Traffic Analysis Update

Broad Street Road Diet
Windsor, Connecticut
September 8, 2020

Prepared for: MMI #3600-19-02 Prepared by:
Mr. Adam Kessler, PE MILONE & MACBROOM, INC.
Assistant Town Engineer 195 Church Street, 7" Floor
Town of Windsor New Haven, Connecticut 06510
275 Broad Street (203) 344-7887
Windsor, Connecticut 06095 www.mminc.com

4\ MILONE & MACBROOM

ENGINEERING | PLANNING | LANDSCAPE ARCHITECTURE | ENVIRONMENTAL SCIENCE

Copyright 2020 Milone & MacBroom, Inc.
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September 8, 2020

Mr. Adam Kessler, PE
Assistant Town Engineer
Town of Windsor

275 Broad Street
Windsor, CT 06095

RE: Update of Traffic Analysis
Broad Street Road Diet
Windsor, Connecticut
MMI #3600-19-02

Dear Mr. Kessler:

At your request, we have completed an update of traffic data and analyses associated with a proposed
road diet on Broad Street (State Route 159) in Windsor, Connecticut.

In 2014, Milone & MacBroom, Inc. (MMI) conducted a traffic assessment and prepared preliminary layout
plans (traffic signals, signage, and pavement markings) for a road diet on the segment of Broad Street
(State Route 159) from Poquonock Avenue (State Route 75) to Batchelder Road. The project was not
implemented, and the Town of Windsor is seeking to revive the project. Due to the 5-year time lapse, the
Town of Windsor has requested for MMI to update the traffic analysis and previous recommendations
before any design work is initiated. The 2014 preliminary road diet plan is presented in Figure 1.

As shown in Figure 1, the project proposes to reduce Broad Street (State Route 159) to one travel lane in
each direction from Poquonock Avenue (State Route 75) to Batchelder Road with left-turn pockets and
parallel parking on both sides of the street.

EXISTING CONDITIONS

Existing traffic and roadway information on Broad Street (State Route 159) including vehicle and
pedestrian volumes, intersection geometry, and signal plans were collected at each of the three signalized
intersections within the corridor to create an existing conditions profile. The existing intersection
geometry is shown in Figure 2 and the existing signal timing plans are included in the Appendix on this
report.

Existing Peak-Hour Traffic Volumes

Manual turning movement counts for pedestrians and vehicles were performed at the following three
signalized intersections within the study area:

1. Broad Street/Palisade Avenue (State Route 159) at Poquonock Avenue (State Route 75)
2. Broad Street (State Route 159) at Maple Avenue
3. Broad Street (State Route 159) at Batchelder Road
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The counts were performed on Wednesday, December 4, 2019, from 7:00 a.m. to 9:00 a.m. and 4:00 p.m.
to 6:00 p.m. during typical peak periods. Based on the counts, the morning peak hour was found to be

from 7:30 a.m. to 8:30 a.m. and the evening peak hour was found to be from 4:45 p.m. to 5:45 p.m. The
existing baseline peak-hour traffic volumes are shown in Figure 3. The raw count data is included in the
Appendix.

Existing Traffic Analysis

The study intersections were evaluated by means of capacity analysis techniques using Synchro traffic
analysis software package. Using Synchro 10 (Trafficware), the Levels of Service (LOS) were determined.
LOS is used to provide a qualitative evaluation of the efficiency of operations of an intersection in terms of
delay and inconvenience based on certain quantitative calculations. A description of the various LOS
designations, A through F, is given in the Appendix. LOS A describes operations with very low average
control delay per vehicle while LOS F describes operations with long average delays. Table 1 summarizes
the capacity analysis findings under Existing Conditions. The Synchro analysis worksheets are included in
the Appendix.

TABLE 1
Existing Conditions
Capacity Analysis Summary

Signalized LOS

Intersection - .
Morning Peak Hour . Evening Peak Hour
1. Broad Street (CT-159) at Poquonock Avenue (CT-75)
Eastbound Left/Through D D
Eastbound Right B A
Westbound Left/Through/Right C C
Northbound Left D D
Northbound Through/Right A A
Southbound Left/Through/Right B A
Overall Intersection B B
2. Broad Street (CT-159) at Maple Avenue
Eastbound Left/Through/Right C C
Westbound Left C D
Westbound Through/Right C C
Northbound Left/Through/Right A A
Southbound Left/Through/Right A A
Overall Intersection A A
3. Broad Street (CT-159) at Batchelder Road
Eastbound Left/Through/Right C D
Westbound Left/Through/Right C C
Northbound Left/Through/Right A A
Southbound Left/Through/Right A A
Overall Intersection A A

Notes: LOS calculations are based on the methodology outlined in the Highway Capacity Manual, 6
Edition and performed using Synchro 10.
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As shown in Table 1, all movements currently operate at acceptable LOS (LOS A to LOS D).
FUTURE YEAR (2030) CONDITIONS

A future (2030) planning year horizon was utilized for traffic analysis. It is expected that the proposed
road diet improvements would be completed by then.

Future Year (2030) Peak-Hour Volumes

Future (2030) peak-hour intersection turning movement volumes for the study intersections were
provided by the Connecticut Department of Transportation (CTDOT) Bureau of Policy and Planning. These
volumes are shown in Figure 4.

Future Year (2030) Baseline Traffic Analysis

The Future Year (2030) Baseline scenario represents the future conditions of Broad Street (State Route
159) without the proposed road diet. Existing intersection geometry and signal timing was maintained for
this scenario. The study intersections were evaluated under Future Year (2030) Baseline Conditions by
means of capacity analysis techniques using Synchro traffic analysis software package to determine the
LOS.

Table 2 summarizes the capacity analysis findings under Future Year (2030) Baseline Conditions. The
Synchro analysis worksheets are included in the Appendix. As shown in Table 2, all movements are
expected to continue to operate at acceptable LOS (LOS A to LOS D) under Design Year (2030) Baseline
Conditions.
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TABLE 2
Future Year (2030) Baseline Conditions
Capacity Analysis Summary

Signalized LOS

intersection Morning Peak Hour - Evening Peak Hour
1. Broad Street (CT-159) at Poquonock Avenue (CT-75)
Eastbound Left/Through C D
Eastbound Right B A
Westbound Left/Through/Right C C
Northbound Left D D
Northbound Through/Right A A
Southbound Left/Through/Right B B
Overall Intersection B B
2. Broad Street (CT-159) at Maple Avenue
Eastbound Left/Through/Right C C
Westbound Left C D
Westbound Through/Right C C
Northbound Left/Through/Right A A
Southbound Left/Through/Right A A
Overall Intersection A A
3. Broad Street (CT-159) at Batchelder Road
Eastbound Left/Through/Right C D
Westbound Left/Through/Right C C
Northbound Left/Through/Right A A
Southbound Left/Through/Right A A
Overall Intersection A A

Notes: LOS calculations are based on the methodology outlined in the Highway Capacity Manual, 6%
Edition and performed using Synchro 10.

Future Year (2030) Build (with Road Diet) Traffic Analysis

The Future Year (2030) Build scenario represents the future conditions with the implementation of the
proposed road diet. The road diet includes the reduction of Broad Street (State Route 159) to one travel
lane in each direction from Poquonock Avenue (State Route 75) to Batchelder Road with left-turn pockets
and parallel parking on both sides of the street. The proposed intersection geometry is shown in Figure
5. The study intersections were evaluated under Future Year (2030) Build Conditions by means of capacity
analysis techniques using Synchro traffic analysis software package to determine the LOS.

Table 3 summarizes the capacity analysis findings under Future Year (2030) Build Conditions with the
Road Diet in place. The Synchro analysis worksheets are included in the Appendix. As shown in Table 3, all
movements are expected to continue to operate at acceptable LOS (LOS A to LOS D) with the construction
of the road diet.
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TABLE 3
Future Year (2030) Build (with Road Diet) Conditions
Capacity Analysis Summary

Signalized LOS

intersection Morning Peak Hour - Evening Peak Hour
1. Broad Street (CT-159) at Poquonock Avenue (CT-75)*
Eastbound Left/Through C D
Eastbound Right B A
Westbound Left/Through/Right C C
Northbound Left A A
Northbound Through/Right A B
Southbound Left A A
Southbound Through B B
Southbound Right A A
Overall Intersection B B
2. Broad Street (CT-159) at Maple Avenue
Eastbound Left/Through/Right C C
Westbound Left C D
Westbound Through/Right C C
Northbound Left A A
Northbound Through/Right A A
Southbound Left A A
Southbound Through/Right A A
Overall Intersection A A
3. Broad Street (CT-159) at Batchelder Road
Eastbound Left/Through/Right C D
Westbound Left/Through/Right C C
Northbound Left A A
Northbound Through A A
Northbound Right A A
Southbound Left/Through/Right A A
Overall Intersection A A

Notes: LOS calculations are based on the methodology outlined in the Highway Capacity Manual, 6"
Edition and performed using Synchro 10.
*Includes signal phasing and timing improvements

It should be noted that no signal phasing or timing changes are recommended at the intersections of
Broad Street (State Route 159) at Maple Avenue and Batchelder Road. Signal phasing and timing revisions
are recommended for the intersection of Broad Street (State Route 159) at Poquonock Avenue (State
Route 75). Currently, the signal operates on an advance green for the northbound left turn and an
eastbound right-turn overlap (Phase 1). With the construction of the proposed southbound left-turn
pocket under the road diet, it is recommended to convert Phase 1 to protected northbound and
southbound left turns with an eastbound right-turn overlap in lieu of the northbound advance green.
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Figure 6 displays the proposed phase diagram for the intersection of Broad Street (State Route 159) at
Poquonock Avenue (State Route 75).

To review the vehicular queues that would result from the proposed road diet, intersection queue analysis
was performed using Synchro 10 (Trafficware) and the methodologies outlined in the Highway Capacity
Manual. Table 4 summarizes the queue results under Design Year (2030) with Road Diet Conditions. The
Synchro analysis worksheets are included in the Appendix.

TABLE 4
Future Year (2030) Build (with Road Diet) Conditions
Queue Summary

Queue Length (feet)
Morning = Evening
Peak Hour . Peak Hour

Storage  Percentile

Intersection Length Queue

1. Broad Street (CT-159) at Poquonock Avenue (CT-75)
. 50t 22 25
Northbound Left 270 95th 59 33
, 50t 5 3
Southbound Left 50 95th 14 10
. , 50t 5 0
Southbound Right 75 95th 30 19
2. Broad Street (CT-159) at Maple Avenue
, 50t 10 49
Westbound Left 70 95th 30 91
, 50t 2 4
Northbound Left 100 95th 6 11
, 50t 1 2
Southbound Left 125 95th ] 11
3. Broad Street (CT-159) at Batchelder Road
Northbound Left 50' 50" 3 4
95th 8 12

Notes: Bold values indicate queue greater than storage length.
Queue calculations are based on the methodology outlined in the Highway Capacity Manual, 6™ Edition and
performed using Synchro 10.

As shown in Table 4, all queues are expected to be less than the available storage length, except for the
westbound left-turn movement at the intersection of Broad Street (State Route 159) and Maple Avenue.
The 95™ percentile queue is expected to exceed the available storage length by 21 feet.

SUMMARY AND CONCLUSIONS

MMI has completed an update of the traffic data and analysis associated with the proposed road diet on
the segment of Broad Street (State Route 159) from Poquonock Avenue (State Route 75) to Batchelder
Road. Based on the latest traffic data and our analysis, traffic within the Broad Street (State Route 159)
corridor is expected to operate at acceptable LOS with the implementation of the road diet. Vehicle
queues will mostly be accommodated within the available storage lengths. Additionally, the proposed
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road diet will greatly enhance safety along Broad Street (State Route 159); improve mobility for
pedestrians, bicyclists, and transit users; and add parallel parking along both sides of the street.

Very truly yours,

MILONE & MACBROOM, INC.

74

Kwesi Brown, PE, PTOE, Associate Emily A. Foster, PE
Manager of Transportation Engineering Project Engineer, Transportation

3600-19-02-s820-Itr

Attachments:
=  Figure 1 - Preliminary Layout Plans
= Figure 2 — Existing Intersection Geometry
= Figure 3 — Existing Peak Hour Volumes
= Figure 4 — Design Year (2030) Peak Hour Volumes
= Figure 5 — Proposed Road Diet Intersection Geometry
= Figure 6 — Proposed Traffic Signal Revisions

Appendices:
= Existing Count Data
= Existing Signal Timing Data
= LOS Designations Descriptions
= Synchro Analysis Worksheets
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Start Date: 12/5/2019
Start Time: 7:00:00 AM
Site Code: 00000001
Comment 1: VEHICLE COUNTS - CARS
Comment 2: PEAK HOUR
Comment 3: 4:45 TO 5:45 P.M.

Comment 4:
RTE. 159 BROAD ST. BROAD ST. POQUONOCK AVE.
SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND

Start Time| Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds

07:00 AM 11 75 2 0 3 4 0 1 0 18 17 0 23 0 4 0
07:15 AM 17 84 4 0 2 2 0 1 0 28 23 0 37 1 12 0
07:30 AM 26 127 6 0 1 5 0 0 0 45 28 0 60 2 13 0
07:45 AM 29 147 10 0 1 6 0 0 0 55 31 0 73 2 22 0
08:00 AM 14 140 5 0 0 9 1 0 0 45 29 0 42 1 17 0
08:15 AM 7 90 3 0 3 11 0 0 1 36 43 0 74 3 13 0
08:30 AM 17 98 6 0 4 6 0 0 0 23 30 0 58 3 14 0
08:45 AM 18 59 5 0 2 8 1 0 0 41 27 0 56 6 9 0
04:00 PM 20 59 4 1 2 12 1 0 0 75 35 2 84 6 15 0
04:15 PM 17 61 2 2 7 9 0 0 1 70 38 2 66 15 24 0
04:30 PM 23 62 4 0 8 11 2 0 1 83 39 1 60 9 26 1
04:45 PM 17 61 8 1 6 9 1 0 1 82 34 1 69 13 31 0
05:00 PM 13 58 3 0 11 15 0 0 0 104 49 0 66 12 28 0
05:15 PM 21 65 0 0 6 19 0 0 2 112 37 0 54 10 25 0
05:30 PM 17 60 7 0 11 5 1 0 1 97 60 0 63 10 24 1
05:45 PM 19 35 5 0 9 13 1 0 0 78 45 0 57 10 23 0
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File Name: h:\rtc all counts 2016\oct. 2019\1234-2.ppd
Start Date: 12/5/2019
Start Time: 7:00:00 AM
Site Code: 00000002
Comment 1: VEHICLE COUNTS-CARS
Comment 2: PEAK HOUR
Comment 3: 4:45 TO 5:45 P.M.

Comment 4:
RTE..159 MAPLE ST. BROAD ST. MAPLE ST.
SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND

Start Time| Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds

07:00 AM 5 97 0 1 0 0 0 1 6 31 2 0 5 1 3 0
07:15 AM 1 115 4 0 1 2 4 1 9 44 2 0 11 3 3 0
07:30 AM 3 174 0 0 2 2 1 0 10 63 5 0 9 0 4 3
07:45 AM 9 172 3 0 0 1 2 0 12 69 2 0 8 6 1 2
08:00 AM 5 157 5 0 2 1 5 0 8 74 6 1 6 0 1 1
08:15 AM 0 130 1 0 1 2 5 0 3 62 6 1 3 2 3 1
08:30 AM 7 143 4 1 0 1 4 0 8 52 13 0 11 2 3 4
08:45 AM 5 105 5 0 1 3 6 0 6 70 15 0 5 5 2 1
04:00 PM 4 140 7 1 2 5 16 1 24 115 6 1 2 2 4 0
04:15 PM 5 123 7 0 6 4 19 1 19 106 10 0 1 6 1 2
04:30 PM 4 113 6 0 7 6 10 0 11 117 6 1 6 0 4 0
04:45 PM 8 119 10 0 4 5 26 0 21 113 7 1 5 9 4 1
05:00 PM 9 120 3 0 2 7 32 0 20 148 7 0 6 2 8 0
05:15 PM 5 113 8 0 1 7 11 0 15 157 6 0 4 1 4 1
05:30 PM 1 116 8 0 4 2 13 0 15 143 4 3 1 4 6 0
05:45 PM 2 85 12 0 4 1 16 0 9 117 6 0 7 1 3 0
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File Name: h:\rtc all counts 2016\oct. 2019\1234-3.ppd
Start Date: 12/5/2019
Start Time: 7:00:00 AM
Site Code: 00000003
Comment 1: VEHICLE COUNTS-CARS
Comment 2: PEAK HOUR
Comment 3: 4:45 TO 5:45 P.M.

Comment 4:
RTE. 159 BATCHELER RD. BROAD ST. DRIVEWAY
SOUTHBOUND WESTBOUND NORTHBOUND EASTBOUND

Start Time| Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds

07:00 AM 3 93 2 0 1 0 4 0 2 33 2 0 0 0 1 0
07:15 AM 3 133 3 1 1 0 8 2 3 61 8 0 4 0 1 1
07:30 AM 4 161 5 1 0 0 3 1 5 72 3 0 2 0 0 6
07:45 AM 2 173 3 0 1 0 4 0 4 90 9 2 1 0 1 0
08:00 AM 2 154 6 0 4 1 8 1 5 84 3 1 4 0 6 2
08:15 AM 2 132 3 0 4 0 6 1 5 76 6 1 0 0 1 0
08:30 AM 1 125 5 0 2 2 9 0 2 77 11 1 18 0 0 1
08:45 AM 1 96 5 0 5 0 12 0 4 65 7 2 3 1 4 3
04:00 PM 2 127 1 1 2 3 7 1 6 108 6 2 15 2 7 0
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FLAsAl GRN [ CL | CL [ GRN [ oL | CL [ can [ « GRN [ oL GRN | oL [ oL [ GRu | cL | e [eRn [ cL [ e [ oA [ el | o 1S SULT PLAT DA 50 HANDHOLES AND CONDUIT RISER ON SNET POLE 24.
Y Ge | C#f G Ad R
F Y Iclc v R R STAKE ALL R.0.W. PRIOR TO EXCAVATION.
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WHEN IN OR ADJACENT TO SIDEWALKS SHALL BE FIELD LOCATED TO PROVIDE A
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@ cxst 310826 @iToRy B o S L e A (Z)INSTALL TYPE 1 SIDEWALK RAMPS AS PER SPECIAL PROVISIONS.
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so3a | 66 5 | eresence |parremns|  1s15-1830  |mer 164-229 | NORMALLY DURING FLASHING OPERATION R R « RED ARROW [EHECKED BY | Te 860 8074300 Fox 850 3724570
164-231 | 164-244] Y YELLOW | €% YELLOW ARROW = T
i G GREEN | 4— GREEN ARROW APPROVED BY
164-233 | 164-255 FL. FLASHING | W8 WALK/ PED. CLR DATE |
164-234 | 164-271] D.W. DONT WALK
SIGN LEGeND: v 1682508 P 2RNC: 16/6 PAIR To INTERSECTION 164255 s iz, 214, 21872 16 oA REV # 25 | INTERSECTION # 164-234
® 2008 (P @ 3 = Jl
b ¥ 3 o 3| 3" RMC: 14/12, 3-14/7, 3-14/2, 16/6 PAIR
2586 I 15 A 2\ ‘OVERHEIGHT DETECTION NOTES
® 310283 5587 El ) 2 e, 1477
1915, 14/9, 1473, 32073 V£ T = N\ (@ OVERHEIGHT DETECTION TRANSMITTER.
14/12 . . % 2 2
war1s, 149, 143, 22073 Rc: 1676 PAIR . %) 5 A ® ovesseirt perecrion ecewr
© 310552 ( ) 14/15, 14/3, 2-20/3 o] i)

® 310824 (oLE MTD) 14715, 1473, 2013

14715, 1473
noTES
(9 BAR TYPE CROSSWALK (24" - 16" X 8'MIN.)-STATE MAINTAINED
(D BAR TYPE CROSSWALK (24" - 16" X ' MIN.)-TOWN MAINTAINED
STATE TO MAINTAIN SIGNS AND PAVEMENT MARKINGS ON ROUTES 153 AND 75 AND ALL STOP BARS.
TOWN OF WINDSOR TO MAINTAIN ALL OTHER PAVEMENT MARKINGS.

EMERGENCY VEHICLE PRE-EMPTION EQUIPMENT TO BE OWNED AND MAINTAINED BY TOWN OF WINDSOR.
@ 30" X 30" CONCRETE HANDHOLE

o
@)

ID# 164-234-A

27 RMC, 1477

" RNC: 1477, 2-14/5

2" RMC, 14/7

2" Ruc.

e mc 16/6 PAIR TO INTERSECTION 164-211
COMBINATION MAST ARM_INFORMATION
o, SAT ] A BRAGKET
s, | om |iever| enam] Tee  [MOUNIT instaue
164-234-A 18" 14" 45 3 32 1988
SCALE 1" = 40" 164-234-8 18" | 14" 45 3 32 1988

a5

27 RMC: 14/15, 14/9, 2-14/7, 2-14/5, 14/3, 3-20/3

2" RMC: 1477

27 RMC: 14712

\w* I# 1642348
" ——

IRMC: 14/15, 14/12, 14/9, 14/3, 3-14/2, 3-20/3

21477, 2-14/5

17RMC: 8/2 SERVICE

2" RMC: 2-14/5,16/6 PAIR
3" RMC, 5-14/7

\ 2" RMC: 1477
3" RMC: 3-14/7, 14/5, 6-14/2, 16/6 PAIR

RMC: 8/2 SERVICE

\\DOT-SDCENGO7V\CTDOT_Projects$\171_0382_2007\Traffic\Signals\Final Signal Plans\TR_MSH_TCS_171-372_164-234.dgn

<D FIBER OPTIC DUAL MESSAGE SIGN "OVERHEIGHT/TURN RIGHT"
( SERVICE AND CONTROL CABINET

OVERHEIGHT DETECTION WARNING DEVICE IS SET AT 126"
ABOVE CROWN OF ROADWAY.

OVERHEIGHT WARNING IS ACTUATED FOR 20 SECONDS
ONCE TRIGGERED BY OVERHEIGHT VEHICLE.

FIBER-OPTIC WARNING MESSAGE IS ALTERNATELY DISPLAYED
AT 1 SECOND INTERVALS.

CONSTRUCTION NOTES :

P 9
2RMC: 145, 31472 ) CLosED Loy
2 DETECTOR CHART
2" RMC: 14/5, 2-14/7, 7, IDETECTOR
102, 1676 PAR ) perector [P
\ So1
2 R 21477 \ S0z o
2 e 1412 03 1
) 2
2 RHC, 2-14/5, 2-14/2, 16/6 PAIR 2RMC: 1475, 31472 s 3-
s 1475 2RMC: 31472
7)
i 7
| B 5

PROPOSED WOOD SPAN POLE

o [O— PEDESTRIAN SIGNAL FACE — — - PROPOSED & M.C.
8 EusTinG woop sea role

(RIS METAL ConDUIT)
—e— EXISTING RM.C

PROPOSED STEEL SPAN POLE PROPOSED CONTROLLER (RIGID METAL CONDUIT) so
] EXISTING STEEL SPAN POLE “TRAFFIC SIGNAL FACE < DET. LEADS IN SAW CUT =
189 prorose urtLTy poLe T PEDESTRIAN PUSH BUTTON & SIGN @ AUXILIARY TERMINATION CABINET
L8~ existinG urumy poie I_PEDESTAL MOUNTING ®_AUXILIARY EQUIPMENT CABINET

@< VIDEO DETECTOR
~—+— OPTICAL DETECTOR
SYSTEM DETECTOR
EXISTING CONTROLLER [ LOOP DETECTOR
PROPOSED HANDHOLE

EXISTING HANDHOLE

IV SIDEWALK RAMP

W MAGNETIC DETECTOR
@ CABLE CLOSURE

DRAWN BY :

DESIGNED BY : CP
DATE PLOTTED : 5/26/2017

cp

STATE OF CONNECTICUT @
DEPARTMENT OF TRANSPORTATION ™~

TOWN OF WINDSOR
ROUTE 159 (BROAD STREET AND
PALISADO AVENUE) AT
ROUTE 75 AND BROAD STREET

DATE

n.

DESCRIPTION

REVISIONS

bEZ-v9T # NOLLOISHILNI | ST # A |

TOWN:
TOWN OF WINDSOR

PROJECT NO.

DRAWING NO.

DRAWING TITLE:
TRAFFIC CONTROL
SIGNAL PLAN

SHEET NO.




TIME-SPACE DIAGRAM COVER SHEET

Windsor N-24 Rte 159 (090M) 2017 .xIsx

ROUTE: 159 HOURS OF OPERATION: 0640-0915 CYCLE: 1 LENGTH: 60"
SYSTEM: N-24 DAY(S) OF OPERATION: MON-FRI SPLIT: 1 75"
PROJ #: TOWN(S): WINDSOR OFFSET: 1
- o  CATION PHASES (sec-%) OFFSET || SPEED | DISTANCE
o1 2 ®3 o4 @5 @6 o7 8 ®9 (sec-%) [LIMIT (mph (ft)
164-229 092 |RTE 159 @ 91 SB RAMPS 10 [17%| 27 [45% 23 [38% 57 [95%] 30 | 30 0
164-214 093  |RTE 159 @ MEADOW RD 10 | 17%] 30 [50% 20 |33% 43 [72%] 30 | 30 880
164-218 094 |RTE 159 @ BARBER 45 [75% 15 | 25% 51 |85%]| 35 | 35 3150
164-219 095 |RTE 159 @ E. WOLCOTT 44 | 73% 16 | 27% 30 [50%| 35 | 35 850
164-271 096 |RTE 159 @ DEERFIELD 8 [13%] 30 [50% 22 [37% 37 [62%] 35 | 35 250
164-220 097 |RTE 159 @ RTE 218 12 | 20%] 24 |40% 10 [ 17%]| 26 [43%| 8 [13%[ 16 [27% 30 [50%| 35 | 35 465
164-221 098 |RTE 159 @ SHOP CNTR S. 40 [67% 20 [33% 30 [50%] 35 | 35 575
164-222 099  |RTE 159 @ SHOP CNTRN. 8 [13%| 36 [60% 16 | 27% 27 |45%| 35 | 35 510
164-223 100  |RTE 159 @ ROOD 15 | 20%] 30 [40% 15 | 20%]| 17 |23%| 28 [37% 15 | 20% 17 [23%] 35 | 35 0
164-231 101 |RTE 159 @ RTE 178 11 | 15%] 39 [52% 25 [33% 18 [24%| 35 | 35 3780
164-233 102 |RTE 159 @ BATCHELDER 8 [11%| 47 [63% 20 [27% 52 [69%| 30 | 30 4285
164-211 103 |RTE 159 @ MAPLE 60 |80% 15 |20% 59 [79%] 30 | 30 950
164-234 104  |RTE 159 @ RTE 75 18 | 24%] 37 [49% 20 [27% 52 [69%| 30 | 30 550
164-255 105  |RTE 75 @ RTE 305 38 [51%[ 15 [20%[ 7 | 9% 15 |20% 36 [48%] 30 | 30 310
164-244 106  |RTE 75 @ MACK ST 40 [53%[ 9 [12%] 26 |35% 0o [o%| 30| 30 1650




TIME-SPACE DIAGRAM COVER SHEET

Windsor N-24 Rte 159 (090M) 2017 .xIsx

ROUTE: 159 HOURS OF OPERATION: 1515-1830 CYCLE: 5 LENGTH: 65"
SYSTEM: N-24 DAY(S) OF OPERATION: MON-FRI SPLIT: 5 75"

PROJ #: TOWN(S): WINDSOR OFFSET:__ 5

- o CATION PHASES (sec-%) OFFSET || SPEED | DISTANCE

o1 2 ®3 o4 @5 6 o7 8 ®9 (sec-%) [LIMIT (mph (ft)

164-229 092 |RTE 159 @ 91 SB RAMPS 10 [15% 32 [49% 23 [35% 59 [91%] 30 | 30 0
164-214 093  |RTE 159 @ MEADOW RD 10 | 15%] 35 |54% 20 [31% 7 [11%] 30 | 30 880
164-218 094 |RTE 159 @ BARBER 49 [75% 16 | 25% 3 | 5% 35| 35 3150
164-219 095 |RTE 159 @ E. WOLCOTT 49 |75% 16 | 25% 5 [8%| 35 | 35 850
164-271 096 |RTE 159 @ DEERFIELD 9 [14%]| 36 [55% 20 [31% 10 [15%| 35 | 35 250
164-220 097 |RTE 159 @ RTE 218 12 [ 18%]| 28 [43% 12 [18%]| 28 [43%| 9 [14%| 16 [25% 5 [8%| 35 | 35 465
164-221 098 |RTE 159 @ SHOP CNTR S. 45 [69% 20 [31% 5 8% 35 | 35 575
164-222 099  |RTE 159 @ SHOP CNTRN. 8 [12%| 40 [62% 17 | 26% 5 [8%| 35 | 35 510
164-223 100  |RTE 159 @ ROOD 15 | 20%] 30 [40% 15 | 20%]| 17 |23%| 28 [37% 15 | 20% 0o [o%| 35| 35 0
164-231 101 |RTE 159 @ RTE 178 8 [11%| 37 [49% 30 [40% 7 |o%| 35 | 35 3780
164-233 102 |RTE 159 @ BATCHELDER 8 [11%| 47 [63% 20 [27% 37 [49%| 30 | 30 4285
164-211 103 |RTE 159 @ MAPLE 55 [73% 20 [27% 37 [49%] 30 | 30 950
164-234 104  |RTE 159 @ RTE 75 18 | 24%]| 35 [47% 22 [29% 37 [49%| 30 | 30 550
164-255 105  |RTE 75 @ RTE 305 38 [51%[ 15 [20%[ 7 | 9% 15 |20% 14 [19%[ 30 | 30 310
164-244 106  |RTE 75 @ MACK ST 40 [53%[ 9 [12%] 26 |35% 51 |68%| 30 | 30 1650




LEVEL OF SERVICE
FOR
SIGNALIZED INTERSECTIONS
(MOTORIZED VEHICLE MODE)

Level of service for signalized intersections is defined in terms of control delay, which is a measure
of driver discomfort, frustration, fuel consumption, and increased travel time. The delay experienced
by a motorist is made up of a number of factors that relate to control, geometrics, traffic, and
incidents. Total delay is the difference between the travel time actually experienced and the
reference travel time that would result during base conditions: in the absence of traffic control,
geometric delay, any incidents, and any other vehicles. Specifically, LOS criteria for traffic signals
are stated in terms of the average control delay per vehicle, typically for a 15-min analysis period.
Delay is a complex measure and depends on a number of variables, including the quality of
progression, the cycle length, the green ratio, and the v/c ratio for the lane group. The criteria are
given below.

LEVEL-OF SERVICE CRITERIA FOR SIGNALIZED
INTERSECTIONS
MOTORIZED VEHICLE MODE
LOS By Volume-to-Capacity Ratio!
CONTROL DELAY (s/veh)
vic<1.0 v/ic>1.0
A F <10
B F >10 AND < 20
C F >20 AND < 35
D F >35 AND < 55
E F > 55 AND < 80
F F > 80

!'For approach-based and intersection-wide assessments, LOS is defined solely by control delay.



Specific descriptions of each LOS for signalized intersections are provided below:

Level of Service A describes operations with a control delay of 10 s/veh and 20 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is low and either progression is exceptionally favorable or the cycle length is very short. If LOS
A is the result of favorable progression, most vehicles arrive during the green indication and travel
through the intersection without stopping.

Level of Service B describes operations with control delay between 10 and 20 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is low and either progression is highly favorable or the cycle length is short. More vehicles stop
than with LOS A.

Level of Service C describes operations with control delay between 20 and 35 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when progression is favorable
or the cycle length is moderate. Individual cycle failures (i.e., one or more queued vehicles are not
able to depart as a result of insufficient capacity during the cycle) may begin to appear at this level.
The number of vehicles stopping is significant, although many vehicles still pass through the
intersection without stopping.

Level of Service D describes operations with control delay between 35 and 55 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is high and either progression is ineffective or the cycle length is long. Many vehicles stop and
individual cycle failures are noticeable.

Level of Service E describes operations with control delay between 55 and 80 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is high, progression is unfavorable, and the cycle length is long. Individual cycle failures are
frequent.

Level of Service F describes operations with control delay exceeding 80 s/veh or a volume-to-
capacity ratio greater than 1.0. This level is typically assigned when the volume-to-capacity ratio is
very high, progression is very poor, and the cycle length is long. Most cycles fail to clear the queue.

Reference: Highway Capacity Manual 6, Transportation Research Board, 2016.
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