Alexandra Owens

From: Molavi, Maryam@DOT <maryam.molavi@dot.ca.gov>

Sent: Monday, August 28, 2023 1:06 PM

To: Pezeshkpour, Ali; Meaghan Truman; OPR State Clearinghouse

Cc: Shelley, Scott@DOT "Cgré, “q.@&
Subject: FW: City of Santa Ana Related Bristol Specific Plan - Caltrans NOP Commgﬁtcl'_@&tér
Attachments: Caltrans NOP RTC Memorandum.pdf; 4410 Caltrans Response Memo 8-16-2023-c1.pdf
Follow Up Flag: Follow up

Flag Status: Flagged

Categories: Comments

Good afternoon,

Please see the comments below from Caltrans D-12 Traffic Operations and provide responses. Please confirm
receipt of the comments below by replying to this email.
Thank you,

Maryam Molavi

Associate Transportation Planner
Planning Division

LDR Branch

1750 E. 4™ Street

Santa Ana, Ca 92705

1.The Memorandum prepared by Linscott Law & Greeenspan Engineers on August 16, 2023, Page 3, indicates
that the intersection of Bear Street at SR-73 NB Ramps (Intersection No. 37) has forecasted to operate at
unacceptable LOS E in the PM peak hour, without or with Project traffic and recommended improvements for
Bear Street at SR-73 NB Ramps (Intersection No. 37). The recommended improvements include the following: No.
37 — Bear Street at SR-73 NB Ramps: Restripe the existing westbound left-turn lane to provide a shared left/right-
turn lane. Modify the existing traffic signal as necessary.

Please provide fair share calculation for this recommendation and contact information of the agency and
compony that is working on this improvement.

2. No maximum saturation flow rate (Veh/hr) per single lane for any movement should exceed 1800 (veh/hr).
However, ATTACHMENT 1 APPENDIX E FROM REVISED TRAFFIC CIRCULATION ANALYSIS FOR THE RELATED
BRISTOL DATED JUNE 2023, shows the following: Intersection 30: Bristol Street at 1-405 NB Ramps, Scenario 1:
1 AM Existing shows 1863 (Veh/hr) for the Bristol Street Southbound Right/Through shared lane. Recommended
improvements should be addressed in the Memorandum prepared by Linscott Law & Greeenspan Engineers on
August 16, 2023. Intersection 31: Bristol Street at 1-405 SB Ramps, the saturation flow rate (veh/h) for the Bristol
Street Southbound right lanes movement is not provided. Please provide missing information.

From: Meaghan Truman <Mtruman@epdsolutions.com>

Sent: Friday, August 18, 2023 3:45 PM

To: Molavi, Maryam@DOT <maryam.molavi@dot.ca.gov>

Cc: Pezeshkpour, Ali <APezeshkpour@santa-ana.org>; Alisha.Winterswyk@bbklaw.com; Hannah.Park@bbklaw.com;
Soto, Ricardo <rsoto@santa-ana.org>; Konnie Dobreva <Konnie@epdsolutions.com>

Subject: City of Santa Ana Related Bristol Specific Plan - Caltrans NOP Comment Letter


AOwens
C


EXTERNAL EMAIL. Links/attachments may not be safe.

Good Afternoon Maryam,

On behalf of the City of Santa Ana, as the City’s environmental consultant for the Related Bristol Project, please see
attached responses to Caltrans’ comment letter submitted on the Notice of Preparation for the Related Bristol Specific
Plan Project. In addition, I've attached the supporting Traffic Analysis for Caltrans Traffic Operations prepared by
Linscott, Law, & Greenspan. Hopefully these two memos provide answers to the comments and questions provided by
Caltrans in the NOP comment letter as well as the recent letter submitted on the Draft EIR. In addition, the following link
contains the HCM/LOS worksheets (referenced as Attachment 1) for your review.

Attachment 1.pdf

Please let us know if these responses alter any of your Agency’s comments on the Draft EIR (as submitted on August 14,
2023). We are also happy to set up a meeting with your Agency if you have any additional questions or would like to
discuss any of this further.

Thanks,

Meaghan Truman | Associate Environmental Planner

E| P| D SoLuTions, INC.

mtruman@epdsolutions.com
(310) 990-4395 | cell

3333 Michelson Dr. | Suite 500
Irvine CA 92612
www.epdsolutions.com

Please note that the EPD office will be closed from Friday September 1%, through Labor Day, Monday September 4%,
2023. We will return to the office on Tuesday, September 5












LINSCOTT

LAW &
GREENSPAN
TABLE 9-3 (CONTINUED)
EXISTING PLUS PROJECT PHASES 1, 2, AND 3 PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS
@
Existing
(2) Plus Project
M Existing Plus Project Phases 1, 2 and 3
Existing Phases 1, 2 and 3 &) Traffic Conditions
Time Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements
Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No HCM (s/v) LOS
Bear Street at AM 22.7 C 23.0 C 0.3 No - -
37.
SR-73 NB Ramps PM 419 D 434 D 1.5 No -- --
Bear Street at AM 24.7 C 25.2 C 0.5 No -- --
38.
SR-73 SB Ramps PM 20.5 C 213 C 0.8 No -- --

Notes:
. BOLD HCM/LOS indicates unacceptable service level

. s/v = seconds per vehicle (delay)
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TABLE 9-4

YEAR 2030 CUMULATIVE PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS
)
C) Year 2030 Cumulative

0 ) Year 2030 Cumulative Plus Project Phase 1

Existing Year 2030 Cumulative Plus Project Phase 1 “ Traffic Conditions

Time Traffic Conditions Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements

Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No HCM (s/v) LOS
SR-55 SB Ramps at AM 132 B 14.4 B 15.0 B 0.6 No -- --
% MacArthur Boulevard PM 113 B 1.5 B 12.0 B 0.5 No - -
SR-55 NB Ramps at AM 18.0 B 17.4 B 18.4 B 1.0 No - -
" MacArthur Boulevard PM 8.5 A 8.8 A 8.8 A 0.0 No - -
1-405 NB Off-Ramp at AM 21.8 C 21.7 C 22.8 C 1.1 No -- --
> South Coast Drive PM 212 C 214 C 214 C 0.0 No -- -
Fairview Road at AM 25.5 C 252 C 252 C 0.0 No -- --
2 1-405 NB Ramps PM 30.2 C 31.6 C 31.6 C 0.0 No -- --
Fairview Road at AM 35.1 D 31.1 C 31.1 C 0.0 No -- --
» 1-405 SB Ramps PM 19.8 B 20.4 C 20.4 C 0.0 No - --
Bristol Street at AM 6.3 A 6.4 A 6.4 A 0.0 No -- --
% 1-405 NB Ramps PM 13.9 B 15.0 B 15.0 B 0.0 No -- --
Bristol Street at AM 142 B 153 B 15.5 B 0.2 No -- --
3 1-405 SB Ramps PM 15.1 B 16.8 B 17.2 B 0.4 No - -
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GREENSPAN
TABLE 9-4 (CONTINUED)
YEAR 2030 CUMULATIVE PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS
(6))
&) Year 2030 Cumulative
0 ) Year 2030 Cumulative Plus Project Phase 1
Existing Year 2030 Cumulative Plus Project Phase 1 “ Traffic Conditions
Time Traffic Conditions Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements
Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No HCM (s/v) LOS
Bear Street at AM 22.7 C 213 C 21.5 C 0.2 No - -
37.
SR-73 NB Ramps PM 419 D 41.9 D 433 D 1.4 No -- --
Bear Street at AM 24.7 C 22.1 C 22.4 C 0.3 No - -
38.
SR-73 SB Ramps PM 20.5 C 20.2 C 20.5 C 0.3 No - --

Notes:

. BOLD HCM/LOS indicates unacceptable service level

. s/v = seconds per vehicle (delay)




YEAR 2032 CUMULATIVE PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS

TABLE 9-5

LINSCOTT
LAW &

GREENSPAN

engineers

3)
Year 2032 Cumulative

)
Year 2032 Cumulative
Plus Project

M @ Plus Project Phases 1 and 2

Existing Year 2032 Cumulative Phases 1 and 2 @ Traffic Conditions

Time Traffic Conditions Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements

Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No | HCM (s/v) LOS
SR-55 SB Ramps at AM 13.2 B 14.7 B 15.7 B 1.0 No -- --
> MacArthur Boulevard PM 11.3 B 11.8 B 12.8 B 1.0 No -- --
SR-55 NB Ramps at AM 18.0 B 20.3 C 235 C 3.2 No - -
> MacArthur Boulevard PM 8.5 A 9.0 A 9.2 A 0.2 No - -
[-405 NB Oft-Ramp at AM 21.8 C 21.6 C 22.6 C 1.0 No -- --
> South Coast Drive PM 21.2 C 21.5 C 215 C 0.0 No - -
Fairview Road at AM 25.5 C 25.7 C 25.8 C 0.1 No -- --
2 1-405 NB Ramps PM 30.2 C 29.3 C 293 C 0.0 No -- --
Fairview Road at AM 35.1 D 329 C 329 C 0.0 No - -
» [-405 SB Ramps PM 19.8 B 20.7 C 20.7 C 0.0 No -- --
Bristol Street at AM 6.3 A 6.4 A 6.4 A 0.0 No - -
% 1-405 NB Ramps PM 13.9 B 152 B 153 B 0.1 No -- --
Bristol Street at AM 142 B 14.8 B 15.1 B 0.3 No -- --
3 1-405 SB Ramps PM 15.1 B 17.0 B 17.7 B 0.7 No -- --




TABLE 9-5 (CONTINUED)
YEAR 2032 CuMULATIVE PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS

LINSCOTT
LAW &

GREENSPAN

engineers

3)
Year 2032 Cumulative

)
Year 2032 Cumulative
Plus Project

M @ Plus Project Phases 1 and 2
Existing Year 2032 Cumulative Phases 1 and 2 @ Traffic Conditions
Time Traffic Conditions Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements
Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No HCM (s/v) LOS
Bear Street at AM 22.7 C 21.5 C 21.7 C 0.2 No - -
37.
SR-73 NB Ramps PM 419 D 43.1 D 46.4 D 33 No - -
Bear Street at AM 24.7 C 223 C 22.6 C 0.3 No -- --
38.
SR-73 SB Ramps PM 20.5 C 20.4 C 20.5 C 0.1 No -- --

Notes:

. BOLD HCM/LOS indicates unacceptable service level

. s/v = seconds per vehicle (delay)




YEAR 2036 CUMULATIVE PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS

TABLE 9-6

LINSCOTT
LAW &

GREENSPAN

engineers

3)
Year 2036 Cumulative

)
Year 2036 Cumulative
Plus Project

M @ Plus Project Phases 1,2 and 3

Existing Year 2036 Cumulative Phases 1,2 and 3 O Traffic Conditions

Time Traffic Conditions Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements

Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No | HCM (s/v) LOS
SR-55 SB Ramps at AM 13.2 B 15.8 B 17.1 B 1.3 No -- --
2 MacArthur Boulevard PM 11.3 B 12.7 B 14.1 B 1.4 No - -
SR-55 NB Ramps at AM 18.0 B 30.9 C 38.2 D 7.3 No - -
> MacArthur Boulevard PM 8.5 A 9.5 A 9.8 A 0.3 No - -
1-405 NB Off-Ramp at AM 21.8 C 214 C 225 C 0.9 No -- --
> South Coast Drive PM 21.2 C 22.0 C 22.0 C 0.0 No - -
Fairview Road at AM 25.5 C 253 C 254 C 0.1 No -- --
2 1-405 NB Ramps PM 30.2 C 31.8 C 31.8 C 0.0 No -- --
Fairview Road at AM 35.1 D 34.4 C 348 C 0.4 No - -
» 1-405 SB Ramps PM 19.8 B 22.0 C 23.5 C 1.5 No -- --
Bristol Street at AM 6.3 A 6.5 A 6.7 A 0.2 No - -
% 1-405 NB Ramps PM 13.9 B 16.0 B 16.6 B 0.6 No -- --
Bristol Street at AM 142 B 15.0 B 15.5 B 0.5 No -- --
3 1-405 SB Ramps PM 15.1 B 17.6 B 19.0 B 1.4 No -- --




TABLE 9-6 (CONTINUED)
YEAR 2036 CUMULATIVE PEAK HOUR INTERSECTION CAPACITY ANALYSIS — CALTRANS

LINSCOTT
LAW &

GREENSPAN

engineers

3)
Year 2036 Cumulative

)
Year 2036 Cumulative
Plus Project

M @ Plus Project Phases 1,2 and 3
Existing Year 2036 Cumulative Phases 1,2 and 3 O Traffic Conditions
Time Traffic Conditions Traffic Conditions Traffic Conditions Exceed LOS Criteria with Improvements
Key Intersections Period HCM (s/v) LOS HCM (s/v) LOS HCM (s/v) LOS Increase Yes/No | HCM (s/v) LOS
Bear Street at AM 22.7 C 21.8 C 22.1 C 0.3 No - -
37.
SR-73 NB Ramps PM 41.9 D 51.2 D 53.8 D 2.6 No - -
Bear Street at AM 24.7 C 23.8 C 24.1 C 0.3 No -- --
38.
SR-73 SB Ramps PM 20.5 C 20.8 C 20.9 C 0.1 No -- --

Notes:

. BOLD HCM/LOS indicates unacceptable service level

. s/v = seconds per vehicle (delay)
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TABLE 9-9
EXISTING PLUS PROJECT PHASES 1 AND 2 CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS!!
[6)) #)] 3)
Existing Existing Plus Project Phases 1 and 2 Existing Plus Project Phases 1 and 2
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
sorge | o Qo | g | o Qns | et | Mo Qv | g | M Q0] | aaqute | M 20w | gt | Mo Qo | s
Provided Required Storage Required ol Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
12. SR-55 SB Ramps at
MacArthur Boulevard
Southbound Lefi-Turn'? 1,415 187 Yes 50 Yes 209 Yes 53 Yes - - - -
Southbound Right-Turn'? 265 180 Yes 159 Yes 213 Yes 190 Yes - - - -
13.  SR-55 NB Ramps at
MacArthur Boulevard
Northbound Left-Turn'? 1,190 241 Yes 105 Yes 244 Yes 112 Yes - -- - --
25. 1-405 NB Off-Ramp at
South Coast Drive
Northbound Left-Turn 175 328 Yes'3 393 Yes'3 347 Yes'3 393 Yes'3 - - - -
Northbound Through/Right-Turn 645 36 Yes 69 Yes 38 Yes 69 Yes -- - -- -
Northbound Right-Turn 175 35 Yes 67 Yes 38 Yes 67 Yes -- - -- -
28.  Fairview Road at
[-405 NB Ramps
Westbound Left-Turn'? 1,480 262 Yes 314 Yes 262 Yes 314 Yes - -- - --
Westbound Right-Turn'# 880 364 Yes 467 Yes 364 Yes 467 Yes - - - -
29. Fairview Road at
1-405 SB Ramps
Eastbound Left-Turn" 625 133 Yes 147 Yes 133 Yes 147 Yes - - - -
Eastbound Right-Turn'® 625 270 Yes 182 Yes 270 Yes 182 Yes - - - -

Queues are based on HCM 95™ Percentile methodology.

This movement consists of dual turn lanes.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 1,480 feet of storage and the second lane consists of approximately 280 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.

The eastbound right-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.



TABLE 9-9 (CONTINUED)
EXISTING PLUS PROJECT PHASES 1 AND 2 CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS"

2 3
Existing Existing Plus Pro(je)ct Phases 1 and 2 Existing Plus Pro(je)ct Phases 1 and 2
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Storsge | Mo QU | qoquate | M Quevl | Adequte | Mo Quene | goquts | Mo QU | saquate | Mov QU | sdoquate | Mo QU | Adequat
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
30. Bristol Street at
[-405 NB Ramps
Westbound Left-Turn 1,550 64 Yes 215 Yes 64 Yes 225 Yes - - - -
Westbound Left-Through 1,550 65 Yes 214 Yes 65 Yes 224 Yes -- - -- -
Westbound Through 1,195 68 Yes 218 Yes 68 Yes 227 Yes -- -- -- --
Westbound Right-Turn'® 385 25 Yes 105 Yes 25 Yes 122 Yes - - - -
31. Bristol Street at
1-405 SB Ramps
Eastbound Left-Turn"® 1,012 197 Yes 234 Yes 217 Yes 248 Yes - - - -
37. Bear Street at
SR-73 NB Ramps
Westbound Left-Turn 470 179 Yes 295 Yes 177 Yes 295 Yes -- -- -- -
Westbound Right-Turn° 723 262 Yes 671 Yes 270 Yes 702 Yes - - - -
38. Bear Street at
SR-73 SB Ramps
Eastbound Left-Turn 350 145 Yes 205 Yes 145 Yes 210 Yes -- -- -- -
Eastbound Left/Right-Turn 895 260 Yes 191 Yes 261 Yes 196 Yes -- -- -- -

Queues are based on HCM 95™ Percentile methodology.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 340 feet of storage and the second lane consists of approximately 430 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of triple lanes. The first lane consists of approximately 465 feet of storage, the second and third lanes consists of approximately 1,285 feet of storage. The storage reported is the average of the three lanes.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 470 feet of storage and the second lane consists of approximately 975 feet of storage. The storage reported is the average of both lanes.
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TABLE 9-10
EXISTING PLUS PROJECT PHASES 1, 2 AND 3 CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS?!
[6)) #)] 3)
Existing Existing Plus Project Phases 1,2 and 3 Existing Plus Project Phases 1,2 and 3
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Storage | Mow QU | pguqua | Mo Quene | Adequnte | Mo Quete | pgeguare | M- 2100 | saequns | Mo QU | Ageguate | MO0 | sdequt
Provided Required Storage Required orage Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
12. SR-55 SB Ramps at
MacArthur Boulevard
Southbound Lefi-Turn® 1,415 187 Yes 50 Yes 219 Yes 54 Yes - - - -
Southbound Right—Tum22 265 180 Yes 159 Yes 227 Yes 199 Yes - — - -
13.  SR-55 NB Ramps at
MacArthur Boulevard
Northbound Left-Turn*? 1,190 241 Yes 105 Yes 245 Yes 115 Yes - - - -
25. 1-405 NB Off-Ramp at
South Coast Drive
Northbound Left-Turn 175 328 Yes? 393 Yes? 347 Yes?3 393 Yes? -- - -- -
Northbound Through/Right-Turn 645 36 Yes 69 Yes 38 Yes 69 Yes -- - -- -
Northbound Right-Turn 175 35 Yes 67 Yes 37 Yes 67 Yes -- - -- -
28. Fairview Road at
1-405 NB Ramps
Westbound Lefi-Turn*? 1,480 262 Yes 314 Yes 262 Yes 314 Yes - - - -
Westbound Right-Turn** 830 364 Yes 467 Yes 364 Yes 467 Yes - - - -
29. Fairview Road at
[-405 SB Ramps
Eastbound Left-Turn* 625 133 Yes 147 Yes 133 Yes 147 Yes - - - -
Eastbound Right-Turn?® 625 270 Yes 182 Yes 270 Yes 182 Yes - - - -

21
22
23
24
25
26

Queues are based on HCM 95™ Percentile methodology.

This movement consists of dual turn lanes.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 1,480 feet of storage and the second lane consists of approximately 280 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.

The eastbound right-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.



TABLE 9-10 (CONTINUED)
EXISTING PLUS PROJECT PHASES 1, 2 AND 3 CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS?’

2 3
Existing Existing Plus Proj(ec)t Phases 1, 2 and 3 Existing Plus Proj(ec)t Phases 1, 2 and 3
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Storage | Mow QU | pgugua | Mo Quewes | Adequne | Mo Quete | pgeguare | M0 | ngequae | Mo QU | pgeguate | MU0 | dequ
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
30. Bristol Street at
[-405 NB Ramps
Westbound Left-Turn 1,550 64 Yes 215 Yes 69 Yes 214 Yes - -- - --
Westbound Left-Through 1,550 65 Yes 214 Yes 69 Yes 213 Yes -- - -- -
Westbound Through 1,195 68 Yes 218 Yes 73 Yes 217 Yes -- -- -- --
Westbound Right-Turn?® 385 25 Yes 105 Yes 25 Yes 120 Yes -- - - -
31. Bristol Street at
1-405 SB Ramps
Eastbound Left-Turn® 1,012 197 Yes 234 Yes 208 Yes 252 Yes - - - -
37. Bear Street at
SR-73 NB Ramps
Westbound Left-Turn 470 179 Yes 295 Yes 177 Yes 295 Yes -- -- -- -
Westbound Right-Turn30 723 262 Yes 671 Yes 270 Yes 702 Yes — _ — _
38. Bear Street at
SR-73 SB Ramps
Eastbound Left-Turn 350 145 Yes 205 Yes 145 Yes 210 Yes -- -- -- -
Eastbound Left/Right-Turn 895 260 Yes 191 Yes 261 Yes 196 Yes -- -- -- -

27
28
29
30

Queues are based on HCM 95™ Percentile methodology.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 340 feet of storage and the second lane consists of approximately 430 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of triple lanes. The first lane consists of approximately 465 feet of storage, the second and third lanes consists of approximately 1,285 feet of storage. The storage reported is the average of the three lanes.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 470 feet of storage and the second lane consists of approximately 975 feet of storage. The storage reported is the average of both lanes.
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YEAR 2030 CUMULATIVE CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS®!
@) ) 3)
Year 2030 Cumulative Year 2030 Cumulative Plus Project Phase 1 Year 2030 Cumulative Plus Project Phase 1
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
siorage | Mov QU | pguquae | Mo Quen! | Adequte | Mow Quew | pgeguate | MU0 | gequate | Mo QU | pgeguate | MU0 | dequ
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
12.  SR-55 SB Ramps at
MacArthur Boulevard
Southbound Lefi-Turn™ 1,415 213 Yes 49 Yes 225 Yes 51 Yes - - - -
Southbound Right-Turn? 265 212 Yes 164 Yes 231 Yes 180 Yes - - - -
13.  SR-55 NB Ramps at
MacArthur Boulevard
Northbound Lefi-Turn’? 1,190 238 Yes 115 Yes 238 Yes 117 Yes - - -- -
25. 1-405 NB Off-Ramp at
South Coast Drive
Northbound Left-Turn 175 315 Yes 401 Yes™ 332 Yes® 401 Yes® - - - -
Northbound Through/Right-Turn 645 34 Yes 69 Yes 37 Yes 69 Yes -- - -- -
Northbound Right-Turn 175 34 Yes 67 Yes 36 Yes 67 Yes -- - -- -
28. Fairview Road at
[-405 NB Ramps
Westbound Left-Turn? 1,480 258 Yes 329 Yes 258 Yes 329 Yes - - - -
Westbound Right-Turn®* 880 362 Yes 491 Yes 362 Yes 491 Yes - - - -
29. Fairview Road at
1-405 SB Ramps
Eastbound Left-Turn® 625 126 Yes 153 Yes 126 Yes 153 Yes - - - -
Eastbound Right-Turn3® 625 231 Yes 191 Yes 231 Yes 191 Yes - - - -

31
32
33
34
35
36

Queues are based on HCM 95™ Percentile methodology.

This movement consists of dual turn lanes.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 1,480 feet of storage and the second lane consists of approximately 280 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.

The eastbound right-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.
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TABLE 9-11 (CONTINUED)
YEAR 2030 CuMULATIVE CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS3?

1 2 3
Year 2030(gumulative Year 2030 Cumulatiie)Plus Project Phase 1 Year 2030 Cumulatif/e)Plus Project Phase 1
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
siorage | Mov QU | pguquae | Mo Quen! | Adequte | Mow Quev | pgeguate | MU0 | gequae | Mo QU | pgeguate | MU0 | dequ
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
30. Bristol Street at
[-405 NB Ramps
Westbound Left-Turn 1,550 66 Yes 220 Yes 66 Yes 220 Yes -- - -- -
Westbound Left-Through 1,550 67 Yes 219 Yes 67 Yes 219 Yes -- - -- -
Westbound Through 1,195 70 Yes 222 Yes 70 Yes 222 Yes -- - -- --
Westbound Right-Turn>® 385 25 Yes 132 Yes 25 Yes 140 Yes -- - - -
31. Bristol Street at
1-405 SB Ramps
Eastbound Left-Turn™ 1,012 218 Yes 265 Yes 224 Yes 273 Yes -- -- -- --
37. Bear Street at
SR-73 NB Ramps
Westbound Left-Turn 470 163 Yes 300 Yes 161 Yes 299 Yes -- - -- -
Westbound Right-Turn*® 723 238 Yes 663 Yes 245 Yes 689 Yes - - - -
38. Bear Street at
SR-73 SB Ramps
Eastbound Left-Turn 350 120 Yes 203 Yes 120 Yes 207 Yes -- - -- -
Eastbound Left/Right-Turn 895 224 Yes 188 Yes 224 Yes 192 Yes -- - -- -

37
38
39
40

ueues are based on HCM 95™ Percentile methodology.
gy

The westbound right-turn consists of dual lanes. The first lane consists of approximately 340 feet of storage and the second lane consists of approximately 430 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of triple lanes. The first lane consists of approximately 465 feet of storage, the second and third lanes consists of approximately 1,285 feet of storage. The storage reported is the average of the three lanes.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 470 feet of storage and the second lane consists of approximately 975 feet of storage. The storage reported is the average of both lanes.



LINSCOTT

LAW &
GREENSPAN
s
YEAR 2032 CUMULATIVE CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS*!
@ (2) 3
Year 2032 Cumulative Year 2032 Cumulative Plus Project Phases 1 and 2 Year 2032 Cumulative Plus Project Phases 1 and 2
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
sorage | Mo Qo | g | M Qo] | st | Mo Qo | s | Mo Qo | st | Mo Q0| st | Mo Qo0 | s
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
12. SR-55 SB Ramps at
MacArthur Boulevard
Southbound Lefi-Turn* 1,415 223 Yes 52 Yes 240 Yes 55 Yes - - - -
Southbound Right-Turn*? 265 222 Yes 174 Yes 250 Yes 200 Yes - - - -
13.  SR-55 NB Ramps at
MacArthur Boulevard
Northbound Left-Turn*? 1,190 243 Yes 123 Yes 245 Yes 130 Yes - - - -
25. 1-405 NB Off-Ramp at
South Coast Drive
Northbound Left-Turn 175 319 Yes® 408 Yes® 337 Yes* 408 Yes® - -- - -
Northbound Through/Right-Turn 645 35 Yes 70 Yes 38 Yes 70 Yes -- - -- -
Northbound Right-Turn 175 34 Yes 68 Yes 37 Yes 68 Yes -- - -- -
28. Fairview Road at
1-405 NB Ramps
Westbound Left-Turn*? 1,480 260 Yes 271 Yes 260 Yes 271 Yes - - - -
Westbound Right-Turn** 830 367 Yes 406 Yes 367 Yes 406 Yes - - - -
29. Fairview Road at
[-405 SB Ramps
Eastbound Left-Turn® 625 135 Yes 156 Yes 135 Yes 156 Yes - - - -
Eastbound Right-Turn® 625 242 Yes 194 Yes 242 Yes 194 Yes - - - -

41
42
43
44
45
46

Queues are based on HCM 95™ Percentile methodology.
This movement consists of dual turn lanes.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 1,480 feet of storage and the second lane consists of approximately 280 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.

The eastbound right-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.



TABLE 9-12 (CONTINUED)
YEAR 2032 CuMULATIVE CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS*

@

Year 2032 Cumulative

2

Year 2032 Cumulative Plus Project Phases 1 and 2

3

Year 2032 Cumulative Plus Project Phases 1 and 2

Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
siorage | Mov QU | pguquae | Mo Quene! | Adequte | Man Quene | pgeguate | MU0 | gequae | Mo QU | pgeguate | MU | dequt
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
30. Bristol Street at
1-405 NB Ramps
Westbound Left-Turn 1,550 67 Yes 223 Yes 72 Yes 223 Yes -- - -- -
Westbound Left-Through 1,550 68 Yes 223 Yes 73 Yes 223 Yes -- - -- -
Westbound Through 1,195 71 Yes 226 Yes 77 Yes 226 Yes -- - -- --
Westbound Right-Turn*® 385 25 Yes 139 Yes 25 Yes 153 Yes - - - -
31. Bristol Street at
1-405 SB Ramps
Eastbound Left-Turn® 1,012 210 Yes 268 Yes 218 Yes 280 Yes - - - -
37. Bear Street at
SR-73 NB Ramps
Westbound Left-Turn 470 166 Yes 308 Yes 164 Yes 303 Yes -- - -- -
Westbound Right-Turn>° 723 242 Yes 704 Yes 248 Yes 713 Yes -- - - -
38. Bear Street at
SR-73 SB Ramps
Eastbound Left-Turn 350 121 Yes 206 Yes 121 Yes 206 Yes -- - -- -
Eastbound Left/Right-Turn 895 227 Yes 191 Yes 228 Yes 191 Yes -- -- -- --

47
48
49
50

ueues are based on HCM 95™ Percentile methodology.
gy

The westbound right-turn consists of dual lanes. The first lane consists of approximately 340 feet of storage and the second lane consists of approximately 430 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of triple lanes. The first lane consists of approximately 465 feet of storage, the second and third lanes consists of approximately 1,285 feet of storage. The storage reported is the average of the three lanes.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 470 feet of storage and the second lane consists of approximately 975 feet of storage. The storage reported is the average of both lanes.
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TABLE 9-13
YEAR 2036 CUMULATIVE CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS®!
8)) Q@) 3)
Year 2036 Cumulative Year 2036 Cumulative Plus Project Year 2036 Cumulative Plus Project Phases 1,2 and 3
Traffic Conditions Phases 1, 2 and 3 Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
storage | Mow- 0| Agsgua | M Quew | Adeuate | Mo Quer! | sgsquats | M 2000 | e | M@0 | Ageguate | Mo QU | pqqut
Provided Required Storage Required .l Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
12.  SR-55 SB Ramps at
MacArthur Boulevard
Southbound Left-Turn>? 1,415 247 Yes 58 Yes 263 Yes 61 Yes - -- -- -
Southbound Right-Turn’? 265 251 Yes 197 Yes 283 Yes>? 228 Yes - - - --
13.  SR-55 NB Ramps at
MacArthur Boulevard
Northbound Leﬁ—Turn52 1,190 253 Yes 139 Yes 256 Yes 149 Yes - -- -- -
25. 1-405 NB Off-Ramp at
South Coast Drive
Northbound Left-Turn 175 327 Yes™ 422 Yes> 345 Yes> 422 Yes? -- - - --
Northbound Through/Right-Turn 645 36 Yes 70 Yes 38 Yes 70 Yes -- -- -- --
Northbound Right-Turn 175 35 Yes 69 Yes 38 Yes 69 Yes -- -- -- --
28.  Fairview Road at
[-405 NB Ramps
Westbound Left-Turn>? 1,480 238 Yes 312 Yes 238 Yes 312 Yes -- -- -- -
Westbound Right-Turn>* 880 336 Yes 478 Yes 336 Yes 478 Yes - - - -
29. Fairview Road at
1-405 SB Ramps
Eastbound Left-Turn> 625 128 Yes 172 Yes 128 Yes 192 Yes - - - -
Eastbound Right-Turn>® 625 247 Yes 209 Yes 247 Yes 229 Yes - - - -

51
52
53
54
55
56

Queues are based on HCM 95™ Percentile methodology.

This movement consists of dual turn lanes.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 1,480 feet of storage and the second lane consists of approximately 280 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.

The eastbound right-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.



TABLE 9-13 (CONTINUED)
YEAR 2036 CuMULATIVE CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSISS’

@

Year 2036 Cumulative
Traffic Conditions

Year 2036 Cumulative Plus Project

Phases 1, 2 and 3 Traffic Conditions

3)

Year 2036 Cumulative Plus Project Phases 1, 2 and 3
Traffic Conditions with Improvements

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
siorage | Mov QU | pguquae | Mo Quene! | Adequte | Man Quene | pgeguate | MU0 | gequae | Mo QU | pgeguate | MU | dequt
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
30. Bristol Street at
1-405 NB Ramps
Westbound Left-Turn 1,550 70 Yes 243 Yes 89 Yes 254 Yes -- - -- -
Westbound Left-Through 1,550 70 Yes 242 Yes 89 Yes 253 Yes -- - -- -
Westbound Through 1,195 74 Yes 246 Yes 94 Yes 257 Yes -- - -- --
Westbound Right-Turn8 385 25 Yes 164 Yes 25 Yes 193 Yes - - - -
31. Bristol Street at
1-405 SB Ramps
Eastbound Left-Turn>° 1,012 218 Yes 276 Yes 227 Yes 311 Yes - - - -
37. Bear Street at
SR-73 NB Ramps
Westbound Left-Turn 470 170 Yes 300 Yes 168 Yes 298 Yes -- - -- -
Westbound Right-Turn® 723 250 Yes 698 Yes 256 Yes 720 Yes - - - -
38. Bear Street at
SR-73 SB Ramps
Eastbound Left-Turn 350 133 Yes 216 Yes 133 Yes 216 Yes -- - -- -
Eastbound Left/Right-Turn 895 245 Yes 200 Yes 246 Yes 200 Yes -- -- -- --

57
58
59
60

ueues are based on HCM 95™ Percentile methodology.
gy

The westbound right-turn consists of dual lanes. The first lane consists of approximately 340 feet of storage and the second lane consists of approximately 430 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of triple lanes. The first lane consists of approximately 465 feet of storage, the second and third lanes consists of approximately 1,285 feet of storage. The storage reported is the average of the three lanes.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 470 feet of storage and the second lane consists of approximately 975 feet of storage. The storage reported is the average of both lanes.
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TABLE 9-14
YEAR 2045 BuILDOUT CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS®!
@ () 3
Year 2045 Buildout Year 2045 Buildout Plus Project Phases 1,2 and 3 Year 2045 Buildout Plus Project Phases 1,2 and 3
Traffic Conditions Traffic Conditions Traffic Conditions with Improvements
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
Storage | Mox Qucne] | Adequate | Mo Quee | Adeautc | Mar Quet) | adequate | Vit Qe | adequate | M Qe | adequate | Mo Quene | Adequa
Provided | Required | Storage | Required 8 | "Required | Storage | Required | Storage | Required | Storage | Required | Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
12.  SR-55 SB Ramps at
MacArthur Boulevard
Southbound Lefi-Turn%? 1,415 277 Yes 65 Yes 282 Yes 67 Yes - -- - --
Southbound Right-Turn% 265 304 Yes® 223 Yes 334 Yes® 254 Yes -- - -- -
13.  SR-55 NB Ramps at
MacArthur Boulevard
Northbound Lefi-Turn® 1,190 242 Yes 146 Yes 245 Yes 157 Yes -- - - -
25. 1-405 NB Off-Ramp at
South Coast Drive
Northbound Left-Turn 175 341 Yes® 439 Yes® 342 Yes® 439 Yes® - - - -
Northbound Through/Right-Turn 645 36 Yes 70 Yes 36 Yes 70 Yes -- - -- -
Northbound Right-Turn 175 36 Yes 69 Yes 36 Yes 69 Yes -- - -- -
28. Fairview Road at
[-405 NB Ramps
Westbound Left-Turn® 1,480 258 Yes 367 Yes 305 Yes 367 Yes - - - -
Westbound Right-Turn®* 880 368 Yes 574 Yes 440 Yes 574 Yes - - - -
29. Fairview Road at
1-405 SB Ramps
Eastbound Left-Turn® 625 147 Yes 225 Yes 147 Yes 225 Yes - - - -
Eastbound Right-Turn®® 625 278 Yes 271 Yes 278 Yes 271 Yes - - - -

61
62
63
64
65
66

Queues are based on HCM 95™ Percentile methodology.

This movement consists of dual turn lanes.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 1,480 feet of storage and the second lane consists of approximately 280 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.

The eastbound right-turn consists of dual lanes. The first lane consists of approximately 265 feet of storage and the second lane consists of approximately 985 feet of storage. The storage reported is the average of both lanes.



TABLE 9-14 (CONTINUED)
YEAR 2045 BuiLbouT CALTRANS OFF-RAMP PEAK HOUR QUEUING ANALYSIS®’

@

Year 2045 Buildout
Traffic Conditions

2

Year 2045 Buildout Plus Project Phases 1,2 and 3
Traffic Conditions

Year 2045 Buildout Plus Project Phases 1,2 and 3
Traffic Conditions with Improvements

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour
siorage | Mov QU | pguquae | Mo Quene! | Adequte | Man Quene | pgeguate | MU0 | gequae | Mo QU | pgeguate | MU | dequt
Provided Required Storage Required orase Required Storage Required Storage Required Storage Required Storage
Key Intersections (feet) (feet) (Yes/No) (feet) (Yes/No (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No) (feet) (Yes/No)
30. Bristol Street at
1-405 NB Ramps
Westbound Left-Turn 1,550 143 Yes 239 Yes 142 Yes 239 Yes -- - -- -
Westbound Left-Through 1,550 143 Yes 238 Yes 142 Yes 238 Yes -- - -- -
Westbound Through 1,195 79 Yes 242 Yes 78 Yes 242 Yes -- - -- --
Westbound Right-Turn®® 385 25 Yes 181 Yes 25 Yes 200 Yes - - - -
31. Bristol Street at
1-405 SB Ramps
Eastbound Left-Turn® 1,012 235 Yes 321 Yes 245 Yes 322 Yes - - - -
37. Bear Street at
SR-73 NB Ramps
Westbound Left-Turn 470 172 Yes 356 Yes 192 Yes 338 Yes -- - -- -
Westbound Left/Right-Turn” 470 -- -- - - - -- - -- 276 Yes 630 Yes”!
Westbound Right-Turn 723 272 Yes 1,072 No 308 Yes 1,075 No 242 Yes 558 Yes
38. Bear Street at
SR-73 SB Ramps
Eastbound Left-Turn 350 151 Yes 220 Yes 177 Yes 236 Yes -- - -- -
Eastbound Left/Right-Turn 895 307 Yes 204 Yes 375 Yes 218 Yes -- -- -- --

67
68
69
70
71
72

Queues are based on HCM 95™ Percentile methodology.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 340 feet of storage and the second lane consists of approximately 430 feet of storage. The storage reported is the average of both lanes.

The eastbound left-turn consists of triple lanes. The first lane consists of approximately 465 feet of storage, the second and third lanes consists of approximately 1,285 feet of storage. The storage reported is the average of the three lanes.

Proposed improvements include restriping the left-turn pocket to a shared left/right-turn pocket.

The spillover queue can be accommodated upstream of the turn pocket.

The westbound right-turn consists of dual lanes. The first lane consists of approximately 470 feet of storage and the second lane consists of approximately 975 feet of storage. The storage reported is the average of both lanes.
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CALTRANS COMMENT LETTER



CALIFORNIA STATE TRANSPORTATION AGENCY GAVIN NEWSOM, GOVERNOR

California Department of Transportation

DISTRICT 12

1750 East 4t Street, Suite 100 | SANTA ANA, CA 92705
(657) 328-6000 | FAX (657) 328-6522 TIY 711
https://dot.ca.gov/caltrans-near-me/district-12

April 13, 2023

Ali Pezeshkpour File: IGR/CEQA

City of Santa Ana Planning Division SCH#2020022087

20 Civic Center Plaza, M-20 LDR LOG #2020-02243
Santa Ana, CA 92701 [-405 & SR-55

Dear Mr. Pezeshkpour

Thank you for including the California Department of Transportation (Calfrans) in the
review of the Notice of Preparation of a Supplemental Environmental Impact Report
and Public Scoping Meeting for the Related Bristol Specific Plan Project. The Project
proposes a Specific Plan to replace the existing General Commercial (C2) and
Regional Commercial (CR) zoning on the Project site. The Specific Plan would include
a site-specific plan for the Project site, identifying the allowable site uses, development
standards, design guidelines, and the processes and procedures for the approval of
future development within the Specific Plan area. In addition to the proposed Specific
Plan, the Project also includes redevelopment of the site in three phases. The Project
proposes to demolish the existing shopping center and related infrastructure and
provide a mixed-use development with (i) up to 3,750 multi-family residential units; (ii)
up to 350,000 sf of commercial uses; (ii) a hotel with up to 250 rooms; (iv) a senior
living/continuum of care use with up to 200 units; and (v) approximately 13.1 acres of
parks, pedestrian paseos, and common open space. The Project would result in a FAR
of 2.7 and density of 92 du/ac. Parking would be provided by above- and below-
ground parking structures providing shared parking as well as ground level parking.
The nearest state facility to the project site is Interstate 405 (1-405-).

The mission of Calirans is to provide a safe and reliable transportation network that

serves all people and respects the environment. Caltrans is a responsible agency on
this project and has the following comments:

Traffic Operations

1. A Venhicle Miles Traveled (VMT) based Traffic Impact Study (TIS) should be
provided for this project. Please use the Governor’'s Office of Planning and
research guidance to identify VMT related impacts.

“Provide a safe and reliable transportation network that serves all people and respects the environment”



Mr. Ali Pezeshkpour
April 13, 2023
Page 2

2. The TIS should identify the proposed project’s near term and long-term potential
safety or operational impacts on or adjacent to any existing or proposed state
facilities.

3. The TIS needs to address potential impacts on storage capacity for the right turn
and left furn pockets for the on-ramps and off-ramps from local city streets
within the State right of way. In addition, all potential spill beyond designated
storage lane must be addressed for safety concern.

System Planning

4. Caltrans supports the inclusion of bicycle storage facilities pursuant to CALGreen
code. Caltrans also recommends following bicycle parking best practices
described in the “Essentials of Bike Parking” guide created by the Association of
Pedestrian and Bicycle Professionals (link to online PDF:
https://www.apbp.org/Publications). Bike parking should be installed a minimum
of 24" away from walls and other objects (e.g., trash cans, plants, etc.). With the
growing popularity of electric bikes and cargo/utility bikes (which tend to be
bigger and heavier), Caltrans also recommends that bicycle storage facilities be
designed to accommodate a range of bicycle styles, sizes, and weights.

5. Caltrans supports the design of Complete Streets that include high-quality
pedestrian, bicycle, and fransit facilities that are safe and comfortable for users
of all ages and abilities. Improvements may include providing secure bicycle
parking, pedestrian-oriented LED lighting, wayfinding signage, and comfortable
connections to nearby active transportation and/or transit facilities. Complete
Streets improvements also promote regional connectivity, improve air quality,
reduce congestion, promote improved first-/last-mile connections, and increase
safety for all modes of transportation. Continue to incorporate Complete Streets
in project development.

Transportation Planning (Goods Movement/Freight)

6. Consider how many individual packages will be delivered daily to individual
residences within the areas identified for increased housing production. Shared
drop-off locations can help reduce the amount of driving done by delivery
trucks and can increase the efficiency of deliveries in densely developed areas.
Similarly, high-density residential developments should consider automated
parcel systems (i.e., Amazon Lockers) so that deliveries can be made with one
truck stop instead of multiple stops to individual residences.

“Provide a safe and reliable transportation network that serves all people and respects the environment”
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7. As the General Plan is implemented, consider accounting for off-street truck
parking to help free up on-street space for other modes, such as city fraffic,
walking, and bicycling. Similarly, utilize alley space or similar areas, if available,
to reduce the need for on-street parking which may conflict with highway/street
flows.

8. If tfruck parking (i.e., for home deliveries) is to be on-street, ensure the width of
the parking lane is wide enough for freight trucks without encroaching on
bicycle lanes or street lanes.

9. Please consider designated on-street freight-only parking and delivery time
windows to reduce the need for double parking. This strategy also helps prevent
street traffic congestion.

10.Please ensure that, throughout the individual study areas, the city provides
posted speed signs for truckers to follow.

11.Bicycle parking design may need to accommodate cargo bikes, such as for
food delivery services, to encourage and facilitate the growing use of food
delivery services and parcel deliveries. This can alleviate the need for delivery
trucks and associated GHG emissions.

12. Caltrans recognizes our responsibility to assist communities of color and under-
served communities by removing barriers to provide a more equitable
transportation system for all.

Equity

13.The Department firmly embraces racial equity, inclusion, and diversity. These
values are foundational to achieving our vision of a cleaner, safer, and more
accessible and more connected transportation system. Please consider
including a discussion on equity in the environmental document.

Transit
14.Provide discussion about City's multimodal mobility strategies. City should look
for transit opportunities o connect current bus services and expand services for

regional connectivity to include connectivity to the closest train station for
Metrolink and Amtrak Pacific Surfliner rail services.

“Provide a safe and reliable transportation network that serves all people and respects the environment”
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15. Encourage the use of fransit among future residents, visitors, and workers of the
development. Increasing multimodal tfransportation will lead to a reduction to
congestion, Vehicle Miles Traveled, and improve air quality.

16.Provide adequate wayfinding signage to transit stops within the project vicinity
and local roadways.

Encroachment Permit

17.Any project work proposed in the vicinity of the State right of way would require
an encroachment permit and all environmental concerns must be adequately
addressed. If the environmental documentation for the project does not meet
Calirans’s requirements for work done within State right of way, additional
documentation would be required before approval of the encroachment
permit. Please coordinate with Caltrans to meet requirements for any work
within or near State right of way. For specific details for Encroachment Permits
procedure, please refer to the Caltrans’s Encroachment Permits Manual at:
http://www.dot.ca.gov/hqg/traffops/developserv/permits

Please continue to coordinate with Caltrans for any future developments that could
potentially impact State transportation facilities. If you have any questions, please do
not hesitate to contact Maryam Molavi, at Maryam.Molavi@dot.ca.gov.

Sincerely,

 a

Scott Shelley
Branch Chief, Regional-LDR-Transit Planning
District 12

“Provide a safe and reliable transportation network that serves all people and respects the environment”
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APPENDIX E

CALTRANS INTERSECTION LEVEL OF SERVICE
CALCULATION WORKSHEETS

N

>
LINSCOTT, LAW & GREENSPAN, engineers LLG Ref. 2-21-4410-1
Related Bristol, Santa Ana
N:\4400\2214410 - Bristol Commons - CONFIDENTIAL, Santa Ana\Report\Appendix\4410 Dividers.doc

E-1




E-2

APPENDIX E-I

EXISTING TRAFFIC CONDITIONS



Generated with VISTRO

Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 12: SR-55 SB Ramps at MacArthur Blvd

Control Type: Signalized Delay (sec / veh): 13.2
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.742
Intersection Setup
Name SR-55 SB Ramp MacArthur Blvd MacArthur Blvd
Approach Southbound Eastbound Westbound
Lane Configuration '1 '1 r' r' I I I r' r' I I I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 12.00 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 1 1 0 1 0 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No Yes No No

E-3



Generated with VISTRO

Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name SR-55 SB Ramp MacArthur Blvd MacArthur Blvd
Base Volume Input [veh/h] 971 879 1455 1037 1288 146
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 971 879 1455 1037 1288 146
Peak Hour Factor 0.9470 0.9470 0.9470 | 0.9470 0.9470 | 0.9470
Other Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 256 232 384 274 340 39
Total Analysis Volume [veh/h] 1025 928 1536 1095 1360 154
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Generated with VISTRO

Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 110

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 8.00
Phasing & Timing
Control Type Split Split Permiss | Unsigna Permiss | Unsigna
Signal Group 5 8 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 10 10
Maximum Green [s] 30 30 30
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Split [s] 58 52 52
Vehicle Extension [s] 3.0 3.0 3.0
Walk [s] 0 0 7
Pedestrian Clearance [s] 0 0 14
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Generated with VISTRO

Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group

L R o] o]
C, Cycle Length [s] 54 54 54 54
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 23 23 22 22
g/C, Green/ Cycle 0.43 0.43 0.42 0.42
(v /s)_i Volume / Saturation Flow Rate 0.30 0.33 0.30 0.27
s, saturation flow rate [veh/h] 3459 2813 5094 5094
¢, Capacity [veh/h] 1502 1222 2124 2124
d1, Uniform Delay [s] 12.23 12.85 13.08 12.47
k, delay calibration 0.11 0.11 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.55 1.00 0.48 0.33
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.68 0.76 0.72 0.64
d, Delay for Lane Group [s/veh] 12.79 13.84 13.56 12.79
Lane Group LOS B B B B
Critical Lane Group No Yes Yes No
50th-Percentile Queue Length [veh/In] 415 4.01 4.34 3.65
50th-Percentile Queue Length [ft/In] 103.82 100.17 108.59 91.23
95th-Percentile Queue Length [veh/In] 7.47 7.21 7.76 6.57
95th-Percentile Queue Length [ft/In] 186.87 180.30 194.03 164.22
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Version 2022 (SP 0-8) [Caltrans] Related Bristol, Santa Ana
Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 12.79 13.84 13.56 0.00 12.79 0.00
Movement LOS B B B B
d_A, Approach Delay [s/veh] 13.29 13.56 12.79
Approach LOS B B B
d_I, Intersection Delay [s/veh] 13.24
Intersection LOS B
Intersection V/C 0.742
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 16.92
|_p,int, Pedestrian LOS Score for Intersectign 2.651
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 2015 1791 1791
d_b, Bicycle Delay [s] 0.00 0.29 0.29
I_b,int, Bicycle LOS Score for Intersection 1.560 2.404 2.308
Bicycle LOS A B B
Sequence
Ring 1| - - - 4 - - - - - - - - - - - -
Ring2| 5 - - 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 13: SR-55 NB Ramps at MacArthur Bivd

Control Type: Signalized Delay (sec / veh): 18.0
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.920
Intersection Setup
Name SR-55 NB Ramp MacArthur Blvd MacArthur Blvd
Approach Northbound Eastbound Westbound
Lane Configuration '1 '1 r' I I r' r' I I I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 12.00 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 0 0 1 0 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No No Yes
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Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name SR-55 NB Ramp MacArthur Blvd MacArthur Blvd
Base Volume Input [veh/h] 917 986 1625 804 522 246
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 917 986 1625 804 522 246
Peak Hour Factor 0.9080 0.9080 0.9080 | 0.9080 0.9080 | 0.9080
Other Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 252 271 447 221 144 68
Total Analysis Volume [veh/h] 1010 1086 1790 885 575 271
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0
v_di, Inbound Pedestrian Volume crossing mn 0
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0
Bicycle Volume [bicycles/h] 0 0
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Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 8.00
Phasing & Timing
Control Type Permiss Unsigna Permiss | Unsigna Permiss | Unsigna
Signal Group 1 8 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 10 10
Maximum Green [s] 30 30 30
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Split [s] 46 44 44
Vehicle Extension [s] 3.0 3.0 3.0
Walk [s] 7 0 0
Pedestrian Clearance [s] 21 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group L (¢} (¢}

C, Cycle Length [s] 59 59 59
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 2.00 2.00 2.00

g_i, Effective Green Time [s] 21 30 30
g/C, Green/ Cycle 0.35 0.51 0.51

(v /s)_i Volume / Saturation Flow Rate 0.29 0.50 0.11
s, saturation flow rate [veh/h] 3459 3560 5094
¢, Capacity [veh/h] 1218 1821 2605
d1, Uniform Delay [s] 17.39 14.08 7.89

k, delay calibration 0.11 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00
d2, Incremental Delay [s] 1.52 6.61 0.04
d3, Initial Queue Delay [s] 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.83 0.98 0.22
d, Delay for Lane Group [s/veh] 18.91 20.69 7.93

Lane Group LOS B (¢} A

Critical Lane Group Yes Yes No
50th-Percentile Queue Length [veh/In] 5.73 10.78 1.10
50th-Percentile Queue Length [ft/In] 143.23 269.57 27.59
95th-Percentile Queue Length [veh/In] 9.65 16.17 1.99
95th-Percentile Queue Length [ft/In] 241.37 404.21 49.67




Generated with VISTRO Scenario 1: 1 AM Existing

Version 2022 (SP 0-8) [Caltrans] Related Bristol, Santa Ana
Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 18.91 0.00 20.69 0.00 7.93 0.00
Movement LOS B C A
d_A, Approach Delay [s/veh] 18.91 20.69 7.93
Approach LOS B (¢} A
d_I, Intersection Delay [s/veh] 17.98
Intersection LOS B
Intersection V/C 0.920
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 19.33
|_p,int, Pedestrian LOS Score for Intersectign 2.813
Crosswalk LOS C
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1433 1365 1365
d_b, Bicycle Delay [s] 2.35 2.95 2.95
I_b,int, Bicycle LOS Score for Intersection 1.560 3.036 1.876
Bicycle LOS A o] A
Sequence
Ring 1f 1 - - 4 - - - - - - - - - - - -
Ring 2| - - - 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report
Intersection 25: 1-405 NB Off-Ramp at South Coast Drive

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:

Volume to Capacity (v/c):

21.8

0.433

Name 1-405 NB Off-Ramp The Cape Dwy South Coast Drive South Coast Drive
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I" r' '1 r' '1 I I I I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 1 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00 100.00 | 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk Yes Yes No Yes

E-13



Generated with VISTRO
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name 1-405 NB Off-Ramp The Cape Dwy South Coast Drive South Coast Drive
Base Volume Input [veh/h] 352 6 92 48 72 19 214 88 17
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 352 6 92 48 72 19 214 88 17
Peak Hour Factor 0.8740 | 0.8740 | 0.8740 | 0.8740 0.8740 | 0.8740 | 0.8740 0.8740 | 0.8740
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 101 2 26 14 21 5 61 25 5
Total Analysis Volume [veh/h] 403 7 105 55 82 22 245 101 19
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing mn 0 0
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Split Split Split Split Split  |Protecte | Permiss Permiss | Permiss
Signal Group 8 7 5 2 6
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 6 6 10 10
Maximum Green [s] 30 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0 1.0
Split [s] 58 58 10 32 22
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0
Walk [s] 7 0 7 7
Pedestrian Clearance [s] 14 0 11 11
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No
Maximum Recall No No No No No
Pedestrian Recall No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group L (¢} R L R L C C C

C, Cycle Length [s] 90 90 90 90 90 90 90 90 90

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s] 2.00 2.00

12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

g_i, Effective Green Time [s] 32 32 32 32 32 3 50 44 44
g/C, Green/ Cycle 0.35 0.35 0.35 0.35 0.35 0.03 0.56 0.49 0.49

(v/s)_i Volume / Saturation Flow Rate | 0.31 0.03 0.03 0.04 0.05 0.01 0.07 0.03 0.03
s, saturation flow rate [veh/h] 1316 1620 1589 1281 1589 1781 3560 1870 1771

¢, Capacity [veh/h] 519 571 561 477 561 51 1988 908 860
d1, Uniform Delay [s] 28.81 | 19.54 | 19.54 22.37 19.88 43.01 9.43 12.31 12.34

k, delay calibration 0.11 0.11 0.11 0.11 0.11 0.11 0.50 0.50 0.50

I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

d2, Incremental Delay [s] 2.54 0.07 0.08 0.11 0.12 5.72 0.13 0.14 0.16

d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results
X, volume / capacity 0.78 0.10 0.10 0.12 0.15 0.43 0.12 0.07 0.07
d, Delay for Lane Group [s/veh] 31.36 | 19.61 | 19.61 22.47 20.00 48.73 9.55 12.45 12.49
Lane Group LOS (¢} B B C B D A B B

Critical Lane Group Yes No No No No No Yes No No
50th-Percentile Queue Length [veh/In] 8.38 0.79 0.78 0.84 1.17 0.56 1.11 0.65 0.66
50th-Percentile Queue Length [ft/In] 209.57 | 19.80 [ 19.44 21.01 29.25 13.94 27.64 16.31 16.40
95th-Percentile Queue Length [veh/In] | 13.13 1.43 1.40 1.51 2.1 1.00 1.99 1.17 1.18
95th-Percentile Queue Length [ft/In] 328.28 | 35.64 | 34.99 37.82 52.66 25.09 49.74 29.36 29.51
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 31.36 | 19.61 | 19.61 | 22.47 20.00 | 48.73 9.55 1247 | 12.49
Movement LOS o] B B o] B D A B B
d_A, Approach Delay [s/veh] 28.80 20.99 12.78 12.47
Approach LOS (¢} (¢} B B
d_I, Intersection Delay [s/veh] 21.77
Intersection LOS C
Intersection V/C 0.433
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00 0.00
d_p, Pedestrian Delay [s] 34.68 34.68 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.256 2.000 2.337
Crosswalk LOS B A B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1200 1200 622 400
d_b, Bicycle Delay [s] 7.20 7.20 21.36 28.80
I_b,int, Bicycle LOS Score for Intersection 2.409 1.560 1.780 1.659
Bicycle LOS B A A A
Sequence
Ring 1| - 2 - 8 - - - - - - - - - - - -
Ring2| 5 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -




Generated with VISTRO

Version 2022 (SP 0-8)

Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report
Intersection 28: Fairview Road at 1-405 NB Ramps

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:
Volume to Capacity (v/c):

25.5

0.772

Name Fairview Road Fairview Road 1-405 NB Ramps 1-405 NB Ramps
Approach Northbound Southbound Westbound
Lane Configuration '1 I I I I I I I I I r' '1 '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 1 0 0 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name Fairview Road Fairview Road 1-405 NB Ramps 1-405 NB Ramps
Base Volume Input [veh/h] 179 839 2441 296 614 776
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 179 839 2441 296 614 776
Peak Hour Factor 0.9070 | 0.9070 0.9070 | 0.9070 0.9070 0.9070
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 49 231 673 82 169 214
Total Analysis Volume [veh/h] 197 925 2691 326 677 856
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 100
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protecte [ Permiss Permiss | Permiss Split Split
Signal Group 1 6 2 7
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 23 41 18 59
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 14 7 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group L C C R L R
C, Cycle Length [s] 100 100 100 100 100 100
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 13 56 39 39 36 36
g/C, Green/ Cycle 0.13 0.56 0.39 0.39 0.36 0.36
(v /s)_i Volume / Saturation Flow Rate 0.11 0.18 0.26 0.21 0.20 0.30
s, saturation flow rate [veh/h] 1781 5094 10188 1589 3459 2813
¢, Capacity [veh/h] 232 2862 3991 623 1238 1007
d1, Uniform Delay [s] 42.54 11.72 25.14 23.27 25.62 29.62
k, delay calibration 0.11 0.50 0.50 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 8.44 0.30 0.93 3.13 0.38 212
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.85 0.32 0.67 0.52 0.55 0.85
d, Delay for Lane Group [s/veh] 50.98 12.02 26.07 26.40 26.00 31.73
Lane Group LOS D B C C C C
Critical Lane Group Yes No Yes No No Yes
50th-Percentile Queue Length [veh/In] 5.26 3.58 8.71 6.29 6.36 9.49
50th-Percentile Queue Length [ft/In] 131.44 89.44 217.72 157.15 158.91 237.30
95th-Percentile Queue Length [veh/In] 9.02 6.44 13.55 10.40 10.49 14.54
95th-Percentile Queue Length [ft/In] 225.45 160.98 338.71 259.94 262.28 363.61
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 50.98 | 12.02 26.07 | 26.40 26.00 31.73
Movement LOS D B C C C C
d_A, Approach Delay [s/veh] 18.86 26.10 29.20
Approach LOS B (¢} (¢}
d_I, Intersection Delay [s/veh] 25.51
Intersection LOS C
Intersection V/C 0.772
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 39.61 39.61
|_p,int, Pedestrian LOS Score for Intersectign 1.938 2.604
Crosswalk LOS A B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 740 280 1100
d_b, Bicycle Delay [s] 19.85 36.98 10.13
I_b,int, Bicycle LOS Score for Intersection 2177 2.389 1.560
Bicycle LOS B B A
Sequence
Ring 1f 1 2 - - - - - - - - - - - - - -
Ring 2| - 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 29: Fairview Road at 1-405 SB Ramps

Control Type: Signalized Delay (sec / veh): 35.1
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.974
Intersection Setup
Name Fairview Rd Fairview Rd 1-405 SB Ramps 1-405 SB Ramps
Approach Northbound Southbound Eastbound
Lane Configuration I I I I" r' '1 '1 '1 I I I '1 '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 1 1 0 1 1 0 0
Entry Pocket Length [ft] 100.00 | 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name Fairview Rd Fairview Rd 1-405 SB Ramps 1-405 SB Ramps
Base Volume Input [veh/h] 853 1129 1544 1640 185 326
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 853 1129 1544 1640 185 326
Peak Hour Factor 0.8770 | 0.8770 | 0.8770 | 0.8770 0.8770 0.8770
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 243 322 440 468 53 93
Total Analysis Volume [veh/h] 973 1287 1761 1870 211 372
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 120

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Permiss [ Permiss |Protecte | Permiss Split Split
Signal Group 6 5 2 3
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 6 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 54 46 100 20
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 11 14 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group (¢} (¢} R L C L R
C, Cycle Length [s] 120 120 120 120 120 120 120
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 50 50 50 42 96 16 16
g/C, Green/ Cycle 0.42 0.42 0.42 0.35 0.80 0.13 0.13
(v/s)_i Volume / Saturation Flow Rate | 0.19 0.40 0.40 0.34 0.37 0.06 0.13
s, saturation flow rate [veh/h] 5094 1589 1589 5188 5094 3459 2813
¢, Capacity [veh/h] 2122 662 662 1815 4074 462 376
d1, Uniform Delay [s] 2524 | 34.31 | 34.31 38.39 3.80 47.95 51.89
k, delay calibration 0.50 0.50 0.50 0.11 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.72 28.73 | 28.73 5.08 0.37 0.71 19.30
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.46 0.97 0.97 0.97 0.46 0.46 0.99
d, Delay for Lane Group [s/veh] 2596 | 63.03 | 63.03 43.47 4.18 48.66 71.19
Lane Group LOS (¢} E E D A D E
Critical Lane Group No Yes No Yes No No Yes
50th-Percentile Queue Length [veh/In] 6.78 23.19 | 23.19 17.54 3.87 2.97 6.58
50th-Percentile Queue Length [ft/In] 169.49 | 579.70 [ 579.70 438.61 96.75 7415 164.49
95th-Percentile Queue Length [veh/In] | 11.05 [ 31.09 | 31.09 24.41 6.97 5.34 10.79
95th-Percentile Queue Length [ft/In] 276.24 | 77713 [ 777.13 610.34 174.15 133.47 269.65
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 2596 | 63.03 | 43.47 4.18 48.66 71.19
Movement LOS C E D A D E
d_A, Approach Delay [s/veh] 47.07 23.23 63.03
Approach LOS D (¢} E
d_I, Intersection Delay [s/veh] 35.14
Intersection LOS D
Intersection V/C 0.974
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 49.50 49.50
|_p,int, Pedestrian LOS Score for Intersectign 2.427 2.945
Crosswalk LOS B C
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 833 1600 267
d_b, Bicycle Delay [s] 20.41 2.40 45.06
I_b,int, Bicycle LOS Score for Intersection 2.492 3.557 1.560
Bicycle LOS B D A
Sequence
Ring 1| - 2 3 - - - - - - - - -
Ring2| 5 6 - - - - - - - - - -
Ring 3| - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - -
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report

Intersection 30: Bristol Street at 1-405 NB Ramps

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:

Volume to Capacity (v/c):

6.3

0.353

Name Bristol Street Bristol Street 1-405 NB Ramps 1-405 NB Ramps
Approach Northbound Southbound Eastbound Westbound
Lane Conigraton e ik rr 11lrr
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 0 0 1 1 1
Entry Pocket Length [ft] 100.00 100.00 | 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No Yes Yes
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name Bristol Street Bristol Street 1-405 NB Ramps 1-405 NB Ramps
Base Volume Input [veh/h] 1504 193 1987 8 34 122 74 672
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 1504 193 1987 8 34 122 74 672
Peak Hour Factor 0.9380 | 0.9380 0.9380 | 0.9380 0.9380 | 0.9380 | 0.9380 | 0.9380
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 401 51 530 2 9 33 20 179
Total Analysis Volume [veh/h] 1603 206 2118 9 36 130 79 716
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 90
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Permiss [Unsigna Permiss | Permiss Split Split Split | Overlap
Signal Group 6 2 8 4 4
Auxiliary Signal Groups 2,4
Lead / Lag
Minimum Green [s] 10 10 6 10 10
Maximum Green [s] 30 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0 1.0
Split [s] 29 29 10 51 51
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0
Walk [s] 7 7 0 0
Pedestrian Clearance [s] 18 14 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No
Maximum Recall No No No No No
Pedestrian Recall No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group (¢} C C R L (¢} C R

C, Cycle Length [s] 90 90 90 90 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 | 4.00 | 4.00 | 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 | 2.00 | 2.00 | 0.00

g_i, Effective Green Time [s] 64 64 64 4 10 10 10 78
g/C, Green/ Cycle 0.71 0.71 0.71 0.04 0.11 ] 0.11 [ 0.11 | 0.87
(v/s)_i Volume / Saturation Flow Rate 0.24 0.25 0.23 0.01 0.04 | 0.04 [ 0.04 | 0.25
s, saturation flow rate [veh/h] 6792 6792 1863 2813 1781 [ 1790 | 1702 | 2813
¢, Capacity [veh/h] 4846 4846 1329 115 200 | 201 | 191 [2449

d1, Uniform Delay [s] 4.84 4.93 4.79 41.96 36.89(36.89 |37.03 | 1.01
k, delay calibration 0.50 0.50 0.50 0.11 0.11 ] 0.11 [ 0.11 | 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00
d2, Incremental Delay [s] 0.18 0.20 0.64 1.54 1.00 | 1.00 | 1.22 | 0.30
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00

Lane Group Results

X, volume / capacity 0.33 0.35 0.32 0.31 0.34 | 0.34 [ 0.38 | 0.29
d, Delay for Lane Group [s/veh] 5.02 5.13 5.42 43.51 37.89|37.89|38.25| 1.32

Lane Group LOS A A A D D D D A

Critical Lane Group No Yes No Yes No No | Yes No
50th-Percentile Queue Length [veh/In] 2.29 2.48 2.58 0.41 143 | 1.44 | 151 | 0.27
50th-Percentile Queue Length [ft/In] 57.26 61.98 64.43 10.24 35.7835.95|37.85| 6.69
95th-Percentile Queue Length [veh/In] 4.12 4.46 4.64 0.74 258 | 259 | 2.73 | 0.48
95th-Percentile Queue Length [ft/In] 103.07 111.56 115.97 18.43 64.40 [64.70 |68.13 [ 12.05
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 5.02 0.00 5.19 5.42 43.51 | 37.89 | 38.22 1.32
Movement LOS A A A D D D A
d_A, Approach Delay [s/veh] 5.02 5.19 43.51 9.61
Approach LOS A A D A
d_I, Intersection Delay [s/veh] 6.30
Intersection LOS A
Intersection V/C 0.353
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 34.68 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.161 2.603
Crosswalk LOS B B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 555 555 133 1044
d_b, Bicycle Delay [s] 23.48 23.48 39.21 10.28
I_b,int, Bicycle LOS Score for Intersection 2.221 2.262 1.560 2.323
Bicycle LOS B B A B
Sequence
Ring 1| - 2 4 8 - - - - - - - - - - - -
Ring 2| - 6 - - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -

EATRE
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 31: Bristol Street at 1-405 SB Ramps

Control Type: Signalized Delay (sec / veh): 14.2
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.462

Intersection Setup
Name Bristol Street Bristol Street 1-405 SB Ramps
Approach Northbound Southbound Eastbound
Lane Configuration '1 I I I I I I I r' r' '1 '1 '1 r'
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 1 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Volumes
Name Bristol Street Bristol Street 1-405 SB Ramps
Base Volume Input [veh/h] 114 1119 995 855 579 529
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 114 1119 995 855 579 529
Peak Hour Factor 0.9270 0.9270 0.9270 0.9270 0.9270 0.9270
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000
Total 15-Minute Volume [veh/h] 31 302 268 231 156 0
Total Analysis Volume [veh/h] 123 1207 1073 922 625 0
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 90
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protected Permissive Permissive Unsignalized Permissive Unsignalized
Signal Group 1 6 2 3
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 35 57 22 33
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 0 7 0
Pedestrian Clearance [s] 0 11 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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[Caltrans] Related Bristol, Santa Ana

Lane Group Calculations

Lane Group L (¢} C L
C, Cycle Length [s] 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 8 68 56 14
g/C, Green/ Cycle 0.09 0.75 0.62 0.16
(v /s)_i Volume / Saturation Flow Rate 0.07 0.18 0.21 0.12
s, saturation flow rate [veh/h] 1781 6792 5094 5188
¢, Capacity [veh/h] 158 5111 3154 823
d1, Uniform Delay [s] 40.14 3.35 8.27 36.24
k, delay calibration 0.11 0.50 0.50 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 7.90 0.11 0.29 1.47
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.78 0.24 0.34 0.76
d, Delay for Lane Group [s/veh] 48.04 3.46 8.57 37.71
Lane Group LOS D A A D
Critical Lane Group Yes No Yes Yes
50th-Percentile Queue Length [veh/In] 2.98 1.25 3.09 4.41
50th-Percentile Queue Length [ft/In] 74.45 31.23 7719 110.36
95th-Percentile Queue Length [veh/In] 5.36 2.25 5.56 7.86
95th-Percentile Queue Length [ft/In] 134.01 56.21 138.94 196.50
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 48.04 3.46 8.57 0.00 37.71 0.00
Movement LOS D A A D
d_A, Approach Delay [s/veh] 7.58 8.57 37.71
Approach LOS A A D
d_I, Intersection Delay [s/veh] 14.15
Intersection LOS B
Intersection V/C 0.462
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.574
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1177 400 644
d_b, Bicycle Delay [s] 7.61 28.81 20.68
I_b,int, Bicycle LOS Score for Intersection 2.108 2.150 1.560
Bicycle LOS B B A
Sequence
Ring 1f 1 2 3 - - - - - - - - - - - - -
Ring 2| - 6 - - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Scenario 1: 1 AM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 37: Bear St at SR-73 NB Ramps

Control Type: Signalized Delay (sec / veh): 22.7
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.648
Intersection Setup
Name Bear St Bear St SR-73 NB Ramps SR-73 NB Ramps
Approach Northbound Southbound Westbound
Lane Configuration '1 I I I I I" '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 0 0 0 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No No Yes
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Volumes
Name Bear St Bear St SR-73 NB Ramps SR-73 NB Ramps
Base Volume Input [veh/h] 159 314 931 97 175 490
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 159 314 931 97 175 490
Peak Hour Factor 0.8120 | 0.8120 0.8120 | 0.8120 0.8120 0.8120
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 49 97 287 30 54 151
Total Analysis Volume [veh/h] 196 387 1147 119 216 603
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 90
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protecte [ Permiss Permiss | Permiss Split Split
Signal Group 1 6 2 7
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 17 31 14 59
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 0 0
Pedestrian Clearance [s] 11 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L C C C L R
C, Cycle Length [s] 90 90 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 12 59 44 44 23 23
g/C, Green/ Cycle 0.13 0.66 0.48 0.48 0.25 0.25
(v /s)_i Volume / Saturation Flow Rate 0.11 0.11 0.24 0.24 0.12 0.21
s, saturation flow rate [veh/h] 1781 3560 3560 1781 1781 2813
¢, Capacity [veh/h] 232 2342 1721 861 451 713
d1, Uniform Delay [s] 38.28 5.91 15.75 15.75 28.57 31.95
k, delay calibration 0.11 0.50 0.50 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 8.23 0.15 1.00 1.99 0.79 2.88
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.85 0.17 0.49 0.49 0.48 0.85
d, Delay for Lane Group [s/veh] 46.51 6.06 16.76 17.74 29.36 34.84
Lane Group LOS D A B B C C
Critical Lane Group Yes No Yes No No Yes
50th-Percentile Queue Length [veh/In] 4.69 1.28 5.78 6.02 3.98 6.35
50th-Percentile Queue Length [ft/In] 11717 32.00 144.62 150.52 99.52 158.64
95th-Percentile Queue Length [veh/In] 8.24 2.30 9.73 10.04 717 10.48
95th-Percentile Queue Length [ft/In] 205.93 57.60 243.24 251.12 179.14 261.92
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 46.51 6.06 17.02 | 17.74 29.36 34.84
Movement LOS D A B B C C
d_A, Approach Delay [s/veh] 19.66 17.08 33.39
Approach LOS B B (¢}
d_I, Intersection Delay [s/veh] 22.65
Intersection LOS C
Intersection V/C 0.648
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.330
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 600 222 1222
d_b, Bicycle Delay [s] 22.06 35.57 6.81
I_b,int, Bicycle LOS Score for Intersection 2.041 2.256 1.560
Bicycle LOS B B A
Sequence
Ring 1f 1 2 - - - - - - - - - - - - - -
Ring 2| - 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Intersection Level Of Service Report

Intersection 38: Bear St at SR-73 SB Ramps

Control Type: Signalized Delay (sec / veh): 24.7
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.767
Intersection Setup
Name Bear St Bear St SR-73 SB Ramps SR-73 SB Ramps
Approach Northbound Southbound Eastbound
Lane Configuration I I" '1 '1 I I '1 +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 1 0 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Volumes
Name Bear St Bear St SR-73 SB Ramps SR-73 SB Ramps
Base Volume Input [veh/h] 342 381 577 600 123 1 206
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 342 381 577 600 123 1 206
Peak Hour Factor 0.8010 | 0.8010 | 0.8010 | 0.8010 0.8010 | 0.8010 | 0.8010
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 107 119 180 187 38 0 64
Total Analysis Volume [veh/h] 427 476 720 749 154 1 257
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 95

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Permiss [ Permiss |Protecte | Permiss Split Split Split
Signal Group 6 5 2 8
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 10 6 10 10
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 18 40 58 37
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 7 7 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group C C L C L C
C, Cycle Length [s] 95 95 95 95 95 95
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 42 42 23 69 18 18
g/C, Green/ Cycle 0.44 0.44 0.24 0.73 0.19 0.19
(v /s)_i Volume / Saturation Flow Rate 0.23 0.30 0.21 0.21 0.09 0.16
s, saturation flow rate [veh/h] 1870 1589 3459 3560 1781 1590
¢, Capacity [veh/h] 828 704 838 2589 336 300
d1, Uniform Delay [s] 19.11 21.05 34.46 4.48 34.24 37.33
k, delay calibration 0.50 0.50 0.11 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 2.29 5.16 2.73 0.28 0.98 7.14
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.52 0.68 0.86 0.29 0.46 0.86
d, Delay for Lane Group [s/veh] 21.40 26.21 37.19 4.76 35.21 44 .47
Lane Group LOS C C D A D D
Critical Lane Group No Yes Yes No No Yes
50th-Percentile Queue Length [veh/In] 7.06 9.04 8.10 2.15 3.22 6.30
50th-Percentile Queue Length [ft/In] 176.61 225.90 202.52 53.70 80.38 157.55
95th-Percentile Queue Length [veh/In] 11.42 13.97 12.77 3.87 5.79 10.42
95th-Percentile Queue Length [ft/In] 285.58 349.15 319.21 96.66 144.68 260.47
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 21.40 | 26.21 | 37.19 4.76 35.21 | 4447 | 4447
Movement LOS C C D A D D D
d_A, Approach Delay [s/veh] 23.94 20.66 41.01
Approach LOS (¢} (¢} D
d_I, Intersection Delay [s/veh] 24.73
Intersection LOS C
Intersection V/C 0.767
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 37.14 37.14
|_p,int, Pedestrian LOS Score for Intersectign 2.076 2.301
Crosswalk LOS B B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 295 1137 695
d_b, Bicycle Delay [s] 34.54 8.85 20.24
I_b,int, Bicycle LOS Score for Intersection 2.305 2.772 2.239
Bicycle LOS B o] B
Sequence
Ring 1| - 2 - - - - - - - - - - -
Ring2| 5 6 - 8 - - - - - - - - -
Ring 3| - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - -
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Scenario 2: 2 PM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 12: SR-55 SB Ramps at MacArthur Blvd

Control Type: Signalized Delay (sec / veh): 11.3
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.734
Intersection Setup
Name SR-55 SB Ramp MacArthur Blvd MacArthur Blvd
Approach Southbound Eastbound Westbound
Lane Configuration '1 '1 r' r' I I I r' r' I I I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 12.00 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 1 1 0 1 0 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No Yes No No
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Volumes
Name SR-55 SB Ramp MacArthur Blvd MacArthur Blvd
Base Volume Input [veh/h] 291 704 1179 1050 1547 608
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 291 704 1179 1050 1547 608
Peak Hour Factor 0.8960 0.8960 0.8960 | 0.8960 0.8960 | 0.8960
Other Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 81 196 329 293 432 170
Total Analysis Volume [veh/h] 325 786 1316 1172 1727 679
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 100

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 8.00
Phasing & Timing
Control Type Split Split Permiss | Unsigna Permiss | Unsigna
Signal Group 5 8 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 10 10
Maximum Green [s] 30 30 30
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Split [s] 47 53 53
Vehicle Extension [s] 3.0 3.0 3.0
Walk [s] 0 0 7
Pedestrian Clearance [s] 0 0 14
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L R (¢} (¢}
C, Cycle Length [s] 51 51 51 51
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 18 18 25 25
g/C, Green/ Cycle 0.36 0.36 0.48 0.48
(v /s)_i Volume / Saturation Flow Rate 0.09 0.28 0.26 0.34
s, saturation flow rate [veh/h] 3459 2813 5094 5094
¢, Capacity [veh/h] 1242 1011 2463 2463
d1, Uniform Delay [s] 11.52 14.49 9.15 10.27
k, delay calibration 0.11 0.11 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.11 1.33 0.18 0.37
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.26 0.78 0.53 0.70
d, Delay for Lane Group [s/veh] 11.63 15.82 9.33 10.63
Lane Group LOS B B A B
Critical Lane Group No Yes No Yes
50th-Percentile Queue Length [veh/In] 1.12 3.54 2.64 3.90
50th-Percentile Queue Length [ft/In] 28.03 88.42 65.88 97.60
95th-Percentile Queue Length [veh/In] 2.02 6.37 4.74 7.03
95th-Percentile Queue Length [ft/In] 50.45 159.16 118.59 175.68
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 11.63 15.82 9.33 0.00 10.63 0.00
Movement LOS B B A B
d_A, Approach Delay [s/veh] 14.59 9.33 10.63
Approach LOS B A B
d_I, Intersection Delay [s/veh] 11.28
Intersection LOS B
Intersection V/C 0.734
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 15.53
|_p,int, Pedestrian LOS Score for Intersectign 2.484
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1697 1934 1934
d_b, Bicycle Delay [s] 0.58 0.03 0.03
I_b,int, Bicycle LOS Score for Intersection 1.560 2.283 2.509
Bicycle LOS A B B
Sequence
Ring 1| - - - 4 - - - - - - - - - - - -
Ring2| 5 - - 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Scenario 2: 2 PM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 13: SR-55 NB Ramps at MacArthur Bivd

Control Type: Signalized Delay (sec / veh): 8.5
Analysis Method: HCM 7th Edition Level Of Service: A
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.656
Intersection Setup
Name SR-55 NB Ramp MacArthur Blvd MacArthur Blvd
Approach Northbound Eastbound Westbound
Lane Configuration '1 '1 r' I I r' r' I I I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 12.00 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 0 0 1 0 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No No Yes
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Volumes
Name SR-55 NB Ramp MacArthur Blvd MacArthur Blvd
Base Volume Input [veh/h] 647 430 718 738 1516 1092
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 647 430 718 738 1516 1092
Peak Hour Factor 0.9240 0.9240 0.9240 | 0.9240 0.9240 | 0.9240
Other Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 175 116 194 200 410 295
Total Analysis Volume [veh/h] 700 465 777 799 1641 1182
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0
v_di, Inbound Pedestrian Volume crossing mn 0
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0
Bicycle Volume [bicycles/h] 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 120

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 8.00
Phasing & Timing
Control Type Permiss Unsigna Permiss | Unsigna Permiss | Unsigna
Signal Group 1 8 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 10 10
Maximum Green [s] 30 30 30
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Split [s] 47 73 73
Vehicle Extension [s] 3.0 3.0 3.0
Walk [s] 7 0 0
Pedestrian Clearance [s] 21 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} (¢}

C, Cycle Length [s] 40 40 40

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 2.00 2.00 2.00

g_i, Effective Green Time [s] 11 20 20
g/C, Green/ Cycle 0.29 0.51 0.51

(v /s)_i Volume / Saturation Flow Rate 0.20 0.22 0.32
s, saturation flow rate [veh/h] 3459 3560 5094

¢, Capacity [veh/h] 995 1826 2613

d1, Uniform Delay [s] 12.76 6.09 7.02

k, delay calibration 0.11 0.11 0.11

I, Upstream Filtering Factor 1.00 1.00 1.00

d2, Incremental Delay [s] 0.92 0.16 0.25

d3, Initial Queue Delay [s] 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.70 0.43 0.63

d, Delay for Lane Group [s/veh] 13.68 6.24 7.27

Lane Group LOS B A A

Critical Lane Group Yes No Yes
50th-Percentile Queue Length [veh/In] 2.33 1.29 2.09
50th-Percentile Queue Length [ft/In] 58.34 32.31 52.36
95th-Percentile Queue Length [veh/In] 4.20 2.33 3.77
95th-Percentile Queue Length [ft/In] 105.01 58.16 94.25
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 13.68 0.00 6.24 0.00 7.27 0.00
Movement LOS B A A
d_A, Approach Delay [s/veh] 13.68 6.24 7.27
Approach LOS B A A
d_I, Intersection Delay [s/veh] 8.45
Intersection LOS A
Intersection V/C 0.656
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 10.48
|_p,int, Pedestrian LOS Score for Intersectign 2.797
Crosswalk LOS C
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 2153 3455 3455
d_b, Bicycle Delay [s] 0.12 10.57 10.57
I_b,int, Bicycle LOS Score for Intersection 1.560 2.201 2.462
Bicycle LOS A B B
Sequence
Ring 1f 1 - - 4 - - - - - - - - - - - -
Ring 2| - - - 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -

.
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Scenario 2: 2 PM Existing

[Caltrans] Related Bristol, Santa Ana

Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report
Intersection 25: 1-405 NB Off-Ramp at South Coast Drive

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:

Volume to Capacity (v/c):

21.2

0.587

Name 1-405 NB Off-Ramp The Cape Dwy South Coast Drive South Coast Drive
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I" r' '1 r' '1 I I I I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 1 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00 100.00 | 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk Yes Yes No Yes
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Volumes
Name 1-405 NB Off-Ramp The Cape Dwy South Coast Drive South Coast Drive
Base Volume Input [veh/h] 476 30 193 28 39 43 397 370 33
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 476 30 193 28 39 43 397 370 33
Peak Hour Factor 0.9500 | 0.9500 | 0.9500 | 0.9500 0.9500 | 0.9500 | 0.9500 0.9500 | 0.9500
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 125 8 51 7 10 11 104 97 9
Total Analysis Volume [veh/h] 501 32 203 29 41 45 418 389 35
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing mn 0 0
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Split Split Split Split Split  |Protecte | Permiss Permiss | Permiss
Signal Group 8 7 5 2 6
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 6 6 10 10
Maximum Green [s] 30 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0 1.0
Split [s] 58 58 10 32 22
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0
Walk [s] 7 0 7 7
Pedestrian Clearance [s] 14 0 11 11
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No
Maximum Recall No No No No No
Pedestrian Recall No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} R L R L C C C
C, Cycle Length [s] 90 90 90 90 90 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s] 2.00 2.00
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 37 37 37 37 37 4 45 37 37
g/C, Green/ Cycle 0.41 0.41 0.41 0.41 0.41 0.05 0.50 0.41 0.41
(v/s)_i Volume / Saturation Flow Rate | 0.37 0.07 0.07 0.03 0.03 0.03 0.12 0.11 0.12
s, saturation flow rate [veh/h] 1366 1656 1589 1145 1589 1781 3560 1870 1817
¢, Capacity [veh/h] 619 684 657 480 657 80 1773 764 742
d1, Uniform Delay [s] 26.05 | 16.70 | 16.72 19.53 15.91 42.09 12.85 17.77 17.83
k, delay calibration 0.18 0.11 0.11 0.11 0.11 0.11 0.50 0.50 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 4.20 0.12 0.13 0.05 0.04 5.96 0.31 0.90 0.97
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.81 0.17 0.18 0.06 0.06 0.56 0.24 0.28 0.29
d, Delay for Lane Group [s/veh] 30.25 | 16.82 | 16.84 19.58 15.95 48.05 13.16 18.67 18.80
Lane Group LOS (¢} B B B B D B B B
Critical Lane Group Yes No No No No Yes No No Yes
50th-Percentile Queue Length [veh/In] | 10.42 1.54 1.49 0.41 0.50 1.10 2.36 3.04 3.06
50th-Percentile Queue Length [ft/In] 260.52 | 38.49 [ 37.35 10.13 12.59 27.55 59.12 75.93 76.39
95th-Percentile Queue Length [veh/In] 15.71 277 2.69 0.73 0.91 1.98 4.26 5.47 5.50
95th-Percentile Queue Length [ft/In] 392.87 | 69.28 | 67.23 18.23 22.66 49.59 106.42 136.67 137.50
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 30.25 | 16.82 | 16.83 | 19.58 15.95 | 48.05 | 13.16 18.73 | 18.80
Movement LOS o] B B B B D B B B
d_A, Approach Delay [s/veh] 25.97 17.46 16.55 18.74
Approach LOS (¢} B B B
d_I, Intersection Delay [s/veh] 21.23
Intersection LOS C
Intersection V/C 0.587
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00 0.00
d_p, Pedestrian Delay [s] 34.67 34.67 34.67
|_p,int, Pedestrian LOS Score for Intersectign 2.310 1.999 2.434
Crosswalk LOS B A B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1200 1200 622 400
d_b, Bicycle Delay [s] 7.20 7.20 21.36 28.80
I_b,int, Bicycle LOS Score for Intersection 2.774 1.560 1.942 1.909
Bicycle LOS o] A A A
Sequence
Ring 1| - 2 - 8 - - - - - - - - - - - -
Ring2| 5 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Scenario 2: 2 PM Existing

[Caltrans] Related Bristol, Santa Ana

Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report
Intersection 28: Fairview Road at 1-405 NB Ramps

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:
Volume to Capacity (v/c):

30.2

0.838

Name Fairview Road Fairview Road 1-405 NB Ramps 1-405 NB Ramps
Approach Northbound Southbound Westbound
Lane Configuration '1 I I I I I I I I I r' '1 '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 1 0 0 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Volumes
Name Fairview Road Fairview Road 1-405 NB Ramps 1-405 NB Ramps
Base Volume Input [veh/h] 225 1322 1842 258 846 1072
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 225 1322 1842 258 846 1072
Peak Hour Factor 0.9270 | 0.9270 0.9270 | 0.9270 0.9270 0.9270
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 61 357 497 70 228 289
Total Analysis Volume [veh/h] 243 1426 1987 278 913 1156
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 105
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protecte [ Permiss Permiss | Permiss Split Split
Signal Group 1 6 2 7
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 26 44 18 61
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 14 7 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L C C R L R
C, Cycle Length [s] 105 105 105 105 105 105
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 16 48 28 28 49 49
g/C, Green/ Cycle 0.16 0.46 0.26 0.26 0.47 0.47
(v /s)_i Volume / Saturation Flow Rate 0.14 0.28 0.20 0.17 0.26 0.41
s, saturation flow rate [veh/h] 1781 5094 10188 1589 3459 2813
¢, Capacity [veh/h] 276 2328 2687 419 1614 1313
d1, Uniform Delay [s] 43.38 21.49 35.35 34.49 20.28 25.34
k, delay calibration 0.11 0.50 0.50 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 8.79 1.21 1.87 8.03 0.31 2.10
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.88 0.61 0.74 0.66 0.57 0.88
d, Delay for Lane Group [s/veh] 52.17 22.70 37.23 42.52 20.60 27.44
Lane Group LOS D C D D C C
Critical Lane Group Yes No Yes No No Yes
50th-Percentile Queue Length [veh/In] 6.80 8.81 7.88 7.20 7.93 12.81
50th-Percentile Queue Length [ft/In] 169.92 220.28 197.01 179.95 198.17 320.28
95th-Percentile Queue Length [veh/In] 11.07 13.68 12.48 11.60 12.54 18.68
95th-Percentile Queue Length [ft/In] 276.81 341.99 312.11 289.95 313.61 467.03
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 52.17 | 22.70 37.23 | 4252 20.60 27.44
Movement LOS D C D D C C
d_A, Approach Delay [s/veh] 26.99 37.88 24.42
Approach LOS (¢} D (¢}
d_I, Intersection Delay [s/veh] 30.21
Intersection LOS C
Intersection V/C 0.838
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 42.07 42.07
|_p,int, Pedestrian LOS Score for Intersectign 1.939 2.711
Crosswalk LOS A B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 762 267 1086
d_b, Bicycle Delay [s] 20.12 39.43 10.97
I_b,int, Bicycle LOS Score for Intersection 2.478 2.182 1.560
Bicycle LOS B B A

Sequence
Ring 1f 1 2 - - - - - - - - -
Ring 2| - 6 7 - - - - - - - -
Ring 3| - - - - - - - - - - -
Ring 4| - - - - - - - - - - -
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Intersection Level Of Service Report
Intersection 29: Fairview Road at 1-405 SB Ramps

Control Type: Signalized Delay (sec / veh): 19.8
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.656
Intersection Setup
Name Fairview Rd Fairview Rd 1-405 SB Ramps 1-405 SB Ramps
Approach Northbound Southbound Eastbound
Lane Configuration I I I I" r' '1 '1 '1 I I I '1 '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 0 1 1 0 1 1 0 0
Entry Pocket Length [ft] 100.00 | 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Volumes
Name Fairview Rd Fairview Rd 1-405 SB Ramps 1-405 SB Ramps
Base Volume Input [veh/h] 1134 649 1037 1602 312 357
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 1134 649 1037 1602 312 357
Peak Hour Factor 0.9690 | 0.9690 | 0.9690 | 0.9690 0.9690 0.9690
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 293 167 268 413 80 92
Total Analysis Volume [veh/h] 1170 670 1070 1653 322 368
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Permiss [ Permiss |Protecte | Permiss Split Split
Signal Group 6 5 2 3
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 6 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 22 44 66 24
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 11 14 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group (¢} (¢} R L C L R

C, Cycle Length [s] 90 90 90 90 90 90 90

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00

g_i, Effective Green Time [s] 40 40 40 23 67 15 15
g/C, Green/ Cycle 0.45 0.45 0.45 0.26 0.75 0.16 0.16

(v/s)_i Volume / Saturation Flow Rate | 0.22 0.23 0.23 0.21 0.32 0.09 0.13
s, saturation flow rate [veh/h] 5094 1589 1589 5188 5094 3459 2813

¢, Capacity [veh/h] 2281 712 712 1328 3812 563 458
d1, Uniform Delay [s] 17.52 | 17.86 | 17.86 31.39 4.22 34.80 36.30

k, delay calibration 0.50 0.50 0.50 0.11 0.50 0.11 0.11

I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

d2, Incremental Delay [s] 0.74 2.67 2.67 1.20 0.36 0.92 3.34

d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.48 0.52 0.52 0.81 0.43 0.57 0.80

d, Delay for Lane Group [s/veh] 18.26 | 20.53 | 20.53 32.59 4.58 35.71 39.65

Lane Group LOS B (¢} (¢} C A D D

Critical Lane Group No Yes No Yes No No Yes

50th-Percentile Queue Length [veh/In] 5.28 5.75 5.75 7.21 2.90 3.28 4.04
50th-Percentile Queue Length [ft/In] 132.08 | 143.86 | 143.86 180.31 72.59 81.94 100.88

95th-Percentile Queue Length [veh/In] 9.05 9.69 9.69 11.62 5.23 5.90 7.26
95th-Percentile Queue Length [ft/In] 226.31 | 242.22 | 242.22 290.42 130.66 147.48 181.58
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 18.26 | 20.53 | 32.59 4.58 35.71 39.65
Movement LOS B C C A D D
d_A, Approach Delay [s/veh] 19.17 15.59 37.81
Approach LOS B B D
d_I, Intersection Delay [s/veh] 19.76
Intersection LOS B
Intersection V/C 0.656
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 34.68 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.434 2.505
Crosswalk LOS B B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 400 1377 444
d_b, Bicycle Delay [s] 28.81 4.36 27.23
I_b,int, Bicycle LOS Score for Intersection 2.319 3.057 1.560
Bicycle LOS B o] A
Sequence
Ring 1| - 2 3 - - - - - - - - - -
Ring2| 5 6 - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - -

e |
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Scenario 2: 2 PM Existing

[Caltrans] Related Bristol, Santa Ana

Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report

Intersection 30: Bristol Street at 1-405 NB Ramps

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:

Volume to Capacity (v/c):

13.9

0.650

Name Bristol Street Bristol Street 1-405 NB Ramps 1-405 NB Ramps
Approach Northbound Southbound Eastbound Westbound
Lane Conigraton e ik rr 11lrr
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 1 0 0 0 1 1 1
Entry Pocket Length [ft] 100.00 100.00 | 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk No No Yes Yes
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Volumes
Name Bristol Street Bristol Street 1-405 NB Ramps 1-405 NB Ramps
Base Volume Input [veh/h] 2115 185 2169 20 196 361 309 1196
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 2115 185 2169 20 196 361 309 1196
Peak Hour Factor 0.9540 | 0.9540 0.9540 | 0.9540 0.9540 | 0.9540 | 0.9540 | 0.9540
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 554 48 568 5 51 95 81 313
Total Analysis Volume [veh/h] 2217 194 2274 21 205 378 324 1254
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 90
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Permiss [Unsigna Permiss | Permiss Split Split Split | Overlap
Signal Group 6 2 8 4 4
Auxiliary Signal Groups 2,4
Lead / Lag
Minimum Green [s] 10 10 6 10 10
Maximum Green [s] 30 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0 1.0
Split [s] 29 29 40 21 21
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0
Walk [s] 7 7 0 0
Pedestrian Clearance [s] 18 14 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No
Maximum Recall No No No No No
Pedestrian Recall No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group (¢} C C R L (¢} C R

C, Cycle Length [s] 90 90 90 90 90 90 90 90

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 | 4.00 | 4.00 | 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 | 2.00 | 2.00 | 0.00

g_i, Effective Green Time [s] 52 52 52 9 17 17 17 73
g/C, Green/ Cycle 0.58 0.58 0.58 0.10 0.19 | 0.19 | 0.19 | 0.81

(v/s)_i Volume / Saturation Flow Rate 0.33 0.27 0.25 0.07 0.13 |1 0.13 [ 0.14 | 0.45
s, saturation flow rate [veh/h] 6792 6792 1855 2813 1781 | 1814 | 1702 | 2813
¢, Capacity [veh/h] 3951 3951 1079 278 332 | 338 | 317 | 2286

d1, Uniform Delay [s] 11.70 10.80 10.47 39.45 34.31|34.22 |34.55| 2.86

k, delay calibration 0.50 0.50 0.50 0.11 0.11 ] 0.11 [ 0.11 | 0.50

I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00

d2, Incremental Delay [s] 0.58 0.39 1.23 3.83 274 [ 254 [ 3.35 | 0.95

d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00

Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00

PF, progression factor 1.00 1.00 1.00 1.00 1.00 | 1.00 | 1.00 | 1.00

Lane Group Results

X, volume / capacity 0.56 0.46 0.43 0.74 0.70 | 0.69 | 0.74 | 0.55

d, Delay for Lane Group [s/veh] 12.28 11.19 11.70 43.29 37.05|36.75|37.91| 3.81

Lane Group LOS B B B D D D D A

Critical Lane Group No No No Yes No No | Yes | Yes
50th-Percentile Queue Length [veh/In] 6.38 4.86 4.98 2.32 4.96 | 493 | 5.04 | 2.34
50th-Percentile Queue Length [ft/In] 159.40 121.52 124.41 58.04 124.0(123.3 (125.958.38
95th-Percentile Queue Length [veh/In] 10.52 8.48 8.63 4.18 8.61 | 8.58 | 8.72 | 4.20
95th-Percentile Queue Length [ft/In] 262.92 211.91 215.87 104.48 215.3(214.3 (217.9(105.0

E-76



Generated with VISTRO Scenario 2: 2 PM Existing

Version 2022 (SP 0-8) [Caltrans] Related Bristol, Santa Ana
Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 12.28 0.00 11.29 | 11.70 43.29 | 37.05 | 37.59 3.81
Movement LOS B B B D D D A
d_A, Approach Delay [s/veh] 12.28 11.29 43.29 15.81
Approach LOS B B D B
d_I, Intersection Delay [s/veh] 13.93
Intersection LOS B
Intersection V/C 0.650
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 34.68 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.265 2.770
Crosswalk LOS B C
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 555 555 800 378
d_b, Bicycle Delay [s] 23.48 23.48 16.21 29.62
I_b,int, Bicycle LOS Score for Intersection 2.474 2.317 1.560 3.173
Bicycle LOS B B A o]
Sequence
Ring 1| - 2 4 8 - - - - - - - - - - - -
Ring 2| - 6 - - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -

EATRE
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Intersection Level Of Service Report
Intersection 31: Bristol Street at 1-405 SB Ramps

Control Type: Signalized Delay (sec / veh): 15.1
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.629

Intersection Setup
Name Bristol Street Bristol Street 1-405 SB Ramps
Approach Northbound Southbound Eastbound
Lane Configuration '1 I I I I I I I r' r' '1 '1 '1 r'
Turning Movement Left Thru Thru Right Left Right
Lane Width [ft] 12.00 12.00 12.00 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 1 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes
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Volumes
Name Bristol Street Bristol Street 1-405 SB Ramps
Base Volume Input [veh/h] 128 1571 1521 889 747 334
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 128 1571 1521 889 747 334
Peak Hour Factor 0.9440 0.9440 0.9440 0.9440 0.9440 0.9440
Other Adjustment Factor 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000
Total 15-Minute Volume [veh/h] 34 416 403 235 198 0
Total Analysis Volume [veh/h] 136 1664 1611 942 791 0
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 90
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protected Permissive Permissive Unsignalized Permissive Unsignalized
Signal Group 1 6 2 3
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 33 55 22 35
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 0 7 0
Pedestrian Clearance [s] 0 11 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} C L
C, Cycle Length [s] 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 9 65 52 17
g/C, Green/ Cycle 0.10 0.72 0.58 0.19
(v /s)_i Volume / Saturation Flow Rate 0.08 0.25 0.32 0.15
s, saturation flow rate [veh/h] 1781 6792 5094 5188
¢, Capacity [veh/h] 173 4869 2931 1008
d1, Uniform Delay [s] 39.74 4.78 11.87 34.49
k, delay calibration 0.11 0.50 0.50 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 7.65 0.19 0.75 1.39
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.79 0.34 0.55 0.78
d, Delay for Lane Group [s/veh] 47.39 4.97 12.62 35.88
Lane Group LOS D A B D
Critical Lane Group Yes No Yes Yes
50th-Percentile Queue Length [veh/In] 3.27 2.37 6.27 5.50
50th-Percentile Queue Length [ft/In] 81.72 59.34 156.69 137.56
95th-Percentile Queue Length [veh/In] 5.88 4.27 10.37 9.35
95th-Percentile Queue Length [ft/In] 147.09 106.82 259.33 233.73
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 47.39 4.97 12.62 0.00 35.88 0.00
Movement LOS D A B D
d_A, Approach Delay [s/veh] 8.18 12.62 35.88
Approach LOS A B D
d_I, Intersection Delay [s/veh] 15.10
Intersection LOS B
Intersection V/C 0.629
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.603
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1133 400 689
d_b, Bicycle Delay [s] 8.46 28.81 19.35
I_b,int, Bicycle LOS Score for Intersection 2.302 2.446 1.560
Bicycle LOS B B A
Sequence
Ring 1f 1 2 3 - - - - - - - - - - - - -
Ring 2| - 6 - - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Intersection Level Of Service Report
Intersection 37: Bear St at SR-73 NB Ramps

Control Type: Signalized Delay (sec / veh): 41.9
Analysis Method: HCM 7th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.951
Intersection Setup
Name Bear St Bear St SR-73 NB Ramps SR-73 NB Ramps
Approach Northbound Southbound Westbound
Lane Configuration '1 I I I I I" '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 0 0 0 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No No Yes
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Volumes
Name Bear St Bear St SR-73 NB Ramps SR-73 NB Ramps
Base Volume Input [veh/h] 153 591 1020 152 408 1340
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 153 591 1020 152 408 1340
Peak Hour Factor 0.9180 | 0.9180 0.9180 | 0.9180 0.9180 0.9180
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 42 161 278 41 111 365
Total Analysis Volume [veh/h] 167 644 1111 166 444 1460
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 120
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protecte [ Permiss Permiss | Permiss Split Split
Signal Group 1 6 2 7
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 16 49 33 71
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 0 0
Pedestrian Clearance [s] 11 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L C C C L R
C, Cycle Length [s] 120 120 120 120 120 120
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 12 47 31 31 65 65
g/C, Green/ Cycle 0.10 0.39 0.26 0.26 0.54 0.54
(v /s)_i Volume / Saturation Flow Rate 0.09 0.18 0.24 0.24 0.25 0.52
s, saturation flow rate [veh/h] 1781 3560 3560 1750 1781 2813
¢, Capacity [veh/h] 179 1385 908 446 969 1531
d1, Uniform Delay [s] 53.53 27.33 43.74 43.98 16.59 25.89
k, delay calibration 0.11 0.50 0.50 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 18.55 1.12 18.09 32.52 0.34 4.31
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.93 0.46 0.94 0.95 0.46 0.95
d, Delay for Lane Group [s/veh] 72.08 28.45 61.83 76.50 16.93 30.20
Lane Group LOS E C E E B C
Critical Lane Group Yes No No Yes No Yes
50th-Percentile Queue Length [veh/In] 5.92 7.09 14.56 16.37 7.36 19.57
50th-Percentile Queue Length [ft/In] 147.92 177.25 363.88 409.30 184.03 489.26
95th-Percentile Queue Length [veh/In] 9.91 11.46 20.81 23.01 11.81 26.83
95th-Percentile Queue Length [ft/In] 247.64 286.41 520.30 575.19 295.27 670.64
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 72.08 | 2845 65.26 | 76.50 16.93 30.20
Movement LOS E C E E B C
d_A, Approach Delay [s/veh] 37.44 66.72 27.10
Approach LOS D E (¢}
d_I, Intersection Delay [s/veh] 41.88
Intersection LOS D
Intersection V/C 0.951
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 49.49
|_p,int, Pedestrian LOS Score for Intersectign 2.609
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 750 483 1117
d_b, Bicycle Delay [s] 23.42 34.49 11.69
I_b,int, Bicycle LOS Score for Intersection 2.229 2.262 1.560
Bicycle LOS B B A
Sequence
Ring 1f 1 2 - - - - - - - - - - - - - -
Ring 2| - 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report

Intersection 38: Bear St at SR-73 SB Ramps

Control Type: Signalized Delay (sec / veh): 20.5
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.607
Intersection Setup
Name Bear St Bear St SR-73 SB Ramps SR-73 SB Ramps
Approach Northbound Southbound Eastbound
Lane Configuration I I" '1 '1 I I '1 +
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 1 0 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Volumes
Name Bear St Bear St SR-73 SB Ramps SR-73 SB Ramps
Base Volume Input [veh/h] 563 172 599 835 188 1 159
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 563 172 599 835 188 1 159
Peak Hour Factor 0.9290 | 0.9290 | 0.9290 | 0.9290 0.9290 | 0.9290 | 0.9290
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 152 46 161 225 51 0 43
Total Analysis Volume [veh/h] 606 185 645 899 202 1 171
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Scenario 2: 2 PM Existing

[Caltrans] Related Bristol, Santa Ana

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type Fully actuated
Offset [s] 0.0
Offset Reference Lead Green - Beginning of First Green
Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Permiss [ Permiss |Protecte | Permiss Split Split Split
Signal Group 6 5 2 8
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 10 6 10 10
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 28 45 73 17
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 7 7 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group C C L C L C
C, Cycle Length [s] 90 90 90 90 90 90
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 46 46 20 70 12 12
g/C, Green/ Cycle 0.51 0.51 0.22 0.78 0.13 0.13
(v /s)_i Volume / Saturation Flow Rate 0.21 0.23 0.19 0.25 0.11 0.11
s, saturation flow rate [veh/h] 1870 1727 3459 3560 1781 1596
¢, Capacity [veh/h] 956 883 770 2771 237 212
d1, Uniform Delay [s] 13.64 13.95 33.44 2.96 38.06 38.09
k, delay calibration 0.50 0.50 0.11 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 1.32 1.64 2.52 0.31 7.40 8.40
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.41 0.45 0.84 0.32 0.83 0.84
d, Delay for Lane Group [s/veh] 14.96 15.59 35.96 3.27 45.46 46.49
Lane Group LOS B B D A D D
Critical Lane Group No Yes Yes No No Yes
50th-Percentile Queue Length [veh/In] 5.03 5.19 6.83 1.72 4.65 4.24
50th-Percentile Queue Length [ft/In] 125.74 129.68 170.84 42.88 116.16 106.12
95th-Percentile Queue Length [veh/In] 8.71 8.92 11.12 3.09 8.18 7.62
95th-Percentile Queue Length [ft/In] 217.69 223.06 278.02 77.18 204.53 190.60
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 15.18 | 15.59 | 35.96 3.27 45.53 | 46.49 | 46.49
Movement LOS B B D A D D D
d_A, Approach Delay [s/veh] 15.28 16.93 45.95
Approach LOS B B D
d_I, Intersection Delay [s/veh] 20.45
Intersection LOS C
Intersection V/C 0.607
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 34.68 34.68
|_p,int, Pedestrian LOS Score for Intersectign 2.061 2.119
Crosswalk LOS B B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 533 1533 289
d_b, Bicycle Delay [s] 24.21 2.45 32.95
I_b,int, Bicycle LOS Score for Intersection 2.212 2.833 2177
Bicycle LOS B o] B
Sequence
Ring 1| - 2 - - - - - - - - - - -
Ring2| 5 6 - 8 - - - - - - - - -
Ring 3| - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - -
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Scenario 7: 7 AM Ex + Phase 1

[Caltrans] Related Bristol, Santa Ana

Intersection Level Of Service Report
Intersection 12: SR-55 SB Ramps at MacArthur Blvd

Control Type: Signalized Delay (sec / veh): 14.0
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.764
Intersection Setup
Name SR-55 SB Ramp MacArthur Blvd MacArthur Blvd
Approach Southbound Eastbound Westbound
Lane Configuration '1 '1 r' r' I I I r' r' I I I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 12.00 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 0 0 1 1 0 1 0 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No Yes No No
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Volumes
Name SR-55 SB Ramp MacArthur Blvd MacArthur Blvd
Base Volume Input [veh/h] 971 903 1533 1037 1295 146
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 971 903 1533 1037 1295 146
Peak Hour Factor 0.9470 0.9470 0.9470 | 0.9470 0.9470 | 0.9470
Other Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 256 238 405 274 342 39
Total Analysis Volume [veh/h] 1025 954 1619 1095 1367 154
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Scenario 7: 7 AM Ex + Phase 1

[Caltrans] Related Bristol, Santa Ana

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 8.00
Phasing & Timing
Control Type Split Split Permiss | Unsigna Permiss | Unsigna
Signal Group 5 8 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 10 10
Maximum Green [s] 30 30 30
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Split [s] 44 46 46
Vehicle Extension [s] 3.0 3.0 3.0
Walk [s] 0 0 7
Pedestrian Clearance [s] 0 0 14
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L R (¢} (¢}
C, Cycle Length [s] 57 57 57 57
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 25 25 24 24
g/C, Green/ Cycle 0.43 0.43 0.43 0.43
(v /s)_i Volume / Saturation Flow Rate 0.30 0.34 0.32 0.27
s, saturation flow rate [veh/h] 3459 2813 5094 5094
¢, Capacity [veh/h] 1494 1216 2179 2179
d1, Uniform Delay [s] 13.09 13.93 13.70 12.77
k, delay calibration 0.11 0.11 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 0.57 1.15 0.51 0.30
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.69 0.78 0.74 0.63
d, Delay for Lane Group [s/veh] 13.65 15.09 14.21 13.07
Lane Group LOS B B B B
Critical Lane Group No Yes Yes No
50th-Percentile Queue Length [veh/In] 4.56 4.60 4.98 3.90
50th-Percentile Queue Length [ft/In] 113.97 114.89 124.46 97.46
95th-Percentile Queue Length [veh/In] 8.06 8.11 8.64 7.02
95th-Percentile Queue Length [ft/In] 201.51 202.78 215.95 175.43
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 13.65 15.09 14.21 0.00 13.07 0.00
Movement LOS B B B B
d_A, Approach Delay [s/veh] 14.34 14.21 13.07
Approach LOS B B B
d_I, Intersection Delay [s/veh] 13.95
Intersection LOS B
Intersection V/C 0.764
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 18.51
|_p,int, Pedestrian LOS Score for Intersectign 2.660
Crosswalk LOS B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1406 1476 1476
d_b, Bicycle Delay [s] 2.51 1.95 1.95
I_b,int, Bicycle LOS Score for Intersection 1.560 2.450 2.311
Bicycle LOS A B B
Sequence
Ring 1| - - - 4 - - - - - - - - - - - -
Ring2| 5 - - 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Intersection Level Of Service Report
Intersection 13: SR-55 NB Ramps at MacArthur Bivd

Control Type: Signalized Delay (sec / veh): 19.2
Analysis Method: HCM 7th Edition Level Of Service: B
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.928
Intersection Setup
Name SR-55 NB Ramp MacArthur Blvd MacArthur Blvd
Approach Northbound Eastbound Westbound
Lane Configuration '1 '1 r' I I r' r' I I I r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 12.00 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 0 0 1 0 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No No Yes
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Volumes
Name SR-55 NB Ramp MacArthur Blvd MacArthur Blvd
Base Volume Input [veh/h] 917 986 1645 863 529 246
Base Volume Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 917 986 1645 863 529 246
Peak Hour Factor 0.9080 0.9080 0.9080 | 0.9080 0.9080 | 0.9080
Other Adjustment Factor 1.0000 1.0000 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 252 271 453 238 146 68
Total Analysis Volume [veh/h] 1010 1086 1812 950 583 271
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing mn 0 0
v_co, Outbound Pedestrian Volume crossing
v_ci, Inbound Pedestrian Volume crossing mi
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 90

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Fully actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 8.00
Phasing & Timing
Control Type Permiss Unsigna Permiss | Unsigna Permiss | Unsigna
Signal Group 1 8 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 10 10
Maximum Green [s] 30 30 30
Amber [s] 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0
Split [s] 46 44 44
Vehicle Extension [s] 3.0 3.0 3.0
Walk [s] 7 0 0
Pedestrian Clearance [s] 21 0 0
Delayed Vehicle Green [s] 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0
Minimum Recall No No No
Maximum Recall No No No
Pedestrian Recall No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} (¢}

C, Cycle Length [s] 59 59 59

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 2.00 2.00 2.00

g_i, Effective Green Time [s] 21 30 30
g/C, Green/ Cycle 0.35 0.51 0.51

(v /s)_i Volume / Saturation Flow Rate 0.29 0.51 0.11
s, saturation flow rate [veh/h] 3459 3560 5094
¢, Capacity [veh/h] 1218 1821 2605

d1, Uniform Delay [s] 17.39 14.25 7.90

k, delay calibration 0.11 0.11 0.11

I, Upstream Filtering Factor 1.00 1.00 1.00

d2, Incremental Delay [s] 1.52 8.73 0.04

d3, Initial Queue Delay [s] 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.83 1.00 0.22

d, Delay for Lane Group [s/veh] 18.91 22.98 7.95

Lane Group LOS B (¢} A

Critical Lane Group Yes Yes No
50th-Percentile Queue Length [veh/In] 5.73 11.55 1.12
50th-Percentile Queue Length [ft/In] 143.23 288.63 28.03
95th-Percentile Queue Length [veh/In] 9.65 17.12 2.02
95th-Percentile Queue Length [ft/In] 241.37 427.94 50.45
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 18.91 0.00 22.98 0.00 7.95 0.00
Movement LOS B C A
d_A, Approach Delay [s/veh] 18.91 22.98 7.95
Approach LOS B (¢} A
d_I, Intersection Delay [s/veh] 19.20
Intersection LOS B
Intersection V/C 0.928
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00
d_p, Pedestrian Delay [s] 19.33
|_p,int, Pedestrian LOS Score for Intersectign 2.818
Crosswalk LOS C
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1433 1365 1365
d_b, Bicycle Delay [s] 2.35 2.95 2.95
I_b,int, Bicycle LOS Score for Intersection 1.560 3.055 1.880
Bicycle LOS A o] A
Sequence
Ring 1f 1 - - 4 - - - - - - - - - - - -
Ring 2| - - - 8 - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Control Type:
Analysis Method:
Analysis Period:

Intersection Setup

Intersection Level Of Service Report
Intersection 25: 1-405 NB Off-Ramp at South Coast Drive

Signalized
HCM 7th Edition
15 minutes

Delay (sec / veh):
Level Of Service:

Volume to Capacity (v/c):

22.9

0.430

Name 1-405 NB Off-Ramp The Cape Dwy South Coast Drive South Coast Drive
Approach Northbound Southbound Eastbound Westbound
Lane Configuration '1 I" r' '1 r' '1 I I I I"
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 1 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00 100.00 | 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]

Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00

Curb Present No No No No
Crosswalk Yes Yes No Yes
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Volumes
Name 1-405 NB Off-Ramp The Cape Dwy South Coast Drive South Coast Drive
Base Volume Input [veh/h] 352 6 92 48 72 19 215 92 17
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 352 6 92 48 72 19 215 92 17
Peak Hour Factor 0.8740 | 0.8740 | 0.8740 | 0.8740 0.8740 | 0.8740 | 0.8740 0.8740 | 0.8740
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000 [ 1.0000 | 1.0000 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 101 2 26 14 21 5 61 26 5
Total Analysis Volume [veh/h] 403 7 105 55 82 22 246 105 19
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing 0 0
v_di, Inbound Pedestrian Volume crossing mn 0 0
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 95
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Split Split Split Split Split  |Protecte | Permiss Permiss | Permiss
Signal Group 8 7 5 2 6
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 6 6 10 10
Maximum Green [s] 30 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0 1.0
Split [s] 63 63 10 32 22
Vehicle Extension [s] 3.0 3.0 3.0 3.0 3.0
Walk [s] 7 0 7 7
Pedestrian Clearance [s] 14 0 11 11
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0 2.0
Minimum Recall No No No No No
Maximum Recall No No No No No
Pedestrian Recall No No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L (¢} R L R L C C C

C, Cycle Length [s] 95 95 95 95 95 95 95 95 95

L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

11_p, Permitted Start-Up Lost Time [s] 2.00 2.00

12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

g_i, Effective Green Time [s] 33 33 33 33 33 3 54 47 47
g/C, Green/ Cycle 0.35 0.35 0.35 0.35 0.35 0.03 0.57 0.50 0.50

(v/s)_i Volume / Saturation Flow Rate | 0.31 0.03 0.03 0.04 0.05 0.01 0.07 0.03 0.03
s, saturation flow rate [veh/h] 1316 1620 1589 1281 1589 1781 3560 1870 1774

¢, Capacity [veh/h] 513 567 557 471 557 50 2014 927 879
d1, Uniform Delay [s] 30.55 | 20.78 | 20.78 23.72 21.14 45.44 9.63 12.51 12.53

k, delay calibration 0.11 0.11 0.11 0.11 0.11 0.11 0.50 0.50 0.50

I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

d2, Incremental Delay [s] 2.71 0.08 0.08 0.11 0.12 6.04 0.12 0.14 0.16

d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results
X, volume / capacity 0.79 0.10 0.10 0.12 0.15 0.44 0.12 0.07 0.07
d, Delay for Lane Group [s/veh] 33.26 | 20.85 | 20.86 23.83 21.27 51.48 9.76 12.65 12.68
Lane Group LOS (¢} (¢} (¢} C C D A B B

Critical Lane Group Yes No No No No No Yes No No
50th-Percentile Queue Length [veh/In] 8.96 0.85 0.83 0.90 1.25 0.59 1.17 0.70 0.71
50th-Percentile Queue Length [ft/In] 224.02 | 21.21 | 20.82 22.45 31.33 14.77 29.15 17.58 17.67
95th-Percentile Queue Length [veh/In] | 13.87 1.53 1.50 1.62 2.26 1.06 2.10 1.27 1.27
95th-Percentile Queue Length [ft/In] 346.75 | 38.17 | 37.48 40.41 56.40 26.58 52.48 31.65 31.80
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 33.26 | 20.85 | 20.86 | 23.83 21.27 | 51.48 9.76 12.66 | 12.68
Movement LOS o] o] o] o] o] D A B B
d_A, Approach Delay [s/veh] 30.56 22.29 13.18 12.67
Approach LOS (¢} (¢} B B
d_I, Intersection Delay [s/veh] 22.89
Intersection LOS C
Intersection V/C 0.430
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00 0.00
d_p, Pedestrian Delay [s] 37.14 37.14 37.14
|_p,int, Pedestrian LOS Score for Intersectign 2.259 2.003 2.341
Crosswalk LOS B B B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 1242 1242 589 379
d_b, Bicycle Delay [s] 6.82 6.82 23.63 31.21
I_b,int, Bicycle LOS Score for Intersection 2.409 1.560 1.781 1.662
Bicycle LOS B A A A
Sequence
Ring 1| - 2 - 8 - - - - - - - - - - - -
Ring2| 5 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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Intersection Level Of Service Report
Intersection 28: Fairview Road at 1-405 NB Ramps

Control Type: Signalized Delay (sec / veh): 255
Analysis Method: HCM 7th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.773
Intersection Setup
Name Fairview Road Fairview Road 1-405 NB Ramps 1-405 NB Ramps
Approach Northbound Southbound Westbound
Lane Configuration '1 I I I I I I I I I r' '1 '1 r' r'
Turning Movement Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Lane Width [ft] 12.00 | 12.00 12.00 | 12.00 12.00 12.00
No. of Lanes in Entry Pocket 1 0 0 1 0 0 1 1
Entry Pocket Length [ft] 100.00 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk No No Yes Yes
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Volumes
Name Fairview Road Fairview Road 1-405 NB Ramps 1-405 NB Ramps
Base Volume Input [veh/h] 179 841 2448 296 614 776
Base Volume Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.00 2.00 2.00 2.00 2.00 2.00
Proportion of CAVs [%] 0.00
Growth Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0
Total Hourly Volume [veh/h] 179 841 2448 296 614 776
Peak Hour Factor 0.9070 | 0.9070 0.9070 | 0.9070 0.9070 0.9070
Other Adjustment Factor 1.0000 | 1.0000 1.0000 | 1.0000 1.0000 1.0000
Total 15-Minute Volume [veh/h] 49 232 675 82 169 214
Total Analysis Volume [veh/h] 197 927 2699 326 677 856
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0
v_do, Outbound Pedestrian Volume crossing
v_di, Inbound Pedestrian Volume crossing mn
v_co, Outbound Pedestrian Volume crossing 0 0 0 0
v_ci, Inbound Pedestrian Volume crossing mi 0 0 0 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 0 0
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 100
Coordination Type Time of Day Pattern Coordinated

Actuation Type Fully actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protecte [ Permiss Permiss | Permiss Split Split
Signal Group 1 6 2 7
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 10 10 6
Maximum Green [s] 30 30 30 30
Amber [s] 3.0 3.0 3.0 3.0
All red [s] 1.0 1.0 1.0 1.0
Split [s] 23 41 18 59
Vehicle Extension [s] 3.0 3.0 3.0 3.0
Walk [s] 7 7 0
Pedestrian Clearance [s] 14 7 0
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 2.0 2.0 2.0 2.0
Minimum Recall No No No No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft]
Detector Length [ft]
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations

Lane Group L C C R L R
C, Cycle Length [s] 100 100 100 100 100 100
L, Total Lost Time per Cycle [s] 4.00 4.00 4.00 4.00 4.00 4.00
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 2.00 2.00 2.00 2.00 2.00 2.00
g_i, Effective Green Time [s] 13 56 39 39 36 36
g/C, Green/ Cycle 0.13 0.56 0.39 0.39 0.36 0.36
(v /s)_i Volume / Saturation Flow Rate 0.11 0.18 0.26 0.21 0.20 0.30
s, saturation flow rate [veh/h] 1781 5094 10188 1589 3459 2813
¢, Capacity [veh/h] 232 2862 3991 623 1238 1007
d1, Uniform Delay [s] 42.54 11.73 25.17 23.27 25.62 29.62
k, delay calibration 0.11 0.50 0.50 0.50 0.11 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 8.44 0.30 0.94 3.13 0.38 212
d3, Initial Queue Delay [s] 0.00 0.00 0.00 0.00 0.00 0.00
Rp, platoon ratio 1.00 1.00 1.00 1.00 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.85 0.32 0.68 0.52 0.55 0.85
d, Delay for Lane Group [s/veh] 50.98 12.03 26.10 26.40 26.00 31.73
Lane Group LOS D B C C C C
Critical Lane Group Yes No Yes No No Yes
50th-Percentile Queue Length [veh/In] 5.26 3.59 8.74 6.29 6.36 9.49
50th-Percentile Queue Length [ft/In] 131.44 89.67 218.62 157.15 158.91 237.30
95th-Percentile Queue Length [veh/In] 9.02 6.46 13.59 10.40 10.49 14.54
95th-Percentile Queue Length [ft/In] 225.45 161.41 339.86 259.94 262.28 363.61
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 50.98 | 12.03 26.10 | 26.40 26.00 31.73
Movement LOS D B C C C C
d_A, Approach Delay [s/veh] 18.86 26.13 29.20
Approach LOS B (¢} (¢}
d_I, Intersection Delay [s/veh] 25.52
Intersection LOS C
Intersection V/C 0.773
Other Modes
g_Walk,mi, Effective Walk Time [s] 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped 0.00 0.00
d_p, Pedestrian Delay [s] 39.61 39.61
|_p,int, Pedestrian LOS Score for Intersectign 1.938 2.604
Crosswalk LOS A B
s_b, Saturation Flow Rate of the bicycle lang 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/H] 740 280 1100
d_b, Bicycle Delay [s] 19.85 36.98 10.13
I_b,int, Bicycle LOS Score for Intersection 2.178 2.391 1.560
Bicycle LOS B B A
Sequence
Ring 1f 1 2 - - - - - - - - - - - - - -
Ring 2| - 6 7 - - - - - - - - - - - - -
Ring 3| - - - - - - - - - - - - - - - -
Ring 4| - - - - - - - - - - - - - - - -
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