
block d
W A R D  V I L L A G E

L and Block 4 ,  Projec t  1
HCDA Planned Development  Permit  Appl icat ion

June 2023

A P P E N D I C E S



appendices
APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX H

APPENDIX I

APPENDIX J

ALA MOANA BOULEVARD LANDSCAPE AND PROGRAMMING INSPIRATION

DIAMOND HEAD PLAZA PARK LANDSCAPE AND PROGRAMMING INSPIRATION

LEED CHECKLIST

WARD VILLAGE STREET LEVEL PLAN

SHPD LETTER

TRAFFIC IMPACT REPORT

INFRASTRUCTURE AVAILABILITY REPORT

SHADE/SHADOW STUDY

WIND CONSULTANT LETTER

ACOUSTICAL CONSULTANT LETTER



appendix a
ALA MOANA BOULEVARD LANDSCAPE 
AND PROGRAMMING INSPIRATION





appendix b
DIAMOND HEAD PLAZA PARK LANDSCAPE 
AND PROGRAMMING INSPIRATION





appendix c
LEED CHECKLIST



APPENDIX A - LEED CHECKLIST

EXHIBIT A

WARD VILLAGE BLOCK D

PDP EXHIBIT

MAY 12, 2023



appendix d
WARD VILLAGE STREET LEVEL PLAN



����������	
�����

���
�
�������������������������������������������������������������� ��������������������!""�#����������������������������������������������$� %������������& #'���#�� ���(# �����)



appendix e
SHPD LETTER



JOSH GREEN, M.D.
GOVERNOR | KE KIA INA

SYLVIA LUKE
LIEUTENANT GOVERNOR | KA HOPE KIA INA

April 24, 2023

STATE OF HAWAII | KA MOKU INA O HAWAI I 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

KA ‘OIHANA KUMUWAIWAI INA

STATE HISTORIC PRESERVATION DIVISION
KAKUHIHEWA BUILDING

601 KAMOKILA BLVD, STE 555
KAPOLEI, HAWAII 96707

DAWN N.S. CHANG
CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE MANAGEMENT 

LAURA H.E. KAAKUA
FIRST DEPUTY

M. KALEO MANUEL
DEPUTY DIRECTOR - WATER

AQUATIC RESOURCES
BOATING AND OCEAN RECREATION

BUREAU OF CONVEYANCES
COMMISSION ON WATER RESOURCE MANAGEMENT 

CONSERVATION AND COASTAL LANDS
CONSERVATION AND RESOURCES ENFORCEMENT 

ENGINEERING
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

KAHOOLAWE ISLAND RESERVE COMMISSION 
LAND

STATE PARKS

IN REPLY REFER TO:
Craig K. Nakamoto, Executive Director Project No. 2021PR00032
Hawai i Community Development Authority Doc. No. 2304SCH07
547 Queen Street Archaeology
Honolulu, Hawai i 96817 
craig.k.nakamoto@hawaii.gov

Ms. Dawn Takeuchi-Apuna, Director 
Department of Planning and Permitting 
City and County of Honolulu
Frank F. Fasi Municipal Building 
650 S. King Street, 7th Floor 
Honolulu, Hawai‘i 96813
c/o Clint Young 
clint.young@honolulu.gov

Dear Mr. Nakamoto and Ms. Dawn Takeuchi-Apuna:

SUBJECT: Chapter 6E-42 Historic Preservation Review
Request to Support HCDA Proceeding with Permitting Process
Victoria Ward Limited (VWL) Blocks D, E, and Diamond Head Plaza Project 
Honolulu Ahupua a, Honolulu (Kona) District, Island of O‘ahu
TMK: (1) 2-3-005:006

This letter provides the State Historic Preservation Division’s (SHPD’s) review of regarding the Hawaii Community 
Development Authority’s (HCDA’s) planned development permitting process for the Victoria Ward, Ltd. (VWL) and 
The Howard Hughes Corporation (HHC) project titled Victoria Ward Limited (VWL) Blocks D, E, and Diamond Head 
Plaza Project. This private project is subject to permitting under HCDA’s 2005 Mauka Area Rules, and with 
permitting by the City and County of Honolulu, Department of Planning and Permitting (DPP).

SHPD has no objection to the HCDA proceeding with their permitting process for the Victoria Ward Limited (VWL)
Blocks D, E, and Diamond Head Plaza Project, with the following stipulations:

1. HRS §6E-42 Historic Preservation Review Steps 1 through 5, as outlined in HAR §13-284-3(b), shall be 
completed and SHPD shall provide a letter documenting said completion to HCDA, DPP, and VWL/HCC 
indicating that the DPP permit process may continue;

2. DPP commits to stipulate as a permit condition on all project DPP permits involving ground disturbing work 
that project initiation may not proceed prior to receipt by HCDA, DPP, and VWL/HHC of SHPD’s letter 
documenting completion of Steps 1 through 5; and

3. VWL/HHC commits to no initiation of project ground disturbing work requiring a DPP permit prior to receipt 
of SHPD’s letter documenting completion of Steps 1 through 5.

Mr. Nakamoto and Ms. Dawn Takeuchi-Apuna 
April 24, 2023
Page 2

VWL/HHC has submitted draft documents to SHPD for review in support of HAR §13-284-3(b) Steps 1–5. At this 
time, SHPD has not completed review of the project documents due to staffing issues. SHPD anticipates completion 
of review in several months. The Attachment provides a brief project summary.

SHPD requests HCDA, DDP, and VWL/HHC provide confirming commitment to the requested stipulations to SHPD 
to HICRIS Project No. 2021PR00032 using the Project Supplement option.

SHPD will notify HCDA, DDP, and VWL/HHC when our office has completed review and approval of all documents 
submitted in support of HAR §13-284-3(b) Steps 1–5, and the DPP permitting process may continue.

Please contact Susan A. Lebo, Archaeology Branch Chief, at Susan.A.Lebo@hawaii.gov for any questions or concerns 
regarding this letter.

Aloha,
Alan Downer

Alan S. Downer, PhD
Administrator, State Historic Preservation Division 
Deputy State Historic Preservation Officer

cc: Ka‘iulani Sodaro (HHC): kaiulani.sodaro@howardhughes.com
Matt McDermott (CSH): mmcdermott@culturalsurveys.com

Attachment. Brief Project Summary

Cultural Surveys Hawai i, Inc. (CSH) has conducted an archaeological inventory survey (AIS) for the VWL Blocks D 
& E Diamond Head Plaza Project at the request of Victoria Ward, Ltd. (VWL) and The Howard Hughes Corporation 
(HHC). The SHPD received the draft AIS report titled Archaeological Inventory Survey Report for the Blocks D, E, 
and Diamond Head Plaza Project, Kaka‘ako, Honolulu Ahupua‘a, Honolulu (Kona) District, O‘ahu, TMK: (1) 2-3- 
005:006 (Bennicas et al., October 2022 ) on October 28, 2022, and the draft archaeological monitoring plan (AMP) 
titled Archaeological Monitoring Plan for the Blocks D, E, and Diamond Head Plaza Project, Kaka‘ako, Honolulu 
Ahupua‘a, Honolulu (Kona) District, O‘ahu, TMK: (1) 2-3-005:006 (Bennicas and McDermott, December 2022) on 
December 19, 2022.

The WVL Blocks D and E and the Diamond Head Plaza are within the ~60.5-acre VWL/HHC property, a development 
area that is covered by the Ward Neighborhood Master Plan. The Master Plan is a long-range plan that is designed to 
evolve over an approximately 20-year period, as community needs change. Guidelines for the Master Plan are set 
forth in the HCDA’s Mauka Area Plan.

The WVL Blocks D and E and the Diamond Head Plaza Project covers the city block surrounded by Auahi Street to 
the north, Queen Street to the east, Ala Moana Boulevard to the south, and Kamake e Street to the west. The proposed 
project will include the construction of high rise towers with commercial space on the ground floor and a ground floor 
park on the west side of the block facing Kamake e Street. Ground disturbance will include demolition and removal 
of existing buildings and other structures, boring and other excavation for installation of foundation pilings and 
footings, trench excavation for utility-line installation, and excavation for roadway and parking-area development and 
landscaping.

The draft AIS (Bennicas et al., October 2022) indicates two significant historic properties were documented within 
the Blocks D, E, and Diamond Head Plaza project area:



Mr. Nakamoto and Ms. Dawn Takeuchi-Apuna 
April 24, 2023 
Page 3 

 

 

1. Site 50-80-14-06855 consists of traditional Hawaiian and historic subsurface cultural deposits, with 26 
associated features including pit features of indeterminate function (Features 1a, 1b, 9a, 10c, 30a, 31a, 31b, 
36a, 39a, 42c, 43a, 50a, 56a, 58a, and 59a), combustion features (Features 17a, 30b, 33a, 34b, and 42b), 
structural remnants (Features 27c, 48a, and 52a), post molds (Features 57a and 58b), and a refuse pit (Feature 
29a). It has been assessed as significant under Criteria c, d, and e, pursuant to HAR §13-284-6. 

2. Site 50-80-14-09160 consists of historicalburied surfaces and structural remnants associated with early to 
mid-twentieth century commercial and residential development. Components identified include buried 
asphalt, oil-rolled, and compacted surfaces, seven pit features (Features 2a, 10a, 10b, 11/12a, 14a, 27a, and 
27b), six concrete structural remnants (Features 16a, 18a, 28a, 34a, 35a, and 40a), and one historical manhole 
(Feature 42a). It has been assessed as significant under Criterion d, pursuant to HAR §13-284-6. 
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02/09/2023

AM 2026 Baseline AM 2026 1:22 pm 02/15/2021 Auahi Realigned Synchro 11 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 176 34 51 309 59 49 396 61 74 611 198
Future Volume (vph) 62 176 34 51 309 59 49 396 61 74 611 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 0.98 1.00 0.98 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1760 1863 1463 1681 1863 1549 1770 3403 1770 3362
Flt Permitted 0.41 1.00 1.00 0.63 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 767 1863 1463 1120 1863 1549 1770 3403 1770 3362
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 65 185 36 54 325 62 52 417 64 78 643 208
RTOR Reduction (vph) 0 0 25 0 0 44 0 14 0 0 35 0
Lane Group Flow (vph) 65 185 11 54 325 18 52 467 0 78 816 0
Confl. Peds. (#/hr) 14 94 94 14 35 115 115 35
Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 19.1 19.1 19.1 19.1 19.1 19.1 3.4 24.5 6.2 27.3
Effective Green, g (s) 19.1 19.1 19.1 19.1 19.1 19.1 3.4 24.5 6.2 27.3
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.29 0.29 0.05 0.38 0.10 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 549 431 330 549 456 92 1286 169 1416
v/s Ratio Prot 0.10 c0.17 0.03 0.14 c0.04 c0.24
v/s Ratio Perm 0.08 0.01 0.05 0.01
v/c Ratio 0.29 0.34 0.02 0.16 0.59 0.04 0.57 0.36 0.46 0.58
Uniform Delay, d1 17.6 17.9 16.2 16.9 19.5 16.3 30.0 14.5 27.7 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.0 0.2 1.7 0.0 7.7 0.2 2.0 0.6
Delay (s) 18.3 18.3 16.3 17.2 21.2 16.3 37.7 14.7 29.7 14.9
Level of Service B B B B C B D B C B
Approach Delay (s) 18.0 20.1 16.9 16.1
Approach LOS B C B B

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 64.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 376 69 69 286 100 49 597 103 150 591 90
Future Volume (vph) 82 376 69 69 286 100 49 597 103 150 591 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.92 1.00 1.00 0.96 1.00 0.96 1.00 0.97
Flpb, ped/bikes 0.99 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1744 1863 1453 1711 1863 1526 1770 3335 1770 3355
Flt Permitted 0.41 1.00 1.00 0.27 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 755 1863 1453 479 1863 1526 1770 3335 1770 3355
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 86 396 73 73 301 105 52 628 108 158 622 95
RTOR Reduction (vph) 0 0 53 0 0 76 0 14 0 0 12 0
Lane Group Flow (vph) 86 396 20 73 301 29 52 722 0 158 705 0
Confl. Peds. (#/hr) 30 86 86 30 180 180
Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 21.7 21.7 21.7 21.7 21.7 21.7 3.2 29.1 11.8 37.7
Effective Green, g (s) 21.7 21.7 21.7 21.7 21.7 21.7 3.2 29.1 11.8 37.7
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.28 0.04 0.38 0.15 0.49
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 520 406 133 520 426 72 1250 269 1629
v/s Ratio Prot c0.21 0.16 0.03 c0.22 c0.09 0.21
v/s Ratio Perm 0.11 0.01 0.15 0.02
v/c Ratio 0.41 0.76 0.05 0.55 0.58 0.07 0.72 0.58 0.59 0.43
Uniform Delay, d1 22.7 25.6 20.4 23.8 24.0 20.5 36.8 19.3 30.6 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 6.5 0.1 4.6 1.6 0.1 29.8 0.7 3.3 0.2
Delay (s) 24.0 32.1 20.5 28.4 25.6 20.6 66.6 20.0 33.9 13.2
Level of Service C C C C C C E B C B
Approach Delay (s) 29.3 24.9 23.1 16.9
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 77.6 Sum of lost time (s) 15.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 192 45 104 256 22 25 111 82 34 115 73
Future Volume (vph) 28 192 45 104 256 22 25 111 82 34 115 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 0.98 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 0.97 1.00 0.99 1.00 0.94 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3395 1770 3488 1675 1718 1834 1462
Flt Permitted 0.90 0.95 1.00 0.66 1.00 0.89 1.00
Satd. Flow (perm) 3071 1770 3488 1162 1718 1646 1462
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 29 200 47 108 267 23 26 116 85 35 120 76
RTOR Reduction (vph) 0 19 0 0 7 0 0 34 0 0 0 57
Lane Group Flow (vph) 0 257 0 108 283 0 26 167 0 0 155 19
Confl. Peds. (#/hr) 30 57 57 30 92 38 38 92
Turn Type Perm NA Prot NA Perm NA Perm NA Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 8 4 4
Actuated Green, G (s) 15.9 6.9 27.8 12.4 12.4 12.4 12.4
Effective Green, g (s) 15.9 6.9 27.8 12.4 12.4 12.4 12.4
Actuated g/C Ratio 0.32 0.14 0.55 0.25 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 972 243 1931 287 424 406 361
v/s Ratio Prot c0.06 0.08 c0.10
v/s Ratio Perm c0.08 0.02 0.09 0.01
v/c Ratio 0.26 0.44 0.15 0.09 0.39 0.38 0.05
Uniform Delay, d1 12.8 19.9 5.4 14.6 15.8 15.7 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.3 0.0 0.1 0.6 0.6 0.1
Delay (s) 12.9 21.2 5.5 14.7 16.4 16.3 14.5
Level of Service B C A B B B B
Approach Delay (s) 12.9 9.7 16.2 15.7
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 50.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 434 106 264 395 41 23 148 104 63 132 70
Future Volume (vph) 103 434 106 264 395 41 23 148 104 63 132 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.97 1.00 0.63
Flpb, ped/bikes 1.00 1.00 1.00 0.75 1.00 0.99 1.00
Frt 0.98 1.00 0.99 1.00 0.94 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3284 1770 3475 1322 1702 1814 998
Flt Permitted 0.78 0.95 1.00 0.56 1.00 0.69 1.00
Satd. Flow (perm) 2596 1770 3475 775 1702 1269 998
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 107 452 110 275 411 43 24 154 108 66 138 73
RTOR Reduction (vph) 0 19 0 0 9 0 0 28 0 0 0 54
Lane Group Flow (vph) 0 650 0 275 445 0 24 234 0 0 204 19
Confl. Peds. (#/hr) 25 190 25 179 48 48 179
Turn Type Perm NA Prot NA Perm NA Perm NA Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 8 4 4
Actuated Green, G (s) 25.0 16.5 46.5 19.2 19.2 19.2 19.2
Effective Green, g (s) 25.0 16.5 46.5 19.2 19.2 19.2 19.2
Actuated g/C Ratio 0.33 0.22 0.61 0.25 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 857 385 2134 196 431 321 253
v/s Ratio Prot c0.16 0.13 0.14
v/s Ratio Perm c0.25 0.03 c0.16 0.02
v/c Ratio 0.76 0.71 0.21 0.12 0.54 0.64 0.07
Uniform Delay, d1 22.7 27.4 6.5 21.8 24.4 25.1 21.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 6.2 0.0 0.3 1.4 4.1 0.1
Delay (s) 26.5 33.6 6.5 22.0 25.8 29.2 21.6
Level of Service C C A C C C C
Approach Delay (s) 26.5 16.7 25.5 27.2
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 22.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 75.7 Sum of lost time (s) 15.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 265 15 95 366 30 97
Future Volume (Veh/h) 265 15 95 366 30 97
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 294 17 106 407 33 108
Pedestrians 8
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft) 564 680
pX, platoon unblocked
vC, conflicting volume 319 726 164
vC1, stage 1 conf vol 310
vC2, stage 2 conf vol 416
vCu, unblocked vol 319 726 164
tC, single (s) 4.1 *5.8 *5.9
tC, 2 stage (s) 4.8
tF (s) 2.2 3.5 3.3
p0 queue free % 91 94 88
cM capacity (veh/h) 1230 586 888

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 196 115 106 204 204 141
Volume Left 0 0 106 0 0 33
Volume Right 0 17 0 0 0 108
cSH 1700 1700 1230 1700 1700 792
Volume to Capacity 0.12 0.07 0.09 0.12 0.12 0.18
Queue Length 95th (ft) 0 0 7 0 0 16
Control Delay (s) 0.0 0.0 8.2 0.0 0.0 10.5
Lane LOS A B
Approach Delay (s) 0.0 1.7 10.5
Approach LOS B

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 32.0% ICU Level of Service A
Analysis Period (min) 15

*    User Entered Value
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 625 48 119 618 44 223
Future Volume (Veh/h) 625 48 119 618 44 223
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 658 51 125 651 46 235
Pedestrians 27
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 2
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft) 564 687
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 736 1286 382
vC1, stage 1 conf vol 710
vC2, stage 2 conf vol 576
vCu, unblocked vol 652 1222 284
tC, single (s) 4.1 *5.8 *5.9
tC, 2 stage (s) 4.8
tF (s) 2.2 *3.0 *3.0
p0 queue free % 86 90 71
cM capacity (veh/h) 877 471 797

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 439 270 125 326 326 281
Volume Left 0 0 125 0 0 46
Volume Right 0 51 0 0 0 235
cSH 1700 1700 877 1700 1700 716
Volume to Capacity 0.26 0.16 0.14 0.19 0.19 0.39
Queue Length 95th (ft) 0 0 12 0 0 47
Control Delay (s) 0.0 0.0 9.8 0.0 0.0 13.2
Lane LOS A B
Approach Delay (s) 0.0 1.6 13.2
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15

*    User Entered Value
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 21 18 3 16 27 44 379 6 26 467 192
Future Volume (vph) 85 21 18 3 16 27 44 379 6 26 467 192
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.96 1.00 0.96 1.00 0.97 1.00
Frt 1.00 0.93 1.00 0.90 1.00 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1689 1696 1685 1700 3528 1711 3265
Flt Permitted 0.73 1.00 0.73 1.00 0.37 1.00 0.52 1.00
Satd. Flow (perm) 1357 1689 1304 1685 671 3528 933 3265
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 88 22 19 3 16 28 45 391 6 27 481 198
RTOR Reduction (vph) 0 13 0 0 19 0 0 1 0 0 52 0
Lane Group Flow (vph) 88 28 0 3 25 0 45 396 0 27 627 0
Confl. Peds. (#/hr) 78 78 85 47 47 85
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 14.8 14.8 14.8 14.8 23.9 23.9 23.9 23.9
Effective Green, g (s) 14.8 14.8 14.8 14.8 23.9 23.9 23.9 23.9
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.49 0.49 0.49 0.49
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 412 513 396 512 329 1731 457 1602
v/s Ratio Prot 0.02 0.01 0.11 c0.19
v/s Ratio Perm c0.06 0.00 0.07 0.03
v/c Ratio 0.21 0.05 0.01 0.05 0.14 0.23 0.06 0.39
Uniform Delay, d1 12.6 12.0 11.8 12.0 6.8 7.1 6.5 7.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.0 0.0 0.2 0.1 0.1 0.2
Delay (s) 12.9 12.0 11.8 12.0 7.0 7.2 6.6 8.0
Level of Service B B B B A A A A
Approach Delay (s) 12.6 12.0 7.2 7.9
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 48.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 51 63 9 22 27 49 525 15 38 550 109
Future Volume (vph) 176 51 63 9 22 27 49 525 15 38 550 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 0.91 1.00 0.93 1.00 0.93 1.00
Frt 1.00 0.92 1.00 0.92 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1600 1613 1709 1643 3508 1652 3330
Flt Permitted 0.72 1.00 0.68 1.00 0.35 1.00 0.43 1.00
Satd. Flow (perm) 1348 1600 1156 1709 610 3508 748 3330
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 183 53 66 9 23 28 51 547 16 40 573 114
RTOR Reduction (vph) 0 42 0 0 18 0 0 2 0 0 19 0
Lane Group Flow (vph) 183 77 0 9 33 0 51 561 0 40 668 0
Confl. Peds. (#/hr) 185 185 160 121 121 160
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 17.9 17.9 17.9 17.9 20.9 20.9 20.9 20.9
Effective Green, g (s) 17.9 17.9 17.9 17.9 20.9 20.9 20.9 20.9
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.43 0.43 0.43 0.43
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 494 586 424 626 261 1502 320 1426
v/s Ratio Prot 0.05 0.02 0.16 c0.20
v/s Ratio Perm c0.14 0.01 0.08 0.05
v/c Ratio 0.37 0.13 0.02 0.05 0.20 0.37 0.12 0.47
Uniform Delay, d1 11.3 10.3 9.9 10.0 8.7 9.5 8.4 10.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.0 0.0 0.4 0.2 0.2 0.2
Delay (s) 11.8 10.4 9.9 10.0 9.1 9.7 8.6 10.2
Level of Service B B A B A A A B
Approach Delay (s) 11.2 10.0 9.6 10.1
Approach LOS B A A B

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 26 32 52 58 60 117 57 272 62 63 371 53
Future Volume (vph) 26 32 52 58 60 117 57 272 62 63 371 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 0.99 1.00 0.98 1.00 0.98 1.00 0.97 1.00
Frt 1.00 0.91 1.00 0.90 1.00 0.97 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1757 1653 1733 1656 1730 3397 1718 3447
Flt Permitted 0.64 1.00 0.70 1.00 0.50 1.00 0.54 1.00
Satd. Flow (perm) 1186 1653 1278 1656 904 3397 982 3447
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 27 33 54 60 62 122 59 283 65 66 386 55
RTOR Reduction (vph) 0 37 0 0 84 0 0 22 0 0 13 0
Lane Group Flow (vph) 27 50 0 60 101 0 59 326 0 66 428 0
Confl. Peds. (#/hr) 19 50 50 19 55 63 63 55
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.1 13.1 13.1 13.1 19.2 19.2 19.2 19.2
Effective Green, g (s) 13.1 13.1 13.1 13.1 19.2 19.2 19.2 19.2
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.45 0.45 0.45 0.45
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 367 511 395 512 410 1541 445 1564
v/s Ratio Prot 0.03 c0.06 0.10 c0.12
v/s Ratio Perm 0.02 0.05 0.07 0.07
v/c Ratio 0.07 0.10 0.15 0.20 0.14 0.21 0.15 0.27
Uniform Delay, d1 10.3 10.4 10.6 10.7 6.7 7.0 6.8 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.1
Delay (s) 10.4 10.5 10.8 10.9 6.9 7.0 6.9 7.3
Level of Service B B B B A A A A
Approach Delay (s) 10.5 10.9 7.0 7.2
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 42.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 60.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 22 91 40 102 70 168 40 370 131 169 344 63
Future Volume (vph) 22 91 40 102 70 168 40 370 131 169 344 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 0.93 1.00 0.94 1.00 0.99
Flpb, ped/bikes 0.94 1.00 0.96 1.00 0.96 1.00 0.90 1.00
Frt 1.00 0.95 1.00 0.89 1.00 0.96 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1660 1743 1695 1546 1697 3200 1601 3406
Flt Permitted 0.57 1.00 0.67 1.00 0.49 1.00 0.42 1.00
Satd. Flow (perm) 989 1743 1187 1546 877 3200 709 3406
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 24 100 44 112 77 185 44 407 144 186 378 69
RTOR Reduction (vph) 0 16 0 0 90 0 0 48 0 0 20 0
Lane Group Flow (vph) 24 128 0 112 172 0 44 503 0 186 427 0
Confl. Peds. (#/hr) 150 85 85 150 71 194 194 71
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 24.0 24.0 24.0 24.0 26.7 26.7 26.7 26.7
Effective Green, g (s) 24.0 24.0 24.0 24.0 26.7 26.7 26.7 26.7
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.44 0.44 0.44 0.44
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 689 469 611 385 1407 311 1498
v/s Ratio Prot 0.07 c0.11 0.16 0.13
v/s Ratio Perm 0.02 0.09 0.05 c0.26
v/c Ratio 0.06 0.19 0.24 0.28 0.11 0.36 0.60 0.28
Uniform Delay, d1 11.4 12.0 12.3 12.5 10.0 11.3 12.9 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 0.3 0.1 0.2 3.1 0.1
Delay (s) 11.4 12.1 12.5 12.7 10.2 11.5 16.0 11.0
Level of Service B B B B B B B B
Approach Delay (s) 12.0 12.7 11.4 12.5
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 53 80 85 21 42 105 10 78 17 21 164 120
Future Volume (vph) 53 80 85 21 42 105 10 78 17 21 164 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.95 1.00 1.00 0.91 1.00 1.00 0.93
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.96 1.00 1.00 0.94 1.00 1.00
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1685 1770 1863 1507 1701 1863 1444 1660 1863 1475
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.65 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1770 1685 1770 1863 1507 1162 1863 1444 1231 1863 1475
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 55 83 89 22 44 109 10 81 18 22 171 125
RTOR Reduction (vph) 0 51 0 0 0 81 0 0 11 0 0 77
Lane Group Flow (vph) 55 121 0 22 44 28 10 81 7 22 171 48
Confl. Peds. (#/hr) 33 33 36 49 69 69 49
Turn Type Prot NA Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 2 6 6
Actuated Green, G (s) 4.1 16.7 1.5 14.1 14.1 21.0 21.0 21.0 21.0 21.0 21.0
Effective Green, g (s) 4.1 16.7 1.5 14.1 14.1 21.0 21.0 21.0 21.0 21.0 21.0
Actuated g/C Ratio 0.08 0.31 0.03 0.26 0.26 0.39 0.39 0.39 0.39 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 519 48 484 392 450 721 559 476 721 571
v/s Ratio Prot c0.03 c0.07 0.01 0.02 0.04 c0.09
v/s Ratio Perm 0.02 0.01 0.00 0.02 0.03
v/c Ratio 0.41 0.23 0.46 0.09 0.07 0.02 0.11 0.01 0.05 0.24 0.08
Uniform Delay, d1 23.9 14.0 25.9 15.2 15.1 10.3 10.6 10.2 10.4 11.2 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.2 6.8 0.1 0.1 0.0 0.1 0.0 0.0 0.2 0.1
Delay (s) 26.0 14.2 32.7 15.3 15.2 10.3 10.7 10.2 10.4 11.4 10.6
Level of Service C B C B B B B B B B B
Approach Delay (s) 17.1 17.4 10.6 11.0
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 54.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 189 82 24 112 193 42 81 9 45 240 149
Future Volume (vph) 86 189 82 24 112 193 42 81 9 45 240 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 0.87 1.00 1.00 0.83 1.00 1.00 0.83
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.90 1.00 1.00 0.86 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1722 1770 1863 1382 1588 1863 1311 1525 1863 1313
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.52 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1770 1722 1770 1863 1382 865 1863 1311 1129 1863 1313
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 88 193 84 24 114 197 43 83 9 46 245 152
RTOR Reduction (vph) 0 17 0 0 0 116 0 0 6 0 0 108
Lane Group Flow (vph) 88 260 0 24 114 81 43 83 3 46 245 44
Confl. Peds. (#/hr) 92 104 99 104 104 99
Turn Type Prot NA Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 2 6 6
Actuated Green, G (s) 6.7 34.3 1.7 29.3 29.3 20.6 20.6 20.6 20.6 20.6 20.6
Effective Green, g (s) 6.7 34.3 1.7 29.3 29.3 20.6 20.6 20.6 20.6 20.6 20.6
Actuated g/C Ratio 0.09 0.48 0.02 0.41 0.41 0.29 0.29 0.29 0.29 0.29 0.29
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 165 824 42 762 565 248 536 377 324 536 377
v/s Ratio Prot c0.05 c0.15 0.01 0.06 0.04 c0.13
v/s Ratio Perm 0.06 0.05 0.00 0.04 0.03
v/c Ratio 0.53 0.32 0.57 0.15 0.14 0.17 0.15 0.01 0.14 0.46 0.12
Uniform Delay, d1 31.0 11.4 34.6 13.3 13.3 19.1 19.0 18.2 18.9 20.9 18.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.2 17.4 0.1 0.1 0.3 0.1 0.0 0.2 0.6 0.1
Delay (s) 34.2 11.7 52.0 13.4 13.4 19.5 19.1 18.2 19.1 21.5 18.9
Level of Service C B D B B B B B B C B
Approach Delay (s) 17.1 16.2 19.2 20.4
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 71.6 Sum of lost time (s) 15.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 4 22 0 0 0 140 70 7 5 37 58
Future Volume (vph) 51 4 22 0 0 0 140 70 7 5 37 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.94
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 0.92
Flt Protected 0.96 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1727 1546 1770 1831 1609
Flt Permitted 0.96 1.00 0.95 1.00 0.99
Satd. Flow (perm) 1727 1546 1770 1831 1597
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 54 4 23 0 0 0 147 74 7 5 39 61
RTOR Reduction (vph) 0 0 19 0 0 0 0 3 0 0 38 0
Lane Group Flow (vph) 0 58 4 0 0 0 147 78 0 0 67 0
Confl. Peds. (#/hr) 23 14 14 23 21 21 60
Turn Type Perm NA Perm Prot NA Perm NA
Protected Phases 4 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 8.4 8.4 8.0 32.0 19.0
Effective Green, g (s) 8.4 8.4 8.0 32.0 19.0
Actuated g/C Ratio 0.17 0.17 0.16 0.63 0.38
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 257 280 1162 602
v/s Ratio Prot c0.08 0.04
v/s Ratio Perm 0.03 0.00 c0.04
v/c Ratio 0.20 0.01 0.53 0.07 0.11
Uniform Delay, d1 18.1 17.5 19.5 3.5 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 1.8 0.0 0.1
Delay (s) 18.5 17.6 21.2 3.5 10.3
Level of Service B B C A B
Approach Delay (s) 18.2 0.0 14.9 10.3
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 50.4 Sum of lost time (s) 15.0
Intersection Capacity Utilization 34.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 6 119 0 0 0 250 104 10 3 86 86
Future Volume (vph) 137 6 119 0 0 0 250 104 10 3 86 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.94 1.00 0.99 0.89
Flpb, ped/bikes 0.87 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1550 1490 1770 1815 1550
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1550 1490 1770 1815 1545
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 138 6 120 0 0 0 253 105 10 3 87 87
RTOR Reduction (vph) 0 0 89 0 0 0 0 4 0 0 39 0
Lane Group Flow (vph) 0 144 31 0 0 0 253 111 0 0 138 0
Confl. Peds. (#/hr) 80 48 48 80 77 77 120
Turn Type Perm NA Perm Prot NA Perm NA
Protected Phases 4 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 15.3 15.3 14.2 34.7 15.5
Effective Green, g (s) 15.3 15.3 14.2 34.7 15.5
Actuated g/C Ratio 0.26 0.26 0.24 0.58 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 395 379 418 1049 399
v/s Ratio Prot c0.14 0.06
v/s Ratio Perm 0.09 0.02 c0.09
v/c Ratio 0.36 0.08 0.61 0.11 0.35
Uniform Delay, d1 18.4 17.0 20.4 5.7 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 2.5 0.0 0.5
Delay (s) 18.9 17.1 22.9 5.7 18.7
Level of Service B B C A B
Approach Delay (s) 18.1 0.0 17.5 18.7
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 18.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 175 1406 4 96 1426 185 3 22 34 210 77 149
Future Volume (vph) 175 1406 4 96 1426 185 3 22 34 210 77 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.85 1.00 0.93 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.99
Satd. Flow (prot) 1770 5083 1770 5085 1339 3519 1473 1610 2918
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.99
Satd. Flow (perm) 1770 5083 1770 5085 1339 3519 1473 1610 2918
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 184 1480 4 101 1501 195 3 23 36 221 81 157
RTOR Reduction (vph) 0 0 0 0 0 101 0 0 0 0 0 0
Lane Group Flow (vph) 184 1484 0 101 1501 94 0 26 36 159 300 0
Confl. Peds. (#/hr) 13 94 51 73
Turn Type Prot NA Prot NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8
Actuated Green, G (s) 17.5 51.7 11.6 45.8 45.8 25.0 25.0 25.7 25.7
Effective Green, g (s) 17.5 51.7 11.6 45.8 45.8 25.0 25.0 25.7 25.7
Actuated g/C Ratio 0.13 0.39 0.09 0.34 0.34 0.19 0.19 0.19 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 231 1961 153 1738 457 656 274 308 559
v/s Ratio Prot c0.10 0.29 0.06 c0.30 0.01 0.10 c0.10
v/s Ratio Perm 0.07 c0.02
v/c Ratio 0.80 0.76 0.66 0.86 0.20 0.04 0.13 0.52 0.54
Uniform Delay, d1 56.5 35.7 59.3 41.2 31.2 44.7 45.4 48.6 48.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.1 1.7 10.2 4.7 0.2 0.0 0.2 1.5 1.0
Delay (s) 73.6 37.4 69.5 45.9 31.4 44.7 45.7 50.0 49.8
Level of Service E D E D C D D D D
Approach Delay (s) 41.4 45.7 45.3 49.9
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 44.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 134.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 221 2106 4 58 1439 238 4 90 93 263 65 230
Future Volume (vph) 221 2106 4 58 1439 238 4 90 93 263 65 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.80 1.00 0.86 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1770 5083 1770 5085 1262 3532 1367 1610 2924
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1770 5083 1770 5085 1262 3532 1367 1610 2924
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 233 2217 4 61 1515 251 4 95 98 277 68 242
RTOR Reduction (vph) 0 0 0 0 0 125 0 0 0 0 0 0
Lane Group Flow (vph) 233 2221 0 61 1515 126 0 99 98 205 382 0
Confl. Peds. (#/hr) 41 107 94 31
Turn Type Prot NA Prot NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8
Actuated Green, G (s) 22.0 69.1 6.0 53.1 53.1 35.0 35.0 27.6 27.6
Effective Green, g (s) 22.0 69.1 6.0 53.1 53.1 35.0 35.0 27.6 27.6
Actuated g/C Ratio 0.14 0.44 0.04 0.34 0.34 0.22 0.22 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 246 2227 67 1712 424 783 303 281 511
v/s Ratio Prot c0.13 c0.44 0.03 0.30 0.03 0.13 c0.13
v/s Ratio Perm 0.10 c0.07
v/c Ratio 0.95 1.00 0.91 0.88 0.30 0.13 0.32 0.73 0.96dr
Uniform Delay, d1 67.3 44.2 75.6 49.4 38.5 49.1 51.4 61.5 61.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 42.5 18.3 79.0 5.9 0.4 0.1 0.6 9.1 5.9
Delay (s) 109.8 62.5 154.6 55.3 38.9 49.2 52.0 70.6 67.7
Level of Service F E F E D D D E E
Approach Delay (s) 67.0 56.3 50.6 68.7
Approach LOS E E D E

Intersection Summary
HCM 2000 Control Delay 62.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 157.7 Sum of lost time (s) 20.0
Intersection Capacity Utilization 102.2% ICU Level of Service G
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 1538 84 12 1560 0 82 20 13 93 27 124
Future Volume (vph) 78 1538 84 12 1560 0 82 20 13 93 27 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1770 5032 1770 5085 1770 1713 1723 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.66 1.00 0.75 1.00
Satd. Flow (perm) 1770 5032 1770 5085 1223 1713 1349 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 80 1586 87 12 1608 0 85 21 13 96 28 128
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 80 1669 0 12 1608 0 85 34 0 0 124 128
Confl. Peds. (#/hr) 18 27 55 55
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6 6
Actuated Green, G (s) 8.5 62.5 1.3 55.3 27.0 27.0 27.0 27.0
Effective Green, g (s) 8.5 62.5 1.3 55.3 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.08 0.59 0.01 0.52 0.26 0.26 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 142 2972 21 2657 312 437 344 403
v/s Ratio Prot c0.05 0.33 0.01 c0.32 0.02
v/s Ratio Perm 0.07 c0.09 0.08
v/c Ratio 0.56 0.56 0.57 0.61 0.27 0.08 0.36 0.32
Uniform Delay, d1 46.9 13.3 52.0 17.6 31.5 29.9 32.3 31.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.2 32.5 0.4 0.5 0.1 0.6 0.5
Delay (s) 51.9 13.5 84.4 18.0 32.0 30.0 33.0 32.4
Level of Service D B F B C C C C
Approach Delay (s) 15.3 18.5 31.4 32.7
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 105.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

03/09/2023

PM 2026 PM 2026 Baseline 1:23 pm 02/15/2021 Auahi Realigned Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 2214 181 33 1475 0 56 34 42 97 59 183
Future Volume (vph) 97 2214 181 33 1475 0 56 34 42 97 59 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.92 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 4989 1770 5085 1770 1616 1718 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.53 1.00 0.76 1.00
Satd. Flow (perm) 1770 4989 1770 5085 988 1616 1345 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 100 2282 187 34 1521 0 58 35 43 100 61 189
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 100 2463 0 34 1521 0 58 78 0 0 161 189
Confl. Peds. (#/hr) 33 35 65 65
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6 6
Actuated Green, G (s) 13.5 94.4 6.4 87.3 33.5 33.5 33.5 33.5
Effective Green, g (s) 13.5 94.4 6.4 87.3 33.5 33.5 33.5 33.5
Actuated g/C Ratio 0.09 0.63 0.04 0.58 0.22 0.22 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 160 3154 75 2973 221 362 301 355
v/s Ratio Prot c0.06 c0.49 0.02 0.30 0.05
v/s Ratio Perm 0.06 c0.12 0.12
v/c Ratio 0.62 0.78 0.45 0.51 0.26 0.22 0.53 0.53
Uniform Delay, d1 65.5 19.9 69.7 18.4 47.7 47.2 51.0 51.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 1.3 4.3 0.1 0.6 0.3 1.8 1.5
Delay (s) 72.9 21.3 74.0 18.5 48.4 47.5 52.9 52.5
Level of Service E C E B D D D D
Approach Delay (s) 23.3 19.7 47.9 52.7
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 149.3 Sum of lost time (s) 15.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 18 1394 1549 164 27 25
Future Volume (vph) 18 1394 1549 164 27 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.91 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 4996 3433 1506
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 4996 3433 1506
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 19 1452 1614 171 28 26
RTOR Reduction (vph) 0 0 8 0 0 20
Lane Group Flow (vph) 19 1452 1777 0 28 6
Confl. Peds. (#/hr) 23 39
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 2.6 72.8 65.2 23.2 23.2
Effective Green, g (s) 2.6 72.8 65.2 23.2 23.2
Actuated g/C Ratio 0.02 0.69 0.62 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 3492 3073 751 329
v/s Ratio Prot 0.01 c0.29 c0.36 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.44 0.42 0.58 0.04 0.02
Uniform Delay, d1 51.0 7.3 12.2 32.6 32.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 0.1 0.3 0.0 0.0
Delay (s) 58.1 7.4 12.5 32.6 32.5
Level of Service E A B C C
Approach Delay (s) 8.0 12.5 32.6
Approach LOS A B C

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

03/09/2023
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 36 2356 1432 332 110 58
Future Volume (vph) 36 2356 1432 332 110 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.91 0.97 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.91
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 4869 3433 1437
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 4869 3433 1437
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 38 2480 1507 349 116 61
RTOR Reduction (vph) 0 0 21 0 0 49
Lane Group Flow (vph) 38 2480 1835 0 116 12
Confl. Peds. (#/hr) 52 29 65
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 6.9 105.7 93.8 27.5 27.5
Effective Green, g (s) 6.9 105.7 93.8 27.5 27.5
Actuated g/C Ratio 0.05 0.74 0.66 0.19 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 85 3753 3189 659 275
v/s Ratio Prot 0.02 c0.49 0.38 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.45 0.66 0.58 0.18 0.04
Uniform Delay, d1 66.3 9.6 13.7 48.4 47.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.4 0.3 0.1 0.1
Delay (s) 70.0 10.0 13.9 48.5 47.2
Level of Service E B B D D
Approach Delay (s) 10.9 13.9 48.1
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 143.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 178 36 59 314 59 49 426 82 74 645 198
Future Volume (vph) 62 178 36 59 314 59 49 426 82 74 645 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.89 1.00 1.00 0.98 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1759 1863 1404 1630 1863 1548 1770 3356 1770 3373
Flt Permitted 0.41 1.00 1.00 0.63 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 753 1863 1404 1078 1863 1548 1770 3356 1770 3373
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 65 187 38 62 331 62 52 448 86 78 679 208
RTOR Reduction (vph) 0 0 27 0 0 43 0 18 0 0 32 0
Lane Group Flow (vph) 65 187 11 62 331 19 52 516 0 78 855 0
Confl. Peds. (#/hr) 15 146 146 15 144 30
Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 19.7 19.7 19.7 19.7 19.7 19.7 3.4 25.0 6.2 27.8
Effective Green, g (s) 19.7 19.7 19.7 19.7 19.7 19.7 3.4 25.0 6.2 27.8
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.30 0.30 0.05 0.38 0.09 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 225 556 419 322 556 462 91 1273 166 1422
v/s Ratio Prot 0.10 c0.18 0.03 0.15 c0.04 c0.25
v/s Ratio Perm 0.09 0.01 0.06 0.01
v/c Ratio 0.29 0.34 0.03 0.19 0.60 0.04 0.57 0.41 0.47 0.60
Uniform Delay, d1 17.7 18.0 16.3 17.2 19.7 16.4 30.5 15.0 28.3 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.0 0.3 1.7 0.0 8.4 0.2 2.1 0.7
Delay (s) 18.4 18.4 16.4 17.5 21.4 16.4 38.9 15.2 30.4 15.5
Level of Service B B B B C B D B C B
Approach Delay (s) 18.1 20.2 17.3 16.7
Approach LOS B C B B

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 65.9 Sum of lost time (s) 15.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

03/09/2023

PM 2027 without project PM 2027  7:30 am 09/28/2022 Auahi Realigned Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 382 72 79 290 100 51 630 113 150 623 90
Future Volume (vph) 82 382 72 79 290 100 51 630 113 150 623 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.87 1.00 1.00 0.88 1.00 0.94 1.00 0.99
Flpb, ped/bikes 0.93 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1653 1863 1380 1673 1863 1388 1770 3251 1770 3434
Flt Permitted 0.41 1.00 1.00 0.26 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 705 1863 1380 455 1863 1388 1770 3251 1770 3434
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 86 402 76 83 305 105 54 663 119 158 656 95
RTOR Reduction (vph) 0 0 55 0 0 76 0 15 0 0 11 0
Lane Group Flow (vph) 86 402 21 83 305 29 54 767 0 158 740 0
Confl. Peds. (#/hr) 136 142 142 136 294 52
Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 21.9 21.9 21.9 21.9 21.9 21.9 3.7 29.3 11.8 37.4
Effective Green, g (s) 21.9 21.9 21.9 21.9 21.9 21.9 3.7 29.3 11.8 37.4
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.28 0.05 0.38 0.15 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 197 523 387 127 523 389 83 1221 267 1646
v/s Ratio Prot c0.22 0.16 0.03 c0.24 c0.09 0.22
v/s Ratio Perm 0.12 0.02 0.18 0.02
v/c Ratio 0.44 0.77 0.06 0.65 0.58 0.08 0.65 0.63 0.59 0.45
Uniform Delay, d1 23.0 25.7 20.5 24.7 24.1 20.6 36.5 19.9 30.9 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 6.7 0.1 11.5 1.7 0.1 16.8 1.0 3.5 0.2
Delay (s) 24.5 32.4 20.6 36.2 25.8 20.7 53.3 20.9 34.3 13.7
Level of Service C C C D C C D C C B
Approach Delay (s) 29.6 26.4 23.0 17.3
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 220 45 112 267 22 25 119 95 34 115 73
Future Volume (vph) 28 220 45 112 267 22 25 119 95 34 115 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 1.00
Frt 0.98 1.00 0.99 1.00 0.93 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3409 1770 3493 1694 1727 1841 1482
Flt Permitted 0.90 0.95 1.00 0.66 1.00 0.88 1.00
Satd. Flow (perm) 3093 1770 3493 1175 1727 1642 1482
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 29 229 47 117 278 23 26 124 99 35 120 76
RTOR Reduction (vph) 0 16 0 0 7 0 0 37 0 0 0 57
Lane Group Flow (vph) 0 289 0 117 294 0 26 186 0 0 155 19
Confl. Peds. (#/hr) 12 64 12 73 5 5 73
Turn Type Perm NA Prot NA Perm NA Perm NA Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 8 4 4
Actuated Green, G (s) 16.1 7.1 28.2 12.4 12.4 12.4 12.4
Effective Green, g (s) 16.1 7.1 28.2 12.4 12.4 12.4 12.4
Actuated g/C Ratio 0.32 0.14 0.56 0.25 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 984 248 1946 287 423 402 363
v/s Ratio Prot c0.07 0.08 c0.11
v/s Ratio Perm c0.09 0.02 0.09 0.01
v/c Ratio 0.29 0.47 0.15 0.09 0.44 0.39 0.05
Uniform Delay, d1 13.0 20.0 5.4 14.7 16.2 15.9 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.4 0.0 0.1 0.7 0.6 0.1
Delay (s) 13.1 21.4 5.5 14.9 16.9 16.5 14.7
Level of Service B C A B B B B
Approach Delay (s) 13.1 9.9 16.7 15.9
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 50.6 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

03/09/2023
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 450 106 280 411 41 23 152 110 63 132 70
Future Volume (vph) 103 450 106 280 411 41 23 152 110 63 132 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00 1.00 0.99 1.00 0.75
Flpb, ped/bikes 1.00 1.00 1.00 0.83 1.00 1.00 1.00
Frt 0.98 1.00 0.99 1.00 0.94 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 3346 1770 3482 1472 1730 1830 1184
Flt Permitted 0.78 0.95 1.00 0.55 1.00 0.66 1.00
Satd. Flow (perm) 2637 1770 3482 857 1730 1235 1184
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 107 469 110 292 428 43 24 158 115 66 138 73
RTOR Reduction (vph) 0 18 0 0 9 0 0 29 0 0 0 54
Lane Group Flow (vph) 0 668 0 292 462 0 24 244 0 0 204 19
Confl. Peds. (#/hr) 15 117 15 127 8 8 127
Turn Type Perm NA Prot NA Perm NA Perm NA Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 8 4 4
Actuated Green, G (s) 26.2 17.1 48.3 20.0 20.0 20.0 20.0
Effective Green, g (s) 26.2 17.1 48.3 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.33 0.22 0.62 0.26 0.26 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 882 386 2147 218 441 315 302
v/s Ratio Prot c0.17 0.13 0.14
v/s Ratio Perm c0.25 0.03 c0.17 0.02
v/c Ratio 0.76 0.76 0.22 0.11 0.55 0.65 0.06
Uniform Delay, d1 23.2 28.7 6.6 22.3 25.3 26.0 22.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 8.2 0.1 0.2 1.5 4.5 0.1
Delay (s) 27.0 36.9 6.7 22.6 26.8 30.5 22.1
Level of Service C D A C C C C
Approach Delay (s) 27.0 18.2 26.4 28.3
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 78.3 Sum of lost time (s) 15.0
Intersection Capacity Utilization 86.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 301 15 95 387 30 97
Future Volume (Veh/h) 301 15 95 387 30 97
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 334 17 106 430 33 108
Pedestrians 8
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft) 564 680
pX, platoon unblocked
vC, conflicting volume 359 778 184
vC1, stage 1 conf vol 350
vC2, stage 2 conf vol 427
vCu, unblocked vol 359 778 184
tC, single (s) 4.1 *5.8 *5.9
tC, 2 stage (s) 4.8
tF (s) 2.2 3.5 3.3
p0 queue free % 91 94 88
cM capacity (veh/h) 1188 570 867

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 223 128 106 215 215 141
Volume Left 0 0 106 0 0 33
Volume Right 0 17 0 0 0 108
cSH 1700 1700 1188 1700 1700 772
Volume to Capacity 0.13 0.08 0.09 0.13 0.13 0.18
Queue Length 95th (ft) 0 0 7 0 0 17
Control Delay (s) 0.0 0.0 8.3 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 0.0 1.6 10.7
Approach LOS B

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 32.8% ICU Level of Service A
Analysis Period (min) 15

*    User Entered Value
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 650 48 119 651 44 223
Future Volume (Veh/h) 650 48 119 651 44 223
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 684 51 125 685 46 235
Pedestrians 27
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 2
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft) 564 687
pX, platoon unblocked 0.94 0.94 0.94
vC, conflicting volume 762 1329 394
vC1, stage 1 conf vol 736
vC2, stage 2 conf vol 592
vCu, unblocked vol 622 1225 232
tC, single (s) 4.1 *5.8 *5.9
tC, 2 stage (s) 4.8
tF (s) 2.2 *3.0 *3.0
p0 queue free % 86 90 72
cM capacity (veh/h) 878 466 830

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 456 279 125 342 342 281
Volume Left 0 0 125 0 0 46
Volume Right 0 51 0 0 0 235
cSH 1700 1700 878 1700 1700 736
Volume to Capacity 0.27 0.16 0.14 0.20 0.20 0.38
Queue Length 95th (ft) 0 0 12 0 0 45
Control Delay (s) 0.0 0.0 9.8 0.0 0.0 12.9
Lane LOS A B
Approach Delay (s) 0.0 1.5 12.9
Approach LOS B

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15

*    User Entered Value



02/09/2023

AM 2027 without project AM 2027 1:22 pm 02/15/2021 Auahi Realigned Synchro 11 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 21 18 3 16 27 44 428 6 26 509 192
Future Volume (vph) 85 21 18 3 16 27 44 428 6 26 509 192
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 0.97 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.90 1.00 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1688 1770 1631 1704 3529 1770 3278
Flt Permitted 0.73 1.00 0.73 1.00 0.35 1.00 0.49 1.00
Satd. Flow (perm) 1357 1688 1360 1631 631 3529 919 3278
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 88 22 19 3 16 28 45 441 6 27 525 198
RTOR Reduction (vph) 0 13 0 0 20 0 0 1 0 0 45 0
Lane Group Flow (vph) 88 28 0 3 24 0 45 446 0 27 678 0
Confl. Peds. (#/hr) 78 47 85 47 85
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 14.9 14.9 14.9 14.9 25.1 25.1 25.1 25.1
Effective Green, g (s) 14.9 14.9 14.9 14.9 25.1 25.1 25.1 25.1
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.50 0.50 0.50 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 503 405 486 316 1771 461 1645
v/s Ratio Prot 0.02 0.01 0.13 c0.21
v/s Ratio Perm c0.06 0.00 0.07 0.03
v/c Ratio 0.22 0.05 0.01 0.05 0.14 0.25 0.06 0.41
Uniform Delay, d1 13.2 12.5 12.3 12.5 6.7 7.1 6.4 7.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.0 0.0 0.2 0.1 0.1 0.2
Delay (s) 13.4 12.6 12.4 12.5 6.9 7.2 6.4 8.0
Level of Service B B B B A A A A
Approach Delay (s) 13.2 12.5 7.1 7.9
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 51 63 9 22 27 49 554 15 38 594 109
Future Volume (vph) 176 51 63 9 22 27 49 554 15 38 594 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.93 1.00 0.93 1.00 1.00 1.00 0.96
Flpb, ped/bikes 0.89 1.00 0.90 1.00 0.93 1.00 0.93 1.00
Frt 1.00 0.92 1.00 0.92 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1569 1590 1598 1586 1645 3509 1649 3333
Flt Permitted 0.72 1.00 0.68 1.00 0.31 1.00 0.39 1.00
Satd. Flow (perm) 1195 1590 1144 1586 536 3509 685 3333
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 183 53 66 9 23 28 51 577 16 40 619 114
RTOR Reduction (vph) 0 39 0 0 17 0 0 2 0 0 18 0
Lane Group Flow (vph) 183 80 0 9 34 0 51 591 0 40 715 0
Confl. Peds. (#/hr) 121 185 185 121 160 121 121 160
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 21.9 21.9 21.9 21.9 21.8 21.8 21.8 21.8
Effective Green, g (s) 21.9 21.9 21.9 21.9 21.8 21.8 21.8 21.8
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 487 648 466 646 217 1424 278 1353
v/s Ratio Prot 0.05 0.02 0.17 c0.21
v/s Ratio Perm c0.15 0.01 0.10 0.06
v/c Ratio 0.38 0.12 0.02 0.05 0.24 0.41 0.14 0.53
Uniform Delay, d1 11.1 9.9 9.5 9.6 10.5 11.4 10.1 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.0 0.0 0.6 0.2 0.2 0.4
Delay (s) 11.6 10.0 9.5 9.7 11.0 11.6 10.3 12.4
Level of Service B B A A B B B B
Approach Delay (s) 11.0 9.6 11.5 12.3
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 53.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 53 81 58 71 117 76 276 62 63 377 89
Future Volume (vph) 71 53 81 58 71 117 76 276 62 63 377 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 0.99 1.00 0.98 1.00 0.97 1.00 0.97 1.00
Frt 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1759 1653 1728 1668 1718 3399 1718 3388
Flt Permitted 0.63 1.00 0.67 1.00 0.48 1.00 0.54 1.00
Satd. Flow (perm) 1175 1653 1215 1668 859 3399 977 3388
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 74 55 84 60 74 122 79 288 65 66 393 93
RTOR Reduction (vph) 0 60 0 0 81 0 0 21 0 0 22 0
Lane Group Flow (vph) 74 79 0 60 115 0 79 332 0 66 464 0
Confl. Peds. (#/hr) 19 67 67 19 75 63 63 75
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.2 12.2 12.2 12.2 20.4 20.4 20.4 20.4
Effective Green, g (s) 12.2 12.2 12.2 12.2 20.4 20.4 20.4 20.4
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.48 0.48 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 336 473 347 477 411 1627 467 1622
v/s Ratio Prot 0.05 c0.07 0.10 c0.14
v/s Ratio Perm 0.06 0.05 0.09 0.07
v/c Ratio 0.22 0.17 0.17 0.24 0.19 0.20 0.14 0.29
Uniform Delay, d1 11.6 11.4 11.4 11.6 6.4 6.4 6.2 6.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.2 0.3 0.2 0.1 0.1 0.1
Delay (s) 11.9 11.6 11.7 11.9 6.6 6.5 6.3 6.8
Level of Service B B B B A A A A
Approach Delay (s) 11.7 11.9 6.5 6.7
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 42.6 Sum of lost time (s) 10.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 44 101 55 102 86 168 64 376 131 169 349 100
Future Volume (vph) 44 101 55 102 86 168 64 376 131 169 349 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 0.91 1.00 0.94 1.00 0.97
Flpb, ped/bikes 0.92 1.00 0.94 1.00 0.96 1.00 0.91 1.00
Frt 1.00 0.95 1.00 0.90 1.00 0.96 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1628 1712 1666 1533 1707 3203 1603 3328
Flt Permitted 0.55 1.00 0.65 1.00 0.46 1.00 0.42 1.00
Satd. Flow (perm) 934 1712 1138 1533 823 3203 702 3328
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 48 111 60 112 95 185 70 413 144 186 384 110
RTOR Reduction (vph) 0 21 0 0 73 0 0 47 0 0 35 0
Lane Group Flow (vph) 48 150 0 112 207 0 70 510 0 186 459 0
Confl. Peds. (#/hr) 200 122 122 200 66 194 194 96
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 24.1 24.1 24.1 24.1 26.6 26.6 26.6 26.6
Effective Green, g (s) 24.1 24.1 24.1 24.1 26.6 26.6 26.6 26.6
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.44 0.44 0.44 0.44
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 679 451 608 360 1403 307 1458
v/s Ratio Prot 0.09 c0.14 0.16 0.14
v/s Ratio Perm 0.05 0.10 0.09 c0.26
v/c Ratio 0.13 0.22 0.25 0.34 0.19 0.36 0.61 0.31
Uniform Delay, d1 11.6 12.1 12.2 12.8 10.5 11.4 13.0 11.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.3 0.3 0.3 0.2 3.4 0.1
Delay (s) 11.8 12.3 12.5 13.1 10.7 11.6 16.4 11.2
Level of Service B B B B B B B B
Approach Delay (s) 12.2 12.9 11.5 12.6
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 80 85 21 41 105 10 78 17 21 164 128
Future Volume (vph) 74 80 85 21 41 105 10 78 17 21 164 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00
Frt 1.00 0.92 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1672 1770 1863 1506 1680 1863 1512 1729 1863 1452
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.65 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1770 1672 1770 1863 1506 1148 1863 1512 1282 1863 1452
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 77 83 89 22 43 109 10 81 18 22 171 133
RTOR Reduction (vph) 0 53 0 0 0 82 0 0 11 0 0 81
Lane Group Flow (vph) 77 119 0 22 43 27 10 81 7 22 171 52
Confl. Peds. (#/hr) 51 36 63 25 25 63
Turn Type Prot NA Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 2 6 6
Actuated Green, G (s) 4.8 17.5 1.2 13.9 13.9 21.6 21.6 21.6 21.6 21.6 21.6
Effective Green, g (s) 4.8 17.5 1.2 13.9 13.9 21.6 21.6 21.6 21.6 21.6 21.6
Actuated g/C Ratio 0.09 0.32 0.02 0.25 0.25 0.39 0.39 0.39 0.39 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 529 38 468 378 448 727 590 500 727 567
v/s Ratio Prot c0.04 c0.07 0.01 0.02 0.04 c0.09
v/s Ratio Perm 0.02 0.01 0.00 0.02 0.04
v/c Ratio 0.50 0.23 0.58 0.09 0.07 0.02 0.11 0.01 0.04 0.24 0.09
Uniform Delay, d1 24.1 13.9 26.8 15.9 15.8 10.4 10.7 10.3 10.4 11.3 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.2 19.6 0.1 0.1 0.0 0.1 0.0 0.0 0.2 0.1
Delay (s) 26.7 14.1 46.4 15.9 15.9 10.4 10.8 10.3 10.5 11.5 10.7
Level of Service C B D B B B B B B B B
Approach Delay (s) 18.0 19.7 10.7 11.1
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 55.3 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 96 189 82 24 112 193 42 81 9 45 240 165
Future Volume (vph) 96 189 82 24 112 193 42 81 9 45 240 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.95 1.00 1.00 0.75 1.00 1.00 0.81 1.00 1.00 0.76
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.88 1.00 1.00 0.85 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1689 1770 1863 1195 1550 1863 1287 1501 1863 1206
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.52 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1770 1689 1770 1863 1195 843 1863 1287 1111 1863 1206
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 98 193 84 24 114 197 43 83 9 46 245 168
RTOR Reduction (vph) 0 17 0 0 0 117 0 0 6 0 0 120
Lane Group Flow (vph) 98 260 0 24 114 80 43 83 3 46 245 48
Confl. Peds. (#/hr) 153 218 120 114 114 143
Turn Type Prot NA Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 6.9 34.1 2.0 29.2 29.2 20.6 20.6 20.6 20.6 20.6 20.6
Effective Green, g (s) 6.9 34.1 2.0 29.2 29.2 20.6 20.6 20.6 20.6 20.6 20.6
Actuated g/C Ratio 0.10 0.48 0.03 0.41 0.41 0.29 0.29 0.29 0.29 0.29 0.29
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 170 803 49 758 486 242 535 369 319 535 346
v/s Ratio Prot c0.06 c0.15 0.01 0.06 0.04 c0.13
v/s Ratio Perm 0.07 0.05 0.00 0.04 0.04
v/c Ratio 0.58 0.32 0.49 0.15 0.17 0.18 0.16 0.01 0.14 0.46 0.14
Uniform Delay, d1 31.0 11.7 34.3 13.4 13.5 19.2 19.1 18.2 19.0 21.0 19.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.2 7.5 0.1 0.2 0.4 0.1 0.0 0.2 0.6 0.2
Delay (s) 35.7 11.9 41.9 13.5 13.7 19.5 19.2 18.3 19.2 21.6 19.2
Level of Service D B D B B B B B B C B
Approach Delay (s) 18.1 15.6 19.2 20.5
Approach LOS B B B C

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 71.7 Sum of lost time (s) 15.0
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 51 4 22 0 0 0 140 70 7 5 37 58
Future Volume (vph) 51 4 22 0 0 0 140 70 7 5 37 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.94
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 0.92
Flt Protected 0.96 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1727 1546 1770 1831 1609
Flt Permitted 0.96 1.00 0.95 1.00 0.99
Satd. Flow (perm) 1727 1546 1770 1831 1597
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 54 4 23 0 0 0 147 74 7 5 39 61
RTOR Reduction (vph) 0 0 19 0 0 0 0 3 0 0 38 0
Lane Group Flow (vph) 0 58 4 0 0 0 147 78 0 0 67 0
Confl. Peds. (#/hr) 23 14 14 23 21 21 60
Turn Type Perm NA Perm Prot NA Perm NA
Protected Phases 4 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 8.4 8.4 8.0 32.0 19.0
Effective Green, g (s) 8.4 8.4 8.0 32.0 19.0
Actuated g/C Ratio 0.17 0.17 0.16 0.63 0.38
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 287 257 280 1162 602
v/s Ratio Prot c0.08 0.04
v/s Ratio Perm 0.03 0.00 c0.04
v/c Ratio 0.20 0.01 0.53 0.07 0.11
Uniform Delay, d1 18.1 17.5 19.5 3.5 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 1.8 0.0 0.1
Delay (s) 18.5 17.6 21.2 3.5 10.3
Level of Service B B C A B
Approach Delay (s) 18.2 0.0 14.9 10.3
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.23
Actuated Cycle Length (s) 50.4 Sum of lost time (s) 15.0
Intersection Capacity Utilization 34.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 6 119 0 0 0 250 104 10 3 86 86
Future Volume (vph) 137 6 119 0 0 0 250 104 10 3 86 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.94 1.00 0.99 0.89
Flpb, ped/bikes 0.87 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1551 1490 1770 1815 1551
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1551 1490 1770 1815 1545
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 138 6 120 0 0 0 253 105 10 3 87 87
RTOR Reduction (vph) 0 0 89 0 0 0 0 4 0 0 40 0
Lane Group Flow (vph) 0 144 31 0 0 0 253 111 0 0 137 0
Confl. Peds. (#/hr) 80 48 48 80 77 77 120
Turn Type Perm NA Perm Prot NA Perm NA
Protected Phases 4 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 15.3 15.3 14.2 34.6 15.4
Effective Green, g (s) 15.3 15.3 14.2 34.6 15.4
Actuated g/C Ratio 0.26 0.26 0.24 0.58 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 396 380 419 1048 397
v/s Ratio Prot c0.14 0.06
v/s Ratio Perm 0.09 0.02 c0.09
v/c Ratio 0.36 0.08 0.60 0.11 0.34
Uniform Delay, d1 18.3 17.0 20.3 5.7 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 2.5 0.0 0.5
Delay (s) 18.9 17.0 22.8 5.7 18.7
Level of Service B B C A B
Approach Delay (s) 18.0 0.0 17.5 18.7
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 59.9 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 180 1426 4 96 1465 188 3 22 34 237 77 156
Future Volume (vph) 180 1426 4 96 1465 188 3 22 34 237 77 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.84 1.00 0.93 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.99
Satd. Flow (prot) 1770 5083 1770 5085 1337 3519 1473 1610 2926
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.99
Satd. Flow (perm) 1770 5083 1770 5085 1337 3519 1473 1610 2926
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1501 4 101 1542 198 3 23 36 249 81 164
RTOR Reduction (vph) 0 0 0 0 0 99 0 0 0 0 0 0
Lane Group Flow (vph) 189 1505 0 101 1542 99 0 26 36 169 325 0
Confl. Peds. (#/hr) 13 94 51 73
Turn Type Prot NA Prot NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8
Actuated Green, G (s) 17.5 52.8 11.5 46.8 46.8 25.2 25.2 25.8 25.8
Effective Green, g (s) 17.5 52.8 11.5 46.8 46.8 25.2 25.2 25.8 25.8
Actuated g/C Ratio 0.13 0.39 0.08 0.35 0.35 0.19 0.19 0.19 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 228 1983 150 1758 462 655 274 307 557
v/s Ratio Prot c0.11 0.30 0.06 c0.30 0.01 0.10 c0.11
v/s Ratio Perm 0.07 c0.02
v/c Ratio 0.83 0.76 0.67 0.88 0.21 0.04 0.13 0.55 0.58
Uniform Delay, d1 57.4 35.7 60.1 41.6 31.3 45.1 45.9 49.5 49.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.3 1.7 11.3 5.3 0.2 0.0 0.2 2.1 1.6
Delay (s) 78.8 37.5 71.4 46.8 31.5 45.2 46.1 51.6 51.4
Level of Service E D E D C D D D D
Approach Delay (s) 42.1 46.5 45.7 51.5
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 45.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 135.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 88.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 2137 4 58 1459 226 4 90 93 280 65 235
Future Volume (vph) 228 2137 4 58 1459 226 4 90 93 280 65 235
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.80 1.00 0.86 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1770 5083 1770 5085 1262 3532 1367 1610 2930
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1770 5083 1770 5085 1262 3532 1367 1610 2930
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 240 2249 4 61 1536 238 4 95 98 295 68 247
RTOR Reduction (vph) 0 0 0 0 0 117 0 0 0 0 0 0
Lane Group Flow (vph) 240 2253 0 61 1536 121 0 99 98 212 398 0
Confl. Peds. (#/hr) 41 107 94 31
Turn Type Prot NA Prot NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8
Actuated Green, G (s) 22.0 69.1 6.0 53.1 53.1 35.0 35.0 27.8 27.8
Effective Green, g (s) 22.0 69.1 6.0 53.1 53.1 35.0 35.0 27.8 27.8
Actuated g/C Ratio 0.14 0.44 0.04 0.34 0.34 0.22 0.22 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 246 2224 67 1710 424 782 303 283 515
v/s Ratio Prot c0.14 c0.44 0.03 0.30 0.03 0.13 c0.14
v/s Ratio Perm 0.10 c0.07
v/c Ratio 0.98 1.01 0.91 0.90 0.29 0.13 0.32 0.75 0.97dr
Uniform Delay, d1 67.7 44.4 75.7 49.8 38.5 49.2 51.5 61.7 62.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 50.1 22.4 79.0 6.7 0.4 0.1 0.6 10.4 7.1
Delay (s) 117.8 66.8 154.7 56.5 38.9 49.3 52.1 72.1 69.1
Level of Service F E F E D D D E E
Approach Delay (s) 71.7 57.5 50.7 70.2
Approach LOS E E D E

Intersection Summary
HCM 2000 Control Delay 65.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 157.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 78 1584 84 12 1584 0 82 20 13 93 27 124
Future Volume (vph) 78 1584 84 12 1584 0 82 20 13 93 27 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1770 5034 1770 5085 1770 1713 1723 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.66 1.00 0.75 1.00
Satd. Flow (perm) 1770 5034 1770 5085 1220 1713 1348 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 80 1633 87 12 1633 0 85 21 13 96 28 128
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 80 1716 0 12 1633 0 85 34 0 0 124 128
Confl. Peds. (#/hr) 18 27 55 55
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6 6
Actuated Green, G (s) 8.5 62.3 2.3 56.1 27.0 27.0 27.0 27.0
Effective Green, g (s) 8.5 62.3 2.3 56.1 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.08 0.58 0.02 0.53 0.25 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 141 2942 38 2676 309 433 341 400
v/s Ratio Prot c0.05 c0.34 0.01 c0.32 0.02
v/s Ratio Perm 0.07 c0.09 0.08
v/c Ratio 0.57 0.58 0.32 0.61 0.28 0.08 0.36 0.32
Uniform Delay, d1 47.3 14.0 51.4 17.6 31.9 30.3 32.7 32.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.3 4.7 0.4 0.5 0.1 0.7 0.5
Delay (s) 52.4 14.3 56.1 18.0 32.4 30.4 33.4 32.8
Level of Service D B E B C C C C
Approach Delay (s) 16.0 18.3 31.9 33.1
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 106.6 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 2259 181 33 1516 0 56 34 42 97 59 183
Future Volume (vph) 97 2259 181 33 1516 0 56 34 42 97 59 183
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.92 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 4991 1770 5085 1770 1615 1717 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.53 1.00 0.76 1.00
Satd. Flow (perm) 1770 4991 1770 5085 983 1615 1342 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 100 2329 187 34 1563 0 58 35 43 100 61 189
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 100 2511 0 34 1563 0 58 78 0 0 161 189
Confl. Peds. (#/hr) 33 35 65 65
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6 6
Actuated Green, G (s) 13.4 95.9 6.4 88.9 33.5 33.5 33.5 33.5
Effective Green, g (s) 13.4 95.9 6.4 88.9 33.5 33.5 33.5 33.5
Actuated g/C Ratio 0.09 0.64 0.04 0.59 0.22 0.22 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 157 3173 75 2997 218 358 298 351
v/s Ratio Prot c0.06 c0.50 0.02 0.31 0.05
v/s Ratio Perm 0.06 c0.12 0.12
v/c Ratio 0.64 0.79 0.45 0.52 0.27 0.22 0.54 0.54
Uniform Delay, d1 66.4 20.1 70.5 18.3 48.5 47.9 51.8 51.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 1.4 4.3 0.2 0.7 0.3 2.0 1.6
Delay (s) 74.5 21.5 74.8 18.5 49.1 48.2 53.8 53.4
Level of Service E C E B D D D D
Approach Delay (s) 23.6 19.7 48.6 53.6
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 25.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 150.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 18 1673 1588 164 27 25
Future Volume (vph) 18 1673 1588 164 27 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.91 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 4998 3433 1505
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 4998 3433 1505
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 19 1743 1654 171 28 26
RTOR Reduction (vph) 0 0 8 0 0 20
Lane Group Flow (vph) 19 1743 1817 0 28 6
Confl. Peds. (#/hr) 23 39
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 2.7 75.3 67.6 23.2 23.2
Effective Green, g (s) 2.7 75.3 67.6 23.2 23.2
Actuated g/C Ratio 0.02 0.69 0.62 0.21 0.21
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 3529 3113 734 321
v/s Ratio Prot 0.01 c0.34 c0.36 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.43 0.49 0.58 0.04 0.02
Uniform Delay, d1 52.1 7.7 12.1 33.8 33.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.1 0.3 0.0 0.0
Delay (s) 58.8 7.8 12.4 33.8 33.7
Level of Service E A B C C
Approach Delay (s) 8.4 12.4 33.8
Approach LOS A B C

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 108.5 Sum of lost time (s) 15.0
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 36 2403 1474 332 110 58
Future Volume (vph) 36 2403 1474 332 110 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.91 0.97 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.91
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 4873 3433 1434
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 4873 3433 1434
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 38 2529 1552 349 116 61
RTOR Reduction (vph) 0 0 19 0 0 50
Lane Group Flow (vph) 38 2529 1882 0 116 12
Confl. Peds. (#/hr) 52 29 65
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 7.0 108.8 96.8 27.6 27.6
Effective Green, g (s) 7.0 108.8 96.8 27.6 27.6
Actuated g/C Ratio 0.05 0.74 0.66 0.19 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 3779 3222 647 270
v/s Ratio Prot 0.02 c0.50 0.39 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.45 0.67 0.58 0.18 0.04
Uniform Delay, d1 67.8 9.6 13.7 49.9 48.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 0.3 0.1 0.1
Delay (s) 71.7 10.1 14.0 50.0 48.7
Level of Service E B B D D
Approach Delay (s) 11.0 14.0 49.6
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 146.4 Sum of lost time (s) 15.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 172 36 59 310 57 49 423 82 66 618 198
Future Volume (vph) 62 172 36 59 310 57 49 423 82 66 618 198
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.89 1.00 1.00 0.98 1.00 0.97 1.00 0.99
Flpb, ped/bikes 0.99 1.00 1.00 0.92 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1759 1863 1406 1630 1863 1548 1770 3356 1770 3368
Flt Permitted 0.41 1.00 1.00 0.64 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 761 1863 1406 1095 1863 1548 1770 3356 1770 3368
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 65 181 38 62 326 60 52 445 86 69 651 208
RTOR Reduction (vph) 0 0 27 0 0 42 0 18 0 0 34 0
Lane Group Flow (vph) 65 181 11 62 326 18 52 513 0 69 825 0
Confl. Peds. (#/hr) 15 146 146 15 144 30
Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 19.1 19.1 19.1 19.1 19.1 19.1 3.4 25.0 6.0 27.6
Effective Green, g (s) 19.1 19.1 19.1 19.1 19.1 19.1 3.4 25.0 6.0 27.6
Actuated g/C Ratio 0.29 0.29 0.29 0.29 0.29 0.29 0.05 0.38 0.09 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 546 412 321 546 454 92 1288 163 1427
v/s Ratio Prot 0.10 c0.18 0.03 0.15 c0.04 c0.24
v/s Ratio Perm 0.09 0.01 0.06 0.01
v/c Ratio 0.29 0.33 0.03 0.19 0.60 0.04 0.57 0.40 0.42 0.58
Uniform Delay, d1 17.8 18.0 16.4 17.2 19.7 16.4 30.1 14.6 27.9 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.4 0.0 0.3 1.8 0.0 7.7 0.2 1.8 0.6
Delay (s) 18.5 18.4 16.4 17.5 21.5 16.5 37.9 14.8 29.7 14.9
Level of Service B B B B C B D B C B
Approach Delay (s) 18.1 20.3 16.8 16.0
Approach LOS B C B B

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 65.1 Sum of lost time (s) 15.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 82 374 72 79 279 92 51 630 113 144 605 90
Future Volume (vph) 82 374 72 79 279 92 51 630 113 144 605 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.87 1.00 1.00 0.88 1.00 0.94 1.00 0.99
Flpb, ped/bikes 0.93 1.00 1.00 0.94 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1651 1863 1381 1672 1863 1389 1770 3252 1770 3432
Flt Permitted 0.42 1.00 1.00 0.26 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 726 1863 1381 462 1863 1389 1770 3252 1770 3432
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 86 394 76 83 294 97 54 663 119 152 637 95
RTOR Reduction (vph) 0 0 55 0 0 70 0 15 0 0 12 0
Lane Group Flow (vph) 86 394 21 83 294 27 54 767 0 152 720 0
Confl. Peds. (#/hr) 136 142 142 136 294 52
Turn Type Perm NA Perm Perm NA Perm Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 21.4 21.4 21.4 21.4 21.4 21.4 3.7 29.7 11.6 37.6
Effective Green, g (s) 21.4 21.4 21.4 21.4 21.4 21.4 3.7 29.7 11.6 37.6
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.28 0.28 0.05 0.38 0.15 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 199 513 380 127 513 382 84 1243 264 1660
v/s Ratio Prot c0.21 0.16 0.03 c0.24 c0.09 0.21
v/s Ratio Perm 0.12 0.02 0.18 0.02
v/c Ratio 0.43 0.77 0.06 0.65 0.57 0.07 0.64 0.62 0.58 0.43
Uniform Delay, d1 23.2 25.9 20.7 24.9 24.2 20.8 36.4 19.4 30.8 13.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 6.8 0.1 11.5 1.6 0.1 15.6 0.9 3.0 0.2
Delay (s) 24.7 32.7 20.8 36.3 25.8 20.9 52.0 20.3 33.8 13.3
Level of Service C C C D C C D C C B
Approach Delay (s) 29.8 26.6 22.4 16.8
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 22.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 77.7 Sum of lost time (s) 15.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 28 212 39 112 261 21 25 119 91 30 111 73
Future Volume (vph) 28 212 39 112 261 21 25 119 91 30 111 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00 1.00 0.99 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 1.00
Frt 0.98 1.00 0.99 1.00 0.93 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3417 1770 3494 1694 1730 1842 1483
Flt Permitted 0.90 0.95 1.00 0.66 1.00 0.89 1.00
Satd. Flow (perm) 3097 1770 3494 1183 1730 1662 1483
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 29 221 41 117 272 22 26 124 95 31 116 76
RTOR Reduction (vph) 0 14 0 0 7 0 0 35 0 0 0 57
Lane Group Flow (vph) 0 277 0 117 287 0 26 184 0 0 147 19
Confl. Peds. (#/hr) 12 64 12 73 5 5 73
Turn Type Perm NA Prot NA Perm NA Perm NA Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 8 4 4
Actuated Green, G (s) 16.0 7.1 28.1 12.4 12.4 12.4 12.4
Effective Green, g (s) 16.0 7.1 28.1 12.4 12.4 12.4 12.4
Actuated g/C Ratio 0.32 0.14 0.56 0.25 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 981 248 1944 290 424 408 364
v/s Ratio Prot c0.07 0.08 c0.11
v/s Ratio Perm c0.09 0.02 0.09 0.01
v/c Ratio 0.28 0.47 0.15 0.09 0.43 0.36 0.05
Uniform Delay, d1 12.9 20.0 5.4 14.7 16.1 15.8 14.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.4 0.0 0.1 0.7 0.5 0.1
Delay (s) 13.1 21.4 5.4 14.8 16.8 16.3 14.6
Level of Service B C A B B B B
Approach Delay (s) 13.1 10.0 16.6 15.7
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 50.5 Sum of lost time (s) 15.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 103 439 104 270 392 36 23 152 106 58 132 70
Future Volume (vph) 103 439 104 270 392 36 23 152 106 58 132 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.97 1.00 0.63
Flpb, ped/bikes 1.00 1.00 1.00 0.74 1.00 0.99 1.00
Frt 0.98 1.00 0.99 1.00 0.94 1.00 0.85
Flt Protected 0.99 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3289 1770 3482 1315 1703 1817 998
Flt Permitted 0.79 0.95 1.00 0.56 1.00 0.69 1.00
Satd. Flow (perm) 2610 1770 3482 782 1703 1277 998
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 107 457 108 281 408 38 24 158 110 60 138 73
RTOR Reduction (vph) 0 18 0 0 8 0 0 28 0 0 0 55
Lane Group Flow (vph) 0 654 0 281 438 0 24 240 0 0 198 18
Confl. Peds. (#/hr) 25 190 25 179 48 48 179
Turn Type Perm NA Prot NA Perm NA Perm NA Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 8 4 4
Actuated Green, G (s) 25.4 16.6 47.0 18.8 18.8 18.8 18.8
Effective Green, g (s) 25.4 16.6 47.0 18.8 18.8 18.8 18.8
Actuated g/C Ratio 0.34 0.22 0.62 0.25 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 874 387 2159 193 422 316 247
v/s Ratio Prot c0.16 0.13 0.14
v/s Ratio Perm c0.25 0.03 c0.16 0.02
v/c Ratio 0.75 0.73 0.20 0.12 0.57 0.63 0.07
Uniform Delay, d1 22.4 27.5 6.3 22.1 25.0 25.4 21.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 6.6 0.0 0.3 1.8 3.8 0.1
Delay (s) 25.9 34.1 6.3 22.4 26.7 29.2 22.0
Level of Service C C A C C C C
Approach Delay (s) 25.9 17.1 26.4 27.3
Approach LOS C B C C

Intersection Summary
HCM 2000 Control Delay 22.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 75.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 298 15 95 376 26 90
Future Volume (Veh/h) 298 15 95 376 26 90
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 331 17 106 418 29 100
Pedestrians 8
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft) 564 680
pX, platoon unblocked
vC, conflicting volume 356 768 182
vC1, stage 1 conf vol 348
vC2, stage 2 conf vol 421
vCu, unblocked vol 356 768 182
tC, single (s) 4.1 *5.8 *5.9
tC, 2 stage (s) 4.8
tF (s) 2.2 3.5 3.3
p0 queue free % 91 95 88
cM capacity (veh/h) 1191 573 868

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 221 127 106 209 209 129
Volume Left 0 0 106 0 0 29
Volume Right 0 17 0 0 0 100
cSH 1700 1700 1191 1700 1700 778
Volume to Capacity 0.13 0.07 0.09 0.12 0.12 0.17
Queue Length 95th (ft) 0 0 7 0 0 15
Control Delay (s) 0.0 0.0 8.3 0.0 0.0 10.5
Lane LOS A B
Approach Delay (s) 0.0 1.7 10.5
Approach LOS B

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 32.1% ICU Level of Service A
Analysis Period (min) 15

*    User Entered Value
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 637 48 119 626 44 223
Future Volume (Veh/h) 637 48 119 626 44 223
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 671 51 125 659 46 235
Pedestrians 27
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 2
Right turn flare (veh)
Median type TWLTL None
Median storage veh) 2
Upstream signal (ft) 564 687
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 749 1303 388
vC1, stage 1 conf vol 724
vC2, stage 2 conf vol 580
vCu, unblocked vol 654 1231 277
tC, single (s) 4.1 *5.8 *5.9
tC, 2 stage (s) 4.8
tF (s) 2.2 *3.0 *3.0
p0 queue free % 86 90 71
cM capacity (veh/h) 871 467 800

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 447 275 125 330 330 281
Volume Left 0 0 125 0 0 46
Volume Right 0 51 0 0 0 235
cSH 1700 1700 871 1700 1700 716
Volume to Capacity 0.26 0.16 0.14 0.19 0.19 0.39
Queue Length 95th (ft) 0 0 12 0 0 47
Control Delay (s) 0.0 0.0 9.8 0.0 0.0 13.2
Lane LOS A B
Approach Delay (s) 0.0 1.6 13.2
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

*    User Entered Value
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 85 17 14 3 15 27 44 428 6 26 482 192
Future Volume (vph) 85 17 14 3 15 27 44 428 6 26 482 192
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.98 1.00 0.96 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.90 1.00 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1698 1770 1621 1701 3529 1770 3269
Flt Permitted 0.73 1.00 0.74 1.00 0.37 1.00 0.49 1.00
Satd. Flow (perm) 1358 1698 1372 1621 656 3529 919 3269
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 88 18 14 3 15 28 45 441 6 27 497 198
RTOR Reduction (vph) 0 10 0 0 20 0 0 1 0 0 48 0
Lane Group Flow (vph) 88 22 0 3 23 0 45 446 0 27 647 0
Confl. Peds. (#/hr) 78 47 85 47 85
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 14.9 14.9 14.9 14.9 24.6 24.6 24.6 24.6
Effective Green, g (s) 14.9 14.9 14.9 14.9 24.6 24.6 24.6 24.6
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.50 0.50 0.50 0.50
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 408 511 412 487 326 1753 456 1624
v/s Ratio Prot 0.01 0.01 0.13 c0.20
v/s Ratio Perm c0.06 0.00 0.07 0.03
v/c Ratio 0.22 0.04 0.01 0.05 0.14 0.25 0.06 0.40
Uniform Delay, d1 12.9 12.3 12.1 12.3 6.7 7.2 6.5 7.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.0 0.0 0.2 0.1 0.1 0.2
Delay (s) 13.2 12.3 12.1 12.3 6.9 7.2 6.5 8.0
Level of Service B B B B A A A A
Approach Delay (s) 13.0 12.3 7.2 7.9
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 10.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 176 45 61 9 19 27 49 554 15 38 576 109
Future Volume (vph) 176 45 61 9 19 27 49 554 15 38 576 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.93 1.00 0.93 1.00 1.00 1.00 0.96
Flpb, ped/bikes 0.90 1.00 0.90 1.00 0.93 1.00 0.93 1.00
Frt 1.00 0.91 1.00 0.91 1.00 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1590 1579 1595 1582 1641 3509 1649 3327
Flt Permitted 0.73 1.00 0.69 1.00 0.32 1.00 0.39 1.00
Satd. Flow (perm) 1215 1579 1151 1582 553 3509 684 3327
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 183 47 64 9 20 28 51 577 16 40 600 114
RTOR Reduction (vph) 0 38 0 0 17 0 0 2 0 0 19 0
Lane Group Flow (vph) 183 73 0 9 31 0 51 591 0 40 695 0
Confl. Peds. (#/hr) 121 185 185 121 160 121 121 160
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 22.0 22.0 22.0 22.0 21.8 21.8 21.8 21.8
Effective Green, g (s) 22.0 22.0 22.0 22.0 21.8 21.8 21.8 21.8
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 496 645 470 646 224 1421 277 1348
v/s Ratio Prot 0.05 0.02 0.17 c0.21
v/s Ratio Perm c0.15 0.01 0.09 0.06
v/c Ratio 0.37 0.11 0.02 0.05 0.23 0.42 0.14 0.52
Uniform Delay, d1 11.1 9.9 9.5 9.6 10.5 11.4 10.1 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 0.0 0.0 0.5 0.2 0.2 0.3
Delay (s) 11.5 9.9 9.5 9.6 11.0 11.6 10.3 12.4
Level of Service B A A A B B B B
Approach Delay (s) 10.9 9.6 11.6 12.3
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 53.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 71 43 81 58 70 117 76 276 46 32 377 89
Future Volume (vph) 71 43 81 58 70 117 76 276 46 32 377 89
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 0.99 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.97 1.00 0.97 1.00 0.97 1.00
Frt 1.00 0.90 1.00 0.91 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1761 1635 1724 1669 1720 3431 1718 3389
Flt Permitted 0.64 1.00 0.67 1.00 0.48 1.00 0.55 1.00
Satd. Flow (perm) 1177 1635 1224 1669 860 3431 993 3389
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 74 45 84 60 73 122 79 288 48 33 393 93
RTOR Reduction (vph) 0 57 0 0 76 0 0 16 0 0 25 0
Lane Group Flow (vph) 74 72 0 60 119 0 79 320 0 33 461 0
Confl. Peds. (#/hr) 14 67 67 14 75 63 63 75
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.1 13.1 13.1 13.1 18.2 18.2 18.2 18.2
Effective Green, g (s) 13.1 13.1 13.1 13.1 18.2 18.2 18.2 18.2
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.44 0.44 0.44 0.44
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 373 518 388 529 378 1511 437 1493
v/s Ratio Prot 0.04 c0.07 0.09 c0.14
v/s Ratio Perm 0.06 0.05 0.09 0.03
v/c Ratio 0.20 0.14 0.15 0.23 0.21 0.21 0.08 0.31
Uniform Delay, d1 10.3 10.1 10.1 10.4 7.1 7.1 6.7 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.2 0.2 0.3 0.1 0.1 0.1
Delay (s) 10.5 10.2 10.3 10.6 7.4 7.2 6.8 7.6
Level of Service B B B B A A A A
Approach Delay (s) 10.3 10.5 7.2 7.5
Approach LOS B B A A

Intersection Summary
HCM 2000 Control Delay 8.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 41.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 44 93 55 102 83 168 63 376 124 149 349 100
Future Volume (vph) 44 93 55 102 83 168 63 376 124 149 349 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 0.97 1.00 0.91 1.00 0.95 1.00 0.97
Flpb, ped/bikes 0.92 1.00 0.94 1.00 0.97 1.00 0.91 1.00
Frt 1.00 0.94 1.00 0.90 1.00 0.96 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1631 1706 1668 1532 1709 3222 1606 3330
Flt Permitted 0.56 1.00 0.65 1.00 0.46 1.00 0.42 1.00
Satd. Flow (perm) 957 1706 1149 1532 823 3222 710 3330
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 48 102 60 112 91 185 69 413 136 164 384 110
RTOR Reduction (vph) 0 22 0 0 76 0 0 43 0 0 35 0
Lane Group Flow (vph) 48 140 0 112 200 0 69 506 0 164 459 0
Confl. Peds. (#/hr) 200 122 122 200 66 194 194 96
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 24.0 24.0 24.0 24.0 24.9 24.9 24.9 24.9
Effective Green, g (s) 24.0 24.0 24.0 24.0 24.9 24.9 24.9 24.9
Actuated g/C Ratio 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 389 695 468 624 347 1362 300 1407
v/s Ratio Prot 0.08 c0.13 0.16 0.14
v/s Ratio Perm 0.05 0.10 0.08 c0.23
v/c Ratio 0.12 0.20 0.24 0.32 0.20 0.37 0.55 0.33
Uniform Delay, d1 10.9 11.3 11.5 11.9 10.7 11.6 12.8 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 0.3 0.3 0.2 2.0 0.1
Delay (s) 11.0 11.4 11.7 12.2 11.0 11.8 14.8 11.5
Level of Service B B B B B B B B
Approach Delay (s) 11.3 12.1 11.7 12.3
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 10.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 74 13 85 20 40 105 10 78 9 1 164 128
Future Volume (vph) 74 13 85 20 40 105 10 78 9 1 164 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.96 1.00 1.00 0.95 1.00 1.00 0.96 1.00 1.00 0.92
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.98 1.00 1.00
Frt 1.00 0.87 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1549 1770 1863 1506 1680 1863 1512 1729 1863 1452
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.65 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1770 1549 1770 1863 1506 1148 1863 1512 1282 1863 1452
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 77 14 89 21 42 109 10 81 9 1 171 133
RTOR Reduction (vph) 0 61 0 0 0 82 0 0 5 0 0 81
Lane Group Flow (vph) 77 42 0 21 42 27 10 81 4 1 171 52
Confl. Peds. (#/hr) 51 36 63 25 25 63
Turn Type Prot NA Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 2 6 6
Actuated Green, G (s) 4.7 17.3 1.2 13.8 13.8 21.6 21.6 21.6 21.6 21.6 21.6
Effective Green, g (s) 4.7 17.3 1.2 13.8 13.8 21.6 21.6 21.6 21.6 21.6 21.6
Actuated g/C Ratio 0.09 0.31 0.02 0.25 0.25 0.39 0.39 0.39 0.39 0.39 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 150 486 38 466 377 450 730 592 502 730 569
v/s Ratio Prot c0.04 c0.03 0.01 0.02 0.04 c0.09
v/s Ratio Perm 0.02 0.01 0.00 0.00 0.04
v/c Ratio 0.51 0.09 0.55 0.09 0.07 0.02 0.11 0.01 0.00 0.23 0.09
Uniform Delay, d1 24.1 13.3 26.7 15.8 15.8 10.3 10.6 10.2 10.2 11.2 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.1 16.2 0.1 0.1 0.0 0.1 0.0 0.0 0.2 0.1
Delay (s) 27.1 13.4 42.9 15.9 15.8 10.3 10.7 10.2 10.2 11.4 10.6
Level of Service C B D B B B B B B B B
Approach Delay (s) 19.2 19.2 10.6 11.1
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 55.1 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 96 146 82 21 109 192 42 81 1 31 240 165
Future Volume (vph) 96 146 82 21 109 192 42 81 1 31 240 165
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.94 1.00 1.00 0.81 1.00 1.00 0.77 1.00 1.00 0.71
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.81 1.00 1.00 0.81 1.00 1.00
Frt 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1660 1770 1863 1286 1437 1863 1222 1435 1863 1120
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.55 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1770 1660 1770 1863 1286 836 1863 1222 1062 1863 1120
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 98 149 84 21 111 196 43 83 1 32 245 168
RTOR Reduction (vph) 0 25 0 0 0 129 0 0 1 0 0 108
Lane Group Flow (vph) 98 208 0 21 111 67 43 83 0 32 245 60
Confl. Peds. (#/hr) 161 147 147 161 177 141 141 177
Turn Type Prot NA Prot NA Perm Perm NA Perm Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 8 2 2 6 6
Actuated Green, G (s) 6.7 29.7 1.7 24.7 24.7 25.9 25.9 25.9 25.9 25.9 25.9
Effective Green, g (s) 6.7 29.7 1.7 24.7 24.7 25.9 25.9 25.9 25.9 25.9 25.9
Actuated g/C Ratio 0.09 0.41 0.02 0.34 0.34 0.36 0.36 0.36 0.36 0.36 0.36
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 681 41 636 439 299 667 437 380 667 401
v/s Ratio Prot c0.06 c0.13 0.01 0.06 0.04 c0.13
v/s Ratio Perm 0.05 0.05 0.00 0.03 0.05
v/c Ratio 0.60 0.31 0.51 0.17 0.15 0.14 0.12 0.00 0.08 0.37 0.15
Uniform Delay, d1 31.5 14.4 34.9 16.7 16.5 15.7 15.6 14.9 15.4 17.1 15.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.3 10.4 0.1 0.2 0.2 0.1 0.0 0.1 0.3 0.2
Delay (s) 37.3 14.6 45.3 16.8 16.7 15.9 15.7 14.9 15.4 17.5 15.9
Level of Service D B D B B B B B B B B
Approach Delay (s) 21.3 18.6 15.7 16.7
Approach LOS C B B B

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 72.3 Sum of lost time (s) 15.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 40 4 10 0 0 0 139 70 7 5 37 58
Future Volume (vph) 40 4 10 0 0 0 139 70 7 5 37 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00 0.94
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 0.92
Flt Protected 0.96 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1729 1546 1770 1831 1609
Flt Permitted 0.96 1.00 0.95 1.00 0.99
Satd. Flow (perm) 1729 1546 1770 1831 1598
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 4 11 0 0 0 146 74 7 5 39 61
RTOR Reduction (vph) 0 0 10 0 0 0 0 2 0 0 36 0
Lane Group Flow (vph) 0 46 1 0 0 0 146 79 0 0 69 0
Confl. Peds. (#/hr) 23 14 14 23 21 21 60
Turn Type Perm NA Perm Prot NA Perm NA
Protected Phases 4 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 6.6 6.6 8.2 33.4 20.2
Effective Green, g (s) 6.6 6.6 8.2 33.4 20.2
Actuated g/C Ratio 0.13 0.13 0.16 0.67 0.40
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 228 204 290 1223 645
v/s Ratio Prot c0.08 0.04
v/s Ratio Perm 0.03 0.00 c0.04
v/c Ratio 0.20 0.01 0.50 0.06 0.11
Uniform Delay, d1 19.4 18.9 19.0 2.9 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 1.4 0.0 0.1
Delay (s) 19.8 18.9 20.4 2.9 9.4
Level of Service B B C A A
Approach Delay (s) 19.6 0.0 14.2 9.4
Approach LOS B A B A

Intersection Summary
HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.22
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 34.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 137 6 119 0 0 0 240 104 10 3 86 86
Future Volume (vph) 137 6 119 0 0 0 240 104 10 3 86 86
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.94 1.00 0.99 0.89
Flpb, ped/bikes 0.87 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.99 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1552 1490 1770 1815 1552
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1552 1490 1770 1815 1547
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 138 6 120 0 0 0 242 105 10 3 87 87
RTOR Reduction (vph) 0 0 89 0 0 0 0 4 0 0 40 0
Lane Group Flow (vph) 0 144 31 0 0 0 242 111 0 0 137 0
Confl. Peds. (#/hr) 80 48 48 80 77 77 120
Turn Type Perm NA Perm Prot NA Perm NA
Protected Phases 4 5 2 6
Permitted Phases 4 4 6
Actuated Green, G (s) 15.3 15.3 13.8 34.2 15.4
Effective Green, g (s) 15.3 15.3 13.8 34.2 15.4
Actuated g/C Ratio 0.26 0.26 0.23 0.57 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 383 410 1043 400
v/s Ratio Prot c0.14 0.06
v/s Ratio Perm 0.09 0.02 c0.09
v/c Ratio 0.36 0.08 0.59 0.11 0.34
Uniform Delay, d1 18.1 16.8 20.3 5.7 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 2.3 0.0 0.5
Delay (s) 18.7 16.9 22.6 5.8 18.4
Level of Service B B C A B
Approach Delay (s) 17.8 0.0 17.2 18.4
Approach LOS B A B B

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 59.5 Sum of lost time (s) 15.0
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 180 1418 4 96 1461 161 3 22 34 237 77 156
Future Volume (vph) 180 1418 4 96 1461 161 3 22 34 237 77 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.84 1.00 0.93 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.99
Satd. Flow (prot) 1770 5083 1770 5085 1337 3519 1473 1610 2926
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.99 1.00 0.95 0.99
Satd. Flow (perm) 1770 5083 1770 5085 1337 3519 1473 1610 2926
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1493 4 101 1538 169 3 23 36 249 81 164
RTOR Reduction (vph) 0 0 0 0 0 85 0 0 0 0 0 0
Lane Group Flow (vph) 189 1497 0 101 1538 84 0 26 36 169 325 0
Confl. Peds. (#/hr) 13 94 51 73
Turn Type Prot NA Prot NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8
Actuated Green, G (s) 17.5 52.7 11.5 46.7 46.7 25.2 25.2 25.8 25.8
Effective Green, g (s) 17.5 52.7 11.5 46.7 46.7 25.2 25.2 25.8 25.8
Actuated g/C Ratio 0.13 0.39 0.09 0.35 0.35 0.19 0.19 0.19 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1981 150 1756 461 655 274 307 558
v/s Ratio Prot c0.11 0.29 0.06 c0.30 0.01 0.10 c0.11
v/s Ratio Perm 0.06 c0.02
v/c Ratio 0.83 0.76 0.67 0.88 0.18 0.04 0.13 0.55 0.58
Uniform Delay, d1 57.4 35.7 60.0 41.5 30.9 45.1 45.9 49.5 49.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.9 1.7 11.3 5.2 0.2 0.0 0.2 2.1 1.6
Delay (s) 78.3 37.4 71.3 46.8 31.1 45.1 46.1 51.6 51.3
Level of Service E D E D C D D D D
Approach Delay (s) 42.0 46.7 45.7 51.4
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 45.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 135.2 Sum of lost time (s) 20.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 228 2129 4 58 1448 210 4 90 93 280 65 235
Future Volume (vph) 228 2129 4 58 1448 210 4 90 93 280 65 235
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 0.91 0.91
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.80 1.00 0.86 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (prot) 1770 5083 1770 5085 1262 3532 1367 1610 2930
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 0.99
Satd. Flow (perm) 1770 5083 1770 5085 1262 3532 1367 1610 2930
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 240 2241 4 61 1524 221 4 95 98 295 68 247
RTOR Reduction (vph) 0 0 0 0 0 110 0 0 0 0 0 0
Lane Group Flow (vph) 240 2245 0 61 1524 111 0 99 98 212 398 0
Confl. Peds. (#/hr) 41 107 94 31
Turn Type Prot NA Prot NA Perm Split NA Perm Split NA
Protected Phases 5 2 1 6 8 8 4 4
Permitted Phases 6 8
Actuated Green, G (s) 22.0 69.1 6.0 53.1 53.1 35.0 35.0 27.8 27.8
Effective Green, g (s) 22.0 69.1 6.0 53.1 53.1 35.0 35.0 27.8 27.8
Actuated g/C Ratio 0.14 0.44 0.04 0.34 0.34 0.22 0.22 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 246 2224 67 1710 424 782 303 283 515
v/s Ratio Prot c0.14 c0.44 0.03 0.30 0.03 0.13 c0.14
v/s Ratio Perm 0.09 c0.07
v/c Ratio 0.98 1.01 0.91 0.89 0.26 0.13 0.32 0.75 0.97dr
Uniform Delay, d1 67.7 44.4 75.7 49.7 38.2 49.2 51.5 61.7 62.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 50.1 21.4 79.0 6.3 0.3 0.1 0.6 10.4 7.1
Delay (s) 117.8 65.8 154.7 56.0 38.5 49.3 52.1 72.1 69.1
Level of Service F E F E D D D E E
Approach Delay (s) 70.8 57.2 50.7 70.2
Approach LOS E E D E

Intersection Summary
HCM 2000 Control Delay 65.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 157.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 102.8% ICU Level of Service G
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 70 1584 84 12 1554 0 82 20 13 93 27 123
Future Volume (vph) 70 1584 84 12 1554 0 82 20 13 93 27 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.94 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1770 5034 1770 5085 1770 1713 1724 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.66 1.00 0.75 1.00
Satd. Flow (perm) 1770 5034 1770 5085 1226 1713 1350 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 72 1633 87 12 1602 0 85 21 13 96 28 127
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 72 1716 0 12 1602 0 85 34 0 0 124 127
Confl. Peds. (#/hr) 18 27 55 55
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6 6
Actuated Green, G (s) 8.0 61.6 1.3 54.9 27.0 27.0 27.0 27.0
Effective Green, g (s) 8.0 61.6 1.3 54.9 27.0 27.0 27.0 27.0
Actuated g/C Ratio 0.08 0.59 0.01 0.52 0.26 0.26 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 134 2956 21 2661 315 440 347 407
v/s Ratio Prot c0.04 c0.34 0.01 0.32 0.02
v/s Ratio Perm 0.07 c0.09 0.08
v/c Ratio 0.54 0.58 0.57 0.60 0.27 0.08 0.36 0.31
Uniform Delay, d1 46.7 13.6 51.5 17.4 31.1 29.5 31.9 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.3 32.5 0.4 0.5 0.1 0.6 0.4
Delay (s) 50.8 13.9 84.0 17.8 31.5 29.6 32.5 31.9
Level of Service D B F B C C C C
Approach Delay (s) 15.3 18.3 31.0 32.2
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 104.9 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 89 2259 181 33 1492 0 56 34 42 97 59 180
Future Volume (vph) 89 2259 181 33 1492 0 56 34 42 97 59 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 0.95 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.92 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 4991 1770 5085 1770 1615 1717 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.53 1.00 0.76 1.00
Satd. Flow (perm) 1770 4991 1770 5085 983 1615 1342 1583
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 92 2329 187 34 1538 0 58 35 43 100 61 186
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 92 2511 0 34 1538 0 58 78 0 0 161 186
Confl. Peds. (#/hr) 33 35 65 65
Turn Type Prot NA Prot NA Perm NA Perm NA Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6 6
Actuated Green, G (s) 12.7 95.9 6.4 89.6 33.5 33.5 33.5 33.5
Effective Green, g (s) 12.7 95.9 6.4 89.6 33.5 33.5 33.5 33.5
Actuated g/C Ratio 0.08 0.64 0.04 0.59 0.22 0.22 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 149 3173 75 3021 218 358 298 351
v/s Ratio Prot c0.05 c0.50 0.02 0.30 0.05
v/s Ratio Perm 0.06 c0.12 0.12
v/c Ratio 0.62 0.79 0.45 0.51 0.27 0.22 0.54 0.53
Uniform Delay, d1 66.7 20.1 70.5 17.8 48.5 47.9 51.8 51.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 1.4 4.3 0.1 0.7 0.3 2.0 1.4
Delay (s) 74.1 21.5 74.8 17.9 49.1 48.2 53.8 53.2
Level of Service E C E B D D D D
Approach Delay (s) 23.4 19.2 48.6 53.5
Approach LOS C B D D

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 150.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 18 1673 1562 164 18 22
Future Volume (vph) 18 1673 1562 164 18 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.91 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.95
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 4997 3433 1505
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 4997 3433 1505
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 19 1743 1627 171 19 23
RTOR Reduction (vph) 0 0 8 0 0 18
Lane Group Flow (vph) 19 1743 1790 0 19 5
Confl. Peds. (#/hr) 23 39
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 2.7 73.8 66.1 23.2 23.2
Effective Green, g (s) 2.7 73.8 66.1 23.2 23.2
Actuated g/C Ratio 0.03 0.69 0.62 0.22 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 3507 3086 744 326
v/s Ratio Prot 0.01 c0.34 c0.36 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.43 0.50 0.58 0.03 0.02
Uniform Delay, d1 51.4 7.8 12.2 33.0 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.1 0.3 0.0 0.0
Delay (s) 58.1 7.9 12.4 33.0 32.9
Level of Service E A B C C
Approach Delay (s) 8.5 12.4 33.0
Approach LOS A B C

Intersection Summary
HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 107.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 36 2403 1460 332 92 48
Future Volume (vph) 36 2403 1460 332 92 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 0.91 0.97 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.91
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 4871 3433 1434
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 4871 3433 1434
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 38 2529 1537 349 97 51
RTOR Reduction (vph) 0 0 20 0 0 41
Lane Group Flow (vph) 38 2529 1866 0 97 10
Confl. Peds. (#/hr) 52 29 65
Turn Type Prot NA NA Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 7.0 109.4 97.4 27.5 27.5
Effective Green, g (s) 7.0 109.4 97.4 27.5 27.5
Actuated g/C Ratio 0.05 0.74 0.66 0.19 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 3786 3229 642 268
v/s Ratio Prot 0.02 c0.50 0.38 c0.03
v/s Ratio Perm 0.01
v/c Ratio 0.45 0.67 0.58 0.15 0.04
Uniform Delay, d1 68.1 9.5 13.5 49.9 48.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 0.3 0.1 0.1
Delay (s) 71.9 10.0 13.8 50.0 48.9
Level of Service E A B D D
Approach Delay (s) 10.9 13.8 49.7
Approach LOS B B D

Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 146.9 Sum of lost time (s) 15.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lee Cranmer

From: lkwatanabe <lkwatanabe@honolulu.gov>
Sent: Tuesday, May 16, 2023 9:26 AM
To: Jennylyn Tapat Morrill
Cc: kandrade1
Subject: RE: Block N West

Jenny, 

TRB accepts the TIR dated March 2023.  We will continue to work with the consultant regarding the proposed access 
points for the project during the design phases of the projects. 

Thanks, 
Lance 

From: Jennylyn Tapat Morrill <JTapat@wilsonokamoto.com>  
Sent: Monday, May 15, 2023 3:22 PM 
To: Watanabe, Lance K. <lkwatanabe@honolulu.gov> 
Cc: Andrade, Kamakaokalani M <kandrade1@honolulu.gov> 
Subject: RE: Block N West 

CAUTION:   Email received from an EXTERNAL sender.   Please confirm the content is safe prior to opening attachments or links. 

Hi Lance, 

Thanks again for expediting your review of the Block N West TIR.  I just wanted to check if you’ve also had a chance to 
look over the TIR for Blocks D/E or if you have any questions. 

Thank you, 
Jennyy Tapatt Morrill,, P.E.
Project Manager 

1907 South Beretania Street, Suite 400 
Honolulu, Hawaii  96826 
T  (808) 946-2277     F  (808) 946-2253 
W  http://www.wilsonokamoto.com

This message contains information that might be confidential and privileged. Unless you are the addressee or are authorized by the sender, you may not use, copy 
or disclose the information contained in this message. If you have received this message in error, please delete it and advise the sender.

From: Jennylyn Tapat Morrill  
Sent: Tuesday, May 2, 2023 7:19 AM 
To: Watanabe, Lance K. <lkwatanabe@honolulu.gov> 
Cc: kandrade1 <kandrade1@honolulu.gov> 
Subject: RE: Block N West 



2

Lance, 

Thank you so much for expediting this! 

JJennyy Tapatt Morrill,, P.E.
Project Manager 

1907 South Beretania Street, Suite 400 
Honolulu, Hawaii  96826 
T  (808) 946-2277     F  (808) 946-2253 
W  http://www.wilsonokamoto.com

This message contains information that might be confidential and privileged. Unless you are the addressee or are authorized by the sender, you may not use, copy 
or disclose the information contained in this message. If you have received this message in error, please delete it and advise the sender.

From: Watanabe, Lance K. <lkwatanabe@honolulu.gov>  
Sent: Tuesday, May 2, 2023 7:15 AM 
To: Jennylyn Tapat Morrill <JTapat@wilsonokamoto.com> 
Cc: kandrade1 <kandrade1@honolulu.gov> 
Subject: Block N West 

Jenny – TRB has no comments and has accepted the TIR dated March 2023. 

I will try my best to get you our comments for Block D & E by the end of the week. 

Thanks, 
Lance 
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sq.ft./ac.

rev. 08/16/2017

2-3-005: 006 114,205/2.62
Kakaako Dev District HCDA Kakaako Dev District Mauka Area Urban

Ala Moana Blvd., Honolulu, HI 96814
Commercial
Ward Village - Block D

The project proposes 300 residential units and 8,000 sf restaurant

Victoria Ward Limited
1240 Ala Moana Blvd., Suite 200

Honolulu, HI 96814

Brett Kuamoo
1907 S. Beretania Street, Suite 400,

Honolulu, HI 96826

Brett Kuamoo Senior Engineer

(808) 946-2277(808) 591-411
BKuamoo@wilsonokamoto.com

space.

ft/in ft/in ft/in

To receive a response via e-mail,provide email address below and check box here: 

To receive a response via e-mail,provide email address below and check box here: 

rev. 08/16/17

BKuamoo@wilsonokamoto.com

BKuamoo@wilsonokamoto.com

300

115 110 75

Restaurant (seats per day) 8,000 SF (3,600 seats/day) 1"

Commercial 114,205 SF 0 SF 114,205 SF

2027



SEWER TABLE
This table is used for required category and quantity for non-residential connections. (See sect. V1 ''Sewer Connection Information Only'' of the
Site Development Master Application form).

TAX MAP KEY(S)

CATEGORY CATEGORYUNITS QUANTITY UNITS QUANTITY
Animal Clinic Employees Meat Processing gpd*
Aquarium Employees Medical Clinic Employees
Auto Repair Employees Military gpd*
Bakery Employees Milk Processing gpd*
Banks Employees Mortuaries Employees
Bowling Alley MotelEmployees Rooms
Car Dealership Employees Museum Employees
Car Wash Employees Newspaper Agencies Employees

EmployeesCaterers Noodle Factory Employees
Church Employees Nursery Employees
Commercial (Misc.) Sq. Ft. of Floor Space Nursing, Convalescent Home Employees and Beds
Commercial Kennel Employees Office Building Employees

Sisters Park w/ comfort station onlyConvent Employees

ChildrenDay Care, Pre-School Parking Structure Employees

Delicatessen Personal ServicesEmployees Employees

EmployeesDental Clinic Photo Finishers Employees
Dentist's Office Employees Photo Processing Employees

Employees Pineapple ProcessingDistrict Park gpd*

Police StationDoctor's Office Employees Employees

Rooms Potato Chip ManufacturingDormitory gpd*
Employees Poultry ProcessingDrinking Establishment gpd*

gpd * Prison PrisonersDry Cleaning

Elementary School Students Private Clubs Employees

Residential Care HomeEmployeesEye Glass Manufacturing Employees and Beds

Resort Condo RoomsEmployeesFast Foods

Employees Seats per dayRestaurantFire Station

RetailEmployees Sq. Ft. of Retail Floor SpaceFlorist
RoomsGeneral Industry (Misc.) Sq. Ft. of Floor Space Rooming House

StudentsGolf Course w/Clubhouse Employees Schools (other)
Service StationEmployeesGovernment Offices Employees

Employees Sq. Ft. of Retail Floor SpaceGrocery Store Shopping Center
Half-way House Employees and Beds Soy Bean Factory gpd*
Health Spa Employees Sports Arena gpd*

Students StadiumHigh Schools gpd*
Beds Sugar ProcessingHospital gpd*

RoomsHostel Supermarket Employees
Rooms TheaterHotel Seats per day
AcresHotel Development Tofu Factory gpd*

Intermediate Schools WarehouseStudents Employees
RoomsJewelry Manufacturing Employees YMCA (Lodging)

Laundromats Machines Zoo Employees
*gpd = gallons per dayEmployeesLibrary

FOR DIVISION USE ONLY:

Date of Application: Received By: Application No.:

2-3-005: 006

3600



sq.ft./ac.

rev. 08/16/2017

2-3-005: 006 79,647/1.83
Kakaako Dev District HCDA Kakaako Dev District Mauka Area Urban

Ala Moana Blvd., Honolulu, HI 96814
Commercial
Ward Village - Block E

The project proposes 196 residential units and 5,000 sf restaurant
space.

Victoria Ward Limited
1240 Ala Moana Blvd., Suite 200

Honolulu, HI 96814

Brett Kuamoo
1907 S. Beretania Street, Suite 400,

Honolulu, HI 96826

Brett Kuamoo Senior Engineer

(808) 946-2277(808) 591-411
BKuamoo@wilsonokamoto.com

ft/in ft/in ft/in

To receive a response via e-mail,provide email address below and check box here: 

To receive a response via e-mail,provide email address below and check box here: 

rev. 08/16/17

Restaurant (seats per day) 5,000 SF (2,250 seats/day)

BKuamoo@wilsonokamoto.com

BKuamoo@wilsonokamoto.com

1"

196

114 82

Commercial 79,647 SF 0 SF 79,647 SF

2027



SEWER TABLE
This table is used for required category and quantity for non-residential connections. (See sect. V1 ''Sewer Connection Information Only'' of the
Site Development Master Application form).

TAX MAP KEY(S)

CATEGORY CATEGORYUNITS QUANTITY UNITS QUANTITY
Animal Clinic Employees Meat Processing gpd*
Aquarium Employees Medical Clinic Employees
Auto Repair Employees Military gpd*
Bakery Employees Milk Processing gpd*
Banks Employees Mortuaries Employees
Bowling Alley MotelEmployees Rooms
Car Dealership Employees Museum Employees
Car Wash Employees Newspaper Agencies Employees

EmployeesCaterers Noodle Factory Employees
Church Employees Nursery Employees
Commercial (Misc.) Sq. Ft. of Floor Space Nursing, Convalescent Home Employees and Beds
Commercial Kennel Employees Office Building Employees

Sisters Park w/ comfort station onlyConvent Employees

ChildrenDay Care, Pre-School Parking Structure Employees

Delicatessen Personal ServicesEmployees Employees

EmployeesDental Clinic Photo Finishers Employees
Dentist's Office Employees Photo Processing Employees

Employees Pineapple ProcessingDistrict Park gpd*

Police StationDoctor's Office Employees Employees

Rooms Potato Chip ManufacturingDormitory gpd*
Employees Poultry ProcessingDrinking Establishment gpd*

gpd * Prison PrisonersDry Cleaning

Elementary School Students Private Clubs Employees

Residential Care HomeEmployeesEye Glass Manufacturing Employees and Beds

Resort Condo RoomsEmployeesFast Foods

Employees Seats per dayRestaurantFire Station

RetailEmployees Sq. Ft. of Retail Floor SpaceFlorist
RoomsGeneral Industry (Misc.) Sq. Ft. of Floor Space Rooming House

StudentsGolf Course w/Clubhouse Employees Schools (other)
Service StationEmployeesGovernment Offices Employees

Employees Sq. Ft. of Retail Floor SpaceGrocery Store Shopping Center
Half-way House Employees and Beds Soy Bean Factory gpd*
Health Spa Employees Sports Arena gpd*

Students StadiumHigh Schools gpd*
Beds Sugar ProcessingHospital gpd*

RoomsHostel Supermarket Employees
Rooms TheaterHotel Seats per day
AcresHotel Development Tofu Factory gpd*

Intermediate Schools WarehouseStudents Employees
RoomsJewelry Manufacturing Employees YMCA (Lodging)

Laundromats Machines Zoo Employees
*gpd = gallons per dayEmployeesLibrary

FOR DIVISION USE ONLY:

Date of Application: Received By: Application No.:

2-3-005: 006

2,250
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BBrett K. Kuamoo, P.E. 
Senior Engineer 

T  (808) 946-2277     F  (808) 946-2253 
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BBrett K. Kuamoo, P.E. 
Senior Engineer 

T  (808) 946-2277     F  (808) 946-2253 
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PO Box 2200, Honolulu, HI  96841  hawaiiantel.com

December 21, 2022

Steven H. Sakai
Ronald N.S. Ho & Associates, Inc.

Subject: Will Serve Letter – Ward Village Block D & E

Dear Mr. Sakai:

Thank you for sharing information on your proposed Ward Village Block D and E Concept Site Plan.  We 
understand that this project will be on the island of Oahu at TMK No. 2-3-005:006. We are excited to be a 
part of the development and would gladly provide access to Hawaiian Telcom’s services to this new 
development.  

If you have any questions, please do not hesitate to contact me at (808) 546-4858 or email 
Nicole.Lajousky@hawaiiantel.com.

Sincerely,

Nicole Lajousky
Network OSP Engineer
Strategic Fiber Deployment
Hawaiian Telcom

Cc: Ward Village Block D Utility Assessment; Ward Village Block E Utility Assessment

Infrastructure Availability Report Appendix A 



2/3/2023

The Howard Hughes Corporation
Ward Management Development Company, LLC.
1240 Ala Moana Blvd. 
Honolulu, HI 96814
Attention: Doug Johnstone

RRe:: Willl Servee Letterr forr Blockk DD andd EE Conceptt Sitee Plann 

Dear Doug Johnstone, 

Oceanic Time Warner Cable LLC (“Spectrum”), directly or through its parent or 
affiliate companies, is an innovative provider of cable television, video, data, voice and other 
services (collectively, the “Services”).  Ward Management Development Company, LLC.
(“Developer”) is the developer of a proposed project located at TMK No. 2-3-005:006. Oceanic’s 
understanding is that the Developer wishes to make the Services available to residents and/or 
commercial tenants at the Project.

This is confirm that Spectrum is willing and able to provide the Services to the 
Project subject to all of the terms and conditions of its applicable franchise agreement with the 
State of Hawaii, all applicable federal, state and county laws, rules and regulations, and all other 
terms and conditions stated in this letter.  Developer and/or its successors in interest will enter 
into a mutually agreeable services agreement with Spectrum, which shall specify the provision of 
equipment and facilities for the provision of the Services, the specific type(s) of Services 
provided, and other terms and conditions (which may include terms relating to the provision of 
easements, conduits, and accommodations for equipment

The issuance of this letter by Spectrum, inclusive of the foregoing terms and 
conditions, is based upon the representations of the Developer to Spectrum with respect to the 
location and scope of the Project as of the date of this letter.  Please contact us should you have 
any questions regarding the foregoing.

Chavez Summerville

Chavez Summerville
200 Akamainui Street | Mililani, HI | 96789
Director, Spectrum Community Solutions  
Cell: 727.373.8506
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From: lkwatanabe <lkwatanabe@honolulu.gov>
Sent: Tuesday, May 16, 2023 9:26 AM
To: Jennylyn Tapat Morrill
Cc: kandrade1
Subject: RE: Block N West

Jenny, 

TRB accepts the TIR dated March 2023.  We will continue to work with the consultant regarding the proposed access 
points for the project during the design phases of the projects. 

Thanks, 
Lance 

From: Jennylyn Tapat Morrill <JTapat@wilsonokamoto.com> 
Sent: Monday, May 15, 2023 3:22 PM 
To: Watanabe, Lance K. <lkwatanabe@honolulu.gov> 
Cc: Andrade, Kamakaokalani M <kandrade1@honolulu.gov> 
Subject: RE: Block N West 

CAUTION:   Email received from an EXTERNAL sender.   Please confirm the content is safe prior to opening attachments or links. 

Hi Lance, 

Thanks again for expediting your review of the Block N West TIR.  I just wanted to check if you’ve also had a chance to 
look over the TIR for Blocks D/E or if you have any questions. 

Thank you, 
Jennyy Tapatt Morrill,, P.E.
Project Manager 

1907 South Beretania Street, Suite 400 
Honolulu, Hawaii  96826 
T  (808) 946-2277     F  (808) 946-2253 
W  http://www.wilsonokamoto.com

This message contains information that might be confidential and privileged. Unless you are the addressee or are authorized by the sender, you may not use, copy 
or disclose the information contained in this message. If you have received this message in error, please delete it and advise the sender.

From: Jennylyn Tapat Morrill  
Sent: Tuesday, May 2, 2023 7:19 AM 
To: Watanabe, Lance K. <lkwatanabe@honolulu.gov> 
Cc: kandrade1 <kandrade1@honolulu.gov> 
Subject: RE: Block N West 



appendix h
SHADE/SHADOW STUDY



MARCH 21, 9 AM MARCH 21, 12 PM MARCH 21, 3 PM

JUNE 21, 9 AM JUNE 21, 12 PM JUNE 21, 3 PM

DECEMBER 21, 9 AM DECEMBER 21, 12 PM DECEMBER 21, 3 PM

APPENDIX E - SHADOW & WIND STUDIES

EXHIBIT E

WARD VILLAGE BLOCK D

PDP EXHIBIT

MAY 12, 2023



appendix i
WIND CONSULTANT LETTER



601 SW 2nd Ave, #1140 Tel: +1.503.243.2556
Portland OR, 97204

This document is intended for the sole use of the party to whom it is addressed and may contain information that is privileged 
and/or confidential. If you have received this in error, please notify us immediately.  Accessible document formats provided upon
request.  ® RWDI name and logo are registered trademarks in Canada and the United States of America. rwdi.com

February 14, 2023

David Yamane
The Howard Hughes Corporation
1240 Ala Moana Boulevard, Suite 200
Honolulu, HI 96814
T: 808.426.7686
david.yamane@howardhughes.com

Re: Ward Village Block D
RWDI Reference No. 2300436

Dear Mr. Yamane,

RWDI USA LLC (RWDI) has been retained by Architects Hawaii Limited (AHL) to conduct wind tunnel 

studies for the pedestrian wind conditions, structural wind loads, cladding wind loads, as well as 

outdoor thermal comfort door operability, wind driven rains, and solar reflections for the proposed

Ward Village Block D development in Honolulu, Hawaii.

The proposed development includes a 38-story residential building with an outdoor amenity podium on 

the 6th floor. The site is bounded by Queen Street, Kamakee Street, Ala Moana Boulevard and Auahi 

Street. For wind related studies the winds around the proposed development will be simulated in one of 

RWDI’s boundary-layer wind tunnels for the existing and proposed configurations by using a scale 

model of the study building and its surroundings. Wind tunnel measurements for 36 wind directions will 

be taken across the site and the structure itself, and then combined with long-term meteorological data 

collected from the nearby Honolulu International Airport to predict the wind speeds and frequencies in 

full scale. This data will then be analyzed for the various wind related studies being performed.   

Immediately following the wind tunnel tests, a report will be issued to summarize our main findings 

through tables and figures.

The Solar reflections study is a bit different in that it utilizes a 3D computer model is used to input the

form of the building, reflectivity of surfaces, and the meteorological data for the site to quantify the 

visual impacts and localized heat that may result from the building design.

If you have any questions, please do not hesitate to contact us.

Yours truly,

RWDI

Jasha Kistler, PE.
Senior Project Manager / Associate Principal
Jasha Kiiiiiiiiiiiiiiiiiiiiiiiiiiiiistssstsssssstststsssssssssssssssssssssssssssssssssssssssssssssssssss ler, PE.
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ACOUSTICAL CONSULTANT LETTER



31 January 2023

Daniel Moats
AArchitectss Hawaiii Limitedd 
733 Bishop Street, Suite 3100
Honolulu, HI 96813
dmoats@ahl.design

Subject:: Wardd Villagee Blockk DD 
Environmentall Noisee Studyy 
Salterr Projectt 23-0014 

Dear Daniel:

We have conducted an environmental noise study for the project. The purpose of the study is to quantify
the noise environment at the site, compare the measured data with applicable standards, and propose 
mitigation measures as necessary. This report summarizes the results.

PROJECT CRITERIA

The Hawai’i Building Code (i.e., 2012 International Building Code) does not include standards for 
environmental noise intrusion. However, the Department of Housing and Urban Development (HUD) has 
a criterion of DNL1 45 dB for multi-family residential projects, which matches the criterion in the 
California Building Code and is used by Howard Hughes (HHC) for other Ward Village projects. We have 
used that as the criterion for this project.

NOISE ENVIRONMENT

The project is a new 35-story condominium tower bounded by Ala Moana Boulevard and Auahi Street, on 
the block between Kamakee Street and Queen Street in Honolulu. The noise environment at the site is 
predominantly controlled by vehicular traffic along Ala Moana Boulevard and Auahi Street.

1 DNL (Day-Night Average Sound Level) – A descriptor for a 24-hour A-weighted average noise level. DNL accounts for the 
increased acoustical sensitivity of people to noise during the nighttime hours. DNL penalizes sound levels by 10 dB during 
the hours from 10 PM to 7 AM. For practical purposes, the DNL and CNEL are usually interchangeable. DNL is sometimes 
written as Ldn.

Ward Village Block D
31 January 2023

Environmental Noise Study
Page 2

To quantify the existing noise environment, we conducted two long-term noise measurements from 9 to 
12 January 2023 along Ala Moana Boulevard and Auahi Street. The monitors were at a height of 12 feet 
above grade. This data was used in conjunction with our collected data from other Ward Village and 
nearby projects. See FFiguree 1 for the measurement locations and measured noise levels.

Based on our measured data, we created a 3-D noise model to calculate noise levels at the building 
facade. Our model includes noise from the planned HART (Honolulu Authority for Rapid Transit) elevated 
tracks that will run near the project site. In the absence of a project traffic study, we added 1 dB to the 
data in our calculations to account for future traffic increases.

RECOMMENDATIONS

We used the SD area plans sent 18 January 2023, which show room sizes and locations, and window 
areas. We calculated the window STC2 ratings needed to meet the project criterion (see FFiguress 22 too 5). 
Our calculations are based on the following:

● All rooms will have hard-surfaced flooring
● Ceilings are 9 feet high
● Windows will be punched
● The exterior assembly will achieve at least STC 45 (e.g., a three-coat stucco system)

The recommended STC ratings are for full window assemblies (glass and frame) rather than just the glass 
itself. Tested sound-rated assemblies should be used.

For reference, typical one-inch glazing assemblies (two 1/4-inch thick panes with a 1/2-inch airspace) 
achieve approximately STC 32. Where STC ratings above 33 are required, at least one pane will need to be 
laminated.

Where windows need to be closed to meet the project criterion, an alternative method of supplying fresh 
air (e.g., mechanical ventilation) should be considered. This applies to all residences. This issue should be 
discussed with the project mechanical engineer.

* * *

2 STC (Sound Transmission Class) – A single-number rating defined in ASTM E90 that quantifies the airborne sound insulating 
performance of a partition under laboratory conditions. Increasing STC ratings correspond to improved airborne sound 
insulation.



Ward Village Block D
31 January 2023

Environmental Noise Study
Page 3

This concludes our environmental noise study for Ward Village Block D. Should you have any questions, 
please give us a call.

Best,

SALTER 

 

Blake Wells, LEED GA 
Associate

Eric Mori, PE
Senior Vice President

Enclosures as noted
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