-rates-
https://www.mass.gov/info-details/intersection-and-roadway-crash-rate-data-for-analysis#intersection-crash-rates-
https://cmfclearinghouse.fhwa.dot.gov/

4.2.4.1 Vehicular Traffic Operations

Sagamore Bridge is accessed from points north via State Route 3/Pilgrims Highway and from points on
Cape Cod via U.S. Route 6. In the southbound direction, State Route 3 carries two travel lanes toward
Sagamore Bridge and narrows to a single lane as State Route 3 approaches the bridge. The single lane
from State Route 3 is joined by an add-lane from the entrance ramp from Scenic Highway (U.S. Route 6)
to form the two lanes that are carried over the bridge. Congestion stemming from the steep grade and
the narrow lanes on the bridge and the lane reduction on State Route 3 cause queues to extend
approximately 2 miles from the bridge during the Fall Weekday PM peak hour (identified as 4 p.m. to
5 p.m.). In the northbound/westbound direction, U.S. Route 6 carries two travel lanes toward
Sagamore Bridge. A heavy merge from the entrance ramp from Cranberry Highway immediately
upstream of the bridge causes traffic on U.S. Route 6 to slow, creating congestion approaching
Sagamore Bridge.

Bourne Bridge is accessed from points north and west via State Route 25, which carries three travel
lanes per direction, but narrows to two travel lanes approaching the bridge. Heavy traffic volumes
exiting to Belmont Circle and merging from the entrance ramp from Belmont Circle combined with
steep inclines on the bridge itself cause congestion on the bridge approach in most peak hours. State
Route 25 eastbound transitions to State Route 28 just north of Bourne Bridge, which spans Cape Cod
Canal and connects to the Bourne Rotary at the bridge’s southern end. The rotary is a frequent source
of congestion during peak travel hours. Difficulty merging into the rotary causes queueing on State
Route 25 to extend for several miles during some peak hours. Limited capacity and heavy traffic
volumes on the Bourne Rotary also cause queueing to extend onto its other approaches from
northbound State Route 28, westbound Sandwich Road, and eastbound Trowbridge Road. Queueing
on northbound State Route 28 often extends approximately 2 miles during the Fall Weekday PM peak
hour (identified as 4 p.m. to 5 p.m.).

Because the bridges are only approximately 3.5 miles apart, drivers traveling regionally via State Route
3 and U.S. Route 6 or State Routes 25 and 28 often use the bridges interchangeably based on
congestion levels. Drivers use Scenic Highway and Sandwich Road to reach the other bridge if
navigational apps and dynamic message signage along the highways indicate lesser congestion on one
of the two bridges during peak hours. Scenic Highway generally carries two lanes of east-west traffic
per direction and connects Bourne Bridge with Sagamore Bridge on the north side of the canal.
Sandwich Road generally carries one lane of east-west traffic per direction connecting the bridges on
the south side of the canal.

Appendix 4.2, Traffic Engineering Technical Report, includes 2019 Existing Conditions traffic analysis

MassDOT prepared a VISSIM microsimulation model for the Fall Weekday PM peak hour to understand
traffic operations on a network-wide basis. Table 4.2-2 provides a summary of the 2019 Existing
Conditions VISSIM model results for the Fall Weekday PM peak hour. Processed volumes are the
number of vehicles that enter the model network that can complete their route within the hour-long
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simulation run. The network travel times are the summation of the travel times for all vehicles within
the network.

Table 4.2-2. 20109 Existing Conditions VISSIM Model Network Results

Processed Volumes 10,705

Network Travel Times (vehicle hours traveled) 2,397

Appendix 4.2, Traffic Engineering Technical Report, includes a detailed summary of the 2019 Existing
Conditions VISSIM analysis.

4.2.4.2 Traffic Safety

As noted in Chapter 2, Program Purpose and Need, the Sagamore and Bourne Bridges experienced
significantly higher crash rates than the MassDOT average crash rate for similar facilities (Principal
Arterial-Other Freeway and Expressway) during the most recently studied period between

January 1, 2017, and December 31, 2019. Table 4.2-3 summarizes the number of crashes reported on
each bridge, as well as the interchanges and local roadways in each Study Area quadrant.

Approximately 40% of the crashes on Sagamore Bridge and Bourne Bridge were reported as rear-end
type collisions, which can be attributed to congestion. Approximately 60% of the crashes were
reported to be either sideswipe, head-on, or single-vehicle crashes. These types of crashes can be
attributed to the narrow 10-foot lanes, lack of shoulders, and lack of median separation between the
within the top 5% of crash locations within the Cape Cod Commission’s planning region. However,
historical crash data was reviewed and analyzed to better understand the issues and safety needs
within the Study Area.

Table 4.2-3. Crash Summary, 2017-2019

Sagamore Bridge 13 24 19 56
Sagamore North quadrant 49 37 35 121
Sagamore South quadrant 33 37 32 102
Bourne Bridge 15 21 9 45
Bourne North quadrant 64 88 86 238
Bourne South quadrant 177 199 253 629
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7 https://gis.massdot.state.ma.us/arcgis/rest/services/Roads/RoadSafetyAudits/MapServer/0/318/attachments/298
8 https://gis.massdot.state.ma.us/arcgis/rest/services/Roads/RoadSafetyAudits/MapServer/0/59772/attachments/60924
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4.2.4.3 Transit Services and Facilities
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Figure 4.2-3. Bourne Run (Cape Cod Regional Transit Authority)
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Figure 4.2-4. Sandwich Line (Cape Cod Regional Transit Authority)
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Figure 4.2-5. Cape Cod Rail Network
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Exhibit 4.2-1. Bourne Station, September 2022

Source: Massachusetts Department of Transportation, 2024
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4.2.5 Future Conditions

Table 4.2-4. 2050 No Build Alternative Compared to 2050 Build Alternative Average Annual
Daily Traffic on Sagamore and Bourne Bridges

Northbound 36,810 27,790

2050 No Build Alternative Southbound 36,850 27,750
Total 73,660 55,540

Northbound 34,630 29,970

2050 Build Alternative Southbound 44,070 20,530
Total 78,700 50,500
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types.
Table 4.2-5. Intersection LOS Criteria

LOS Unsignalized and Roundabout  Signalized
A 510 510

B >10.and <15 >10.and <20
C >15and 25 >20.and <35
D >25and <35 >35.and 55
E >35.and <50 >55.and <80
F >50 >80
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Table 4.2-6. Projected Traffic Focus Area Intersection LOS (2050 Fall Weekday PM Peak

Cape Cod Bridges Program FEIS — Chapter 4, Section 4.2 Transportation, Traffic, and Safety 4.2-16



Sandwich Road at Uncontrolled A A A

""""""""""""""""" Roundabout N/A

Bourne Signalized (under

North . Existing Conditions
Scenic Highway (U.S. & No Build
Route 6) at Nightingale | Apernative) B D A
Road/Andy Oliva Drive

20U | Road (Newin2050 | Roundebout | VA A :
South . i
Build Alternative)
Route 28 NB Ramps at
Trowbridge Road (New | Dogbone
in 2050 Build Roundabout N/A N/A ¢
Alternative)

Cape Cod Bridges Program FEIS — Chapter 4, Section 4.2 Transportation, Traffic, and Safety 4.2-17



Sandwich Road Roundabout N/A

N/A = not applicable
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Nathan Ellis Highway (Route 151) at State
Route 28 NB Ramps Falmouth | B 8
Nathan Ellis Highway (Route 151) at State
Route 28 SB Ramps Falmouth £ :

4.2.6 Traffic Safety Analysis

The higher-than-average crash rates observed for the Sagamore and Bourne Bridges for current
conditions are influenced by vehicle congestion and the geometric deficiencies of the cross sections of
the bridges. These conditions are anticipated to worsen for the No Build Alternative due to an increase
in traffic volumes over time without improvements to address vehicle congestion and geometric
deficiencies of the existing bridges and their approaches.

Based on a preliminary evaluation of the safety performance metrics and CMFs associated with the
proposed improvements, predicted crashes experienced along Sagamore and Bourne Bridges could be
reduced by as much as 48%.° MassDOT does not have a statewide average for crashes by severity. The
physical separation of the directions of travel in the twin bridge configuration for the Build Alternative
would reduce the number of fatality and injury crashes by up to 12%,° and the number of cross-
median crashes (sideswipe in opposite direction and head-on) by up to 97%.*

Combination of the following crash modification factors (CMF):

(CMF ID: 8336 - Install an Additional Lane) Operational and Safety Trade-offs: Reducing Freeway Lane and Shoulder
Width to Permit an Additional Lane. 2016.

(CMF ID: 8711 — Widen Shoulder, Lane Width) Evaluation of Safety Effectiveness of Multiple Cross Sectional Features on
Urban Arterials. 2016.

AASHTO. 2010. The Highway Safety Manual, American Association of State Highway Transportation Professionals,
Washington, D.C., http://www.highwaysafetymanual.org

11 (CMF ID: 7040) NCHRP Report 794: Median Cross-Section Design for Rural Divided Highways. 2011.

10
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e Providing overhead guide signage to improve motorist visibility.

12 Cape Cod Commission. (2025). Cape Cod Transportation Improvement Program: Federal Fiscal Year 2026-2030
(Endorsed May 19, 2025; Amended November 17, 2025).
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4.2.8 Effects on Transit Services and Facilities
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4.2.9 Mitigation

e Temporary Traffic Control Plan (TTCP)
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e Local Roads
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