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Introduction

This Intersection Control Evaluation (ICE) Memorandum has been prepared to evaluate
intersection control alternatives to the current control types along McCulloch Rd from Lockwood
Blvd/Orion Blvd to Tanner Rd/Old Lockwood Rd. This evaluation is needed as the future
population growth in the area will increase the traffic on these roads substantially. A widening
project through this section of McCulloch Rd will expand McCulloch Rd from a 2-lane undivided
to a 4-lane divided road and will open in 2028 with a design year of 2048. Control strategy
alternatives were evaluated for the 4 intersections in this section of McCulloch Rd.

Stage 1 ICE

Stage 1 ICE included a planning level V/C ratio assessment and a planning level safety
assessment using the CAP-X and SPICE tools provided by FDOT.

CAP-X Analysis

For the CAP-X analysis, the current control strategy for the intersection was compared to a 2-
lane roundabout using the geometry for the widening project. The design year of 2048 was
used. Traffic volumes were taken from the McCulloch Road Conceptual Analysis prepared by
Luke Transportation Engineering Consultants, Inc. Table 1 provides the results from the CAP-X
analysis.

Table 1: Stage 1 CAP-X Results

Weekday Weekday Ped Bike
Intersection Control Strategy AM Peak PM Peak | Accom. | Accom.
V/C Ratio V/C Ratio

Signalized 0.72 1.04 4,71 4,58
McCulloch Rd at Lockwood
Bk Roundabout (2-lane) 1.62 5.67 438 | 450
Signalized 0.64 0.63 5.24 4.92
McCulloch Rd at Keats
Way/ Worchester Dr
Roundabout (2-lane) 0.69 0.74 5.04 4.75
Two-Way Stop 2.65 >10 291 | 417
McCulloch Rd at Amour de Control
Flame Way/ Worchester Dr
Roundabout (2-lane) 0.59 0.71 5.04 4.67
Signalized 1.06 1.34 5.02 4.62
McCulloch Rd at N Tanner
Rd/ Old Lockwood Rd
Roundabout (2-lane) 1.33 1.50 4.87 4.50

The signalized control strategies have better V/C ratios and higher ped/bike accommodation
scores than the 2-lane roundabouts for the Orion Blvd, Keats Way, and Tanner Rd




intersections. At Amour de Flame Way, the 2-lane roundabout has better V/C ratios and higher
ped/bike accommodation scores than the current two-way stop control.

SPICE Analysis

As seen in Table 2 below, the 2-lane roundabouts at Orion Blvd and Amour de Flame Way
produce more total crashes but slightly less fatalities/injuries than the current control strategies.
The 2-lane roundabouts at Keats Way and Tanner Rd produce more total crashes and more
fatalities/injuries than the current control strategies.

Table 2: Stage 1 SPICE Results

Opening Year 2028 Design Year 2048
Intersection Control Strategy Predicted Prggiicttd Predicted Predicted
Fatal + SSI Fatal + SSI
Total Injur Score ! Injur Score
Crashes jury Crashes ury
Crashes Crashes
MCRC:!‘ECh Signalized 15.17 3.85 69 29.75 7.68 42
Lockwood
B"’dB/l 0;0” Roundabout (2-lane) | 18.82 3.57 77 | 34.74 7.00 62
v
McCulloch Signalized 2.35 1.53 96 3.95 2.69 92
Rd at Keats
Way/
Worchest
OrCDreS " | Roundabout (2-lane) | 10.39 1.85 96 17.74 3.34 93
McCulloch
Rd at Two-Way Stop 7.12 2.96 98 10.76 4.70 95
Control
Amour de
Flame Way/
Worchester | Roundabout (2-lane) 9.56 1.69 99 16.25 3.03 99
Dr
McCulloch
RdatN Signalized 3.83 1.30 97 7.39 2.53 91
Tanner Rd/
Old
Lockwood | Roundabout (2-lane) 9.49 1.68 99 17.49 3.29 97
Rd

Stage 1 Conclusions

In general, the signalized intersections have better V/C ratios and higher ped/bike
accommodation scores with slightly lower safety scores compared to the roundabouts. All
intersection control types from Stage 1 will move on to Stage 2 for further analysis.




Stage 2 ICE

Stage 2 ICE includes operational analyses for both alternatives for the opening year and design
year, as well as a benefit/cost analysis.

Operational Analysis
To analyze level of service (LOS) and delay HCS was used for the roundabouts and Synchro
was used for the signalized and two-way stop control intersections. Full printouts of the

analyses can be found in the Appendix. See Tables 3 and 4 below for a summary of the results.

Table 3: Stage 2 Operational Analysis — Opening Year 2028

Weekday AM Peak Weekday PM Peak
Intersection Control Strategy Del Del
LOS elay LOS clay
(sec.) (sec.)
McCulloch Rd at Signalized C 27.6 C 31.6
Lockwood
Blvd/Orion Blvd Roundabout (2-lane) B 14.8 F 89.2
McCulloch Rd at Signalized C 21.2 B 19.7
Keats Way/
Worchester D
orehester br Roundabout (2-lane) A 6.0 A 6.7
McCulloch Rd at Two-Way Stop Control A 2.0 A 3.0
Amour de Flame
Way/ Worchester
Dr Roundabout (2-lane) A 5.5 A 6.5
McCulloch Rd at N Signalized B 18.3 B 12.7
Tanner Rd/ Old
Lock dRd
ockwoo Roundabout (2-lane) B 11.2 B 13.9




Table 4: Stage 2 Operational Analysis — Design Year 2048

Intersection

Control Strategy

Weekday AM Peak

Weekday PM Peak

LOS Delay LOS Delay

(sec.) (sec.)

McCulloch Rd at Signalized D 37.8 D 51.2
Lockwood

Blvd/Orion Blvd Roundabout (2-lane) F 225.4 F 1093.3
McCulloch Rd at Signalized D 35.7 C 26.5

Keats Way/

Worchester Dr Roundabout (2-lane) B 11.5 B 13.0
McCulloch Rd at Two-Way Stop Control A 7.4 E 57.8
Amour de Flame

Way/ Worchester
Dr Roundabout (2-lane) A 9.2 B 12.2
McCulloch Rd at N Signalized C 23.1 D 36.6
Tanner Rd/ Old
Lockwocd g Roundabout (2-lane) F 134.5 F 176.6

Benefit/Cost Analysis

The total costs of each alternative were analyzed using the ICE tool provided by FDOT. For the

Orion Blvd intersection, the net present value of the traffic signal over the roundabout is

$292,650,849. For the Keats Way intersection, the net present value of the roundabout over the
traffic signal is $11,005,539. For the Amour de Flame Way intersection, the net present value of
the roundabout over the two-way stop control is $8,995,370. For the Tanner Rd intersection, the

net present value of the traffic signal over the roundabout is $26,223,431.

Stage 2 Conclusions

At the Orion Blvd and Tanner Rd intersections, the signalized control provides much better LOS
than the roundabout particularly in the design year of 2048 where the roundabout fails during
peak hours. This leads to the traffic signal having a large net present value over the roundabout
for these two intersections. At the Keats Way intersection, the roundabout offers a slight
improvement in the LOS at peaks hours, which leads to the net present value over the traffic
signal. At the Amour de Flame intersection, the roundabout provides an improvement in the




LOS in the 2048 PM peak hour, which leads to a net present value over the two-way stop
control.

Recommended Intersection Alternatives

At the Orion Blvd intersection, we recommend the signalized control based on better LOS, lower
cost, better V/C ratio, higher ped/bike accommodation scores, and less total crashes when
compared to a 2-lane roundabout.

At the Keats Way intersection, we recommend the signalized control based on better V/C ratios,
higher ped/bike accommodation scores, less total crashes, and less injuries/fatalities when
compared to a 2-lane roundabout. The 2-lane roundabout had slightly better LOS and net
present value, but the roundabout would have more impacts to right of way and utilities due to
the larger area needed to construct. A roundabout may not be feasible to construct due to lack
of space with the nearby developments.

At the Amour de Flame intersection, we recommend the two-way stop control based on
acceptable LOS through the design year, lower total crashes compared to a 2-lane roundabout,
and the space constraints for building a roundabout. The 2-lane roundabout had slightly better
LOS and net present value, but the roundabout would have more impacts to right of way and
utilities due to the larger area needed to construct. A roundabout may not be feasible to
construct due to lack of space with the nearby developments.

At the Tanner Rd intersection, we recommend the signalized control based on better LOS, lower
cost, better V/C ratio, higher ped/bike accommodation scores, less total crashes, and less
fatalities/injuries when compared to a 2-lane roundabout.




Appendix A: CAP-X Results



Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name McCulloch Rd @ Lockwood Blvd / Orion Blvd
Project Number| 0
Location Orlando, FL
Date 2048 Peak Hour (AM)
Number of Intersection Legs 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 503 467 426 2.00% 0.00%
Westbound 0 628 1097 76 2.00% 0.00%
Southbound 0 65 547 240 2.00% 0.00%
Northbound 0 65 81 90 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

Traffic Signal 0.72
2X2 1.62 2 4.46 4.50




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name McCulloch Rd @ Lockwood Blvd / Orion Blvd
Project Number| 0
Location Orlando, FL
Date 2048 Peak Hour (PM)
Number of Intersection Legs 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 1086 1306 328 2.00% 0.00%
Westbound 0 408 1028 52 2.00% 0.00%
Southbound 0 29 218 101 2.00% 0.00%
Northbound 0 462 684 500 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

Traffic Signal 1.04
2X2 5.67 2 4.38 4.50




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name McCulloch Road @ Keats Way / Worchester Dr
Project Number| 0
Location Orlando, FL
Date 2048 Peak Hour (AM)
Number of Intersection Legs 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 47 451 49 2.00% 0.00%
Westbound 0 7 1566 4 2.00% 0.00%
Southbound 0 7 2 110 2.00% 0.00%
Northbound 0 114 0 16 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

Traffic Signal 0.64
1NS X 2EW 0.69 2 5.04 4.75




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2

Project Name|

McCulloch Road @ Keats Way / Worchester Dr

Project Number 0
Location Orlando, FL
Date 2048 Peak Hour (PM)
Number of Intersection Legs 4
Major Street Direction East-West

Traffic Volume Demand

Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 94 1694 123 2.00% 0.00%
Westbound 0 13 1194 27 2.00% 0.00%
Southbound 0 13 0 94 2.00% 0.00%
Northbound 0 85 0 11 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

Traffic Signal 0.63
1NS X 2EW 0.74 2 5.04 4.75




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2

Project Name|

McCulloch Rd @ Amour de Flame Way / Worchester Dr

Project Number 0
Location Orlando, FL
Date 2048 Peak Hour (AM)

Number of Intersection Legs 4

East-West

Traffic Volume Demand

Major Street Direction

Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 31 437 29 2.00% 0.00%
Westbound 0 22 1393 9 2.00% 0.00%
Southbound 0 25 0 114 2.00% 0.00%
Northbound 0 67 0 47 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

1NS X 2EW 0.59
Two-Way Stop Control E-W 2.65 2 2.91 4.17




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name McCulloch Rd @ Amour de Flame Way / Worchester Dr
Project Number| 0
Location Orlando, FL
Date 2048 Peak Hour (PM)
Number of Intersection Legs 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 150 1517 58 2.00% 0.00%
Westbound 0 52 1061 34 2.00% 0.00%
Southbound 0 34 0 119 2.00% 0.00%
Northbound 0 45 0 47 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

1NS X 2EW 0.71
Two-Way Stop Control E-W




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name McCulloch Rd @ N Tanner Rd / Old Lockwood Rd
Project Number| 0
Location Orlando, FL
Date 2048 Peak Hour (AM)
Number of Intersection Legs 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 110 49 388 2.00% 0.00%
Westbound 0 81 72 34 2.00% 0.00%
Southbound 0 20 182 85 2.00% 0.00%
Northbound 0 1203 334 52 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

Traffic Signal 1.06
1NS X 2EW 1.33 2 4.94 4.50




Capacity Analysis for Planning of Junctions

Summary Report - Page 1 of 2
Project Name McCulloch Rd @ N Tanner Rd / Old Lockwood Rd
Project Number| 0
Location Orlando, FL
Date 2048 Peak Hour (PM)
Number of Intersection Legs 4
Major Street Direction East-West
Volume (Veh/hr) Percent (%)
U-Turn Left Thru Right
q ﬁ I r Heavy Vehicles | Volume Growth
Eastbound 0 155 117 1310 2.00% 0.00%
Westbound 0 43 87 11 2.00% 0.00%
Southbound 0 25 469 130 2.00% 0.00%
Northbound 0 913 411 52 2.00% 0.00%
e 0.80 0.95 0.85
Suggested 0.80 095 | __— | o8 | -
Truck to PCE Factor Suggested =2.00 | 2.00
FDOT Context Zone C2-Rural
E-W / Crossing East-West Legs Low Low Low
N-S / Crossing North-South Legs Low Low Low
2-phase signal Suggested = 1800 1800
Critic?hl_rzzso\ll(;)lume 3-phase signal Suggested = 1750 1750
4-phase signal Suggested = 1700 1700




Capacity Analysis for Planning of Junctions

Summary Report - Page 2 of 2

Pedestrian Bicycle
TYPE OF INTERSECTION Ov;rat!l e R WI:'E Accommodation Accommodation
atlo BN, Score Score

Traffic Signal 1.34
1NS X 2EW 1.50 2 4.87 4.50




Appendix B: SPICE Results



Safety Performance for Intersection Control Evaluation Tool

Summary of crash prediction results for each alternative

Project Name: McCulloch Rd @ Lockwood Blvd / Orion Blvd Intersection Type At-Grade Intersection
[Opening Year 2028
Agency: Design Year 2048
Project Reference: Facility Type On Urban and Suburban Arterial
City: Orlando Number of Legs 4-leg
State: FL 1-Way/2-Way 2-way Intersecting 2-way
Date: # of Major Street Lanes (both directions) 5 or fewer
[Analyst: Major Street Approach Speed Less than 50 mph
SSI Score
/AADT Within SPF Prediction Range? . N
» » Opening | Design
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Rank Source of o P Rank
(Open Year) (Design Year)
s o Total 15.17 29.75 468.02 "
Traffic Signal Fatal & Injury P Py 119.88 2 Yes Yes Calibrated SPF w/ EB 69 42 2
Total 18.82 34.74 560.08 1 77 62 1
2-lane Roundabout Yes Uncalibrated SPF
Fatal & Injury 3.57 7.00 110.18 —_— —_—




Florida Department of Transportation
Safety Performance for Intersection Control Evaluation Tool

Summary of crash prediction results for each alternative

Project Name: McCulluch Rd @ Keats Way / Worchester Dr Intersection Type At-Grade Intersection
[Opening Year 2028
Agency: Design Year 2048
Project Reference: Facility Type On Urban and Suburban Arterial
City: Orlando Number of Legs 4-leg
State: FL 1-Way/2-Way 2-way Intersecting 2-way
Date: # of Major Street Lanes (both directions) 5 or fewer
[Analyst: Major Street Approach Speed Less than 50 mph
SSI Score
/AADT Within SPF Prediction Range? . N
» » Opening | Design
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Rank Source of o P Rank
(Open Year) (Design Year)
s o Total 2.35 3.95 66.12 "
Traffic Signal Fatal & Injury Tes ppse 2017 1 Yes Yes Calibrated SPF w/ EB 96 92 2
Total 1039 17.74 294.45 2 6 93 1
2-lane Roundabout Yes Uncalibrated SPF
R 1.85 334 54.25 22 22




Florida Department of Transportation
Safety Performance for Intersection Control Evaluation Tool

Summary of crash prediction results for each alternative

Project Name: McCulloch Rd @ Amour de Flame Way / Worchester Dr Intersection Type At-Grade Intersection
[Opening Year 2028
Agency: Design Year 2048
Project Reference: Facility Type On Urban and Suburban Arterial
City: Orlando Number of Legs 4-leg
State: FL 1-Way/2-Way 2-way Intersecting 2-way
Date: # of Major Street Lanes (both directions) 5 or fewer
[Analyst: Major Street Approach Speed Less than 50 mph
SSI Score
/AADT Within SPF Prediction Range? . N
» » Opening | Design
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Rank Source of o oy Rank
(Open Year) (Design Year)
Total 7.12 10.76 188.37
Minor Road St Ye Ye Calibrated SPF w/ EB
inor Road top Fatal & Injury 2.96 470 80.67 2 es es alibrated SPF w/ 98 | 95 2
Total 9.56 16.25 270.17 1 99 99 1
2-lane Roundabout Yes No Uncalibrated SPF
Fatal & Injury 1.69 3.03 49.34 - -




Summary of crash prediction results for each alternative

Florida Department of Transportation

Safety Performance for Intersection Control Evaluation Tool

Project Name: McCulloch Rd @ Tanner Rd / Old Lockwood Blvd Intersection Type At-Grade Intersection
[Opening Year 2028
Agency: Design Year 2048
Project Reference: Facility Type On Urban and Suburban Arterial
City: Orlando Number of Legs 4-leg
State: FL 1-Way/2-Way 2-way Intersecting 2-way
Date: # of Major Street Lanes (both directions) 5 or fewer
[Analyst: Major Street Approach Speed Less than 50 mph
SSI Score
AAADT Within SPF Prediction Range? q q
" » Opening | Design
Control Strategy Crash Type Opening Year Design Year Total Project Life Cycle | Crash Rank Source of Year Vear Rank
(Open Year) (Design Year)
s o Total 3.83 7.39 116.91 "
Traffic Signal Fatal & Injury 130 ppee 3961 1 Yes Yes Calibrated SPF w/ EB 97 91 2
Total 9.49 17.49 282.17 2 99 97 1
2-lane Roundabout Yes No Uncalibrated SPF
Fatal & Injury 1.68 3.29 51.78 - -




Appendix C: Operational Analysis



Lanes, Volumes, Timings 2028 AM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd 0s0ER2022

S TR 20 U . S T 4
Lane Configuratians W A pEF %R 4 F OB 4 pF % 44  F
Traffic Wolume {wph) 296 75 251 k1] M7 45 38 48 53 k] 23 141
Future Volume (vph) 206 75 251 370 647 45 38 48 53 4 323 141
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Lane Width ft) 13 13 13 14 14 4 12 12 12 12 12 12
Storage Length (ft) 50 4T3 30 30 35 T 75 225
Storage Lanes 2 2 2 1 2 2 1 1
Taper Length {ft) 25 25 25 25
Lane Ltil. Factor D97 085 O0B8 097 085 100 087 0B85 088 100 085 1.00
Frt 0.850 0.850 0.850 0.850
Fit Profected 0.950 0.850 0.850 0.950
Satd. Flow (prat) 3618 3693 2T 3698 313 1672 2537 6T 2842 1805 3EI0 1538
Fit Permitied 0.950 0575 0.357 0722
Satd. Flow (parm) 3618 393 I /13 1672 954 367 2842 1372 3D 1538
Right Tum on Red a5 Yes Yes Yes
Sald. Flow (RTOR) 264 186 a5 148
Link Speed (mph) 45 45 £ 5
Link Distance (ft) 2125 2685 ars 042
Travel Time (s} 413 40.7 222 184
Peak Hour Factor 095 085 0985 09 085 09 085 0B85 09 0B85 095 085
Heavy Vehicles (%) 0% 1% 6% 1% 1% I 3B/% 4% % 0% 0% 5%
Adj. Flow (vph) nz2 280 264 380 61 47 40 51 56 40 0 148
Shared Lane Traffic {%%)
Lane Group Flow (vph) nz 280 264 380 681 47 40 5 56 40 M0 148
Enter Blocked Intersection No No No Mo Na Mo No Mo Mo No No No
Lane Alignment Left Left Right  Left Left Right  Left Left  Right Left  Lef  Right
Meadian Width{f) 28 28 24 4
Link Offseb{ft) ] 1] 1] ]
Crosswalk Widthft) 16 16 16 16
Twao way Lefi Tum Lane
Headway Factor Do6 096 006 092 002 092 1.00 100 100 100 100 100
Turning Speed (mph) 15 ] 15 ] 15 ] 15 ]
MNumber of Deteciors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Templale Lefi Thru Right Left Thru FRight Lef Thu  Right Left Thru  Right
Leading Diebector (ft) 0 100 20 20 100 20 20 100 20 20 100 2
Traiing Detector (ft) ] ] [i] 0 1] ] [} 1] ] [i] ] 0
Detector 1 Positionf) 0 ] 1 0 0 0 ] 1] ] 1 0 ]
Detector 1 Size(f) n ] 20 1] ] 20 20 ] 20 20 B 20
Detector 1 Type ChEx Cl+Ex Cl+Ex ChEx CHEx OCHEx ChEx CHEx Cl+Ex Cl+Ex CHEx ChEx
Detector 1 Channel
Detector 1 Extend (5) 0.0 0.0 an oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 1 Cuwews (5) 0o oo 0.0 oo (1] 0.0 oo 00 oo 00 0.0 00
Detector 1 Delay (=) 0.0 oo 0.0 oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 2 Position(fi) o4 o4 o4 ]
Detector 2 Sizef) ] f i i
Detector 2 Type CHEx ChEx ChEx CHEx
Detecior 2 Channel
Detector 2 Extend (s) 0o 0.0 00 0.0
Turn Type Prot MNA  pt+tov  pm+pt NA  Perm pm+pt NA pm+ov  Perm NA&  pm+ov
2028 AM Build McCulloch Rd RCA 10:02 am DS052022 2028 AM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2028 AM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd 0s0ER2022

ey v NS 2 M)A

Protected Phasas 5 2 23 1 L] 3 a 1 4 5
Permitted Phases &} G B ] 4 4
Detector Phase 5 2 23 1 L] G 3 a 1 4 4 5
Swilch Phase

Miniimum Initial {s) 6.0 15.0 60 150 150 6.0 8.0 60 BO an 6.0
Minimum Split (s) 136 506 136 504 50.6 125 455 136 445 445 13.6
Tatal Sgilit (s) 320 840 210 530 530 130 ¥W5 210 425 425 120
Total Split (%) 28% 456% HE% 7T W™ B3% H1% 140% 302% WM 228%
Maximum Green (s) 244 564 134 454 454 65 330 134 360 WO 244
Yellow Time () 48 40 49 449 48 40 410 40 40 40 48
All-Red Time (5) 7 7 27 7 7 25 25 27 25 25 7
Lost Time Adjust (s) 0.0 oo 0.o 0.0 0.0 oo 0.0 oo 0.0 0.0 oo
Tatal Lost Time (5) 76 T8 76 T8 T8 6.5 65 T8 65 8.5 T8
Lead/Lag Lead Lag Lead Lag lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yas Yes Yas Yes Yas Yes Yas
‘ehicle Extension () EN D an 30 EN an in an 30 a0 D
Recall Moda MNone Max Mone Max Max  Mone Max Mone Mone MNone None
Walk Time (s D 7D 70 7.0 0 7.0

[Flash Diont Walk: (s) B0 360 360 320 no  No
Pedesinan Calls (#hr) ] 1] a 0 a 1}

Act Effict Green (5) 163 564 693 632 517 5.7 1T I T | 21 281 400
Actuated g/C Rafio 013 044 0= 0480 040 0.40 030 030 044 0:20 020 0.3
w'c Ratio 068 018 o1 032 045 006 011 s 04 014 0468 02
Caonirol Delay 614 226 149 137 204 0.2 131 325 0B 444 478 48
Cuewe Delay 0.0 oo 0.0 oo (111 0.0 oo 0.0 oo [111] 0o oo
Tatal Delay 614 226 149 137 204 0.2 131 325 0B 444 478 48
LOS E c A B c A c c A o D A
Approach Dalay 3 229 2086 54
Approach LOS c c c D

i T ————
Area Typa: Orhear

Cyde Length: 140.5

Actuated Cycle Length: 128.7

Matural Cycle: 125

Coninol Type: Acualed-Uncoordinated

Maximum vic Rafio: 0.68

Intarsection Signal Delay: 27.6 Intersection LOS: C

Inbarsection Capacity Liilization 60.7% ICU Level of Sarvica B

Analysis Period (min) 15

Splits and Phases:  1: M. Orion Bwlockwood Bv & McCulach Rd

2028 AM Busld McCulloch Rd RCA 10202 am 05052022 2028 AM Bauild Synchro 11 Raport
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Queues

1: N. Orion Bv/Lockwood By & McCulloch Rd

2028 AM Build
0nia2022

Lane Group Flow (vph)
Ratio

Turn Bay Length if)
Basa Capacity (vph)
Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reducin
Reduced wc Ratio

e T T
N2 280 264 g 6881 47 40
[T ] 018 oie 032 045 006 011
614 226 149 137 206 0.2 131
i} oo 1] oo oo 0o oo
614 226 149 137 206 0.2 31
129 TG a T3 215 a 12
176 108 2 a8 284 a a7
2045 il
500 475 260 300 235
GG 1618 1676 1283 1530 788 ]
1} ] a 1} a a o
1} L] a 0 L] a 1]
1} ] a 1} ] a o
045 0.18 o1e 030 045 006 011

. e A

5
0os
325

00
325

15

1
Boa

1205
1]

1]
1]
L]

56
0.04
0.8

004

40 340 143
014 046 022
444 478 46

(1] oo 0.0
444 478 46

28 132 ]
63 184 42
Bi2

75 225
383 10 T4
a 1] ]

] 0 ]

] 1] ]

2028 AM Busld McCulloch Rd RCA 10202 am 05052022 2028 AM Bauild
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HCM 6th Signalized Intersection Summary 2028 AM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd 0s0ER2022

O T T i . N R S I S 4
Lane Configurstons "™ M ff Y M ™ M % A
Traffic Volume (veh'h) 296 rs 251 p 1 1] 647 45 38 48 53 b ] 323 141
Fubure Volume (veh'h) 206 25 251 ar 847 45 3B 48 53 3 323 141
Initial G (), weh 1] (1] 1] 1] i o 1] 0 (1] 1] 1] 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo
Adj Sat Flow, veh/hiin 1976 1861 1884 1861 1961 1830 1337 1663 1000 1900 1800 18X
Adj Flow Rate, veh'h 32 280 264 380 6a1 47 40 51 56 40 30 148
Peak Hour Factor 045 0.85 085 0485 085 085 085 DBs 0.95 085 0485 0.85
Percant Heavy Weh, % 0 1 i} 1 1 3 3B 14 i} a 0 5
Cap, vehifh 3|0 141 W8 1141 1638 T8 333 BEO 100D 20 660 248
Amive On Green 011 047 047 0.08 044 044 0.04 02T 027 0.1a 018 0.18
Sat Flow. veh'h JEF1 ITES 2|lA G2 37X5 1635 M4T0 36 2834 1307 B0 14T
Gp Violumeiv), vehh N2 280 264 380 681 47 40 5 26 40 0 148
Gp Sat Flow(s),vehihin 1825 1863 405 1811 1863 1635 1235 1608 1417 1307 1805 1847
Q Serve{g_5). 5 101 54 6.2 70 151 2.0 1.5 14 16 31 10.3 B
Cyde 0 Clear(g .= 101 54 82 70 151 20 15 14 16 3 10.3 o1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Caplc), vehih 3|0 1741 W18 1141 1638 T8 a3 BEO 100D 20 660 243
WIC RatiofX} 080 0aT 0139 M 042 i 012 006 0.06 013 051 0.3
Avail Capic_a), vehh T 141 W16 1257 1638 T8 ama BEO 100D 450 1077 827
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unifoern Delay (d), siveh 526 18.6 164 187 232 185 6.4 324 258 4135 245 337
Incr Delay (d2). shveh EX:] 0z 03 02 na 02 02 01 01 02 06 04
Initial O Delay(d3),siveh 0.0 0o 0.0 oo 0 0o 00 (] 00 oo 0.0
06 06 10 408 35

0.0
05

167 158 239 197 36 A5 /0 #8451 M
D

LriGrp Delayid). shveh 564 BB
LnGrp LOS E B 8 B C g C C 1] ] C
Apgroach Vo, vehh [ 17 147 528
Aporoach Delay, siveh n7 209 2.1 418
Aporoach LOS c c c D
Tmer-AssignedPhs 1 2 3 4 5 6 8 0000000000000
Phs Duration (G+Y<Rc), s 172 640 108 286 205 607 95

Change Pericd (Y+Rc), 5 ‘76 ‘76 65 65 °TA ‘T 6.5

Max Green Setfing (Gmax).s  *13 *56 65 360 M *45 330

Max O Clear Time jp c+/1}, 5 90 82 35 123 121 179 16

Green Ext Time {p_c), 5 06 28 00 2B 08 47 05

Intersection Summary 0000000000
HCM 6th Cirl Delay 2.1

HCM 6ih LOS c

Usar approved pedesirian interval io be less than phase max green.
* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.

2028 AM Busld McCulloch Rd RCA 10202 am 05052022 2028 AM Bauild Synchro 11 Raport
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Lanes, Volumes, Timings 2028 AM Build

2: Worchester DriKeats Wy & McCulloch Rd 0052022
A ey AN A2 4

leneGrmup  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SET SER

Lane Configurations " M N M L L

Traffic Volume (vph) m 266 ] 4 azr3 3 &7 1} o 4 1 65

Future Volume {vph] ) 266 Fa! 4 923 3 67 0 ] 4 1 65

Ideal Flow (vphpd) 1900 1800 1900 100 1900 1900 1900 1900 1800 1900 1000 1900

Starage Length (ft) 120 20 175 i 0 i i 0

Siorage Lanes 1 1 1 a 1 a 1 L]

Taper Length {fi) 25 25 25 5

Lane Liil. Factor 1.00 085 1.00 1.00 0 095 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0850 0.852

Flit Profecied 0.850 0.850 0850 0950

Satd. Flow (prat) 1770 2850 1615 1805 3610 o0 17m 1615 0 1805 1610 a

it Permitied 0141 0.585 D615 0752

Satd. Flow (parm) 23 2860 1615 1112 3610 0 1146 1615 0 142 1618 a

Right Twm on Red Yes Yes Yes Yes

Satd Flow (RTOR) 150 613 66

Link Speed {mph) 45 45 il .l

Link Déstance (ft) 2685 1825 44 245

Travel Time (5) 407 1T 1248 8.7

Peak Hour Factor D93 098 0% Q098 099 Q098 0SB D008 09 008 D98 098

Haavy Vehicles (%) 2% 2% 0% % 0% 0% Fa ] 0% % 0% 0% %

Ady Flow {vph) 'l 7 30 4 947 3 Be ] g 4 1 6

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 m 0 ER T 0 68 g 0 4 a7 0

Enter Blocked Intersection No No L] No Ho Mo No Hao No L] No No

Lane Mignment Left  Left FRigt Left Left FRight Left Left FRight Left Left Right

Madian Width{f) 28 28 12 12

Link Offsed{ft) ] 1] L1} 1}

Crosswalk Widthift) 16 18 18 16

Twa way Lefi Tum Lane

Headway Facior 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 q 15 ] 15 g 15 g

Humber of Deteciors. 1 2 1 1 2 1 2 1 2

Detector Template Left Thru Right Left  Thru Left  Thru Left  Thmu

Leading Diebactor (ft) 20 100 0 20 100 20 100 0 100

Traiing Detector (ft) 0 0 i 0 i 0 i i 0

Delector 1 Positiondfi) o L] a 0 a 1] i} a o

Detector 1 Size(f) 20 ] Ful 20 i 20 Li} 2 5}

Delector 1 Type CHEx Cl#+Ex Cl#Ex ChEx ChEx Cl+Ex CHEx Cl#Ex ChHEx

Detector 1 Channal

Datecior 1 Extend (s) oo oo il ] oo 0o oo an (1] 0o

Detector 1 Cuswe (5) 0.0 oo 0.0 oo 0.0 oo 0o 0.0 0.0

Detector 1 Delay (s) i} oo 00 oo 0o oo an (1] 0.0

Detector 2 Position{f) 04 o 04 ]

Datecior 2 Size(ff) L] [i] [} &}

Detector 2 Type ChHEx CHEx Cl+Ex CHEx

Detector 2 Channal

Deatector 2 Extend (5) oo 0.0 0o 0.0

Turn Type pmspt  NA Perm  pmpt WA pmpt hA potpt  NA

Protected Phasas 1 ] 5 2 T 4 3 8

2028 AM Build McCulloch Rd RCA 10:02 am 05052022 2028 AM Build Synchero 11 Report
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Lanes, Volumes, Timings 2028 AM Build
2: Worchester DriKeats Wy & McCulloch Rd 0s0ER2022

ey v NS 2 M)A

Permitted Phases B ] 2 4 i
Detector Phase 1 ] f 5 2 T 4 3 ]
Swiich Phase

Minimum Initial {5) 6.0 15.0 15.0 6.0 15.0 6.0 8.0 6.0 a.0
Minimum Sglit (s) 128 358 38 128 208 114 264 114 134
Tutal Split {s) 128 494 404 128 404 120 24 114 258
Tuatal Split (%) 128% 404% 404% 12B% 404% 120% 2.4% 114% 258%
Maximum Green (5) 60 426 424 60 428 66 210 6.0 a4
Yellow Time (5) 48 48 48 48 48 34 34 a4 34
Al-Red Time (5) 0 20 20 20 20 20 210 20 20
Lozt Time Adust (s) 0.0 oo 0.0 oo 0.0 (1] 00 00 0.0
Tuotal Lost Time (5) 6.8 6.8 6.8 6B 6.8 h4 54 54 54
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optmize? Yes Yes Yes Yes Yas ‘fas Yes fas Yes
\Vehicle Extension (s) o 30 an an 30 a0 in a0 an
Reacall Moda None Min Min  Mone Min MNone  Mone Naona Max
Walk Time (s) 70 70 70 70

Flash Diont Walk (5) 220 220 16.0 140

Pedestrian Calls (#hr) ] 1] 1] a

Act Effct Green (s) w2 222 M2 M0 M 2808 8 262 2.7
Actuated g/C Rafio 040 038 039 039 036 040 039 035 029
wic Ratio pi2 023 oM 0 072 013 0oM 0.0 013
Canirol Delay 128 16.2 01 112 249 18.8 (] 1085 8.1
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0
Tuotal Delay 128 16.2 01 112 249 18.8 oo 1085 8.1
LOS B B A B C B A B A
Approach Delay 144 248 16.6 ar
Approach LOS B C B A
L —————————————————————
Araa Typa: Crthear

Cyde Length: 100

Actuated Cycle Langth: 74.9

Matural Cycle: 00

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.72

Intarsection Signal Delay: 21.2 Infarsection LOS: C

Intersection Capacity Utilization 456.2% ICU Level of Servce &

Analysis Pariod (min) 15

Splits and Phases:  2: Worchester Dreats Wy & McCulloch Rd

-}m Yoz \"ra

_ g 3 Tm
(o5 | e 4y b

2028 AM Busld McCulloch Rd RCA 10202 am 05052022 2028 AM Bauild Synchro 11 Raport
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Queues

2: Worchester DriKeats Wy & McCulloch Rd

2028 AM Build
0nia2022

Lane Group Flow (vph)
Ratio

Turn Bay Length if)
Basa Capacity (vph)
Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reducin
Reduced wc Ratio

M gy B
29 Fih | a0

o2 023 004

128 16.2 0.1

00 0o 00
120 162 01

] 42 1]

Fa 85 1
2605

120 200

234 1810 1050

1] ] a

0 0 1]

1] ] a

02 013 003

© TN
4 945 L]
oM om0
112 249 188
oo 0o 0.0
112 249 148
1 181 18
] 308 50
1745
175
480 2184 516
0 0 0
0 0 ]
0 ] 0
M 043 013

ngnﬁ

oM

013

2028 AM Busld McCulloch Rd RCA 10202 am 05052022 2028 AM Bauild
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HCM 6th Signalized Intersection Summary 2028 AM Build
2: Worchester DriKeats Wy & McCulloch Rd 0s0ER2022

ey v NS 2 M)A

Lane Configurafions LI r LIS ¥ 5

Traffic Volume (veh/h) B W M 4 a6 0 g 4 1 8
Fubure Wiolume [veh/h) I D PR i 67 0 g 4 1 65
Initial @ {Qi), veh 0 ] (] 0 ] 0 0 (] ] (] 0 0
Ped-Bike Adj/A_pbT} 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No ™ Mo No

Adj Sat Flow, vehihiin 1B70 1574 1900 1800 1900 1800 1870 1800 1800 1900 1800 1900
Adj Flow Flaie, vehh F T 4 042 3 68 0 5 4 1 66
Peak Hour Factor D98 098 08 0% 008 098 095 088 09 088 096 088
Percent Heavy Veh, % 2 0 0 0 0 2 0 0 0 ]
Cap, vehh 215 W70 576 4% 122 4 506 0 508 4m B 47
Amive On Green M4 036 038 001 033 033 006 000 032 001 02 02
Sat Flow, veih 1781 2001 1610 1810 3601 12 1781 0 1610 1810 24 15
Grp Volume(y), vehh ] 4 41 484 68 0 ] 4 067
G Sat Flowis),vehhiin 1781 1405 1610 1B10 1805 1BO8 171 D 1610 1810 0 1614
Q Serve{g_s), 5 08 &0 08 01 179 78 21 00 03 041 00 25
Cydie O Clearig c). s 08 S0 08 01 179 78 21 00 03 01 00D 25
Prap In Lane 100 100 100 001 100 100 1.00 099
Lane Grp Capic), vehh 205 1070 576 4% 503 B2 508 0 58 47 D 4M
VIC RatiofX) D3 025 005 001 078 078 043 000 002 001 Q0D 0.6
Avail Cap{c_a), vehih 288 1630 BE? 554 980 IMD 551 0 508 607 D 4M
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(T} 100 100 100 100 100 100 100 000 100 100 000 100
Unifoen Delay (d), sveh 181 176 163 173 235 5 182 00 183 28 00 221
Incr Delay {d2), siveh 03 01 00 o0 22 21 041 00 oOf 00 00 08
Initial  Delay{d3) siveh 0 00 00 0p 00 00 00 O0 o0 00 00 00

Yile BackOR0(50%),vehin 0.3 16 03 oo 1 75 [1F:] 0o 0.1 o oo 10
Unsig. Movement Delay, shveh

LnGrp Delayd) siveh 184 177 164 173 258 257 183 00 183 208 00 228
LnGrp LOS 8 B 8 B C C B A B c A [
Approach Vol, vehh 330 948 Fii Fal
Aporoach Delay, siveh 1.7 257 183 27
Aporoach LOS B c B

c
Phs Duration (G+Y+Rc), 5 g6 323 58 298 73 ME 100 258
Change Pericd (Y+Rc), 5 8 6B 54 54 68 68 54 54
Max Green Setfing (Gmax).s 60 426 60 210 60 426 66 204
MaxOClar Timejpc+)s 28 198 21 23 21 70 41 45

Green Ext Time (p_c), 5 00 56 00 00 00 18 00 03
Intersection Summary 0000000000
HCM Bth Cirl Delay 53
HCM 6th LOS C
2028 AM Build McCulloch Rd RCA 10-02 am 051052022 2028 AM Build Symchro 11 Report
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Lanes, Volumes, Timings 2028 AM Build

3. Worchester DrfAmour de Flame Wy & McCulloch Rd Orizar20ez
A a2y TNy A2

Lane Configurations N M % M F N A F 4 F

Traffic: Violume {vphi) B 5B 17 13 8H 5 40 ] 28 15 0 67

Future Volume {wph) 18 258 17 13 24| 5 40 L1} 28 15 a a7

Idieal Flaw (vphpl} 1900 1000 1900 1800 1900 1900 1900 1900 100D 1900 1800 1900

Storage Length (ft) 5 s 185 185 0 0 i 0

Siorage Lanes 1 1 1 1 1 1 0 1

Taper Length {ff) 25 5 25 25

Lane Liil. Factor 100 085 100 100 08 100 100 100 100 100 100 100

Frt 0850 0.850 iF:< 1] 0850

Fit Protected 0.850 0.850 0.850 0.850

Satd. Flow (prot) 1805 3530 1615 1641 3610 1615 1805 1900 1615 0 1805 1615

Fiit Permitied 0.850 0.850 0.850 0.850

Satd. Flow (parm) 1805 3530 1695 1641 3610 1615 1805 1900 1615 0 1805 1615

Link Speed {mph) 45 45 = F.

Link Distance (ft) 1825 1081 387 223

Travel Time (s} w7 16.4 108 6.1

Peak Hour Faclor 098 0.8 0.68 098 0.08 0.98 0.8 088 0.98 054 0.98 0.08

Heavy Vehicles (%) 0% % % 1% 0% 0% 0% 0% % 0% 0% %

Ay Flaw (vph) 18 63 17 13 838 5 41 0 20 15 0 A8

Shared Lane Traffic {%)

Lane Group Flow (wph) 18 263 7 13 838 5 41 0 20 1] 15 G

Enfer Blocked Infersection Mo No Na Mo Mo Mo No Na Mo Mo Mo No

Lane Alignment lei  Left FRight Left Left Fight Left Let Right Left Left Right

Median Width{f) 12 12 12 12

Link Offset{f) 0 i 0 0

Crosswalk Width(ft) 16 16 18 16

Twa way Lefi Tum Lane

Headway Facior i00 100 100 100 100 100 10D 100 100 100 100 100

Turning Speed (mph) 15 [ 15 g 15 g 15 g

Sign Confrol Frae Frea Siop Siop

Intersection Syowvery 00000000

Area Typa: Orthear

Caontral Type: Unsignalized

Intarsection Capacity Utlization 40.2% ICU Level of Sarvica A

Analysis Period [mim) 15

3: Worchester Do'Amour de Flame Wy & McCulloch Rd McCulloch Rd RCA
2028 AM Buld Page 1
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HCM 6th TWSC 2028 AM Build
3: Worchester DrfAmour de Flame Wy & McCulloch Rd O7rzar2022

Lane Configurations % 4+ F % #4 ¥ % ¢ I f
Traffic Vol vehih 18 28 1f 13 BA 5 40 0 28 15 0 &
Future ‘ol vehh 18 258 T 13 8 5 40 0 28 13 0 a7
Confiicting Peds, #hr L] 1] [} 1] /] 1] o 1] ] 1] ] ]
Sign Conirol Free Free Free Free Free Free Stop Siop Stop Siop Stop  Siop
RT Channelized - - Mone - - Mona - - Nome - - More
Storage Length 75 275 185 - 185 1] - 0 - - ]
‘eh in Median Slorage, # - [i] - - 0 - - 0 - - ] -
Grade, % 1] - - 0 - - ] - - 0 -
Peak Hour Faclor 98 4 9 08 98¢ 08 98 M@ 98 oA 9B o8
Haawy Vehicles, % ] 2 o0 10 0 1] 1] 1] 0 ] 0 ]
Mt Flow 18 283 17 13 B3 5 # 0 29 15 0 6B

]
z
2
g
S
g

132 1032 1180 419

Stage 1 - - - - - . M0 29 - 954 BB4 -
Stage 2 - - - - - - 445 8@ - 168 36 -
Critical Hiwy 41 - - 43 - - 75 65 B9 TS5 65 60
Critical Hdwy Stg 1 - = = - - BS 55 - 65 55 -
Critical Hawy Stg 2 - - - . . . B5 55 - B5 55 -
Fallow-ug Howy 22 - 23 - a5 4 33 35 4 3
PoiCap-1Manewver 802 - - 1223 - - 307 195 B899 190 192 50
Stage 1 - - - 61 670 I3 a4 -
Stage 2 - - - - . - = oI - B -
Platoon blocked, % -
MovCap-i Mameuver 802 - - 1222 - - 265 189 899 179 186 580
MovCap-2 Manewver - - - - - - 265 18 - 179 186 -
Stage 1 - - - - - . @B 6%/ - M2 I -
Stage 2 - - - - - - 496 38 - 779 @45 -
HCM Control Delay, s~ 06 01 16.1 147
HCM LOS C B
Capacity (vehih) 65 - @ 802 20~ - 123 - - 178 568
HCM Lane VIC Ratio 0154 - 0032 0023 - - 0011 - - D096 0118
HCM Control Delay {5 # 0 81 86 - - B - - 27 18
HCM Lane LOS c A A A - - A - - D B
HCM B5th %tie Qveh) 65 - 01 01 - - 0 - - 03 04
3: Warchester DrlAmour de Flame Wy & McCulloch Rd McCulloch Rd RCA
2028 AM Build Page 2
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Lanes, Volumes, Timings

4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd

2028 AM Build
0nia2022

S TR 20 U . S T 4
LeneGoup  EBL EBT EBR WBL WBT WBR NBL NBT NEBR SBL ST SER
Lane Configurations ¥ 4+ N b MO i 4+ T
Traffic Wolume {vph) 65 20 27 48 42 20 Tom 167 k)| 12 107 50
Future Volume {vph] 65 20 ] 48 42 il Tog 167 )| 12 107 50
Ideal Flow (vphpd) 1900 1800 1900 1BOD 1900 1800 1900 1900 1000 1800 1800 1900
Storage Length [ft) 1] GO0 250 ] 500 ] 650 ]
Storage Lanes 1 k] 1 ] 2 ] 1 1
Taper Length {ff) 25 25 25 25
Lane Liil. Factor 1.00 00 0B84 100 100 100 087 100 100 100 100 100
Frt 0.850 0952 0.4ara L850
it Protected 0.8950 0650 0850 0950
Satd. Flow (prat) 1805 1810 2814 1703 1804 0 &7 1807 0 1805 1B63 1538
it Permitied 0.850 0650 0578 0613
Satd. Flow (parm) 1805 1810 28%4 1703 1804 0 2113 1807 0 1165 1863 1538
Right Twm on Red Yes Yes Yes Yes
Satd Flow (RTOR) 234 L 8 12
Link Speed {mph) 45 ¥ B E ]
Link Dstance [ft) 1081 ek 1225 1142
Travel Time () 16.4 5006 Fk] 2
Peak Hour Factor D88 088 06A 098 004 D98 088 088 098 004 088 054
Haavy Vehicles [%) 0% 5% 1 % 0% 0% 1% % % 0% 2% 5%
Adj. Flow {vph) i ] 30 234 40 43 o 23 2M a2 12 109 51
Shared Lane Traffic (%)
Lane Group Flow (vph) il 30 2 40 &3 0 T23 233 ] 12 108 a1
Enter Blocked Infersection No No Na No MNa Mo No Ma Mo Na No No
Lane Alignment Lefi Left  Right Left Left  Right Left Left  Right Left Left  Right
Meadian Width{ft) 24 24 24 24
Link Offsed{ft) ] 0 i 0
Cromswalk Widthi(ft) 16 18 18 16
Twa way Lefi Tum Lane
Haadway Facior 1.00 100 100 100 100 100 .00 1.00 100 100 100 100
Turning Speed (mph) 15 9 15 ] 15 ] 13 ]
Number of Deteciors 1 2 1 1 2 1 2 1 2 1
Detecior Template Left  Thru Right Left  Thru Left  Thu Left Thu Right
Leading Diebector (ft) 20 100 il 20 100 20 100 il 100 2
Traiing Detector (ft) 1 ] a 0 0 ] 1 a 1 ]
Datecior 1 Positiondfi) o /] [i] o 1] ] 1] [i] o 0
Detecior 1 Size(fi) 20 ] Pl 20 i 20 i 20 i 20
Detecior 1 Type ChEx Cl+Ex OCl#Ex CHEx CHEx Cl#Ex CHEx CiEx ChEx ChHEx
Detecior 1 Channel
Datecior 1 Extend (s) oo (1] 0o oo (1] oo [uly] oo 0o (1]
Detecior 1 Cwewe (5) 0o oo 0.0 oo 0.0 oo ] 0 0.0 o
Detector 1 Delay (s) 0o oo 0.0 oo (1] oo [uly] oo 0.0 (1]
Detecior 2 Positiond) o4 o ] B
Datecior 2 Size(ff) ] ] Li] i
Detecior 2 Type ChEx CHEx ChEx CHEX
Detecior 2 Channel
Datecior 2 Extend (5) oD 0. ] 0.0
Turn Type Split NA  pt+tov  Split NA pmpt N& prvipt NA  Pemn
Protected Phases ] B 81 4 4 1 i 3 2
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Lanes, Volumes, Timings 2028 AM Build
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 05062022

ey v NS 2 M)A

Permitted Phases ] 2 2
Detector Phase ] B 81 4 4 1 i 5 2 2
Swiich Phase

Minimum Initial {5) 6.0 6.0 6.0 6.0 6.0 8.0 6.0 a.0 B.D
Minimum Sglit (s) e e MB 248 44 M4 123 M4 M4
Tutal Split {s) e e MB 248 280 511 123 M4 M4
Tuatal Split (%) 26.5% 26.5% 0% 207T% M 2% 426% 103% XB™ 287T%
Maximum Green (5) 250 250 18.0 18.0 226 447 6.0 B0 280
Yellow Time (5) 48 48 48 48 44 44 40 44 44
Al-Red Time (5) 0 20 20 20 20 210 23 20 20
Lozt Time Adust (s) 0.0 oo oo 0.0 oo 00 00 0.0 00
Tuotal Lost Time (5) 6.8 6.8 6.8 6.8 6.4 .4 6.3 6.4 6.4
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optmize? Yes Yas fas Yes Yes
\Vehicle Extension (s) o 30 an 30 a0 30 a0 an 30
Reacall Moda MNone  None Mone  Mane Min  Max Naona Max Max
Walk Time (s) 70 70 7.0 70
Flash Diont Walk (5) 18.0 18.0 20 20
Pedestrian Calls (#hr) o ] o ]
Act Effct Green (s) 8.8 BB 314 a2 B2 516 4495 353 290 200
Actuated g/C Rafio o 010 03T 010 010 0.60 058 041 034 04
wic Ratio D36 016 020 030 034 047 022 0.02 017 008
Canirol Delay 445 403 31 444 365 108 118 13 251 02
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0 0.0
Tuotal Delay 445 403 31 444 365 108 118 13 251 02
LOS D D A D D B B B c A
Approach Delay 4.7 400 1.0 168
Approach LOS B 1] B B
L —————————————————————
Araa Typa: Crthear

Cyde Length: 120

Actuated Cycle Langth: 85.7

Matural Cycle: 120

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.47

Intarsection Signal Delay: 14.5 Infarsection LOS: B

Intersection Capacity Utilization 48.2% ICU Level of Servce &

Analysis Pariod (min) 15

Splits and Phases:  4: M. Tanner RdiOld Lockwoad Bw & McCulloch Rd

Vo
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Queues 2028 AM Build

4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 0052022
A ey w8 M A

Lane Group Flow {vph) 6 o M 40 B 723 233 12 108 51

wic Rafio 036 016 02 030 0.3 047 0.22 ooz 0T .04

Caninol Delay 445 403 S| 244 36.5 10.8 1.8 113 251 o2

Queus Delay 0.0 oo 0.0 0.0 [111] 0.0 0o 0.0 oo [111]

Tatal Delay 445 403 S| 244 36.5 10.8 1.8 113 251 o2

Quweus Length 50th (ft) 35 15 1] 26 25 1 55 3 43 1]

Cuaue Length B5th (it) a0 45 5 65 68 150 143 1" a8 a

Inbarnal Link Disk (ft) 1001 2147 1145 1062

Turn Bay Length (f) 600 250 500 650

Basa Capacity (vph) 539 S0 1383 366 401 1638 148 535 631 661

Starvation Cap Reducin 0 o a i] i} i} ] 0 i} a

Spillback Cap Reducin 1] (1] 1] ] (1] i} 1] 0 o 1]

Storage Cap Reducin 0 o a i] o i} ] 0 i} /]

Reduced wc Ratio iz 0.06 oir 013 016 044 02z 2 0T 0.oa

2028 AM Busld McCulloch Rd RCA 10202 am 05052022 2028 AM Bauild
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HCM 6th Signalized Intersection Summary 2028 AM Build
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 05062022

ey v NS 2 M)A

Lane Configurations % [ L k] s L] 4 i"
Traffic Volume (veh/h) 65 28 29 48 42 W TR 187 A 12 107 50
Future Volume {vah/h) B5 20 229 48 42 20 T8 17 M 2 W 50
Inifial @ (Qb), veh 0 ] (] 0 ] 0 0 (] 0 (] ] 0
Ped-Bike AdjiA_pbT) 1.00 100 100 00 100 10 1.0 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Wark Zone On Approach No Ma Nao No

Adj Sat Flow, vehihiin 1900 1826 8BS 1811 1900 1800 1885 18T 1767 1900 1BTD 14
Ay Flow Rate, vehh 66 30 24 40 43 m 73 20 ? 12 W8 5
Peak Hour Factor 098 08B 088 09 098 09 098 088 09 08 09 088
Percent Heavy Veh, % ] 5 1 ] 0 0 1 2 g ] 2 5
Cap, vehih 1B 186 T8 11 79 37 1521 B 138 540 684 566
Arrive On Green 00 010 090 006 006 OO6 016 051 05 002 037 047
Sat Flow, veh/h 1810 1826 2812 1725 1237 571 MBI 1575 251 1810 1BTD 1547
Grp Volumely), vehh 66 a0 234 40 0 63 7123 a 233 12 18 51
Gm Sat Flowls),veh®in 1810 1826 1406 175 0 1mar 1742 0 1825 1810 187D 1547
0 Serve{g_s), 5 a0 13 58 24 00 30D 102 00 62 04 34 18
Cyde 0 Clearg ). s 10 13 58 24 00 30 102 00 62 04 34 18
Prop In Lane 100 100 100 032 100 04 1.0 1.00
Lane Gep Caplc), vehh 184 186 T40 111 0 1B 152 0 938 540 B84 566
VI Ratio{X} 036 016 031 044 o000 054 048 000 025 002 016 00
Avail Cap{c_a), vehih SM S5 1M a7 0 a2 s 0 938 634 B34 566
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Unstream Filter(l} 100 100 100 100 OO0 100 100 000 100 100 100 100
Uniform Delay (d), sveh 364 357 255 82 00 W5 112 00 118 16T 186 161
Incr Delay (d2), sheh 12 04 02 27 00 38 02 00 06 OO0 05 03
Initial @ Delay{d3) s'veh @0 00 00 ©f 00 00 00 40 00 00 00 Od
%ile BackiOR0(50%) vetin 13 06 18 11 00 14 35 @00 25 01 15 07
Unsig. Movement Delay, sveh

LnGrp Delayd) siveh WE  3B/1 /S 419 00 434 114 00 124 BT 194 184
LnGrp LOS ] D C ] A D B A B B 8 B
Approach Vol, vehh 330 112 856 172
Aporoach Delay, siveh 201 427 17 187
Aporoach LOS c 1] B ]
Tmer-AssignedPhs 1 2 4 5 6 8 0000000000
Phs Duration (G+Y<Rc), s 207 382 124 78 511 157

Change Pericd (Y+Rc), 5 64 64 GE ‘63 64 6.8

Max Green Setfing (Gmax). 5 226 280 180 6 447 25.0

Max O Clear Time jgc+1).s 122 54 50 24 82 78

Green Ext Time {p_c), 5 21 o7 03 00 14 11

Intersection Sumwary 0000000000000
HCM 6th Cirl Delay 183

HCM 6ih LOS B

Usar approved pedesirian interval io be less than phase max green.
* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.
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Lanes, Volumes, Timings 2028 PM Build
1: M. Orion BwiLockwood By & McCulloch Rd O5a2022
S T 2 U Y S T
Lane Configuratians W A pEF %R 44 F OB 4 pF % 44  F
Traffic Wolume {wph) 40 7o 103 4 606G N 12 403 285 17 128 G0
Future Volume (vph) 40 o 183 241 606 Ell 72 403 205 17 128 &0
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Lane Width ft) 13 13 13 14 14 4 12 12 12 12 12 12
Storage Length (ft) 500 475 260 300 235 T 75 225
Storage Lanes 2 2 2 1 2 2 1 1
Taper Length {ft) 25 25 25 25
Lane Ltil. Factor D97 085 O0B8 097 085 100 087 0B85 088 100 085 1.00
Frt 0.850 0.850 0.850 0.850
Fit Profected 0.950 0.850 0.850 0.950
Satd. Flow (prat) 3618 3730 2TOT 3662 3A51 1723 3242 406 2842 1805 3EID 1615
Fit Permitied 0.950 0.354 D407 0.511
Satd. Flow (parm) 3618 330 2THT 1365 3451 1723 1380 406 2842 am1 B/ 1615
Right Tum on Red a5 Yes Yes Yes
Sald. Flow (RTOR) 197 180 20 B4
Link Speed {mph) 45 45 0 5
Link Distance (ft) 2125 2685 ars 042
Travel Time (5) 413 40.7 222 184
Peak Hour Factor 0% 088 054 09 098 09 088 008 098 05 09 098
Heavy Vehicles (%) 0% 0% % 2% 0% 0% B% % % 0% 0% 0%
Adj. Flow (vph) 653 TBE 1697 246 618 3z e 4N i 17 LED &1
Shared Lane Traffic {%%)
Lane Group Flow (vph) 653 TBE 1697 246 618 3z T 4N i 17 LE) &1
Enter Blocked Intersection No No No Mo Na Mo No Mo Mo No No No
Lane Alignment Left Left Right  Left Left Right  Left Left  Right Left  Lef  Right
Meadian Width{f) 28 28 24 4
Link Offseb{ft) ] 1] 1] ]
Crosswalk Widthft) 16 16 16 16
Twao way Lefi Tum Lane
Headway Factor Do6 096 006 092 002 092 1.00 100 100 100 100 100
Turning Speed (mph) 15 ] 15 ] 15 ] 15 ]
MNumber of Deteciors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Templale Lefi Thru Right Left Thru FRight Lef Thu  Right Left Thru  Right
Leading Diebector (ft) 0 100 20 20 100 20 20 100 20 20 100 2
Traiing Detector (ft) ] ] [i] 0 1] ] [} 1] ] [i] ] 0
Detector 1 Positionf) 0 ] 1 0 0 0 ] 1] ] 1 0 ]
Detector 1 Size(f) n ] 20 1] ] 20 20 ] 20 20 B 20
Detector 1 Type ChEx Cl+Ex Cl+Ex ChEx CHEx OCHEx ChEx CHEx Cl+Ex Cl+Ex CHEx ChEx
Detector 1 Channel
Detector 1 Extend (5) 0.0 0.0 an oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 1 Cuwews (5) 0.0 oo 0.0 oo 0.0 0.0 (1] 00 oo 00 0.0 00
Detector 1 Delay (=) 0.0 oo 0.0 oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 2 Position(fi) o4 o4 o4 ]
Detector 2 Sizef) ] f i i
Detector 2 Type CHEx ChEx ChEx CHEx
Detecior 2 Channel
Detector 2 Extend (5) (1] (1] 0o 0o
Turn Type Prot MNA  pt+tov  pm+pt NA  Perm pm+pt NA pm+ov  Perm NA&  pm+ov
2028 PM Build McCulloch Rd RCA 10004 am 05052022 2028 PM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2028 PM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd 0s0ER2022

ey v NS 2 M)A

Protected Phasas 5 2 23 1 ] 3 a 1 4 5
Permitted Phases ] ] B B 4 4
Datector Phase 5 2 23 1 ] B 3 a 1 4 4 5
Swilch Phase
Minimum Initial (s) 6.0 150 6O 150 150 6.0 8.0 B.O BO a0 6.0
Minimum Sgiit (s) 136 506 136 506 5.6 125 455 136 445 445 136
Tatal Split {s) 50 770 M0 4800 490 180 440 240 280 20 520
Tatal Sglit |%) 5.9% 53.1% 16.6% 338% 338% 124% 303% 166% 179% 178% 359%
Maximum Green (s) 444 604 164 414 414 115 375 164 185 185 444
Yellow Time (5] 49 49 49 44 449 40 41 49 40 40 49
Al-Red Time (s) 27 27 27 7 27 25 25 27 25 25 27
Lot Time Adjust (s) ] oo 0o 0.0 0.0 oo 0.4 oo 0 0o 0.
Toatal Lost Time (s) 76 16 T8 T8 T8 6.5 ] 16 6.5 6.5 16
Lead'Lag Lead Lag Lead Lag lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yas Yes Yas Yes Yas Yes Yas
‘Vehicle Extension (s) an a0 an 30 an in an an aa a0 0
Recall Moda MNone Max Mone Max Max Mone MNome Mone Mone None  Mone
Walk Time (5] 70 0 7.0 74 70 70
Flash Dont Walk (s) 360 360 360 320 g Ao
Pedesirian Calls (#hr) ] 0 0 0 I 0
Act Effict Green (s) 284 EB04 BTI 585 408 498 ZBOD FEO0 432 104 101 450
Actuated g/C Rafio D22 054 064 046 034 039 022 02 03 004 008 035
w'c Ratio [E:3] 03 010 032 041 4 05 055 037 0X@ 046 010
Control Delay 55.8 180 12 127 3046 0.1 485 4TH a1 B2T B18 25
Queus Delay 0o oo 0.0 0o 00 0.0 oo 0.0 oo oo 0o (1]
Tatal Delay 55.8 180 12 127 3046 0.1 485 4TH a1 B2T B18 25
LOS E B A B Cc A 1] u] A E E A
Approach Delay N0 248 3.2 446
Approach LOS [H Cc u] D
Intersection Sewngry 0000000000
Area Typa: Orhear
Cyda Length: 145
Actuated Cycle Length: 127.9
Matural Cycle: 135
Control Type: Actuated-Uncoordinated
Maximum wic Rafia: 0.81
Intersection Signal Delay: 31.6 Infersection LOS: C
Intarsection Capacity Utilization 78.3% ICU Lavel of Sarvica D
Analysis Period [min) 15
Splits and Phases:  1: M. Onion BwiLockwood By & McCulloch Rd

¥io1 b ol %. o3 'l' o=
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Queues

1: N. Orion Bv/Lockwood By & McCulloch Rd

2028 PM Build
0nia2022

Lane Group Flow (vph)
Ratio

Turn Bay Length if)
Basa Capacity (vph)
Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reducin
Reduced wc Ratio

M gy B
653 TBE 187
Bl 038 010
55.8 180 12
0.0 oo 0.0
55.8 180 12
267 180 1]
328 258 14

2645

500 475
1256 2025 1974
0 b a
1] (1] 1]

0 b a
D52 0.38 010

A
245 618 32 278
032 041 oM 058
127 308 01 485
oo 0o 0.0 oo
127 308 01 485
M 183 ] 102
52 278 0 147

2605

260 300 235
1000 1407 786 470
0 0 0 ]
0 0 ] 1]
0 ] 0 ]
025 041 04 058

. e A

41
035
476

00
476

160

218

Boa

=]
1]
1]
1]

o4

o
027
o1
0o
o1
26
60

£
1263

024

17 LE)] B1
022 046 010
B2T  B1B 25

(1] oo 0.0
B2T  B1B 25
13 ] ]

kY 2l 16
Bi2

75 225
148 550 314
a 1] ]

] 0 ]

] 1] ]
011 024 007
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HCM 6th Signalized Intersection Summary 2028 PM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd 0s0ER2022

O T T i . N R S I S 4
Lane Configurations o I - D - D . T
Traffic Wolume (weh'h) B0 o 1683 | 606 Ell 212 408 285 17 128 &
Fubure Volume {veh'h) G40 o 103 24 LilLi] Ell 72 403 295 17 128 B
Initial @ {Q), weh o ] 1] [ 1] ] [ 1] ] 1] o 0
Ped-Bike AdjjA_pbT) 1.00 100 100 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 10 100 100
Work Zone On Approach No No Mo No
Adj Sat Flow, veh/h/in 1976 1676 1809 1845 1976 1976 171 1811 1800 1900 1800 1900
Adj Flow Rate, veh'h 53 TBE 107 245 618 32 278 41 o1 17 LED B
Peak Hour Factor D9 O0BB 004 09 093 09 088 D008 098 053 09 098
Percent Heavy Veh, % 1] ] 5 2 0 0 B i 0 a 1] ]
Cap, vehi 76 2083 184 Bz 1538 686 484 Tig 60 e 332 237
Arrive On Green 021 056 058 006 0O 041 008 ox 0 00 006 006
Sal Flow, veivh 3651 3754 FRI? 3594 AT 1675 F201 3441 ZE34 750 3610 1610
Grp Volumeiy), vehh 633 TBE 197 246 618 32 T8 411 3N 17 1 61
Grp Sat Flow(s), vehihin 1825 1877 WMB 17T 1877 1675 1848 1T 1T 750 1805 1610
Q Serve{g_s). s 215 146 3.3 48 145 14 By 134 108 27 4.4 3.5
Cyde 0 Clear(p c). 5 215 M6 i3 40 145 14 o5 134 108 7 44 16
Prop In Lane 1.00 100 100 100 1.00 1.00 1.00 1.00
Lene Grp Cap(c), vehh 756 2093 184 Bz 1538 686 4p4 Tig TG0 a8 Iz a7
WIC RaticfX} 0B5 038 On 0.3 04 005 057 05 040 076 036 094
Avail Capic_a), veh'h 1302 2093 1841 1DE2 1538 686 484 17 1022 175 565 586
HCM Platoon Ratio 100 100 100 100 104 1.00 1.00 100 100 100 100 1.0
Upsiream Filter{l) ig0 100 100 100 100 100 100 100 10D 100 100 100
Unifoen Delay (d), siveh 476 154 82 188 260 221 467 442 I3 558 2 H6E 343
Incr Delay {d2), sfveh a 05 01 oz 0s 01 ir 07 03 o7 22 01
Initial & Delay(d3),siveh 0.0 0.0 0.0 oo 0.0 0.0 0.0 a0 0.0 00 0.0 0.0
Yile BackOR0(50%) vehin a8 6.0 1.0 20 4 0.6 40 58 38 05 21 14
Unsig. Movement Delay, sheh
LnGrp Delay{d).siveh 508 150 83 181 268 22 484 450 376 55 BAT M5
LnGrp LOS 8] B A B C C D u] 1] E E C
Approach Vo, vehh 1636 05 =] 208
Approach Delay, siveh 280 245 437 5.5
Approach LOS H c ] D
Tmer-AssigedPhs 1 2 3 4 5 06 0008 000
Phs Duration (G+Y+Rc), s 150 770 180 145 334 586 325
Change Period (Y+Rc), s "TE “TH 6.5 65 *T& °Th 6.5
Max Green Sefting (Gmax),s *16 "6 115 185 *44 41 ETA]
Max O Clear Tima (gc+l1),s 69 166 15 64 2315 16.5 154
Green Ext Time (p_c), & 05 6.8 ) 0e 23 4.0 40
Intersection Symwery 00000000
HCM éth Cirl Delay 1130
HCM 6th LOS G
Usar approved pedesirian interval io be less than phase max green.
* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.
2028 PM Busild McCulloch Rd RCA 10004 am 05052022 2028 PM Bauild Synchro 11 Raport
PHRILTEC Page 4

McCulloch Road from N. Orion Blvd to N. Tanner Rd - RCA Study - Draft Design Traffic Technical Report

Page 579



luke
transportation
engineering
consultants

Lanes, Volumes, Timings 2028 PM Build

2: Worchester DriKeats Wy & McCulloch Rd 0052022
A ey AN A2 4

leneGrmup  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SET SER

Lane Configurations N M N M L LI

Traffic Volume (vph) 5 bag RE] B T4 16 50 1} T a 1} 55

Future Volume {vph] 58 pag [E] 8 T 16 50 0 T i 1} 55

Ideal Flow (vphpd) 1900 1800 1900 100 1900 1900 1900 1900 1800 1900 1000 1900

Starage Length (ft) 120 20 175 i 0 i i 0

Siorage Lanes 1 1 1 a 1 a 1 L]

Taper Length {fi) 25 25 25 5

Lane Liil. Factor 1.00 085 1.00 1.00 0 095 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 o.aar 0850 0.850

Flit Profecied 0.850 0.850 0850 0950

Satd. Flow (prat) 1805 3610 1615 1805 35040 0 1805 1615 0 1805 1615 a

it Permitied 0.241 IR ET) 0661 0753

Satd. Flow (parm) 458 3610 1615 0B 3504 0 1256 1615 0 14N 1615 ]

Right Twm on Red Yes Yes Yes Yes

Satd Flow (RTOR) 145 3 254 203

Link Speed {mph) 45 45 il .l

Link Déstance (ft) 2685 1825 44 245

Travel Time (5) 407 1T 1248 8.7

Peak Hour Factor D93 098 0% Q098 099 Q098 0SB D008 09 008 D98 098

Haavy Vehicles (%) 0% % 0% % % 0% % 0% % 0% 0% 0%

Ady Flow {vph) 5 1018 T4 B Ti8 16 51 ] T 8 ] 56

Shared Lane Traffic (%)

Lene Group Flow (vph) 36 1018 T4 B TH a 51 T ] i a6 ]

Enter Blocked Intersection No No L] No Ho Mo No Hao No L] No No

Lane Mignment Left  Left FRigt Left Left FRight Left Left FRight Left Left Right

Madian Width{f) 28 28 12 12

Link Offsed{ft) ] 1] L1} 1}

Crosswalk Widthift) 16 18 18 16

Twa way Lefi Tum Lane

Headway Facior 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 q 15 ] 15 g 15 g

Humber of Deteciors. 1 2 1 1 2 1 2 1 2

Detector Template Left Thru Right Left  Thru Left  Thru Left  Thmu

Leading Diebactor (ft) 20 100 0 20 100 20 100 0 100

Traiing Detector (ft) 0 0 i 0 i 0 i i 0

Delector 1 Positiondfi) o L] a 0 a 1] i} a o

Detector 1 Size(f) 20 ] Ful 20 i 20 Li} 2 5}

Delector 1 Type CHEx Cl#+Ex Cl#Ex ChEx ChEx Cl+Ex CHEx Cl#Ex ChHEx

Detector 1 Channal

Datecior 1 Extend (s) oo oo il ] oo 0o oo an (1] 0o

Detector 1 Cuswe (5) 0.0 oo 0.0 oo 0.0 oo 0o 0.0 0.0

Detector 1 Delay (s) i} oo 00 oo 0o oo an (1] 0.0

Detector 2 Position{f) 04 o 04 ]

Datecior 2 Size(ff) L] [i] [} &}

Detector 2 Type ChHEx CHEx Cl+Ex CHEx

Detector 2 Channal

Deatector 2 Extend (5) oo 0.0 0o 0.0

Turn Type pmspt  NA Perm  pmpt WA pmpt hA potpt  NA

Protected Phasas 1 ] 5 2 T 4 3 8
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Lanes, Volumes, Timings 2028 PM Build
2: Worchester DriKeats Wy & McCulloch Rd 0s0ER2022

ey v NS 2 M)A

Permitted Phases B ] 2 4 i
Detector Phase 1 ] f 5 2 T 4 3 ]
Swiich Phase

Minimum Initial {5) 6.0 15.0 15.0 6.0 15.0 6.0 8.0 6.0 a.0
Minimum Sglit (s) 128 358 38 128 208 114 264 114 134
Tutal Split {s) 142 594 504 128 580 114 24 114 6.4
Tuatal Split (%) 129% 540% 540% 116% 527T% 10.4% 24.0% 104% 24.0%
Maximum Green (5) 74 526 524 60 512 60 210 6.0 210
Yellow Time (5) 48 48 48 48 48 34 34 a4 34
Al-Red Time (5) 0 20 20 20 20 20 210 20 20
Lozt Time Adust (s) 0.0 oo 0.0 oo 0.0 (1] 00 00 0.0
Tuotal Lost Time (5) 6.8 6.8 6.8 6B 6.8 h4 54 54 54
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optmize? Yes Yes Yes Yes Yas ‘fas Yes fas Yes
\Vehicle Extension (s) o 30 an an 30 a0 in a0 an
Reacall Moda None Min Min  Mone Min MNone  Mone Naona Max
Walk Time (s) 70 70 70 70

Flash Diont Walk (5) 220 220 16.0 140

Pedestrian Calls (#hr) ] 1] 1] a

Act Effct Green (s) 2T N6 WA 294 263 T4 M5 255 24
Actuated g/C Rafio 044 D42 042 039 035 037 035 034 030
wic Ratio D17 067 010 003 058 010 oM 0.02 0.08
Canirol Delay 127 202 02 N1& 232 10.6 (] 200 02
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0
Tuotal Delay 127 202 02 MN& 232 10.6 oo 200 02
LOS B Cc A B C B A B A
Approach Delay 18.6 230 172 27
Approach LOS B C B A
L —————————————————————
Araa Typa: Crthear

Cyde Length: 110

Actuated Cycle Langth: 74.7

Matural Cycle: 00

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.67

Intarsection Signal Delay: 18.7 Infarsection LOS: B

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Pariod (min) 15

Splits and Phases:  2: Worchester Dreats Wy & McCulloch Rd

"} a1 ‘._Ell \"\D]- TEH

e |
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Queues

2: Worchester DriKeats Wy & McCulloch Rd

2028 PM Build
0nia2022

Lane Group Flow (vph)
Ratio

Turn Bay Length if)
Basa Capacity (vph)
Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reducin
Reduced wc Ratio

M gy B

56 1018 4
017 067 010
127 202 02

00 0o 00
127 202 02
1]

1

2605
120 200
M2 2680 1236
1] ] a
0 0 1]
1] ] a
06 038 006

© TN
B TH 51
003 0358 00
116 232 106
oo 0o 0.0
116 232 196
2 173 15
a 230 50
1745
175
246 MG 508
0 0 0
0 0 ]
0 ] 0
003 0z 010

t M

56
0.08
02
0o
02
]

]
165
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HCM 6th Signalized Intersection Summary 2028 PM Build
2: Worchester DriKeats Wy & McCulloch Rd 0052022
O T T i . N R S I S 4

Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL ST SER
Lane Configurations WM F % L LI

Traffic Volume (veh'h) a8 bag RE] B T 16 50 1} T a 1} 55
Fubure Volume (veh'h) 58 pag [E] B T 16 50 0 T i 1} 55
Initial G (&), weh 1} L] a 1] a a 1] 1} L] a 1} 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo

Adj Sat Flow, veh/h/in 1900 1800 1900 1200 1900 1000 1900 1900 1800 1900 1R00 1900
Adj Flow Rate, veh'h 56 1018 T4 B 718 16 51 L] T i 1} 56
Peak Hour Faclor [11::] 0.88 0gs 098 08 098 088 Doa 0.98 0gs 098 0.8
Percant Heavy Weh, % 1} ] a 1} a a o L] a a 1} ]
Cap, vehifh e 10 568 17 11 a7 504 1} 484 485 1} 421
Amive On Green 005 0.37 0ar 0.0 0.33 033 0.05 000 030 om ] 0.26
Sal Flow, vehih 1810 3610 1610 1810 3610 80 1810 0 1610 1810 o 1810
Gp Violumeiv), vehh a6 108 T4 B 350 s 51 L1} T i 1} 56
Gp Sat Flow(s),vehihin 1810 1805 1690 1810 1805 1BBG 1810 o 1810 1810 o 1810
Q Serve{g_5). 5 1.6 10.8 24 0.2 133 133 16 0.0 oz 03 0.0 2.1
Cyde 0 Clear(g .= 1.6 10.8 24 02 133 133 16 0.0 oz 03 0o 21
Prop In Lane 1.00 1.00 1.00 004 1.00 1.00 1.00 1.00
Lane Grp Caplc), vehih 36 140 508 177 506 622 504 1} 484 485 421
WIC RatiofX} 0.18 0.6 12 0.05 0.60 060 0.10 000 0.0 o2 000 0.13
Avail Capic_a), vehh 3T 2367 1056 0 1152 1x03 547 o 484 600 o 421
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 1.00 1.00 100 oo 1.00 100 000 1.00
Unifoern Delay (d), siveh 16.9 221 166 192 25 25 105 0.0 a7 212 0.0 227
Incr Delay (d2). shveh 03 0w 01 o1 10 oa [IA ] 0.0 oo [111] oo o7
Initial O Delay(d3),siveh 0.0 oo 0.0 oo 0.0 0o 0o an oo 0.0 0.0 0.0
Yile BackOR(50%),vehin 0.6 T8 0a A 52 55 [ 0o o1 o1 oo 0og
Unsig. Movement Delay, siveh

LnGrp Delay({d).sveh 172 230 18.7 183 235 134 106 0.0 /.r 23 oo 233
LrGrp LOS B C B B C C B A B C A C
Approach Vo, vehh 1148 742 58 a4
Aporoach Delay, siveh 223 214 196 230
Approach LOS [+ C B C

Phs Duration (G+Y+Rc), s 111 333 64 205 78 366 05 M4
Change Period (Y+Rc), s 6.8 6.8 5.4 54 6.8 6.8 54 5.4
Max Green Setting (Gmax),s 74 512 60 210 60 &6 60 210
Max O Clear Time (g c+l1j,s 36 153 23 22 22 218 6 41

Green Ext Time {p_c), 5 00 44 00 00 00 &0 00 02

Intersection Summary 0000000000
HCM 6th Cirl Delay =7

HCM 6ih LOS c

Usar approved pedesirian interval io be less than phase max green.
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Lanes, Volumes, Timings 2028 PM Build

3. Worchester DrfAmour de Flame Wy & McCulloch Rd Orizar20ez
A a2y TNy A2

leneGmup  EBL EBT EBR WBL WBT WBR NSL NBT NBR SBL SBT SER

Lane Configurations N M % M F N 4 F 4 F

Traffic: Violume {vphi) B B4 34 k| 625 20 26 ] 28 20 0 0

Future Volume {wph) Ba Bo4 4 ER 625 20 26 L1} 28 20 a 0

Idieal Flaw (vphpl} 1900 1000 1900 1800 1900 1900 1900 1900 100D 1900 1800 1900

Storage Length (ft) 5 s 185 185 0 0 i 0

Siorage Lanes 1 1 1 1 1 1 0 1

Taper Length {ff) 25 5 25 25

Lane Liil. Factor 100 085 100 100 08 100 100 100 100 100 100 100

Frt 0850 0.850 iF:< 1] 0850

Fit Protected 0.850 0.850 0.850 0.850

Satd. Flow (prot) 1805 3610 1615 1BO5 3610 1615 1805 1900 1615 0 1805 1615

Fiit Permitied 0.850 0.850 0.850 0.850

Satd. Flow (parm) 1805 3610 1695 1BO5 3610 1615 1805 1900 1615 0 1805 1615

Link Speed {mph) 45 45 = F.

Link Distance (ft) 1825 1081 387 223

Travel Time (s} w7 16.4 108 6.1

Peak Hour Faclor 098 0.8 0.68 098 0.08 0.98 0.8 088 0.98 054 0.98 0.08

Heavy Vehicles (%) 0% 0% 0% % % 0% 0% 0% % 0% 0% 0%

Ay Flaw (vph) g oz 35 12 638 20 i 0 20 0 m

Shared Lane Traffic {%)

Lane Group Flow (wph) Bl Mz 5 12 638 20 a7 L1} 20 1] 20 m

Enfer Blocked Infersection Mo No Na Mo Mo Mo No Na Mo Mo Mo No

Lane Alignment lei  Left FRight Left Left Fight Left Let Right Left Left Right

Median Width{f) 12 12 12 12

Link Offset{f) 0 i 0 0

Crosswalk Width(ft) 16 16 18 16

Twa way Lefi Tum Lane

Headway Facior i00 100 100 100 100 100 10D 100 100 100 100 100

Turning Speed (mph) 15 [ 15 g 15 g 15 g

Sign Confrol Frae Frea Siop Siop

Area Typa:

Conirol Type: Unsignalized
Intarsection Capacity Utlization 48.2%

Analysis Period [mim) 15

ICU Level of Servce &

3: Worchester Dr/Amour de Flame Wy & McCulloch Rd

2028 PM Buald

McCulloch Rd RCA
Page 1
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HCM 6th TWSC 2028 PM Build
3: Worchester DrfAmour de Flame Wy & McCulloch Rd O7rzar2022

Lane Configurations % 4+ { % #4 7 % ¢ q f
Traffic Vol vehih By BM M M w6 0 22 20 0 ™
Future ‘ol vehh B0 BB M 3 62 MM 26 0 28 20 0 T
Confiicting Peds, #hr L] 1] [} 1] /] 1] o 1] ] 1] ] ]
Sign Conirol Free Free Free Free Free Free Stop Siop Stop Siop Stop  Siop
RT Channelized - - Mone - - Mona - - Nome - - More
Storage Length 75 275 185 - 185 1] - 0 - - ]
‘eh in Median Slorage, # - [i] - - 0 - - 0 - - ] -
Grade, % 1] - - 0 - ] - - 0 -
Peak Hour Faclor 98 4 9 08 98¢ 08 98 M@ 98 oA 9B o8
Haawy Vehicles, % ] 1] ] 0 ] 1] 1] ] 0 0 0 ]
Mt Flow M ;2 3F 2 e W 27 0 ® 20 o m

Caonficting Flow Al (] 0 0 7 ] 0 1477 1816 456 1340 1831 319

Stage 1 - - - .. o4 W - To2 T2 -
Stage 2 - - M3 T2 68 1129 -
Critical Hiwy 41 - - 41 - - 75 65 B9 TS5 65 6O
Critical Hdwy Stg 1 - - 65 &5 65 55
Critical Hawy Stg 2 - - - . . . B5 55 - B5 55 -
Fallow-ug Howy 22 - 22 - - 35 4 33 35 4 i
PoiCap-1Manewver 930 - - 783 - . 89 T 113 77 6a3
Stage 1 - - - - 232 W 400 443 -
Stage 2 - - - - . - BT 4M - 4% M -
Platoon blocked, % -
MovCap Mamewwer 938 - - T3 - - 71 B8 557 W 66 683
Mov Cap-2 Maneuver - - 71 6 96 66 -
Stage 1 - - - - . - 9 ;W - W o4 -
Stage 2 - - @8 415 e 24 -
HCM Control Delay, s 0.8 05 46.2 201
HCM LOS E c
Capacity (vehih) M - 557 ®® - - 78 - - 95 683
HCM Lane VIC Ratio 0374 - 0051 0087 - - 043 - - D213 0105
HCM Control Delay {5 B3 0 18 82 - - 11 - - 524 108
HCM Lane LOS F A B A - - B - F B
HCM B5th %tie Qveh) 14 - 02 03 - - 01 - - 0B 03
3: Warchester DrlAmour de Flame Wy & McCulloch Rd McCulloch Rd RCA
2028 PM Build Page 2
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Lanes, Volumes, Timings
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd

2028 PM Build
0nia2022

e T T

. e A

Lane Configuratians Y + N T LT ¥ 4+ F
Traffic Wolume {wph) Ll (i) T2 25 5 T 538 242 A 15 276 mn
Fubure Volume (vph) " GO Tr2 25 51 7 538 242 Ell 15 276 T
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Storage Length (ft) 1] 600 250 0 500 0 650 ]
Storage Lanes 1 2 1 ] 2 ] 1 1
Taper Length {ft) 25 25 25 25

Lane LUtil. Factor g0 100 OB4 100 100 100 Q87 100 100 100 100 100
Frt 0.850 09a2 0.983 0.850
Fit Profected 0.950 0.850 0,850 0.950

Satd. Flow (prot) 1805 1800 2842 1BO5 1864 0 3502 1868 0 1805 1BB1 1615
Fit Permitied 0.500 o 0457 0.588

Sald. Flow (parm) 950 1800 2842 1351 1864 0 1885 1864 0 1117 181 1615
Right Twm on Red Yes Yes Yes Yes
Saild. Flow (RTOR) 740 4 i 253
Link Speed (mph) 45 ] k] 35

Link Déstance (ft) 1081 227 1225 1142

Traved Time (5} 164 50.6 239 22

Peak Hour Factor D98 098 084 09 00948 09 088 0S8 098 054 09 0098
Haavy Vehicles (%) 0% % 0% % % 0% 0% s % 0% 1% 0%
Adj. Flow (vph) 2] ] 7B 26 52 7 540 247 3z 15 282 T
Shared Lane Traffic (%)

Lane Group Flow (vph) 93 T TES 26 5 0 Mo 2m ] 15 282 T
Enter Blocked Intersection Mo No Mo Mo Mo Mo No Mo Mo Mo Mo No
Lane Alignment Lefi Left  Right Left Left  Right Left Left  Right Left Left  Right
Madian Width{ft) 24 4 M4 4

Link Offseb{ft) ] 0 1] 0
Crosswalk Widthift) 16 16 16 16

Twa way Lefi Tum Lane

Headway Factor 0 100 100 100 100 100 .00 100 100 100 100 100
Turning Speed (mph) 15 9 15 ] 15 ] 15 ]
Humber of Deteciors 1 2 1 1 2 1 2 1 2 1
Detector Template Lefi  Thru  Right Left  Thru Left  Thu Left Thu  Right
Leading Diebactor (ft) n 100 20 20 100 20 100 20 100 20
Traiing Detector (ft) 0 ] 1 0 0 ] 1] 1 0 ]
Detector 1 Positiondfi) ] ] [i] 0 1] [} 1] [i] ] 0
Detector 1 Size(f) 0 ] 20 0 i 20 i 20 i 20
Detector 1 Type ChEx Cl+Ex CiHEx ChEx ChEx ClEx ChEx CiEx ChEx ChEx
Detecior 1 Channel

Detector 1 Extend (s) 0.0 0o an oo 0.0 (1] 0o 00 oo 00
Detector 1 Quwsws (5) 0.0 oo 0.0 oo 0.0 oo ] 0.0 oo 0.0
Detector 1 Delay (s) 0.0 oo 0.0 oo 0.0 (1] 0o 00 0.0 00
Detector 2 Positionf) o4 o ] od
Detector 2 Size(f) ] ] L] G
Detector 2 Type CHEx ChHEx ChEx CHEx
Detector 2 Channel

Detector 2 Extend (5) 0.0 0.0 ] 0.0

Turn Type pmspt  NA - pttov  pmpt WA pm+pt hA potpt  NA  Pem
Protected Phasas 3 B 81 ) 4 1 i 5 2

2028 PM Build McCulloch Rd RCA 10004 am 05052022 2028 PM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2028 PM Build
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 05062022

ey v NS 2 M)A

Permitted Phases 8 4 ] 2 2
Detector Phase 3 B 81 ) 4 1 i 5 2 2
Swiich Phase

Minimum Initial {5) 6.0 6.0 6.0 6.0 6.0 8.0 6.0 a.0 B.D
Minimum Sglit (s) e e MB 248 44 M4 123 M4 M4
Tutal Split {s) 285 380 177 252 w0 ¢ 123 B3 3|3
Tuatal Split (%) 21.9% 2T™ 136% 104% 2B.5% 492% 05% W02% 302%
Maximum Green (5) 217 282 108 16.4 06 578 6.0 28 329
Yellow Time (5) 48 48 48 48 44 44 40 44 44
Al-Red Time (5) 0 20 20 20 20 210 23 20 20
Lozt Time Adust (s) 0.0 oo oo 0.0 oo 00 00 0.0 00
Tuotal Lost Time (5) 6.8 6.8 6.8 6.8 6.4 .4 6.3 6.4 6.4
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optmize? Yes Yes Yes Yas fes Yes fas Yes Yas
\Vehicle Extension (s) o 30 an 30 a0 30 a0 an 30
Reacall Moda MNone  None Mone  Mane Min  Max Naona Max Max
Walk Time (s) 70 70 7.0 70
Flash Diont Walk (5) 18.0 18.0 20 20
Pedestrian Calls (#hr) o ] o ]
Act Effct Green (s) 214 17.1 389 14.3 8.0 63.1 588 475 H2 412
Actuated g/C Rafio 02 017 039 04 00 0.64 060 048 042 042
wic Ratio R | 050 o0 0.4 040 0325 0.03 036 010
Canirol Delay A 0.3 37T M6 488 o6 129 105 M3 02
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0 0.0
Tuotal Delay A 403 37T M6 488 o6 129 105 M3 02
LOS c D A c D A B B c A
Approach Delay ] 435 10.7 187
Approach LOS A 1] B B
L —————————————————————
Araa Typa: Crthear

Cyde Length: 130

Actuated Cycle Langth: 98.7

Matural Cycle: 120

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.50

Intarsection Signal Delay: 12.7 Infarsection LOS: B

Intersection Capacity Utilization §3.2% ICU Level of Service B

Analysis Pariod (min) 15

Splits and Phases:  4: M. Tanner RdiOld Lockwoad Bw & McCulloch Rd

%Eli i i a2 "’53 1‘_94

_
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Queues 2028 PM Build

4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 0052022
A ey w8 M A

Lane Group Flow {vph) 93 0 TE8 26 5 540 278 15 me 73

wic Rafio 021 s o 0.3 040 0.25 003 0.36: 010

Caninol Delay 341 403 a7 N6 4848 a6 128 105 243 02

Queus Delay 0.0 oo 0.0 0.0 [111] 0.0 0.0 oo [111]

Tatal Delay 341 403 a7 N6 4848 a6 128 105 243 02

Quweus Length 50th (ft) 24 33 a3 12 X T3 T0 3 123 1]

Cuaue Length B5th (it) 6 a1 T kT B 124 178 11 w7 a

Inbarnal Link Disk (ft) 1001 2147 1145 1062

Turn Bay Length (f) 600 250 500 650

Basa Capacity (vph) 440 573 1889 302 358 1652 1115 5™ TR &M

Starvation Cap Reducin 0 o a i] i} i} ] 0 i} a

Spillback Cap Reducin 1] (1] 1] ] (1] i} 1] 0 o 1]

Storage Cap Reducin 0 o a i] o i} ] 0 i} /]

Reduced wc Ratio [1}3] 012 041 0.08 016 033 025 03 0.36 010

2028 PM Busild McCulloch Rd RCA 10004 am 05052022 2028 PM Bauild
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HCM 6th Signalized Intersection Summary

2028 PM Build

4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 0052022
O T T i . N R S I S 4
Lane Configurations % [ LI L % 4 r
Traffic Volume (veh'h) a1 1] m2 25 51 T 538 242 A 15 276 T
Fubure Volume (veh'h) 4] '] 72 25 51 T 538 242 H 15 276 7
Initial G (), weh 1} L] 1] 1] i o 1] 0 (1] 1] 1] 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo
Adj Sat Flow, veh/h/in 1800 1800 1900 1900 1900 1800 1900 1900 1000 1900 185 1900
Adj Flow Rate, veh'h a3 T TES F.i] 52 T 540 247 3z 15 282 Fi']
Peak Hour Factor o8 0.88 083 0498 088 098 088 Do8 0.98 083 098 0.58
Percant Heavy Weh, % 0 o a i] i} i} ] 0 i} a 1 o
Cap, vehifh 445 457 1029 a7 3 52 1um TE2 101 309 98 506
Amive On Green 0.06 0.24 0.24 0.05 0.3 023 0.12 D47 047 oo2 0ar 0.7
Sal Flow, vehih 1810 1800 283 1810 1640 21 1[I0 1648 214 1810 1885 1610
Gp Violumeiv), vehh 93 T TEd 26 0 ] L] 1] Fiy'] 13 282 ™
Gp Sat Flow(s),vehihin 1810 1000 417 1810 0 1860 1755 0 1882 1810 1@85 1610
Q Serve{g_5). 5 a7 a5 202 1.3 0 R 1.0 0.0 113 L] 135 389
Cyde 0 Clear(g .= 47 aF 22 13 [111] a1 1.0 0.0 113 (1] 135 39
Prop In Lane 1.00 1.00 1.00 0.12 1.00 011 1.00 1.00
Lane Grp Caplc), vehih 445 457 1029 a7 i 434 1M 0 BA3 509 L] 508
WIC RatiofX} 021 015 0T 0.08 0.00 014 0.51 0.0a 0.3z 003 040 0.13
Avail Capic_a), vehh BET 457 1029 380 i 434 1525 1] BA3 562 L] 508
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 0.00 1.00 1.000 00D 1.00 1.00 1.00 1.00
Unifoern Delay (d), siveh 323 364 41 nr 0 3G9 18.7 00 19.8 2248 1.3 253
Incr Delay (d2). shveh 0.2 0z a5 01 [111] 01 o4 0.0 0g [111] 1.7 (1]
Initial O Delay(d3),siveh 0.0 0o 0.0 oo 0 0o o0 00 (] 00 oo 0.0
Yile BackOR(50%),vehin 20 16 103 06 [111] 14 44 00 50 03 4 15
Unsig. Movement Delay, siveh
LnGrp Delay({d).sveh 326 36.5 wae 39 oD 3arao 181 0g 207 223 301 258
LrGrp LOS c D ] c A D B A c c c C
Approach Vo, vehh [ &5 gz ET[
Aporoach Delay, siveh o 354 196 2389
Approach LOS 1] D B C
Tmer-AssignedPhs 1 2 3 4 5 6 7 8
Phs Durafion {G+Y+Rc), 5 213 514 138 352 &7 B0 12B 380
Change Period (Y+Rc), 5 6.4 6.4 6.4 68 *63 6.4 6.8 6.8
Max Green Setting (Gmax). s 30.6 2y AT 184 *8 &TH 108 22
Max O Clear Time (g c+l1),s  13.0 15.5 8.7 51 26 133 33 3.2
Green Ext Time (p_c), & 189 17 02 0z 0o 17 00 0D
Intersection Sumwary 0000000000000
HCM Bth Cirl Delay 22
HCM Gth LOS c

Usar approved pedesirian interval io be less than phase max green.

* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.
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Lanes, Volumes, Timings 2048 AM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd ZER2022

S TR 20 U . S T 4
Lane Configuratians W A pEF %R 44 F OB 4 pF % 44  F
Traffic Wolume {wph) 503 4a7 4246 628 1087 76 65 L]l a0 65 T 240
Future Volume (vph) 503 467 426 628 1087 76 65 B1 a0 65 54T 240
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Lane Width ft) 13 13 13 14 14 4 12 12 12 12 12 12
Storage Length (ft) 50 4T3 30 30 35 T 75 225
Storage Lanes 2 2 2 1 2 2 1 1
Taper Length {ft) 25 25 25 25
Lane Ltil. Factor D97 085 O0B8 097 085 100 087 0B85 088 100 085 1.00
Frt 0.850 0.850 0.850 0.850
Fit Profected 0.950 0.850 0.850 0.950
Satd. Flow (prat) 3618 3693 2T 3698 313 1672 2537 6T 2842 1805 3EI0 1538
Fit Permitied 0.950 0472 0176 0.659
Satd. Flow (parm) 3618 3683 2T 1837 3813 1672 470 3167 2842 1328 3EID 1538
Right Tum on Red a5 Yes Yes Yes
Sald. Flow (RTOR) B 186 a5 BE
Link Speed (mph) 45 45 £ 5
Link Distance (ft) 2125 2685 ars 042
Travel Time (s} 413 40.7 222 184
Peak Hour Factor 095 085 0985 09 085 09 085 0B85 09 0B85 095 085
Heavy Vehicles (%) 0% 1% 6% 1% 1% I 3B/% 4% % 0% 0% 5%
Adj. Flow (vph) 520 402 448 661 1155 80 68 85 a5 (i) 576 253
Shared Lane Traffic {%%)
Lane Group Flow (vph) 520 402 448 661 1155 a0 (] a5 64 576 253
Enter Blocked Intersection No No No Mo Na Mo No Mo Mo No No No
Lane Alignment Left Left Right  Left Left Right  Left Left  Right Left  Lef  Right
Meadian Width{f) 28 28 24 4
Link Offseb{ft) ] 1] 1] ]
Crosswalk Widthft) 16 16 16 16
Twao way Lefi Tum Lane
Headway Factor Do6 096 006 092 002 092 1.00 100 100 100 100 100
Turning Speed (mph) 15 ] 15 ] 15 ] 15 ]
MNumber of Deteciors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Templale Lefi Thru Right Left Thru FRight Lef Thu  Right Left Thru  Right
Leading Diebector (ft) 0 100 20 20 100 20 20 100 20 20 100 2
Traiing Detector (ft) ] ] [i] 0 1] ] [} 1] ] [i] ] 0
Detector 1 Positionf) 0 ] 1 0 0 0 ] 1] ] 1 0 ]
Detector 1 Size(f) n ] 20 1] ] 20 20 ] 20 20 B 20
Detector 1 Type ChEx Cl+Ex Cl+Ex ChEx CHEx OCHEx ChEx CHEx Cl+Ex Cl+Ex CHEx ChEx
Detector 1 Channel
Detector 1 Extend (5) 0.0 0.0 an oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 1 Cuwews (5) 0o oo 0.0 oo (1] 0.0 oo 00 oo 00 0.0 00
Detector 1 Delay (=) 0.0 oo 0.0 oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 2 Position(fi) o4 o4 o4 ]
Detector 2 Sizef) ] f i i
Detector 2 Type CHEx ChEx ChEx CHEx
Detecior 2 Channel
Detector 2 Extend (s) 0o 0.0 00 0.0
Turn Type Prot MNA  pt+tov  pm+pt NA  Perm pm+pt NA pm+ov  Perm NA&  pm+ov
2048 AM Build McCulloch Rd RCA 7:00 am 1062172021 2048 AM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2048 AM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd ZER2022

ey v NS 2 M)A

Protected Phasas 5 2 23 1 L] 3 a 1 4 5
Permitted Phases &} G B ] 4 4
Detector Phase 5 2 23 1 L] G 3 a 1 4 4 5
Swilch Phase

Miniimum Initial {s) 6.0 15.0 60 150 150 6.0 8.0 60 BO an 6.0
Minimum Split (s) 136 506 136 504 50.6 125 455 136 445 445 13.6
Tatal Sgilit (s) 320 840 210 530 530 130 ¥W5 210 425 425 120
Total Split (%) 28% 456% HE% 7T W™ B3% H1% 140% 302% WM 228%
Maximum Green (s) 244 564 134 454 454 65 330 134 360 WO 244
Yellow Time () 48 40 49 449 48 40 410 40 40 40 48
All-Red Time (5) 7 7 27 7 7 25 25 27 25 25 7
Lost Time Adjust (s) 0.0 oo 0.o 0.0 0.0 oo 0.0 oo 0.0 0.0 oo
Tatal Lost Time (5) 76 T8 76 T8 T8 6.5 65 T8 65 8.5 T8
Lead/Lag Lead Lag Lead Lag lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yas Yes Yas Yes Yas Yes Yas
‘ehicle Extension () EN D an 30 EN an in an 30 a0 D
Recall Moda MNone Max Mone Max Max  Mone Max Mone Mone MNone None
Walk Time (s D 7D 70 7.0 0 7.0

[Flash Diont Walk: (s) B0 360 360 320 no  No
Pedesinan Calls (#hr) ] 1] a 0 a 1}

Act Effict Green (5) 28 564 694 603 469 460 418 419 @18 20 2090 585
Actuated g/C Rafio 0i7 042 052 045 035 035 0.31 0.3 0.46 0.z2 022 044
w'c Ratio 0Bs 032 03 o065 0B 011 028 Do Qa7 024 073 03
Caonirol Delay G676 268 155 212 487 0.3 MB 322 ar 45.1 M 169
Cuewe Delay 0.0 oo 0.0 oo (111 0.0 oo 0.0 oo [111] 0o oo
Tatal Delay G676 268 155 212 487 0.3 MB 322 ar 45.1 M 16.9
LOS E c B c 1] A c c A o D B
Approach Dalay ] arao 2210 434
Approach LOS o 1] c D

i T ————
Area Typa: Orhear

Cyde Length: 140.5

Actuated Cycle Length: 133.5

Matural Cycle: 135

Coninol Type: Acualed-Uncoordinated

Maximum wic Rafio: 0.86

Inbarsection Signal Delay: 7.8 Intersection LOS: D

Inbarsection Capacity Liilizabion B8.3% ICU Level of Sarvica E

Analysis Period (min) 15

Splits and Phases:  1: M. Orion Bwlockwood Bv & McCulach Rd

2048 AM Build McCulloch Rd RCA 7:00 am 102172021 2048 AM Build Synchro 11 Raport
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Queues

1: N. Orion Bv/Lockwood By & McCulloch Rd

2048 AM Build
22022

Lane Group Flow (vph)
Ratio

Turn Bay Length if)
Basa Capacity (vph)
Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reducin
Reduced wc Ratio

# 05th percentile volume exceeds capacity, gueus may be longer.

M gy B
520 402 448
[ 1] 032 030
676 268 15.5
0.0 oo 0.0
676 268 15.5
143 82
#3125 207 150

2645

500 475
&A1 1561 1482
0 b a
1] (1] 1]

0 b a
L] 0.32 030

CQuewe shown is maximum afier bwo cycles.

A
661 1155 80 [i1:]
065 0BF OM 0.28
2112 4B7 03 MB
oo 0o 0.0 oo
212 487 03 MB
138 454 ] 21
23 AT 0 3o

2605

260 300 235
1016 1339 714 248
0 0 0 ]
0 0 ] 1]
0 ] 0 ]
065 0B 0N 0.27

. e A

BS
n.og
322

00
322

Fi

47
Boa

a5
0.ar
ar
0o
ar
]

16

£
1367

64 576 253
024 073 03
45.1 ME 169

(1] oo 0.0
45.1 ME 16D

49 M6 80

o3 an 154

Bi2
75 225
L I T v
a 1] ]
] 0 ]

] 1]
nig 058 03
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HCM 6th Signalized Intersection Summary 2048 AM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd EER022

O T T i . N R S I S 4
Lane Configurstons "™ M ff Y M ™ M % M
Traffic Volume (veh'h) 503 46T 42 G628 1087 TG B5 B =1] (i T 240
Fubure Volume (veh'h) 503 457 474 628 10867 TG 65 B1 a0 [ T 240
Initial G (), weh 1] (1] 1] 1] i o 1] 0 (1] 1] 1] 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo
Adj Sat Flow, veh/hiin 1976 1861 1884 1861 1961 1830 1337 1663 1000 1900 1800 18X
Adj Flow Rate, veh'h 529 492 445 a1 1155 80 6B BS a5 [i%:] 576 253
Peak Hour Factor 045 0.85 085 0485 085 085 085 DBs 0.95 085 0485 0.85
Percant Heavy Weh, % 0 1 i} 1 1 3 3B 14 i} a 0 5
Cap, vehifh 506 1624 1344 81 14 615 260 842 1123 a T23 563
Amive On Green 016 0.44 044 010 038 ] 0.04 02 0.20 0.2 020 0.2
Sat Flow. veh'h JEF1 ITES 2|lA 22 37X5 1635 M4T0 36 2834 12X WD 14T
Gp Violumeiv), vehh 529 492 444 61 1155 80 5] BS a5 ] aTh 253
Gp Sat Flow(s),vehihin 1825 1863 9405 1811 1863 1635 1235 1608 1417 1223 1805 1847
Q Serve{g_5). 5 183 1.1 1248 134 36.3 4.2 27 25 27 61 19.6 16.1
Cyde 0 Clear(g .= 183 1.1 128 134 363 42 27 25 2T 61 106 16.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Caplc), vehih 506 1624 1344 o1 14 615 260 842 1123 a T2 563
WIC RatiofX} ] 0.30 0.3 0.73 082 013 0.26 ooa 0.08 0.2 080 043
Ayail Capic_a). veh'h BB 1624 1344 o1 14 615 280 842 1123 G 1004 683
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unifoern Delay (d), siveh 530 23T 210 221 3.5 Fai ] 388 32 244 434 402 313
Incr Delay (d2). shveh 122 (151 0T 29 L1 04 05 02 01 04 a (1]
Initial O Delay(d3),siveh 0.0 0o 0.0 oo 0 0o o0 00 (] 00 oo 0.0
Yile BackOR(50%),vehin a2 48 44 B85 16.9 17 [1}:] 10 0g 19 8.1 61
Unsig. Movement Delay, siveh
LnGrp Delay({d).sveh B65.1 M2 218 251 421 Pk} kR 34 M5 42 524 319
LrGrp LOS E C G c D c D C c D D C
Apgproach Vol, vehvh 1460 1906 248 a7
Aporoach Delay, siveh 382 355 36 46.0
Approach LOS 1] D C D
DverAssiedPts 1 2 3 4 5 s s 000000
Phs Duration (G+Y+Rc), s 21.0 80 120 24 287 6.3 444
Change Period (Y+Rc), 5 *TE C*TE 8.5 65 *T7@ *TA 6.5
Max Green Setfing (Gmax), s *13 *56 65 360 *24  *45 30
Max O Clear Time (g c+l1),8 154 148 a7 216 203 83 47
Green Ext Time (p_c), & 00 54 00 43 08 42 09
iorsecton Somwv@ry 0000000000000
HCM &th Cirl Deday 32
HCM Gth LOS u]

Usar approved pedesirian interval io be less than phase max green.
* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.
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Lanes, Volumes, Timings 2048 AM Build

2: Worchester DriKeats Wy & McCulloch Rd EER022
A ey AN A2 4

Lane Configurations N M N M L L

Traffic Volume (vph) 47 451 49 T 1566 4 114 1} 16 T 2 110

Future Volume {vph] 47 451 44 T 1566 4 114 0 16 T 2 110

Ideal Flow (vphpd) 1900 1800 1900 100 1900 1900 1900 1900 1800 1900 1000 1900

Starage Length (ft) 120 20 175 i 0 i i 0

Siorage Lanes 1 1 1 a 1 a 1 L]

Taper Length {fi) 25 25 25 5

Lane Liil. Factor 1.00 085 1.00 1.00 0 095 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0850 0.853

Flit Profecied 0.850 0.850 0850 0950

Satd. Flow (prat) 1770 2850 1615 1805 3610 o0 17m 1615 0 1805 16 a

it Permitied 0.084 0487 0.562 0747

Satd. Flow (parm) 156 2050 1615 g25 3610 0 147 1615 0 1419 168N ]

Right Twm on Red Yes Yes Yes Yes

Satd Flow (RTOR) 150 4= 112

Link Speed {mph) 45 45 il .l

Link Déstance (ft) 2685 1825 44 245

Travel Time (5) 407 1T 1248 8.7

Peak Hour Factor D93 098 0% Q098 099 Q098 0SB D008 09 008 D98 098

Haavy Vehicles (%) 2% 2% 0% % 0% 0% Fa ] 0% % 0% 0% %

Ady Flow {vph) 48 48D 50 7 1508 4 116 ] 16 T 2 112

Shared Lane Traffic (%)

Lene Group Flow (vph) 48 460 50 T 1602 a 116 16 ] T 114 1]

Enter Blocked Intersection No No L] No Ho Mo No Hao No L] No No

Lane Mignment Left  Left FRigt Left Left FRight Left Left FRight Left Left Right

Madian Width{f) 28 28 12 12

Link Offsed{ft) ] 1] L1} 1}

Crosswalk Widthift) 16 18 18 16

Twa way Lefi Tum Lane

Headway Facior 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Turning Speed (mph) 15 q 15 ] 15 g 15 g

Humber of Deteciors. 1 2 1 1 2 1 2 1 2

Detector Template Left Thru Right Left  Thru Left  Thru Left  Thmu

Leading Diebactor (ft) 20 100 0 20 100 20 100 0 100

Traiing Detector (ft) 0 0 i 0 i 0 i i 0

Delector 1 Positiondfi) o L] a 0 a 1] i} a o

Detector 1 Size(f) 20 ] Ful 20 i 20 Li} 2 5}

Delector 1 Type CHEx Cl#+Ex Cl#Ex ChEx ChEx Cl+Ex CHEx Cl#Ex ChHEx

Detector 1 Channal

Datecior 1 Extend (s) oo oo il ] oo 0o oo an (1] 0o

Detector 1 Cuswe (5) 0.0 oo 0.0 oo 0.0 oo 0o 0.0 0.0

Detector 1 Delay (s) i} oo 00 oo 0o oo an (1] 0.0

Detector 2 Position{f) 04 o 04 ]

Datecior 2 Size(ff) L] [i] [} &}

Detector 2 Type ChHEx CHEx Cl+Ex CHEx

Detector 2 Channal

Deatector 2 Extend (5) oo 0.0 0o 0.0

Turn Type pmspt  NA Perm  pmpt WA pmpt hA potpt  NA

Protected Phasas 1 ] 5 2 T 4 3 8

2048 AM Build McCulloch Rd RCA 7:00 am 10v21/2021 2048 AM Buld Synchro 11 Report
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Lanes, Volumes, Timings 2048 AM Build
2: Worchester DriKeats Wy & McCulloch Rd ZER2022

ey v NS 2 M)A

Permitted Phases B ] 2 4 i
Detector Phase 1 ] f 5 2 T 4 3 ]
Swiich Phase

Minimum Initial {5) 6.0 15.0 15.0 6.0 15.0 6.0 8.0 6.0 a.0
Minimum Sglit (s) 128 358 38 128 208 114 264 114 134
Tutal Split {s) 128 494 404 128 404 120 24 114 258
Tuatal Split (%) 128% 404% 404% 12B% 404% 120% 2.4% 114% 258%
Maximum Green (5) 60 426 424 60 428 66 210 6.0 a4
Yellow Time (5) 48 48 48 48 48 34 34 a4 34
Al-Red Time (5) 0 20 20 20 20 20 210 20 20
Lozt Time Adust (s) 0.0 oo 0.0 oo 0.0 (1] 00 00 0.0
Tuotal Lost Time (5) 6.8 6.8 6.8 6B 6.8 h4 54 54 54
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optmize? Yes Yes Yes Yes Yas ‘fas Yes fas Yes
\Vehicle Extension (s) o 30 an an 30 a0 in a0 an
Reacall Moda None Min Min  Mone Min MNone  Mone Naona Max
Walk Time (s) 70 70 70 70

Flash Diont Walk (5) 220 220 16.0 140

Pedestrian Calls (#hr) ] 1] 1] a

Act Effct Green (s) 488 47T 47T 462 428 M6 04 2.5 0.5
Actuated g/C Rafio (] 050 050 049 045 033 032 028 022
wic Ratio R | 0 0 0.94 028 002 0.02 026
Canirol Delay 143 15.2 01 103 465 26.1 01 234 B.a
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0
Tuotal Delay 143 15.2 01 103 465 26.1 01 234 BA
LOS B B A B D C A C A
Approach Delay 13.8 46.4 n9 a5
Approach LOS B 1] c A
L —————————————————————
Araa Typa: Crthear

Cyde Length: 100

Actuated Cycle Langth: 94.9

Matural Cycle: 100

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.98

Intarsection Signal Delay: 35.7 Infarsection LOS: D

Intersection Capacity Utilization 66.6% ICU Level of Servce C

Analysis Pariod (min) 15

Splits and Phases:  2: Worchester Dreats Wy & McCulloch Rd

-}m Yoz \"ra

_ g 3 Tm
(o5 | e 4y b

2048 AM Build McCulloch Rd RCA 7:00 am 102172021 2048 AM Build Synchro 11 Raport
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Queues 2048 AM Build
2: Worchester DriKeats Wy & McCulloch Rd EER022
S TR 2 T
Lane Group Flow (wph) 48 460 50 T 16802 116 16 7 114
wic Ratio 0 0 o001 058 029 002 002 026
Caninal Delay 143 152 01 103 465 26.1 ot 234 BE
Queus Delay (] oo 00 oo 0.0 0.0 oo 00 oo
Total Delay 143 152 01 103 465 26.1 ot 234 BE
Queue Length 50th (ft) 13 TG 1] 2 -5 53 ] 3 1
Queue Length B5th (ft) 3o 143 i g8 #2 a6 ] 13 46
Inbarnal Link Dist {ft) 2605 1745 380 165
Turn Bay Length (t) 120 200 175
Base Capacity (vph) 182 1486 B0 506 1627 399 819 41 437
Starvafion Cap Reducin a ] a a0 0 ] ] 1 0
Spillback Cap Reductn ] ] 1] 0 ] ] ] 1] ]
Storage Cap Reducin a ] a a0 ] ] ] 1 0
Reduced vt Ratio 02 o0n 00 o001 084 029 002 002 026
=~ Volume exceeds capacily, queue is theoratically infinite.
Cuewe shown is maximum afier bwo cycles.
# 05th percentile volume exceeds capacity, gueus may be longer.
CQuewe shown is maximum afier bwo cycles.
2048 AM Build McCulloch Rd RCA 7:00 am 1062172021 2048 AM Build Synchro 11 Raport
PHRLTEC Page 3

luke
transportation
engineering
consultants

McCulloch Road from N. Orion Blvd to N. Tanner Rd - RCA Study - Draft Design Traffic Technical Report

Page 627



luke
transportation
engineering
consultants

HCM 6th Signalized Intersection Summary 2048 AM Build
2: Worchester DriKeats Wy & McCulloch Rd EER022
O T T i . N R S I S 4

Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL ST SER
Lane Configurations LK) F % L L

Traffic Volume (veh'h) 47 451 49 T 1366 4 114 1} 16 T 2 110
Fubure Volume (veh'h) 47 451 44 T 1566 4 114 0 16 T 2 110
Initial G (&), weh 1} L] a 1] a a 1] 1} L] a 1} L]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo

Adj Sat Flow, veh/h/in 1870 1574 1900 1200 1900 1000 1870 1900 1800 1900 1000 1900
Adj Flow Rate, veh'h 48 460 50 T 1504 4 116 L] 16 T 2 112
Peak Hour Faclor [11::] 0.88 0gs 098 08 098 088 Doa 0.98 0gs 098 0.8
Percant Heavy Weh, % 2 22 a 1} a a 2 a a 1} ]
Cap, vehifh 15 1387 52 427 1600 4 380 i} 424 EL T 5} 12
Amive On Green 0un4 047 047 0.0 043 0.43 0.aor 000 026 om 021 0.21
Sal Flow, vehih 1781 2891 1610 1B1D M6D4 9 e 0 1610 1810 28 1586
Gp Violumeiv), vehh 48 460 50 T a1 221 116 L1} 16 T 1} 114
Gp Sat Flow(s),vehihin 1781 1485 1690 1810 1805 1BOB 1781 o 1810 1810 o 1814
Q Serve{g_s), s 14 a5 1.7 0.2 425 425 4B 0.0 or 03 0.0 50
Cyde 0 Clear(g .= 14 as 1.7 02 425 425 4B 0.0 or 03 0o 59
Prop In Lane 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.98
Lane Grp Caplc), vehih 153 1347 752 427 TH2 22 380 1} 424 a7 o 35
WIC RatiofX} 0.3 0.33 oor 0.02 1.00 1.00 0.3 000 0.04 o2 000 0.4
Avail Capic_a), vehh 182 1347 752 518 TH2 22 ELL ] o 424 478 o 35
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 1.00 1.00 100 oo 1.00 100 000 1.00
Unifoern Delay (d), siveh 20 16.5 144 155 T a ara 26.5 0.0 268 02 0.0 12
Incr Delay (d2). shveh 1.2 o1 00 oo M7 #ao 04 0o oo [111] oo 7
Initial O Delay(d3),siveh 0.0 oo 0.0 oo 0.0 0o 0o an oo 0.0 0.0 0.0
Yile BackOR(50%),vehin 0.6 o 08 A 213 M3 21 0.0 03 o1 oo 28
Unsig. Movement Delay, shveh

LrGrp Delay{d),shveh 242 16.6 144 155 506 580 o 0o 210 w2 oo 36.0
LrGrp LOS c B B B E E C A C C A 1]
Approach Vo, vehh 558 1609 132 121
Aporoach Delay, siveh 171 5000 270 B8
Approach LOS B E C D

Phs Duration (G+Y<Rc),s = 112 404 64 313 78 527 118 258
Change Pericd (Y+Rc), 5 8 6B 54 54 68 68 54 54
Max Green Setfing (Gmax).s 60 426 60 210 60 426 66 204
Max O Clear Time jpc+1),s 34 445 23 27 22 115 6B 79

Green Ext Time (p_c), & 0.0 0.0 ) oo 0.0 a1 oo 04

Intersection Swewnery 000000000
HCM &th Cirl Deday 464

HCM 6th LOS D

2048 AM Build McCulloch Rd RCA 7:00 am 102172021 2048 AM Build
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Lanes, Volumes, Timings 2048 AM Build

3. Worchester DrfAmour de Flame Wy & McCulloch Rd Orizar20ez
A a2y TNy A2

Lane Configurations N M % M F N A F 4 F

Traffic: Violume {vphi) 3 437 n 2z 13m g 67 ] 47 p. 0 114

Future Volume {wph) 3 431 Fatl 22 138 g a7 L1} 47 25 a 114

Idieal Flaw (vphpl} 1900 1000 1900 1800 1900 1900 1900 1900 100D 1900 1800 1900

Storage Length (ft) 5 s 185 185 0 0 i 0

Siorage Lanes 1 1 1 1 1 1 0 1

Taper Length {ff) 25 5 25 25

Lane Liil. Factor 100 085 100 100 08 100 100 100 100 100 100 100

Frt 0850 0.850 iF:< 1] 0850

Fit Protected 0.850 0.850 0.850 0.850

Satd. Flow (prot) 1805 3530 1615 1641 3610 1615 1805 1900 1615 0 1805 1615

Fiit Permitied 0.850 0.850 0.850 0.850

Satd. Flow (parm) 1805 3530 1695 1641 3610 1615 1805 1900 1615 0 1805 1615

Link Speed {mph) 45 45 = F.

Link Distance (ft) 1825 1081 387 223

Travel Time (s} w7 16.4 108 6.1

Peak Hour Faclor 098 0.8 0.68 098 0.08 0.98 0.8 088 0.98 054 0.98 0.08

Heavy Vehicles (%) 0% % % 1% 0% 0% 0% 0% % 0% 0% %

Ay Flaw (vph) 32 46 1] 22 14 g A8 0 48 # 0 116

Shared Lane Traffic {%)

Lane Group Flow (wph) 32 446 0 2 14 g G L1} 48 1] 26 116

Enfer Blocked Infersection Mo No Na Mo Mo Mo No Na Mo Mo Mo No

Lane Alignment lei  Left FRight Left Left Fight Left Let Right Left Left Right

Median Width{f) 12 12 12 12

Link Offset{f) 0 i 0 0

Crosswalk Width(ft) 16 16 18 16

Twa way Lefi Tum Lane

Headway Facior i00 100 100 100 100 100 10D 100 100 100 100 100

Turning Speed (mph) 15 [ 15 g 15 g 15 g

Sign Confrol Frae Frea Siop Siop

Intersection Syowvery 00000000

Area Typa: Orthear

Caontral Type: Unsignalized

Intersection Capacity Utlization 50.3% ICU Level of Service B

Analysis Period (min) 15

3: Worchester Dr/Amour de Flame Wy & McCulloch Rd McCulloch Rd RCA
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HCM 6th TWSC 2048 AM Build
3: Worchester DrfAmour de Flame Wy & McCulloch Rd O7rzar2022

Int Delay, sfveh T4

Movement  EBL EBT EBR WEL WET WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4+ F % 4 ¥ % ¢ 4 f
Traffic Vol vehih H o4 B R 13m 9 &7 0 4 B 0o 14
Future ‘ol vehh N o437 I/ R’ 133 9 &7 0 47 25 0 114
Confiicting Peds, #hr L] 1] [} 1] /] 1] o 1] ] 1] ] ]
Sign Conirol Free Free Free Free Free Free Stop Siop Stop Siop Stop  Siop
RT Channelized - - Mone - - Mona - - Nome - - More
Storage Length 75 - 215 185 185 1] - 0 - - ]
‘eh in Median Slorage, # - [i] - - 0 - 0 - - ] -
Grade, % 1] - - 0 - ] - - 0 -
Peak Hour Faclor 98 4 9 08 98¢ 08 98 M@ 98 oA 9B o8
Haawy Vehicles, % ] 2 o0 10 0 1] 1] 1] 0 ] 0 ]
Mt Flow 2 48 3D 12 14N 9 68 0 4 X 0 118

Caonficting Flow Al 1430 0 0 476 ] 0 1265 1984 223 1752 2005 ™

Stage 1 - - - - - . S0 S50 - 14685 1485 -
Stage 2 - - 755 1474 - 287 M0 0 -
Critical Hiwy 41 - - 43 - - 75 65 B9 TS5 65 60
Critical Hdwy Stg 1 - 65 55 - 65 455 -
Critical Hawy Stg 2 - - - . . . B5 55 - B5 55 -
Fallow-ug Howy 22 - 23 - a5 4 33 35 4 3
PoiCap-1Manewver 482 - - 1028 - - 128 &2 TAT S8 60 380
Stage 1 - - 518 541 177 194 -
Stage 2 - - - - - . A 1m - T2 5M -
Platoon blocked, % -
MovCap-i Maneuver 482 - - 1028 - - 83 5T TAT 49 55 3&0
Mav Cap-2 Maneuver - g8 & - 48 355 -
Stage 1 - - - - - . 45 505 - 12 1@ -
Stage 2 - - 252 188 615 489 -
HCM Control Delay, s 0.8 01 87.3 405
HCM LOS F E
Capacity (vehih) B3 - 77 482 - - WA - - 48 380
HCM Lane VIC Ratio 0824 - 0061 0066 - - 002 - - 0521 0308
HCM Control Delay {5 6 o0 98 13 - - BA& - - 1405 1BA
HCM Lane LOS F A A B - - A - F €
HCM B5th %tie Qveh) 42 - 02 D2 - - 01 - - 2 13
3: Warchester DrlAmour de Flame Wy & McCulloch Rd McCulloch Rd RCA
2048 AM Build Page 2
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Lanes, Volumes, Timings
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd

2048 AM Build
22022

S TR 20 U . S T 4
Lane Configurations ¥ 4+ N b MO o4+ 7
Traffic Wolume {vph) 110 40 388 B T2 M 1203 3 a5z 20 182 BS
Future Volume {vph] 110 40 384 B T2 M 13 3 52 Kl 182 B5
Ideal Flow (vphpd) 1900 1800 1900 1BOD 1900 1800 1900 1900 1000 1800 1800 1900
Storage Length [ft) 1] GO0 250 ] 500 ] 650 ]
Storage Lanes 1 k] 1 ] 2 ] 1 1
Taper Length {ff) 25 25 25 25
Lane Liil. Factor 1.00 00 0B84 100 100 100 087 100 100 100 100 100
Frt 0.850 0851 0880 L850
it Protected 0.8950 0650 0850 0950
Satd. Flow (prat) 1805 1810 2814 1703 1807 0 367 1809 0 1805 1B63 1538
it Permitied 0.850 0650 0503 0523
Satd. Flow (parm) 1805 1810 28% 1703 1807 0 1838 1809 0 1005 1B63 1538
Right Twm on Red Yes Yes Yes Yes
Satd Flow (RTOR) 308 17 7 12
Link Speed {mph) 45 ¥ B E ]
Link Dstance [ft) 1081 ek 1225 1142
Travel Time () 16.4 5006 Fk] 2
Peak Hour Factor D88 088 06A 098 004 D98 088 088 098 004 088 054
Haavy Vehicles [%) 0% 5% 1 % 0% 0% 1% % % 0% 2% 5%
Adj. Flow {vph) 12 50 306 83 73 I/ 1228 23| 53 20 186 BT
Shared Lane Traffic (%)
Lane Group Flow (vph) 112 50 306 833 104 0 1228 3 ] 20 186 &7
Enter Blocked Infersection No No Na No MNa Mo No Ma Mo Na No No
Lane Alignment Lefi Left  Right Left Left  Right Left Left  Right Left Left  Right
Meadian Width{ft) 24 24 24 24
Link Offsed{ft) ] 0 i 0
Cromswalk Widthi(ft) 16 18 18 16
Twa way Lefi Tum Lane
Haadway Facior 1.00 100 100 100 100 100 .00 1.00 100 100 100 100
Turning Speed (mph) 15 9 15 ] 15 ] 13 ]
Number of Deteciors 1 2 1 1 2 1 2 1 2 1
Detecior Template Left  Thru Right Left  Thru Left  Thu Left Thu Right
Leading Diebector (ft) 20 100 il 20 100 20 100 il 100 2
Traiing Detector (ft) 1 ] a 0 0 ] 1 a 1 ]
Datecior 1 Positiondfi) o /] [i] o 1] ] 1] [i] o 0
Detecior 1 Size(fi) 20 ] Pl 20 i 20 i 20 i 20
Detecior 1 Type ChEx Cl+Ex OCl#Ex CHEx CHEx Cl#Ex CHEx CiEx ChEx ChHEx
Detecior 1 Channel
Datecior 1 Extend (s) oo (1] 0o oo (1] oo [uly] oo 0o (1]
Detecior 1 Cwewe (5) 0o oo 0.0 oo 0.0 oo ] 0 0.0 o
Detector 1 Delay (s) 0o oo 0.0 oo (1] oo [uly] oo 0.0 (1]
Detecior 2 Positiond) o4 o ] B
Datecior 2 Size(ff) ] ] Li] i
Detecior 2 Type ChEx CHEx ChEx CHEX
Detecior 2 Channel
Datecior 2 Extend (5) oD 0. ] 0.0
Turn Type Split NA  pt+tov  Split NA pmpt N& prvipt NA  Pemn
Protected Phases ] B 81 4 4 1 i 3 2
2048 AM Build McCulloch Rd RCA 7:00 am 102172021 2048 AM Busld Synchro 11 Report
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Lanes, Volumes, Timings 2048 AM Build
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 22022

ey v NS 2 M)A

Permitted Phases ] 2 2
Detector Phase ] B 81 4 4 1 i 5 2 2
Swiich Phase

Minimum Initial {5) 6.0 6.0 6.0 6.0 6.0 8.0 6.0 a.0 B.D
Minimum Sglit (s) e e MB 248 44 M4 123 M4 M4
Tutal Split {s) e e MB 248 280 511 123 M4 M4
Tuatal Split (%) 26.5% 26.5% 0% 207T% M 2% 426% 103% XB™ 287T%
Maximum Green (5) 250 250 18.0 18.0 226 447 6.0 B0 280
Yellow Time (5) 48 48 48 48 44 44 40 44 44
Al-Red Time (5) 0 20 20 20 20 210 23 20 20
Lozt Time Adust (s) 0.0 oo oo 0.0 oo 00 00 0.0 00
Tuotal Lost Time (5) 6.8 6.8 6.8 6.8 6.4 .4 6.3 6.4 6.4
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optmize? Yes Yas fas Yes Yes
\Vehicle Extension (s) o 30 an a0 30 a0 an 30
Reacall Moda MNone  None Mone  Mane Min  Max Naona Max Max
Walk Time (s) 70 70 7.0 70
Flash Diont Walk (5) 18.0 18.0 20 20
Pedestrian Calls (#hr) o ] o ]
Act Effct Green (s) 122 122 413 10.5 10.5 T2 827 M2 2.1 28.1
Actuated g/C Rafio 012 012 o041 010 010 057 053 034 028 028
wic Ratio 051 023 028 047 08 086 041 0.05 036 015
Canirol Delay 498 425 25 5§18 460 42 187 143 127 0.5
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0 0.0
Tuotal Delay 498 425 25 5§18 460 42 187 143 127 05
LOS D D A D D C B B c A
Approach Delay 15.6 485 n9 Pl
Approach LOS B 1] c c
L —————————————————————
Araa Typa: Crthear

Cyde Length: 120

Actuated Cycle Langth: 100

Matural Cycle: 120

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.96

Intarsection Signal Delay: 23.1 Infarsection LOS: C

Intersection Capacity Utilization 73.0% ICU Level of Servce C

Analysis Pariod (min) 15

Splits and Phases:  4: M. Tanner RdiOld Lockwoad Bw & McCulloch Rd

Vo

2048 AM Build McCulloch Rd RCA 7:00 am 102172021 2048 AM Build Synchro 11 Raport
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Queues 2048 AM Build
4: M. Tanner Rd/Old Lockwood Bv & McCulloch Rd 2022
A ey w8 M A
Lane Group Flow {wph) 12 50 306 83 10 1228 394 Pl 186 BT
wic Ratio 051 023 028 047 05 0B 041 005 036 015
Canirol Delay 498 425 25 518 460 M2 BT 143 327 0.5
Queus Delay (] 0o 0o ] 0.0 (i} oo 00 [+11]
Tatal Delay 498 425 25 518 460 M2 BT 143 327 0.5
Quewe Length 50th (ft) &7 20 a | 56 25 126 5 94 a
Qususa Length B5th (ft) 127 B66 0 103 115 #4756 w2 19 178 a
Intarnal Link Dist {ft) 1001 247 1145 1062
Turn Bay Langth () 600 250 500 650
Basa Capacity (vph) 453 454 1384 307 Ml 14 955 362 585
Starvation Cap Reducin ] o a ] a i ] ] i a
Spillback Cap Reductn ] 0 a ] 0 0 1] a 0 /]
Siorage Cap Reducin ] o a ] o i ] ] ]
Reduced wic Ratio 025 011 028 02F 032 086 041 005 036 015
# 05th percentile volume exceeds capacity, gueus may be longer.
CQuewe shown is maximum afier bwo cycles.
2048 AM Build McCulloch Rd RCA 7:00 am 10/21/2021 2048 AM Build Synchro 11 Repart
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HCM 6th Signalized Intersection Summary 2048 AM Build

4: M. Tanner Rd/Old Lockwood Bv & McCulloch Rd (42022
O T T i . N R S I S 4
Lane Configuratians Y + N T LT ¥ 4+ F
Traffic Wolume {weh'h) 10 40 3688 a1 T2 M 1203 I 5 20 182 B
Fubure Wolume (weh'h) 110 40 388 LA 72 M 1203 R 52 20 182 85
Initial Q (2], veh o 0 1] 1] 1] ] ] a ] 1] 0 0
Ped-Bike AdjA_pbT) 1.00 100 100 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj fp0 100 100 100 100 100 .00 100 100 100 100 100
Work Zone On Approach No Na Mo Mo
Adj Sat Flow, veh/hiin 1900 1826 1885 1811 1900 1900 1885 18T0 1767 1900 1BTD 1826
Adj Flow Rate, veh/h 12 50 306 83 73 B 1228 L 53 20 186 ar
Peak Hour Factor 09 088 084 09 098 09 088 008 098 054 09 098
Percent Heavy Veh, % a 5 1 G 0 ] 1 2 g a 2 5
Cap, vehh 256 258 1037 144 102 49 1378 T66 118 402 527 436
Amive On Green D4 014 014 008 004 008 023 048 048 003 028 028
Sal Flow, veivh 1810 1826 2812 1725 1213 582 483 1580 M6 1810 187D 1547
Grp Volumeiv), vehh 12 50 304 83 1] 108 1228 0 394 20 186 ar
Grp Sat Flow(s),vehihin 1810 1826 1406 1725 0 1795 1742 0 1826 1810 187D 1547
Q0 Sarve(g_s). s 5.6 24 10.3 48 0.0 58 228 00 141 0.4 T4 43
Cyda O Clearig c). 5 56 24 103 46 0.0 58 228 00 141 0a 748 43
Prap In Lane 1.00 100 100 032 1.00 013 1.00 1.00
Lane Grp Cap(c), vehh 256 258 0T 144 1] 150 1375 1] B85 402 527 436
WIC Raticf)} D44 012 038 05 000 072 08 O0QO0 045 005 035 020
Avail Capic_a), veh'h 455 450 1347 32 1] 1375 1] B85 465 527 436
HCM Platoon Ratio 100 100 100 100 100 1.00 1.00 100 100 100 100 100
Upstream Filten(l) g0 100 100 100 OO0 100 100 OQOO 1D0 100 100 100
Unifoem Delay (d), siveh W0  IFT 130D 438 0o 444 18.5 o0 168 241 M5 272
Incr Delay (d2), siveh 12 04 02 a6 0.0 6.3 TR 00 16 o 18 10
Initial @ Delay(d3),siveh 0.0 0.0 00 oo 0.0 0.0 0o a0 0.0 0.0 oo 00
Yile BackOR0(50%),vehin 25 11 32 21 0.0 28 10.8 00 B0 03 a7 17
Unsig. Movement Delay, sieh
LnGrp Delay{d).siveh 402 380 2[3 474 [V . 00 184 241 303 282
LnGrp LOS 8] 1] G o] A 1] C A B C c C
Approach Vo, vehh 058 1, 293
Approach Delay, siveh 280 403 25.1 23
Approach LOS [H D c Cc
Tmmer-AssignedPhe 1 2 4 5 6 008 0000
Phs Duration (G+Y+Rc), 5 o M4 151 B8 WA 208
Change Pericd (Y+Rc), 5 6.4 6.4 6B *63 6.4 6.8
Max Green Setting (Gmax), s 226 280 180 6 4T 250
Max O Clear Time (gc+1),s 248 R TR 28 16.1 123
Green Ext Time (p_c), & (] 12 05 0.0 25 18
Intersection Summary 000000000
HCM 6ith Cirl Delay 9
HCM éth LOS C
Usar approved pedesirian interval io be less than phase max green.
* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.
2048 AM Build McCulloch Rd RCA 7:00 am 1062172021 2048 AM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2048 PM Build
1: M. Orion BwiLockwood By & McCulloch Rd (42022
S T 2 U Y S T
Lane Configuratians W A pEF %R 4 F OB 4 pF % 44  F
Traffic Wolume {wph) 1086 1306 328 408 1028 52 462 GB4 500 i I | m
Future Volume (vph) 1086 1306 328 408 1028 52 462 GB4 500 29 218 1m
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Lane Width ft) 13 13 13 14 14 4 12 12 12 12 12 12
Storage Length (ft) 500 475 260 300 235 T 75 225
Storage Lanes 2 2 2 1 2 2 1 1
Taper Length {ft) 25 25 25 25
Lane Ltil. Factor D97 085 O0B8 097 085 100 087 0B85 088 100 085 1.00
Frt 0.850 0.850 0.850 0.850
Fit Profected 0.950 0.850 0.850 0.950
Satd. Flow (prat) 3618 3730 2TOT 3662 3A51 1723 3242 406 2842 1805 3EID 1615
Fit Permitied 0.950 o172 0.374 0.302
Satd. Flow (parm) 3618 3T ITOT 663 351 1723 1276 3406 2842 574 3B/ 1615
Right Tum on Red a5 Yes Yes Yes
Sald. Flow (RTOR) 147 180 a2 B4
Link Speed {mph) 45 45 0 5
Link Distance (ft) 2125 2685 ars 042
Travel Time (5) 413 40.7 222 184
Peak Hour Factor 0% 088 054 09 098 09 088 008 098 05 09 098
Heavy Vehicles (%) 0% 0% % 2% 0% 0% B% % % 0% 0% 0%
Adj. Flow (vph) 1108 1333 3315 46 149 53 47 &) 50 w22 103
Shared Lane Traffic {%%)
Lane Group Flow (vph) 1108 1333 335 46 149 53 iam (&) 50 w2 103
Enter Blocked Intersection No No No Mo Na Mo No Mo Mo No No No
Lane Alignment Left Left Right  Left Left Right  Left Left  Right Left  Lef  Right
Meadian Width{f) 28 28 24 4
Link Offseb{ft) ] 1] 1] ]
Crosswalk Widthft) 16 16 16 16
Twao way Lefi Tum Lane
Headway Factor Do6 096 006 092 002 092 1.00 100 100 100 100 100
Turning Speed (mph) 15 ] 15 ] 15 ] 15 ]
MNumber of Deteciors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Templale Lefi Thru Right Left Thru FRight Lef Thu  Right Left Thru  Right
Leading Diebector (ft) 0 100 20 20 100 20 20 100 20 20 100 2
Traiing Detector (ft) ] ] [i] 0 1] ] [} 1] ] [i] ] 0
Detector 1 Positionf) 0 ] 1 0 0 0 ] 1] ] 1 0 ]
Detector 1 Size(f) n ] 20 1] ] 20 20 ] 20 20 B 20
Detector 1 Type ChEx Cl+Ex Cl+Ex ChEx CHEx OCHEx ChEx CHEx Cl+Ex Cl+Ex CHEx ChEx
Detector 1 Channel
Detector 1 Extend (5) 0.0 0.0 an oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 1 Cuwews (5) 0.0 oo 0.0 oo 0.0 0.0 (1] 00 oo 00 0.0 00
Detector 1 Delay (=) 0.0 oo 0.0 oo 0.0 0.0 oo ] oo 0.0 oo 0.0
Detector 2 Position(fi) o4 o4 o4 ]
Detector 2 Sizef) ] f i i
Detector 2 Type CHEx ChEx ChEx CHEx
Detecior 2 Channel
Detector 2 Extend (5) (1] (1] 0o 0o
Turn Type Prot MNA  pt+tov  pm+pt NA  Perm pm+pt NA pm+ov  Perm NA&  pm+ov
2048 PM Build McCulloch Rd RCA £:00 pm 102172021 2048 PM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2048 PM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd ZER2022

ey v NS 2 M)A

Protected Phasas 5 2 23 1 ] 3 a 1 4 5
Permitted Phases ] ] B B 4 4
Datector Phase 5 2 23 1 ] B 3 a 1 4 4 5
Swilch Phase
Minimum Initial (s) 6.0 150 6O 150 150 6.0 8.0 B.O BO a0 6.0
Minimum Sgiit (s) 136 506 136 506 5.6 125 455 136 445 445 136
Tatal Split {s) 50 770 M0 4800 490 180 440 240 280 20 520
Tatal Sglit |%) 5.9% 53.1% 16.6% 338% 338% 124% 303% 166% 179% 178% 359%
Maximum Green (s) 444 604 164 414 414 115 375 164 185 185 444
Yellow Time (5] 49 49 49 44 449 40 41 49 40 40 49
Al-Red Time (s) 27 27 27 7 27 25 25 27 25 25 27
Lot Time Adjust (s) ] oo 0o 0.0 0.0 oo 0.4 oo 0 0o 0.
Toatal Lost Time (s) 76 16 T8 T8 T8 6.5 ] 16 6.5 6.5 16
Lead'Lag Lead Lag Lead Lag lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yas Yes Yas Yes Yas Yes Yas
‘Vehicle Extension (s) an a0 an 30 an in an an aa a0 0
Recall Moda MNone Max Mone Max Max Mone MNome Mone Mone None  Mone
Walk Time (5] 70 0 7.0 74 70 70
Flash Dont Walk (s) 360 360 360 320 g Ao
Pedesirian Calls (#hr) ] 0 0 0 I 0
Act Effict Green (s) 444 731 W2 573 430 430 M1 341 540 169 16.1 671
Actuated g/C Rafio 0.3 051 064 040 030 030 024 D0 038 011 011 047
w'c Ratio 0| oOF0 0 074 08 e 1.02 0BG 045 047 055 013
Control Delay 733 301 68 356 605 02 Of0 640 273 E3 652 6.3
Queus Delay 0o oo 0.0 0o 00 0.0 oo 0.0 oo oo 0o (1]
Tatal Delay 733 301 68 356 605 02 970 640 273 E3 652 6.3
LOS E [H A D E A F E c F E A
Approach Delay 245 518 62.1 496
Approach LOS D (1] E D
Intersection Sewngry 0000000000
Area Typa: Orhear
Cyda Length: 145
Actuabed Cycle Length: 143.3
Matural Cycle: 145
Control Type: Actuated-Uncoordinated
Maximum vic Rafia: 1.02
Intersection Signal Delay: 51.2 Infersection LOS: D
Intarsection Capacity Utilization 10B.5% ICU Leved of Sarvica G
Analysis Period [min) 15
Splits and Phases:  1: M. Onion BwiLockwood By & McCulloch Rd

¥io1 b ol %. o3 'l' o=

2048 PM Busld McCulloch Rd RCA 2:00 pm 102172021 2048 PM Build Synchro 11 Raport
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Queues

1: N. Orion Bv/Lockwood By & McCulloch Rd

2048 PM Build

O T T i . N R S I S 4

Lane Group Flow {wph) 1108 1333 335 416 10440 53 4T 608 510 30 Ly 103
wt Ratio 088 oOm o018 07 O0M 008 102 O0B6 Q045 04T 055 013
Canirol Delay 733 301 68 356 605 g2 o970 640 273 BI1  B52 6.3
Queus Delay 00 0o 00 oo 0.0 a0 oo 0.0 oo 0o oo 0o
Tatal Delay 733 301 68 356 605 02 970 640 273 BI1  B52 6.3
Queue Length 50th (ft) ~4 314 ] ] 07 0 3 an 158 ki) 104 ]
Quewe Length B5th (ft) #10T 615 65 146 #643 0 #324 408 13 65 148 43
Internal Link Dist {ft) 2645 2605 =] 862
Turn Bay Length if) 500 475 260 300 235 3T 75 225
Basa Capacity {vph) 1121 1903 1832 618 1156 650 41 B82 1187 Ta 4N 800
Starvation Cap Reductn ] ] 1] ] i 0 ] L] 0 1] ] 0
Spillback Cap Reductn ] 0 a ] 0 0 1] 1] 0 /] ] 0
Storage Cap Reducin ] ] 1] ] ] 0 ] L] 0 ] ] 0
Reduced wc Ratio 098 omm 018 067 08 008 102 0T 043 03 045 013
=~ Volume exceeds capacily, queue is theoratically infinite.

Cuewe shown is maximum afier bwo cycles.
# 05th percentile volume exceeds capacity, gueus may be longer.

CQuewe shown is maximum afier bwo cycles.
2048 PM Build McCulloch Rd RCA £:00 pm 10212021 2048 PM Build Synchro 11 Report
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HCM 6th Signalized Intersection Summary 2048 PM Build
1: N. Orion Bv/Lockwood By & McCulloch Rd EER022

O T T i . N R S I S 4

Lane Configurstons "™ M ff Y M ™ M % AT
Traffic Volume (veh'h) 1086 1306 aza 408 10X 52 462 GE4 500 ' 218 101
Fubure Volume (veh'h) 1086 1306 28 408 1028 52 462 GE4 500 Fa! 218 101
Initial G (), weh 1] (1] 1] 1] i o 1] 0 (1] 1] 1] 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo

Adj Sat Flow, veh/hiin 1976 1976 1809 1045 1976 1876 17B1 1811 1000 1900 1800 1900
Adj Flow Rate, veh'h 1108 1333 335 416 1049 53 4T (] 510 30 222 103
Peak Hour Factor o8 0.88 083 0498 088 098 088 Do8 0.98 083 098 0.58
Percant Heavy Weh, % 0 o 5 2 i} i} B L] i} a 0 o
Cap, vehifh 1118 1856 1624 518 1072 478 312 BBO 100D B 485 Ti0
Amive On Green 0 040 043 010 0.2 029 0.08 026 0.26 013 013 0.13
Sal Flow, vehih BT 374 3|I2 3584 AT 16TS 0 @01 M4 2B 470 3610 1610
Gp Violumeiv), vehh 1108 1333 335 416 1049 53 471 (1] 510 3 22 103
Gp Sat Flow(s),vehihin 1825 1877 W16 1797 1877 1675 1648 TR 14T 470  1B05 1610
Q Serve{g_5). 5 4318 A0.4 8.3 1.7 402 34 1.5 274 20.5 B2 B2 55
Cyde 0 Clear(g .= 4318 404 83 1.7 402 34 115 274 205 185 B2 L1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Caplc), vehih 1118 1856 1624 510 1072 478 512 BOO 100D B 485 T10
WIC RatiofX} 089 0Tz 021 072 0.28 011 082 o.Ta 0.9 0.36 046 0.13
Avail Capic_a), vehh 1118 1856 1624 B35 1072 478 512 BOO 100D B 485 T10
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Unifoern Delay (d), siveh 5.1 288 150 24 514 a2 55.8 5.0 36T 67.0 aTe 242
Incr Delay (d2). shveh M7 24 0.3 as 228 05 220 46 04 27 o7 [N ]
Initial O Delay(d3),siveh 0.0 0o 0.0 oo 0 0o o0 00 (] 00 oo 0.0
Yile BackOR(50%),vehin 2 18.0 28 53 218 14 51 124 12 12 38 22

LriGrp Delayid). shveh T4E M2 152 358 742 @7 TT6 546 371 EAT 585 243
LnGrp LOS E C 8 ] E D E ] D E E [
Apgroach Vo, vehh 2776 1518 1678 355
Aporoach Delay, siveh 6.7 624 557 406
Aporoach LOS D E E D
Tmer-AssignedPhs 1 2 3 4 5 6 8 0000000000000
Phs Duration (G+Y<Rc) s 217 793 180 260 520 490 440

Change Pericd (Y+Rc), 5 *76 ‘76 65 65 °TA ‘T 6.5

Max Green Setfing (Gmax).5  *16  *68 115 185 44  *4 75

Max O Clear Time jpc+/1), 5 137 424 135 205 458 422 294

Green Ext Time {p_c), 5 04 125 00 00 00 00 43

Intersection Summary 0000000000
HCM 6th Cirl Delay 53.0

HCM 6ih LOS 1]

Usar approved pedesirian interval io be less than phase max green.
* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.
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Lanes, Volumes, Timings
2: Worchester DriKeats Wy & McCulloch Rd

2048 PM Build
22022

S TR 20 U . S T 4
Lane Configuratians N M4 F N M L LT
Traffic Wolume {wph) o 1694 123 13 11 27 BS 0 1 13 0 o4
Future Volume (vph) B4 1604 123 13 114 7 85 [ 1 13 1] o4
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Storage Length (ft) 120 200 175 0 ] 0 i ]
Storage Lanes 1 1 1 ] 1 ] 1 0
Taper Length {f) 25 25 25 25
Lane LUtil. Factor 100 085 100 100 085 095 .00 100 100 100 100 100
Frt 0.850 0.9a7 0.850 0.850
Fit Profected 0.950 0.850 0,850 0.950
Satd. Flow (prot) 1805 3610 1615 1805 3504 0 1805 1615 0 1805 1615 0
Fit Permitied o.ar 0.080 0608 0750
Sald. Flow (parm) 184 3610 1615 152 3589 0 1155 1615 0 1425 1615 ]
Right Twm on Red Yes Yes Yes Yes
Saild. Flow (RTOR) 145 3 205 184
Link Speed (mph) 45 45 ] F.-]
Link Déstance (ft) 2685 1825 464 245
Traved Time (5} a7 T 128 6.7
Peak Hour Factor D98 098 084 09 00948 09 088 0S8 098 054 09 0098
Haavy Vehicles (%) 0% % 0% % % 0% 0% s % 0% 0% 0%
Adj. Flow (vph) g6 1720 126 13 1218 28 a7 a 1 13 1] 96
Shared Lane Traffic (%)
Lane Group Flow {vph) 96 1728 126 13 1244 0 a7 11 ] 13 a6 0
Enter Blocked Intersection Mo No Mo Mo Mo Mo No Mo Mo Mo Mo No
Lane Alignment Lefi Left  Right Left Left  Right Left Left  Right Left Left  Right
Madian Width{ft) 28 28 12 12
Link Offseb{ft) ] 1] 1] 0
Crosswalk Widthift) 16 16 16 16
Twa way Lefi Tum Lane
Headway Factor 0 100 100 100 100 100 .00 100 100 100 100 100
Turning Speed (mph) 15 9 15 ] 15 ] 15 ]
Humber of Deteciors 1 2 1 1 2 1 2 1 2
Detector Template Lefi  Thru  Right Left  Thru Left  Thu Left  Thu
Leading Diebactor (ft) n 100 20 20 100 20 100 20 100
Traiing Detector (ft) 0 ] 1 0 0 ] 1] 1 0
Detector 1 Positiondfi) ] ] [i] 0 1] [} 1] [i] ]
Detector 1 Size(f) 0 ] 20 0 i 20 i 20 i
Detector 1 Type ChEx Cl+Ex CiHEx ChEx ChEx ClEx ChEx CiEx ChEx
Detecior 1 Channel
Detector 1 Extend (s) 0.0 0o an oo 0.0 (1] 0o 00 oo
Detector 1 Quwsws (5) 0.0 oo 0.0 oo 0.0 oo ] 0.0 oo
Detector 1 Delay (s) 0.0 oo 0.0 oo 0.0 (1] 0o 00 0.0
Detector 2 Positionf) a4 o ] od
Detector 2 Size(f) ] ] L] G
Detector 2 Type CHEx CHEx ChEx CHEX
Detector 2 Channel
Detector 2 Extend (5) 0.0 0.0 ] 0.0
Turn Type pmspt  NA Perm  pmpt WA pmpt hA potpt  NA
Protected Phasas 1 ] 5 2 T 4 3 8
2048 PM Build McCulloch Rd RCA £:00 pm 102172021 2048 PM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2048 PM Build
2: Worchester DriKeats Wy & McCulloch Rd ZER2022

ey v NS 2 M)A

Permitted Phases B ] 2 4 i
Detector Phase 1 ] f 5 2 T 4 3 ]
Swiich Phase

Minimum Initial {5) 6.0 15.0 15.0 6.0 15.0 6.0 8.0 6.0 a.0
Minimum Sglit (s) 128 358 38 128 208 114 264 114 134
Tutal Split {s) 142 594 504 128 580 114 24 114 6.4
Tuatal Split (%) 129% 540% 540% 116% 527T% 10.4% 24.0% 104% 24.0%
Maximum Green (5) 74 526 524 60 512 60 210 6.0 210
Yellow Time (5) 48 48 48 48 48 34 34 a4 34
Al-Red Time (5) 0 20 20 20 20 20 210 20 20
Lozt Time Adust (s) 0.0 oo 0.0 oo 0.0 (1] 00 00 0.0
Tuotal Lost Time (5) 6.8 6.8 6.8 6B 6.8 h4 54 54 54
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optmize? Yes Yes Yes Yes Yas ‘fas Yes fas Yes
\Vehicle Extension (s) o 30 an an 30 a0 in a0 an
Reacall Moda None Min Min  Mone Min MNone  Mone Naona Max
Walk Time (s) 70 70 70 70

Flash Diont Walk (5) 220 220 16.0 140

Pedestrian Calls (#hr) ] 1] 1] a

Act Effct Green (s) G4 537  HEAT 521 475 20 78 258 212
Actuated g/C Rafio 056 053 053 052 047 028 028 026 0
wic Ratio D44 08B0 014 007 073 023 002 0.03 020
Canirol Delay 171 a5 23 105 262 204 01 w4 ng
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0
Tuotal Delay 171 a5 23 105 262 204 01 4 ng
LOS B Cc A B C C A C A
Approach Delay 28.1 26.0 26.1 41
Approach LOS Cc C c A
L —————————————————————
Araa Typa: Crthear

Cyde Length: 110

Actuated Cycle Langth: 100.7

Matural Cycle: 110

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.90

Intarsection Signal Delay: 26.5 Infarsection LOS: C

Intersection Capacity Utilization 79.0% ICU Level of Servce D

Analysis Pariod (min) 15

Splits and Phases:  2: Worchester Dreats Wy & McCulloch Rd

"} a1 ‘._Ell \"\D]- TEH

e |

2048 PM Busld McCulloch Rd RCA 2:00 pm 102172021 2048 PM Build Synchro 11 Raport
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Queues 2048 PM Build
2: Worchester DriKeats Wy & McCulloch Rd EER022
A T 2 Y B
Lane Group Flow {wph) 96 1720 128 13 148 a7 1 13 96
wic Ratio 044 08B0 014 007 0T 0¥ 002 003 020
Canirol Delay 171 305 231 105 262 204 o1 274 0g
Queus Delay (] 0o 0o ] 0.0 (i} oo 00 0o
Tatal Delay 171 305 231 105 262 X4 o1 274 0g
Quewe Length 50th (ft) ki) 468 a 4 366 40 1] i} 0
Qususa Length B5th (ft) 51 #4810 4 12 452 86 ] 2 0
Intarnal Link Dist {ft) 2605 1745 389 165
Turn Bay Langth () 120 200 175
Basa Capacity (vph) 1833 932 178 183 m 585 388 485
Starvation Cap Reducin ] o a ] a i ] ] i
Spillback Cap Reductn ] 0 a ] 0 0 1] a 0
Siorage Cap Reducin ] o a ] o i ] ] i
Reduced wic Ratio 043 0BG 014 007 067 023 002 003 020
# 05th percentile volume exceeds capacity, gueus may be longer.
CQuewe shown is maximum afier bwo cycles.
2048 PM Build McCulloch Rd RCA £:00 pm 10/21/2021 2048 PM Build Synchro 11 Repart
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HCM 6th Signalized Intersection Summary 2048 PM Build
2: Worchester DriKeats Wy & McCulloch Rd EER022

O T T i . N R S I S 4

Lane Configurstons % M % A N b N b
Traffic Volume (veh'h) 94 1604 123 13 11 27 BS 1] 1 13 1] o4
Fubure Volume (veh'h) B4 1604 123 13 1104 27 B5 1] 1 13 1] o4
Initial G (), weh 1] (1] 1] 1] i o 1] 0 (1] 1] 1] 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo

Adj Sat Flow, veh/hiin 1800 1800 1900 1900 1900 1800 1900 1900 1900 1900 1800 1900
Adj Flow Rate, veh'h a6 1720 128 13 1218 28 a7 0 1 13 0 e il
Peak Hour Factor o8 0.88 083 0498 088 098 088 Do8 0.98 083 098 0.58
Percant Heavy Weh, % 0 o a i] i} i} ] 0 i} a 0 o
Cap, vehifh 250 1mer 801 110 1667 k] 360 1] 3T 388 1] 322
Amive On Green 005 0.50 0.50 0.02 048 D46 0.05 0.00 023 oo2 i} 0.2
Sal Flow, vehih 1810 3610 1610 1810 3607 83 1810 0 1610 1810 0 1610
Gp Violumeiv), vehh a6 1720 124 13 604 a7 a7 1] 1 13 1] =]
Gp Sat Flow(s),vehihin 1810 1BO5 1610 1810 1805 1BAS 1810 0 1610 1810 D 1810
Q Serve{g_5). 5 28 486 45 04 28.8 0.8 40 0.0 1] L] oo B3
Cyda O Clear(g_c), s 20 486 45 04 268 B 40 00 06 06 00 53
Prop In Lane 1.00 1.00 1.00 0uD4 1.00 1.00 1.00 1.00
Lane Grp Caplc), vehih 251 1mar BO1 110 834 &7 360 0 3T ki) 3z
WIC RatiofX} 038 0.96 0.1 012 0.7 073 0.24 0.0a 0.03 003 ouoa 0.3
Avail Capic_a), vehh 281 1806 BOS 181 arg a18 368 1] T 458 1] 3z
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 1.00 1.00 1.000 00D 1.00 100  0.00 1.00
Unifoern Delay (d), siveh 18.0 255 144 244 230 Falli] 304 0.0 o 24 oo 3548
Incr Delay (d2). shveh 1.0 134 01 05 a0 28 03 0.0 ii] 0.0 0. 24
Initial O Delay(d3),siveh 0.0 0o 0.0 oo 0 0o o0 00 (] 00 oo 0.0
Yile BackOR(50%),vehin 1.1 218 1.7 02 1149 124 18 00 0z 03 0. 23
Unsig. Movement Delay, siveh

LnGrp Delay({d).sveh 19.0 B8 145 245 259 258 nz2 0o 3 24 0. 382
LrGrp LOS B D B c C c C A c c A D
Approach Vol, vehh 1951 1250 o 108
Aporoach Delay, siveh 36.3 259 32 aTs
Approach LOS 1] C C D

Phs Duration (G+Y+Rc), s 124 554 73 300 BT 81 108 24
Change Period (Y+Rc), s 6.8 6.8 5.4 54 6.8 6.8 54 5.4
Max Green Setting (Gmax),s 74 512 60 210 60 &6 60 210
Max O Clear Time (g c+l1j,s 49 308 26 26 24 50.6 6.0 73

Green Ext Time {p_c), 5 o0 TE 00 o0 00 1B 00 04
Intersection Summary 0000000000
HCM 6th Cirl Delay 23
HCM 6ih LOS c

Usar approved pedesirian interval io be less than phase max green.

2048 PM Busld McCulloch Rd RCA 2:00 pm 102172021 2048 PM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2048 PM Build

3. Worchester DrfAmour de Flame Wy & McCulloch Rd Orizar20ez
A a2y TNy A2

Lane Configurations N M % M F N 4 F 4 F

Traffic: Violume {vphi) 150 1517 58 52 1061 34 45 ] 47 M 0 119

Future Volume {wph) 150 1817 58 a2 1081 34 45 L1} 47 £ a 118

Idieal Flaw (vphpl} 1900 1000 1900 1800 1900 1900 1900 1900 100D 1900 1800 1900

Storage Length (ft) 5 s 185 185 0 0 i 0

Siorage Lanes 1 1 1 1 1 1 0 1

Taper Length {ff) 25 5 25 25

Lane Liil. Factor 100 085 100 100 08 100 100 100 100 100 100 100

Frt 0850 0.850 iF:< 1] 0850

Fit Protected 0.850 0.850 0.850 0.850

Satd. Flow (prot) 1805 3610 1615 1BO5 3610 1615 1805 1900 1615 0 1805 1615

Fiit Permitied 0.850 0.850 0.850 0.850

Satd. Flow (parm) 1805 3610 1695 1BO5 3610 1615 1805 1900 1615 0 1805 1615

Link Speed {mph) 45 45 = F.

Link Distance (ft) 1825 1081 387 223

Travel Time (s} w7 16.4 108 6.1

Peak Hour Faclor 098 0.8 0.68 098 0.08 0.98 0.8 088 0.98 054 0.98 0.08

Heavy Vehicles (%) 0% 0% 0% % % 0% 0% 0% % 0% 0% 0%

Ady. Flow (vph) 153 1848 5 53 1083 kL 46 L1} 48 35 a 121

Shared Lane Traffic {%)

Lane Group Flow (wph) 153 1548 54 53 1083 kL 46 0 48 1] kL 121

Enfer Blocked Infersection Mo No Na Mo Mo Mo No Na Mo Mo Mo No

Lane Alignment lei  Left FRight Left Left Fight Left Let Right Left Left Right

Median Width{f) 12 12 12 12

Link Offset{f) 0 i 0 0

Crosswalk Width(ft) 16 16 18 16

Twa way Lefi Tum Lane

Headway Facior i00 100 100 100 100 100 10D 100 100 100 100 100

Turning Speed (mph) 15 [ 15 g 15 g 15 g

Sign Confrol Frae Frea Siop Siop

Intersection Syowvery 00000000

Area Typa: Orthear

Caontral Type: Unsignalized

Intersection Capacity Utlization 64.4% ICU Level of Sarvica ©

Analysis Period (min) 15

3: Worchester Dr/Amour de Flame Wy & McCulloch Rd McCulloch Rd RCA

2048 PM Build Page 1
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HCM 6th TWSC
3. Worchester DrfAmour de Flame Wy & McCulloch Rd

2048 PM Build

orizai20ez

A AR AN

Int Delay, sheeh 578

Lane Configurations % #4 % 44
Traffic Vol, vehh 150 1517 S8 52 1081
Future Vo, veh'h 150 1517 58 52 1061
Confiicting Peds, #hr L] 1] [} 1] ]
Sign Conirol Free Free Free Free Free
RT Channelized - - Mone - -
Storage Length 275 L] -
‘Veh in Median Siorage, # - 1] - - ]
Grade, % - 0 - - 0
Peak Hour Factor 9 9% 98 08 98
Heavy Vehicles, % 0 0 [ 0 0
Mvmt Flow 153 1548 50 53 1083
Caonficting Flow Al 1118 1] 0 1607 ]

Siage 1 - - - -

Stage 2 - - - -
Critical Hdwy 41 - 41 -
Critical Hdwy Sig 1 - - - -
Critical Hdwy Sig 2 - - - - -
Fllow-wp Howry 22 - 22 -
Pot Cap-1 Mansuver 632 - - f12 -

Stage 1 - - - -

Siage 2 - - - - -
Plaboon blockad, % = -
Mov Cap-1 Maneuver 632 - - 412 -
Mav Cap-Z Maneuver - - - -

Siage 1 - - - - -

Stage 2 - - -
HCM Control Delay, s~ 1.1 07
HCM LOS
Capacity (wah/h) L] - M6 632
HCM Lane VIC Ratio 574 - 0138 D42
HCM Control Delay (s) §30379 0 171 125
HCM Lane LOS F A C B
HCM 95th %itile (veh) 71 - 05 08
~ Volume exceeds capacity

F % 4
M 45 i}
M4 45 1]

1] o i}

Free Stop Siop
Hona - -
185 1] -
- - 1]

- - 1]

WM 98 @

0 1] 1]
35 46 i}

0 2802 30748

- 1854 1854
- M8 1224
- 75 &S5
65 53
- B5 &S
- 35 4
- =18 12
- T8 125
- 430 24
- =A i
-8 B
- 58 B85
- 282 2
§14M7
F
- - 412
- 01X
- - 15
- - [
- - D4

BB, . .Eufﬁ!

—

ool oo . .-%ia:.a-'h
S.g., . 58.32

74 2260 3102 2

§: Delay exceeds 300s  +: Computation Not Defined

1189
1080
15
6.3
65
3.5
-3
203

1189 2
1913 -
65 60
55 -
55 =

4 33

12 430
264 =
17 2

8 400

g8 =

0 =
Ba =

15 480

- 2313 0248
51121 1448
F B

5 1

*: All major volume in platoon

McCulloch Rd RCA
Page 2
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Lanes, Volumes, Timings
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd

2048 PM Build
22022

S TR 20 U . S T 4
Lane Configuratians Yy O+ N T LT ¥ 4+ F
Traffic Wolume {wph) 155 17 1310 43 BT 1 913 4N 5 25 480 130
Future Volume (vph) 155 17 1310 43 a7 1 913 41 52 25 469 130
Ideal Flow (vphpd) 1900 1800 1900 1200 1900 1900 1900 1900 1800 1900 1800 1900
Storage Length (ft) 1] 600 250 0 500 0 650 ]
Storage Lanes 1 k] 1 ] 2 ] 1 1
Taper Length {f) 25 25 25 25
Lane LUtil. Factor g0 100 OB4 100 100 100 Q87 100 100 100 100 100
Frt 0.850 0983 0.983 0.850
Fit Profected 0.950 0.850 0,850 0.950
Satd. Flow (prot) 1805 1800 2842 1BO5 1864 0 3502 1868 0 1805 1BB1 1615
Fit Permitied o527 0681 LRI 0493
Sald. Flow (parm) 1001 1800 2842 1284 1864 ] 3Tz 1864 ] 937  1BA1 1615
Right Twm on Red Yes Yes Yes Yes
Saild. Flow (RTOR) 470 4 i 253
Link Speed (mph) 45 ] k] 35
Link Déstance (ft) 1081 227 1225 1142
Traved Time (5} 164 50.6 239 22
Peak Hour Factor D98 098 084 09 00948 09 088 0S8 098 054 09 0098
Haavy Vehicles (%) 0% % 0% % % 0% 0% s % 0% 1% 0%
Adj. Flow (vph) 158 18 1337 =4 & 1 paz 419 53 26 479 133
Shared Lane Traffic (%)
Lane Group Flow {vph) 158 18 1337 =4 100 0 932 472 ] 26 470 133
Enter Blocked Intersection Mo No Mo Mo Mo Mo No Mo Mo Mo Mo No
Lane Alignment Lefi Left  Right Left Left  Right Left Left  Right Left Left  Right
Madian Width{ft) 24 4 M4 4
Link Offseb{ft) ] 1] 1] 0
Crosswalk Widthift) 16 16 16 16
Twa way Lefi Tum Lane
Headway Factor 0 100 100 100 100 100 .00 100 100 100 100 100
Turning Speed (mph) 15 9 15 ] 15 ] 15 ]
Humber of Deteciors 1 2 1 1 2 1 2 1 2 1
Detector Template Lefi  Thru  Right Left  Thru Left  Thu Left Thu  Right
Leading Diebactor (ft) n 100 20 20 100 20 100 20 100 20
Traiing Detector (ft) 0 ] 1 0 0 ] 1] 1 0 ]
Detector 1 Positiondfi) ] ] [i] 0 1] [} 1] [i] ] 0
Detector 1 Size(f) 0 ] 20 0 i 20 i 20 i 20
Detector 1 Type ChEx Cl+Ex CiHEx ChEx ChEx ClEx ChEx CiEx ChEx ChEx
Detecior 1 Channel
Detector 1 Extend (s) 0.0 0o an oo 0.0 (1] 0o 00 oo 00
Detector 1 Quwsws (5) 0.0 oo 0.0 oo 0.0 oo ] 0.0 oo 0.0
Detector 1 Delay (s) 0.0 oo 0.0 oo 0.0 (1] 0o 00 0.0 00
Detector 2 Positionf) a4 o ] od
Detector 2 Size(f) ] ] L] G
Detector 2 Type CHEx CHEx ChEx CHEX
Detector 2 Channel
Detector 2 Extend (5) 0.0 0.0 ] 0.0
Turn Type pmspt  NA - pttov  pmpt WA pm+pt hA potpt  NA  Pem
Protected Phasas 3 B 81 ) 4 1 i 5 2
2048 PM Build McCulloch Rd RCA £:00 pm 102172021 2048 PM Build Synchro 11 Raport
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Lanes, Volumes, Timings 2048 PM Build
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd 22022

ey v NS 2 M)A

Permitted Phases 8 4 ] 2 2
Detector Phase 3 B 81 ) 4 1 i 5 2 2
Swiich Phase

Minimum Initial {5) 6.0 6.0 6.0 6.0 6.0 8.0 6.0 a.0 B.D
Minimum Sglit (s) e e MB 248 44 M4 123 M4 M4
Tutal Split {s) 285 380 177 252 w0 ¢ 123 B3 3|3
Tuatal Split (%) 21.9% 2T™ 136% 104% 2B.5% 492% 05% W02% 302%
Maximum Green (5) 217 282 108 16.4 06 578 6.0 28 329
Yellow Time (5) 48 48 48 48 44 44 40 44 44
Al-Red Time (5) 0 20 20 20 20 210 23 20 20
Lozt Time Adust (s) 0.0 oo oo 0.0 oo 00 00 0.0 00
Tuotal Lost Time (5) 6.8 6.8 6.8 6.8 6.4 .4 6.3 6.4 6.4
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optmize? Yes Yes Yes Yas fes Yes fas Yes Yas
\Vehicle Extension (s) o 30 an 30 a0 30 a0 an 30
Reacall Moda MNone  None Mone  Mane Min  Max Naona Max Max
Walk Time (s) 70 70 7.0 70
Flash Diont Walk (5) 18.0 18.0 20 20
Pedestrian Calls (#hr) o ] o ]
Act Effct Green (s) WE 285 657 279 200 702 630 3.1 kB0 330
Actuated g/C Rafio 032 023 053 023 098 057  0s 032 027 027
wic Ratio D@ 02r o7 014 033 0.94 049 0.08 095 022
Canirol Delay 3¥32 422 185 0T 475 532 244 178 762 0B
Queus Dalay 0.0 oo 0.0 oo 0.0 oo 0.0 0.0 0.0 0.0
Tuotal Delay ¥32 422 185 M7 475 532 M4 1784 TE2 0B
LOS c D B c D D c B E A
Approach Delay 217 420 4315 581
Approach LOS Cc 1] u] E
L —————————————————————
Araa Typa: Crthear

Cyde Length: 130

Actuated Cycle Langth: 123.7

Matural Cycle: 130

Canirol Type: Semi Act-Uncoord

Maximum wic Rafio: 0.95

Intarsection Signal Delay: 36.6 Infarsection LOS: D

Intersection Capacity Utilization §2.2% ICU Level of Service F

Analysis Pariod (min) 15

Splits and Phases:  4: M. Tanner RdiOld Lockwoad Bw & McCulloch Rd

%Eli i i a2 "’53 1‘_94

_
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Queues 2048 PM Build
4: M. Tanner Rd/Old Lockwood Bv & McCulloch Rd 2022
A ey w8 M A
Lane Group Flow {wph) 158 119 1337 24 100 a32 472 6 470 133
wic Ratio 038 027 077 014 03\ 0 040 008 085 0R
Canirol Delay 132 422 185 297 475 532 M4 174 Ta2 0.8
Queus Delay (] 0o 0o ] 0.0 (i} oo 00 0o [+11]
Tatal Delay 332 422 185 297 475 532 M4 17B  Ta2 0.8
Quewe Length 50th (ft) 93 81 332 4 68 338 74 9 393 1]
Qususa Length B5th (ft) 148 140 458 52 128 &#40 3493 M4 2630 a
Intarnal Link Dist {ft) 1001 247 1145 1062
Turn Bay Langth () 600 250 500 650
Basa Capacity (vph) 467 450 1714 360 34 988 954 338 502 616
Starvation Cap Reducin ] o a ] a i ] ] i a
Spillback Cap Reductn ] 0 a ] 0 0 1] a 0 /]
Siorage Cap Reducin ] o a ] o i ] ] i ]
Reduced wic Ratio 034 026 078 012 03 094 040 008 085 02
# 05th percentile volume exceeds capacity, gueus may be longer.
CQuewe shown is maximum afier bwo cycles.
2048 PM Build McCulloch Rd RCA £:00 pm 10/21/2021 2048 PM Build Synchro 11 Repart
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HCM 6th Signalized Intersection Summary
4: N. Tanner Rd/Old Lockwood Bv & McCulloch Rd

2048 PM Build

O T T i . N R S I S 4
Lane Configurstons % f % b ™ot N 4
Traffic Volume (veh'h) 155 nr 1310 43 BT 1 w3 411 52 ] 464 130
Fubure Volume (veh'h) 155 M7 1310 43 &7 1 913 41 52 25 484 130
Initial G (), weh 1] (1] 1] 1] i o 1] 0 (1] 1] 1] 1]
Ped-Bike Adj/A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Agproach Mo Mo Mo Mo
Adj Sat Flow, veh/hiin 1800 1800 1900 1900 1900 1800 1900 1900 1000 1900 185 1900
Adj Flow Rate, veh'h 158 18 1337 44 B2 11 B3z 410 53 Fail 470 133
Peak Hour Factor o8 0.88 083 0498 088 098 088 Do8 0.98 083 098 0.58
Percant Heavy Weh, % 0 o a i] i} i} ] 0 i} a 1 o
Cap, vehifh 413 445 1348 213 325 40 984 TE9 100 kLT 438 425
Amive On Green o.0a 0.23 02 0.05 0.x 020 0.24 048 048 003 026 0.28
Sal Flow, vehih 1810 1800 283 1810 1658 25 I[/I0 1653 208 1810 1885 1810
Gp Violumeiv), vehh 158 18 1337 24 0 100 93 1] 472 il 474 133
Gp Sat Flow(s),vehihin 1810 1000 417 1810 0 1883 1755 0 1882 1810 1@85 1610
Q Serve{g_5). 5 8.5 6.4 202 23 0 a7 a5 0.0 221 13 N2 B2
Cyde 0 Clear(g .= a5 64 202 23 [111] 57 275 g 221 13 32 B2
Prop In Lane 1.00 1.00 1.00 011 1.00 011 1.00 1.00
Lane Grp Caplc), vehih 413 446 1348 213 i 385 984 1] B8O kLT 498 425
WIC RatiofX} 038 02T 0.4 0 0.00 027 0.85 0.0a 0.53 0.or 096 0.3
Ayail Capic_a). veh'h 5M 446 1348 284 i 365 1000 1] B0 o2 498 425
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filten{l} 1.00 1.00 1.00 1.00 0.00 1.00 1.000 00D 1.00 1.00 1.00 1.00
Unifoern Delay (d), siveh 5.2 kL 124 6.5 0 425 /.5 00 228 A 452 36.7
Incr Delay (d2). shveh 0.6 03 25 05 [111] 04 171 0.0 23 0.1 e 19
Initial O Delay(d3),siveh 0.0 0o 0.0 oo 0 0o o0 00 (] 00 oo 0.0
Yile BackOR(50%),vehin a7 28 27 11 [111] 27 11 0.0 10,0 (111 188 34
Unsig. Movement Delay, siveh
LnGrp Delay({d).sveh 358 32 550 37D oD 430 528 00 250 NnT 70 387
LrGrp LOS D D ] D A D D A c c E D
Apgproach Vol, vehvh 1614 144 1404 638
Aporoach Delay, siveh 5.0 411 433 67.2
Approach LOS 1] D 0] E
DerAssiedPhs 1 2 3 4 5 & 1 8 0000000000
Phs Duration (G+Y+Rc), s 6.4 /3 178 N2 o9 658 12.8 36.0
Change Period (Y+Rc), 5 6.4 6.4 6.4 68 *63 6.4 6.8 6.8
Max Green Setting (Gmax). s 30.6 2y AT 184 *8 &TH 108 22
Max Q Clear Time (g c+l1),s 295 332 105 77 33 241 43 3.2
Green Ext Time (p_c), & 05 00 03 03 00 32 00 0D
iorsecton Somwv@ry 0000000000000
HCM &th Cirl Deday 509
HCM Gth LOS u]

Usar approved pedesirian interval io be less than phase max green.

* HCM Gth computational engine requires equal clearance times for the phases crossing the bamier.

2048 PM Busld McCulloch Rd RCA 2:00 pm 102172021 2048 PM Build
PHRILTEC

McCulloch Road from N. Orion Blvd to N. Tanner Rd - RCA Study - Draft Design Traffic Technical Report

Page 649



HCS7 Roundabouts Report

General Information Site Information
Analyst W‘ Intersection McCulloch Rd @ Orion Blvd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Orion Blvd
Analysis Year 2028 L @ Tt Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 2 0 0 0 2 0
Lane Assignment LT TR LT TR LT TR LT TR
Volume (V), veh/h 0 296 275 251 0 370 647 45 0 38 48 53 0 38 323 141
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 302 280 256 0 377 660 46 0 39 49 54 0 39 329 144
Right-Turn Bypass None None None None
Conflicting Lanes 2 2 2 2
Pedestrians Crossing, p/h 175 175 175 175

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 4.6453 | 4.3276 46453 | 43276 46453 | 43276 4.6453 | 4.3276
Follow-Up Headway (s) 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 419 419 542 542 71 71 256 256
Entry Volume, veh/h 411 411 531 531 70 70 251 251
Circulating Flow (vc), pc/h 745 390 621 1076
Exiting Flow (vex), pc/h 373 843 397 962
Capacity (Cpee), pc/h 680 754 943 1019 762 838 502 569
Capacity (c), veh/h 628 696 831 899 692 760 491 556
v/c Ratio (x) 0.65 0.59 0.64 0.59 0.10 0.09 0.51 045

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 19.2 15.3 14.8 12.6 6.3 57 173 13.9
Lane LOS C @ B B A A @ B
95% Queue, veh 438 39 47 4.0 0.3 03 2.9 2.3
Approach Delay, s/veh 17.2 13.7 6.0 15.6
Approach LOS @ B A C
Intersection Delay, s/veh | LOS 14.8 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst W‘ Intersection McCulloch Rd @ Orion Blvd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Orion Blvd
Analysis Year 2028 L @ Tt Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 2 0 0 0 2 0
Lane Assignment LT TR LT TR LT TR LT TR
Volume (V), veh/h 0 640 | 770 193 0 241 606 31 0 272 | 403 295 0 17 128 60
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 653 785 197 0 246 618 32 0 277 411 301 0 17 131 61
Right-Turn Bypass None None None None
Conflicting Lanes 2 2 2 2
Pedestrians Crossing, p/h 175 175 175 175
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 4.6453 | 4.3276 4.6453 | 4.3276 4.6453 | 4.3276 4.6453 | 4.3276
Follow-Up Headway (s) 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 818 818 448 448 495 495 105 105
Entry Volume, veh/h 801 801 439 439 485 485 102 102
Circulating Flow (vc), pc/h 394 1341 1455 1141
Exiting Flow (vex), pc/h 1103 956 1096 574
Capacity (Cpee), pc/h 940 1016 393 454 354 412 473 538
Capacity (c), veh/h 829 896 385 445 347 404 463 528
v/c Ratio (x) 0.97 0.89 1.14 0.99 1.40 1.20 0.22 0.19
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 459 314 121.7 69.9 225.1 1414 11.1 94
Lane LOS E D F B F F B A
95% Queue, veh 15.7 124 16.6 12.5 24.6 19.4 0.8 0.7
Approach Delay, s/veh 38.7 95.8 183.2 10.2
Approach LOS E F F B
Intersection Delay, s/veh | LOS 89.2 F
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HCS7 Roundabouts Report

General Information Site Information
Analyst W‘ Intersection McCulloch Rd @ Orion Blvd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Orion Blvd
Analysis Year 2048 L @ Tt Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 2 0 0 0 2 0
Lane Assignment LT TR LT TR LT TR LT TR
Volume (V), veh/h 0 503 | 467 | 426 0 628 | 1097 | 76 0 65 81 90 0 65 547 240
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 513 476 435 0 641 1119 78 0 66 83 92 0 66 558 245
Right-Turn Bypass None None None None
Conflicting Lanes 2 2 2 2
Pedestrians Crossing, p/h 175 175 175 175

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 4.6453 | 4.3276 46453 | 43276 46453 | 43276 4.6453 | 4.3276
Follow-Up Headway (s) 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 712 712 919 919 121 121 435 435
Entry Volume, veh/h 698 698 901 901 118 118 426 426
Circulating Flow (vc), pc/h 1265 662 1055 1826
Exiting Flow (vex), pc/h 634 1430 674 1634
Capacity (Cpee), pc/h 422 485 734 809 511 579 252 301
Capacity (c), veh/h 413 475 670 738 498 564 247 295
v/c Ratio (x) 1.69 1.47 1.35 1.22 0.24 0.21 1.73 144

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 3437 245.4 184.4 131.3 10.6 9.1 378.2 251.2
Lane LOS F B F B B A F F
95% Queue, veh 41.8 353 37.8 31.2 0.9 0.8 28.1 233
Approach Delay, s/veh 294.5 157.9 919 314.7
Approach LOS F F A F
Intersection Delay, s/veh | LOS 2254 F
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HCS7 Roundabouts Report

General Information Site Information
Analyst W‘ Intersection McCulloch Rd @ Orion Blvd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Orion Blvd
Analysis Year 2048 L @ Tt Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 2 0 0 0 2 0
Lane Assignment LT TR LT TR LT TR LT TR
Volume (V), veh/h 0 1086 | 1306 | 328 0 408 | 1028 52 0 462 684 500 0 29 218 101
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 1108 | 1332 335 0 416 1049 53 0 471 698 510 0 30 222 103
Right-Turn Bypass None None None None
Conflicting Lanes 2 2 2 2
Pedestrians Crossing, p/h 175 175 175 175
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 4.6453 | 4.3276 46453 | 43276 46453 | 43276 4.6453 | 4.3276
Follow-Up Headway (s) 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352 2.6667 | 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 1388 1388 759 759 840 840 178 178
Entry Volume, veh/h 1360 1360 744 744 823 823 174 174
Circulating Flow (vc), pc/h 668 2277 2470 1936
Exiting Flow (vex), pc/h 1872 1623 1859 973
Capacity (Cpee), pc/h 730 805 166 205 139 174 227 274
Capacity (c), veh/h 667 735 163 201 136 171 223 269
v/c Ratio (x) 2.04 1.85 4.57 3.70 6.03 4.83 0.78 0.65
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 488.9 403.3 1660.3 | 1263.1 2327.7 | 1773.8 60.7 384
Lane LOS F B F B F F F E
95% Queue, veh 92.2 84.2 76.3 71.8 89.3 85.2 5.6 41
Approach Delay, s/veh 446.1 1461.7 2050.7 49.5
Approach LOS F F F E
Intersection Delay, s/veh | LOS 1093.3 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Keats Way
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Keats Way
Analysis Year 2028 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 28 266 29 0 4 923 3 0 67 0 9 0 4 1 65
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 29 271 30 0 4 941 3 0 68 0 9 0 4 1 66
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 165 165 474 474 77 71
Entry Volume, veh/h 162 162 465 465 75 70
Circulating Flow (vc), pc/h 9 97 304 1013
Exiting Flow (vex), pc/h 284 1075 32 35
Capacity (Cpee), pc/h 1408 1408 1300 1300 1097 600
Capacity (c), veh/h 1287 1287 1194 1194 1066 588
v/c Ratio (x) 0.13 0.13 0.39 0.39 0.07 0.12
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 38 38 6.9 6.9 40 7.5
Lane LOS A A A A A A
95% Queue, veh 04 04 1.9 1.9 0.2 04
Approach Delay, s/veh 3.8 6.9 4.0 7.5
Approach LOS A A A A
Intersection Delay, s/veh | LOS 6.0 A
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Keats Way
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Keats Way
Analysis Year 2028 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 55 998 73 0 8 704 16 0 50 0 7 0 8 0 55
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 56 1018 74 0 8 718 16 0 51 0 7 0 8 0 56
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 574 574 371 371 58 64
Entry Volume, veh/h 563 563 364 364 57 63
Circulating Flow (vc), pc/h 16 107 1082 777
Exiting Flow (vex), pc/h 1033 825 72 82
Capacity (Cpee), pc/h 1399 1399 1288 1288 566 734
Capacity (c), veh/h 1279 1279 1183 1183 555 713
v/c Ratio (x) 044 0.44 0.31 0.31 0.10 0.09
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 7.2 7.2 5.9 5.9 7.7 6.0
Lane LOS A A A A A A
95% Queue, veh 2.3 2.3 13 13 03 03
Approach Delay, s/veh 7.2 5.9 7.7 6.0
Approach LOS A A A A
Intersection Delay, s/veh | LOS 6.7 A
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Keats Way
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Keats Way
Analysis Year 2048 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 47 451 49 0 7 1566 4 0 114 0 16 0 7 2 110
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 48 460 50 0 7 1597 4 0 116 0 16 0 7 2 112
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 279 279 804 804 132 121
Entry Volume, veh/h 274 274 788 788 129 119
Circulating Flow (vc), pc/h 16 164 515 1720
Exiting Flow (vex), pc/h 483 1825 52 59
Capacity (Cpee), pc/h 1399 1399 1223 1223 917 329
Capacity (c), veh/h 1279 1279 1127 1127 891 323
v/c Ratio (x) 0.21 0.21 0.70 0.70 0.15 0.37

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 4.6 4.6 13.7 137 55 19.3
Lane LOS A A B B A C
95% Queue, veh 0.8 0.8 6.1 6.1 0.5 1.6
Approach Delay, s/veh 4.6 13.7 5.5 193
Approach LOS A B A C
Intersection Delay, s/veh | LOS 11.5 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Keats Way
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Keats Way
Analysis Year 2048 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 94 1694 123 0 13 1194 27 0 85 0 11 0 13 0 94
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 96 1728 125 0 13 1218 28 0 87 0 11 0 13 0 96
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 975 975 630 630 98 109
Entry Volume, veh/h 955 955 617 617 96 107
Circulating Flow (vc), pc/h 26 183 1837 1318
Exiting Flow (vex), pc/h 1752 1401 124 138
Capacity (Cpee), pc/h 1387 1387 1202 1202 298 463
Capacity (c), veh/h 1268 1268 1109 1109 292 454
v/c Ratio (x) 0.75 0.75 0.56 0.56 0.33 0.24

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 14.7 14.7 10.0 10.0 19.9 11.5
Lane LOS B B B B C B
95% Queue, veh 7.7 7.7 3.6 3.6 14 0.9
Approach Delay, s/veh 14.7 10.0 19.9 11.5
Approach LOS B B C B
Intersection Delay, s/veh | LOS 13.0 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch@Amour de Flame
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Amour de Flame Way
Analysis Year 2028 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 18 258 17 0 13 821 5 0 40 0 28 0 15 0 67
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 18 263 17 0 13 837 5 0 41 0 29 0 15 0 68
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 149 149 428 428 70 83
Entry Volume, veh/h 146 146 419 419 69 81
Circulating Flow (vc), pc/h 28 59 296 891
Exiting Flow (vex), pc/h 307 946 23 30
Capacity (Cpee), pc/h 1384 1384 1346 1346 1104 666
Capacity (c), veh/h 1266 1266 1233 1233 1074 653
v/c Ratio (x) 0.12 0.12 0.34 0.34 0.06 0.12

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 3.8 3.8 6.1 6.1 39 6.9
Lane LOS A A A A A A
95% Queue, veh 04 04 1.5 1.5 0.2 04
Approach Delay, s/veh 3.8 6.1 319 6.9
Approach LOS A A A A
Intersection Delay, s/veh | LOS 5.5 A
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch@Amour de Flame
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Amour de Flame Way
Analysis Year 2028 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 89 894 34 0 31 625 20 0 26 0 28 0 20 0 70
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 91 912 35 0 32 638 20 0 27 0 29 0 20 0 71
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 519 519 345 345 56 91
Entry Volume, veh/h 509 509 338 338 55 89
Circulating Flow (vc), pc/h 52 118 1023 697
Exiting Flow (vex), pc/h 961 736 111 67
Capacity (Cpee), pc/h 1354 1354 1275 1275 595 785
Capacity (c), veh/h 1240 1240 1172 1172 584 763
v/c Ratio (x) 0.41 0.41 0.29 0.29 0.09 0.12

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 7.0 7.0 5.8 5.8 73 5.9
Lane LOS A A A A A A
95% Queue, veh 2.0 2.0 1.2 1.2 03 04
Approach Delay, s/veh 7.0 5.8 7.3 5.9
Approach LOS A A A A
Intersection Delay, s/veh | LOS 6.5 A
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch@Amour de Flame
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Amour de Flame Way
Analysis Year 2048 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 31 437 29 0 22 1393 9 0 67 0 47 0 25 0 114
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 32 446 30 0 22 1421 9 0 68 0 48 0 26 0 116
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 254 254 726 726 116 142
Entry Volume, veh/h 249 249 712 712 114 139
Circulating Flow (vc), pc/h 48 100 504 1511
Exiting Flow (vex), pc/h 520 1605 41 52
Capacity (Cpee), pc/h 1359 1359 1296 1296 925 393
Capacity (c), veh/h 1245 1245 1191 1191 900 385
v/c Ratio (x) 0.20 0.20 0.60 0.60 0.13 0.36
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 4.6 4.6 104 104 52 16.3
Lane LOS A A B B A C
95% Queue, veh 0.7 0.7 4.2 4.2 04 1.6
Approach Delay, s/veh 4.6 104 5.2 16.3
Approach LOS A B A C
Intersection Delay, s/veh | LOS 9.2 A
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch@Amour de Flame
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Amour de Flame Way
Analysis Year 2048 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 150 | 1517 58 0 52 1061 34 0 45 0 47 0 34 0 119
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 153 1547 59 0 53 1082 35 0 46 0 48 0 35 0 121
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 880 880 585 585 94 156
Entry Volume, veh/h 862 862 574 574 92 153
Circulating Flow (vc), pc/h 88 199 1735 1181
Exiting Flow (vex), pc/h 1630 1249 188 112
Capacity (Cpee), pc/h 1311 1311 1185 1185 325 520
Capacity (c), veh/h 1203 1203 1094 1094 319 510
v/c Ratio (x) 0.72 0.72 0.52 0.52 0.29 0.30
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 13.8 13.8 9.5 9.5 173 11.5
Lane LOS B B A A C B
95% Queue, veh 6.6 6.6 3.2 3.2 1.2 1.2
Approach Delay, s/veh 13.8 9.5 173 11.5
Approach LOS B A C B
Intersection Delay, s/veh | LOS 12.2 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Tanner Rd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Tanner Rd
Analysis Year 2028 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 65 29 229 0 48 42 20 0 709 197 31 0 12 107 50
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 66 30 234 0 49 43 20 0 723 201 32 0 12 109 51
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 96 234 56 56 956 172
Entry Volume, veh/h 94 229 55 55 937 169
Circulating Flow (vc), pc/h 170 990 108 815
Exiting Flow (vex), pc/h 74 817 287 392
Capacity (Cpee), pc/h 1216 1216 577 577 1295 710
Capacity (c), veh/h 1122 1122 566 566 1260 691
v/c Ratio (x) 0.08 0.20 0.10 0.10 0.74 0.24

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 39 5.1 7.5 7.5 144 8.1
Lane LOS A A A A B A
95% Queue, veh 03 0.8 0.3 03 74 1.0
Approach Delay, s/veh 4.7 7.5 144 8.1
Approach LOS A A B A
Intersection Delay, s/veh | LOS 11.2 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Tanner Rd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Tanner Rd
Analysis Year 2028 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 91 69 772 0 25 51 7 0 538 242 31 0 15 276 77
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 93 70 787 0 26 52 7 0 549 247 32 0 15 282 79
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 163 787 43 43 828 376
Entry Volume, veh/h 160 772 42 42 812 369
Circulating Flow (vc), pc/h 323 889 178 627
Exiting Flow (vex), pc/h 117 680 347 1095
Capacity (Cpee), pc/h 1058 1058 632 632 1221 833
Capacity (c), veh/h 985 985 618 618 1187 810
v/c Ratio (x) 0.16 0.78 0.07 0.07 0.68 045

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 52 19.3 6.6 6.6 12.7 104
Lane LOS A @ A A B B
95% Queue, veh 0.6 83 0.2 0.2 5.8 24
Approach Delay, s/veh 16.9 6.6 12.7 104
Approach LOS @ A B B
Intersection Delay, s/veh | LOS 13.9 B
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Tanner Rd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Tanner Rd
Analysis Year 2048 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed AM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction
Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 110 49 388 0 81 72 34 0 20 182 85 0 1203 | 334 52
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 112 50 396 0 83 73 35 0 20 186 87 0 1227 | 341 53
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60
Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352
Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 162 396 96 96 293 1621
Entry Volume, veh/h 159 388 94 94 287 1589
Circulating Flow (vc), pc/h 1651 318 1389 176
Exiting Flow (vex), pc/h 1364 146 333 820
Capacity (Cpee), pc/h 316 316 1063 1063 436 1223
Capacity (c), veh/h 310 310 990 990 428 1189
v/c Ratio (x) 0.51 1.25 0.09 0.09 0.67 1.34
Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 25.8 172.4 45 45 274 170.8
Lane LOS D F A A D F
95% Queue, veh 2.8 17.9 0.3 03 438 60.0
Approach Delay, s/veh 129.9 45 274 170.8
Approach LOS F A D F
Intersection Delay, s/veh | LOS 134.5 F
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HCS7 Roundabouts Report

General Information Site Information
Analyst P‘ Intersection McCulloch Rd @ Tanner Rd
Agency or Co. : E/W Street Name McCulloch Rd
Date Performed 1/9/2024 N/S Street Name Tanner Rd
Analysis Year 2048 ! @ 1 Analysis Time Period (hrs) 0.25
Time Analyzed PM Peak Peak Hour Factor 1.00
Project Description ‘ ——t r Jurisdiction

Volume Adjustments and Site Characteristics
Approach EB WB NB SB
Movement U L T R U L T R U L T R U L T R
Number of Lanes (N) 0 0 2 0 0 0 2 0 0 0 1 0 0 0 1 0
Lane Assignment LT TR LT TR LTR LTR
Volume (V), veh/h 0 155 117 1310 0 43 87 11 0 913 411 52 0 25 469 130
Percent Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Flow Rate (vece), pc/h 0 158 119 1336 0 44 89 11 0 931 419 53 0 26 478 133
Right-Turn Bypass None None None None
Conflicting Lanes 1 1 2 2
Pedestrians Crossing, p/h 60 60 60 60

Critical and Follow-Up Headway Adjustment
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Critical Headway (s) 45436 | 4.5436 45436 | 4.5436 43276 43276
Follow-Up Headway (s) 2.5352 | 2.5352 2.5352 | 2.5352 2.5352 2.5352

Flow Computations, Capacity and v/c Ratios
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Entry Flow (ve), pc/h 277 1336 72 72 1403 637
Entry Volume, veh/h 272 1310 71 71 1375 625
Circulating Flow (vc), pc/h 548 1508 303 1064
Exiting Flow (vex), pc/h 198 1153 588 1858
Capacity (Cpee), pc/h 862 862 360 360 1098 575
Capacity (c), veh/h 816 816 353 353 1067 564
v/c Ratio (x) 0.33 1.60 0.20 0.20 1.29 1.1

Delay and Level of Service
Approach EB WB NB SB
Lane Left Right | Bypass Left Right | Bypass Left Right | Bypass Left Right | Bypass
Lane Control Delay (d), s/veh 8.3 292.8 13.7 137 152.0 97.2
Lane LOS A F B B F F
95% Queue, veh 1.5 68.8 0.7 0.7 49.1 19.6
Approach Delay, s/veh 243.9 13.7 152.0 97.2
Approach LOS F B F F
Intersection Delay, s/veh | LOS 176.6 F
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This sheet compiles the data from
summary tables in individual alternatives
sheets. To populate the output sheet
press the "Setup Worksheets" button in
the Alternatives_MasterlList tab.

Outputs

McCulloch Rd @ Lockwood Blvd
/ Orion Blvd

Orlando
FL

At-Grade Intersection

Analysis Summary

Planning, Construction & Right of Way Costs S 1,430,000 | $ 2,090,000 1,430,000
Post-Opening Costs S 72,952 $ 98,229 72,952
Auto Passenger Delay S 321,196,873 | $ 42,040,459 321,196,873
[ Truck Delay $ 17,952,420| S 2,349,736 17,952,420
Safety $ 24,478,567 | $ 25,901,539 24,478,567
| Total cost $365,130,812 $72,479,963 $365,130,812

Choose from list

Select Base Case for Benefit-Cost Comparison:

Roundabout (2-Lane)

Auto Passenger Delay $ 279,156,414
Truck Delay S 15,602,684
Safety S (1,422,971)
Net Present Value of Benefits $ 293,336,126
Net Present Value of Costs $ 685,277
Net Present Value of Improvement $ 292,650,849
Benefit-Cost (B/C) Ratio 428.05
Delay B/C 430.13
Control Strategy not
preferred. Benefits are
less than base case and
cost is greater than base
Safety B/C case.
Net Present Value of Total Costs
m Safety
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Outputs

Analysis Summary

This sheet compiles the data from
summary tables in individual alternatives
sheets. To populate the output sheet
press the "Setup Worksheets" button in

McCulloch Rd @ Keats Way /
Worchester Dr

Orlando
FL

At-Grade Intersection

Planning, Construction & Right of Way Costs $ 1,815,000 1,815,000| $ 1,283,000
Post-Opening Costs $ 98,229 98,229 $ 72,952
Auto F Delay $ 18,467,597 18,467,597] $ 5,604,537
Truck Delay S 1,032,196 $ 1,032,196 $ 313,250
safety S 9,147,164 $ 9,147,164[ $ 12,280,908
Total cost $30,560,185 $30,560,185 $19,554,646

(Choose from list)

Select Base Case for Benefit-Cost Comparison:

Traffic Signal

Auto F Delay S 12,863,061
Truck Delay $ 718,946
Safety S (3,133,744)
Net Present Value of Benefits $ 10,448,262
Net Present Value of Costs $ (557,277)
Net Present Value of Improvement $ 11,005,539

Benefit-Cost (B/C) Ratio

preferred. Benefits are
greater than base case
and cost is less than base

preferred. Benefits are
greater than base case

Delay B/C and cost is less than base
Benefits are less than
base case and cost is less
Safety B/C than base case.
Net Present Value of Total Costs
m Safety
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This sheet compiles the data from
summary tables in individual alternatives
sheets. To populate the output sheet
press the "Setup Worksheets" button in

Outputs

McCulloch Rd @ Amour de
Flame Way / Worchester Dr

Orlando
FL

At-Grade Intersection

Analysis Summary

Planning, Construction & Right of Way Costs $ 1,115,000 $ 1,115,000| $ 1,283,000
Post-Opening Costs $ 14,590( $ 14,590( $ 72,952
Auto F Delay S 7,772,613 § 7,772,613[ $ 4,734,844
Truck Delay S 434,429] $ 434,429( $ 264,641
safety $ 17,206,853[ $ 17,206,853] $ 11,192,678
Total cost $26,543,485 $26,543,485 $17,548,115

Select Base Case for Benefit-Cost Comparison:
(Choose from list)

Two-Way Stop Control

Auto F Delay S 3,037,769
Truck Delay $ 169,788
Safety S 6,014,175
Net Present Value of Benefits $ 9,221,731
Net Present Value of Costs $ 226,361
Net Present Value of Improvement $ 8,995,370
Benefit-Cost (B/C) Ratio 40.74
Delay B/C 14.17
Safety B/C 26.57
Net Present Value of Total Costs
m Safety
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This sheet compiles the data from
summary tables in individual alternatives
sheets. To populate the output sheet
press the "Setup Worksheets" button in

Outputs

McCulloch Rd @ N Tanner Rd /
Old Lockwood Rd

Orlando
FL

At-Grade Intersection

Analysis Summary

Planning, Construction & Right of Way Costs S 1,286,000 1,943,000| $ 1,286,000
Post-Opening Costs S 72,952 98,229] $ 72,952
Auto Passenger Delay $ 39,210,544 16,720,330| $ 39,210,544
Truck Delay S 2,191,566 934,537[ $ 2,191,566
Safety $ 11,606,176 $ 8,447,711| $ 11,606,176
Total cost $54,367,237 $28,143,806 $54,367,237

Select Base Case for Benefit-Cost Comparison:
Choose from list;

Roundabout (2-Lane)

Auto Passenger Delay 22,490,214
Truck Delay 1,257,029
Safety 3,158,465
Net Present Value of Benefits $ 26,905,708
Net Present Value of Costs $ 682,277
Net Present Value of Improvement $ 26,223,431
Benefit-Cost (B/C) Ratio 39.44
Delay B/C 34.81
Safety B/C 4.63
Net Present Value of Total Costs
m Safety
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Appendix E: ICE Forms



Florida Department of Transportation

Intersection Control Evaluation (ICE) Form

Stage 1: Screening

Intersection Control Evaluation Form 750-010-30

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed

forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's approval.

Project Name McCulloch Rd at Lockwood Blvd / Orion Blvd FDOT Project #
Submitted By Scott Bickar and Robert Watson Agency/Company Dewberry Engineers Inc. Datel 1/9/2024 "
Email FDOT District|  District 5 | Countyl Orange "

Project Locality (City/Town/Village )|

Orlando

Intersection Typel

At-Grade Intersection

FDOT Context Classificationl

C4 - Urban General "

Project Funding Source

Federal

Project Type

Corridor Improvement Project

Project Purpose

(What
is the catalyst for this project and why is it
being undertaken?)

To accommodate future traffic volume increase in the area, McCulloch Rd will be widened from a two lane undivided
road to a 4 lane divided road. The widening area will be from Lockwood/Orion Blvd to N Tanner Rd/Old Lockwood Rd.
McCulloch Rd west of Orion Blvd is already 4 lane divided with a multi-use trail which will be extended to Tanner Rd.

Project Setting Description
(Describe the area surrounding the
intersection )

area.

McCulloch Rd is located adjacent to UCF and several residential developments making it a high traffic road for the

Multimodal Context

(Describe the pedestrian, bicycle, and
transit activity in the area and the potential
for activity based on surrounding land uses
and development patterns )

the UCF campus.

Pedestrian and bicycle activity along McCulloch Rd is moderate because of students/faculty going to and from the UCF
campus. The highest activity level is at the intersection of McCulloch Rd and Orion Blvd as Orion Blvd leads directly intg

Major Street Information

Route #:| | Route Name(s)| McCulloch Rd | Milepost
Existing Control Typel Signal Existing AADT 20,850 Design Year AADT| 46,750
Design Vehicle| Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 45

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn| 2 Volumes Volumes

E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 2 Left 503 Left 1,086

E& Multi-Use Path? Yes Left-Through-Right Through 467 Through 1,306
Scheduled Bus Service? No Through-Right Right 426 Right 328
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 2.0%
Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn| 2 Volumes Volumes

% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 1 Left 628 Left 408

E% Multi-Use Path? No Left-Through-Right Through| 1,097 Through 1,028
Scheduled Bus Service? No Through-Right[ 1 Right 76 Right 52
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%

Page 1 of 4



FDOT ICE: Stage 1

Minor Street Information

Route #:|

| Route Name(s)| Lockwood Blvd / Orion Blvd

| Milepost (if app.)

Existing Control Typel

Signal

Existing AADT

11,900

Design Year AADT

26,650

Design Vehicle |

Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 30

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? Yes Through Left 65 Left 462
E& Multi-Use Path? No Left-Through-Right Through 81 Through 684
Scheduled Bus Service? No Through-Right Right 90 Right 500
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left 65 Left 29
E% Multi-Use Path? No Left-Through-Right Through 547 Through 218
Scheduled Bus Service? No Through-Right Right 240 Right 101
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Left-Turn Volumes Volumes
g Crosswalk on Approach? Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? Through Left Left
E& Multi-Use Path? Left-Through-Right Through Through
Scheduled Bus Service? Through-Right Right Right
Bus Stop on Approach? Right-Turn Daily Truck %

Crash History (Existing Intersections Only)

discuss briefly here:

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance,
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FDOT ICE: Stage 1

Control Strategy Evaluation

Provide a brief justification as to why each of the following control strategies should be advanced or not. Justification should consider potential environmental

impacts.
CAP-X Outputs SPICE Outputs
VIC Ratio Ped Bike Crash Justification
Weekday AM | Weekday PM | Accom. | Accom. | Prediction [ SSI | Strategy to be
Control Strategy Peak Peak Score | Score Rank | Rank | Advanced?
High scores for ped and bike accommodations and
Signalized 0.72 104 471 458 1 9 Yes acceptable V/C ratio.
Control
High scores for ped and bike accommodations.
Roundabout 162 5,67 438 | 450 | 2 1 Yes
(2-lane)
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FDOT ICE: Stage 1

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation Intersection Control Evaluation Form 750-010-30
Intersection Control Evaluation (ICE) Form

Stage 2: Initial Control Strategy Assessment
To fulfill the requirements of Stage 2 (Intersection Control Strategy) of FDOT's ICE procedures, complete the following form and append all supporting
documentation. Completed forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's

approval.
Project Name | McCulloch Rd at Lockwood Blvd / Orion Blvd | FDOT Project # | Date |
Submitted By | Scott Bickar and Robert Watson | Agency/Company | Dewberry Engineers Inc. Email
List all viable intersection control strategies identified in Stage 1 (Screening):

T Roundabout
Signalized Control (2-lane)

01/09/24

Operational Analyses
Summarize the results of the peak hour analysis performed for each control strategy. Select analysis year based on guidance in the ICE procedures
document. Refer to Exhibit 19-8 of the Highway Capacity Manual, 6th Edition (HCM®) to determine the appropriate LOS based on intersection delay (hover

over this cell for Exhibit 19-8).
Design Vehicle | Control Vehicle |
Opening Year 2028 |

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour |

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Signalized Control C 27.6 Yes C 31.6 Yes
Roundabout B | 148 Yes F | 892 No

(2-lane)

Design Year 2048

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour|

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Signalized Control D 37.8 Yes D 512 Yes
Roundabout F | 2254 No F | 10033 No
(2-lane)

Provide any additional
discussion necessary
regarding the results of
the operational analysis:
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FDOT ICE: Stage 2

Safety Performance

Enter the most recent five (5) years of crash data from the CAR System. Most recent year of crash data available 2022
Crash Type 2018 2019 2020 2021 2022 Total
Totalf
Combined Fatal/Injury|
PDO
Totall 3 0 1 0 1
Single-Vehicle Fatal/Injury| 0 0 0 0 0
PDO 3 0 1 0 1
Totall 21 26 10 10 14 81
Multi-Vehicle Fatal/Injury| 7 8 1 2 2 20
PDO 14 18 9 12 61
Vehicle-Pedestrian Fatal/Injury| 0 0 0 0 0
Vehicle-Bicycle Fatal/Injury| 1 0 0 0 1
Total Allf 25 26 11 10 15 87

Apply the FDOT SPICE Tool to model anticipated safety performance of each control strategy. For intersection types not accommodated in the tool,
manually apply crash modification factors detailed in the ICE procedures document or qualitatively describe anticipated safety impacts.

Opening Year Design Year
Control Strategy Anticipated Impact on Safety Performance Predicted Predictled SS| Predicted Predictfed Ss|
Total | Fatal+Injury s Total Fatal+Injury S
Crashes | Crashes O] Crashes Crashes core

Less total crashes and slightly more fatalities/injuries (due

Signalized Control to higher speeds through the intersection) when compared 1517 3.85 69 29.75 768 42

to the roundabout.

More total crashes and slightly less fatalities/injuries (due

Roundabout to slower speeds) when compared to the signalized control.| ;4 o5 357 77 | 3474 700 62

(2-lane) ‘ ’ ’ ’
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FDOT ICE: Stage 2

Costs and Benefit/Cost Ratios

Remaining cognizant of the current level of detail of each control strategy's conceptual design, provide a cost estimate for each. You may want to include
costs for preliminary engineering, required right-of-way acquisitions, construction, and a contingency. Apply the FDOT ICE Tool to determine the delay
benefit-cost ratio (B/C), safety B/C, overall B/C, and net-present value for each control strategy.

FDOT ICE Tool Outputs

Control Strategy ROW Costs ($) Construction Costs ($) Delay B/C | Safety B/C | Overall B/C Net Present Value
Signalized Control $0 $2,090,000 430.13 N/A 428.05 $292,650,849
Roundabout
(2-1ane) $0 $1,430,000

Multimodal Accommodations

Note the existing/anticipated level of pedestrian/bicyclist activity at the study intersection during a typical day. After filling in the daily number of pedestrians

crossing, the activity level field will auto-populate.

Daily # of peds. crossing (all approaches):

700

Pedestrian Volume by Activity Level

Daily # of bicyclists crossing (all approaches):

Medium (700 < peds/day < 1,500)

Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:

Control Strategy

Pedestrians and Bicyclists

Transit Services

Freight Needs

Signalized Control

Roundabout
(2-lane)

Page 3 of 4




FDOT ICE: Stage 2

Environmental, Utility, and Right-of-Way Impacts

Summarize any issues related to environmental, utility, or right-of-way (including relocation) impacts specific to each control strategy. Be sure to consider the
NEPA requirements for each control type.

Signalized Control

Less right-of-way and utility impacts when compared to roundabout. Intersection operates better as a signalized intersection,

less pollution.

Roundabout
(2-lane)

More right-of-way and utility impacts when compared to a signalized intersection. Intersection operates worse as a
roundabout, more pollution.

Public Input/Feedback (if appropriate)

Summarize any agency or public input regarding the control strategies:

Control Strategy Evaluation

Provide a brief justification as to why each of the following is either viable or not viable. If a single control strategy is recommended, select it as the only

strategy to be advanced.

Strategy to be
Control Strategy Advanced? Justification
Signalized control provides an acceptable LOS through the design year of 2048. Less delay,
Signalized Control Yes environmental impacts, right-of-way impacts, and total crashes compared to the 2 lane roundabout.
Roundabout LOS of F in design and opening year peak hours.
No
(2-lane)

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation

Intersection Control Evaluation (ICE) Form

Stage 1: Screening

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed

forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's approval.

Intersection Control Evaluation Form 750-010-30

Project Name McCulloch Rd at Keats Way / Worchester Dr FDOT Project #
Submitted By Scott Bickar and Robert Watson Agency/Company Dewberry Engineers Inc. Datel 1/9/2024 "
Email FDOT District|  District 5 | Countyl Orange "
Project Locality (City/Town/Village )| Orlando

Intersection Typel

At-Grade Intersection

FDOT Context Classificationl

C4 - Urban General "

Project Funding Source

Federal

Project Type

Corridor Improvement Project

Project Purpose

(What

is the catalyst for this project and why is it

being undertaken?)

To accommodate future traffic volume increase in the area, McCulloch Rd will be widened from a two lane undivided
road to a 4 lane divided road. The widening area will be from Lockwood/Orion Blvd to N Tanner Rd/Old Lockwood Rd.
McCulloch Rd west of Orion Blvd is already 4 lane divided with a multi-use trail which will be extended to Tanner Rd.

Project Setting Description

(Describe the area surrounding the

intersection )

McCulloch Rd is located adjacent to UCF and several residential developments making it a high traffic road for the
area.

Multimodal Context

(Describe the pedestrian, bicycle, and
transit activity in the area and the potential
for activity based on surrounding land uses

and development patterns )

Pedestrian and bicycle activity along McCulloch Rd is moderate because of students/faculty going to and from the UCF
campus. The highest activity level is at the intersection of McCulloch Rd and Orion Blvd as Orion Blvd leads directly intg
the UCF campus.

Major Street Information

Route #:|

| Route Name(s)|

McCulloch Rd

Milepost

Existing Control Typel

Signal

Existing AADT

15,900

Design Year AADT

35,600

Design Vehicle|

Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 35

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn| 1 Volumes Volumes

E Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 2 Left 47 Left 94

E& Multi-Use Path? Yes Left-Through-Right Through 451 Through 1,694
Scheduled Bus Service? No Through-Right Right 49 Right 123
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 2.0%
Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn| 1 Volumes Volumes

% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 1 Left 7 Left 13

E% Multi-Use Path? No Left-Through-Right Through| 1,566 Through 1,194
Scheduled Bus Service? No Through-Right[ 1 Right 4 Right 27
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
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FDOT ICE: Stage 1

Minor Street Information

Route #:| | Route Name(s)| Keats Way / Worchester Dr | Milepost (if app.)

Existing Control Type] Signal Exising AADT[ 1200 | Design Year AADT| 1,200

Design Vehicle |

Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 25

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes

E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through Left 114 Left 85

E& Multi-Use Path? No Left-Through-Right Through 0 Through 0
Scheduled Bus Service? No Through-Right Right 16 Right 1
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes

% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through Left 7 Left 13

E% Multi-Use Path? No Left-Through-Right Through 2 Through 0
Scheduled Bus Service? No Through-Right Right 110 Right 94
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Left-Turn Volumes Volumes

g Crosswalk on Approach? Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? Through Left Left

E& Multi-Use Path? Left-Through-Right Through Through
Scheduled Bus Service? Through-Right Right Right
Bus Stop on Approach? Right-Turn Daily Truck %

Crash History (Existing Intersections Only)

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance,
discuss briefly here:
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FDOT ICE: Stage 1

Control Strategy Evaluation

Provide a brief justification as to why each of the following control strategies should be advanced or not. Justification should consider potential environmental
impacts.

CAP-X Outputs SPICE Outputs
VIC Ratio Ped Bike Crash Justification
Weekday AM | Weekday PM | Accom. | Accom. | Prediction [ SSI | Strategy to be
Control Strategy Peak Peak Score | Score Rank | Rank | Advanced?
High scores for ped and bike accommodations and
Signalized 0.64 0.63 504 467 1 9 Yes acceptable V/C ratio.
Control
High scores for ped and bike accommodations and
Rc;tzjjgit;())ut 0.69 0.74 467 450 9 1 Yes acceptable V/C ratio.
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FDOT ICE: Stage 1

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation Intersection Control Evaluation Form 750-010-30
Intersection Control Evaluation (ICE) Form

Stage 2: Initial Control Strategy Assessment
To fulfill the requirements of Stage 2 (Intersection Control Strategy) of FDOT's ICE procedures, complete the following form and append all supporting
documentation. Completed forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's

approval.
Project Name | McCulloch Rd at Keats Way / Worchester Dr | FDOT Project # | Date |
Submitted By | Scott Bickar and Robert Watson | Agency/Company | Dewberry Engineers Inc. Email
List all viable intersection control strategies identified in Stage 1 (Screening):

T Roundabout
Signalized Control (2-lane)

01/09/24

Operational Analyses
Summarize the results of the peak hour analysis performed for each control strategy. Select analysis year based on guidance in the ICE procedures
document. Refer to Exhibit 19-8 of the Highway Capacity Manual, 6th Edition (HCM®) to determine the appropriate LOS based on intersection delay (hover

over this cell for Exhibit 19-8).
Design Vehicle | Control Vehicle |
Opening Year 2028 |

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour |

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Signalized Control C 212 Yes B 19.7 Yes
Roundabout A | 60 Yes A | 67 Yes

(2-lane)

Design Year 2048

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour|

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Signalized Control D 35.7 Yes C 26.5 Yes
Roundabout B | 115 Yes B | 130 Yes
(2-lane)

Provide any additional
discussion necessary
regarding the results of
the operational analysis:
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FDOT ICE: Stage 2

Safety Performance

Enter the most recent five (5) years of crash data from the CAR System. Most recent year of crash data available 2022
Crash Type 2018 2019 2020 2021 2022 Total
Totalf
Combined Fatal/Injury|
PDO
Totall 2 1 1 1 0 5
Single-Vehicle Fatal/Injury| 1 0 0 0 0 1
PDO 1 1 1 1 0 4
Totall 4 2 1 2 4 13
Multi-Vehicle Fatal/Injury| 0 0 0 0 1 1
PDO 4 2 1 2 3 12
Vehicle-Pedestrian Fatal/Injury| 0 0 0 0 0
Vehicle-Bicycle Fatal/Injury| 0 0 0 0 0
Total Allf 6 3 2 3 4 18

Apply the FDOT SPICE Tool to model anticipated safety performance of each control strategy. For intersection types not accommodated in the tool,
manually apply crash modification factors detailed in the ICE procedures document or qualitatively describe anticipated safety impacts.

Opening Year Design Year
Control Strategy Anticipated Impact on Safety Performance Predicted Predictled SS| Predicted Predictfed Ss|
Total | Fatal+Injury s Total Fatal+Injury S
Crashes | Crashes O] Crashes Crashes core
Less total crashes and less fatalities/injuries than the
Signalized Control  |foUndabout. 235 155 | 96 | 395 269 | 92
More total crashes and more fatalities/injuries compared to
RO(SSZ:Z()M the signalized intersection. 10.39 185 o6 | 1774 334 93
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FDOT ICE: Stage 2

Costs and Benefit/Cost Ratios

Remaining cognizant of the current level of detail of each control strategy's conceptual design, provide a cost estimate for each. You may want to include
costs for preliminary engineering, required right-of-way acquisitions, construction, and a contingency. Apply the FDOT ICE Tool to determine the delay
benefit-cost ratio (B/C), safety B/C, overall B/C, and net-present value for each control strategy.

FDOT ICE Tool Outputs

Control Strategy ROW Costs ($) Construction Costs ($) Delay B/C | Safety B/C | Overall BIC | Net Present Value
Signalized Control $0 $1,815,000 5.62
Roundabout
(2-lane) $0 $1,283,000 N/A N/A $11,005,539

Multimodal Accommodations

Note the existing/anticipated level of pedestrian/bicyclist activity at the study intersection during a typical day. After filling in the daily number of pedestrians

crossing, the activity level field will auto-populate.

Daily # of peds. crossing (all approaches):

240

Pedestrian Volume by Activity Level

Daily # of bicyclists crossing (all approaches):

Med Low (240 < peds/day < 700)

Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:

Control Strategy

Pedestrians and Bicyclists

Transit Services

Freight Needs

Signalized Control

Roundabout
(2-lane)
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FDOT ICE: Stage 2

Environmental, Utility, and Right-of-Way Impacts

Summarize any issues related to environmental, utility, or right-of-way (including relocation) impacts specific to each control strategy. Be sure to consider the
NEPA requirements for each control type.

Signalized Control

More delay than roundabout, more pollution.

Roundabout
(2-lane)

More right-of-way and utility impacts than signalized intersection.

Public Input/Feedback (if appropriate)

Summarize any agency or public input regarding the control strategies:

Control Strategy Evaluation

Provide a brief justification as to why each of the following is either viable or not viable. If a single control strategy is recommended, select it as the only

strategy to be advanced.

Strategy to be
Control Strategy Advanced? Justification
Signal provides acceptable LOS through the design year of 2048.
Signalized Control Yes
Roundabout has better LOS compared to signal but has more fatalities and total crashes and more
Roundabout o . e
(2-ane) No potential impacts to right-of-way and utilities.

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation

Intersection Control Evaluation (ICE) Form

Stage 1: Screening

Intersection Control Evaluation Form 750-010-30

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed

forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's approval.

Project Name

McCulloch Rd at Amour de Flame Way / Worchester Dr

FDOT Project #

Submitted By

Scott Bickar and Robert Watson

Agency/Company

Dewberry Engineers Inc.

Date| 1/9/2024 ||

Email

FDOT District

District 5 |

Countyl

Orange "

Project Locality (City/Town/Village )|

Orlando

Intersection Typel

At-Grade Intersection

FDOT Context Classificationl

C4 - Urban General "

Project Funding Source

Federal

Project Type

Corridor Improvement Project

Project Purpose

(What
is the catalyst for this project and why is it
being undertaken?)

To accommodate future traffic volume increase in the area, McCulloch Rd will be widened from a two lane undivided
road to a 4 lane divided road. The widening area will be from Lockwood/Orion Blvd to N Tanner Rd/Old Lockwood Rd.
McCulloch Rd west of Orion Blvd is already 4 lane divided with a multi-use trail which will be extended to Tanner Rd.

Project Setting Description
(Describe the area surrounding the
intersection )

area.

McCulloch Rd is located adjacent to UCF and several residential developments making it a high traffic road for the

Multimodal Context

(Describe the pedestrian, bicycle, and
transit activity in the area and the potential
for activity based on surrounding land uses
and development patterns )

the UCF campus.

Pedestrian and bicycle activity along McCulloch Rd is moderate because of students/faculty going to and from the UCF
campus. The highest activity level is at the intersection of McCulloch Rd and Orion Blvd as Orion Blvd leads directly intg

Major Street Information

Route #:| | Route Name(s)| McCulloch Rd | Milepost
Existing Control Typel Two-way Stop-Control Existing AADT 14,400 Design Year AADT| 32,300
Design Vehicle| Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 35

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn| 1 Volumes Volumes

E Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 2 Left 31 Left 150

E& Multi-Use Path? Yes Left-Through-Right Through 437 Through 1,517
Scheduled Bus Service? No Through-Right Right 29 Right 58
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 2.0%
Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn| 1 Volumes Volumes

% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 2 Left 22 Left 52

E% Multi-Use Path? No Left-Through-Right Through| 1,393 Through 1,061
Scheduled Bus Service? No Through-Right Right 9 Right 34
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 2.0%
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FDOT ICE: Stage 1

Minor Street Information

Route #:| | Route Name(s)| Amour de Flame Way / Worchester Dr | Milepost (if app.)
Existing Control Typel Two-way Stop-Control Existing AADT 1,500 | Design Year AADT 1,500
Design Vehicle | Control Vehicle
Primary Functional Classification Urban Local Design Speed (mph) 25
Secondary Functional Classification (if app.) Target Speed (mph) [if app.]
Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? Yes Left-Through| 1 Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left 67 Left 45
E& Multi-Use Path? No Left-Through-Right Through 0 Through 0
Scheduled Bus Service? No Through-Right Right 47 Right 47
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 2.0%
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
% Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left 25 Left 34
E% Multi-Use Path? No Left-Through-Right[ 1 Through 0 Through 0
Scheduled Bus Service? No Through-Right Right 114 Right 119
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Left-Turn Volumes Volumes
g Crosswalk on Approach? Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? Through Left Left
E& Multi-Use Path? Left-Through-Right Through Through
Scheduled Bus Service? Through-Right Right Right
Bus Stop on Approach? Right-Turn Daily Truck %

Crash History (Existing Intersections Only)

discuss briefly here:

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance,
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FDOT ICE: Stage 1

Control Strategy Evaluation

Provide a brief justification as to why each of the following control strategies should be advanced or not. Justification should consider potential environmental

impacts.
CAP-X Outputs SPICE Outputs
VIC Ratio Ped Bike Crash Justification
Weekday AM | Weekday PM | Accom. | Accom. | Prediction [ SSI | Strategy to be

Control Strategy Peak Peak Score | Score Rank Rank | Advanced?
Two-Way Stop- - 6, 510 201 | 417 | 2 2 Yes

Control

Roundabout 0.59 0.71 504 | 467 | 1 1 Yes
(2-lane)
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FDOT ICE: Stage 1

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation Intersection Control Evaluation Form 750-010-30
Intersection Control Evaluation (ICE) Form

Stage 2: Initial Control Strategy Assessment
To fulfill the requirements of Stage 2 (Intersection Control Strategy) of FDOT's ICE procedures, complete the following form and append all supporting
documentation. Completed forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's

approval.
Project Name }ulloch Rd at Amour de Flame Way / Worchest FDOT Project # | Date |  01/09/24
Submitted By | Scott Bickar and Robert Watson | Agency/Company | Dewberry Engineers Inc. Email
List all viable intersection control strategies identified in Stage 1 (Screening):

Roundabout
Two-Way Stop-Control (2-lane)

Operational Analyses
Summarize the results of the peak hour analysis performed for each control strategy. Select analysis year based on guidance in the ICE procedures
document. Refer to Exhibit 19-8 of the Highway Capacity Manual, 6th Edition (HCM®) to determine the appropriate LOS based on intersection delay (hover

over this cell for Exhibit 19-8).
Design Vehicle | Control Vehicle |
Opening Year 2028 |

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour |

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Two-Way Stop-Control A 2.0 Yes A 3.0 Yes
Roundabout A | 55 Yes A | 65 Yes

(2-lane)

Design Year 2048

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour|

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Two-Way Stop-Control A 74 Yes E 57.8 Yes
Roundabout A | 92 Yes B | 122 Yes

(2-lane)

Provide any additional
discussion necessary
regarding the results of
the operational analysis:
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FDOT ICE: Stage 2

Safety Performance

Enter the most recent five (5) years of crash data from the CAR System. Most recent year of crash data available 2022
Crash Type 2018 2019 2020 2021 2022 Total
Totalf
Combined Fatal/Injury|
PDO
Totall 1 1 0 0 0 2
Single-Vehicle Fatal/Injury| 1 0 0 0 0 1
PDO 0 1 0 0 0 1
Totall 0 2 1 5 1 9
Multi-Vehicle Fatal/Injury| 0 1 1 3 0 5
PDO 0 1 0 2 1 4
Vehicle-Pedestrian Fatal/Injury| 0 0 0 0 0 0
Vehicle-Bicycle Fatal/Injury| 0 0 0 0 0 0
Total Allf 1 3 1 5 1 11

Apply the FDOT SPICE Tool to model anticipated safety performance of each control strategy. For intersection types not accommodated in the tool,
manually apply crash modification factors detailed in the ICE procedures document or qualitatively describe anticipated safety impacts.

Opening Year Design Year
Control Strategy Anticipated Impact on Safety Performance Predicted Predictled SS| Predicted Predictfed Ss|
Total | Fatal+Injury s Total Fatal+Injury S
Crashes | Crashes O] Crashes Crashes core
Less total crashes and slightly more fatalities/injuries

Two-Way Stop-Control  |c0MPared to the roundabout. 7.12 206 | 98| 1076 | 470 | 95
More total crashes but slightly less fatalities/injuries due to

Roundabout lower speeds when compared to the two-way stop control. | ¢ ~o 169 9 | 1625 303 99

(2-lane) ‘ ’ ’ ’
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FDOT ICE: Stage 2

Costs and Benefit/Cost Ratios

Remaining cognizant of the current level of detail of each control strategy's conceptual design, provide a cost estimate for each. You may want to include
costs for preliminary engineering, required right-of-way acquisitions, construction, and a contingency. Apply the FDOT ICE Tool to determine the delay
benefit-cost ratio (B/C), safety B/C, overall B/C, and net-present value for each control strategy.

FDOT ICE Tool Outputs

Control Strategy ROW Costs ($) Construction Costs ($) Delay B/C | Safety B/C | Overall BIC | Net Present Value
Two-Way Stop-Control $0 $1,115,000
Roundabout
(2-ane) $0 $1,283,000 1417 2657 40.74 $8,995,370

Multimodal Accommodations

Note the existing/anticipated level of pedestrian/bicyclist activity at the study intersection during a typical day. After filling in the daily number of pedestrians

crossing, the activity level field will auto-populate.

Daily # of peds. crossing (all approaches):

50

Pedestrian Volume by Activity Level

Daily # of bicyclists crossing (all approaches): Low (0 < peds/day < 240)
Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:
Control Strategy Pedestrians and Bicyclists Transit Services Freight Needs
Two-Way Stop-Control
Roundabout
(2-lane)
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FDOT ICE: Stage 2

Environmental, Utility, and Right-of-Way Impacts

Summarize any issues related to environmental, utility, or right-of-way (including relocation) impacts specific to each control strategy. Be sure to consider the
NEPA requirements for each control type.

Two-Way Stop-Control

Roundabout
(2-lane)

More space needed to construct, more environmental, utility, and right-of-way impacts compared to the two-way stop.

Public Input/Feedback (if appropriate)

Summarize any agency or public input regarding the control strategies:

Control Strategy Evaluation

Provide a brief justification as to why each of the following is either viable or not viable. If a single control strategy is recommended, select it as the only

strategy to be advanced.

Strategy to be
Control Strategy Advanced? Justification
Provides acceptable LOS through the design year of 2048. Lower total crash rates compared to the
Two-Way Stop-Control Yes roundabout.
Right-of-way can not be acquired to fit the 2 lane roundabout due to size constraints from nearby
Roundabout
No developments.
(2-lane)

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation

Intersection Control Evaluation (ICE) Form

Stage 1: Screening

To fulfill the requirements of Stage 1 (Screening) of FDOT's ICE procedures, complete the following form and append all supporting documentation. Completed

forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's approval.

Intersection Control Evaluation Form 750-010-30

Project Name McCulloch Rd at N Tanner Rd / Old Lockwood Rd FDOT Project #
Submitted By Scott Bickar and Robert Watson Agency/Company Dewberry Engineers Inc. Datel 1/9/2024 "
Email FDOT District|  District 5 | Countyl Orange "
Project Locality (City/Town/Village )| Orlando

Intersection Typel

At-Grade Intersection

FDOT Context Classificationl

C4 - Urban General "

Project Funding Source

Federal

Project Type

Corridor Improvement Project

Project Purpose

is the catalyst

(What
for this project and why s it
being undertaken?)

To accommodate future traffic volume increase in the area, McCulloch Rd will be widened from a two lane undivided
road to a 4 lane divided road. The widening area will be from Lockwood/Orion Blvd to N Tanner Rd/Old Lockwood Rd.
McCulloch Rd west of Orion Blvd is already 4 lane divided with a multi-use trail which will be extended to Tanner Rd.

Project Setting Description

(Describe the area surrounding the

intersection )

McCulloch Rd is located adjacent to UCF and several residential developments making it a high traffic road for the
area.

Multimodal Context

(Describe the pedestrian, bicycle, and
transit activity in the area and the potential
for activity based on surrounding land uses

and development patterns )

Pedestrian and bicycle activity along McCulloch Rd is moderate because of students/faculty going to and from the UCF
campus. The highest activity level is at the intersection of McCulloch Rd and Orion Blvd as Orion Blvd leads directly intg
the UCF campus.

Major Street Information

Route #:|

| Route Name(s)|

McCulloch Rd

Milepost

Existing Control Typel

Signal

Existing AADT

7,750

Design Year AADT

17,350

Design Vehicle|

Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 35

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Eastbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes

E Crosswalk on Approach? Yes Left-Through| 1 Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 1 Left 110 Left 155

E& Multi-Use Path? Yes Left-Through-Right Through 49 Through 117
Scheduled Bus Service? No Through-Right Right 388 Right 1,310
Bus Stop on Approach? No Right-Turn| 1 Daily Truck % 2.0%
Direction Westbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: One side of the approach Left-Turn| 1 Volumes Volumes

% Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak

§ On-Street Bike Facilities? No Through| 1 Left 81 Left 43

E% Multi-Use Path? No Left-Through-Right Through 72 Through 87
Scheduled Bus Service? No Through-Right Right 34 Right 11
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%

Page 1 of 4



FDOT ICE: Stage 1

Minor Street Information

Route #:|

| Route Name(s)| N Tanner Rd / Old Lockwood Rd

| Milepost (if app.)

Existing Control Typel

Signal

Existing AADT

10,400

Design Year AADT

23,250

Design Vehicle |

Control Vehicle

Primary Functional Classification

Urban Minor Arterial

Design Speed (mph) 35

Secondary Functional Classification (if app.)

Target Speed (mph) [if app.]

Direction Northbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Both sides of the approach Left-Turn Volumes Volumes
E Crosswalk on Approach? Yes Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? Yes Through Left] 1,203 Left 913
E& Multi-Use Path? No Left-Through-Right Through 334 Through 411
Scheduled Bus Service? No Through-Right Right 52 Right 52
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Southbound Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: One side of the approach Left-Turn Volumes Volumes
% Crosswalk on Approach? No Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? No Through Left 20 Left 25
E% Multi-Use Path? No Left-Through-Right Through 182 Through 469
Scheduled Bus Service? No Through-Right Right 85 Right 130
Bus Stop on Approach? No Right-Turn Daily Truck % 2.0%
Direction Number of Lanes Study Period #1 Traffic | Study Period #2 Traffic
Sidewalks along: Left-Turn Volumes Volumes
g Crosswalk on Approach? Left-Through Weekday AM Peak Weekday PM Peak
§ On-Street Bike Facilities? Through Left Left
E& Multi-Use Path? Left-Through-Right Through Through
Scheduled Bus Service? Through-Right Right Right
Bus Stop on Approach? Right-Turn Daily Truck %

Crash History (Existing Intersections Only)

discuss briefly here:

Append the most recent five-years of crash data for the intersection from the CAR System. If the crash data evidences any issues relating to safety performance,
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FDOT ICE: Stage 1

Control Strategy Evaluation

Provide a brief justification as to why each of the following control strategies should be advanced or not. Justification should consider potential environmental

impacts.
CAP-X Outputs SPICE Outputs
VIC Ratio Ped Bike Crash Justification
Weekday AM | Weekday PM | Accom. | Accom. | Prediction [ SSI | Strategy to be
Control Strategy Peak Peak Score | Score Rank | Rank | Advanced?
High scores for ped and bike accommodations,
Signalized 106 134 502 462 1 9 Yes acceptable V/C ratio.
Control
High scores for ped and bike accommodations,
Rc;tzjjgit;())ut 133 150 487 450 9 1 Yes acceptable V/C ratio.
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FDOT ICE: Stage 1

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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Florida Department of Transportation Intersection Control Evaluation Form 750-010-30
Intersection Control Evaluation (ICE) Form

Stage 2: Initial Control Strategy Assessment
To fulfill the requirements of Stage 2 (Intersection Control Strategy) of FDOT's ICE procedures, complete the following form and append all supporting
documentation. Completed forms are to be submitted to the District Traffic Operations Engineer (DTOE) and District Design Engineer (DDE) for the project's

approval.
Project Name [icCulloch Rd at N Tanner Rd / Old Lockwood Fi FDOT Project # | Date |
Submitted By | Scott Bickar and Robert Watson | Agency/Company | Dewberry Engineers Inc. Email
List all viable intersection control strategies identified in Stage 1 (Screening):

T Roundabout
Signalized Control (2-lane)

01/09/24

Operational Analyses
Summarize the results of the peak hour analysis performed for each control strategy. Select analysis year based on guidance in the ICE procedures
document. Refer to Exhibit 19-8 of the Highway Capacity Manual, 6th Edition (HCM®) to determine the appropriate LOS based on intersection delay (hover

over this cell for Exhibit 19-8).
Design Vehicle | Control Vehicle |
Opening Year 2028 |

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour |

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Signalized Control B 18.3 Yes B 12.7 Yes
Roundabout B | 112 Yes B | 139 Yes

(2-lane)

Design Year 2048

Peak Hour | Weekday AM Peak | Peak Hour | Weekday PM Peak | Peak Hour|

Control Strategy LOS Delay All Queues LOS Delay All Queues LOS Delay All Queues
(sec.) | Accommodated? (sec.) | Accommodated? (sec.) Accommodated?
Signalized Control C 23.1 Yes D 36.6 Yes
Roundabout F | 1345 No F | 1766 No
(2-lane)

Provide any additional
discussion necessary
regarding the results of
the operational analysis:
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FDOT ICE: Stage 2

Safety Performance

Enter the most recent five (5) years of crash data from the CAR System. Most recent year of crash data available 2022
Crash Type 2018 2019 2020 2021 2022 Total
Totalf
Combined Fatal/Injury|
PDO
Totall 1 0 0 1 0 2
Single-Vehicle Fatal/Injury| 1 0 0 0 0 1
PDO 0 0 0 1 0 1
Totall 9 9 4 10 12 44
Multi-Vehicle Fatal/Injury| 4 1 1 4 5 15
PDO 5 8 3 6 7 29
Vehicle-Pedestrian Fatal/Injury| 1 0 0 0 0 1
Vehicle-Bicycle Fatal/Injury| 0 0 0 0 0 0
Total Allf 1 9 4 11 12 47

Apply the FDOT SPICE Tool to model anticipated safety performance of each control strategy. For intersection types not accommodated in the tool,
manually apply crash modification factors detailed in the ICE procedures document or qualitatively describe anticipated safety impacts.

Opening Year Design Year
Control Strategy Anticipated Impact on Safety Performance Predicted Predictled SS| Predicted Predictfed Ss|
Total | Fatal+Injury s Total Fatal+Injury S
Crashes | Crashes O] Crashes Crashes core
Lower total crashes and lower fatalities/injuries compared
Signalized Control  |{© the roundabout. 3.83 130 | o7 | 739 253 | o1
Higher total crashes and higher fatalities/injuries compared
RO(SSZ:Z()M to the signalized intersection. 9.49 168 99 | 17.49 399 97
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FDOT ICE: Stage 2

Costs and Benefit/Cost Ratios

Remaining cognizant of the current level of detail of each control strategy's conceptual design, provide a cost estimate for each. You may want to include
costs for preliminary engineering, required right-of-way acquisitions, construction, and a contingency. Apply the FDOT ICE Tool to determine the delay
benefit-cost ratio (B/C), safety B/C, overall B/C, and net-present value for each control strategy.

FDOT ICE Tool Outputs

Control Strategy ROW Costs ($) Construction Costs ($) Delay B/C | Safety B/C | Overall B/C Net Present Value
Signalized Control $0 $1,943,000 34.81 4.63 39.44 $26,223,431
Roundabout
(2-1ane) $0 $1,286,000

Multimodal Accommodations

Note the existing/anticipated level of pedestrian/bicyclist activity at the study intersection during a typical day. After filling in the daily number of pedestrians

crossing, the activity level field will auto-populate.

Daily # of peds. crossing (all approaches):

240

Pedestrian Volume by Activity Level

Daily # of bicyclists crossing (all approaches):

Med Low (240 < peds/day < 700)

Summarize the ability of each viable control strategy to accommodate the existing/anticipated level of:

Control Strategy

Pedestrians and Bicyclists

Transit Services

Freight Needs

Signalized Control

Roundabout
(2-lane)
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FDOT ICE: Stage 2

Environmental, Utility, and Right-of-Way Impacts

Summarize any issues related to environmental, utility, or right-of-way (including relocation) impacts specific to each control strategy. Be sure to consider the
NEPA requirements for each control type.

Signalized Control Less delay, less pollution.

Roundabout More space needed, more environmental, utility, and right-of-way impacts.
(2-lane)

Public Input/Feedback (if appropriate)

Summarize any agency or public input regarding the control strategies:

Control Strategy Evaluation
Provide a brief justification as to why each of the following is either viable or not viable. If a single control strategy is recommended, select it as the only
strategy to be advanced.

Strategy to be
Control Strategy Advanced? Justification
Acceptable LOS through the design year of 2048. Lower environmental and right-of-way impacts and
Signalized Control Yes less crashes/fatalities than the roundabout.
Roundabout LOS of F in design year. More crashes/fatalities and higher costs compared to signal.
No
(2-lane)

Resolution

To be filled out by FDOT District Traffic Operations Engineer and District Design Engineer

Project Determination

Comments
DTOE Name Signature Date
DDE Name Signature Date
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