1.

Recurring and Non-Recurring Congestion

There are two types of congestion: recurring and non-recurring. Recurring
congestion can be expected to occur at the same time every weekday as a
result of high volumes of commuter traffic traveling on roadways that are at or
near their carrying capacity. Non-recurring congestion occurs as a result of
an unexpected or non-typical event. Some causes of non-recurring
congestion include: vehicular crashes, vehicle breakdowns, roadway
construction, inclimate weather, and additional traffic resulting from special
events.

Previous versions of the Pioneer Valley CMP only included the impacts of
recurring congestion. In the past, travel time data that was thought to have
been influenced by unexpected events such as roadway improvement
projects or vehicle breakdowns was not used. The CMP now incorporates all
regional travel time data regardless of the cause of congestion or its
perceived severity. A number of new performance measures have also been
developed to include the impacts of non-recurring congestion in the CMP.

Travel Time Data Collection

Travel time data collection on the 73 CMP corridors is facilitated by a four-
year data collection cycle. A data collection year is scheduled to correspond
with an average academic school year beginning in early September and
ending in late May. Data collection is restricted by factors to include but not
limited to inclement weather, federally observed holidays, and school
vacations. The data is collected for each corridor on multiple days and in
both directions during the AM and PM peak hours (7:00 AM - 9:00 AM and
4:00 PM - 6:00 PM). Drivers are instructed to travel with the flow of traffic but
not exceed the posted speed limit for each 2 hour data collection period.

. REGIONAL ROADWAY CONGESTION SEVERITY

The PVPC reviewed each of the ongoing performance measures with respect
to their impacts on congestion severity. In previous versions of the CMP,
congestion severity was defined solely by the total delay and congestion ratio
calculated for each CMP corridor. As new performance measures are
integrated into the CMP it becomes more difficult to quantify congestion as
each corridor has a number of different factors that contribute to congestion.

A Regional Congestion Severity formula was developed to assist in our goal
of developing an objective driven, performance based congestion
management process that incorporates both recurring and non-recurring
congestion. This formula is intended to be a dynamic metric that can be
modified to incorporate Immediate and Future performance measures as data
becomes available. A number of variations of this formula were tested. Each
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variation attempted to incorporate a variety of performance measures that
considered the impacts of a variety of transportation modes on regional
congestion. The current version of the formula includes data from six
performance measures and integrates the impacts of non-recurring
congestion, roadway geometry, and bridge conditions in addition to travel
time data.

. Methodology

Currently, there are a total of 73 CMP corridors with available travel time data.
Travel time data for each CMP corridor was ranked based on the inverse
value of each of the travel time performance measures. The ranking scheme
ranges from 1 to 73 with a value of 73 indicating the highest level of
congestion and 1 indicating the lowest level of congestion. A weighted
average was performed of the inverse rankings of each performance
measures and the average values were again inversely ranked. Priority on
corridors that had the same rank was given to the corridor with the higher
Travel Time Index. This total was added to the number of high crash
locations, structurally deficient bridges and functionally obsolete bridges along
each of the CMP corridors. Additional information on the six performance
measures currently used in the Regional Congestion Severity formula is
provided below.

e Travel Time Index is the ratio of the average peak travel time to a free-
flow travel time. Index values can be described as an indicator of the
length of extra travel time spent during a trip. A travel time index of 1.0
represents free-flow travel conditions in which there are no delays.
Any congestion increases the travel time index.

e Travel Time Delay is defined as the difference between the second
worst and second best travel time in seconds per mile.

e Travel Time Congestion Ratio is defined as the second worst travel
time divided by the second best travel time.

e High Crash Locations as defined in the Top 100 High Crash
Intersections in the Pioneer Valley Region report were plotted along
each of the CMP corridors. The number of high crash locations was
divided by the distance of the corridor in miles, thus placing a greater
emphasis on the concentration of crashes rather than total experience.
This figure was then multiplied by a factor of 5 to increase its weight in
the regional congestion severity formula.

e Structurally deficient and functionally obsolete bridges occasionally
require vehicles to travel alternate routes, create bottlenecks due to
lane elimination or lack of exclusive turning lanes, and influence driver
confidence resulting in deceleration. Each structurally deficient bridge
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2.

b)

d)

and functionally obsolete bridge located within a corridor was multiplied
by the value of 3 and 2 respectively.
Congestion Severity Descriptions

The values produced for each corridor by the Regional Congestion Severity
formula are ranked to create a congestion severity table ranging from the
most to the least congestion. For analytical and evaluative purposes, four
descriptive levels of congestion were created. The corridors were grouped
into 21 severely congested corridors, 17 seriously congested corridors, 23
moderately congested corridors, and 12 minimally congested corridors based
on their calculated severity value. Each Level is explained below.

Severe Congestion

Severe congestion is characterized by a condition of heavy traffic congestion
resulting in significantly slower traveling speeds, longer trip times, significant
gueuing and high side-street delay. Contributing factors include vehicle
volume, pedestrian volumes, multi-purpose lane utilization, multi-modal
utilization and availability, functionally obsolete and structurally deficient
bridges, vehicle crashes and uncoordinated signalized intersections. These
corridors will greatly benefit from further study to identify recommendations
useful in relieving congestion. These corridors are operating above capacity
and driving conditions are highly unstable.

Serious Congestion

Serious congestion is characterized by a condition of medium traffic
congestion approaching unstable flow caused by slower travel speeds,
gueuing and increased levels of delay. Contributing factors include vehicle
volumes, pedestrian volumes and the number of signalized and unsignalized
intersections along the corridor. These corridors operate at or near capacity.

Moderate Congestion

Moderate congestion is characterized by a condition of stable traffic
congestion and flow, non-sporadic travel speeds and reasonable trip times.
Contributing factors include reasonable traffic volume and opportunities for
non-recurring congestion. These corridors may have small pockets of
congestion, but generally operate at posted speed limits.

Minimal Congestion

Minimal congestion is characterized by a condition of ideal traffic congestion
operating at desired travel speeds, with reasonable trip times and little to no
gueuing or delay. These corridors are ideal for commuting purposes and
operate at free-flow travel speeds.
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3. Findings

The results of the Regional Congestion Severity formula are summarized in
Tables 8-2 — 8-5 and Figure 8-2. Based on the new rankings, 21 of the 73
corridors are classified as severe, 17 as serious, 23 corridors as moderate,
and 12 corridors as minimal. The regional congestion severity rank has been
color coded for map readability. The rankings have been defined as follows;
Severe Congestion is color coded red, Serious Congestion is color coded
orange, Moderate Congestion is color coded yellow, and Minimal Congestion
is color coded green. The column tilted Previous Rank is the Rank for each
corridor based on the 2010 CMP update.

Of the 15 corridors ranked as Severe Congestion in 2010, 8 of the corridors
are still listed as severe, but 3 of the 15 are now ranked as serious congestion
and 4 are ranked as moderate Congestion. This is likely a result of now
having updated travel time data for all 73 corridors (6 previously un-scored
corridors are now classified as having severe congestion) and completed
transportation improvement projects.

Chapter 8 — Congestion



Table 8-2 — Corridors with Severe Congestion

severity| Previous Corridor Community Route Name Cong.estlon
Severity Total
84 Springfield/Chicopee St, James St from State St to Broadway (Chicopee) 77.78
L . Beginning Main St at Center St (Chicopee City Line) travel southbound on Main St
78 Springfield Chicopee ginning ( P ty ) 74.02

ending at State St
25 Springfield Sumner Awe - Longhill Road to East Longmeadow TL 73.43
AM Run Hampden St. from Route 202 Rotary to I-91, PM Run Dwight Street from 1-91 to
Route 202 Rotary

Beginning at the intersection of Route 32 (Palmer Road) and Bacon Road traveling

58 Ware northbound to Route 9 (Main St), continuing eastbound ending at the intersection of 72.67
Route 9 and Knox Ave

Chicopee St from Florence St to Front St, Front St to Cabot St, Cabot St to Exchange St,
75 Chicopee Exchange St to Center St, Center St to Front St Front to Grove St, Grove St to Main St, 71.06
Main St to East Main St ending at Maple St.

Beginning at the intersection of Dwight St and Linden St traveling southbound on Dwight

69 Holyoke 73.21

70 Holyoke . . . . . 70.67
by St ending at the intersection of Dwight St and South Main St
79 Springfield E. Columbus Ave - From Bruno Street to Liberty Street 65.88
74 Chicopee I\S/Ithmstry St. from Arcade St to Granby Rd, Granby Rd to Westover Rd ending at Bernice 65.82
12 Springfield Rt 21(Parker St) - N. Branch PKWY to East St. 63.22
31 Westfield Rt. 20 - E. Mountain Rd. to EIm St. 62.01
L Dickinson St, Maple St, and Chestnut St from the X to Dover St Dwight St, Maple St,
83 Springfield . i 60.83
pring and Dickinson St from Dover St ending at the X
Beginning at the intersection of Main Street (Holyoke) and Route 5 (Ingleside St) travel
68 Holyoke South  |eastbound on Main St to Race St to Canal St northbound on Route 116 (Vietnam 59.47
Hadley Veterans Memorial Bridge) to Bridge St (South Hadley) Lamb St. (Route 116) ending at '
the intersection of Lamb St and Gaylord St
7 Springfield Liberty St - From West Columbus Ave to Amory St, Armory St north to Atwater Ter 57.67

Beginning at the exit to the Route 202 Rotary and Purple Heart Dr traveling eastbound
57 South Hadley Granby  [on Route 202 (Granby Rd) into Granby ending at the Five Corners (Pleasant/Amherst St 57.01

intersection)
80 Springfield W. Columbus Awe - From Clinton Street to South Street 55.33
66 Agawam Route 75 from Long Brook Estates to Colony Road 54.33
Beginning at the intersection of Chapin St and Holyoke St traveling eastbound on Chapin
61 Ludlow St through Ludlow into Wilbraham on Cottage Street ending at the intersection of 54.33
Cottage St and Boston Road (Wilbraham)
11 Longmeadow Route 5 - Mill Rd. to I-91 53.67
41 Hadley/Northampton Bay Rd. - From Atkins corner to Route 9 53.00
8 E. nggrrLzz?;W/ Rt. 83, Springfield st. - Sumner Ave.. to Quaryhill Rd. 51.61
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Table 8-3 — Corridors with Serious Congestion

Severity| Previous Corridor Community Route Name Congestion
Rank Rank Severity Total
22 5 42 Holyoke Maple Street from Lyman to Route 5 via South Street 49.60
Snell Street from Route 116 north to University Drive, East on Mass Ave, South on N
z 20 67 Amherst Pleasant St., North on East Pleasant ending Z\t Eastmen Lane. 49.00
24 19 52 Springfield Bay St. from Boston Rd to State St. 48.88
25 NA 7 Chicopee 1-291, Burnett Rd - Exit 5 to Holyoke St (Ludlow) to Chapin to Fuller to West Ave. 48.33
26 4 71 Holyoke Appleton Street from Dwight to North Canal Street 48.24
Beginning on Route 159 (Main Street) from Ct Stateline traveling northbound on Route
27 NA 65 Agawam i . . . i 46.67
159 to Springfield Street ending at the intersection of Springfield St and Columbus St.
Beginning at the intersection Converse St and Route 5 (Longmeadow St) traveling
o A, 63 Longmeadow East |Eastbound to Dwight Street southbound on Dwight St to Chestnut St (East 46.33
Longmeadow Longmeadow) travel eastbound on Chestnut St to Shaker Rd then northbound on Shaker
Rd to Elm St ending at the intersection of EIm St and Taylor St.
29 34 23 Springfield Rt. 20A - From East St to Page, Page to Paco to Boston Road, Start and end @ St. 46.18
James and Carew
30 50 36 Wilbraham Main St - Tinkham Rd/Main to Cottage/Boston Rd 46.00
31 39 15 Northampton Rt. 9 - Florence St. to Day Awe 44.00
32 40 14 Hadley/Northampton Bridge St at Route 9 to Damon Road -Damon Rd to Bridge/Main to Rt. 9 Aqua Vita 41.67
33 17 18 Springfield Main St., Locust St., Belmont Awe. - State/Main to Belmont (The X) 41.67
34 14 22 Springfield Roosewelt Av. - Sumner to East St. 41.44
35 29 21 Springfield/Chicopee Liberty St - From |-291(Go thru rotary) to Broadway (Chicopee) to I-90 Exit 5 41.00
Beginning at the intersection of Parker St and the North Branch Parkway traveling
36 NA 55 Springfield southbound on Parker St to Cooley St continue southbound on Cooley St ending at the 40.88
East Longmeadow T.L.
Beginning at the intersection of Fuller Rd and Route 33 Memorial Dr eastbound on
37 NA 62 Chicopee Ludlow |Fuller Rd to Shawinigan Drive to West Ave ending at the intersection of West Ave and 40.31
Center Street (Ludlow)
38 51 20 West Springfield/ North Boulevard to South Boulevard to Rotary to Plainfield Street to Carew Street ending 40.18

Springfield/Chicopee

at East Main Street (Chicopee)
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Table 8-4 — Corridors with Moderate Congestion

Severity| Previous Corridor Community Route Name Congestion
Rank Rank Severity Total
39 16 51 Northampton Route 5 Exit 18 to MassHighway District 2 Building 39.85
40 46 39 Belchertown Route 9/181 Federal St from Bay to Route 181n at Jensen Road (Belchertown) 39.00
. Chicopee St from Willamansett Bridge to Yelle St, Yelle St to Montgomery Street,
-2 v 2 Chicopee Montg%mery St to Memorial Dr (Rou?e 33) ° i 37.21
42 42 49 Springfield/Wilbraham  [Rt. 20 / Boston Raod - All of Boston Road 36.88
43 36 33 Westfield/Southwick Rt. 10/202 - CT Line to Washington St. (Law Offices) 36.00
44 3 30 Westfield Rt 10/202/, N. Elm St. from Southampton T.L. to Main St. 34.68
45 21 73 Chicopee Grattan St from Chicopee St (Route 116) to Memorial Dr (Route 33) 34.67
46 22 28 West Springfield Rt. 20 - East Mountain Road to EIm Street to Park Street to North End Rotary. 33.04
47 33 86 Springfield/Chicopee East Mgin St (Chicopee) to Worcester St (Springfield) to Main St (Indian Orchard) to River 3.67
Rd ending at Weston St.
48 10 9 Holyoke Laurel St to Brown St to South St to High Street ending at Lyman St. 32.09
49 27 85 Springfield Bradley Rd from Sumner Ave to Boston Rd 31.85
50 41 50 Easthampton Route 141 from Route 10 to I-91 31.67
Beginning at the intersection of Route 202 (State St) and Underwood St traveling
51 NA 59 Belchertown eastbound and then northbound on Route 202 (Maple St and Main St) ending at the 30.33
intersection of Route 202 (North Main St) and Sargent St
5) 9 2 Holyoke Janis St/ Beech St. - from George Frost Dr to Rt 202 Rotary and back up Linden St to 29.67
Georg Frost Dr
53 35 27 West Springfield / Holyoke [Rt. 5 - E. elm St to Providence Hospital 28.98
54 44 53 Palmer Route 32 from High St. to Route 20 to Boston Rd. 27.67
55 32 24 Springfield State St. - Columbust Awve. to Boston rd 26.84
56 24 37 Holyoke Rt. 5 - River Terrace to Providence Hospital 26.77
57 49 56 Hadley Route 9 from Aquavita Rd to Belchertown Road (Amherst) 26.67
58 30 82 Springfield gfr:;r;gt:]ﬁeld Street from Center at Chicopee to Chestnut to Main to Bernie end at West 24.00
59 25 5 Agawam ;Sspglr?r?;i?d)St - Mill Street (Agawam) to Memorial Ave (West Springfield) to Main St 73.57
60 57 48 West Springfield Dewey, Pease, Morgan, Birnie - Dewey/Rt 20 to Birnie/Prospect 23.33
Beginning at the Intersection of Wilbraham Rd and State St traveling eastbound on
61 NA 54 Springfield Wilbraham Rd, Wilbraham Rd turns into Springfield St (Wilbraham) ending at the 22.98

intersection of Springfield St and Main St
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Table 8-5 — Corridors with Minimal Congestion

Severity | Previous Corridor Community Route Name Congestlon
Rank Rank Severity Total
Beginning at the intersection of Bliss St and Route 5 (Longmeadow St) traveling
Longmeadow East [eastbound on Bliss St to Williams St eastbound on Williams St to Maple St (East
62 NA 64 . . . 20.67
Longmeadow Longmeadow) eastbound on Maple St to Pleasant Street ending at the intersection of
Pleasant St and Taylor St.
63 NA 19 Springfield Longmeadow (1-91 Exit 12 to CT Exit 49 19.67
64 38 40 Chicopee Memorial Dr. Rt. 33 - From Rout 202 to 1-90 19.67
65 31 35 Wilbraham Stony Hill Rd. - Tinkham Rd to River Rd to Route 21 18.47
66 53 16 Northampton/Easthampton [Rt. 10 - Donais St. to Route 9 17.33
67 55 1 Agawam Rt. 57 - Rt. 5 on Ramp to end of Rt 57, N on RT 187, West of old 57 to Southwick T.L. 15.31
68 45 13 Ludlow Center St. and East St. - Rood Street to Owens Way 15.26
69 37 10 Holyoke Lower Westfield Rd., Homestead Ave - Elbert Dr. to Holyfamily Rd. 13.22
70 52 5 Amherst Meadow St., Pine St., Bridge St., and Market Hill - Market and South Hills to Meadow and 10.00
Roosewelt
Beginning at the intersection of Main St and Poets Corner Rd traveling westbound on
71 NA 60 Amherst Main st St to Amity St ending at the intersection of Rocky Hill Rd and North Pleasant St 9.33
in Hadley.
72 48 3 Agawam Route 75 from Mill Street to Main Street 7.00
73 56 4 Agawam Route 187 - From Route 20 (Westfield) to Springfield St (Agawam), Springfield St to Mill 6.85

ST.
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and Bottlenecks in the Pioneer Valley

Figure 8-2 — Congested Corridors
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4. Transit Congestion Severity Ranking

PVPC is in the process of developing a transit congestion severity ranking. This
measure will help quantify the number of transit users being impacted by delays on
the PVPC CMP corridors.

In order to develop a Transit Severity Ranking PVPC will overlay PVTA's fixed
routes on the CMP corridors in order to identify locations were bus occupancy and
on time performance can be measured against the results of the regional roadway
congestion severity analysis (see Figures 8-6 and 8-7). By doing this we can identify
the number of transit users, number of buses, and the number of routes being
influenced by congestion. This analysis may also help identify correlations between
automobile delay and transit OTP. By including ridership we can then calculate the
number of transit travelers being impacted by congestion.

For the RTP we will be including two routes for this analysis. The full system
analysis will be completed at a later date as part of the CMP update. The routes
being looked at are the Northampton portion of the Blue 43, this transit route
corresponds to CMP corridor 15 (Route 9 in Northampton). The second route being
looked at is the G1, this transit route corresponds with CMP corridor 78 (Main Street
in Springfield). These two CMP corridors were selected based on their high
congestion severity ranking. The two transit routes selected also experience high
ridership.

Table 8-7 — Transit Severity Data

Average Maximum _ . Number of Number of A ) L
) A i Alights Boardings i Corridor 78 Main Street - Springfield

Ridership Riders buses Trips
GI1NBam 12 28 150 89 7 5 Severity Rank (Score) 2(74.02)
G1SBam 15 27 116 141 6 Delay 434.21
G1NB pm 13 36 163 116 13 6 Ratio 7
G1SB pm 19 38 105 188 13 Index 2.03

14.75 32.25 133.5 133.5 10 7.5

A.veragfe Ma?(lmum Alights Boardings Number of Num?er of Corridor 15 Route 9 - Northampton

Ridership Riders buses Trips
B43 EBam 8 22 6 90 4 6 Severity Rank (Score) 31(44)
B43 WB am 7 15 30 1 5 Delay 156.71
B43 EB pm 12 25 38 107 6 6 Ratio 1.97
B43 WB pm 11 24 57 0 5 Index 1.5

Average 9.5 215 32.75 49.5 5 5.5

Table 8-7 shows the different types of data available to for analysis; for PVTA's fixed
routes and how it can be matched up with our CMP data. The data is summarized
by direction of travel and time period (AM = 7-9, PM = 4-6). The data can also be
broken out by stop or stops to better correspond with the segmentation of our CMP
corridors. More in-depth analysis will be done as part of our next CMP update.
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Table 8-7 also shows the average ridership by direction for both AM and PM peak
periods, as well as the maximum number of riders on the bus while the bus was
traveling on the CMP corridor. A significant number of alightings and boardings
were recorded on the G1 in Springfield; this was due to transfers at the Springfield
Bus Terminal. The table also includes information on how many buses travel the
route during the peak hours as well as how many trips were made.

By overlaying the transit data over our CMP data we are able to see that the portion
of the G1 route experiences a severe congestion with a congestion severity ranking
of 2. The B43 route also experience serious congestion with a congestion severity
ranking of 31. As we advance this process we anticipate being able to identify
points along our corridors where congestion directly impacts the transit experience.

. PIONEER VALLEY REGION BOTTLENECKS
. Introduction

The CMP “Bottlenecks” analysis further refines the existing CMP methodology and
evaluates individual roadway segments along each corridor. Segments are
determined on a corridor by corridor basis and vary in length and physical
characteristics. As a result, the degree of congestion severity can vary significantly
along a given corridor.

The Federal Highway Administration (FHWA) defines a congestion bottleneck as “A
localized section of highway that experiences reduced speeds and inherent delays
due to a recurring operational influence or a nonrecurring impacting event™. If
congestion occurs along an entire corridor, then the corridor is considered
congested. Likewise, if the corridor is experiencing congestion only at a specific
location, then the corridor is considered a congestion bottleneck.

. Analysis

Each roadway segment was ranked based on the inverse value of each of the travel
time performance measures. Currently, there are a total of 456 roadway segments
with travel time data available. The ranking scheme ranges from 1 to 456 with a
value of 4456 indicating the highest level of congestion and 1 indicating the lowest
level of congestion. For segments that had the same rank, priority was given to the
corridor with the higher Travel Time Index. PVPC used this process to identify the
top 15 congested segments in the region to identify the top bottlenecks in the
Pioneer Valley Region. The results of the analysis are presented in Table 8-8 and
Figure 8-3.

L http:/Awww. ops. fiwa.dot.gov/br/lbr.htmég3
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Figure 8-6 — Map Analysis G1 Bus Route and CMP Corridor 78 in Springfield
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Figure 8-7 — Map Analysis B43 Bus Route and CMP Corridor 15 in Northampton
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Table 8-8 — Congestion Bottlenecks in the Pioneer Valley Region

Rank | Municipality Bottleneck Location Score
1 Chicopee Grove Ave/Front Street @ Grove Street - Chicopee 452
2 Springfield Carew Street @ Saint James Avenue - Springfield 450
3 Holyoke Dwight @ Race Street to Dwight at Maple Street- 448

Holyoke
4 Ware Main Street @ South Street/Church Street to Main 447
Street @ North Street- Ware
5 Springfield Main Street @ Boland Way/Harrison Ave - Springfield 444
Springfield Sumner Ave @ The "X" - Springfield 444
Granby West State Street @ Pleasant Street (5 Corners) - 443
Granby
8 Agawam [ West | Memorial Ave @ River Street to Suffield Street @ Main / 441
Springfield Springfield Street including Walnut Street - Agawam /
West Springfield
9 Longmeadow Dwight @ Maple/Williams - Longmeadow 439
10 | Wilbraham Main Street @ Boston Road - Wilbraham 438
11 | Holyoke Hampden Street (141) @ Nonotuck Street - Holyoke 438
12 | Northampton Main Street (Route 9) @ Pleasant /King Street - 436
Northampton
13 Hadley / Massachusetts @ Commonwealth Ave - UMass 432
Ambherst
(UMass)
14 | Chicopee [-291 @ Exit 6 - Chicopee 430
15 | Chicopee Westover Road @ Bernice Street - Chicopee 428
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