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INTRODUCTION

This Technical Memorandum has been prepared to respond to a request by the Town of
Needham Department of Public Works to evaluate the existing traffic signal operations at the
intersection of Highland Avenue at Second Avenue/Staples Driveway in Needham,
Massachusetts. Existing geometric/ Traffic control, Traffic count data, and capacity analy515
are summarized within. This information is reviewed and discussed further in this
memorandum.

The infersection of Highland Avenue at Second Avenue/Staples Driveway is currently part of
the Highland Avenue corridor project that MassDOT is evaluating for long-term .
improvements, Currently this project is at the 25% design stage. As part of this project
MassDOT is proposing to widen Highland Avenue to provide two through lanes in each
direction with exclusive left furn lanes. This technical memorandum provides
recommendations for short-term improvements that can be implermented now.

EXISTING CONDITIONS

Roadway Geometrics and Traffic Control

Second Avenue and the Staples Driveway intersect Highland Avenue from the south and
north, respectively, to form a four-legged, fully actuated signalized infersection. This
intersection is currently under MassDOT jurisdiction. The Second Avenue northbound
approach has two lanes: an 11 foot wide exclusive left turn lane and an 11.5 foot wide shared
left/through/right lane. The Staples driveway southbound approach has two lanes: a 13 foot
wide exclusive right turn lane and an 11 foot wide through/left lane. In both directions,
Highland Avenue has two 11 foot wide lanes with one through/left lane and one
through/right lane. Signal phasing consists of a Iighland Avenue westbound lead phase
with protected left turns, followed by an east/west phase with permissive left turns. Second
Avenue and Staples Driveway both operate as separate phases. Pedestrian’s movement
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through the intersection is accommodated with concurrent pedestrian phasing across Second
Avenue and across Highland Avenue westhound approach, via pedestrian push button
activation. The crosswalk across the Staples driveway has no pedestrian signal indication.

VHB performed a site visit in August 2013 to inventory the existing traffic signal equipment
and signal timings and observe traffic operations. Upon review, it was noted that the time
clock in the controller was off by 10 hours. This was reset by VHB. Also, at that time it was
observed that 12 of the 13 amplifier detectors for the vehicle detection were not working
causing the intersection to operate as a pre-timed traffic signal. Also, one of the pedestrian
push buttons was stuck which was providing a constant call into the traffic signal controller,
These two issues were causing unwanted vehicle delay. MassDOT, District 6 office was
notified and it is our understanding that these issues have since been resolved.

TRAFFIC VOLUMES

Traffic volume information for the study intersection was collected manually and
mechanically by PDI, LLC of Berlin, Massachusetts, to provide a basis from which to evaluate
existing and future traffic conditions. Manual turning movement counts (TMCs) were
collected on a typical non-holiday weekday from 7:00 AM - %:00 AM and from 4:00 PM - 6:00
PM, and on a Saturday midday from 11:00 AM — 2:00 PM during the month of November
2013. These time periods represent the typical peak periods and were studied herein to
define the intersection operations.

Based on the TMC data, the peak hours of traffic operation for the study intersection was
determined to be 7:45 — 8:45 AM on a typical weekday morning, from 4:45 - 5:45 PM on a
typical weekday evening and 11:00 AM to 12:00 PM on a typical Saturday. The 2013 weekday
morning, evening and Saturday peak hour volumes are shown in Figure 1. TMCs for the
intersection are included in Appendix A.

In addition to the TMCs, Automatic Traffic Recorder Counts (ATRs) were conducted for a
minimum of 24 hour period along Highland Avenue and on Second Avenue during the
months of October and November 2013, These counts were used to confirm daily traffic
along the roadways. These counts show an approximate Average Daily Traffic (ADT) of
34,000 vehicles on Highland Avenue and 8,800 vehicles on Second Avenue. This data also
confirmed the peak hours for the turning movement counts. ATRs for the intersection are
included in Appendix B.

Once the existing peak hour volumes were determined the 2013 traffic volumes were than
increased by 0.5% for 10 years to create 2023 traffic volumes for the weekday morning,
evening and Midday Saturday volumes, This percent increase was a conservative estimate
based on the known fraffic growth in the area. The 2023 peak hour volumes are shown in
Figure 2. :

TRAFFIC OPERATIONS ANALYSIS |
Signalized Intersection Procedures

In the Highway Capacity Manual (HCM) approach, capacity at intersections is defined for
lane groups rather than for approaches or the intersection as a whole. A lane group may be a
single movement, a group of movements, or an entire approach and is defined by the
geometry of the intersection and the distribution of movements over the various lanes.
Capacity of a lane group is calculated as the maximum rate of flow that may pass through the
intersection under prevailing traffic, roadway, and signalization conditions. The rate of flow
is generally measured or projected for a 15-minute period and capacity is stated in vehicles
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- per hour. Capacity analysis of infersections involves the computation of volume-to-capacity
(v /<) ratio for each lane group, from which an overall intersection v/ ¢ ratio may be derived.

Generally, when two opposing flows are moving during a signal phase, one of the lane
groups will require more green time than another to process all of its volume, This would be
defined as the “critical” lane group for the subject signal phase. The concept of a critical v/c
ratio is used to evaluate the intersection as a whole, considering only the critical lane groups
or those with the greatest demand for green time within each signal phase. This procedure
assumes that green time has been appropriately allocated. Thus it is possible to have an
overall intersection v /c of less than 1.00 (under capacity), but stili have individual
movements be over saturated within the signal cycle if the green time has not been
appropriately allocated to the various approaches.

The other major concept in signalized intersection analysis is level of service (LOS), which is
an index used to grade intersection operations. Level of service is defined in terms of delay
and ranges from LOS A (free-flow conditions) to LOS F (long delays). Delay represents a
measure of driver discomfort and frustration, fuel consumption, and lost time. Specifically,
level of service delay criteria are stated in terms of average stopped delay per vehicle for a 15-
minute analysis period. The criteria are represented in Table 1. - '

Table 1
Level-of-Service Criteria for Signalized Intersections

Level of Service Control Delay (secfveh)

A <10

B >10-20
C >20-35
D >35-55
E >55-80
F >80

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

Delay is a complex measure that depends upon a number of variables such as quality of
signal progression, cycle length, allocation of green time, and v/c ratio. Of all the factors
cited, v/cratios have the least effect on delay. Thus, for any given v/c ratio, a range of delay
values (and, therefore, level of service) may result. Conversely, for a given level of service,
the v/c ratioc may lie anywhere within a broad range.

The base saturation flow rate used in the signalized intersection analysis model varies from
1,800 to 1,900 passenger cars per hour of green per lane (pcphgpl). This value is adjusted for
prevailing traffic conditions such as lane width, left turns, right turns, heavy vehicles, grades,
parking, area type, bus blockage, and left-turn blockage.

Capacity Analysis

Traffic operations for the study intersection were analyzed using Synchro. Existing conditions
was analyzed in two different scenarios. The August 2013 existing conditions analysis
represents how the intersection was working prior to VHB’s field visit in August 2013. The
November 2013 existing conditions analysis represents how the intersection was working
when the traffic counts were conducted. As shown in Table 1, the updates to the controller
time clock and vehicle detection system reduced the overall vehicle delay, up to
approximately 25 seconds.
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Results of the 2013 existing conditions analysis indicates that the intersection of Highland
Avenue at Second Avenue/Staples Driveway operates at an overall LOS C (v/c 0f 0.94, and
delay of 28.1 seconds) during the weekday morning peak hour, LOS E (v/c of 1.14, and delay
of 60.3 seconds) during the weekday evening peak hour and LOS C (v/c of (.88, and delay of
23.8 seconds) during the Saturday peak hour.

Table 1 below summarizes and compares the intersection delays for the November 2013
Condition versus the 2023 Build Condition. Table 2 on the following page provides a more
detailed summary of the capacity analysis. As shown in Tables 1 and 2 the existing vehicle
delays and queues are close to or over capacity for the majority of the movements at this
intersection during all peak periods. A 2023 No-Build scenario was analyzed (2023 Future
Volume/ Existing Geometry) to see how the signal will operate 10 years in future if no timing
adjustments are made. Results showed an overall increase in vehicle delay of approximately
20 seconds during the evening peak hour. The weekday morning and Saturday midday peak
periods showed an increase of delay of less than 5 seconds for both time periods.

The Second Avenue left turn lane is currently 50" long which will provide enough storage for
2 or 3 cars to queue up. Any additional cars making a left turn will now block the through
and right turn movements. In the 2023 Build scenario the left-turn Jane was increased to
provide for a 200" storage lane and a right turn lane was added. In addition, timing changes
were considered to optimize traffic operations. During the morning and evening peak period,
the queue of left turning traffic will likely block access to the new right turn lane, however
during other periods of the day this is not expected to be the case.

Results show that with the lane modification/timing changes the intersection can
accommodate future traffic growth and provide a slight improvement in LOS and vehicle
delay compared 2013 existing conditions.

Table 1
Highland Ave at Second Ave/Staples Driveway Delay Comparison

November 2013

Existing Volume/ 2023 Future Volume/

Existing Geometry Future Geometry Comparison
Delay' Delay Delay Reduction
Weekday Morning 28.1 24.2 -39

Weekday Evening 60.3 45.3 15.0
Saturday 23.8 19.0 4.8

Source: Vanasse Hangen Brustlin, Inc.; based on ATRs conducted November 2013
1 Average Inferssction defay, expressed in seconds per vehicle.
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CONCLUSION

Based in our review of field observations, existing conditions, traffic counts and capacity
analysis VHB recommends the following improvements:

Operational Recommendations:

1.

Adjust the existing curbline on the south side of Second Avenue to provide two lanes
beginning approximately 300’ before the intersection and a third lane beginning 125°
before the intersection. Additional survey information is needed to determine the
exact location to begin the two lane approach.

Provide a 125/ right turn lane on the approach to provide added storage and allow
for additional Right Turn on Red movements for vehicles.

Stripe a 200" left turn lane on Second Avenue to provide more storage for the left
turning vehicles.

Traffic signal timing adjustments to better allocate time to optimize signal operations
until such time that MassDOT widens the Highland Avenue corridor. This would
include time of day plans for the weekday AM, weekday PM and Saturday peak
periods.

Installation of a GPS time reference system at the existing traffic signal control
cabinet to ensure that the time of day timing programs are active at the scheduled
times. (On February 1%, VHB visited the site and determined that the existing GPS
signal received at the cabinet location was of sufficient strength to support a GP'S
time-synchronization system of the type commonly used for traffic signal control
installations)

Non-operational Recommendations:

1.

2.

Refresh existing pavement markings within the infersection.

Provide a signalized pedestrian crossing across the Staples Driveway to run
concurrent with the Highland Avenue westbound movement.

Replace existing pedestrian push buttons with ADA complaint pedestrian push
buttons. '

Replace existing pedestrian signal heads with new pedestrian heads that encompass
countdown timers to meet current MUTCD standards.

Retime pedestrian clearance intervals to meet current MUTCD standards.

Replace/upgrade existing signage to meet current MUTCD standards.

Upon approval by the town, the next step would be for the town to submit this
memorandum, along with back-up data, to MassDOT’s District 6 office for review and
comment.
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APPENDIX A
TURNING MOVEMENT COUNTS (TMC’S)
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N/S: Staples Driveway/ 2nd Avenue PRECE ON File Name : 133618 A
E/W: Highland Avenue D ATA Site Code :TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/14/2013
Client: VHB/ A. Silbovitz Offco S0B.491 3956 Eot 2085451254 Page No  :1
Ematl: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Staples Driveway Highland Avenue 2nd Avenug Highiand Avenue
From Noeth From East From South Fram West
Start Time Right | Thru | l.eft | U-Tum Right | Thru | Left | U-Turmn Right | Thru | Left [ J-Twm | Right]  Thru | Lefi | U-Turn | [nt. Tetal |
07:00 AM g 2 4 ] 3 89 28 0 8 0 63 0 64 206 1 0 466
07:15 AM 1 1 5 o] 1 123 40 0 16 0 a9 0 56 253 [} 1 596
07:30 AM 1 1 3 0 3 132 53 0 13 0 119 0 60 247 0 c 632
0745 AM 0 2 8 0 2 130 52 Q 28 2 90 G 582 229 0 4 593 -
Total 2 8 18 0 9 474 173 o 63 2 371 0 232 935 1 1 2287
08:00 AM 0 1 6 0 3 126 48 D 24 3 115 0 44 225 1 0 596
08:15 AM 0 3 6 o 1 142 41 0 27 1 104 0 43 253 1 0 627
38.30 AM 0 4 6 0 2 151 57 0 29 5 107 1 35 235 2 0 634
08:45 AM 0 11 5 0 9 14~ &8 0 28 1 91 0 42 217 1 0 577
Totai 0 19 23 0 15 533 204 0 108 10 417 1 169 930 5 0 2434
Grand Total 2 25 41 0 24 1007 377 0 171 12 788 1 401 1865 6 1 4721
Apprch % 2.9 36.8 603 0 17 715 26,8 0 17.6 1.2 811 8.1 17.6 82.1 0.3 Q
Total % 4 0.5 0.9 ¢ 0.5 213 8 0 3.6 0.3 16.7 4] 8.5 39.5 01 9]
Cars 2 24 34 8] 24 974 366 0 159 12 737 1 384 1792 6 1 4526
% Cars 100 896 829 0 100 96.7 97.% Q 93 100 935 100 983 961 100 100 95.9
. Heavy Vehicles 8] 1 7 0 ] 33 11 0 12 0 51 0 7 73 0 0 195
Heawy Vehicles 0 4 17.1 0 0 3.3 2.9 ¢ 7 0 6.5 0 1.7 3.9 0 o} 4.1
y Staples Driveway Hightland Avenue 2nd Avenue Highland Avenue
From Nerth From East From South From West
"~ Stan Time | Right | Thru] Left | -Tun | asp Tota | Righi] (hy | Ceft | u-fum | mpptam | Met] Thu[  tek} w7um | app. 7ot | Right ["Theu | Left | wTum | app. 7ot | int Totsl
Feak Hour Analysis From 07:00 AM ta 0545 AM - Pezak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 1] 2 6 0 8 2 130 52 0 184 28 2 a0 0 120 5z 229 ¢ 0 281 553
08:00 AM 0 1 6 0 7 3 126 48 0 177 24 3 115 0 142 44 225 1 ¢ 270 596
08:15 AM 0 3 6 0 9 1 142 41 4 184 27 1 104 4] 132| 48 253 1 0 302 827
08:30 AM 0 4 6 0 10 2 151 57 0 210 29 5 107 1 142 35 236 2 0 272 634
Tetal Volume 0 10 24 0 34 8 549 198 8] 7551 108 t1 416 1 536 179 942 4 0 1125| 2450
% App. Total 0 294 706 0 11 727 2682 0 201 21 776 02 159 837 04 [
PHF | .000 .625 1.00 .00C 850 | 667 .909 .B88 .000 8991 931 550 904 250 9441 861 .31 500 .000 931 866
Cars 0 10 22 o] 32 8 535 192 0 735 | 102 1¢ 393 1 507 176 906 4 0 1086 2380
% Cars 0 100 9.7 0 94.1: 100 974 970 0 974944 100 945 100 946|983 862 100 0 0965 96.3
Heavy Vehicles 0 0 2 0 2 0 14 3] 0 20 [§] 0 23 0 29 3 36 ] 0 39 90
% Heavy Vehicies 0 0 83 0 5.9 0 26 30 ] 26 586 0 55 0 54 1.7 38 0 0 3.5 3.7




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 A

PRECISION

E/W: Highland Avenue D AT A Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date :11/14/2013
Client: VHB/ A. Silbovitz Offc:S0BL421.3999 Fon 084451734 PageNo 1

Email: datarequests@pdiile.com

Groups Printed- Heavy Vehicles '
Staples Driveway Hightand Avenue 2nd Avenue Hightand Avenus

From Nerth From East Frem South From West
| StartTime | Right] Thru] el U-Tum| Righl[ Thru]  Lefl] G-Tum ! Right| Thru{ lefft| U-Tun] Right[ Thru| Left[ U-Turn | int Total |
{47:00 AM 0 2 0 0 8] 2 0 0 0 4 0 2 10 o] 0 20
07:15 AM 0 0 0 0 0 9 0 0 2 0 10 0 0 8 o] 0 27
07:30 AM 0 0 3 0 0 6 3 ] 2 0 9 0 1 11 0 0 35
97:45 AM 0 0 2 0 0 10 2 Q 1 0 8 0 0 1 8] 0 32
Total 0 0 7 0 0 25 7 0 5 0 29 0 3 38 o] 0 114
08:00 AM 0 0 0 0 0 2 1 0 ] 0 4 0 1 11 8] 0 19
08:15 AM 0 0 0 0 0 1 1 0 3 0 1 0 1 5 0 0 12
08:30 AM 0 0 0 0 0 1 2 0 2 0 12 0 1 9 o] 0 27
08:45 AM 0 1 Q 0 0 4 0 0 2 0 5 0 1 10 o] o] 23
Total 0 1 0 o] 0 8 4 0 7 0 22 0 4 35 0 0 81
Grand Total 0 1 7 o] 0 33 11 0 12 0 51 0 7 73 0 0 198
Apprch % 0 12.5 87.5 G 0 75 25 0 19 0 81 0 8.8 91.2 o] 0
Total % 0 0.5 36 o] o] 16.9 5.6 0 6.2 0 26.2 0 36 374 o] 0
Staples Driveway Hightand Avenue 2nd Avenue Highland Avenue
Fram North From East From South From West
Start Time | Righi | Thrct | Left | u-um | App ot | Right | Thr | [Bfi | UTum | AppTotsi | Right| T | Lo | UTum | App Tolw | RIght | Thiu | Left | U-Tum | App. Totl | Inl. Total |
Peak Hour Analysis From 0700 AM i 08:45 AM - Peak { of 1
Peak Hour faor Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 2 0 2 0 0 2 8] 2 0 0 4 0 4 2 10 0 0 12 20
07:15 AM 0 8] g 0 0 9 0 ¢ 9 2 ¢ 10 0 12 0 5] 0 0 4] 27
07:30 AM 0 0 3 0 3 0 8 3 ] 9 2 0 9 0 11 1 11 1] 0 12 35
07:45 AM 0 0 2 0 2 0 10 2 8] 12 1 0 6 0 7 0 11 1] 0 11 32
Total Volume 0 0 7 0 7 Q 25 7 3] 3z 5 0 29 0 34 3 38 G 8] 41 14
% App. Total 0 0 100 0 0 781 219 8] 14.7 0 853 0 7.3 927 1] 8]
PHF | 000 .000 583 .000 5831 .000 625 .583 00D 667 | .B25 000 .725 .000 7081 375 .884 .0O0 .00D 854 814




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 A

PRECISION

E/W: Highland Avenue D AT A Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/14/2013
Client: VHB/ A. Silbovitz Offcn S 5353 Fon S0 525.1734 PageNo :1

Email: datarequests@pdilic.com

Groups Printed- Cars

Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
StartTime | Right]  Thru]  Lefl| U-tun | Right[ Thru | Lefl] U-fum | Right|  Thru}  Left| U-tum | Right[ ™ Thru | Left [ U-Tun | _Int Total |

07:00 AM 0 2 2 0 3 89 26 0 8 0 59 0 62 196 1 ¢ 446
07:15 AM 1 1 5 o 1 114 40 0 14 0 89 0 56 247 0 1 569
07:30 AM 1 1 0 0 3 126 50 0 1 4 110 0 59 236 0 0 587
07:45 AM 0 2 4 0 2 120 50 {3 27 2 84 0 52 218 0 0 561
Total 2 6 11 0 9 449 166 o 58 2 342 0 229 897 1 1 2473
08:00 AM 0 1 6 0 3 124 47 0 24 3 111 0 43 214 4 0 577
08:15 AM o] 3 B 0 1 141 40 0 24 1 103 0 47 248 1 ¢ 615
08:30 AM 0 4 5] 0 2 150 55 0 27 5 a5 i 34 226 2 o] 807
08:45 AM |H 10 5 0 9 110 58 0 26 1 86 0 41 207 1 8] 554
Total 8] 18 23 0 15 525 200 0 101 10 395 1 165 895 5 0 2353
Grand Total 2 24 34 0 24 974 366 0 159 12 737 1 394 1792 ¢] 1 4526

Apprch % 33 40  56.7 0 18 714 268 0oy 175 1.3 811 01 - 18 817 0.3 0

Total % 0 0.5 0.8 0 05 215 8.1 0 35 0.3 183 0 87 396 0.1 Q

Staples Driveway Highland Avenue 2nd Avenue Highland Avenus
Frem Morth From East From South From West
Stari Time | Right | Thid | Left | uum | aep Totw | Right [ Thru [ Left [ UTum | Apn Towl | Rkt | T | Lek | Utum | App.Total | Right| Thiu| Left [ uTum T app, Torw | Int Tolal |
Peak Hour Analyais From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire intersection Begins at 07:45 AM
07:45 AM 0 2 4 0 6 2 120 50 0 172 27 2 84 0 1137 52 218 8] 0 270 561
08:00 AM 0 1 <] 0 7 3 124 47 0 1741 24 3 1M [¢] 138 43 214 1 0 258 577
08:15 AM O 3 6 0 9 1 141 40 8] 182 24 1 103 0 128, 47 248 1 Q 296 B15
08:30 AM 0 4 6 0 10 2 150 55 0 207 27 5 25 1 128 34 276 2 o 262 607
Total Volume 0 10 22 t] 32 8 535 192 0 735 102 11 393 1 507 | 176 906 4 0 1086 2360
% App. Total 0 31.2 68.8 8] 1.1 728 26.1 4] 201 22 775 02 162 834 04 0

PHF | .000 625 .917 .000 800 | 667 .892 .873 .000 8881 044 550 .885 250 918| .846 913 500 .000 917 .959




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 A
. ; PRECISION .
E/W: Highland Avenue : D ATA Site Code : TBA
City, State: Needham, MA [NDUSTRIES, LLC Start Date :11/14/2013
Client: VHB/ A. Silbovitz Officor 08481999 o 508 5451234 PageNo :1
Email datarequests@pdille.com
Groups Printed- Peds and Bikes
Staples Driveway Highland Avenue 2nd Avenue Hightand Avenue
From Morth From East From South From West
Stari Time | Right{ Thru|  [efl] Peds| Right] Thru| Left| Peds| Rignt| Thru| Left| Peds| Rigni| Thru] LeR] Pada| It Towa]
07:00 AM o] 0 0 o 0 0 0 1 0 0 Q 0 0 0 0 0 1
07:15 AM 8] 0 §] & 0 0 Q ¢ 0 0 0 1 0 1 0 0 2
07:30 AM 0 0 4] Q 0 0 Q 0 0 0 0 1 0 0 0 0 1
07:45 AM [H 0 0 2 0 1 0 0 0 0 0 2 0 G 0 0 5
Total 4 0 0 2 0 1 Q 4 0 0 0 4 0 1 0 0 9
08:00 AM 0 0 0 4 ¢ 0 0 0 1 0 0 o] 0 4} o] o] 5
08:15 AM 0 0 0 0 G 0 0 0 0 0 0 ¢ 0 0 it 0 0
08:30 AM 0 0 0 0 G 0 0 1 0 0 0 1 0 1 o o] 3
08:.45 AM 0 1 0 5 0 1 0 0 0 0 0 1 0 0 ¢ 0 8
Teotal 0 1 0 9 0 1 0 1 1 0 0 2 o] 1 i o] 16
Grand Tatal 0 1 0 11 0 2 0 2 1 o] 0 3] o 2 4 ] 25
Apprch % 0 8.3 0D 917 a 50 0 50 14.3 0 0 857 0 100 ) o]
Total % 0 4 c 44 0 8 d] 8 4 o 0 24 o 8 Q G
Staples Driveway Hightand Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Start Time | Righi | Thru| Left [ Peds | sppvow | Right{ Thru| Lefl] Peds | app.foe | Raoht] Thu] L Peds | App 7ot | Right | Thrii | Left | Peds | app votsl | it Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak § of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 0 a 0 4 4 Q 0 0 Q 8] 1 0 g 0 1 G 0 1] 0 1] 5
08:15 AM 0 4 4 0 0 0 0 0 0 o] 0 0 0 0 0 o 0 G 0 0] Q
08:30 AM 0 0 4 0 0 0 0 0 1 1 8] o 0 1 1 0 1 1] 0 1 3
08:45 AM 0 1 4] 5 6 Q 1 0 0 1 0 iy 0 1 1 4 0 0 0 0 8
Total Volume 0 1 o 9 10 0 1 0 1 2 1 0 0 2 3 0 1 0 0] 1 16
% App. Total 0 10 0 90 a 50 0 50 333 0 0 667 . 0 100 0 0
PHF | .000 .250 .000 .450 4171 .000 250 .00 .250 500 | .250 .000 .0DO 500 750 000 250 000 .000 .250 500




N/S: Staples Driveway/ 2nd Avenue

PRECISION
E./W: Highland Avenue

DATA
INDUSTRIES, LLC

City, State: Needham, MA
. . . 0. Box 301 Berlin, MA 01503
Client: VHB/ A. Silbovitz Office: 508.481,3999 Fax: 508.545.1234

Email: datarequests@pdillc.com

File Name
Site Code
Start Date
Page No

1133618 A

: TBA
111/14/2013
|

Staples Driveway Highland Avenue 2nd Avenue Hlghland Avenue
. From North From East From South From West
Start Time | Right ] Thru | Lefl | UTum | App.Tolal | Righl | Thru [ Left | U-Tum | App.Tota | Right | W | Lot [ UTumn | Ap.Totsl | Right [ Thru | Lef | UTum | app. Tots | Int. Totat |
Peak Hour Analysis From 07:00 AM 1o G8:45 AM - Peak 1 of 1
Peak Hour for Enire Intersection Begins at 07:45 AM
07:45 AM 0 2 6 Q 8 2 130 52 0 184 28 2 a0 o 120 229 0 0 281 593
08:00 AM 0 1 6 0 7 3 126 48 0 177 24 3 115 C 142 225 1 8] 270 598
08:15 AM 0 3 - 6 4} 9 1 142 41 0 184 27 1 104 ¢ 132 253 1 0 302 827
08:30 AM 0 4 6 4] 10 2 151 57 0 210 29 5 107 1 142 235 2 0 272 634
Total Volume 0 10 24 8] 34 B8 549 108 0 7551 108 i1 416 1 536 942 4 0 1125} 2450
% App. Total 0 294 706 0 11727 26.2 0 201 214 ¥76 0.2 83.7 04 0
PHF | .000 625 1.00 .000 850 ] .B67 908 868 .000 899 ] 931 550 904 250 944 931 .500 .000Q 931 966
Cars o 10 22 8] 32 8 535 192 0 735 102 1 383 1 507 206 4 0 1086 2360
% Cars 0o 100 917 0 94.1] 100 974 97.0 0 974|944 100 945 100 9486 96.2 100 a 96.5 96.3
Heavy Vehicles 0 o] 2 0 2 0 14 [ 0 20 4] 0 23 8] 29 36 0 0 39 90
% Haavy Vehicles 0 0 83 4] 5.9 0 286 3.0 0 26| 586 0 55 0 5.4 3.8 0 ] 3.5 3.7
Stapies Driveway
Cut In Total
23 32 55
0 2 2
23 34 57
0 10 22 [s]
0 0 2 0
] 10 24 4]
F:ij;hl Thru  Left U-Turn
Peak Hour Data
- DI ~ O
5278 51 t2 A
= N! = Z|wlo w 3 N 2=
£ North &> o
5. 8832 2 g
% caa || g Peak Holr Begins at 07:45 A 3 e 3|
= =5 of
g T~ 2 TE Cars " §8§’>
% ey A - Heavy Vehicles ‘['_%émé g
- g o |8 o ololE [= = 5 ®
5 5 BIR 32
4 Jiojloo
4*} 4
Leff Thru Right U-Turn
383 1 102 1
23 0 -] 0
418 11 108 1
L A
378 507 885
9 29 38
387 536 823
Out In Total
2nd Avenue




N/S: Staples Dtiveway/ 2nd Avenue
E./W: Hightand Avenue

City, State: Needham, MA
Client: VHB/ A. Silbovitz

PRECISION

D ATA
INDUSTRIES, LLC

P0.8ox 301 Betlin, MA 01503
Office; 508.481,3999 Fax:508.545.1234
Email: datarequests@pditic.com

Groups Printed- Cars - Heavy Vehicles

File Name
Site Cade

Start Date
Page No

: 133618 AA
: TBA
:11/14/2013
01

Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Start Time Right | _Thru] Left | U-Tumn Right |  Thru| Left [ U-Tum Right [ Thru | Lefl [ U-Turn | Right | Thru | Left [ U-Turn | Ini. Total |
04:00 PM 9 9 14 0 12 185 34 0 17 8 175 o] 3z 148 [¥] 644
04:15 PM 3] 7 15 0 11 207 24 1] 21 5 150 v 28 140 2 0 616
04:30 PM 5 7 18 0 12 209 21 1} 14 3 178 o] 37 118 5 4] 627
04:45 PM 2 6 20 0 6 207 31 ¢ 18 3 186 0 25 158 4 0 667
Total 22 29 67 4 41 808 110 ] 70 19 689 0 123 564 12 4] 2554
05:00 PM 5 4] 22 0 10 228 26 0 25 2 192 0 28 148 2 0 694
05:15 PM 3 2 16 0 7 221 32 0 27 5 185 0 38 191 6 0 733
05:30 PM 1 6 i8 0 11 207 32 o] 27 3 177 0 34 176 7 0 699
05:45 PM 2 6 6 0| 4 210 32 0 27 2 158 0| 45 17 2 0 665
Total i 20 62 o 866 122 0 106 12 712 0 145 686 17 0 2791
Grand Total 33 49 129 ] 73 1674 232 o] 176 31 1401 0 268 1250 29 0 5345
Apprch % | 156 232 611 a 37 846 117 0l 109 19 871 0| 17.3 808 19 0
Total % 0.6 08 2.4 Q 14 313 4.3 0 33 0.6 26.2 0 5 234 0.5 0
Cars 32 49 128 o 72 1642 224 0 170 31 1380 0 261 1232 28 0 5249
% Cars 97 100  99.2 0| 986 981 966 0] 986 100 985 0| 974 986 966 0 98.2
Heavy Vehicles 1 ¢] 1 o] 1 32 8 0 3} 0 21 4] 7 18 1 G 96
% Heavy Vehicles 3 8] .8 D 1.4 1.9 34 o] 3.4 0 1.5 ] 26 14 34 0 1.8
Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Slart Time | Right | Thru | Lef | u-wn | rep.7oia | Right| Thru| Lef ] UTun | AppTow | Rew| Tom|  LeR | UTum | age tot | Right | Thru |  Eef | UTum | app. Tow | Int Total }
Peak Hour Analysis From 04:00 PM (o 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 2 6 20 0 28 6 207 3t 0 244 18 3 186 0 267 | 26 158 4 0 188 667
05:00 PM 5 6 22 0 33 10 228 26 0 264 25 2 192 0 219| 28 148 2 4 178 6594
05:15 PM 3 2 16 0 21 7 o221 32 0 280 27 5 185 0 217 | 38 191 6 4] 235 733
05:30 PM 1 8 18 0 25 11 207 32 0 280 27 3 177 0 207 | 34 178 7 G 217 699
Totat Volume 11 20 76 0 107 34 863 121 0 1018 97 13 740 1] 850 | 126 673 19 0 818 | 2793
% App. Total | 10.3  18.7 71 0 33 8438 119 0 114 1.5 871 4] 154 823 23 0
PHF | .550 .833 .864 .000 B11 773 946 945 000 064 | .898 650 8964 .000 970} .829 881 679 .000 870 953
Cars 11 20 T8 [i] 107 33 3854 118 ¢ 1005 93 13 730 1) 836 124 663 18 8] BO5| 2753
% Cars | 100 100 100 ¢] 1001 971 99.0 975 o 987 959 100 9845 G 9541984 985 94.7 4] 98.4 98.6
Heavy Vehicles 0 0 ¢ 0 0 1 9 3 ¢ 13 4 0 10 1] 14 2 10 1 0 13 40
% Heavy Vehicles 0 0 G 0 0p 2% 10 25 [¢] 1.3] 4.1 0 14 ¢ 16 16 1.5 53 0 1.6 1.4




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 AA

PRECISION

E/W: Highland Avenue DATA Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date :11/14/2013
Client: VHB/ A. Silbovitz O S0431 3955 o 4085051258 Pzge No  :1

Ermaik datarequasts@pdillc.com

Groups Printed- Cars-

Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From Nesrth From East From South From West
StarlTime | Right| Thru]  LeR | U-Tuin | Right| Thu|  CLeft] U-Tun | Right] Thru | Left| U-Jurn | Right T Thru | Left | U-Tum | Int. Totat |
04:00 PM 9 9 14 0 12 176 33 0 15 8 171 0 29 146 1 0 623
04:15 PM 5 7 14 4] 11 188 23 0 21 5 148 0 28 138 2 0 601
04:30 PM 5 7 18 0 12 208 19 0 14 3 176 0 35 115 5 0 615
04:45 PM 2 3] 20 0 5 203 31 0 17 3 183 0 26 153 4 0 653
Total 21 29 66 0 40 784 108 0 67 19 675 0 118 552 12 0 2492
05:00 PM g 8 22 0 10 225 23 ] 24 2 188 ¢] 28 146 2 o 681
05:15 PM 3 2 16 Q 7 221 32 o 26 5 184 0 36 189 8 8] 727
05:30 PM 1 6 18 0 11 205 32 o] 26 3 175 0 34 175 8 o] 692
0545 PM 2 5] 6 0 4 207 3 8] 27 2 155 0 45 170 2 0 657
Total 11 20 62 o] 32 858 118 0 103 12 702 0 143 680 16 0 2757
Grand Total 32 49 128 0 72 1642 224 0 170 31 1380 0 261 1232 28 0 5249
Apprch % 15.3 23.4 61.2 0 3.7 84.7 1.8 0 10.8 2 87.3 0 17.2 81 1.8 0
Total % 0.6 0.9 2.4 0 14 313 4.3 0 32 08 263 c 5 235 0.5 0
Staples Driveway Highland Avenus 2nd Avenue Highland Avenue
From North From East From South From West

Start Time | Right | Thrd | Left | U-Tum | App tol | Right | Thra | Left | U-Tum | app.toter | Rant [ Thw [ ten] U-tum | Age.Tets | Right | T | Left | U-Tum | App, Tatal | ol Total
Paak Hour Analysls From 04:00 PM 1o 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 06:00 PM

05:00 PM 5 6 22 a 331 10 226 23 0 258 24 2 188 0 214 28 146 2 0 176 | 681
05:15 PM 3 2 16 a 21 7 2 32 0 260 26 5 184 0 215 36 189 6 Q 231 727
05:30 PM 1 5 18 0 25 11 205 32 0 248 26 3 175 Q0 2041 34 175 8 0 215 8692
05:45 PM 2 5] 6 0 14 4 207 3 0 242 27 2 155 0 84| 45 170 2 o 217 657
Totat Valume | 11 20 62 0 93| 32 858 118 0 10087 103 12 702 Q 817| 143 680 16 0 83%| 2757

% App. Total | 11.8 21,56 66.7 0 3.2 851 117 0 126 15 859 0 17 81 1.9 0
PHE | 550 833 705 .000 .705| .727 .G53 922 000 969 954 600 934 000 _.950{ 794 899 667 .000  .908| .948




N/8: Staples Driveway/ 2nd Avenue File Name : 133618 AA

PRECISION

E/W: Highland Avenue DATA Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/14/2013
Client: VHB/ A. Silbovirz Offcos 00481 3555 o 500451234 Page No  :1

Email: datarequests@pdilic.com

Groups Printed- Heavy Vehicles

Staples Driveway Highland Avenue 2nd Avenue Hightand Avenue
From North From East From South From West
StartTime | Right] Tnru|  (eff | U-Tum | Right]  Thru|  Left| UJum | Right| fhru| Lefli | U-fwn| Right] Thru| _ Leil} U-Turn | Ini, Total |
04:00 PM 0 0 0 0 0 9 1 0 2 0 4 0 3 2 0 3} 21
04:15 PM 1 Q 1 &) 0 8 1 0 0 0 2 0 0 2 0 i 15
04:30 PM 0 ¢ 0 [ Q 3 2 0 0 0 2 0 2 3 0 o 12
__04:45PM 4] 0 0 G 1 4 ] 0 1 0 3 0 0 5 0 G 14 -
Totai 1 0 1 Y 1 24 4 0 3 0 i 0 5 12 0 5 62
05:00 PM ¢ a 0 0 0 3 3 o 1 a 4 0 0 2 0 it 13
05:15 PM 0 0 0 0 0 0 0 0 1 0 1 0 2 2 0 0 &
056:30 PM g 0 0 0 0 2 0 o 1 0 2 0 0 1 1 G 7
05:45 PM Q 0 0 Q 0 3 1 o 0 0 3 0 0 1 0 G 8
Total 0 0 0 Q o] 8 4 o 3 0 10 0 2 <] 1 ] 34
Grand Total 1 0 1 0 1 32 8 ¢ 6 0 21 0 7 18 1 G 96
Appreh % 50 0 50 0 2.4 78 195 G| 222 0 778 0f{ 269 692 38 a
Total % 1 0 1 0 1 333 83 g 6.2 0 219 0 7.3 188 1 0
Staples Driveway Highland Avenue 2nd Avenue Highiand Avenue
From North From East From Scuth From Wost
Start Time | Right [ Thru] Left [ utun | spevow | Right | Thou] Teft [ U-tum [ App. totsl | Reht |  Thu | Left | U-Tum | App.7atd | Right | Thru | Left | UTum | App. Tor | It Total |
Peak Hour Analysis From 04:00 PM 1o 05:45 PM - Peak 1 of 1
Peak Hour for Enfire intersection Begins at 04:00 PM
04:00 PM 0 0 G 0 0 0 9 1 0 10 2 0 4 0 5 3 2 0 o] 5 21
04:15 PM 1 o] 1 0 2 0 8 1 c g|- 0 0 2 0 2 0 2 0 0 2 15
0430 PM 0 0 ¢ 0 0 o] 3 2 ¢ 5 0 0 2 0 2 2 3 0 0 5 12
_ 0445 PM 0 0 0 0 0 1 4 Q G 5 1 0 3 0 4 0 5 0 0 5 14
Total Yolume 1 o} 1 0 2 1 24 4 8] 29 3 0 Eh!| 0 14 5 12 [¢] 0 17 62
% App. Totaj 50 0 50 0 34 828 13.8 0 21.4 0 786 0 204 70.6 8] 0
PHE | 250 000 .25G .000 2501 250 867 500 .000 725 375 000 688 .000 5831 417 600 .000 .000 .850 738




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 AA

PRECISION

E/W: Highland Avenue D AT A Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/14/2013
Client: VHB/ A. Silbovitz O tanataswy Fot 508,545 1234 Page No :1
Email: datarequests@pdilic.com
Groeps Printed- Peds and Bikes
Staples Driveway Highland Avenue 2nd Avenue Highiand Avenue
From North From East From South From West
StartiTime | RG] Thu]  Lefi| Peds| Fagnt] Thu| Left| Peds| Right] Thru] Left | Peds| Right] Thru] Left [ Peds | Int. lotal |
04:00 PM ¢} 0 0 2 ] Q 0 0 0 0 0 5 0 ¢} 0 0 7
04:15 PM 0 0 Q 2 1 0 0 2 0 0 0 2 0 0 0 0 7
04:30 PM 0 0 0 4 0 G 0 1 0 0 0 1 0 0 0 0 B
04:45 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 0 G 9 1 0 0 3 0 ¢ 0 8 0 0 0 Q 21
05:00 PM 0 0 0 0 0 0 0 Q 0 0 0 1 0 0 0 0 1
05:15 PM 0 0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 3
05:30 PM 0 0 0 Q 0 1 0 1 0 0 0 0 0 0 Q 0 2
05:45 PM 0 Q 0 2 Q 0 0 0 0 0 G C 4 0 0 0 2
Total 4] g o] 4 0 1 [ 2 0 0 0 1 G c ] 0 8
Grand Total G 0 0 13 1 1 0 5 0 0 0 9 0 0 0 0 29
Apprch % 0 0 0 100 | 143 143 0 714 0 Q 0 100 0 0 0 0
Total % 0 0 0 448 34 34 0 17.2 0 0 0 31 0 0 0 0
) Staples Driveway Highland Avenue 2nd Avenue Highiand Avenue
From North From East From South From West
Start Time | Bight | Thiu | Lok | Peds | ap.7ota | Rignt | Thru [ Left | Peds | ap Torl | Riaht [ ]| Len| Peos| app Tow | Right| Thru{ Left | Peds | app. Tow | Inl Total |
Peak Hour Analysis From 04.00 PM lo 05:45 PM - Peak 1 of
Peak Hour for Entire Intersection Begins at 04:00 PIM
04:00 PM 0 0 0 2 2 0 0 0 0 0 0 0 0 5 5 0 0 ; & ] 7
04:15 PM 0 0 0 2 2 1 0 0 2 3 o] 4] 0 2 2 0 Q 0 ] 0 7
04:30 PM 0 0 0 4 4 0 0 0 1 1 v] G 0 1 1 0 Q 0 0 0 8
04:45 PM 0 0 0 1 1 0 0 0 0 Q 0 0 0 0 0 0 G 0 0 0 1
Tolai Velume Q 0 0 9 9 1 G 0 3 4 0 0 0 8 8 0 0 0 0 0 21
% App. Total 0 0 0 100 25 0 0 75 4] 0 0 100 G 0 0 0 .
PHF | .000 .000 .000 .563 563 .250 000 Qo0 .375 3331 .000 .000 .0DOC .400 4001 000 000 000 .000 .000 780




IN/S: Staples Driveway/ 2nd Avenue
E/W: Highland Avenue

City, State: Needham, MA

Client: VHB/ A. Silbovitz

PRECISION
D AT A
INDUSTRIES, L.L.C

PQ.Box 307 Berlin, MA 01502
Office: 508.481.3999 Fax: 508.545.1234
Email: datarequests@pdiffc.com

File Name
Site Code
Start Date
Page No

1133618 AA
: TBA
:11/14/2013
01

Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West .
Start Time | Right | Thru | Lefi [ u-tum | App.toter | Righi [ Thru] Left | u-Tum | app.Totwr | Right |  Thu |  Let | U-Tum | App. Yot | Right [ Fhru | Lefl | U-Tum | App. Tow | I Tolal |
Peak Hour Analysis From 04:00 PM lo 05:45 PM - Peak 1 of
Peak Hour fer Entire Intersection Begins at 04:45 PM
D4:45 PM 2 6 20 0 28 6 207 31 G 244 18 3 188 0 207 158 4 0 188 667
05:00 PM 5 6 22 0 33 10 228 26 o] 264 25 2 192 0 219 148 2 0 178 694
05:15 PM 3 2 16 0 21 7 221 32 0 260 27 & 185 0 247 191 6 0 235 733
05:30 PM 1 6 18 0 25 11 207 32 1] 250 27 3 177 0 207 176 7 0 217 698
Total Volume 11 20 76 Q 107 34 863 121 0 1018 97 13 740 0 850 673 19 0 8181 2793
% App. Total | 10.3 18.7 71 0 33 848 119 0 114 1.6 87.1 4] 823 23 0
PHF | 550 B33 .864 .000 8111 .773 846 945 .000 964 | .898 650 964 000 570 881 679 .000 870 853
Cars 11 20 76 0 167 33 854 118 0 1005 93 13 730 o] 836 663 18 0 8051 2753
% Cars{ 100 100 100 0 100 671 990 975 ] 98.71 959 100 9856 0 S98.4 98.5 94.7 0 98.4 98,6
Heavy Vehicles 0 0 0 0 Q 1 9 3 [ 13 4 o] 10 0 14 10 1 0 13 40
% Heavy Vehicles 0 o] D 0 0§ 29 10 25 [ 3] 4.1 0 14 0 1.6 15 53 0 1.6 1.4
Slaples Driveway
Qut In Total
64 107 17
2 0 2
&6 107 173
—
11 20 76 0
o o 0 ]
11 20 76 [1]
R—i]th Thru Left {-Tumn
<
Peak Hour Data
sHosl [P 4 z
BUR g T8l o el oo
° =4
% @ Ofr > North = U] %
£ § o E o oE—b Peak Hour Bagins at 04:45 P —3 §m AR
2 < o4Ol {INCIERS
i) NN Cars N miw @ E
S o= ¥ + Heavy Vehicles + AR %C"
= g & |lo o ojolE [ P
- i p S B2
iy Soloo B
Left Thru Right U-Turn
730 13 93 o
10 1] 4 0
740 13 97 [¢]
L
262 836 1068
51 | 14] 19
267 850 1117
Out In Total
2nd Avenus




N/8: Staples Driveway/ 2nd Avenue File Name : 133618 AAA

PRECISION

E/W: Highland Avenue D ATA Site Code :TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/16/2013
Client: VHB/ A. Silbovitz Officor 5084 3999 Fan 5085451234 PageNo :1
Email; datarecuests@pdilic.com
Groups Printed- Cars - Heavy Vehicles
Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
StariTime | Right| Thri]  Lefi] U-Turn | Right] Thru| teR| U-Turn| Right] Thru] Lleft| U-Tum] Right] Thru| ~ [eft [ U-Turn| Int Total |
11:00 AM 2 8 16 G 12 18C 29 0 39 2 77 0 72 170 7 0 614
1115 AM 6 7 18 o 26 158 20 0 32 4 a7 0 45 194 2 0 584
11:30 AM 4 3 16 ¢ 13 170 32 0 42 3 74 0 61 167 2 0 587
11:45 AM 5 6 12 4] 10 179 20 0 40 8 56 0 52 204 4 0 596
Total 17 24 62 0 61 688 101% 0 153 17 274 0 234 735 15 0 2381
12:00 PM 4 5 16 0 19 . 153 35 0 29 2 64 0 45 190 T 0 569
1215 PM 7 5 11 o] 13 177 30 Q 32 8 65 0 42 176 3 0 566
12:30 PM 3 3 11 0 i 166 34 0 32 & 87 0 39 179 7 0 577
12:45 PM 2 9 13 0 10 180 44 0 36 8 69 0 41 182 4 0 596
Total 16 22 51 0 53 676 143 Hl 129 18 285 0 167 727 21 0 2308
01:00 PM 6 9 18 0 17 187 26 0 33 7 90 0 37 177 9 0 616
01:15 PM 3 7 17 0 17 170 31 1] 35 5 83 0 45 194 3 0 610
01:30 PM 8 7 6 o] 21 170 28 ¢ 40 1 94 0 41 182 3 0 601
01:45 PM 3 4 12 0 19 178 34 0 35 4 63 0 36 191 3 0 582
Total 20 27 53 0 74 705 119 \] 143 17 330 0 159 744 18 0] . 2409
Grand Total 53 73 166 0 188 2069 363 ] 425 52 889 0 560 2206 54 0 7008
Apprch % 18.2 25 568 0 7.2 79 13.9 o 311 3.8 651 0y 199 782 1.9 0
Total % 0.7 1 2.3 0 2.6 2901 5.1 0 6 0.7 12.5 0 78 314 0.8 0
Cars 53 73 165 0 188 2042 355 0 404 51 873 0 552 2168 54 0 6578
% Cars 100 100 994 0 100 987 978 0} 951 98.1 98.2 Q] 986 983 100 0 98.3
Heavy Vehicles 0 0 1 0 0 27 8 0 21 1 16 0 8 38 4] 1] 120
% Heavy Vehicles Q 0 0.6 0 0 1.3 22 0 4.9 1.9 1.8 0 1.4 1.7 0 o] 17
Staples Driveway Hightand Avenue " 2nd Avenue Highland Avenue
From North ___From East From South From West
Start Time | Right | Thru | Left | uTum | app. Totst |_Right | Thru | Left | UTem | Asp. Totl Rigt | 7o | Let | u-Tum [ app.votet | Right | Thru| Left [ U-Turn | app. Tatal | InL Total |
Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1 .
Peak Hour for Entire Intersection Begins at 11:60 AM .
11:00 AM 2 8 16 0 28 12 180 29 0 221 39 2 77 a 118 72 170 7 0 249 614
11:15 AM 6 7 18 0 31 26 159 20 0 205 3z 4 67 0 103{ 49 194 2 0 245 584
11:30 AM 4 3 16 0 23 13 170 32 0 215 42 3 74 a 118 61 167 2 0 230 587
11:45 AM 5 6 12 0 23 10 179 20 0 209 40 g 56 0 104 52 204 4 0 260 596
Total Volume 17 24 62 0 103 61 688 101 0 850 1563 17 274 0 444 | 234 735 15 G 984 | 2381
% App. Totai | 16.5 23.3 60.2 0 7.2 809 119 1] 345 38 617 0 238 ™7 15 [
PHF [ .708 750 .8681 .000 .831| 687 856 .789 .00C 962 | 911 531 890 .0C0 933 813 801 536 .000 946 969
Cars 17 24 B2 0 103 61 678 99 ] 838 | 149 17 267 0 4331 231 716 15 0 9621 2336
% Cars | 100 100 100 0 100! 100 98.5 98.0 0 98.6| 974 100 974 0 97.5| 987 974 100 0 978 98t
Hoavy Vohicles 0 [ ] 0 o] o 10 2 0 12 4 0 7 0 11 3 19 0 0 22 45
% Heavy Vehicles 0 0 0 0 0 o 15 20 0 14| 286 0 286 0 25 13 286 0 0 2.2 1.9




N/S: Staples Driveway/ 2n0d Avenue PREC| I File Name : 133618 AAA
E/W: Highland Avenue D AT A Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date :11/16/2013
Client: VHB/ A. Silbovitz Office SORAR1 3555 ot 505 5451234 Page No :1
Emaik datarequests@pdilic.com
Groups Printed- Cars
Staples Driveway Mighland Avenue 2nd Avenue Highland Avenue
From North Frorn East From Scuth From West
}—’ Stari Time | Right |  Thru | Left [ U-Turn | Right ] Thru | Left | UTurn| Right| Toru|[ Lef] U-Turn] Righi|[ Thru|  LeR ] U-Tum | Int Total |
11:00 AM 2 8 16 o] 12 176 28 0 38 2 73 0 70 165 T 0 597
11:15 AM 8 7 18 0 26 158 20 0 32 4 66 0 49 186 2 0 574
11:30 AM 4 3 16 o] 13 168 31 0 42 3 72 0 61 165 2 0 580
11:45 AM 5 B 12 0 10 176 20 0 37 8 66 0 51 200 4 4] 585
Total 17 24 62 0 61 678 99 0 149 17 267 0 231 716 15 Q 2336
12:00 PM 4 5 16 8] 19 149 35 0 28 2 63 0 45 188 7 0 561
12:15 PM 7 5 11 e 13 175 30 0 31 5 65 0 42 175 3 o 562
12:30 PM 3 3 11 & 11 163 33 0 21 5 81 0 39 176 7 0 553
12:45 PM 2 9 13 G 10 178 43 0 35 6 69 0 40 176 4 4] 585
Totai 16 22 51 o] 53 665 141 0 115 18 278 0 166 715 21 ] 2261
01:00 PM 6 =] 17 a 17 186 26 o] 31 6 90 0 34 175 9 0 606
01:15 PM 3 7 17 4] 17 169 30 o] 35 5 82 0 45 193 3 Q 606
01:30 PM 8 7 [¢] o] 21 167 27 o] 38 1 93 0 40 180 3 0 592
01:45 PM 3 4 12 0 19 177 32 0 35 4 63 0 36 189 3 0 577
Total 20 27 52 o 74 699 115 8] 140 16 328 0 155 737 18 0 2381
Grand Tota! 53 73 165 0 188 2042 355 8] 404 5 873 0 552 2168 54 0 6978
Apprch % 18.2 251 56.7 0 7.3 79 13.7 0 304 38 65.7 0 189 782 1.9 4]
Total % 0.8 1 2.4 0 27 293 5.1 5.8 0.7 12.5 0 7.9 311 0.8 Q
Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Start Time | Right | Thru [ Teft | u-Tum | App.eta | Right | Thru [ Left | U-Tun | Appvols | Rigt] Thu | Leh| UTom | App.Tola | Right | Thru | Left | t-Tum | app vomr | Ink Total |
Paak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM
1100 AM 2 8 16 0 28 12 176 28 0 216 38 2 73 0 113 70 185 7 0 242 597
11:15 AM 6 7 i8 9] 31 26 158 20 0 204 32 4 66 0 102 49 186 2 0 237 574
11:30 AM 4 3 16 Q 23 13 168 31 0 212 42 3 72 0 117 61 165 2 8] 228 580
11:45 AM 5 6 12 Q 23 10 178 20 0 206 37 8 56 0 101 51 200 ] 0 255 585
Total Volume 17 24 52 ¢ 103 61 678 99 0 238 148 17 267 1] 433 231 716 15 0 962 | 2336
% App. Total | 16.5 23.3 B80.2 1] 7.3 809 118 0 344 349 §17 4] 24 744 18 0
PHF | 708 .750 .861 .000 831 | .587 963 798 .000 970 .887 531 914 .000 9251 825 895 536 .000 943 978




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 AAA

PRECISION

E/W: Highland Avenue D AT A Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/16/2013
Client: VHB/ A. Silbovitz Officer 508421 5999 Fon 5086451234 Page No  :1

Email: datarequests@pdille.com

Groups Printed- Heavy Vehicles

Staples Driveway Highland Avenue 2nd Avenue Highfand Avenue
From North From East From Sauth From West
""" Start Time Right |~ Thru | Laft | U-Turn Right | Thru | Lefl [ U-Tumn Right | Thru | left | U-Tun | Right]  Thru ] Left [ U-turn | _Ini. Total |
11:00 AM 0 Q 0 0 4 1 0 1 0 0 2 5 0 0 17
11:15 AM 0 0 Q 0 0 1 0 4] o] 0 1 Q 0 8 o] 0 10
11:30 AM 4] 0 3 0 0 2 1 0 0 0 2 0 0 2 0 0 7
11:45 AM 4] 0 0 8] 0 3 0 0 3 4 4] 0 1 4 0 0 11
Total 0 0 H 0 0 10 2 ¢ 4 4] 7 0 3 19 0 0 45
12:00 PM 0 0 0 0 0 4 o o] 1 0 1 t] 0 2 0 0 8
12:15 PM 0 Q &) 0 o] 2 G 0 1 0 0 o 0 1 0 0 4
1230 PM 0 G 0 0 0 3 1 0 11 0 & 0 0 3 0 0 24
12:45 PM Q 0 0 0 0 2 1 0 1 0 0 0 1 6 0 0 11
Totai 0 0 0 0 0 11 2 0 14 0 7 o] 1 12 0 ] 47
G1:00 PM 0 0 1 0 0 1 0 0 2 1 0 0 3 2 0 o 10
01:15 PM ] o] 0 0 0 1 1 0 0 0 1 0 G 1 Q 8] 4
01:30 PM a o] 0 0 0 3 1 0 1 0 1 0 1 2 0 0 9
01:45 PM 0 0 0 0 0 1 2 0 Q 0 0 0 0 2 0 0 5
Total C o] 1 0 Q 5 4 0 3 i 2 0 4 7 0 0 28
Grand Total 0 0 1 1] G 27 <] 4] 21 1 16 0 3 38 0 0 120
Apprch % 8] 0 100 4] o 771 229 0| 553 26 421 6} 174 828 o] 0
Total % 0 0 0.8 4] o 225 6.7 0] 175 08 133 0 6.7 317 ¢] 0
Stapies Driveway Highiand Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Star Time | Right | Thrd | Left | uTum | App Yo | Right | Thru | Left | uTum | AppTots | Robt| Tou] ter [ o-um [ popvolar} Right | Thru [~ Left [ usun | pep votat | int. Total |
Peak Hour Analysis From 17:00 AM lo 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM
11:45 AM 0 0 0 0 0 0 3 & 0 3 3 0 i 0 3 1 4 0 0 5 11
12:00 PM 0 0 0 0 0 0 4 G 0 4 1 0 1 0 2 0 2 0 0 2 8
12:15 PM Q 0 0 0 0 0 2 0 o] 2 1 0 G 0 1 0 1 ] 0 1 4
12:30 PM Q 0 0 0 0 a 3 1 0 4 11 0 B8 0 17 0 3 o] 0 3 24
Total Volume o 0 0 D 0 0 12 1 1] 13 16 ¢} 7 [\ 23 1 10 0 Q 11 47
% App. Total 0 4] 0 0 0 23 7.7 0 69.6 0 304 1] 9.1 908 0 4]
PHF | .000 .000 .000 .000 000§ 000 750 250 .000 81371 .364 000 292 .000 338] .250 B25 .000 .000 550 | 490




N/S: Staples Driveway/ 2nd Avenue PRECISION File Name : 133618 AAA
E/W: Highland Avenue DATA Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Statt Date : 11/16/2013
Client: VHB/ A. Silbovitz Offica 5084513955 Fart S0B.545.1234 PageNo  : 1
Email: datarequests@pdillc.com
Groups Printed- Peds and Blkes
Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From Narth From East From South From West
TTStariTime ! Right] Thru] Lefl| Peds| Right| Thru| left| Peds| FRight] Tnru| Left| Peds] Right] Jhru] Left] Peds | Int Total ]
11:00 AM o] o] 0 G 0 0 0 2 4 Q 0 2 0 0 ] 0 4
11:15 AM o o] 0 4 0 1 0 2 4] 0 8] 1 0 0 4} 0 8
11:30 AM 0 o] 0 G 0 1 0 3 4 4} 0 0 0 0 {a 0 4
11:45 AM 0 0 0 [ 0 0 0 0 0 0 0 4 0 0 i 0 4
Total 0 0 0 4 0 2 0 7 4] 0 0 7 o] 0 O 0 20
12:00 PM 0 0 0 1 0 0 0 o] 0 0 0 2 0 0 ] 0 3
12:15 PM 0 0 0 1 ] 0 0 0 Q 0 0 5 o] 1 a 0 7
12:30 PM 0 o 0 2 G 0 0 0 0 ] 0 1 4] 0 4] 0 3
12:45 PM 0 0 o] 0 G 0 0 0 4] 0 0 10 0 0 4 0 10
Total O o 0 4 G 0 0 0 0 0 0 18 0 1 4 0 23
01:00 PM 0 4 0 0 I 0 0 o] Q Q 0 7 0 0 3 0 7
01:15 PM 4] 4} 0 2 o 0 4] 4 0 0 0 <} o] 0 g Q 12
01:30 PM ¢ 0 o] 4 0 0 4] 4 0 0 0 4 0 0 4} 0 12
01:45 PM 0 Q 0 0 0 0 0 1 0 0 1 1 8] 0 4] 0 3
Totat 4] 4 0 6 0 0 0 9 0 0 1 18 ¢] 0 4 0 34
Grand Totat 4 4} 0 14 |l 0 16 0 0 1 43 c 1 4] 0 77
Apprch % 4] 0 0 100 0 111 0 88.9 0 0 23 9r7 b} 100 a 0
Total % o] 0 0 18.2 | 26 0 20.8 0 0 1.3 558 0 1.3 4} Q
Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Start Time | Right | 3hru | Left | Peds | app.Tota | Right | Thru] Left | Peds | pppTowl | Rigt | T | Let] Peds | App Tow | RIGRE | Theu | Left | Peds | app Tow | Int. Total |
Peak Hour Analysis From 11:00 AM fo 12:456 PM - Peak T of 1
Peak Hour for Entire Intersection Begins at 12:00 PM
12:00 PM 0 0 0 1 1 s} 0 0 1] 0 ¢ 0 0 2 2 0 0 0 0 0 3
12:15 PM 0 0 1 1 0 0 0 0 0 G 0 0 5 5 0 1 a 0 1 7
12:30 PM 0 0 0 2 2 o] 0 0 Q 0 ¢ 0 0 1 1 0 0 0 o] 0 3
12:45 PM 0 0 0 0 Q 0 0 Q 0 0 b 0 0 10 10 0 0 0 0 0 10
Total Volume 0 0 0 4 4 4] 0 0 0 0 0 i 0 18 18 0 1 0 0 1 23
% App. Total Q 0 0 100 D 0 ] 0 0 o 0 100¢ 0 1060 0 0 »
PHE | 000 000 .000 .500 500 | 000 000 .000 .000 .000; .000 000 .000 450 A507 000 250 000 .000 280 575




N/S: Staples Driveway/ 2nd Avenue File Name : 133618 AAA

PRECISION

E/W: Highland Avenue D AT A Site Code : TBA
City, State: Needham, MA INDUSTRIES, LLC Start Date : 11/16/2013
Client: VHB/ A. Silbovitz Ot 08481 3999 s 508.545,1234 PageNo  : 1

Email: datarequests@pdilc.com

Staples Driveway Highland Avenue 2nd Avenue Highland Avenue
From North From East From South From West
Start Time | Right T Thru | Lef | U-tum | p tors | Rignt |_Thrd | Left | uctum | jpp Tolot | Ao | T [ Lok [ um [ app Tola Right | Thru [ Left | u-mwn [ app Tow | Int. Total |
Peak Hour Analysis From 11:00 AM (o 12:45 PM -Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:00 AM
11:00 AM 2 8 16 0 26| 12 180 29 0 224 39 2 77 0 118 72 117G 7 0 249 614
11:15 AM 8 7 18 0 31 26 158 20 0 205| 32 4 67 0 103| 49 194 2 0 245 584
11:30 AM 4 3 16 0 23¢ 13 176 32 0 215 | 42 3 74 Q 119 &1 167 2 0 230 587
11:45 AM 5 6 12 0 23 10 178 20 0 209 40 8 56 Q 104 52 204 4 Q 260 556
Tolal Volume 17 24 62 0 103 61 688 101 0 850 153 17 274 0 444} 234 735 15 o] 9841 2381
% App. Totat | 16.5 23.3 60.2 [ 7.2 809 1189 0 345 38 617 0 238 747 15 0
PHF| .708 750 .861 .000 831 | .687 956 .789 .0CO 962 .911 631 .890 .000 9331 .813 901 536 .DOO 946 .969
Cars 17 24 62 o] 103 61 678 99 0 838 | 149 17 267 0 43371 231 716 15 0 962 | 2336
% Cars{ 100 100 100 0 100 100 985 98.0 0 986|974 100 974 0 97.5| 987 974 100 1] 97.8 98.1
Heavy Vehicles 0 0 G 0 o] 0 10 2 b 12 4 0 7 0 11 3 19 0 4] 22 45
% Heavy Vehidles 0 0 8] 0 0 0 15 20 o] 14| 26 0 28 1] 25, 13 28 0 0 2.2 1.9
Stapies Driveway
Out n Total
93 03 198
0 4] 9]
a3 1L_03 196
17 24 62 0
0 Q ¥ 0
17 24 62 [¢]
:ii?hl Thru  Left U-Turp
Peak Hour Data
5% °7%s t 2 o
Sl - 2o 2 ] g 8L
o U Siw < I
E Comla Norih . P
o =3 o]
§E§ﬁ§ e Peak Hour Beging &t 11:00 A| ‘_gﬁ—o‘ﬁ ; ":wg
o ]
E ﬁ « § Ez Cars 5 . g i 5 E
S o F 1 Heavy Vehicles + el g %
E S8 |5 o olole & =l =g ”
[} 5 v ol (2
s g Sle g
L _3 e l=l{=N=1
i
left Thru Right U-Tumn
267 17 149 [§]
7 o 4 0
274 17] 153 0
3504 433 787
5 11 16
359 444 803]
Cut In Total
2nd Avenue




Date: February 7, 2014
Project No.: 12570.01

APPENDIX B
AUTOMATIC TRAFFIC RECORDERS (ATR’S)
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Highland Avenue
hetween Charies and Wexford Street

City, State; Needham, MA
Client: VHB/ A. Silbovitz

PRECISION
D ATA
INDUSTRIES, LLC

20, Box 301 Berlin, MA 01503
Office: 508.481.3999 Fax: 508.545.1234
Email: datarequests@pdilic.com

133618 A VOLUME
Site Code: TBA
Date Start: 14-Nov-13

st - WE Cngzlbm 14-1I‘§’ov-
Time AM. P.M. A.M. P.M. AM. P.I. Thu

12:00 15 140 38 146 53 286

12:15 14 122 12 165 26 287

12:30 10 118 9 171 19 289

12:45 11 50 128 508 18 77 208 690 28 127 336 1198
01:00 4 149 13 151 17 300

01:15 7 153 10 180 17 333

01:30 5 155 20 193 25 348

01:45 8 24 127 584 8 51 203 727 16 75 330 1311
02:00 3 139 6 208 g 347

02:15 3 158 2 196 5 354

02:30 1 133 8 219 9 352

02:45 6 13 121 551 2 18 240 863 8 31 361 1414
03:00 5 130 9 227 14 357

03:15 3 153 11 180 14 333

03:30 4 123 2 231 8 354

03:45 5 17 116 522 4 26 256 854 9 43 372 1416
04:00 12 129 9 233 21 362
04:15 5 116 5 240 10 356

04:30 22 120 19 255 41 375

04:45 35 74 110 475 16 49 218 846 51 123 328 1421
05:00 32 : 102 18 226 50 328

05:15 46 117 3 166 77 283

05:30 75 99 30 207 105 306

05:45 108 261 122 440 38 117 179 778 146 378 301 1218
06:00 125 138 46 236 171 374

06:15 151 143 61 211 212 354

06:30 219 143 a8 229 307 372

06:45 205 700 157 581 101 296 206 882 306 996 363 1463
07:.00 247 123 91 222 338 345

07:15 120 132 114 184 234 316

07:30 142 135 148 162 290 297

07:45 119 628 102 492 105 458 178 746 224 1086 280 1238
08:00 128 89 138 174 266 263

08:15 154 87 120 187 274 274

08:30 154 86 111 154 265 250

08:45 137 573 84 356 140 509 116 631 277 1082 200 987
09:00 121 85 137 129 258 214

09:15 167 78 92 144 259 222

09:30 136 73 128 113 264 186

09:45 134 558 68 304 111 468 66 452 245 1026 134 756
10:00 126 61 135 98 261 157

10:15 161 54 134 69 295 123

10:30 159 40 113 41 272 81

10:45 144 590 24 179 140 522 44 250 284 19112 68 429
11:00 150 24 149 45 299 69

11158 160 18 153 40 313 58

11:30 116 20 144 28 260 48

11:45 141 567 24 85 145 591 23 136 286 1158 47 222

Total 4055 5078 3182 7995 7237 13073

Percent 56.0% 38.8% 44.0% 61.2%
Day Total 9133 11177 20310
Peak 06:15 - 00:45 - 11:00 - 0345 - 06:30 - 0345 - - -
Vol. 822 - 585 - 591 - 984 - 1185 - 1465 - - -

PHF. 0832 0.944 0.966 0.961 0.876 0.977
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2nd Avenue ¢ S
south of Highland Avenue p—
City, State: Needham, MA PRECISION

ient: Hh o D ATA '
Client: VHB/ A. Silbovitz INDUSTRIES, LLC 13368?“8980}3/3@[;?;&5
Office 505415999 Fon 085451230 Date Start: 14-Nov-13
Emali: datarequesis@pdilfc.com

Start ) NB sB Cn;!:jban 14.1i\:150u.

Time AM. P.M AM. P.M AM. P.M Thu
12:00 25 206 4 67 29 273
12:15 5 161 1 95 6 256
12:30 12 134 8 110 20 244
12:45 12 54 140 641 2 15 110 382 14 69 250 1023
01:00 5 148 3 134 8 282
01:15 1 133 1 121 2 254
01:30 14 152 3 98 17 250
01:45 2 22 133 566 3 10 81 434 5 32 214 1000
02:00 B 158 1 88 7 248
02:15 2 140 2 87 4 227
02:30 3 156 3 79 6 235
02:45 4 15 145 599 2 8 79 333 5] 23 224 932
03:00 G 158 2 68 8 226 '
03:15 8 164 2 68 10 232
03:30 4 210 2 56 6 266
03:45 4 22 192 724 4 10 56 248 ] 32 248 972
04:00 6 208 8 60 14 268
04:15 3 176 4 50 7 228
04:30 16 194 9 56 25 250
04:45 8 33 216 794 12 33 52 218 20 66 268 1012
05:00 20 : 220 13 44 33 264
05:15 30 196 19 62 49 258
05:30 28 212 31 62 59 . 274
05:45 32 110 180 808 43 106 8a 248 75 216 260 1056
06:00 32 200 28 64 60 264
06:15 43 134 57 60 100 194
06:30 48 131 62 a7 108 198
06:45 70 191 131 596 72 219 69 2860 142 410 200 856
07:20 72 146 94 82 166 208
07:15 127 84 95 52 222 136
07:30 142 102 110 44 252 146
07:45 128 469 86 418 102 401 40 198 230 870 126 616
08:00 138 92 96 39 234 131
08:15 128 93 98 39 226 132
08:30 162 69 87 51 249 120
08:45 119 547 52 306 112 393 37 166 231 940 89 472
09:00 116 68 92 30 208 98
0215 115 33 105 32 220 65
09:30 166 40 73 30 239 70
03:45 137 534 20 161 77 347 30 122 214 881 50 283
10:00 138 30 69 20 207 50
10:15 110 29 76 19 186 48
10:30. 116 16 72 19 188 35
10:45 144 508 11 86 72 289 15 73 216 797 26 159
11:00 116 27 52 8 168 35
11:15 114 12 56 8 170 20
11:30 152 10 60 9 212 19
11:45 151 533 10 59 97 265 11 38 248 798 21 a5
Total 3038 5758 2096 2718 5134 8476

Percent 59.2% 67.9% 40.8% 32.1%

Day Total 8796 4814 13610
Peak 07:45 - . 0445 - Q7:30 - 00:30 - 0730 - 0445 - - -
Vol. 556 - 844 - 406 - 475 - 942 - 1064 - - -

P.HF. 0.858 0.959 0.923 0.885 0.935 0.871
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Highland Avenue

PRECISION

east of 1st Avenue
City, State: Needham, MA D ATA
Client: VHB/f A. Silbovitz INDUSTRIES, LLE 133580 AA volume
F-0.Box 301 Beriin MA 01503 Site Code:
Office: 508.481.3599 Fax:508.545,1234
Emat!: datarequests@pdilic.com
Comhin 22-Oct-
Start EB W8 g 13
Time AM P.M. A, P.I. AM. P.M. Tue
12:00 16 276 14 313 30 589
1215 10 279 24 302 34 572
12:30 18 278 35 312 53 582
12:45 11 55 278 1094 12 85 290 1217 23 140 568 2311
01:00 3 239 . 12 332 18 571
01:15 10 248 3 291 13 539
01:30 8 247 4 304 12 551
01:45 7 28 292 1026 13 32 330 1257 20 &0 622 2283
02:00 7 238 8 366 15 604
02:15 4 238 3 347 7 585
02:30 3 244 6 351 9 595
02:45 10 24 260 930 a 25 346 1410 18 49 606 2390
03:00 6 239 8 426 14 665
03:15 10 239 6 392 16 631
03:30 B 228 6 399 12 627
03:45 10 32 272 978 4 24 404 1621 14 56 876 25589
04:00 6 220 3 439 9 659
04:15 10 210 10 426 20 636
04:30 20 217 17 400 37 617
04:45 44 80 225 g72 24 54 372 1637 68 134 597 2509
05:00 42 204 17 432 59 636
05:15 58 196 34 384 92 580
05:30 92 138 42 400 134 538
05:45 118 310 112 650 48 141 386 1602 166 451 498 2252
06:00 146 141 57 388 203 529
06:15 192 218 82 406 274 624
06:30 268 224 118 384 386 608
06:45 327 933 200 783 130 387 365 1543 457 1320 865 2326
07:00 314 210 170 310 484 520
07:15 325 190 213 280 538 470
07:30 300 152 278 266 578 418
07:45 280 1219 130 682 274 935 230 1086 554 2154 360 1768
08:.00 250 135 254 215 504 350
08:15 302 142 264 186 566 328
08:30 320 129 252 183 572 322
08:45 340 1212 100 5086 278 1048 182 776 618 2260 282 1282
06:00 348 86 250 136 598 222
09:15 320 78 237 110 557 188
09:30 322 66 206 123 528 189
09:45 317 1307 60 290 204 897 97 466 521 2204 157 756
10:00 286 50 218 94 504 144
10:15 250 46 232 76 482 122
10:30 252 36 242 52 494 88
10:45 267 1055 33 165 266 958 52 274 533 2013 85 430
11:00 285 35 266 38 551 73
i1:15 234 25 268 22 502 47
11:30 267 17 283 24 550 41
11:45 298 1084 24 101 254 1071 30 114 552 2155 54 215
Total 7339 8127 5857 13003 12996 21130
Percent 56.5% 38.5% 43.5% 61.5%
Day Total 15466 18660 34126
Peak  08:45 - 12:00 - 10:45 - 0345 - 0815 - 0300 - - -
Vol. 1330 - 1094 - 1083 - 1669 - 2354 - 2599 - - -
P.HF. 0955 (0.984 0.957 0.950 0.952 0.961
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Highland Avenue
east of 1st Avenue

City, State: Neaedham, MA

PRECISION
D ATA

Client; VHB/ A. Silbovitz INDUSTRIES, LLC 133590 AA volume
PO.Box 301 Berlim, MA 01503 Site Code:
Office: 508.481.3999 Fax:508.545.1234
Emnail: datarequests@pdille.com
Cambin 23-Oct-
Start (=31 WB ed 13
__ Time AM. P.M, AM. P, AM. PM. Wed
12:00 18 234 26 281 44 515
12:15 13 211 18 288 31 499
12:30 20 230 16 322 36 552
12:45 10 61 208 883 19 79 276 1167 29 140 484 2050
01:00 6 214 8 277 i4 491
01:15 4 212 7 284 11 495
01:30 4 233 8 291 12 524
01:45 3] 20 268 927 7 30 298 1180 13 50 566 2077
02:00 4] 242 6 318 i2 560
02:15 4 250 0 354 4 604
02:30 12 246 24 372 36 618
02:45 3 30 244 Q82 12 42 324 1368 20 72 568 2350
03.00 4 217 4 376 8 593
03:15 2 245 4 354 5] 599
03:30 7 209 2 402 9 611
03:45 12 25 218 889 7 17 394 1526 19 42 812 2415
04:00 13 216 8 444 21 660
04:15 11 258 20 398 31 656
04:30 12 244 15 446 27 690
04:45 40 76 242 960 9 52 424 1712 49 128 666 2672
05:00 36 256 15 482 : 51 738 :
05:15 64 269 30 445 94 714
05:30 84 213 52 446 136 659
05:45 120 304 228 966 55 152 400 1773 175 456 8628 2739
06:00 152 202 74 -407 226 609
06:15 200 239 100 416 300 855
06:30 220 235 120 384 340 819
06:45 300 872 253 929 148 442 342 1549 448 1314 595 2478
0700 332 216 182 291 514 507
07:15 361 191 220 266 581 457
07:30 363 152 258 217 561 369
07:.45 316 1312 141 700 282 042 203 977 598 2254 344 1677
08:00 294 102 246 204 540 306
08:15 306 92 260 170 566 262
08:30 334 a5 265 140 599 235
08:45 350 1284 94 383 236 1007 119 633 586 2291 213 1616
09:00 322 94 234 160 556 254
09:15 322 74 221 a8 543 172
09:30 334 65 234 92 568 157
09:45 338 1316 66 299 228 917 77 427 566 2233 143 726
10:00 279 59 222 78 501 137
10:15 294 58 237 49 531 107
10:30 230 57 234 74 464 131
10:45 258 1061 46 220 260 953 42 243 518 2014 88 463
11:00 248 32 247 57 495 89
11:15 268 19 275 40 543 59
11:30 272 25 277 60 549 85
11:45 221 1009 16 92 274 1073 37 194 495 2082 53 286
Total 7370 8230 5706 12719 13076 20949
Percent 56.4% 39.3% 43.6% 80.7%
Day Total 15600 18425 34025
Peak 08:30 - 0430 - 1100 - 04:30 - 0815 - 04:30 - - -
Vol. 1328 - 1011 - 1073 - 1797 - 2307 - 2808 - - -
P.H.F. 0.920 0.940 0.968 0.932 0.963 0.951
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Date: February 7, 2014
Project No.: 12570.01

APPENDIX C
INTERSECTION CAPACITY ANALYSIS
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/110/2013
N

Lane Group - " " EBL - EBT EBR WBL =~ WBT = WBR ~ NBL = NBT - NBR “SBL  SBT- SBR

Lane Configurations 41 i x s J if

Volume {vph) 4 942 179 198 549 8 416 " 108 24 10 0

[deal Flow (vphpl} 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900

Storage Length (ft) 0 0 0 0 50 0 0 0

Storage Lanes 0 0 0 0 1 0 0 1

Taper Length {ft} 25 25 25 25

Lane Util. Factor 095 685 09 095 08 085 09 08 100 100 100 100

Frt 0.976 0.998 0.938 ‘

Flt Protected 0.987 0.950 0.974 0.966

Satd. Flow {prot) 0 33%¢ 0 0 3453 0 1618 1560 0 G 1738 1900

Flit Permitted 0.952 0.540 0.950 0.974 0.966

Satd. Flow {perm) 0 323 0 0 1889 0 1618 1560 0 ¢ 1738 1900

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 1 35

Link Speed (mph) 30 30 30 30

Link Distance (ft) 422 462 472 248

Travel Time (s) 9.6 10.5 10.7 56

Peak Hour Factor 093 093 093 080 090 09 094 094 09 08 085 085

Heavy Vehicles (%) 0% 4% 2% 3% 3% 0% 8% 0% 6% 8% 0% 0%

Adj. Flow {vph) 4 1013 192 220 810 9 443 12 115 28 12 0

Shared Lane Traffic (%) 34%

Lane Group Flow {vph) 0 1209 0 0 839 0 292 278 0 0 40 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 12 12

Link Oifsel(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 106 100 100 180 100 100 100

Tuming Speed {mph) 15 9 15 g 15 9 15 9

Turmn Type Perm NA pm+pt NA Split NA Split NA  Prot

Protected Phases 6 5 2 8 8 4 4 4

Permilted Phases g 2

Minimum Split {s) 31.0 X0 90 200 20 220 M0 10 10

Total Split {s) 400 400 120 520 350 350 150 150 150

Total Split {%) 39.2% 39.2% 11.8% 51.0% 34.3% 343% 14.7% 147% 14.7%

Maximum Green (s) 350 350 70 470 300 300 100 100 100

Yellow Time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0 40 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 50 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes  Yes Yes

Walk Time (s) 6.0 6.0 8.0 6.0

Flash Dant Walk {s) 200 200 10,0  10.0

Pedestrian Calls (#hr) 0 0 0 0

Act Effct Green (s} 35.0 47.0 300 300 10.0

Actuated g/C Ratio 0.34 0.46 020 029 0.10

v/c Ratio 1.07 1.15d| 061 058 0.24

August 2013 Existing Conditions-AM 12:00 pm 11/20/2013 August 2013 Existing volumes on existing geomefry-AM Synchro 8 Report

ARS
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Lanes, Volumes, Timings
3. 2nd Ave/Staples Driveway & Highland Ave 12110/2013

N R

Lane Grolip 0 EBL EBT  EBR WBLWBT. PWBRTUNBLTTTNBT YUNBR CUUSBL . USBT TUSBR
Control Delay 82.0 32.8 376 321 46.3
Queue Delay 00 0.0 0.0 0.0 0.0
Total Delay . 82.0 32.9 376 321 46.3
LOS F C D C D
Approach Delay 82.0 329 349 46.3

Approach LOS F C C 3]

Intersection Summary = .

Area Type: Other

Cycle Length: 102

Actuated Cycle Length: 102

Offset: 0 (0%), Referenced to phase 22WBTL, Start of Green

Natural Cycle: 75

Centrol Type: Pretimed

Maximum v/c Ratio: 1.07

Intersection Signal Delay: 55.8 Intersection LOS; E
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period {min) 15

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave

T eom s | J‘qﬁa
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 12/10/2013
- = % t

[ane Group CUUEBT CUWBT . NBUTUUNRT TERT ISy

Lane Group Flow {vph) 1209 839 292 278 40

vic Ratio 107 115d 061 058 024

Caontral Delay 8240 329 3¥6 329 463

Queue Delay 0.0 0.0 0.0 0.0 4.0

Total Delay 820 329 ¥I6 321 463

Queue Length 50th {ff) ~458 198 171 141 24

Queue Length 95th {ft) #5904 #2772 267 232 55

tnternal Link Dist (ft) 342 382 392 168

Turn Bay Length (ft) 50 :

Base Capacity {vph) 1125 978 475 483 170

Starvation Cap Reducin 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 i 0

Reduced vic Ratio

Intersection Summary

107 (.86

0.61

0.58

0.24

~ Volume exceeds capacity, queus

is thecretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

August 2013 Existing Conditions-AM 12:00 pm 11/20/2013 August 2013 Existing volumes on existing geométry-AlVl
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L.anes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/10/2013
Ay ¢ AN AN ]S

Lane Group - _EBL _EBT EBR _WBL WBT WBR NBL NBT NBR SBL SBT  SBR

Lane Configurations dh Ib % s 4 i

Volurne {vph) 19 673 126 121 863 34 740 13 97 76 20 1

Ideal Flow (vphp!) 1900 1900 1906 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length {f) 0 0 0 0 50 0 0 0

Storage L.anes 0 0 0 0 1 0 0 1

Taper Length {it) 25 25 25 25

Lane Utd. Factor 0985 095 09 095 095 095 095 085 100 100 100 1.00

Frt 6.977 0.995 0.965 0.850

Fit Protected 0.999 0.994 0.950 0.964 0.962

Satd, Flow (prot) 0 3452 ¢ 0 3529 0 1698 1652 ] ¢ 1828 1615

FIt Permitted ¢.910 0.557 0.950  0.964 0.962

Satd. Flow (perm) 0 3144 0 0 1977 0 1698 1652 ] 0 1828 1615

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 29 6 17 162

Link Speed (mph) 30 30 30 30

Link Distance (ft} 422 462 472 248

Travel Time (s) 9.6 10.5 10.7 586

Peak Hour Factor 087 087 087 09 09% 09 097 097 097 08 081 081

Heavy Vehicles {%) 5% 2% 2% 2% 1% 3% 1% 0% 4% 0% 0% 0%

Adj. Fiow {vph) 22 774 145 126 899 35 763 13 100 94 25 14

Shared Lane Traffic (%) 42%

Lane Group Flow (vph) G 941 0 0 1060 0 443 433 0 0 119 14

Enter Blocked intersection No No No No No Ne No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width{ft) Y 0 12 12

Link Offset(ft) 0 ] 0 0

Crosswalk Width{ft) _ 16 18 16 16

Twa way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100

Tuming Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Perm NA pmpt NA Split NA Split NA Prot

Protected Phases 6 5 2 8 & 4 4 4

Permitted Phases 8 2

Minimum Split (s) 310 310 8.0 200 210 210 110 110 110

Total Split {s) 340 340 1.0 450 210 210 150 150 150

Total Split (%) 42.0% 42.0% 136% 55.6% 25.9% 25.9% 185% 18.5% 18.5%

Maximum Green (s) 200 200 8.0 400 1.0 160 100 100 100

Yellow Time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time {s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 50 50 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Walk Time (s} 6.0 6.0 6.0 6.0

Flash Dont Walk (s) 200 200 1006 100

Pedestrian Calls (#hr) 0 0 0 H

Act Effct Green (s) 29.0 40.0 6.0 16.0 100 100

Actuated g/C Ratio 0.36 0.49 0.20 020 012 012

vic Ratio 0.82 097 132 1.28 053 004
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave

121

0/2013

Lane Group

" EBT -

NBL

NBT

NER

"SBL

O TR A N S T

EBR ~ WBL WBT WBR SBT -

SBR

Control Delay
Queue Delay
Total Delay
LOS

Aporoach Delay
Approach LOS

Intersection Summary

303
0.0
30.3
c
30.3

c

40.6 194.7

0.0

0.0

40.6 194.7

D
40.6
D

E

1765
00
1765
F
185.2

F

42.8
0.0
42.8
D
384

0.2
0.0
0.2

A

D

Area Type:
Cycle Length: 81

Actuated Cycle Length: 81
Offset: 0 (0%}, Referenced o phase 22WBTL, Start of Green

Natural Cycle: 90

Control Type: Pretimed
Maximum v/c Ratio: 1.32

Intersection Signal Delay: 79.3
Intersection Capacity Utilization 94.6%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: E
ICU Levef of Service F

3: 2nd Ave/Staples Driveway & Highland Ave

-,
P e2{R)

e

s 158

€ o5

14770

g5
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 1211012013
- s P4
LaneGroup ~ TEBT  WBT  NBL  NBT -SBT--'8BR
Lane Group Flow (vph) 941 1060 443 433 119 14
vic Ratio 082 087 132 128 053 004
Control Delay 303 406 1947 1755 426 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 303 406 1947 1755 426 0.2
Queue Length 506th {ft) 218 193 ~310  ~290 58 0
Queue Length 95th {ft) 280  #337  #494  #ATT 98 0
Internal Link Dist (ft) 342 382 392 168
Turn Bay Length {ft) 50
Base Capacity (vph) 1144 1094 335 338 225 341
Starvation Cap Reducin 0 0 0 0 0 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced vic Ratio

Intersection Summary . UTEE

~ Volume exceeds capacity, gueue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer,
Queue shown is maximum after two cycles.

August 2013 Existing Conditions - PM 12:00 pm 11/20/2013 August 2013 Existing volumes on existing geometry - PM  Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 1211012013
A a0y v AN 2 M4

e Group 77 EBL UEBT T EBR WBL ~ WBT “-WBR _ NBL " NBT NBR ~ SBL  SBT -SBR

lane Configurations ab i % & P 'l

Volume (vph) 15 735 234 101 688 61 274 17 153 62 24 17

fdeal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900

Storage Length (f) 0 0 0 0 50 H 0 0

Storage Lanes 0 0 0 0 1 0 G 1

Taper Length (ft) 25 25 25 25

Lane Util. Fagtor 005 005 095 095 095 095 095 08 100 100 100 100

Fri 0.964 0.98% 0.892 0.850

Fit Protected 0.699 0.994 0.950 0.990 0.965

Satd. Flow (prot) 0 3392 0 0 3484 6 16885 1551 0 0 1834 1615

Flt Permitted 0.934 {.560 0950 0990 0.965

Satd. Flow (perm) o 37z ] 0 1963 0 1665 1551 0 C 1834 1615

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 14 14 162

Link Speed (mph) 30 30 30 30

Link Distance (ft} 422 462 472 248

Travel Time (s) 9.8 10.5 10.7 5.6

Peak Hour Factor 095 005 095 096 049 096 083 093 083 083 083 D83

Heavy Vehicles (%) 0% 3% 1% 2% 2% 0% 3% 0% 3% 0% 0% 0%

Adj. Flow (vph) 16 774 2486 105 7 64 295 18 185 75 29 20

Shared Lane Traffic (%) 16%

Lane Group Flow {vph) 0 103 0 0 886 0 248 230 0 0 104 20

Enter Blocked Intersection No No No No No No Na No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Let  Right Left Left  Right

Median Width(ft} 0 0 12 12

Link Offset(ff) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor t00 100 100 100 100 100 100 100 100 100 100 100

Turning Speed (mph) 15 g 15 g 15 9 15 9

Turn Type Perm NA pmpt NA Split NA Split NA  Prot

Protected Phases 6 5 2 8 8 4 4 4

Permitted Phases ] 2

Minimum Split {s) 310 30 90 200 210 210 110 10 10

Total Split (s) 340 340 110 450 240 210 150 154 150

Total Split {%) 420% 42.0% 136% 55.6% ©259% 25.9% 18.5% 18.5% 185%

Maximum Green (s) 290 290 6.0 400 160 160 100 100 100

Yellow Time (s) 4.0 440 40 4.0 4.0 4.0 49 4.0 40

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust {s) 0.0 0.0 0.0 00 0.0 0.0

Total Lost Time {s) 5.0 5.0 5.0 5.0 50 5.0

Lead/Lag Lag lag Lead

Lead-L.ag Optimize? Yes  Yes Yes

Walk Time (s) 6.0 8.0 6.0 8.0

Flash Dont Walk (s} 200 200 100 100

Pedestrian Calls (#hr) 0 0 0 H

Act Effct Green (s) 29.0 40.0 16.0 180 100 100

Actuated g/C Ratio 0.36 0.49 020 020 612 012

vic Ratio 0.88 0.81 076  0.55 046  0.06
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/10/2013
A T R S N VL S

Lane Group - - _UEBL-UEBT UEBR WAL UWBT  WBR TUONBL UNBT NBR - SBL-SBT “HUSBR
Contral Delay 33.8 22.9 473 175 40.3 04
Queule Delay 0.0 0.0 0.0 0.0 0.0 0.0
‘Total Delay 338 229 473 175 40.3 0.4
LOS C G b] B D A
Approach Delay 338 22.9 33.0 33.8
Approach LOS C C -G C
s Sy * e T e e e R e e et

Area Type: Other
Cycle Length: 81

Actuated Cycle Length: 81

Offset: 0 {0%), Referenced to phase 2:WBTL, Start of Green

Natural Cycle: 75

Control Type: Prefimed

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 86.5% - 1CU Level of Service E
Analysis Period (min) 15

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave

45 g T e s e l 1578 S 21's .':'.:'::.'
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave

12110/2013

- <« t 1 4
Lane Grollp EBT " WBT ~ NBL™'NBT S8BT -SHR
Lane Group Flow {vph) 1036 386 248 230 104 20
vic Ratio 088 081 076 055 046 006
Control Delay 338 29 473 175 403 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 338 228 473 175 403 04
Queue Length 50th (ft) 242 149 125 4 50 0
Queue Length 95th (ft) #3864 #2201 #242 12 90 ¢
Interreal Link Dist (i) 342 382 392 168
Turn Bay Length (ft) 50
Base Capacity {vph) 1172 1089 328 418 226 341
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio

intersection Summary

# 95th percentile volume exceeds capamty queue may be Ionger

Queue shown is maximum after two cycles.

August 2013 Existing Conditions - SAT 12:00 pm 11/20/2013 Au
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 121312013
N R

laneGroup ~  ~~  EBL- -EBT  EBR-WBL WBT WBR ~NBL NBT 'NBR 8B "'SBT 8BR

Lane Configurations a1 iy b1 & g i

Volume {vph) 4 942 179 198 549 8 416 11 108 24 10 0

Ideal Flow (vphpl) 1900 1800 4900  1900- 1900 1900 1800 1900 1900 1900 1800 1900

Storage Length {ft} 0 0 0 0 50 0 0 0

Storage Lanes 0 0 0 0 1 0 0 1

Taper Length {ft) 25 25 25 25

Lane Util. Factor 095 095 09 095 095 065 085 085 100 100 100 100

Frt 0.976 0.998 0.938

Flt Protected : 0.987 0950 0.974 0.966

Satd. Flow (prot) 0 339 0 0 3453 0 1618 1560 0 ¢ 1738 1900

Fit Permitted 0.953 0.528 0950 0.974 0.966

Satd. Flow (perm) 0 3239 G 0 1847 0 1618 1560 0 0 1738 1900

Right Turn on Red Yes Yes Yes Yes

Satd. Fiow {RTOR) 27 2 34

Link Speed (mph) 30 30 30 30

Link Distance (ft) 422 462 472 248

Travel Time {s) 9.6 105 10.7 5.6

Peak Hour Factor 093 053 055 080 09 080 0954 09 094 085 085 085

Heavy Vehicles (%) 0% 4% 2% 3% 3% 0% 6% 0% 6% 8% 0% 0%

Adj. Flow {vph) 4 1013 192 220 610 9 443 12 115 28 12 0

Shared Lane Traffic (%) 34%

Lane Group Flow (vph) 0 1209 0 0 839 0 292 278 0 0 40 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Widthift) 0 0 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width{ft) 16 16 16 16

Two way Left Tum Lane :

Headway Factor 106 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2 1

Detector Template Left  Thru Left  Thu Left  Thru Left  Thru  Right

Leading Detector (ft) 20 100 20 100 20 100 20 100 20

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 8 20 8 20

Detector 1 Type Cl+Ex  CHEx Cl+Ex  Cl+Ex Cl+Ex  ChHEx CHEx Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Positien(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 8 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex ClHEX

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Tum Type Perm NA pm-+pt NA Split NA Split NA  Prot

Protected Phases 6 5 2 8 8 4 4 4

Permitted Phases 6 2

2013 Existing Conditions-AM 12:00 pm 11/20/2013 2013 Existing volumes on existing geometry-AM Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 121312013
Ay ¢ AN b A2 M4

Lane Group 7 ""EBL EBT _EBR WBL ~WBT WBR _ NBL ~NBT “* NBR --SBL ~ "SBT -+ SBR
Detector Phase 6 B 5 2 8 8 4 4 4
Switch Phase
Minimum fnitial {s) - 1560 160 40 150 6.0 6.0 6.0 8.0 8.0
Minlmum Split {s) M0 N0 90 200 220 220 110 110 M0
Total Split (s) 400 400 150 300 230 230 150 150 150
Total Split (%) 43.0% 43.0% 16.1% 32.3% 24.7% 24.7% 16.1% 161% 16.1%
Maximum Green (s) B0 350 100 250 180 180 1040 108 100
Yelow Time {s) 4.0 4.0 4.0 4.0 4.0 40 4,0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 04 0.0 0.0 0.0 0.0
Total Lost Time (s} 50 5.0 5.0 50 5.0 5.0
Lead/lLag Lag Lag ‘ Lead
Lead-Lag Optimize? Yes ~ Yes Yes

. Vehicle Extension (s) 20 2.0 2.0 20 30 3.0 20 20 2.0
Recail Mode Min Min None Min None  NMone None None None
Walk Time {s) 6.0 6.0 6.0 6.0
Flash Dont Waik (s) 200 200 100 100
Pedestrian Calls (#hr) 0 0 0 0
Act Effct Green (s} 32.2 32.2 176 1786 6.8
Actuated g/C Ratio 0.48 0.48 a6 026 0.10
vic Ratio 0.77 1.96dl 068 063 0.23
Control Delay 18.9 38.5 M7 293 344
Queue Delay 0.0 0.0 0.0 00 0.0
Total Delay 18.9 38.5 47 283 344
LOS B - D C c C
Approach Delay 18.9 385 324 34.4

Approach LOS B D c c

Intersection Summary
Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 66.5

Naturaf Cycle: 75

Control Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.94

Intersection Signal Delay: 28.1 Intersection LOS: C
Intersection Gapacity Ufilization 87.3% 1CU Level of Service E
Analysis Period (min) 15

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave

¥ g4
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 12152013
- <~ t

LaneGroup CEETTTTUTERT CYWBT YUNBL U NBT O CSRT e r

Lane Group Flow (vph) 1209 839 292 278 40

v/c Ratio 0.77  1.96dl 0.68 0.63 0.23

Controt Delay 188 385 347 293 344

Queue Delay 0.0 00 00 0.0 0.0

Total Delay 18.9 38.5 47 29.3 344

Quete Length 50th (ft) 227 185 130 107 18

Queue Length 95th (ft) 328 #333  #260  #221 43

Internal Link Dist (it) 342 as2 392 168

Tum Bay Length (it) 50

Base Capacity (vph) ' 1767 1429 451 459 269

Starvation Cap Reducin 0 ¢ 0 0 0

Spillback Cap Reducin 0 0 0 0 0

Storage Cap Reducin 0 0 0 0 0

Reduced vfc Ratio 068 059 0.65 0.61 0.15

intersection Summary "L T

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

d Defacto Left Lane, Recode with 1 though lane as a left fane.

2013 Existing Conditions-AM 12:00 pm 11/20/2013 2013 Existing volumes on existing geometry-AM Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/3/2013
N R
Lana Group 77HEBL EBT EBR_WBL  WBT WBR - NBL _ NBT “UNBR .8BL  SBT - SBR
Lane Configurations i Fiy N L s 4 if
Yolurne {vph) 19 673 126 121 863 34 740 13 97 76 20 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1800 1900
Storage Length (ft) 0 0 0 0 50 0 0 0
Storage Lanes 0 0 H 0 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 005 095 095 09 095 08 09 09 100 100 100 100
Fri 0.977 0.995 0.985 0.850
Flt Protected 0.998 0.994 0.950 0.964 0.962
Satd. Flow (prot) 0 3452 0 0 3529 0 1698 1852 0 0 1828 1615
Fit Permitted 0.507 0.58% 0.950 .964 0.962
Satd. Flow (perm) ¢ 3134 0 4 2001 0 1698 1652 0 0 1828 1815
Right Turm on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 4 15 128
Link Speed (mph) 30 30 30 30
Link Distance (ft) 422 462 472 248
Travel Time (s) 96 10.5 10.7 5.6
Peak Hour Factor 087 087 08 096 09 096 097 097 097 081 081 081
Heavy Vehicles (%) 5% 2% 2% 2% 1% 3% 1% 0% 4% 0% 0% 0%
Adj. Flow (vph) 22 774 145 126 899 35 763 13 100 94 25 14
Shared Lane Traffic (%) 42%
Lane Group Flow {vph) 0 941 0 0 1060 0 443 433 0 0 119 14
Enter Blocked Infersection No No No No No No No No No No No No
Lane Alignment Left left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width{ft) 0 0 12 12
Link Offset(ft) ¢ H ¢ 0
Crosswatk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Tuming Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2 1
Detector Template Left  Thru Left  Thru Left  Thru Left  Thru Right .
Leading Detector (ft) 20 100 20 100 20 100 20 100 20
Trailing Detector (ft) 0 ¢ ] 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 H
Detector 1 Size(f) 20 6 20 6 20 6 20 6 20
Detector 1 Type CHEx  Cl+Ex CiHEx  CHEx C+Ex  CHEx CHEx CltEx ChHEx
Detector 1 Channel .
Detector 1 Extend (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s} 0.0 04 0.0 0.0 0.0 0.0 0.0 0.0 04
Detector 1 Delay (s} 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ff) 6 6 B 6
Detector 2 Type Cl+Ex Cl+Ex CI+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s} 0.0 0.0 0.0 0.0
Turmn Type Perm NA pmpt NA Split NA Split NA  Prot
Protected Phases 6 5 2 8 8 4 4 4
Permitted Phases 8 2
9013 Existing Conditions - PM 12:00 pm 11/20/2013 2013 Existing volumes on existing geometry - PM Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/3/2013
Ay v oA 2 ML/
laneGroup - EBL = EBT.. EBR ~ WBL . WBT WBR :* NBL- NBT NBR = S8L°" SBT " SBR
Detector Phase 6 6 5 2 8 8 4 4 4
Switch Phase
Minimum Initial {s) 150 15.0 40 150 6.0 6.0 6.0 6.0 6.0
Minimum Split s} Mo 30 90  20.0 220 220 10 M0 MO
Total Split {s) 400 400 120 47.0 350 350 150 150 150
Toted Split (%) 39.2% 39.2% 11.8% 46.1% 34.3% 34.3% Wi% 147% 147%
Maximum Green (s) 350 350 70 420 300 300 10.0 100 100
Yellow Time (s} 40 48 4.0 4.6 40 40 4.0 4.0 4.0
Afl-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 50 5.0 5.0 5.0 5.0
l.ead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 2.0 20 20 28 3.0 3.0 2.0 20 2.0
Recall Mode Min Min None Min None None None None None
Walk Time (s} 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 200 200 100 100
Pedestrian Calls (#hr) 0 0 0 0
Act Effct Green (s) 421 421 284 204 9.1 9.1
Actuated g/C Ratio 045 045 030 030 010 0.10
wic Ratio 0.67 114 0.87 0.6 0.68 005
Control Pelay 237 102.4 506 480 61.9 04
Queue Delay - 00 o 0.0 0.0 0.0 0.0 0.0
Total Delay 237 102.4 506 480 61.9 04
LOS C F D ] E A
Approach Delay 237 102.4 49.3 554

Approach LOS c F b E

Intersection Summary SR
Area Type: Other

Cycle Length: 102

Actuated Cycle Length: 94.6

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum vfc Ratio: 1.14

Intersection Signal Delay: 60.3 Intersection LOS: E
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave

o
2 P
TR ] 155 - B
¥ o5 J —#55
12500 40§ ]
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 121512013
-~ t | 4
Lane Group -~ EBT WBT NBL UNBT SBT L SBRTTL .
Lane Group Flow (vph) 941 1060 443 433 119 14
vic Ratio 067 114 087 086 068 005
Controt Delay 237 1024 506 480 - 619 04
Queue Delay 0.0 6.0 0.0 0.0 0.0 0.0
Total Delay 237 1024 506 480 618 0.4
Queue Length 50th {#) 234 ~413 267 251 72 0
Queue Length 95th (ft) 291 #543 #444  #426 116 0
fnternal Link Dist (it} 342 382 392 168
Turn Bay Length (ft) 50
Base Capacity (vph} 1406 1043 539 535 193 285
Starvafion Cap Reductn 0 ¢ 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced vic Ratio 067 102 082 081 0.05
Intersection Summary -7 ” o T S
~ Vaolume exceeds capacity, queue is theoretlcaily infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/3/2013
O T T L
Lane Group -~ EBL FBT FBR~ WBL "WBT WBR ~'NBL - NBT * NBR SBL  SBT ""SBR
Lane Configurations Fiy iy b i ¥ | ¥
Volume (vph) 15 735 234 101 688 61 274 17 153 62 24 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1860 1900 1900 1900
Storage Length (ft) 0 0 0 0 50 H 0 0
Storage Lanes 0 0 0 0 1 ¢ 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0985 095 095 095 095 095 095 095 100 100 100 100
Fré 0.964 0.989 0.892 0.850
Fit Protected 0.999 0.994 0.950 0990 0.965
Satd. Flow (prot) 0 3392 0 0 3484 0 1865 1551 0 0 1834 1615
Flt Permitted 0.936 0.631 0.950 0.990 0.965
Satd. Flow (perm) 0 3179 0 0 2212 0 16656 1551 0 0 183 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 14 1M 162
Link Speed (mph) 30 30 30 30
Link Distance (f) 422 462 472 248
Travel Time (s) 98 10.5 10.7 56
Peak Hour Factor 095 09 09 09 096 09 083 093 093 083 083 083
Heavy Vehicles (%) 0% 3% 1% 2% 2% 0% 3% 0% 3% 0% 0% 0%
Adj. Flow (vph} 16 774 246 105 717 64 295 18 185 28 20
Shared Lane Traffic (%) 16%
Lane Group Flow (vph) 0 1036 0 0 886 0 248 230 o 0 104 20
Enter Blocked [ntersection No No No No No No No No No No No No
Lane Alignment Left left  Right left lLeft  Right Left teft  Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Oifset(ft) 0 0 0 0
Crosswalk Width{ft) 16 16 16 16
Two way Left Turn Lane :
Headway Factor 100 100 100 400 100 100 100 100 100 100 100  1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 pi 1
Detector Tempiate Left  Thru Left  Thru Let  Thru Left  Thru Right
Leading Detector (ft) 20 100 20 100 20 100 20 100 20
Trailing Detector {ft) 0 0 0 0 0 0 0 H 0
Detector 1 Position(ft) 0 ¢ 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 8 20 8 20 8 20 6 20
Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex Cl+Ex ChEx  Cl+Ex ClEx Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 00 -
Detector 2 Pasition(ft) g4 94 94 94
Detector 2 Sizeft} €& ¢ 6 ]
Detector 2 Type Cl+Ex Cl+Ex CIHEx CHEX
Detector 2 Channet :
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Tumn Type Perm NA pr+pt NA Split NA Split NA Prot
Protected Phases 6 5 2 8 8 4 4 4
Permitted Phases 8 2
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Lanes, Volumes, Timings
3: 2nd Ave/Staples Driveway & Highland Ave 12/3/2013

N

Uane Group 7770 TEBL T EBT VEBR wBL WBT WBR NBL T NBT NBR SBL S8BT SBR
Detector Phase g 6 9 2 8 8 4 4 4
Swifch Phase

Minimum Initial (s) 150 150 40 150 6.0 6.0 6.0 6.0 8.0
Minimum Split (s) 310 310 9.0 200 210 210 110 110 110
Total Split (s) 40 340 1.0 370 210 210 150 150 150
Total Split (%) 420% 420% 13.6% 45.7% 259% 25.9% 18.5% 18.5% 18.5%
Maximum Green {s) 290 290 60 320 16.0 180 100 100 100
Yellow Time (s) 4.0 4.0 4.0 4.0 40 4.0 40 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust {s) 0.0 0.0 0.0 00 04 0.0
Total Lost Time {s) 50 5.0 50 50 5.0 5.0
Lead/Lag Lag Lag Lead

tead-Lag Optimize? Yes  Yes Yes ,

Vehicle Extension (s) 20 20 20 2.0 3.0 3.0 20 2.0 20
Recali Mode Min Min None Min Mone  Mone None None  None
Walk Time (s) 8.0 6.0 6.0 6.0

Flash Dont Walk (s) 200 200 100 100

Pedestrian Calls (#hr) 0 0 0 0

Act Effct Green {s) 29.2 29.2 144 144 8.4 8.4
Actuated g/C Ratio 0.45 0.45 022 6.22 013 013
vic Ratio 0.70 0.88 0.66  0.50 043 008
Control Delay 17.4 29.3 387 154 352 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.4 20.3 3BT 151 35.2 0.3
LOS ' B C D B D A
Approach Delay 174 29.3 258 296

Approach LOS B C C C

intersection Summary
Area Type: Other

Cycle Length: 81

Actuated Cycie Length: 64.3

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.88

Intersection Signat Delay: 23.8 Intersection LOS: C
Intersection Capacity Utilization 86.5% [CU Level of Service E
Analysis Period (min} 15

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave

- @2 _ ﬁ'\bﬁ‘} ‘\tsﬁs
37 S e ] i 158 ] JTE v B
5
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 12/5/2013
- N 1t | 4
Lane Group EBT WBT ~ NBL  NBT ~ S8BT ""SBR ~~HTC
Lane Group Flow {vph) 1036 886 248 230 104 20
vic Rafio 070 088 066 050 043 006
Control Delay 174 203 357 161 352 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 00
Total Delay 174 293 357 161 352 03
Queue Length 50th (ft) 175 177 105 33 44 0
Queue Length 95th (ft) 255 #3311 #208 101 81 0
internal Link Dist (ft) 342 382 392 168
Turn Bay Length {ft) 50
Base Capacity (vph) 1676 1442 445 518 306 405
Starvation Cap Reducin 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 062 061 05 044 034 005
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after fwo cycles.
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 121372013
PSR ol N B
Lans Grotp UealERTEBRWELTWBT  WBR URBLUUNBT  NBRSBL - 8BT EER
l.ane Configurations 41 i o8 % &» i '
Volume (vph) 4 990 188 208 577 9 437 12 114 25 11 1
Ideal Flow (vphpl) 1906 1900 1900 4800 1900 1800 1960 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 50 0 0 0
Storage Lanes 0 0 ¢ 0 1 0 0 1
Taper Length (f) 25 25 25 25
Lane U, Factor 0095 09 09 09 09 09 095 085 100 100 100 100
Frt (.976 0.998 0.938 0,850
Fit Praotected 0.987 0.950 0.974 0.967
Satd. Flow (prot) 0 3399 0 0 3454 0 1618 1560 0 0 1741 1615
Fit Permitted 0.953 0.524 0.950 0.974 0.967
Satd. Flow {perm) 0 3239 0 0 13833 0 1618 1560 ¢ 0 1741 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 2 34 141
Link Speed (mph) 30 30 30 30
Link Distance (ft) 422 462 472 248
Travel Time (s) 9.6 10.5 10.7 58
Peak Hour Factor 093 09 093 090 090 090 094 094 094 085 085 085
Heavy Vehicles (%) 0% 4% 2% 3% 3% 0% 6% 0% 6% 8% 0% 0%
Adi. Flow {vph) 4 1065 202 231 641 10 465 13 121 29 13 1
Shared Lane Traffic (%) 34%
Lane Group Flow (vph) 0 1271 0 0 882 0 307 292 - 0 0 42 1
Enter Blocked Intersection No No No Ne No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left left  Right
Median Width(ft) ‘ 0 Q 12 12
Link Offset(ft) 0 G 0 0
Crosswalk Width(1t) 16 16 16 16
Two way Left Tum Lane
Headway Factor 100 100 190 100 100 100 100 100 100 400 100 100
Turning Speed (mph) 15 8 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2 1
Detector Template Left  Thru Left  Thru Left  Thru Left  Thru  Right
{eading Detector (ft) 20 100 20 100 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 ] 0 0 0 0
Detector 1 Position(ff) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 8 20 6 20
Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex  Cl+Ex Cl+Ex  Cl+Ex Cl+Ex Cl#Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0
Detector 1 Delay (s) 0.0 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position{#) 94 94 94 94
Detector 2 Size(ft) 6 6 B 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA pmpt NA Split NA Split NA  Prot
Protected Phases ] 5 2 8 8 4 4 4
Permitted Phases 6 2
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 121312013
O T 2N S N B S
LaneGroup © -~ = EBLEBT  EBR WBL WBT WBR ~NBL ~'NBT ~~NBR: “8BL -~ SBT ~ SBR
Detector Phase 8 6 5 2 8 8 4 4 4
Switch Phase
Minimum Initial (s) 150 150 40 150 80 6.0 6.0 6.0 6.0
Minimum Split (s) 310 30 90 200 20 220 M0 Mg N0
Total Split (s) 400 400 150 - 300 230 230 150 150 150
Total Split (%) 43.0% 43.0% 16.1% 32.3% 24.7%  24.7% 16.1% 16.1% 16.1%
Maximum Green (s) 350 350 100 250 180 180 100 100 100
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time {s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s} 5.0 5.0 5.0 5.0 5.0 50
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes  Yes Yes
Vehicle Extension {s) 2.0 20 2.0 2.0 3.0 3.0 2.0 20 2.0
Recall Mode Min Min None Min None  None None None None
Walk Time (s) 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 260 200 100 100
Pedesfrian Calls (#hr) 0 0 0 0
Act Effct Green (s) 353 35.3 181 181 63 6.8
Actuated g/C Ratio 0.50 0.50 026 026 0.10 010
vic Ratio 0.78 2.20dl 0.74 068 025 000
Control Delay 19.6 42.4 384 321 35.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.6 42.4 384 321 35.1 0.0
LOS B D D C D A
Approach Delay 19.6 424 353 34.3
Approach LOS B D D C
Intersaction Summary L R R
Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 70.4

Natural Cycle: 80

Contral Type: Actuated-Uncoordinated

Maximum vic Ratio: 0.96

Intersection Signal Delay: 30.4

Intersection Capacity Utilization 90.8%

Analysis Period (min) 15

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

Intersection LOS; C
ICU Level of Service E

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave

-+
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 12/5/2013
- s t | 4

GameGroup 7 - TEBT WBT UNEL" NBT - SBT EER
Lane Group Flow (vph) 1271 882 307 292 42 1
vfc Ratio 078 2204l 074 068 025 000
Control Delay 196 424 384 321 3541 00
Queue Delay _ 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 196 424 384 321 351 0.0
Queue Length 50th (ff) - 247 -4 138 114 19 0
Queue Length 95th (ft) #363  #361 . #2871  #242 45 0
Internal Link Dist (ft) 342 382 392 168
Turn Bay Length (ft} 50
Base Capacity {vph) 1637 1313 417 427 249 351
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.00
Intersegtion Summary TR
~  Volume exceeds capacity, queue is theoretically infinite.

Queue shown Is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
dl Defacto Left Lane. Recode with 1 though lane as a left lane.
2023 No-Build-AM 12:00 pm 11/20/2013 2023 Future volumes on existing geometry-AM Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/3/2013
Ay v AN ML S
laneGroup ™~ EBL EBT EBR - WAL "WBT WBR ' NBL NBT NBR 'SBL SBT SBR
Lane Configurations i Y 4P % & ) d
Volume {vph) 20 707 132 127 907 36 778 14 102 86 2 13
Ideat Flow {vphpl) 1960 1900 1900 1900 {900 1900 1900 1800 1900 1906 1800 1900
Storage Length (ft) 0 0 0 0 50 0 0 0
Storage Lanes 0 0 0 0 1 0 ] 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 095 095 0585 0985 095 095 095 095 100 100 100 100
Fit ' 0.977 0.995 0.965 0.850
Fit Protected 0.999 0.994 0.950  $.964 0.962
Satd. Flow (prot) 0 3452 0 0 3529 0 1698 1652 0 0 1828 1615
Flt Permitted 0.875 0.568 0.950  0.964 0.962
Satd. Flow (perm) 0 3024 0 g 2016 0 1698 1652 0 0 1828 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 5 15 128
Link Speed (mph) 30 30 30 30
Link Distance (ft) 422 462 472 248
Travel Time (s) 9.6 10.5 10.7 5.6
Peak Hour Factor 087 08 087 09 085 6% 097 097 097 081 081 081
Heavy Vehicles (%) 5% 2% 2% 2% 1% 3% 1% 0% 4% 0% 0% 0%
Adj. Flow (vph) 23 813 152 132 945 38 802 14 105 99 26 16
Shared Lane Traffic (%) 42%
Lane Group Flow (vph) 0 988 0 0 1115 0 465 456 ] 0 125 16
Enter Blocked Intersection No No No Nao No No No No No No No No
Lane Alignment Left Left  Right Leit Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 18 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed {mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2 1
Detector Template Left  Thru left  Thru lLeft  Thru Left  Thru  Right
Leading Detector (ft) 20 100 20 100 20 100 20 100 20
Trailing Detector (ft) 0 0 0 ] 0 0 0 0 0
Detector 1 Paosition(ft) 0 0 0 ¢ 0 0 0 0 0
Detector 1 Size(ft) 20 8 20 8 20 B 20 6 20
Detector 1 Type CHEx  Cl+Ex CHEx  Cl+Ex Cl+Ex CHEx Cl+Ex CHEx CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 2.0 0.0 ¢.0 0.0 00 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 3 6
Detector 2 Type Cl+Ex Cl+Ex Cl+EX Cl+Ex
Detector 2 Channel '
Detector 2 Extend (s) 0.0 0.0 0.0 - 00
Turn Type Perm NA pmpt NA Split NA Split NA Prot
Protected Phases 8 5 2 8 8 4 4 4
Permitted Phases 6 2
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/3/2013
A oy AN AN
Lane Group 7 7FEBLTEBT EBR  WBL WBT (“WBR NBLTUNBT © NBR - °SBL BT " -SBR
Detector Phase 6 6 5 2 8 8 4 4 4
Switch Phase
Minimum Initial (s) 150 150 40 150 6.0 8.0 6.0 8.0 6.0
Minimum Split {s) 310 310 90 200 220 220 110 10 1o
Total Split (s) 0.0 400 120 470 350 350 150 150 150
Total Split {%) 39.2% 39.2% 11.8% 48.1% 34.3% 34.3% 14.7% 14.7% 14.7%
Maximum Green (s) 360 350 70 420 300 300 100 100 100
Yellow Time (s) 4.0 40 4.0 40 40 40 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 00 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 2.0 20 2.0 20 30 30 20 20 2.0
Recail Mode Min Min None Min None  None None MNone None
Walk Time {s) 6.0 8.0 6.0 6.0
Flash Dont Walk (s) 200 200 10.0 100
Pedestrian Calls {#hr) 0 0 0 0
Act Effct Green {s) 421 421 291 2941 9.2 9.2
Actuated g/C Ratio 0.44 0.44 031 03 0.10 010
vic Ratio 0.73 1.25 090 089 071 0086
Control Delay 259 - 149.2 543 518 844 04
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 259 149.2 543 58 64.4 0.4
LOS C F D D E A
Approach Delay 259 1492 53.0 571
Approach LOS C F D E
ftersection Summary - T I i S
Area Type: Other

Cycle Length; 102

Actuated Cycle Length: 95.4

Matural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.25

Intersection Signal Delay: 78.6
Intersection Capacity Utiiization 88.4%

Analysis Period (min}) 15

Splits and Phases;

Intersection LOS: E
ICU Level of Service F

3: 2nd Ave/Staples Driveway & Highland Ave

s
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 12/5/2013
- < 5 t | 4
LaneGroup =~ = .- EBT =~ WBT " NBL NBT SBT ~SBR ™ =~ i
Lane Group Flow {vph) 988 1115 465 456 125 16
v/c Ratio 0.73 1.25 .90 0.8 071 0.06
Confrol Delay 259 1402 54.3 518 644 0.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 259 1402 543 518 644 0.4
Queue Length 50th (f) 256 ~463 285 270 78 0
Queue Length 5th (it) M7 #5955 #476 #4681 #123 0
Internal Link Dist (ft) 342 382 392 168
Turn Bay Length (ft) 50
Base Capacity (vph) 1345 997 534 530 191 284
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 0.73 1.12 087 086 0.65 (.08
|ntersectmn8ummary I _:.:' D T -
~  Volume exceeds capacily, queue is thearetically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer,
Queue shown is maximum after two cycles.
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/5/2013
A ey v At 2]
Lane Group rERl T ERTUUEBR TUWBL C WBT UWBR U NBL U NBT UNBR 4-8BLSBT. - SBR
Lane Configurations P iy % Fiy ) i
Yolume {vph) 16 773 245 106 723 64 288 18 161 85 25 18
Ideal Flow {vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1800
Storage Length (ft) 0 0 g 0 50 0 0 0
Storage Lanes 0 0 o 0 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 085 09 085 085 085 085 085 09 100 100 100 100
Frt - 0.964 0.989 0.893 0.850
Fit Protected 0.929 0.994 0.950 0.990 0.965
Satd. Flow (prot) 0 3302 0 0 3484 0 1665 1553 0 0 1834 1615
FIt Permitted 0,934 0.608 0.950 0.990 0.965
Satd. Flow (perm) 0 3172 0 ¢ 21 0 1665 1553 0 0 1834 1615
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 57 14 139 162
Link Speed {mph) 30 30 30 30
Link Distance {ft) 422 462 472 248
Travel Time (s) 9.6 105 10.7 56
Peak Hour Factor 095 095 005 09 095 096 093 093 083 083 083 083
Heavy Vehicles (%) 0% 3% 1% 2% 2% 0% 3% 0% 3% 0% 0% 0%
Adj. Flow (vph) 17 814 259 10 753 87 310 19 173 78 30 22
Shared Lane Traffic (%) 16% .
Lane Group Flow {vph) 0 1090 ] 0 930 0 260 242 0 0 108 22
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 ] 12 12
Link Offse(f) 0 0 ] 0
Crosswalk Width(ft) 16 16 16 18
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100
Turning Speed (mph) 15 9 15 -9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2 1
Detector Template Left  Thru Left  Thru Left  Thru Left  Thra  Right
Leading Detector {ft) 20 100 20 100 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0 o 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6 20
Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex  ChHEX Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue {s) 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Detector 1 Delay (s} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 8.0
Turn Type Perm NA pm-+pt NA Split NA Split NA  Prot
Protected Phases : 6 5 2 8 8 4 4 4
Permitted Phases 6 2
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 12/5/2013

Ay ¢

Lane Group _EBL  EBT  EBR WBL WaT "WBR ~ NBL® "NBT “"NBR 'SBL ' S8BT = 8BR
Detector Phase 6 8 5 2 8 8 4 4 4
Switch Phase

Minimum Initial (s) 150 150 40 150 6.0 6.0 6.0 6.0 6.0
Minimum Split (s} 3.0 310 9.0 200 210 2.0 1o 1.0 110
Total Spiit (s) 340 340 110 370 210 210 156 150 150
Total Split {%) 420% 42.0% 138% 457% 259% 259% 185% 185% 185%
Maximum Green (s) 290 290 6.0 320 16.0 160 100 100 100
Yellow Time (s) 490 4.0 4.0 40 40 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 50 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag l.ag Lead :

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 20 2.0 2.0 20 3.0 3.0 20 2.0 2.0
Recall Mode Min Min None Min None None None None None
Walk Time (s) 6.0 6.0 6.0 6.0

Flash Dont Waik (s) 200 200 1006 100

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 30.1 3041 146 148 84 8.4
Actuated g/C Ratio 0.46 0.46 0.22 0.22 013 013
vic Ratio 0.73 0.94 076 053 G046 008
Control Delay 184 38.0 376 164 36.1 0.3
Queue Delay 0.0 0.0 0.8 0.0 4.0 0.0
Total Delay 18.4 38.0 376 164 38.1 0.3
LGS B D D B D A
Approach Delay 184 38.0 214 30.0
Approach LOS B D C C
Intersection Summary . - ;

Area Type: Other

Cycle Length: 81

Actuated Cycle Length: 85.4

Natural Cycle; 75

Contrat Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.94

Intersection Signal Delay: 27.5
Intersection Capagity Utilization 89.8%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service E

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 12/5/2013
-+~ P 4
Lane Group 7" " EBT _ WAT NBL NBTsBT SBR o erne
Lane Group Flow (vph) 1090 930 260 247 108 22
vic Ratio 073 094 070 053 046 006
Control Delay 184 380 376 164 361 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 184 380 376 164 3641 0.3
Queue Length 50th {ft) 190 198 M 49 45 0
- Queue Length 95th {ff) 276 #3345 #221 111 83 0
Internal Link Dist (ft) 342 382 392 168
Turn Bay Length (ft) 5¢
Base Capacity (vph) 1613 1375 427 502 264 395
Starvation Cap Reducin 0 G 0 0 0 0
Spillback Cap Redugtn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced vfc Ratio (.68 0.68 0.61 0.48 0.37 0.06

intersection Summary o .
# 05th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

2023 No-Build - SAT 12:00 pm 11/20/2013 2023 Future volumes on existing geometry - SAT Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 2712014
A ey v AN NS
Lame Growp EBL - EBT " EBR° WAL WBT 'WBR_'NBL © MBT NBR - SBL ST 'gBR’
Lane Configurations 4b ahb 5 & i g Fl
Volume (vph) 4 990 168 208 577 9 437 12 114 25 1 1
Ideat Flow {vphpt} 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 i 0 200 125 0 0
Storage Lanes 0 0 ¢ 0 1 1 0 1
Taper Length (ft) 25 25 25 25
Lane Uk Factor 085 095 08 09 095 095 095 085 100 1.08 100 100
Frt 0.976 998 0.850 0.850
Flt Protected 0.957 0.950  0.955 0.967
Satd. Flow (prot) 0 3399 0 0 3454 0 1618 1631 1524 o 1741 1815
Fit Permitted 0.853 0.518 0950  0.955 0.867
Satd. Flow (perm) 0 3239 0 0 1812 O 1818 1631 1524 ¢ 141 1815
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3% 2 145 145
Link Speed (mph) 30 i} ko] 30
Link Distance {ff) 422 452 472 248
Travel Time (s) 9.8 105 10.7 58
Paak Hour Factor 083 003 083 0% 080 090 094 094 094 085 085 085
Heavy Vehicles {%) 0% 4% 2% 3% 3% 0% 6% 0% 6% 8% 0% %
Adj. Flow {vph) 4 1085 202 231 641 10 465 13 124 patl 13 1
Shared Lane Traffic {%) 49%
Lane Group Flow {vph) o 1n 0 0 832 0 237 241 121 0 42 1
Tum Type Perm NA pm-pt NA Sglit NA Prot  Spli NA Prot
Prolected Phases [ 5 i 3 8 8 4 4 4
Permitted Phases 6 2
Defecior Phase i 6 5 ? 8 8 8 4 4 4
Swilch Phase
Minimum Initial (s} 150 150 48 15.0 6.0 6.0 50 6.0 5.0 8.0
Minimum Split (s) 30 310 . 90 200 20 20 28 o0 o 1.0
Total Spli (s} 450 450 90 540 250 250 250 0 110 1.0
Total Spli (%} 50.0% 50.0% 10.0% 60.0% 278% 278% 278% 122% 122% 122%
Yellow Time (s} 4.0 4.0 440 4.0 40 4.0 40 40 4.0 4.0
All-Red Time (s) 1.0 1.0 10 1.8 10 10 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 .0 0.0 0.0
Total Lost Time (s) 5.0 50 50 50 5.0 5.0 5.0
Leadft.ag Lag Lag Lead
Lead-l.ag Opfimiza? Yes Yes ‘Yes
Recall Mode Min Min None Min None Nene Nome Nome  Nore  MNone
Act Effct Green (3) 384 384 16.2 16.2 16.2 6.8 6.8
Actuated g/C Ratio 0.54 0.54 023 023 0.23 010 010
vic Ratio 0.72 1.76dt 084 065 0.26 025 0400
Control Delay 16.7 304 383 384 53 434 0.0
Queue Delay 0.0 . 0.0 0.0 00 .0 0.0 0.0
Total Delay 15.7 30.4 383 384 53 431 0.0
L08 B c D D A D A
Approach Delay 15.7 304 317 424
Approach 108 B c C D
Intersection Summary i R SRR R
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 71.3

Natural Cycle: 80

Conlrol Type: Actuated-Uncoordinated

Maximum v/c Ratio; 0.80

Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utifization B7.3% ICU Level of Service E
Analysis Period {min) 15

dl  Defacto Left Lane. Recode with 1 though lane as a left lane,

Splts and Phases: 3 2nd Ave/Staples Driveway & Highland Ave
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave T4
S T A T 4

Lane Group CoetEgr owgT WAL NBT O WBR . SBT - SHR
Lane Group Flow {vph) 127 882 237 241 124 42 1
vic Ratic 072 175 084 085 026 025 000
Control Detay 157 304 383 384 53 4341 40
Queue Delay 0.0 0.0 00 a0 40 00 00
Total Delay 5.7 30.4 383 384 53 431 0.0
Queue Length 50th () 253 213 128 130 ¢ 23 0
Queue Length 95th (it} M0 #364 244 #218 kil 53 0
Internal Link Dist {f) 342 382 Rit7) 168
Tum Bay Length (it} 200
Base Capacity (vph) 518 168 285
Starvation Cap Reductn ¢ ¢ 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced vic Ratio 0.46 025 000
Intersection Stmmary Z T S
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximurn after two cycles.
4t Defacto Left Lane. Recode wilh 1 though lane as a left fane.
2023 Buite-AM 12:00 pm 14/20/2013 2023 Future volumes on future geometry-AM Synchro 8 Report
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Lanes, Volumes, Timings 2023 Build - PM

3: 2nd Ave/Staples Driveway & Highland Ave 21712014
A ey T ANt AN Y

faneGroup  ~ - - FpL - EBT EBR WBL WBT  WRR ML TUNBT O NBR TsBL . SBT | USBR
Lang Conflgurations oy 8 iy Y % ) d & i
Velume (vph} 20 o7 132 127 907 3% 7 14 102 80 2 13
ideal Flow (vphpl) 1900 1800 1800 1800 1900 1900 1900 1800 {900 1900 1900 1900
Slorage Length (it} 0 ¢ 0 0 200 125 0 0
Storage Lanes 0 0 0 0 1 1 0 1
Taper Length {f) 25 25 25 25
Lane Ulil. Factor 085 09 09 095 09 095 095 095 1.00 .00 100 100
Fri 0.977 (.995 0.850 £.850
Flt Protected .939 (.994 0950 0.954 0982
Satd. Flow {prot) 0 3452 0 0 3528 O 1898 1706 1553 0D 1828 1615
Fit Permitted 0.907 0.606 0.850 0954 0.962
Satd. Flow (perm) 0 3 0 0 2151 ¢ 1898 1706 1553 0 1828 1615
Right Turn on Red Yes Yes Yes Yes
Sald. Flow (RTOR) i 5 131 131
Link Speed (mph) 30 30 Rii] 30
Link Distanca () 422 462 472 248
Travel Time {s} 96 10.5 10.7 56
Peak Hour Faclor 0.87 087 087 096 096 0.96 0.97 0.97 0.97 081 0.81 0.81
Heavy Vehicles {%) 5% 2% 2% 2% 1% 3% 1% 0% 4% 0% 0% 0%
Adj. Flow (vgh) 23 813 152 132 945 38 802 14 106 99 2% 16
Shared Lane Traffic (%) 49%
Lane Group Flow {vph) 0 988 0 0 1115 0 409 407 105 0 125 6
Tum Type Parm NA pm+pt NA Splig NA Prat Split NA Prot
Prolected Phases 6 5 ? 8 8 8 4 4 4
Permitted Phases ] 2
Detector Phase 5 6 5 2 8 8 8 4 4 4
Switch Phase

- Minimum Inilial (s} 188 150 40 150 6.0 8.0 6.0 8.0 6.0 6.0
Minimum Split {s} 310 30 90 200 20 20 20 116 1o 110
Total Spiit {s) 480 49.0 90 580 Ho M0 M0 1R 1.0 110
Total Split (%) 49.0% 49.0% 9.0% 58.0% 31.0% 30% 31.0% 11.0% 11.0% 11.0%
Yehow Time {5} 4.0 4.0 4.0 40 40 40 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) ' 0.0 0.0 04 0.0 0.0 0.0 0.0
Total Lost Time (s) 50 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Oplimize? Yes Yes Yes
Recall Mode Min Min None Min More Mone None  None  MNone  Nene
Act Effct Green (5) 53.0 53.0 256 256 258 6.0 8.0
Actuated g/C Ralio 0.53 0.53 0.26 0.26 0.26 008 0.08
vic Ralio 0.59 0.97 084 093 021 1145 007
Control Delay 17.2 4.5 676 658 4.2 1735 0.6
Queve Delay 0.0 0.0 0.0 00 . 00 0.0 0.0
Tolal Delay 17.2 4.5 676 658 42 173.5 0.6
LGS a D E E A F A
Approach Delay 17.2 446 59.8 1539
Approach LOS 8 D E F
I dmmary N R - R i P
Area Typs: Other

Cycle Length: 100

Actuated Cycle Length: 99.5

Natural Cycle: 90

Contro! Type: Actualed-Uncoardinaled

Maximum vic Ratio: 1.15

Intersection Signal Delay: 45.3 Intersaction LOS: D
Intersection Capacity Utilization 95.3% ICU Levei of Service F
Analysis Peried (min) 15

Spiits and Phases:  3: 2nd Ave/Slaples Driveway & Highland Ave
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Queues 2023 Build - PM
3: 2nd Ave/Stapies Driveway & Highland Ave 2712014
T
Lane Group. coooitggt Y wET O NEL BT NBROTERT- SBR
Lane Group Flow (vph} 988 1115 408 407 106 1256 6
v/ Ratio 0.59 0.87 0.94 093 0.21 115 0.07
Control Defay i7.2 44.8 67.6 65.8 42 1735 08
Queue Dalay 0.0 0.0 0.0 0.0 2.0 0.0 0.0
Total Delay 17.2 44,5 67.6 658 42 473156 0.6
Queue Length 50th () 209 345 267 266 0 ~94 0
Queue Length 95th (f) 257 #5913 460 B3 26 #1180 0
internat Link Dist {ft} 342 382 392 168
Turn Bay Length {ft} 200 125
Base Capacity (vph} 1679 1146 443 445 501 109 220
Starvation Cap Reductn 0 0 0 0 0 0 0
Spibback Cap Reductn 0 ¢ 0 4 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 0.58 097 (.92 0.
hierseciion Summary T .
~ Volume exceeds capacity, queue is theoretically infinfte,
Queue shown is maximum after two cycles.
# 95th parcentile volume exceeds capacity, queue may be longer.
Queus shown is maximum after two cycles.
2023 Build - PM 12:00 pm 11720/2013 2033 Fulure volumes on future geometry - PM Synchro 8 Report
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Lanes, Volumes, Timings

3: 2nd Ave/Staples Driveway & Highland Ave 24712014
Ay v A b AN Y
Lane Group ‘ EBL EST EBR WAL WBT WBR  NBL  WBT  NBR . 8BL T SR ggR T
Lane Configurations P 4 5 4 f 4 i
Volume (vph) 16 773 246 108 723 64 288 18 161 65 25 18
ideal Flow {vphpl) 1800 1900 1900 1900 1900 4800 1900 1900 1900 1800 4900 1800
Storage Length {ff} 0 0 0 4 200 125 0 ' ]
Slorage Lanes 0 0 0 4 1 1 0 1
Taper Length (ft} 25 25 25 25
Lane Util. Factor 005 085 095 085 085 095 095 085 100 1.00 100 100
Frt 0.964 0.989 0.850 0.850
Fit Protected 0.59% 0.994 0.850 0.958 0.965
Satd, Flow (prot) 0 3392 0 0 3484 0 1865 1684 1568 0 1834 1615
Flt Permitied 0.835 0,845 0.950 0958 - 0.865
Satd. Flow (pem) 0 N7 ¢ 0 2261 0 1665 1684 1568 0 1834 1815
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 64 15 175 175
Link Speed (mph) 30 30 30 30
Link Distance {ff} 427 462 472 248
Travel Time (s} 96 105 10.7 56
Peak Hour Factor 0.95 095 0.85 0.96 0.95 0.96 0.93 0.93 093 083 0.83 083
Heavy Vehicles (%) 0% 3% 1% 2% 2% 0% 3% 0% 3% 0% 0% 0%
Adj. Flow (vph) 17 814 259 110 753 67 310 19 173 78 30 22
Shared Lane Traffic {%) 47%
Lane Group Flow {vph} ¢ 1090 0 0 930 0 164 165 173 0 108 22
Turmn Type Perm NA pm-+pt NA Spiit NA Prot Split NA Prot
Protected Phases [} 5 2 8 8 8 4 4 4
Permitted Phases 6 2
Detector Phase i 8 5 2 8 8 8 4 4 4
Swilch Phase
Minimum Initial (s) 16.0 158 46 150 6.0 6.0 6.0 8.0 6.0 6.0
Minimum Split (s} 30 30 98 200 210 210 210 110 110 18
Total Split (s) 340 340 90 430 210 210 M0 11.0 M0 e
Total Split (%) 45.3% 45.3% 120% 57.3% 280% 280% 280% 14.7% 147% 147%
Yellow Time (s) 40 4.0 40 4.0 40 4.0 4.0 40 4.0 40
All-Red Time (s) 1.0 1.0 18 1.0 10 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust {s) 0.0 0.0 o 0.0 0.0 0.0 0.0
Tolat Lost Time (s) 5.0 50 50 5.0 50 50 50
Lead/Lag Lag Lag lLead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min None Min None MNone None  None  Nome  MNone
Act Effct Green (s) 339 339 o123 12.3 123 8.4 6.4
Aciuated g/C Ralio (.52 0.52 0.19 0.19 0.18 0.10 0.10
vic Ratio 064 0.78 052 052 039 080 007
Control Delay 136 186 326 324 78 496 04
QGusue Delay 0.0 0.0 0.0 0.0 0.0 0 0.0
Total Delay 13.6 19.6 26 324 7.6 49,6 0.4
LOS B 8 [ C A D A
Approach Delay 13.6 196 239 4.3
Approach LOS B 8 C D
Infersection Summary - T
Area Type: Other

Cycle Length; 75

Actuated Cycle Length: 64.5

Natural Cycle: 75

Conlrel Type: Ackrated-Uncoordinated

Maximum vic Ratio: 0.78

Intersection Signal Delay: 19.0 {ntersection LOS: B
Intersection Capacity Uitzation 82.4% iCU Level of Servica £
Analysis Period (min) 15

Splits and Phases:  3: 2nd Ave/Staples Driveway & Highland Ave
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Queues

3: 2nd Ave/Staples Driveway & Highland Ave 2112014
- =« t 1 4

tane Group © T EBTwgT | NBL U WBT  WBR  SBT "8AR
Lane Group Flow (vph) 1090 930 164 165 173 106 2
vic Ratio 0.64 .78 0.52 0.52 0.39 0.60 0.07
Contro! Delay 136 196 326 324 76 498 04
Queue Delay 0.0 0.0 00 0.0 0.0 0.0 00
Totat Delay 49.6 04
Queue Length 50th (ft) 43 0
Queue tength 95t (ff) #113 0
Internat Lirk Dist {il) 168
Tum Bay Length (ff)
Base Capacity (vph) 180 316
Starvation Cap Reducin 0 1]
Spiliback Cap Reducln 0 4
Storage Cap Reducln 0 &
Reduced vic Ratio .60 0.07
Tlerssaiion Summany T e ey
# 95th perceniile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles,
2023 Build - SAT 42:00 pm 1172012013 2023 Fufure volumes on future geomery - SAT Synchro 8 Report
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© DRAIN MANHOLE /(RE'6) FROM REGORD DRAWINGS
B CATCH BASN ‘ Y,
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OCSMH  COMBINED SEWER MANHOLE
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1. THE PROPERTY LINES SHOWN'ON THIS PLAN ARE BASED GREEN INTERNATIONALG ", o i & PROPOSED SIGNS ;
~ AF?A ES, INC. EXISTING GONDITIONS SURVEY. / o / «J ;F; e
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// 3 i / SCALE IN FEET DRAWN BY SCALE
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