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Background

The Pioneer Valley Planning Commission (PVPC), acting as the Metropolitan Planning Organization
(MPO) for the Pioneer Valley region of western Massachusetts, has prepared this Regional Safety
Action Plan to satisfy federal Safe Streets and Roads for All (SS4A) program requirements and to
guide data-driven safety investments. A core element of the plan is a clear picture of existing
conditions and recent safety outcomes, offering a regional snapshot of crashes, and the key risk
factors that influence them. The PVPC area includes 43 municipalities that span a wide range of
community types, from dense downtowns in older industrial cities to small rural hill towns and highly
productive agricultural landscapes in the Connecticut River Valley. This diversity creates a complex
mix of roadway settings and travel needs, and it presents distinct safety challenges across the region.

This appendix provides an overview of historic crash trends and identifies high-crash clusters
throughout the PVPC region. The analysis offers a data-driven basis for determining which safety
policies and countermeasures are most suitable and for determining the intersections and roadway
segments with the greatest need for safety improvements.

General Trends

Between 2014 and 2025, Massachusetts fatal crash rates have increased by 9%. The 5-year average
fatal crash rate in 2018 was 0.58 fatal crashes per 100 million vehicle miles traveled (VMT). The rate
decreased slightly till 2020 and then consistently increased between 2020 and 2025. In 2025, the fatal
crash rate was 0.63 per 100 million VMT. The statewide serious injury crash rates showed a similar
pattern. It decreased between 2014 and 2021 before showing a rising pattern till 2025. Overall, the
serious injury 5-year crash average decreased from 4.8 crashes per million VMT in 2018 to 4.62
crashes per million VMT in 2025, a 4% decrease.

Compared to the state, PVPC region has experienced a higher spike in fatality rate in recent years. The
5-year average fatal crash rate increased consistently from 0.78 fatal crashes per 100 million VMT in
2018 to 1.08 per 100 million VMT in 2024, before decreasing slightly to 1.01 per million VMT in 2025.
Due to higher rates of speeding caused by decreased vehicle miles traveled (VMT) amid pandemic
shutdowns in 2020 and the lingering impacts in 2021 and 2022, roadway fatalities were increasing
relative to previous years. Serious injury crashes in the region have dropped dramatically from a 5-
year average of 5.9 serious injury crashes per 100 million VMT in 2018 to 5.08 crashes per 100
million VMT in 2021. But it increased rapidly after 2021, due to pandemic related travel restrictions
and reached 5.42 crashes per 100 million VMT in 2024 before decreasing slightly in 2025. In
comparison to the statewide average, both fatal and serious injuries crashes in the PVPC region are
rising significantly.
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Figure 1: Long-Term Fatality Trend
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Figure 2: Long-Term Serious Injury Trend

Figure 1 and Figure 2 includes all 43 PVPC communities and all roadways including
Interstates/Freeways/Limited-Access Highways.




Data Sources and Processing

This appendix draws primarily on crash data from the MassDOT IMPACT tool?, an online platform
used to research, query, and download crash-related information for the Commonwealth of
Massachusetts. All crashes occurring between 2019 and 2024 that list “PVPC” as the regional planning
agency were extracted and used in this analysis. The crash data for the calendar year of 2021 or later
are not yet finalized and can vary or change.

Because crash data attributes and categories changed over the , ,
Unless otherwise mentioned,

study period, several assumptions were necessary to align the this appendix excludes
different injury classification systems represented in the Maximum | , Fully Access-Controlled
Injury Severity Reported field. For reporting, crashes are organized Facilities

using the KABCO scale, a standard framework for classifying injury | Crashes within Chicovee
severity. Error! Reference source not found. defines each KABCO Holyoke, S ringﬁeld,q/vdre
category and details how values from the Maximum Injury Severity am{ Westfield

Reported field were mapped to these levels.

This study focuses on crashes that result in fatalities or injuries. Emphasizing higher-severity crashes
aligns the analysis with the Safe System Approach, a framework designed to eliminate traffic deaths
and serious injuries through data-driven, systemic safety strategies. After standardizing the injury
severity data, all crashes that occurred on Interstates, expressways, and other fully access-controlled
facilities were excluded from the dataset. Additionally, there are five (5) municipalities within PVPC
region that are either already developed or in the process of developing their own Safety Action Plan.
These municipalities were excluded from the analysis for this report.

Table 1: Crash Severity Classification Scale?

KABCO Definition Corresponding Values in

Category MassDOT Crash Data

VLU UINTIA Y Any injury that results in death due to the crash. Fatal Injury (K)

Suspected Any injury that prevents the injured person from normally »  Suspected Serious Injury (A)
Serious Injury continuing activities that person was capable of before the e Non-fatal Injury-Incapacitating
A) injury occurred, such as a severe laceration or a broken limb.

TR lu Byl Any visible injury that is not a suspected serious injury, such ¢  Suspected Minor Injury (B)

Injury (B) as a lump on the head or minor lacerations. *  Non-fatal Injury—Non-
incapacitating
VXY 1NR 171144 Any injury reported by an individual involved in the crash *  Possible Injury (C)
(¥)] that is not visible to the reporting officer, such as dizzinessor «  Non-fatal Injury—Possible
a complaint of pain.
No Apparent There is no evidence of physical injury and the individuals *  No Apparent Injury (0)
Injury (0) involved in the crash do not complain of any injury. * NoInjury
W04 K0l Used when the injury severity is unknown. * NotReported/Not Applicable
Unknown ¢  Unknown/Blank

T MassDOT IMPACT
2 KABCO Injury Classification




Regional Crash Summary

Crashes by Severity

From 2020 to 2024, a total of 25,107 roadway crashes occurred within the study area road network.
Around 2 percent resulted in fatalities or serious injuries. Crashes that resulted in no apparent injury
accounted for 75 percent of total crashes.

Table 2 summarizes the total number of crashes by severity level, along with the crash unit cost and
corresponding cumulative crash costs for the region within the study period. To quantify the
economic impact of crashes, cumulative crash costs were calculated for each severity level using the
2024 recommended comprehensive crash unit costs developed by MassDOT for highway safety
analysis. These cumulative costs include both direct economic costs (e.g., medical expenses,
emergency services, and congestion costs) and quality-adjusted life-year values, which estimate the
societal and individual impacts of reduced health and lifespan due to crashes.

During this period, crashes incurred an estimated total cost of $4.3 billion, averaging approximately
$0.85 billion per year. Fatal and serious crashes make up for about 46 percent of these crash costs
alone.

Table 2: Crashes by Injury Severity Level

Maximum Injury Number of Percentof Comprehensive Cumulative Percent of
Severity Level Crashes Total Crash Unit Crash Cost Cumulative

Crashes Cost3 (millions) Crash Cost

Fatal injury (K) $19,435,000 $1,963
Suspected Serious Injury (A) 420 1.7% $1,112,900 $467 11%
Suspected Minor Injury (B) 3,127 12.5% $354,100 $1,107 26%
Possible Injury (C) 1,607 6.4% $208,000 $334 8%
No Apparent Injury (0) 18,823 75.0% $20,900 $393 9%
Unknown 1,029 4.1% - - -
Total 25,107 100% - $4,265.28 100%

Crashes by Time

Travel behaviors and crash frequency are correlated with time of day and day of the week. The total
number of vehicle-miles traveled (VMT) and, therefore, the opportunity for crashes is generally
greater on weekdays when people are driving to and from jobs compared to the weekend. To better
understand the temporal crash patterns, crash data were evaluated according to the day of week and
sorted into six four-hour periods. Figure 3 shows the distribution of total crashes as well as fatal and
serious injury crashes across these time periods by day of week.

Weekday mid-day and afternoon periods (10:00 AM to 6:00 PM) experienced high volume of total
crashes, with the afternoon period showing highest concentration of crashes. For fatal and serious
injury, this pattern shifts a little and the afternoon period shows the highest percentages, closely

3 Crash Costs for Highway Safety Analysis, MassDOT




followed by evening periods (6:00 PM to 10:00 PM). Since the pandemic, work travel patterns and
commuting hours have changed but generally, afternoons and evenings are prone to higher traffic
volumes. For weekends, midday to evening period (10:00 AM to 10:00 PM) experiences high
percentages of crashes. Late night and overnight period during weekend show high percentages of
fatal and serious injury crashes compared to weekdays since it is more common to stay out till late
hours during the weekend. Even though this data does not explicitly mention it, driving under
influence usually plays a role in the high number of injury crashes during late hours on the weekend.
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Figure 3: Crashes by Time of Day and Day of Week

Crashes by Functional Classification

Functional classification is a hierarchy of road types that serve different needs. Arterials are generally
main thoroughfares that limit cross-traffic and are often controlled by traffic signals, while collectors
generally funnel traffic from local roads on to the arterials. Local roads serve individual houses and
neighborhoods and make up the largest percentage of roadways by mileage, but they often have the
lowest traffic volumes and lowest average speeds. Within the PVPC region, the pattern of crashes
differs noticeably between urban and rural areas. In urban communities, crashes of all severities are
heavily concentrated on higher-order roadways: principal arterials and minor arterials together
account for about three-quarters of all reported crashes and a similar share of KA crashes. In rural
parts of PVPC, however, the most serious safety challenges are found on the collector and local road
network. Major collectors alone represent over one-third of all rural crashes and nearly 40 percent of
rural KA crashes, while minor collectors and local roads together account for another large share of
both total and severe crashes. This contrast suggests that, within PVPC, urban safety strategies should
prioritize busy arterial corridors, whereas rural safety efforts need to focus more on improving
conditions along collectors and local roads that connect smaller towns and rural destinations.



Table 3 presents a detailed breakdown of total crashes and fatal and serious injury crashes by
functional classification for both urban and rural areas within PVPC. Overall, in urban areas, 2% of all
crashes resulted in fatality or serious injury. But in rural areas, 4% of all crashes resulted in either
fatality or serious injury. Considering the vast rural nature of PVPC with a concentrated urban core
around I-95, it is important to distinguish the types of roads that are at higher risk based on land use.

Within the PVPC region, the pattern of crashes differs noticeably between urban and rural areas. In
urban communities, crashes of all severities are heavily concentrated on higher-order roadways:
principal arterials and minor arterials together account for about three-quarters of all reported
crashes and a similar share of KA crashes. In rural parts of PVPC, however, the most serious safety
challenges are found on the collector and local road network. Major collectors alone represent over
one-third of all rural crashes and nearly 40 percent of rural KA crashes, while minor collectors and
local roads together account for another large share of both total and severe crashes. This contrast
suggests that, within PVPC, urban safety strategies should prioritize busy arterial corridors, whereas
rural safety efforts need to focus more on improving conditions along collectors and local roads that
connect smaller towns and rural destinations.

Table 3: Crashes by Functional Classification

Urban Rural
Functional All Percent Fatal and Percent All Percent Fatal and Percent
Classification Severity of Total Serious of Total | Severity of Total Serious of Total
Injury (KA) Injury (KA)

Principal 9,398 42% 167 39% 166 7% 7 8%
Arterial - Other

Minor Arterial 7,783 34% 165 38% 395 18% 11 12%

Major Collector 2,208 10% 49 11% 799 36% 35 39%

Minor Collector 0 0% 0 0% 302 14% 18 20%

Local 3,218 14% 48 11% 573 26% 19 21%

Total 22,607 100% 429 100% 2,235 100% 90 100%




Crashes by Location

Within the PVPC region, crash patterns by
location type indicate that most crashes and a
majority of the most severe outcomes occur
along roadway segments rather than at
intersections. Approximately two-thirds of all
crashes and well over half of fatal and
serious-injury (KA) crashes are
segment-related, while intersections account
for a little over one-third of all crashes and
roughly one-third of KA crashes. These
findings suggest that, in addition to traditional
intersection safety treatments, PVPC’s safety
strategy should place strong emphasis on
corridor-level improvements along key road
segments to meaningfully reduce severe crash
risk.

659
Roadway Segment %
57%
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Other
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Figure 4: Crashes by Location




Crashes by Collision Type

Since different crash types are often associated with certain roadway conditions and driver behaviors,
an analysis of collision types can help provide insights into the underlying contributing factors and
the according safety countermeasures.

While the most common crash types were rear-end crashes (28 percent), single-vehicle crashes (24
percent), and angle crashes (20 percent); single-vehicle crashes had the highest share of fatal and
serious injury crashes (39 percent). Vulnerable road user 9VRU) crashes comprise only 2% of total
crashes but 17% of KA crashes are related to VRU. This statistic further reinforces the fact that
pedestrians, bicyclists and other micromobility users are disproportionately prone to higher levels of
injury. As shown in Table 4, proportion of KA crashes for each crash type reveals that the VRU crashes
posed the greatest risk for severe outcomes. Head-on crashes were less frequent, but they had the
second highest risk for severe outcomes followed by single-vehicle crashes.

Table 4: Crashes by Collision Type

Collision Type Number Percentof Number Percent of Proportion
of Total Total of KA KA Crashes of KA
Crashes Crashes Crashes Crashes

Single Vehicle Crash

Rear-end

Angle

Sideswipe, Opposite Direction
Sideswipe, Same Direction
Head-On

VRU Crash

Animal Related

Other

Total

Crashes by Surface Conditions

About 78% of total crashes and 83% of
fatal and serious injury (KA) crashes Dry I 78%
happened in dry surface conditions. Wet 83%
conditions account for a smaller but still Wet T 15%
notable portion of crashes (about 15% of 13%
all crashes and 13% of KA crashes), while M s%
. Snow/ Ice
snow and ice make up only a small 3%
fraction of the total and severe crash 0
Other | 1%
burden. These patterns suggest that most " Hy
serious crashes in PVPC are driven by
factors other than s surface condition 0% 30% 60% 90%
alone. m All Crashes KA Crashes

Figure 5: Crashes by Surface Conditions
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Crashes by Lighting Conditions

Table 5 summarizes how lighting conditions relate to crash occurrence and severity. Daylight
conditions were present for 70% of all crashes, 58% of all fatal and serious injury crashes and 49% of
VRU related fatal and serious injury crashes. However, dark conditions, even when roadways are lit
still represent a substantial share of incidents. Only 24% of all crashes happened in dark conditions
(combining lighted, not lighted and unknown lighting) but it accounted for 37% of fatal and serious
injury crashes. For VRU crashes, 48% of fatal and serious injury crashes happened in dark conditions.

VRU injury crashes are disproportionately high in dark conditions because of reduced visibility,
uneven or inadequate roadway lighting, and headlight glare make it harder for drivers to detect
people walking or biking in time to react, especially at higher nighttime speeds and where drivers do
not expect VRUs.

Table 5: Crashes by Lighting Conditions

Lighting All Crashes VRU Crashes

Condition All Percent KA Percent All Percent KA Percent
Severity ofTotal Crashes of Total @ Severity ofTotal Crashes of Total

Dark - Lighted 4,372 17% 124 84 15% 25 29%
Dark - Not Lighted 1,618 6% 62 12% 37 7% 15 17%
Dark - Unknown 139 1% 3 1% 6 1% 2 2%
Lighting
Dawn 355 1% 5 1% 5 1% 0 0%
Daylight 17,644 70% 303 58% 396 72% 42 49%
Dusk 835 3% 21 4% 19 3% 2 2%
Other 144 1% 3 1% 0 0% 0 0%
Total 25,107 100% 521 100% 547 100% 86 100%

Crashes by Vehicle Type

As expected, Passenger cars 80%

were the most frequently 700 — 00

involved vehicle type and were 60% 58%

involved in 58 percent of fatal 500,

and serious injury crashes. 00

Motorcycles accounted for only 0%

11% of total crashes but 19% of | 39% 19%

fatal and serious injury crashes. | 20% 11% . 80/15%

. 0

Lack of external protection and | 10% . 6% 6% 3% 104 2% 2%

inherent vehicle instability 0% — —

make motorcycles more Passenger Motorcycle Light Truck  Heavy Other Unknown

vulnerable to injury if involved Car Vehicle

in crashes. mAll Severity  mFatal and Serious Injury (KA)
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Figure 6: Crashes by Vehicle Type

Emphasis Areas

To link PVPC’s regional safety analysis to the statewide safety framework, crashes were summarized
by emphasis areas. Summarizing crashes by MassDOT HSIP emphasis areas* is important for PVPC
because it directly links regional safety analysis to how safety policy, priorities, and funding are set at
the state and federal levels. It helps identify which types of crashes and road users are most at risk in
the region, supports data-driven, systemic safety planning rather than isolated spot fixes, and clearly
documents the need for safety investments that align with SHSP priorities and Highway Safety
Improvement Program (HSIP) eligibility.

Emphasis areas studied in this plan include the following. More specific information, including the
exact queries used to filter these emphasis areas, is available on MassDOT’s website>.

Intersections: Crashes that occur within intersections or are related to the operation of intersection
approaches.

Lane Departure: Crashes that occur when a vehicle intentionally or unintentionally crosses an edge
or centerline or otherwise leaves the traveled way.

Older Drivers: Crashes that involve at least one driver who is 65 years of age or older.

Pedestrians: Crashes that involve a pedestrian on foot or using a mobility device such as a
wheelchair.

Younger Drivers: Crashes that involve at least one driver who is between 15 and 20 years old.
Motorcyclists: Crashes that involve a motorcyclist.

Distracted Driving: Crashes occurring when the driver is distracted by an electronic device, a
passenger, or a distraction outside the vehicle.

Bicyclists: Crashes that involve a bicyclist.

Impaired Driving: Crashes involving a driver suspected of being under the influence of alcohol.
Large Vehicles: Crashes that involve large trucks, tractor trailers, buses, or other large vehicles.
Speeding: Crashes occurring when the driver exceeded the authorized speed limit.

Occupant Protection: Crashes involving a driver or passenger who is not wearing a seat belt.

4 MassDOT Highway Safety Improvement Program
> IMPACT Emphasis Area Definitions




Table 6 lists the fatal and serious injury crashes for each emphasis area for both the PVPC region and
the Commonwealth of Massachusetts. Emphasis areas that are notably more prevalent in the region
compared to the Commonwealth are highlighted in red.

Table 6: Emphasis Area Summary

PVPC Region Massachusetts

. Number of Percent of Total Fatal | Number of Percent of Total Fatal
Emphasis Area Fatal and and Serious Injury Fatal and and Serious Injury
Serious Injury  Crashes Serious Injury  Crashes
Crashes Crashes

Lane Departure

Impaired Driving

Occupant Protection

Speeding

Intersections

Pedestrians

Older Drivers

Motorcycle

Younger Drivers

Large Vehicles

Distracted Driving

Bicyclists

To narrow the focus of this analysis, the following six emphasis areas emerged as key emphasis areas
to address in the PVPC Regional Safety Action Plan.

* Lane Departure

* Intersections

* Occupant Protection

* Motorcycles

* Speeding

* Pedestrians

* Bicyclists
The Lane Departure, Speeding, Intersections, Occupant Protection and Motorcycle emphasis areas
were overrepresented when compared to the rest of the Commonwealth. These areas are also
consistently highlighted by regional stakeholders as key areas of concern. Even though the pedestrian
and bicyclist emphasis areas did not show higher percentage of fatal and serious injury crashes

compared to the state, VRU safety is a major focus area for PVPC. Given their importance, pedestrian
and bicyclist emphasis areas were also considered as key areas for further analysis.



Even though other emphasis areas were not selected as part of the key emphasis area list, they are
still important for the region and individual municipalities to focus on when thinking about how to
improve roadway safety. Strategies and actions in the plan will still relate to and address these
emphasis areas, as several are interconnected.

Lane Departure

Among all the identified emphasis areas, lane departure-related crashes were the most common type
from 2020 to 2024, contributing to 32 percent of the region’s total. As shown in Figure 7, fatalities and
serious injuries in the region resulting from lane departures gradually increased from 25 in 2020 to
61 in 2022, and then gradually decreased in 2023 and 2024. Overall, there was a 32 percent rise over
five years, indicating a persistent challenge in preventing vehicles from leaving their intended travel
lanes.

Additionally, dangerous driver behaviors were found to greatly increase the risk of lane departure
crashes. About 31 percent of these crashes were speeding related for 28% of these crashes, driver
was under influence of alcohol or drugs. This indicates that impaired driving or speeding significantly
increases the chance of having a fatal or serious injury lane departure crash, emphasizing the
importance of context-sensitive roadway design and awareness efforts targeting these high-risk
behaviors.
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Figure 7: Lane Departure Fatalities and Serious Injuries
Intersections

Between 2020 and 2024, intersections related crashes accounted for 30 percent of fatalities and
serious injuries in the PVPC region. As shown in Figure 8, after a spike in 2022, these crashes
remained relatively stable. Fatalities and serious injuries due to intersection related crashes had
increased by 20 percent in 2024 compared to 2020.

Given the distinct safety challenges posed by each intersection's unique combination of geometry,
configuration, and traffic control, intersection-related crashes were further analyzed by intersection



type and traffic control type. T-intersections accounted for the majority (56 percent) of fatal and
serious injury crashes followed by four-way intersections (33 percent). Among fatal and serious
injury crashes at T-intersections and four-way intersections, 23 percent occurred at signalized
intersections, 25 percent occurred at stop sign or yield controlled intersections and 39 percent at
uncontrolled intersections.
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Figure 8: Intersection Related Fatalities and Serious Injuries

Occupant Protection

Unprotected occupants accounted for 27% of fatalities and serious injuries in the PVPC region
between 2020 and 2024. Figure 9 shows a sharp increase between 2020 and 2022 and then a slight
decline in following years. Overall, there was a 37 percent rise over five years, indicating a continuing
challenge in risky road user behavior. Speeding and driving under influence also played a role in these
types of crashes. About 35 percent of fatalities and serious injuries involving unprotected occupants

50
45
40

45
35 36

35
30 26
25
20 19
15
10

n

Figure 9: Unprotected Occupant Fatalities and Serious Injuries
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happened when drivers were speeding. In about 28 percent of these crashes, involved occupants were
under influence of alcohol or drugs. This indicates that this is a behavioral issue that is influenced by
environment and policy.

Motorcycle

Between 2020 and 2024, Motorcycle-involved FSI crashes in the PVPC region decreased by 26%.
However, these crashes are still overrepresented compared to the statewide statistics. Motorcycles
often travel at relatively high speeds and accelerate quickly, which can lead to misjudged gaps and
reduced time to react. Unlike car occupants, riders have no protective vehicle shell, so in a crash their
bodies directly absorb the impact with other vehicles, the road, or roadside objects, and even with
helmets and protective gear, injury severity is typically much higher than for protected occupants.

In PVPC region, motorcycle fatalities and serious injuries were seen most frequently on principal
arterials (32 percent) or minor arterials (27 percent). Most common crash types were identified as
single-vehicle crashes (36 percent) closely followed by angle crashes (34 percent). This pattern points
to two key safety problems: drivers not detecting or correctly judging motorcycles at intersections,
and riders losing control on higher-risk road sections such as bends, often linked to speed, road
design, surface conditions, or rider skill.
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Figure 10: Motorcycle related fatalities and Serious Injuries
Speeding

The yearly variation in speeding-related fatal and serious injury crashes is shown in Figure 11.
Overall, the PVPC region experienced a 27 percent decrease in speeding related fatalities and serious
injuries from 2020 to 2024. But it is still higher than the statewide percentage and a major concern
identified by stakeholders in the region.

As previously discussed, speeding behavior can be a significant contributing factor to lane departures,
given that 64 percent of speeding-related fatal and serious injury crashes were lane departure
crashes. Additionally, impaired driving is another prevalent factor in speeding crashes. About 30% of
fatalities and serious injuries related to speeding also involved drivers under influence. Further



analysis of potential risk factors associated with speeding-related fatal and serious injury crashes
suggests that younger drivers between the age of 16 and 25 had a higher chance (33 percent) of
getting involved in speeding-related injuries.
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Figure 11: Speeding related Fatalities and Serious Injuries

Pedestrians and Bicyclists

Vulnerable road users (VRU) such as pedestrians and bicyclists face unique challenges and a higher
risk of injury compared to other road users. While walking and biking can offer significant health and
environmental benefits, VRUs are more susceptible to serious injuries and fatalities when involved in
collisions with motor vehicles. Figure 12 illustrates the annual number of fatal and serious injury
crashes involving pedestrians and bicyclists over a five-year period. 26 % of these crashes involved
bicyclists and the rest 74% involved pedestrians. Overall, the PVPC region experienced a 89 percent
increase in VRU related fatalities and serious injuries from 2020 to 2024. A deeper analysis of these
crashes reveals that majority (62 percent) of VRU crashes occurred outside of intersections (i.e.,
mainline) locations. Among those crashes at mainline locations, 38 percent of severe crashes
involving VRUs were on minor arterials.
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Figure 12: Pedestrians and Bicyclists Fatalities and Serious Injuries
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