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PROJECT OVERVIEW

Traffic congestion in the downtown area continues to be a concern that could someday inhibit
downtown revitalization; for some that time has already arrived. A number of projects focused
on improving traffic operations in the downtown area have been conducted or are currently
underway. Short term signal improvements have been developed at the intersection of Waverly
Street (Route 135) and Concord Street (Route 126) based on a study completed in 2007. To date,
most of the recommended improvements have been implemented, and the remaining
improvements are in the process of being implemented in the very near future.

Phase | of the downtown study, to describe existing transportation, economic, and land use
conditions has been completed, and Phase |1, to develop long-term transportation improvements
will be underway shortly. Economic, transportation, and urban design issues are being
considered together to formulate the future vision of the downtown area. This project will look at
improvements to the downtown that may not materialize for another 20 years.

The purpose of this Programmatic Study is to bridge the gap between the immediate
improvements and the long term vision. Improvements assessed in this study are intended to
develop conceptual level mid-term solutions to effectively move traffic through Downtown
Framingham. These enhancements to the public right of way focus on period lighting, streetscape
treatments, and roadway and traffic related measures. The focus of this technical memorandum
will be to document the existing roadway and traffic conditions within the core downtown area.

INTRODUCTION

This project will consider improvements to the intersections of Concord Street at Union Avenue
and Hollis Street at Irving Street. These intersections have been chosen because they are adjacent
to the Waverly Street and Howard Street intersections, and they are the points of convergence of
three major north-south traffic flows through the downtown. Concord Street is designated as
State Route 126 which carries regional traffic north and south through the area. Union Avenue,
which carries traffic to and from the area northwest of the downtown, intersects Concord Street
on the north end of the downtown in front of Memorial Hall. Irving Street, which carries traffic
to and from the area southeast of the downtown, intersects Concord Street at the south end of the
downtown. Figure 1 is a map of the study area.

BETA has conducted numerous field visits during the months of May through August 2007 and
June 2008 to reaffirm conditions within the study area. During these visits observations were
made of roadway geometrics, pedestrian and bicycle activity, traffic control and existing vehicle
gueues, delay and conflicts. This information was used to create and calibrate an existing traffic
model of the intersections studied within the study area.

Historical data utilized to establish the existing transportation conditions include multiple sources
from the Town and various other consultants. Of particular use is the Route 126 Corridor Study
dated January 9, 1997 and two letters that update this study dated July 12, 2006 and January 23,
2007 from Rizzo Associates.
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EXISTING CONDITIONS

Study Area Intersections

The following section will provide descriptions of the existing geometric conditions at the two
study area intersections. EXxisting lane use and average daily traffic volumes are presented in
Figure 2 for the study area.

Route 126 (Hollis Street) @ Irving Street

This unsignalized Y-intersection consists of Hollis Street approaching
from the north and southwest and Irving Street approaching from the
southeast. The intersection is located 230 feet south of the Waverley
Street @ Concord Street & Hollis Street intersection. No traffic controls
are provided. The intersection operates similar to a roundabout. A
“Keep Right” (R4-7) sign is mounted inside a tire on a ten foot wide
circular traffic island which mimics the center island of a roundabout.
The intersection is wide open (over 100 feet wide) with no pavement
markings to guide vehicles through the intersection. Most approaches to
the intersection consist of one all purpose lane along with one departure
lane. The Hollis Street Southbound approach provides two south bound
lanes, with the left lane functioning as an exclusive left turn lane.
Parking is allowed along all approaches and departures with the
exception of the Irving Street approach. Directional flow on all
approaches is divided by a double yellow center line. Concrete -
sidewalks are provided along all approaches and crosswalks are striped across Irvmg Street and
the southern leg of Hollis Street. Both roads are maintained by the Town of Framingham. Land
use in the area is commercial.

Route 126 (Concord Street) @ Union Avenue

This modern roundabout consists of Concord Street approaching from the
south and northeast and Union Avenue approaching from the northwest.
The intersection is located 530 feet north of the Concord Street / Howard
Street intersection. All approaches are chanalized into the roundabout by
use of landscaped traffic islands and pavement markings. Yield lines are
included along all approaches to delineate the circulating roadway. The
landscaped center island is thirty feet in diameter surrounded by a five
foot truck apron. Union Avenue and Concord Street each consist of a
single lane approach. Concord Street from the south maintains two travel
lanes, the right lane is intended for through movements onto Concord
Street and the left lane is for movements onto Union Avenue. All
departures consist of one lane although the Concord Street southbound
departure quickly transitions to two lanes. Parking lanes are included
along all approaches. Directional flow on all approaches is divided by a
double yellow center line. Concrete/brick sidewalks exist along all - :
approaches and crosswalks are striped across Union Avenue and Concord Street from the
northeast. Both roads are maintained by the Town of Framingham. Land use in the area is
commercial with Town Hall located immediately to the north of the intersection.
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Data Collection

Traffic volumes used as a basis for analysis were gathered from historical data. Available
historical turning movement counts were conducted during the month of May, 2006.

The MassHighway weekday seasonal adjustment factors worksheet was reviewed to determine
whether the traffic count data required a seasonal adjustment. The MassHighway seasonal factors
are based on statewide traffic data collection and are classified by roadway type. Group 6 (urban
arterials, collectors and rural arterials), was used to determine that March, May and June traffic
are typically higher than average monthly traffic conditions. Seasonal adjustments were not made
in order to present a conservative analysis.

An annual 1% growth rate, consistent with the Route 126 Corridor Study performed by Rizzo
Associates, was applied to all traffic counts conducted prior to 2007.

The 2007 existing peak hour traffic volumes are presented in Figure 3.
Pedestrian and Bicycle activity

In June of 2006 Rizzo Associates conducted an extensive pedestrian count during the AM and
PM peak hours within the core Downtown area. This count revealed a high level of pedestrian
activity during both peak hours. The 2006 count indicates an increase in pedestrian activity
compared to a count conducted in 1996.

BETA conducted pedestrian observations during field visits in July, 2007 and June, 2008. These
observations and the previous counts reveal that the north-south route along Route 126 from the
Irving Street/Hollis Street intersection to Town Hall is a predominant pedestrian path. Several
pedestrians were observed crossing Concord Street and Hollis Street at locations without
crosswalks particularly south of the Concord Street/Union Street intersection and north of the
Hollis Street/Irving Street intersection.

The remainder of the Downtown area is typified by a high level of pedestrian activity.
Significant generators of pedestrian activity include the MBTA commuter rail station, Town Hall,
the Salvation Army, the Metro West Regional Transit Authority bus stop on Concord Street and
the Store 24 on the corner of Waverley Street and Hollis Street.

A moderate level of bicycle traffic is evident in the Downtown study area. Previous counts
identified approximately five bicycles per intersection during the AM peak hour with the
exception of the Waverley Street/Concord Street intersection where 29 bicycles, predominantly
traveling northbound on Concord Street were observed. During the PM peak hour 22 bicycles per
intersection were identified with the exception again of the Waverley Street/Concord Street
intersection, at which, 61 bicycles, predominantly traveling northbound and southbound on
Concord Street were observed. Recent observations conducted on Thursday, June 5, 2008 for this
study, however, found less than ten bicycles during the same periods.

Intersection Operations

HCM Methodology

Traffic operations at the unsignalized intersection of Hollis Street at Irving Street were evaluated
using the SYNCHRO software package (Version 6, Build 614), which is based on methodologies
contained in the 2000 Highway Capacity Manual. Traffic operations are defined by level-of-
service (LOS), which is a qualitative measure that associates LOS with vehicle delays. The
relationship between LOS and delay is summarized in Table 1.
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Table 1 - Level of Service Criteria

Signalized Intersection & Unsignalized Intersection
LOS Roundabout Criteria Criteria
Average Total Delay Average Total Delay
(Seconds per Vehicle) (Seconds per Vehicle)
A <10.0 <10.0
B 10.1to 20.0 10.1to0 15.0
C 20.1to0 35.0 15.1to0 25.0
D 35.1t055.0 25.1t0 35.0
E 55.1 to 80.0 35.1t0 50.0
F > 80.0 >50.0

Source: Highway Capacity Manual, Transportation Research Board; Washington, DC; 2000

Traffic operations at the roundabout type intersection of Concord Street at Union Avenue were
evaluated using the SIDRA software package (Version 2.0). SIDRA is used to analyze modern
roundabout intersections. The Level of Service criteria are the same for roundabouts and
signalized intersections. The Level of Service criteria are presented in Table 1.

The study area intersections were analyzed for existing conditions observed during weekday
morning and weekday afternoon peak hours.

Analysis Results

The following section will describe the Level of Service analysis results for the study area
intersections. The results are summarized in Table 2 and Figure 4.

Table 2 - Existing (2007) Intersection Level of Service Analysis Results

. AM Peak Hour PM Peak Hour
Intersection Movement
LOS Delay LOS Delay
Route 126 Hollis Street Northbound c | 201 D | 261
(Hollis Street) @ Hollis Street Southbound C 16.3 F . 851
Irving Street Irving Street Northwestbound C 16.8 D 30.5
Route 126 Concord Street Northbound B 18.0 B 18.1
(Concord Street) | Concord Street Southbound A 6.0 A 5.9
@ Union Avenue | ypjon Avenue Southeastbound A 8.1 A 7.8

The level of service analysis results for the morning peak hour are favorable at all intersections.
All approaches of the Hollis Street at Irving Street intersection operate at LOS C. At the Concord
Street at Union Street Roundabout, the Concord Street southbound and Union Avenue approach
operate at LOS A during the morning peak hour and the Concord Street northbound approach
operates at LOS C.

Conditions remain approximately the same between the morning and afternoon peak hours at the
Concord Street at Union Avenue roundabout. Results, however, are much different between the
morning and afternoon peak hours at the Hollis Street at Irving Street intersection. The
northbound and northwestbound approaches of this intersection operate at LOS D and the
southbound approach operates at LOS F during the afternoon peak hour. Congestion from the
Concord Street/Waverly street intersection causes northbound traffic to back up through this
intersection making it difficult to make southbound left turns. Based on field observations, the
traffic model slightly over estimates the delay that is experienced by the southbound approach.

Framingham Downtown Programmatic Study Existing Traffic Operations
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The field observations also reveal that northbound drivers typically leave space for left turns to
pass through queued traffic if the queue reaches through this intersection. Occasionally, however,
the space is not open and southbound left turns need to wait for the queue to clear before making

the left turn.

VEHICLE CRASH HISTORY

Crash records maintained by the Massachusetts Registry of Motor Vehicles and distributed by the
Massachusetts Highway Department were reviewed for the years 2004 through 2006, the most
recent three-year period available. The crash data is reviewed to determine if there are any trends
that could be corrected. The results of the review at the two project intersections are summarized

in Table 3.
Table 3 - Vehicle Crash History
Concord Street @ Hollis Street @
Union Avenue Irving Street
Year 2004 2005 2006 ‘ Total || 2004 2005 2006 ‘ Total

Total Crashes | 24 12 17 | 53 | 13 18 10 [ 41
Rear End 8 3 9 20 5 3 3 11

Angle 3 3 2 8 2 5 0 7

- Head On 0 0 0 0 0 0 0 0
-g & | Sideswipe (Same Direction) 7 4 6 17 3 5 5 13
% iy Sideswipe (Opposite Direction) 1 0 0 1 1 0 0 1
©  [“Single Vehicle Crash 1 0 0 1 1 2 2 5
Unknown 1 0 0 1 0 0 0 0

Not Reported 3 2 0 5 1 3 0 4
Property Damage 10 6 9 25 7 13 7 27

g o | Non-Fatal Injury 7 1 4 12 1 1 1 3
2 £ | Fatal Injury 0 0 0 0 0 0 0 0
b = [Unknown 0 0 0 0 0 0 1 1
Not Reported 7 5 4 16 5 4 1 10
Daylight 19 8 14 41 7 13 8 28

Dark Roadway 1 0 0 1 0 0 0 0

% = Dark Lighted Roadway 3 3 2 8 4 3 0 7
o o | Dusk 1 0 0 1 1 2 2 5
£~ Dawn 0 0 1 1 0 0 0 0
Dark Unknown Roadway Lighting 0 0 0 0 0 0 0 0

Not Reported 0 1 0 1 1 0 0 1

Clear 12 7 10 29 6 15 6 27

Sleet 0 0 1 1 0 1 0 1

% o | Rain 6 0 1 7 1 0 0 1
55 | snow 1 1 0 1 0 0 1
= § | Cloudy 5 3 5 13 3 2 4 9
Unknown 0 0 0 0 1 0 0 1

Not Reported 0 1 0 1 1 0 0 1

Framingham Downtown Programmatic Study

BETA Group, Inc.

Existing Traffic Operations

Page 12



A total of 53 crashes, or an average of 17.7 crashes per year, occurred at the Concord Street at
Union Avenue intersection over the three year period reviewed. A total of 41 crashes, or an
average of 13.7 crashes per year, occurred at the Hollis Street at Irving Street intersection over the
three year period reviewed. Crash characteristics of an intersection are expressed in terms of its
crash rate, or crashes per million vehicles entering (CPMVE) the intersection. The crash rate for
the Concord Street/Union Avenue intersection is 1.86 CPMVE and the Hollis Street at Irving
Street intersection crash rate is 1.48 CPMVE. The statewide average is 0.66 CPMVE for
unsignalized intersections. The average crash rate for unsignalized intersections within
MassHighway District 3, the district which Framingham lies in, is 0.78 CPMVE.

The intersection of Concord Street/Union Avenue has a crash rate that is nearly 3 times the
statewide average, and slightly more than twice the District 3 average crash rate. The intersection
of Hollis Street at Irving Street has a crash rate that is more than twice the statewide average and
slightly less than twice the District 3 average. In general the downtown Framingham area has an
extensive crash history. Between 2004 and 2006 approximately 269 vehicle crashes occurred
along the stretch of Concord Street between and at the two study area intersections.

Crashes at both study area intersections are primarily rear-end and sideswipe (same direction)
type collisions occurring on clear days during daylight hours. No fatalities have been reported at
the intersections, and the number of injuries reported is relatively low. Most crashes are property
damage only crashes.

Rear-end crashes are generally not the type that would be improved through traffic signal
operations. In this case, however, the Concord Street/Union Avenue intersection is a roundabout,
while the Hollis Street/Irving Street intersection operates with characteristics similar to a
roundabout. These characteristics are indicative of a highly congested corridor where driver
frustration may be high due to the constant stop-and-go flow. In these cases, installation of traffic
signals would create more predictable and therefore orderly traffic flow.

TRAFFIC SIGNAL WARRANT ANALYSIS

Justification for traffic signal installation requires an engineering analysis which includes an
evaluation of the intersection operation and safety to determine if a traffic control signal is
warranted at the location.

The Manual on Uniform Traffic Control Devices (MUTCD) contains eight Warrants for the
installation of traffic signals. These warrants, which consider vehicular and pedestrian volumes,
delay, and crash history, are listed below.

Warrant 1. Eight Hour Vehicular Volume

Warrant 2. Four Hour Vehicular Volume
Warrant 3. Peak Hour

Warrant 4. Pedestrian Volume

Warrant 5. School Crossing

Warrant 6. Coordinated Signal System
Warrant 7. Crash Experience

Warrant 8. Roadway Network

An intersection need only satisfy one of these warrants to justify installation of traffic signals.
Satisfaction of one or more of these warrants in itself, however, does not require either the
installation or continued operation of a traffic signal.

Framingham Downtown Programmatic Study Existing Traffic Operations
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An evaluation of the signal warrants indicates the criteria for the following warrants are satisfied
at the both the Concord Street at Union Avenue and the Hollis Street at Irving Street
intersections.

Warrant 1. Eight Hour Vehicular Volume
Warrant 2. Four Hour Vehicular Volume
Warrant 3. Peak Hour

A copy of the complete warrant analysis for these locations is included in the appendix.

Based on this analysis it is concluded that a traffic control signal is warranted for installation at
both study area intersections.
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Appreh % 40.7 59.3 0 15.7 2.4 81.9 1.3 83.1 15.6° 100 0 0
Total % 14.2 20.6 0 53 0.8 27.5 0.4 25.9 4.9 0.4 0 0
Route 126 ' erfl1g st 77 777 Routel26 c Store 24 Dr
From North From East From South From West

t

Start Time  felt  Thru i Right  app. 1'5m|§ Left  Thru Righti App. 'l'nml: Left  Thru . Right Appxn'qmlf left  Thru ..!.lig.]ltl{._}_\ﬁ]._ﬂt;l'

. In t: ‘ngal
Peal Hour Analysis I'rom 07:00 to 08:45 - Peak 1 of |

Peak Hour for Entire Intersection Begins at 07:00
07:00 8 5 0 13- 2 0 14 16 0 12 2 14 0 0 0 0! 43
07:15 7 9 0 16 ¢ I 1 7 9 0 6 3 9 0 0 0 0 34
07:30 3 4 0 7 2 0 15 17 0 6 2 8 1 0 0 1 33
(7:45 4 0 0 10 2 1 11 14 0 7 2 9 0 0 0 0! 33
Total Volume 22 24 0 46 7 2 47 506 0 31 ) 40 I 0 [\ P Pk
% App. Total  47.8 522 0 125 3.6 839 0 715 225 B N R
PHF 088 667 000  719° 875 500 783  .824. 000 646 750 714 250 000 000 3507 83
Peak Hour Analysis From 07:00 to 08:45 - Peak | of |
Peak Hour for Zach Approach Begins al: o o ] ) S
07:00 ©07:00 . 07:00 1 07:00 ]
+0 mins. 8 5 0 13 ¢ 2 0 14 16 . 0 12 2 14 0 0 0 0]
+15 mins. 7 9 0 16 1 1 7 9 0 6 3 9: 0 0 0 0
+30 mins. 3 4 0 7- 2 0 15 17 0 6 2 8 { 0 0 1
+45 mins. 4 6 0 10 2 | 1. 4 o 7. 2 9 0 0 0 0
Total Volume 22 24 0 46" 7 2 47 56 0 31 9 40 I 0T T 1
% App. Total ~ 47.8 522 0 125 36 89 0 715 225 0 o0 0 i
PHF 088  .667 000 719" 875 500 783 824 7000 046 750 714 250  .000  .000 250




. N/S Street: Route 126

E/W Street: Irving Street
City/State : Framingham, MA
Weather : Clear

Route 126
I'rom North

Start Time Left Thru Right
10:00 35 16 10
[6:15 49 127 13
16:30 33 88 9
16:45 25 87 7
Total 142 418 39
17:00 38 8() 9
17:15 35 129 8.
17:30 sl 97 4
17:45 36 139 1
Total 160 445 32

Grand Total 302 863 71 -

Apprch % 244 69.8 5.7

Total % 10.3 29.5 24
Cars 286 840 69

Y Cars 04,7 97.3 97.2
Trucks 16 23 2
Y Trucks 53 2.7 2.8

Route 126
) I'rom North )
Start Time  left  Thru  Right  app.Towr | Left

Peak Hour Analysis From 16:00 to 17:45 - Pegk | of 1
Pealk Hour for Entirc Intersection Bcgin:
9 7

7, 1700 38 80 .35
4 17:15 15 129 8 172 ¢ 29
17:30 51 97 4 152 22

17:45 36 139 [ 186 . 36

Total Volume 160 445 32 637 122
% App. Total  25.1 699 5 314

PHF 7% 800 727  .850: .847

Peak Hour Analysis From 16:00 o 17:45 - Peak | of |
Peak Hour for Each Approach Begins al:

17:00 16:43

+0 mins. 38 80 9 127, 37
+15 mins. 35 129 8 172 35
+30 mins. 51 97 4 152, 29
+45 mins. 30 139 11 186 22
Total Volume F60 445 32 637 . 123
Y% App. Total  25.1  69Y.9 5 30.1

PIF 784 80D 727 850 831

Irving St

From East

feft  Thru;
22 3
23 11
27 14
37 11
119 39
a5 7
29 7
22 23
30 7
122 44
231 83
313 1.2
7.9 2.8
218 83
944 100
13 0
5.6 0

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks
Roule 126
~From South

living St
From East

Thru

I

23

1.8
522

48

. Right |

69
47
65
41
222
572

804

56
69

65
237
58.1
.859

Right
47"
46 .

54
56

203

69
47
65
4]

222

425
57.5
14.5

410"

96.5

15"

35

App. Total

i1
83 -
110 -
84
388 .

874

104
1.

110

408

919

Left

NS - W

Left

W o = =N

Thru
71
67
86
70

294

69
98
72
91
330

624
78.9
213

004
96.8

20
32

Route 126

From South
~ Right

Thru

69
98
72
9l
330

.842

69
98
72
9l

330

77.5
842

775

1l
18
35
25
89
20.9
.636

Il
138
kE
25
89
20.9
0636

Right ;
o
12.

15
() -
G6 -

1
18
35
25

89

155
19.6
53:
146 ;
94.2 .

9
58,

i

" App. Total §

83!
17
107
19 .
426°

I8
H
0.6
8
100
0

0

{eft

“16:30

83!
117
107 ¢
119 §
420 :

895

3

3

0

2

8
&5
.607

File Naine : 06910004
Site Code : 09610004
Start Date : 5/18/2006

PageNo :1
Store24Dr |
Thru | Right | ini. Total|
13 5 361
3 5 360
13 8 351
20 6! 332
49 24 1404
13 7 341
12 7! 393
15 2! 386
L. 5. _405
51 21, 1525
100 45; 2929
61.3 276
34 151 o
99 437 2828
99 | 956. . 966
I 21 101
1 44 3.4
Store24br !
From West i

i

Thrit Right | App, Totat { Int, Total |

13
20
13
12
58
61.7
725

7 20| 341
7 21| 303
2 17] 38
LS. 16 405
21 74| 1525
284
750 BBLj 941

8 24 }
i) 29 !
7 20
72
38 o4 |



+

, Accurate Counts
. N/S Street : Route 126 978-664-2565 File Name : 06910004

E/W Street: Irving Street Site Code : 09610004
City/State : Framingham, MA Start Date : 5/18/2006
Weather : Clear PageNo :1

Groups Printed- Cars

Rouie 126 ' Irving St Route 126 Store 24 Dr |
From North o FromEast ~ FromSouth - From West |
Start Time Lefl Thru Right left.  Thru  Righti  Left Thru Right.  left  Thru: Right! Int Total
16:00 32 114 10 22 3 46 2 07 28 7 13 5, T 349
16:15 43 123 127 20 I 43 | I 62 12 3 3 4] 337
16:30 34 85 9 25 14 53¢ 1 83 13 3 13 8! 338
16:45 23 85 6 34 o oss; 69 8 3 20 6, ___ 32
Total 129 407 37 {0t 39 197 ¢ 5 281 6l . 16 49 23, 1345
17:00 36 77 9 34 7 68 3 o8 11 0 13 6 332
17:15 35 127 8 28 7 44 1 96 18- 2 1i 7 384
17:30 51 95 4 20 23 63 0 69 33 0 15 2! 375
17:45 35 134 I 35 7 38 3 90 23 0 1 50 392
Total 157 433 32 17 44 213 7 323 85 2 50 200 14837
Grand Total 286 840 60 218 83 410 12 604 146 - 18 99 43 2828
Apprch % 239 70.3 58 - 30.7 7 57.7 1.6 793 19.2 1.2 61.9 26.9 1
Total % 0.1 297 24 7.7 29 14.5 0.4 214 5.2 0.6 3.5 1.5 ||
Route 126 Irving St o Route 126 Store24Dr T}
From North rom East _ From South From West :

StartTime  Lefl  Thru  Right  approw  Left  Thru  Right appvow  Left: Thru Right ap.tomt  left  Thru  Right ® App, Tow | Int, Total |
Peak Hour Analysis 1rrom 16:00 (o 17:45 - Peak | of ]
Peak lour for Entire Intersection Begins at 17:00

17:00 36 77 ) 122. 34 7 68 109 3 68 11 82 0 13 6 19 332

17:15 35127 ) 1707 28 7 44 79 ! 96 18 1s 2 1 7 20 384

17:30 51 95 4 150 20 23 63 106 0 69 33 102 0 15 2 17 375

17:45 35 134 11 180: 35 7 38 80 3 90 23 116 0 i 5 16] 392
Total Volume 157 433 32 622 117 44 213 374 7 323 85 a5 2 50 20 72 1483
% App. Total 252 69.6 5.1 © 313 118 57 17 718 205 28 694 278

PHF 770 KO8 727 .864. .836 478 783 858 583 841 644 894 250 833 714 900 | 946

Peak Hour Analysis I'rom 16:00 to 17:45 - Peak | of |
Peak Hour for Each Approach Begins at:

17:00 " 16:45 i CHIT0 1630

+0mins. 36 77 9 122 34 11 55 100: 3 68 I 82 K 8 24
+Smins. 35 127 8 170 34 7 68 109 96 18 115 i 20 0 29
+30mins. 51 95 4 150 28 7 44 79- 0 69 33 102: 0 13 6 19
+ASmins, 35 134 11 18 20 23 63 106 3 v 23 e 2 117 20 |
Total Volome 157 433 32 6227 fia 48 230 394 7 323 85 415 8 57 21 92
% App. Total 252 9.6 5. 294 122 584 LT 718 205 87 02 293 |
PUF  .770 .80 727 804’ K53 522 346 004 583 .41 044 804 667 713 844 793



Accurate Counts

.. N/S Street : Route 126 078-664-2565 File Name : 06910004
E/W Strcet: Irving Strect Site Code : 09610004
City/State : Framingham, MA Start Date : 5/18/2006
Weather : Clear Page No :1

Groups Printed- Trucks

Route 126 Irving St Route 126 ’ Store 24 Dr [
'rom North o From East ) ) ~ From South ) From West
Start Time left  fhru Right:  left  Thru  Right  Left  Thru  Right Left  Thru  Right] Int Total]
16:00 3 2 0 0 0 1 0 4 2 0 07T 0 12"
16:15 6 4 | 3 0 3. 0 5 0 0 0 1 23
16:30 2 3 0 2 0 I 0 3 2 0 0 0i 13
16:45 2 2 1 3 0 1 0 I I 0 0 0 11
Total 13 I 2 8 0 6, 0 13 5 0 [ 59°
17:00 2 3 0 1 0 I, 0 | 0. 0 0 I 9
17:15 0 2 0 1 0 3. 0 2 0 0 ! 0 9
17:30 0 2 0 2 0 2 0 3 2. 0 0 0 11
17:45 f 5 0 . 0 3 0 I 2 0 0 0 13
Total 3 12 0 5 0 9 0 7 4 0 I N
Grand Total 16 23 2 13 0 15 0 20 9 0 1 2 101
Appreh % 39 56.] 4.9 46.4 0 53.6 ; 0 69 31 0 33.3 66.7
Total % 15.8 22.8 2 12.9 0 149 0 19.8 8.9 0 1 2
Route 126 ' Irving St ' Roule 126 ’ Store 24 Dr
From Noith From East B From South From West

Start Time ~ left  Thru Right  apyp. 'lfnllxl‘ Left  Thru Rigl}t; App. Totul - T__:(:_‘&: Thru - Right App.'_l'u_lul. lelt Thru f R_ight? ,x—;:;p.TntX\l —fﬁt,";r_ot:'sl—j
Peak Hour Analysis From [6:00 to 17:45 - Peak 1 of |

Peak Hour for Entire Intersection Begins at 16:00
16:00 3 2 0 5 0 0 | 1.0 4 2 6 0 0 0 0 12
16:15 6 4 1 11 3 0 3 6 0 5 0 5 0 0 1 1 23
16:30 2 3 0 5 2 0 I 3 0 3 2 5 0 0 0 0 13
16:45 2 2 ! 5 3 0 i 4 0 I I 2 0 0 0 0 11
“Total Volume 13 1 2 26 8 0 6 14 0 13 s 18 0 0 1 i 59
% App. Tolal 50 423 7.7 57 0 429 0 722 278 00100 o
PHIF 542 .6B8 500 591 .667 .000 500 583 000 .650 .625 750 .000 000 250 250 |  .GAT.

Peak Hour Analysis 'rom 16:00 to 17:45 - Peak | of |
Peak Hour for Each Approach Begins at:

16:00 l6:15 [6:00 16018

+0 mins. 3 2 0 5 3 0 3 6 0 4 2 6 0 0 i 1

+15 mins. 6 4 | It 2 0 | 3 0 5 0 5 0 0 0 0

+30 mins. 2 3 0 5 k) 0 | 4 0 3 2 5 0 0 0 0
+45 mins. 2 2 i 51 0 I 20 1 ! 20 0 1 1]

Total Volume 13 Il 2 26 9 0 6 15 0 13 5 18 0 0 2 2

% App. Total 50 423 7.7 60 0 40 0 722 228 0 0 100

PHF 542 688 .500 5917 750 000 .500  .625 000 .50 .625 750 .000 000 .500 500



N/S Street : Route 126

Accurate Counts

/ 978-664-2565 File Name : 06910002
E/W Street: Union:Avenue T - Site Code : 06910002
City/State : Framingham, MA Start Date : 5/18/2006 *
Weather : Clear PageNo :1
o e . - Groups Printed- Cars - Trucks
! i Route 126 Route 126 Union Ave
o | ___FromNorth From South Froro West :
i _StartTime: Thru j Right:  U-Tm Left | Thra | U-Trn Left | Right Int. Total |
07:00 72 7 4 115 - 125 3 10 46 382
07:15 74 7 I 109 114 4. 16 48 373
07:30 60 14 2 103 118 2 7 39 345
. 0745 69 w0 96 98 1 8 38 320
Total 275 3§ 7 423 455 10 41 171 1420
08:00 67 14 0! 98 101 2 16 42 340
08:15 88 10 5. 105 106 4 5 29 352
08:30 57 {5 3 144 135 6 11 27 398
o og4si 87 15 4 128 118 ) 12 59 433
T ol | T 299 54 12 475 460 22 44 157 1523
Grand Total | 574 92 19 898 915 32 85 328 2943
Apprch % i 83.8 13.4 2.8 48.7 49.6 17 20.6 79.4 ’
e Total% ] 19.5 31 0.6 30.5 311 LIj 29 1l
Cars | 518 89 18 795 838 29 7 285 2651
_ %Cars 90.2 96.7 " 94.7 88.5 91.6 90.6| T 929 86.9 90.1
“Trucks | 56 3 [ 103 77 3 6 43 292
% Trucks | 9.8 3.3 53 11.5 8.4 9.4 7.1 . 13.1 9.9
T k-,m T “Route 126 l Route 126 Union Ave
i From North - ! From South _ From West
Start Tame | Thru| _ Right] U-Trn] App.Toml|  Left| Thru| U-Tmn| App. Total Left] Right| App. Total| Int Total |
Peak Hour Analysis From 07:00 to 08:45 - FeakTaf 1 ’
Peak Hour for Entire Intersection Begins a : .
- 08:00 § 67 4 " 0 81 98 101 2 201 16 42 58 340
LR 88 10 5 103 105 106 4 215 5 29 34 352
08:30 ! 57 15 © 3 75 144 135 6 285 il 27 38 398
o oBd4s: 87 15 4 106 128 118 10 256 12 59 71 433
" Total Volume | 299 54 12 365 475 460 22 957 44 157 201 1523
% App. Total | 81.9 14.8 3.3 49.6 48.1 23 21.9 78.1
- PHF: 849 900 600 861 825 852 .550 839 .688 .665 708 379
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Pealc Hour for Each Approach Begins at: - -
: 08:00 108:00 [07:15
+0 mins. ! 67 14 0 81} 98 101 2 201 16 48 64
+15 mins. | 88 10 5 103] 105 106 4 215 7 39 46
+30 mins. 57 15 3 75t 144 135 6 285 8 38 46
+43 mins. . 87 15 4 1061 128 118 10 256 16 42 58
T forl Volame ;299 54T 02 TT3651 475 460 23 957 47 167 214
YhApp.Totali ~BLO 148 3.3 i 496 48.1 2.3 22 18
CUTTTTTPHFC T840 900 600 861 825 852 550 839 734 870 836
M- . Sl R . .. N . - Lo . .,'A'. .




Accurate Counts

N/S Street : Route 126 . . 978-664-2565 File Name : 06910002
E/W Street: Union Avenue : ’ Site Code : 06910002
City/State : Framingham, MA ’ . ' Start Date : 5/18/2006
Weather : Clear . ' - PageNo :1

Groups Printed- Cars -
Route 126 Route 126 Union Ave

i From North From South ] From West
Start Time Thru | Right | U-Trn Teft]  Thru] U-Tm Left | Right Int. Total |
07:00 62° 7 4 96 117 3 10 42 341
07:15 64 6 1 91 104 3 15 41 325
07:30 57 14 2 85 109 1 6 36 310
~ . 07457 o4 10 0 84 88 1 7 28 282
Total ¢ 247 37 7 356 418 8 38 147 1258
08:00 i 57 14 0 9 97 2 15 32 307
08:15 77 10 4 98 99 3 5 28 324
08:30 53 13 3 127 124 6 10 25 361
) 08:45 84 15 4 124 100 10 11 53 401
Total 271 52 11 439 420 . 21 41 138 1393
Grand Total 518 89 18 795 838 29 79 285 2651
Apprch % 82.9 14.2 2.9 © 478 504 1.7 21.7 78.3
Total % 19.5 34 0.7 30 31.6 1.1 3 10.8
o Route 126 Route 126 Union Ave
: From North N From South From West
Start Time : _ Thru] Right] U-Tm [ App. Total Teft| Thru|[ U-Tmn | App. Total Left| Right] App. Total |- Int Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Entire Intersection Begins at 08:00
08:00 | 57 14 0 71 90 97 2 189 15 .32 47 307
08:15: 77 10 4 91 98 99 3 200 5. 28 33 324
08:30 | 53 i3 3 69 127 124 6 257 T 10 25 35 + 361
08:45 § 84 15 4 103 124 100 10 234 11 - 53 64 401
Total Volume | 271 52 11 334 439 420 21 880 41 138 179 1393
% App. Total | 81.1 15.6 33 499 4717 . 24 29 771
} PHF; 807 867 .688 811 864 .347 525 856 .683 .651 699 .868
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Each Approach Begins at: . :
) 1 08:00 08:00 07:00
+0mins.: 57 14 0 71 920 97 2 189 10 42 52
+15 mins. : 77 10 4 91 98 99 3 200 15 41 56
+30 mins. 53 13 3 69 127 124 6 257 6 36 42
+45 mins. ; 84 15 4 103 124 100 . 10 234 7 28 35
" Total Valumey 271 52 11 334 439 420 21 880 38 147 185
% App. Total | 8l.1 15.6 3.3 49.9 47.7 ‘24 20.5 79.5
o PHF:  .807 .867 .688 811 864 .847 .525 856 633 875 826




Accurate Counts : ’
N/S Street : Route 126 978-664-2565 ) File Name : 06910002

E/W Street: Union Avenue Site Code : 06910002
City/State : Framingham, MA . Start Date : 5/18/2006
Weather CIEar . . ] PageNo :1

"Groups Printed- Trucks

Route 126 Route 126 Union Ave
o From North From South From West )
_ Start Time ~Thru]  Right: U-Trn Left | Thru | U-Tm Left | Right Int. Total |
07:00 10 0 0 - 19 F] o] 0 4 41
07:15 10 1 0 18 10 1 1 7 48
07:30 3 0 0 18 9 1 1 3 35
0745 5 0 0 12 10 0 1 10 38
Total | - 28 i 0 67 37 p] 3 24 162
08:00 10 0 0 8 4 0 1 10 33
08:15 1 0 1 7 7 1 0 1 28
08:30 4 2 0 17 11 0 1 2 37
o 08:45 3 0 0 4 18 0 1 6 32
Total 28 2 1 36 40 1 3 19 130
Grand Total | - 56 3 1 103 77 3 6 43| 292
Appreh % | 93.3 5 1.7 56.3 42.1 1.6 122 87.8
Total % | 19.2 ] 0.3 35.3 26.4 o 2.1 14.7
- ‘;”“'“ . Route 126 Route 126 Union Ave
: ; From North From South From West
Start Time | Thru| Right| U-Trn ] App. Total Teft| Thra| U-Trn| App. Total Left| Right| App. Total| Int Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1 \
Peak Hour for Entire Intersection Begins at 07:00
07:00 : 10 0 0 10 19 3 0 27 0 4 4 41
07:15 § 10 1 0 11 18 10 1 29 1 7 8 48
07:30 ! 3 0 0 3 18 9 1 28 1 3 4 35
07:45 1 5 Q0 0 5 12 10 0 22 ! 10 11 38
Total Volume | 28 ] 0 29 67 37 2 106 3 24 27 162
% App. Total | 96.6 3.4 0 632 34.9 1.9 : 11.1 88.9
T TTPHET 7m0 250 000 659 882 925 500 914 750 .600 614 244
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of |
Peak Hour for Each Approach Begins at:
’ : 07:45 07:00 07:15
-+0 mins. | 5 0 0 5 19 ] 0 27 1 7 8
+15 mins. 10 0 0 10 18 10 1 29 1 3 4
+30 mins. | 11 0 1 12 18 9 1 28 | 10 11
+45 mins. | 4 2 0 6 12 10 0 22 1 10 11
Total Volume ! 30 2 1 33 67 37 2 106 4 30 34
% App. Total | 90.9 6.1 3 63.2 349 1.9 11.8 88.2
T PHF: 682 250 250 688 882 925 .500 914  1.000 750 73

|
|




A Accurate Counts :
N/S Sireet: Route 126 978-664-2565 . File Name : 06910002

E/W Street: Union Avenue : . Site Code : 06910002
City/State : Framingham, MA . . Start Date : 5/18/2006

Weather : Clear PageNo : 1

Groups Printed- Cars - Trucks

! R ] : Route 126 Rounte 126 Union Ave
! ) . FromNorth ) _ From South From West
ST TSwrtTime: | Thr,  Right]  U-Tm Left | Thru]  U-Tmn Left] _ Right] Peds Int, Total |
R R 8l 12 4 130 120 13 10 62 0 432
16:15 113 15, 0 103 1 6 16 - 69 2 435
16:30 ; 93 13 0 135 106 9 16 59 3 434
] 16:45 76 11 2 133 111 10 15 62 2 —422 .
. Total; 363 51 6 501 448 38- .57 252 &) \ 1723 l N
17:00 73 9 0 127 114 12 10 67 5 417
17:15 83 14 1 129 111 10 12 61 0 421
17: 30 72 13 0 123 112 . 5 13 58 2 398
17:45 1 86 15 3 132 126 10 1 61 3 447
- Total | 314 51 4 511 463 37 46 247 10 . 1683
Grand Total § 677 102 10 1012 ~© 911 75 103 499 - 17 } 3406
Apprch % 85.8 12.9 1.3 50.7 45,6 3.8 16.6 . 80.6 2.7 ¢
Total % 19.9 3 03 29.7 26.7 2.2 3 14.7 0.5
Cars | 651 101 10 978 879 75 101 472 16 - 3283
% Cars | 96.2 99 100 96.6 96.5 100 98.1 94.6 94.1 . 964
- Trucks | 26 1 0 34 32 0 2 27 1] 123
% Trucks | 38 - 1 0 © 34 35 0 1.9 54 5.9 3.6
- T T Route126 ' Route 126 Union Ave
i ' From North . From South From West ]
[ Start Time . Thru|l Right! U-Trn| App. Total Left [ Thra]| U-Tm | App. Total Left] Right{ Peds| App. Total | Int. Total |
“Peak Hour Analysis From 16:00 to 17:45 - Peal oi 1
Peak Hour for Entire Intersection Begins F n L\E
16:00< 127 o7 130 130 B0 (130 10 - 62 0 72 432
16:15 : M o 0{ 103 ur o, 6. 220f 20 220 2 2 2
16:30 ¢ <93 13 0 106 106 106 9. 250 16 59 59 78 434
1 16:45 ¢ 76 1 2 89 133 111 ,/}_6) 254 15 62 2 79 422
" 'Tatal Volume§ 363 51 6 420 501 448 ( 3¢/ 987 57 252 7 316 1723
% App. Total i 86.4 121 1.4 50.8 45.4 3.9 18 - 797 2.2 :
,___ PHF: 803 _ .850 _ .375 820 928 933 731 938 ] 891 913 583, 908 . 990
Peak Houar Analysis From 16:00 to 17:45 - Peak 1 of 1 g
Peak Hour for Each Approach Begins at: .
' £16:00 17:00 16:15
+0 mins. 8l 12 12 97 127 114 114 253 253 253 2 2
+15 mins. ¢ 2 2 0 0 129 111 10 250 16 59 3 78
+30 mins. : 93 13 0 106 123 112 5 240 15 62 2 79
+45mins. 76 1 2 89 89 89 10 100 - 10 67 67 82
" Total V Volume 363 51 6 "420 511 463 37 1011 |, 57 257 12 326
% App. Total 864 12.1 1.4 50.5 45.8 3.7 17.5 78.8 37
_PHF 803 850 375 830 968 919 771 543|891 931 600 937




Accurate Counts

: 06910002

N/S -Street : Route 126 978-664-2565 . File Name
E/W Street: Union Avenue Site Code : 06910002
City/State : Framingham, MA Start Date : 5/18/2006
Weather : Clear PageNo :1.
_ Groups Printed- Cars
{— - ] Route 126 Route 126 Union Ave
! : From North From South From West
v Start Time | Thru Right|  U-Tm Left | Thru | U-Tm Left | Right | Peds Int. Total |
16:00 : 74 12 4 128 118 13 10 59 0 418
16:15 110 15 0 938 102 6 16 66 2 415
16:30 90 13 0 129 101 9 16 55 3 416
. 16:45 : 71 11 2 126 107 10 15 55 2 399
- Total | 345 51 6 481 428 38 57 235 7 1648
17:00 : 71 9 0 125 110 12 10 64 5 406 -
17:15 82 14 1 125 106 10 127 59 0 5 409
{7:30° 70 13 0 120 109 5 12 56 1 i 386
N 17:45 83 14 3 127 126 ) 101 10 58 3 434
T Towmlt T 306 50 4 497 451 371 44 237 9 T 1635
Grand Total . 651 101 10 978 879 75 101 472 16 3283
Appreh % ¢ 85.4 13.3 13 50.6 455 39 17.1 80.1 2.7
Total % 19.8 31 0.3 29.8 26.8 23 3.1 14.4 0.5
A
! Route 126 Route 126 Union Ave
! . FromNorth From South From West
: " "SartTime  Thrui  Right! U-Tm| App. Total Teft| Thru] U-Tm | App. Total Left| Right| Peds | App. Total | Int Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00
16:00 - 74 12 12 90 128 128 128 128 10 59 0 69 69
16:15: 69 69 0 0 98 102 6 206 206 206 2 2 415
16:30 ! 90 13 0 103 103 101 9 239 16 55 55 74 416
16:45 ' 71 11 2 84 126 C 107 10 243 15 .55 2 72 399
Total Volume 345 51 6 402 481 428 38 947 57 235 7 299 - 1648
% App. Total | 85.8 127 1.5 50.8  45.2 4 19.1 78.6 2.3
PHF | 784 850 375 .804 932 .907 731 914 891 .890 583 .890 : 986
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: .
- 16:00 17:00 . 16:15
+0mins, | 74 12 12 90 125 110 110 247 247 247 2 2
+135 mins. 2 2 0 0 125 106 10 241 16 55 3 74
+30 mins. 90 13 0 103 120 109 5 234 15 55 2 72
 H4Smins.i 71 1l 2 84 84 84 10 10 10 64 64 79
""Total Volume 1 345 51 6 402 497 451 37 985 57 340 12 309
% App. Total : 858 12.7 1.5 50.5 45.8 3.8 18.4 77.7 3.9
_____ PHF 784~ 850 375 804 978 895 771 936|891 909 600 920

k




Accurate Counts

N/S Street: Route 126 978-664-2565 File Name : 06910002
E/W Street: Union Avenue Site Code : 06910002
City/State : Framingham, MA . Start Date : 5/18/2006
Weather : Clear PageNo :1

Grbups Printed- Trucks

: ' Route 126 Route 126 Union Ave
i B ___ FromNorth ) From South From West
T StartTime  Thru: Right]  U-Tm Left | Thru]  U-Tm Lefti __ Right] Peds Int. Total |
' 16:00 : 7 0 0 2 2 0 0 3 0 14
16:15 - 3 0 0 5 9 0 0 3 0 20
16:30 3 0 0 6 5 0 0 4 0 18
o leas: 5 0 ] 7 4 0 0 7 0 {23
Total 18 0 0 20 20 0 0 17 0 75
17:00 - 2 0 0 2 4 0 0 3 0 11
17:15 - ! 0 0 4 5 0 0 2 0 12
17:30 . 2 0 0 3 3 0 ] 2 1 12
17:45 3 1 0 5 0 0 1 3 0 13
Total 8 1 0 14 12 0 2 10 1 48
Grand Total ; 26 1 0 34 32 0 2 27 1 o123
Appreh % - 96.3 37 0 51.5 48.5 0 6.7 90 33 "
Total % . 211 0.8 0 276 - 26 0 1.6 22 0.8
i..__._____-____.“__z_,___ “T77 TRoute 126 Route 126 Union Ave
[ : ___ From North From South From West
U Start Time | Thru: Right! U-Tm] App. Total | - Left| Thru| U-Trn | App. Total Left | Right| Peds | App-Total | Int. Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak | of 1 ’
Peak Hour for Entite Intersection Begins at {6:00
16:00 | . Vot 0 0 0 2 2 0 4 0 3 0 3 14
16:15 5 3 0 0 3 5 5 0 0 0 3 0 3 20
1630 3 0 0 3 6 5 0 11 0 4 0 4 18
o le4s. 5 [ 0 5 5 4 0 1 0 0 0 0 0
" Total Volume . I8 0 0 i8 20 20 0 40 0 17 0 17 75
% App. Total . 100 0 0 50 50 0 ! 0 100 0 ~
PHF. 643 _ .000___ .000 643 714 556 .000 7141 - 000 607 - 000 .607 815
Peak Hour Analysis From 16:00 to 17:45 - Peak | of |
Peak Hour for Each Approach Begins at: i
N T T16:00 [ 16:15 ] 16:00
+0 mins. 100 0 0 0 5 5 0 0 0 3 0 3
+15 mins. 3 0 0 3 6 5 0 11 0 3 0 3|«
+30 mins, * 3 0 o} 3 3 4 0 11 0 4 0 4
a +45mins. ;5 0 0 5 2 4 0 6 0 0 0 0
Total Volume | 18 0 0 ] 20 22 0 42 0 17 0 17
% App. Total | 100 0 0 47.6 52.4 0 0 100 0
PHF' 643 000 000 643 714 6ll 000 750 .000 607 .000 607 |-




N/S Street : Route 126
E/W Street: Union Avenue

i

Accurate Counts
978-664-2565

File Name : 06910002
Site Code : 06910002

City/State : Framingham, MA Start Date : 5/18/2006
Weather : Clear PageNo :1
Groups Printed- Peds
Route 126 Route 126
From North From South -
Start Time #17WB | #17EB | #16 EB #16 WB Int. Total
07:.00 1 4 0 0 5
07:15 5 3 0 0 8
07:30 9 9 4 4 26
07:45 6 4 1 3 14
Total 21 20 5 7 53
08:00 1 12 3 0 16
08:15 9 3 7 1 20
08:30 10 3 2 3 18
08:45 9 7 0 5 21
Total 29 25 12 9 75
Grand Total 50 45 17 16 128
Apprch % 44.6 40.2 152 100
Total % 39.1 352 133 12.5
Route 126 Route 126
From North From South
Start Time #17WB| #17EB| #16 EB | App. Total #16 WB | App. Total Int. Total |
Peak Hour Analysis From 07,00 to 08:45 - Peak 1 of 1 '
Peak ‘Hour for Entire Intersection Begins at 07:30
07:30 9 5 4 22 4 4 26
07:45 6 4 1 11 3 3 14
08:00 1 12 3 16 0 0 16
08:15 9 3 i 19 1 i 20
. Total Volume 25 28 { 68 3. 8 76
% App. Total 36.8 412 22 100
PHF .694 583 536 773 .500 .500 131
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: )
07:30 08:00
+0 mins. 9 9 4 22 S 0 0
+15 mins. 6 4 1 11 I 1
+30 mins, 1 12 3 16 3 3
+45 mins. 9 3 7 15 5 5
Total Volume 25 28 15 68 9 9
% App. Total 36.8 41.2 22.1 100
PHE .694 583 536 73 A50 .450




o . Accurate Counts .
N/S Street: Route 126 . 978-664-2565 ) File Name : 06910002

E/W Street: Union Avenue ' ' _ Site Code  : 06910002
City/State : Framiingham, MA - . o Start Date : 5/18/2006
Weather : Clear ) . ‘ PageNo :1 :

Groups Printed- Bikes

! P Route 126 Route 126 ‘Union Ave
§ i o From North From South ) From West
| ‘Start Time | Thru| Right Left| Thru Left | Right Int. Total |
07:00 ! 0 0 0 0 0 0 0
07:15 1 0 1 0 1 0 3
07:30 0 0 1 0 1 0 2
o 07451 __ 0 0 0 0 0 0 0
Total 1 0 2 0 2 0 5
08:00} 0 0 0 0 ] 0 1 -
08:15 0 0 0 i} 1 0 1
08:30 0 0 0 0 0 0 0
_ 08:45 2 0 0 0 0 0 2
Total 2 0 0 [ 2 0 4
Grand Total 3. 0 -2 0 4 0 9
Appreh % 100 0 100 0 100 0
Total % 333 0 222 0 44.4 0
‘; Tt e _{ " "Route 126 h Route 126 Union Ave
% : From North o From South From West
i StartTime| - Thru! _ Right] App. Total Left | Thru | App. Total Left | Right[  App. Total Tnt. Total |
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15
07:15 | 1 0 1 1 0 1 1 0 1 3
07:30 | Q o] g 1 0 I 1 0 1 2
07:45 0 0 0 0 0 0 0 0 0 0
08:00 | 0 0 0 0 0 0 1 0 1 1
Total Yolume ! - 1 0 1 2 0 2 3 0 3 6
% App. Total ; 100 0 100 0 100 0 )
} PHEF | 250 000 _ 250 .500 .000 500 750 . 000 750 . .500
Peak Hour Analysis From 07:00 to 08:45 - Peak 1 of 1
Peak Hour for Each Approach Beginsat: .
108:00 07:00 07:15
+0 mins. i 0 : 0 0 0 0 o 1 0 1
+15 mius. | 0 0 0 1 0 1 1 0 1
+30 mins. | 0 0 0 1 0 1 Q 0 0
~ +45 mins, | 2 0 2 0 0 0 1 0 1
Total Volume I 2 0 2 2 0 2 3 0 3
% App. Total | 100 0 R 100 0 . 100 - 0 -
T UPHF ;. 250 000 250 300 000 500 750 000 750




Accurate Counts :
: 06910002

N/S Street : Route 126 978-664-2565 File Name
E/W Street: Union Avenue Site Code : 06910002
City/State : Framingham, MA Start Date : 5/18/2006
Weather : Clear PageNo :1
Groups Printed- Peds
Route 126 Route 126
From North - _From South .
Start Time #17 WB | #17EB | #16 FB #16 WB Int. Total |
16:00 11 3 9 1 24
16:15 12 5 4 13 34
16:30 15 - 4 8 2 29
16:45 10 11 9 15 45
Total 48 23 301. 31 132
17:.00 16 12 13 8 49
17:15 9 10 7 7 33
17:30 14 .9 14 8 45
17:45 1 -9 16 8 44
Total 50 40 50 3 171
Grand Total 98 63 80 62 303
Apprch % 40.7 26.1 332 100
. Total % 323 20.8 264 205
Route 126 Route 126
From North From South
Start Time #17 WB | #17EB | #16 EB | App. Total #16 WB | App. Total Tnt. Total
‘Peak Hour Analysis From 16:00to 17:45 - Peak 1 of 1 -
Peak Hour for Entire Intersection Begins at 16:45
16:45 10 11 9 30 30 30 45
17:00 45 45 13 13 8 8 8
17:15 9 10 7 26 7 7 33
17:30 14 9 9 37 8 8 45
Total Volume 49 42 43 134 38 38 172
% App. Total 36.6 31.3 32.1 100
PHF 766 875 _ 768 817 633 .633 .878 .
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at: :
. 17:00 16:15
~+0 mins." 100 100 13 13 13 13
+15 mins. 9 10 ' 7 26 2 2
+30 mins. 14 9 14 37 37 37
+45 mins. 11 9 9 36 8 8
Total Volume 50 40 50 140 33 38
% App. Total 35.7 28.6 357 - - 100
PHF .781 .833 .781 .854 .633 .633




Accurate Counts -
N/S Street : Route 126 - 978-664-2565
E/W Street: Union Avenue

City/State : Framingham, MA

File Name : 06910002
Site Code : 06910002
Start Date : 5/18/2006

Weather : Clear PageNo :1.
- e Groups Printed- Bikes
T T | Route 126 Route 126 Union Ave
] ) . { . FromNorth From South From West
f ____ . StartTimel ~_ Thru ] Right j Left | Thru Left | Right Int. Total |
16:00 ! 2 0 1 0 0 0 3
16:15 ¢ 0 0 0 0 0 0 0
16:30 | 4 0 0 2 0 { 7
. led4s5: 1 0 0 1 0 0 2
o Total | 7 0; 1 3 0 1 _ 12
17:00 § 1 0 1 0 0 0 2
17:15 ] 4 0 0 2 0 0 6
17:30 | | 1 I 0 0 0 3
17:45 | 0 0 i 0 0 0 i
T Total ; 6 1 3 2 0 0 12
Grand Total | 13 1 4 5 0 1 24
Apprch % | 92.9 7.1 44.4 55.6 0 100
Total % | 542 42 16.7 20.8 0 42
[” T e Route 126 - Route 126 Union Ave
. R From North From South From West
T Start Time . Thru] _ Right] App- Total Left | Thru| App. Total Teft|  Right| App. Total Tnt. Total |
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of | ' .
Peak Hour for Entire Intersection Begins at 16:30
16:30} Tot. Volume| 0 0 0 0 0 0 0 0 0
1645 l 0 1 0 1 1 0 0 0 2
17:00 I 0 1 1 0 1 0 0 0 2
17:15. 4 0 4 0 2 2 0 0 0 6
Total Volume 10 4] 0 1 5 6 V] | 1 17
% App- Tatal 100 0 ) 16.7 833 0 100
PHF .625 .000 250 .625 .750 0 250 .607
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
S 16:30 16:30 A
+0 mins. | 100 0 0 0 0 0 0 0 0
+15 mins. ¢ 1 0 1 0 1 1 0 0 0
+30 mins. i 1 0 1 1 0 1 0 0 0
e +ASmins.’ 4 0 4 0 2 2 0 0 0
Total Volume ’ 10 0 10 1 5 [ 0 1 1
% App. Total 100 0 16.7 83.3 0 100
T PHF: T 25000 250 625 750 0 250
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APPENDIX B
Crash Rate Worksheets



Massilghway

CRASH RATE WORKSHEET

CITY/TOWN : Framingham

COUNT DATE : May-06
DISTRICT : 3 UNSIGNALIZED : SIGNALIZED: [ ]
e eeeeanaaaneaenn AINTERSECTION DATA ~ e,
MAJOR STREET : Concord St
MINOR STREET(S) : Union Ave
T <
2 :
) &
INTERSECTION North >
DIAGRAM >
~
(Label Approaches) %’?} </
Volumes
l\ (l AM(PM)
=8=
e
233
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB Vehicles
VOLUMES (AM/PM) : 985 363 291 1,6395 :
"K" FACTOR: APPROACH ADT : ADT = TOTAL VOLFK® FAGT
, # OF AVERAGE # OF .
TOTAL # OF CRASHES : 53 YEARS - 3 CRASHES (A): 17.67
. S _ (A *1,000,000)
CRASH RATE CALCULATION : 1.86 RATE = (ADT * 365)
Comments : Average Crash Rates for unsignalized intersections: District 3 = 0.79; Statewide = 0.66
Project Title & Date: Framingham Downtown Programatic Plan

Loc (1)



Massiighway

CRASH RATE WORKSHEET

CITY/TOWN : Framingham

COUNT DATE :

DISTRICT : 3

MAJOR STREET :

UNSIGNALIZED :

SIGNALIZED :

~ INTERSECTION DATA ~

Hollis St/ Irving St

MINOR STREET(S) :

Irving St

—
[ W]
=9 o
AR
=% =t
=)
Lr B

INTERSECTION North
DIAGRAM ’Q
(Label Approaches)
Volumes
AM(PM)
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB WB Vehicles
VOLUMES (AM/PM) : 430 725 390 1,545
"K" FACTOR: APPROACH ADT : ADT = TOTAL VOLFK" FACT.
. # OF AVERAGE # OF "
TOTAL # OF CRASHES : 41 YEARS - 3 CRASHES (A): 13.:67
] _ { A*1,000,000)
CRASH RATE CALCULATION : 1.48 RATE = (ADT * 365 )

Comments :

Average Crash Rates for unsignalized intersections: District 3 = 0.79; Statewide = 0.66

Project Title & Date:

Framingham Downtown Programatic Plan

Loc(2)



APPENDIX C
Signal Warrant Analysis



7/1/2008

r Warrants Summary

Information

Analyst MWW ‘ . Concord Street @ Union
Agency/Co BETA Group, Inc. Intersection Avenue

Date Performed 5/16/2008 Jurisdiction Framingham, MA

Proiect ID 3619 - Framingham Units U.S. Customary

) Programatic Time Period Analyzed AM

East/West Street Union Avenue North/South Street Concord Street (Route 126)
File Name Union@Concord.xhy Major Street North-South

| Project Description 3619 - Framingham Programatic

General | IRoadway Network
Major Street Speed (mph) | 25 : Population < 10,000 Two Major Routes =
Nearest Signal (ft) 500 .. | Coordinated Signal System Weekend Count B
Crashes (per year) 17 [T |Adequate Trials of Alternatives 5-yr Growth Factor 0

EB WB ' NB SB
Geometry and Traffic
LT TH RT LT TH RT LT | TH RT LT TH RT

Number of lanes, N 1 1 1 0 0 0 0 1 0 0 1 0
Lane usage L T R T T
Vehicle Volume Averages (vph) 0 259 0 0 0 0 0 713 0 0 660 0
Peds (ped/h) / Gaps (gaps/h) - / - - / - - / - - / -
Delay (s/veh) / (veh-hr) - / - - / - -- / - - / -

Warrant 1: Eight-Hour Vehicular Volume

1 A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--

I
1 B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) —-or— “
1 80% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach) v

Warrant 2: Four-Hour Vehicular Volume v

2 A. Four-Hour Vehicular Volumes (Both major approaches —and-- higher minor approach) IC2

Warrant 3: Peak Hour P2
3 A. Peak-Hour Conditions (Minor delay --and-- minor volume —and- total volume ) --or--

3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach) 2

Warrant 4: Pedestrian Volume =

4 A. Pedestrian Volumes (Four hours --or-- one hour) --and-- E

4 B. Gaps Same Period (Four hours --or-- one hour) I

Warrant 5: School Crossing =

5. Student Volumes —and--

5. Gaps Same Period

Warrant 6: Coordinated Signal System B

6. Degree of Platooning (Predominant direction or both directions) I

Warrant 7: Crash Experience [

7 A. Adequate trials of alternatives, observance and enforcement failed —-and--

7 B. Reported crashes susceptible to correction by signal (12-month period) —and--
7 C. 80% Volumes for Warrants 1A, 1B --or-- 4 are satisfied

<=

Warrant 8: Roadway Network I~

Page 1 of 2



7/1/2008

8 A. Weekday Volume (Peak hour total —and- projected warrants 1, 2 or 3) —or--

8 B. Weekend Volume (Five hours total)
Copyright © 2005 University of Florida, All Rights Reserved HCS+™  version 5.2 Generated: 7/1/2008 10:58 AM

Page 2 of 2



17172008

Warrants Volume

Information
Analyst MWW Intersection Concord Street @ Union Avenue
Agency/Co BETA Group, Inc. Jurisdiction Framingham, MA
Date Performed 5/16/2008 Units U.S. Customary
Project ID 3619 - Framingham Programatic Time Period Analyzed AM
East/West Street Union Avenue North/South Street Concord Street (Route 126)
File Name Union@Concord.xhy Major Street North-South
Project Description 3619 - Framingham Programatic
Warrant 1
Condition A - Hinimum Vehicular Volume Condition B - Interruption of Continuous Traffic
Yehicles per hour on Vehi
higher-volume ehlgles per hour on
Number of lanes for Vehicles per hour on major street}  minor-street approach o . . higher-vilume
moving traffic on each approach {total of both approaches) {one direction only) _ Plurmber of lanes for Vehicles per hour anmajor street] - minor-sireet approach
Jmoving iraffic on each approach {iotal of both approaches) {one direction only)
Major Street.  Minor Strest 100%°  BO%  70% AN . R N N
T Slee orSIse —_— e 1008 9% TON Major Street - Minor Strest 00% 0% 0% 100%" 80%" 70%
s PO | PR 500 400 350 150 120 105
2Zormore.. oo 600 480 420 180 120 10 T ja S0 B00 625 L
2o0r more.. 2 or-more .., &OC’ 4480 420 200 16@ 140 2o mote... 1""“""“""' QDD 720 630 75 8
ervenrne e 2 or more.... 500 400 350 200. 160 140 2ormore..  Zermore.. a0 720 630 100 80 70
1 2-0rmare .... 750 600 525 100 80 70
Warrant 2 Warrant 3
T 509 T : T . . 500
= o 2 OR MORE LAKES & 2 UR MORE LANES T - 1
- 400 ™~ S so0 ‘\ N 1.2 DR MORE LANES & 2 OR HORE LANES
g '\ S‘/ ZGRMORE LANES & 1 LANE . ~L L \_‘/ N '
Eé 206 - P 1LANE S 1 EANE 5 g 403 e st =~ - | 2ORMORELAHES 8 1 1ANE
E§ \‘\:k Py EE 300 \\‘.\\‘5(“ 1LANE &1 LA
g5 S s e e g
%g %\:“*\\ s | 2 3 T T e 150
> - *80 2 1w = = *108
po oy =
0] o]
= 330 40D 500 [a0] 700 800 900 4000 11007 - 31200 1300 1400 - 00 580 ECO 700 80¢ 960 100D 1100 1200 1300 1400 1500 1300 1700 1800
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH MAJOR STREET - TOTAL OF BOTH APPROACHES ~VPH
: | |
F_é 200 s(: OR MORL LANES:2 2 OR MORE LANES z 400 \\ 2 OR MORE LANES & 2 OR MORE LANES
%‘g \\><»2GR MOREU&NES:& TLANE %% 200 | \\\Q‘ e 20R MORELANE?&! Lki\lE
BB g ~ e 1LANE & 1 LANE SE ™~ ] 1 LANE & 1 LANE
. 8 | I
= = =)
2 o | =z \‘*-(S"*\nb-._ 5
= -c a—— Doy | gg = 16D :;g
Q S0 o
= =
200 300 400 500 SO0 700 800 a0 1000 303 400 EDD &0 700 EDD Ex el 100 116D 1280 1300
MAJCR STREET - TOTAL OF BOTH APPROACHES - VPH MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH
Volume Summary
Major Street Lanes 1 Minor Street Lanes 2+ Speed 25 Population 10000+
Hours Major Minor Total 1A 1A 1B 1B 2 3A 3B
Volume Volume Volume (100%) (80%) (100%) (80%) (100%) (100%) (100%)
07-08 1309 267 1576 Yes Yes Yes Yes Yes No Yes
08-09 1317 209 1526 Yes Yes Yes Yes Yes No Yes
09-10 1404 278 1682 Yes Yes Yes Yes Yes No Yes
10-11 1384 253 1637 Yes Yes Yes Yes Yes No Yes
11-12 1362 183 1545 No Yes Yes Yes Yes No Yes
12-13 1354 240 1594 Yes Yes Yes Yes Yes No Yes
13-14 1458 334 1792 Yes Yes Yes Yes Yes No Yes
14-15 1384 200 1584 Yes Yes Yes Yes Yes No Yes
15-16 1392 278 1670 Yes Yes Yes Yes Yes No Yes
16-17 1416 314 1730 Yes Yes Yes Yes Yes No Yes
17-18 1319 236 1555 Yes Yes Yes Yes Yes No Yes
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18-19

1383

325

1708

Yes

Yes

Yes

Yes

Yes

No

77172008

Yes

Totals

16482

3117

19599

11

12

12

12

12

0

12
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Warrants Summary

Information

Analyst MWW . . .

IAgency/Co BETA Group, Inc. Inte.rsgact.lon Irvnng' Street @ Hollis Street

Jurisdiction Framingham, MA
Date Performed 5/16/2008 Units U S. Customa
. 3619 - Framingham . . - y

Project ID Programatic Time Period Analyzed .

East/West Street Irving St I\N/Ic;(g/ g?rlétgt Street mpﬂg]ggumoms St (Rt 126)
File Name Irving@Hollis.xhy J

Project Description 3619 - Framingham Programatic

General | |Roadway Network
Major Street Speed (mph) | 30 - | Population < 10,000 Two Major Routes |
Nearest Signal (ft) 200 Coordinated Signal System Weekend Count B
Crashes (per year) 13 Adequate Trials of Alternatives 5-yr Growth Factor 0

EB WB NB SB
Geometry and Traffic
LT TH RT LT TH RT LT TH RT LT TH RT

Number of lanes, N 0 0 0 0 1 0 0 1 0 0 1 0
Lane usage T T T
Vehicle Volume Averages (vph) 0 0 0 0 274 0 0 270 0 0 602 0
Peds (ped/h) / Gaps (gaps/h) - / - - / - - / - - / -
Delay (s/veh) / (veh-hr) - / - - / - - / - - / -
Warrant 1: Eight-Hour Vehicular Volume v
1 A. Minimum Vehicular Volumes (Both major approaches -—-and-- higher minor approach) --or-- v

1 B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or--

1 80% Vehicular --and— Interruption Volumes (Both major approaches —and-- higher minor approach)

Warrant 2: Four-Hour Vehicular Volume v
2 A. Four-Hour Vehicular Volumes (Both major approaches —and— higher minor approach) v
Warrant 3: Peak Hour v

3 A. Peak-Hour Conditions (Minor delay --and-- minor volume —and-- total volume ) --or--

3 B. Peak- Hour Vehicular Volumes (Both major approaches --and-- higher minor approach)

Warrant 4: Pedestrian Volume =

4 A. Pedestrian Volumes (Four hours --or-- one hour) --and-

4 B. Gaps Same Period (Four hours --or-- one hour)

Warrant 5: School Crossing I
5. Student Volumes --and-- =

5. Gaps Same Period

Warrant 6: Coordinated Signal System =
6. Degree of Platooning (Predominant direction or both directions) E

Warrant 7: Crash Experience

7 A. Adequate trials of alternatives, observance and enforcement failed --and-

=
7 B. Reported crashes susceptible to correction by signal (12-month period) --and-- v
7 C. 80% Volumes for Warrants 1A, 1B -—-or-- 4 are satisfied v

Warrant 8: Roadway Network =
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7/1/2008

8 A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2 or 3) --or--

8 B. Weekend Volume (Five hours total)
Copyright © 2005 University of Florida, All Rights Reserved HCS+™  version 5.2 Generated: 7/1/2008 10:57 AM

Page 2 of 2
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Warrants Volume

Information
Analyst MWW Intersection Irving Street @ Hollis Street
Agency/Co BETA Group, Inc. Jurisdiction Framingham, MA
Date Performed 5/16/2008 Units U.S. Customary
Project ID 3619 - Framingham Programatic Time Period Analyzed
East/West Street Irving St NOI.'th/SOUth Street Irving St/ Hollis St (Rt 126)
File Name Irving@Hollis.xhy Major Street North-South
Project Description 3619 - Framingham Programatic
Warrant 1
Condition A - Minimum Vehicular Volume Condition B - Interruption of Continuous Traffic
Vehicles per houron o
higher-volume ehicles per hour on
Number of lanes for Vehicles per hour on major street}  minor-street approach . . . highef-vollume
moving traffic on each approach {total of both appreashes) {one direction only) _ Number of lanes for Vehicles per hour on'major street] - minor-sireet approach
moving traffic on each approach | {iotal'of both approeches) {ene dinzclion only}
Tdlajor Street Minor Strest 100%"  80%*  70%° % g%’ A L N B
ARIEEL RIS LI LU A -t o Mojor Sreet  MinorStrest | 100%  80%°  70%° | 100%" 80% 70%
| PO | TR 500 400 350 5
20rmotE..  Turns 00 480 420 % }gg i o T 750 60D 525 209
2 of more.., 2 or more..., 600 480 420 200 480, 40 2or more.. [ 900 720 630 75 53
s 2 or more.... 5000 400 350 200 160 140 Zormore...  2ormore... 900 720 630 10 80 70
1 2 or more ..., 750 600 825 100 80 710
Warrant 2 Warrant 3
05
é £ \<£ OR MORE LAHES & 2 GR MORE LANES z \\ I l l ,
s £ 500 Sy | . 1
T a0 \ ‘B/ SR TIORE AES T LA z ~ \\ ‘ \\{,»zm AGRE LANES & 2 OR LIORE LANES
] ~ - b 1UANE& 1 [ANE g 40 ] ~J ~3 . | 20R MORE LAMES & 1 LANE
Wiee 30 > sl " w g S ™ <
%; \\N’\ EE s g \i§\~ TLANE 8.1 LAK
o 200 — \\ % & ™ {\\:}4 §
%-3— "\{\\MM\ s §§ 200 ‘-q____._\ \? Pl “iso
g w0 = *an 2 1m0 B e SR = 100
= pu g
<] g
vl X
300 400 50D 8O0 700 800 a00 1000 HOO A0 I3H0. 1400 S0 500 G0O . FOD €00 90D 100D 1900 12f.30 1300 1400 1560 1800 1700 1800
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH MAJOR STREET~ TOTAL OF BEQTH APF‘ROACHES ~VPH
i 400 E I |
- OR MORE LANES & 2 OR MORE LANES >.. S i 3 5
. § 200 \{; : i z 400 N \<C1R MORE LANES & 2CR Moﬁs LANE.
o e N L2 OR MORELANES & 1 LANE L& P . 2 ORMORE LANES 81 LANE
F= & \ H2E s ~ S ™ } 1
©DF ~ . 1 LANE 8 1 LANE 5 \\ M |_TLANES 1 LANE
=1 s Q > ‘/‘\\ Su oz . e
£3 =3
= § 160 é \_;\ =g \\"(&\\“b*— w100
= \..,___-_ 80 :1: b0 s
Q G0 o
= =z
200 300 40D 500 F310) 740 80a ans 1000 309 400 EDD 800 700 f:ie)e) herd D0 1160 12050 130
MAJOR STREET - TOTAL OF BOTH APPROACHES - VPH MAJOR STREET - TOTAL OF BOTHAPPROACHES - VPH
Volume Summary
Major Street Lanes 1 Minor Street Lanes 1 Speed 30 Population 10000+
Hours Major Minor Total 1A 1A 1B 1B 2 3A 3B
Volume | Volume | Volume | (100%) | (80%) | (100%) | (80%) | (100%) | (100%) | (100%)
07-08 861 353 1214 Yes Yes Yes Yes Yes No Yes
08-09 866 339 1205 Yes Yes Yes Yes Yes No Yes
09-10 849 276 1125 Yes Yes Yes Yes Yes No Yes
10-11 810 246 1056 Yes Yes Yes Yes Yes No No
11-12 821 232 1053 Yes Yes Yes Yes Yes No No
12-13 818 237 1055 Yes Yes Yes Yes Yes No No
13-14 892 291 1183 Yes Yes Yes Yes Yes No Yes
14-15 846 236 1082 Yes Yes Yes Yes Yes No No
15-16 873 251 1124 Yes Yes Yes Yes Yes No No
16-17 1034 318 1352 Yes Yes Yes Yes Yes No Yes
17-18 836 246 1082 Yes Yes Yes Yes Yes No No
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18-19

967

272

1239

Yes

Yes

Yes

Yes

Yes

No

7/1/2008

Yes

; Totals

10473

3297

13770

12

12

12

12

12

0

6 -
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APPENDIX D

Intersection Level of Service Analysis Output



HCM Unsignalized Intersection Capacity Analysis

10: Hollis St & Irving St

Synchro 6 Report
7/1/2008

Lane Configurations +

Sign Control __ Yield

Volume (vph) 315 32
Peak Hour Factor 087 087
Hourly flow rate (vph) 362

Volume Total (v

37

228
CpEeE

285

ph) 362 37
Volumeleft(wph) 0 0 184
Volume nght (vph) 0 37 0
Hadj (s) . 022 -051 072
De arture Headway (s) 67 6.0 7.4
Degree Utilization,x 067 0.06 036
CapaCIty (veh/h) 517 577 494
ControlDelay(s) 213 81 128
Ap

proach Delay (s)
fproach Les

o201t

178

C

) Capacity Utilization

Analysus Perlod (mtn)

569%

ICULevelofService @~ = B

Existing AM Peak Hour
BETA Group, Inc.

Framingham Downtown Programmatic Study
Page 1



11172008

Movement Summary NNl 5 O
aaTraffic SIDRA
Concord Street (126) @ Union Street - AM

Roundabout

Vehicle Movements

Deg of Aver 95% Aver
MovNo  Turn D&'l’:,'ﬁ;" (vf.ﬁ?h) Satn Delay Ié?a‘;::cf ?;::u?: M ate”  Speed C'p(e;r/ﬁc)’St
(v/c) (sec) (f1) {mi/h)
Concord Street NB (126)
33 L 26 768 0.034 10.8 LOS B 5 1.31 21.0 6
32 T 1146 1736 0.660 5.8 LOS A 208 0.99 22.7 237
Approach 1172 2503 0.660 6.0 LOS A 208 1.00 22.6 242
Concord Street SB (126)
63 L 14 24 0.625 21.9 LOS C 184 2.15 20.7 3
62 T 368 684 0.632 17.8 LOS B 184 2.11 21.4 90
62 R 64 684 0.632 17.8 LOS B 184 2.11 21.4 a0
Approach 447 708 0.632 18.0 LOS B 184 2.11 21.4 93
Union Avenue
83 L 52 185 0.286 13.2 LOS B 49 1.54 23.6 11
82 T 176 613 0.287 6.5 LOS A 49 1.24 25.9 30
Approach 229 798 0.287 8.1 LOS A 49 1.31 25.3 41
All Vehicles 1848 4008 0.660 9.1 LOS A 208 1.30 22.6 376

0:\3600s\3619 - Framingham - Downtown Programmatic Plan\Engineering\Traffic Analysis\From Downtown Study\Concord
at Union AM

Produced by aaSIDRA 2.0.1.206
Copyright© 2000-2002
Akcelik & Associates Pty Ltd

Generated 7/1/2008 11:34:48 AM
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HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
10: Hollis St & Irving St 7/1/2008

Lane Confi gurations 4 "1 4 L
Sign Control - ~ Yield - Yield Yield
Volume (vph) 341 223 502 122 268

Peak HourFactor 090 090 086 086 087 087
HourIy flow rate (vph) 379 99 259 584 140 308

Volume Total (vph) 379 99 259 584 448
Volime Lef (vph) = 07 002500 o0 140
Volume nght (vph)

Hadj (s)
Departure Headway (s)
Degree Utilization, x
Capacity (veh/h)
Control Delay (s) =
Approach Delay (s)
ApproachLOS

HCM Level of Service T e
702%  ICULevelofSenvice G

Intersection Capacity Utilization =~
Analysis Period (min) R

Existing PM Peak Hour Downtown Framingham Programmatic Study
BETA Group, Inc. Page 1



Movement Summary

Concord Street (126) @ Union Street - PM

oundabout

Vehicle Movements

11172008

~ L
@) akcelik

& associates

aaTraffic SIDRA

Deg of Aver 95% Aver
MovNo Tum CgmPew (G sam  pemy ol Hekel SESeP speed  OReies
(v/c) (sec) (ft) (mi/h)
Concord Street NB (126)
33 L 44 795 0.055 10.5 LOS B 8 1.32 21.0 9
32 T 1194 1829 0.653 5.8 LOS A 214 0.99 22.7 235
Approach 1238 2624 0.653 5.9 LOS A 214 1.00 22.6 244
Concord Street SB (126)
63 L 5 8 0.625 22.1 LOS C 182 2.16 20.6 1
62 T 386 713 0.626 18.1 LOS B 182 2.12 21.3 90
62 R 61 713 0.626 18.1 LOS B 182 2.12 21.3 90
Approach 451 721 0.625 18.1 LOS B 182 2.12 21.3 91
Union Avenue
83 L 55 143 0.385 13.3 LOS B 71 1.57 23.5 11
82 T 277 723 0.383 6.6 LOS A 71 1.29 25.8 45
Approach 332 866 0.383 7.8 LOS A 71 1.34 25.4 55
All Vehicles 2021 4211 0.653 9.0 LOS A 214 1.31 22.7 390

0:\3600s\3619 - Framingham - Downtown Programmatic Plan\Engineering\Traffic Analysis\From Downtown Study\Concord

at Union PM

Produced by aaSIDRA 2.0.1.206
Copyright© 2000-2002

Akcelik & Associates Pty Ltd

Generated 7/1/2008 11:34:39 AM
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