
 

        

 

 

      
           
        
         

          
           

        
               

            
          

     
          

  

      
      

     
            

         
        

           
           

      
     

     

  

    

      

   

       

    

   

  
     

    
  

   

      

DDVVL 
MEMORANDUM 

TO: Corey Wall (Jensen Yorba Wall, Inc.) 

FROM: LaQuita Chmielowski, P.E. (DOWL) 
Cynthia Roe (DOWL) 

DATE: May 12, 2023 

SUBJECT: Traffic Impact Analysis for Aakôw Landing Development 

BACKGROUND 

This memorandum evaluates potential traffic impacts associated with the proposed Aakôw 
Landing multi-use development. The proposed development is located at the southwest corner 
of Egan Drive and Whittier Street on Lots C1, Juneau Subport, in Downtown Juneau, Alaska. 
The first two phases of the development will consist of underground bus and passenger vehicle 
parking garage with approximately 52,000 square feet of retail space and 11,000 square feet of 
high-turnover restaurant space. Land use for the third phase of development has not been 
finalized at this time, though for analysis purposes 20,000 square feet of retail space is 
assumed. Access to the development will be provided via a new driveway at the base level of 
the parking garage on Whittier Street. Opening year for the development is expected to be 
2025. The proposed development site plan is included in the Appendix. 

This study examines existing intersection operations in the study area, along with future 
operation in 2035 with and without the Aakôw Landing multi-use development. 

EXISTING CONDITIONS 

Existing conditions were analyzed in the study area including existing roadway characteristics, 
traffic volumes, intersection operations, and crash history. 

Roadway Characteristics & Study Intersections 
The proposed development is located on Lot C1; the majority of development traffic is expected 
to travel via Egan Drive. Figure 1 shows the study area and intersections of interest. Table 1 
shows the existing traffic control at each study intersection, while Table 2 provides the functional 
classification, posted speed limit, and cross section for the roadways in the study area. The 
Egan Drive / 10th Street, Egan Drive / Whittier Street, and Egan Drive / Main Street intersections 
are signalized with protected permitted left-turn phasing, along with pedestrian-only phases for 
the east and west legs. 

Table 1: Traffic Control at Study Intersections 

Intersection Traffic Control 

Egan Drive & W 10th Street Traffic Signal 

Egan Drive & Glacier Avenue None - Free Movement from Side Street onto Egan Drive 

Egan Drive & Whittier Street Traffic Signal 

Egan Drive & Willoughby Avenue None - Free Movement from Side Street onto Egan Drive 

Willoughby Avenue & Whittier Street Stop Controlled on Whittier Street and Warrior Street 

Egan Drive & Main Street Traffic Signal 

907-780-3533 ■ 9085 Glacier Highway ■ Juneau, Alaska 99801 ■ www.dowl.com 
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Table 2: Study Area Roadway Characteristics 

Roadway 
Functional 

Classification 
Posted 

Speed (mph) 
Number 
of Lanes 

Pedestrian 
Facilities 

Bike Facilities 

Egan Drive Principal Arterial 40 mph 4 Yes No 

W 10th Street Major Collector 20 mph 2 Yes Yes 

Whittier Street Major Collector None Posted 2 Partial1 No 

Willoughby Street Major Collector None Posted 2 Yes No 

Main Street Major Collector 20 mph 2 Yes No 

Glacier Avenue Minor Collector 20 mph 2 Yes No 

1Non-continuous sidewalks on the west side of Whittier Street 

Existing Traffic Volumes 
Existing traffic volumes were collected on Tuesday, March 21, 2023. Data was collected at the 

six existing study intersections using 16-hour turning movement counts (6:00 AM to 10:00 PM). 

In addition, a 24-hour CountCAM station on Egan Drive collected traffic speed data. The AM 

peak hour of traffic was identified as 7:30 ï 8:30 AM, while the PM peak hour was identified as 

4:00 ï 5:00 PM. 

A seasonal adjustment factor (SAF) of 1.12 was applied to the traffic count data to represent 

typical traffic conditions. The SAF was calculated using data from the nearby Alaska 

Department of Transportation & Public Facilities (DOT&PF) permanent count station located on 

Egan Drive, northwest of Glacier Highway Access Road.1 Figure 2 shows the seasonally 

adjusted existing AM and PM peak hour turning movement volumes at the study intersections. 

1 Data from https://alaskatrafficdata.drakewell.com 
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MEMORANDUM 

Mobility Standards 
Traffic operations were modeled in Synchro/SimTraffic version 11. Synchro reports are provided 
in the Appendix. This study uses the Highway Capacity Manual 6th edition (HCM)2 methodology 
to calculate intersection level of service (LOS). The Alaska Administrative Code (AAC)3 

establishes a minimum LOS for the developmentôs construction and design years. These code 
and policy documents state the following minimum acceptable LOS for the construction and 
design years: 

Å LOS C is acceptable if the existing conditions are LOS C or better 

Å LOS D is acceptable if the existing conditions are LOS D 

Å If the existing conditions are poorer than LOS D, a lower LOS is acceptable if the operation 
does not deteriorate more than ten percent (10%) in terms of delay time or any other 
appropriate measure of effectiveness compared with the background condition (i.e., without the 
development). 

Existing Intersection Traffic Operations 

Table 4 shows the existing delay and LOS at study intersections (reported using the 6th Edition 
HCM delay methodology). Overall intersection delay is reported at the signalized intersections, 
while delay is only reported for the critical movements (or highest delay approach) at stop-
controlled intersections. 

The only intersection operating at LOS C or worse is the Egan Drive / Whittier Street 
intersection which operates at LOS E with existing signal timing and turn movement 
configuration during the PM peak hour. 

Table 3: Existing Conditions Traffic Operations 

Intersection 

AM Peak Hour PM Peak Hour 

LOS Delay 
Critical 

Movement 
LOS Delay 

Critical 
Movement 

Egan Drive & W 10th Street C 25 ð B 17 ð 

Egan Drive & Glacier Avenue A/A 9 SBR A/B 12 SBR 

Egan Drive & Whittier Street A 7 ð E 56 — 

Egan Drive & Willoughby Avenue A/B 14 NBR A/A 0 EBL 

Willoughby Avenue & Whittier Street A/B 10 NBL A/B 12 NBL 

Egan Drive & Main Street A 5 ð A 6 ð 

2 HCM 6th Edition: Highway Capacity Manual, Transportation Research Board, 2016. 

3 Section 17 Alaska Administrative Code 10.070, https://www.akleg.gov/basis/aac.asp#17.10.070 

Page 5 of 40 

https://www.akleg.gov/basis/aac.asp#17.10.070


 

 

  

  

          
       

          
         

           
        

           
     

        

 

   

  
 

 
   

         

        

        

         

        

            

        

  
 

 
 

   

         

        

        

  
 

      

 
 

      

 

  

    

            
       

         
          

 

  

    

MEMORANDUM 

Crash History 

Tables 5 and 6 show crash history for the study intersections for the seven most recent years of 
available crash data (January 1, 2015, to December 31, 2021). The Egan Drive and Whittier 
Street intersection had six crashes occur over this period. Table 5 shows the crash rate at each 
study intersection, along with the statewide crash rate (based on intersection traffic control and 
number of approaches). The statewide averages are based on data from 2008 to 2012 and 
represent the most recent data available.4 All of the intersections have crash rates that are 
below the statewide average for intersection types. Table 6 shows the breakdown of crashes by 
crash type at the intersections. 

Table 4: Total Crashes and Crash Rate by Intersection (2015 – 2021) 

Intersection 

Crash Rate a Crash Severity 
Total 

Crashes Intersection 
Statewide 
Average 

Fatal Injury PDO 

Egan Drive & W 10th Street 0.63 1.57 0 7 21 28 

Egan Drive & Glacier Avenue 0.06 ð 0 1 1 2 

Egan Drive & Whittier Street 0.15 1.57 0 2 4 6 

Egan Drive & Willoughby Street 0 ð 0 0 0 0 

Willoughby Avenue & Whittier Street 0 0.52 0 0 0 0 
a Crash rate for intersections = Crashes per million entering vehicles (MEV). 

Table 5: Crash Type by Intersection (2015 – 2021) 

Intersection Angle 
Single 

Vehicle Run-
off 

Rear 
End 

Sideswipe Bicycle Motorcycle 

Egan Drive & W 10th Street 12 1 12 2 0 1 

Egan Drive & Glacier Avenue 0 0 1 0 1 0 

Egan Drive & Whittier Street 2 0 4 0 0 0 

Egan Drive & Willoughby 
Avenue 

0 0 0 0 0 0 

Willoughby Avenue & Whittier 
Street 

0 0 0 0 0 0 

FUTURE CONDITIONS 

2035 No-Build Traffic Operations 

Figure 3 shows the expected AM and PM peak hour turning movement counts in 2035, without 
the proposed Aakôw Landing development. Future traffic volumes were generated using an 
annual growth rate of 2.0% per year. This growth rate was assumed based on prior experience 
then concurred by DOT&PF staff.5 Table 7 shows the expected delay and LOS at study 

4 Alaska Highway Safety Improvement Program Handbook, Alaska DOT&PF, January 2017. 
5 Email from DOT&PF staff on March 28, 2023. 
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Trip Generation 

Trip generation rates for the proposed development are based on the data published in the 
Institute of Transportation Engineers (ITE) Trip Generation Manual (Trip Generation Manual), 
11th Edition 6 and data provided by Jensen Yorba Wall (Client) related to expected cruise ship 
behavior. 7 Table 8 shows the size and type of unit expected at the development by land use 
code and development phase.8 This information was used to calculate the expected number of 
vehicle trips during a typical weekday and the entering and exiting vehicle trips during the AM 
peak and PM peak hours as shown in Table 9. 

Table 7: Development Land Use Types and Units 

Development 
Phase Description ITE Code Quantity Units 

1 Cruise Ship - 1 Berth 

1 Shopping Plaza (40-150k) 821 32 KSF 

1 High-Turnover (Sit-Down Restaurant) 932 11 KSF 

2 Shopping Plaza (40-150k) 821 20 KSF 

3 Shopping Plaza (40-150k) 821 20 KSF 

Table 9: Development Vehicle Trips 

Development Daily AM Peak Hour PM Peak Hour 

Phase Description Qty. Rate Total Rate Enter Exit Total Rate Enter Exit Total 

1 Cruise Ship 1 - 188 - 45 45 90 - 45 45 90 

1 
Shopping Plaza 

(40-150k) 
32 94.49 3024 3.53 57 56 113 9.03 139 150 289 

1 
High-Turnover 

(Sit-Down 
Restaurant) 

11 107.2 1179 9.57 53 52 105 9.05 61 39 100 

2 
Shopping Plaza 

(40-150k) 
20 94.49 1890 3.53 36 35 71 9.03 87 94 181 

3 
Shopping Plaza 

(40-150k) 
20 94.49 1890 3.53 36 35 71 9.03 87 94 181 

Due to the high number of passengers associated with cruise ships in addition to the planned 
volume of scheduled vehicle trips, all development trips were converted to their person trip 
equivalent before conducting an internal trip capture analysis using the ITE Trip Generation 
Handbook. 9 For land uses similar to the development site the Trip Generation Handbook 
provides vehicle occupancy rates ranging from 1.13 to 1.69. Given the multiple land uses 
associated with the development site and cruise ship passengersô dependency on ride-share 
options to leave the site a conservative vehicle occupancy rate of 1.2 was used to estimate the 

6 ITE Trip Generation Manual, 11th Edition, Institute of Transportation Engineers, September 2021. 
7 Due to a lack of data related to recreational port land use in the ITE Trip Generation Manual data provided by the 

Client was used. Email from Jensen Yorba Wall, April 25, 2023. 
8 Estimated from concept drawing provided by Jensen Yorba Wall, Concept Drawings Email January 6,2023 
9 ITE Trip Generation Handbook, 3rd Edition, Institute of Transportation Engineers, September 2017. 
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number of people per vehicle trip. With guidance from the National Cooperative Highway 
Research Program (NCHRP) Report 68410 and Client provided data11 for known development 
trips being added to the system (e.g., busses for tours) the total number of person trips, internal 
person trips, and external person trips were estimated. Table 9 shows the total person trips less 
the number of internal trips and walking trips associated with cruise ship passengers resulting in 
the total external trips generated by the development. 

Table 8: Peak Hour Development Trips 

Vehicle Trip Inventory 

AM Peak Hour PM Peak Hour 

Enter Exit Total Enter Exit Total 

All Person Trips – All Phases 413 408 821 846 851 1,697 

Less Internal Trip Capture -50 -50 -100 -202 -202 -404 

Person Trips Subtotal - All 
Phases 

363 358 721 644 649 1,293 

Less Cruise Ship Passengers -189 -180 -369 -284 -350 -634 

Off-Site Person Trips (W/O 
Cruise Ship Passengers) 

174 178 352 360 299 659 

Off-Site Vehicle Trips (W/O 
Cruise Ship) 

145 149 294 300 250 550 

Off-Site Cruise Ship Trips 45 45 90 45 45 90 

Total External Vehicle Trips 190 194 384 345 295 640 

The development is expected to add 384 AM peak hour and 640 PM peak hour trips to the 
transportation network. 

Trip Distribution 

Trip distribution involves estimating where traffic is coming from and going to when accessing 

the development. The trip distribution was established based on PM peak hour volumes on 

Egan Drive and adjusted based on Client provided data and concurrence with DOT&PF staff. 12 

Development traffic was distributed using the following assumptions for trip origins and 

destinations: 

 60% to/from Egan Drive from the West 

 30% to/from Egan Drive from the East 

 10% to/from Egan Drive from the North 

Figure 4 shows the expected development-related traffic expected at study intersections during 

the AM and PM peak hours. 

10 NCHRP Report 684: Enhancing Internal Trip Capture Estimation for Mixed-Use Developments, Transportation 
Research Board, 2011. 

11 Email from Jensen Yorba Wall, April 25, 2023. A follow up call with Jensen Yorba Wall confirmed 15% of daily 
person trips occur in the AM and PM peak hours. 

12 Email from DOT&PF staff on May 5, 2023. 
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Figure 4: Added Development Traffic Volumes 
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Figure 5: Future 2035 Build Volumes 
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A a k ’w  L a n d i n g  O ve r h e a d  Vi e w  
Huna Totem Corporation 

Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 





A a k ’w  L a n d i n g  Vi e w  f r o m  S o u t hwe s t  
Huna Totem Corporation Pedestrain Skybridge to right 

Service Gangway below to left 
Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 





A a k ’w  L a n d i n g  U p p e r  P l a z a  f r o m  S o u t h  
Huna Totem Corporation Welcome Center to right 

Phase 2 Retail to left 
Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 



A a k ’w  L a n d i n g  U p p e r  P l a z a  f r o m  S o u t h e a s t  
Huna Totem Corporation Welcome Center to left 

Phase 2 Retail ahead 
Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 Future Phase Development beyond 











A a k ’w  L a n d i n g  To u r  A r r i v a l  /  D e p a r t u r e  A r e a  
Huna Totem Corporation 

Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 



 A a k ’w  L a n d i n g  Lowe r  Pa r k 
Huna Totem Corporation 

Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 





 A a k ’w  L a n d i n g  U p p e r  P l a z a  f r o m We s t  
Huna Totem Corporation Phase 2 Retail / Dining to left 

Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 



 A a k ’w  L a n d i n g  U p p e r  P l a z a  f r o m We s t  
Huna Totem Corporation Phase 2 Retail / Dining to left 

Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 







 A a k ’w  L a n d i n g  Co r n e r  o f  E g a n  a n d  W h i t t i e r  
Huna Totem Corporation Future Phase Development Option - Cultural / Museum 

Jensen Yorba Wall, Inc.  Conditional Use Concept  January 6, 2023 
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Pedestrian Traffic 

 The above vehicle totals accommodate 2,700 people per day. The remaining passengers, along with 
significant number (50%) of those that do a coach or bus tour will also walk off the site. 

 3,000 pedestrians walk off and back to the site each day. 
 Staggered throughout the day, so an average of 600 pedestrians trips to or from the site per hour. 
 70% of the pedestrians walk right down Egan or the Seawalk towards downtown, 20% walk straight 

down Whittier to the State Museum, and 10% walk left along Egan towards Whale Park. 

SITE USE 
The site will primarily be used by cruise ship passengers when ships are docked, not by locals visiting the 
site in personal vehicles.  The Welcome Center will be entirely used by cruise ship passengers with no 
private vehicles except those used by staff. Other shops and restaurants will be a mixτ50% locals and 50% 
cruise ship passengers. 

 10,000 sf Welcome Center 

 11,000 sf Restaurants and Coffee Shops 

 22,000 sf Retail 

 20,000 sf future Retail 

 20,000 sf Museum / Cultural Center space 

Jensen Yorba Wall Architecture Interior Design Construction Management 

page 2 of 2 
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Intersection 

Int Delay, s/veh 1.3 

Movement EBL EBT WBT WBR SBL SBR 

Lane Configurations 

Traffic Vol, veh/h 109 329 676 34 0 35 

Future Vol, veh/h 109 329 676 34 0 35 

Conflicting Peds, #/hr 0 0 0 0 0 0 

Sign Control Free Free Free Free Stop Stop 

RT Channelized - None - None - Stop 

Storage Length 200 - - - - 0 

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 78 78 78 78 92 92 

Heavy Vehicles, % 4 2 15 33 2 2 

Mvmt Flow 140 422 867 44 0 38 

Major/Minor Major1 Major2 Minor2 

Conflicting Flow All 911 0 - 0 - 456

 Stage 1 - - - - - -

Stage 2 - - - - - -

Critical Hdwy 4.18 - - - - 6.94 

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy 2.24 - - - - 3.32 

Pot Cap-1 Maneuver 731 - - - 0 551

 Stage 1 - - - - 0 -

Stage 2 - - - - 0 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 731 - - - - 551 

Mov Cap-2 Maneuver - - - - - -

Stage 1 - - - - - -

Stage 2 - - - - - -

Approach EB WB SB 

HCM Control Delay, s 2.8 0 12 

HCM LOS B 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 

Capacity (veh/h) 731 - - - 551 

HCM Lane V/C Ratio 0.191 - - - 0.069 

HCM Control Delay (s) 11.1 - - - 12 

HCM Lane LOS B - - - B 

HCM 95th %tile Q(veh) 0.7 - - - 0.2 

2023 PM Peak (Base Conditions) 4:00 pm 04/06/2023 Baseline Synchro 11 Report 
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HCM Analysis – No-Build 
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HCM 6th Signalized Intersection Summary 
1: Egan Drive & Main Street 05/12/2023 

Movement EBL EBT WBT WBR SBL SBR 
Lane Configurations 
Traffic Volume (veh/h) 
Future Volume (veh/h) 409 364 149 10 20 214 

409 364 149 10 20 214 

Initial Q (Qb), veh 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No 
Adj Sat Flow, veh/h/ln 1900 1841 1707 1618 1900 1900 
Adj Flow Rate, veh/h 499 444 182 12 24 0 
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 
Percent Heavy Veh, % 0 4 13 19 0 0 
Cap, veh/h 913 1258 490 32 54 
Arrive On Green 0.24 0.68 0.31 0.31 0.03 0.00 
Sat Flow, veh/h 1810 1841 1584 104 1810 1610 
Grp Volume(v), veh/h 499 444 0 194 24 0 
Grp Sat Flow(s),veh/h/ln 1810 1841 0 1688 1810 1610 
Q Serve(g_s), s 5.6 3.3 0.0 2.9 0.4 0.0 
Cycle Q Clear(g_c), s 5.6 3.3 0.0 2.9 0.4 0.0 
Prop In Lane 1.00 0.06 1.00 1.00 
Lane Grp Cap(c), veh/h 913 1258 0 522 54 
V/C Ratio(X) 0.55 0.35 0.00 0.37 0.44 
Avail Cap(c_a), veh/h 1071 1445 0 1830 1003 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 
Uniform Delay (d), s/veh 4.9 2.1 0.0 8.8 15.5 0.0 
Incr Delay (d2), s/veh 0.2 0.1 0.0 0.2 2.1 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.7 0.2 0.0 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 5.1 2.2 0.0 8.9 17.6 0.0 
LnGrp LOS A A A A B 
Approach Vol, veh/h 943 194 24 
Approach Delay, s/veh 3.7 8.9 17.6 
Approach LOS A A B 

Timer - Assigned Phs 1 2 4 6 
Phs Duration (G+Y+Rc), s 12.2 14.8 5.5 27.0 
Change Period (Y+Rc), s 4.5 * 4.8 4.5 * 4.8 
Max Green Setting (Gmax), s 10.5 * 35 18.0 * 26 
Max Q Clear Time (g_c+I1), s 7.6 4.9 2.4 5.3 
Green Ext Time (p_c), s 0.1 0.1 0.0 0.2 

Intersection Summary 
HCM 6th Ctrl Delay 4.9 
HCM 6th LOS A 

Notes 
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier. 
Unsignalized Delay for [SBR] is excluded from calculations of the approach delay and intersection delay. 
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HCM 6th Signalized Intersection Summary 
6: Egan Drive & 10th Street 05/12/2023 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 420 120 394 33 70 100 74 278 15 100 931 205 
Future Volume (veh/h) 420 120 394 33 70 100 74 278 15 100 931 205 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1900 1900 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 294 359 0 36 92 132 80 302 16 109 1012 0 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.76 0.76 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 0 0 2 2 2 2 2 2 
Cap, veh/h 428 786 191 456 677 194 866 46 414 955 
Arrive On Green 0.42 0.42 0.00 0.42 0.42 0.42 0.05 0.25 0.25 0.06 0.27 0.00 
Sat Flow, veh/h 1157 1870 1585 291 1086 1610 1781 3433 181 1781 3554 1585 
Grp Volume(v), veh/h 294 359 0 128 0 132 80 156 162 109 1012 0 
Grp Sat Flow(s),veh/h/ln 1157 1870 1585 1378 0 1610 1781 1777 1838 1781 1777 1585 
Q Serve(g_s), s 16.5 9.2 0.0 0.4 0.0 3.5 2.2 4.8 4.9 3.0 18.0 0.0 
Cycle Q Clear(g_c), s 26.1 9.2 0.0 9.6 0.0 3.5 2.2 4.8 4.9 3.0 18.0 0.0 
Prop In Lane 1.00 1.00 0.28 1.00 1.00 0.10 1.00 1.00 
Lane Grp Cap(c), veh/h 428 786 648 0 677 194 448 464 414 955 
V/C Ratio(X) 0.69 0.46 0.20 0.00 0.20 0.41 0.35 0.35 0.26 1.06 
Avail Cap(c_a), veh/h 434 796 648 0 677 690 780 807 535 955 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 
Uniform Delay (d), s/veh 23.5 13.9 0.0 12.2 0.0 12.3 18.8 20.5 20.5 16.8 24.5 0.0 
Incr Delay (d2), s/veh 3.6 0.2 0.0 0.1 0.0 0.1 0.5 0.2 0.2 0.1 46.3 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 4.7 3.6 0.0 1.1 0.0 1.2 0.8 1.8 1.9 1.1 12.8 0.0 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 27.1 14.1 0.0 12.3 0.0 12.3 19.3 20.7 20.7 17.0 70.8 0.0 
LnGrp LOS C B B A B B C C B F 
Approach Vol, veh/h 653 260 398 1121 
Approach Delay, s/veh 20.0 12.3 20.4 65.5 
Approach LOS B B C E 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s 9.4 22.9 34.6 8.3 24.0 34.6 
Change Period (Y+Rc), s 5.1 * 6 6.5 5.1 6.0 * 6.5 
Max Green Setting (Gmax), s 8.9 * 29 28.5 21.9 18.0 * 22 
Max Q Clear Time (g_c+I1), s 5.0 6.9 28.1 4.2 20.0 11.6 
Green Ext Time (p_c), s 0.0 1.3 0.1 0.0 0.0 0.2 

Intersection Summary 
HCM 6th Ctrl Delay 40.2 
HCM 6th LOS D 

Notes 
User approved pedestrian interval to be less than phase max green. 
User approved volume balancing among the lanes for turning movement. 
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier. 
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HCM 6th TWSC 
2: Egan Drive & Willoughby Avenue 05/12/2023 

Intersection 
Int Delay, s/veh 0.1 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Vol, veh/h 15 608 0 0 774 85 0 0 0 0 0 185 
Future Vol, veh/h 15 608 0 0 774 85 0 0 0 0 0 185 
Conflicting Peds, #/hr 10 0 19 19 0 10 0 0 3 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Free Free Free 
RT Channelized - - None - - None - - None - - Free 
Storage Length 0 - - - - - - - - - - 0 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 80 80 80 80 80 92 80 80 92 92 92 
Heavy Vehicles, % 0 0 10 0 19 0 2 12 0 2 2 2 
Mvmt Flow 19 760 0 0 968 106 0 0 0 0 0 201 

Major/Minor Major1 Major2 Minor1 
Conflicting Flow All 1084 0 0 779 0 0 1838 1901 782

 Stage 1 - - - - - - 817 817 -
 Stage 2 - - - - - - 1021 1084 -

Critical Hdwy 4.1 - - 4.1 - - 6.42 6.62 6.2 
Critical Hdwy Stg 1 - - - - - - 5.42 5.62 -
Critical Hdwy Stg 2 - - - - - - 5.42 5.62 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.518 4.108 3.3 
Pot Cap-1 Maneuver 651 - - 847 - - 83 65 397

 Stage 1 - - - - - - 434 376 -
 Stage 2 - - - - - - 348 281 -

Platoon blocked, % - - - -
Mov Cap-1 Maneuver 651 - - 832 - - 79 0 389 
Mov Cap-2 Maneuver - - - - - - 79 0 -

 Stage 1 - - - - - - 414 0 -
 Stage 2 - - - - - - 348 0 -

Approach EB WB NB 
HCM Control Delay, s 0.3 0 0 
HCM LOS A 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR 
Capacity (veh/h) - 651 - - 832 - -
HCM Lane V/C Ratio - 0.029 - - - - -
HCM Control Delay (s) 0 10.7 - - 0 - -
HCM Lane LOS A B - - A - -
HCM 95th %tile Q(veh) - 0.1 - - 0 - -
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HCM 6th TWSC 
3: Whittier Street & Willoughby Avenue 05/12/2023 

Intersection 
Int Delay, s/veh 3.8 

Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations 
Traffic Vol, veh/h 25 143 47 220 90 25 
Future Vol, veh/h 25 143 47 220 90 25 
Conflicting Peds, #/hr 0 2 2 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 73 73 73 73 73 73 
Heavy Vehicles, % 2 0 0 11 0 0 
Mvmt Flow 34 196 64 301 123 34 

Major/Minor Major1 Major2 Minor1 
Conflicting Flow All 0 0 232 0 563 134

 Stage 1 - - - - 134 -
 Stage 2 - - - - 429 -

Critical Hdwy - - 4.1 - 6.4 6.2 
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3 
Pot Cap-1 Maneuver - - 1348 - 491 920

 Stage 1 - - - - 897 -
 Stage 2 - - - - 661 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1345 - 462 918 
Mov Cap-2 Maneuver - - - - 462 -

 Stage 1 - - - - 895 -
 Stage 2 - - - - 623 -

HCM LOS C 

Approach EB WB NB 
HCM Control Delay, s 0 1.4 15 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT 
Capacity (veh/h) 518 - - 1345 -
HCM Lane V/C Ratio 0.304 - - 0.048 -
HCM Control Delay (s) 15 - - 7.8 0 
HCM Lane LOS C - - A A 
HCM 95th %tile Q(veh) 1.3 - - 0.2 -
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HCM 6th Signalized Intersection Summary 
4: Egan Drive & Whittier Street 05/12/2023 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 125 827 130 58 250 30 122 24 58 75 29 20 
Future Volume (veh/h) 125 827 130 58 250 30 122 24 58 75 29 20 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1900 1870 1900 1900 1707 1900 1900 1900 1900 1900 1900 1796 
Adj Flow Rate, veh/h 156 1034 162 72 312 38 152 30 72 94 36 25 
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 
Percent Heavy Veh, % 0 2 0 0 13 0 0 0 0 0 0 7 
Cap, veh/h 711 1757 275 329 1630 197 294 93 223 256 196 136 
Arrive On Green 0.06 0.57 0.57 0.05 0.56 0.56 0.19 0.19 0.19 0.19 0.19 0.19 
Sat Flow, veh/h 1810 3078 481 1810 2913 352 1350 492 1180 1302 1039 722 
Grp Volume(v), veh/h 156 596 600 72 173 177 152 0 102 94 0 61 
Grp Sat Flow(s),veh/h/ln 1810 1777 1782 1810 1622 1643 1350 0 1672 1302 0 1761 
Q Serve(g_s), s 3.3 19.9 20.0 1.5 4.8 4.9 9.8 0.0 4.8 6.2 0.0 2.7 
Cycle Q Clear(g_c), s 3.3 19.9 20.0 1.5 4.8 4.9 12.5 0.0 4.8 11.0 0.0 2.7 
Prop In Lane 1.00 0.27 1.00 0.21 1.00 0.71 1.00 0.41 
Lane Grp Cap(c), veh/h 711 1014 1017 329 907 919 294 0 316 256 0 333 
V/C Ratio(X) 0.22 0.59 0.59 0.22 0.19 0.19 0.52 0.00 0.32 0.37 0.00 0.18 
Avail Cap(c_a), veh/h 791 1014 1017 429 907 919 479 0 545 434 0 574 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 7.6 12.8 12.8 9.6 10.0 10.0 36.6 0.0 32.2 37.0 0.0 31.3 
Incr Delay (d2), s/veh 0.1 0.8 0.8 0.1 0.5 0.5 0.5 0.0 0.2 0.3 0.0 0.1 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 1.1 7.0 7.1 0.5 1.6 1.7 3.3 0.0 2.0 2.0 0.0 1.2 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 7.6 13.5 13.6 9.7 10.5 10.5 37.1 0.0 32.4 37.3 0.0 31.4 
LnGrp LOS A B B A B B D A C D A C 
Approach Vol, veh/h 1352 422 254 155 
Approach Delay, s/veh 12.9 10.3 35.2 35.0 
Approach LOS B B D D 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s 10.9 57.2 23.9 9.9 58.2 23.9 
Change Period (Y+Rc), s * 5.7 * 5.7 6.5 * 5.7 * 5.7 6.5 
Max Green Setting (Gmax), s * 9.3 * 34 30.0 * 9.3 * 34 30.0 
Max Q Clear Time (g_c+I1), s 5.3 6.9 13.0 3.5 22.0 14.5 
Green Ext Time (p_c), s 0.0 0.8 0.2 0.0 2.8 0.4 

Intersection Summary 
HCM 6th Ctrl Delay 16.6 
HCM 6th LOS B 

Notes 
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier. 
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HCM 6th Signalized Intersection Summary 
6: Egan Drive & 10th Street 05/12/2023 

Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection delay. 
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HCM 6th TWSC 
3: Whittier Street & Willoughby Avenue 05/12/2023 

Intersection 
Int Delay, s/veh 3.8 

Movement EBT EBR WBL WBT NBL NBR 
Lane Configurations 
Traffic Vol, veh/h 25 143 47 220 90 25 
Future Vol, veh/h 25 143 47 220 90 25 
Conflicting Peds, #/hr 0 2 2 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 73 73 73 73 73 73 
Heavy Vehicles, % 2 0 0 11 0 0 
Mvmt Flow 34 196 64 301 123 34 

Major/Minor Major1 Major2 Minor1 
Conflicting Flow All 0 0 232 0 563 134

 Stage 1 - - - - 134 -
 Stage 2 - - - - 429 -

Critical Hdwy - - 4.1 - 6.4 6.2 
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3 
Pot Cap-1 Maneuver - - 1348 - 491 920

 Stage 1 - - - - 897 -
 Stage 2 - - - - 661 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1345 - 462 918 
Mov Cap-2 Maneuver - - - - 462 -

 Stage 1 - - - - 895 -
 Stage 2 - - - - 623 -

HCM LOS C 

Approach EB WB NB 
HCM Control Delay, s 0 1.4 15 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT 
Capacity (veh/h) 518 - - 1345 -
HCM Lane V/C Ratio 0.304 - - 0.048 -
HCM Control Delay (s) 15 - - 7.8 0 
HCM Lane LOS C - - A A 
HCM 95th %tile Q(veh) 1.3 - - 0.2 -
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HCM 6th Signalized Intersection Summary 
4: Egan Drive & Whittier Street 05/12/2023 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 29 390 211 109 794 56 187 35 93 140 40 100 
Future Volume (veh/h) 29 390 211 109 794 56 187 35 93 140 40 100 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 0.91 0.99 0.92 0.96 0.94 0.96 0.92 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1900 1870 1900 1900 1707 1900 1900 1900 1900 1900 1900 1796 
Adj Flow Rate, veh/h 36 488 264 136 992 70 234 44 116 175 50 125 
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 
Percent Heavy Veh, % 0 2 0 0 13 0 0 0 0 0 0 7 
Cap, veh/h 167 696 374 293 1100 78 469 124 328 420 107 268 
Arrive On Green 0.03 0.32 0.32 0.07 0.36 0.36 0.12 0.28 0.28 0.05 0.24 0.24 
Sat Flow, veh/h 1810 2148 1153 1810 3052 215 1810 440 1159 1810 453 1133 
Grp Volume(v), veh/h 36 403 349 136 527 535 234 0 160 175 0 175 
Grp Sat Flow(s),veh/h/ln 1810 1777 1524 1810 1622 1646 1810 0 1598 1810 0 1586 
Q Serve(g_s), s 1.1 18.0 18.2 4.5 27.9 27.9 8.6 0.0 7.2 0.0 0.0 8.6 
Cycle Q Clear(g_c), s 1.1 18.0 18.2 4.5 27.9 27.9 8.6 0.0 7.2 0.0 0.0 8.6 
Prop In Lane 1.00 0.76 1.00 0.13 1.00 0.73 1.00 0.71 
Lane Grp Cap(c), veh/h 167 576 494 293 585 593 469 0 452 420 0 375 
V/C Ratio(X) 0.22 0.70 0.71 0.46 0.90 0.90 0.50 0.00 0.35 0.42 0.00 0.47 
Avail Cap(c_a), veh/h 214 791 678 474 901 914 736 0 598 483 0 375 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 21.6 26.8 26.8 20.3 27.4 27.4 21.9 0.0 25.9 29.3 0.0 29.7 
Incr Delay (d2), s/veh 0.2 1.3 1.6 0.4 7.3 7.3 0.8 0.0 0.2 0.7 0.0 0.3 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 0.4 7.3 6.4 1.8 11.2 11.3 3.7 0.0 2.8 3.4 0.0 3.3 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 21.8 28.0 28.4 20.7 34.8 34.7 22.7 0.0 26.1 29.9 0.0 30.0 
LnGrp LOS C C C C C C C A C C A C 
Approach Vol, veh/h 788 1198 394 350 
Approach Delay, s/veh 27.9 33.2 24.1 30.0 
Approach LOS C C C C 

Timer - Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s 8.7 38.3 15.7 27.9 12.0 35.1 11.4 32.1 
Change Period (Y+Rc), s * 5.7 * 5.7 4.5 6.5 * 5.7 * 5.7 6.5 * 6.5 
Max Green Setting (Gmax), s * 5.3 * 50 24.5 17.5 * 15 * 40 8.1 * 34 
Max Q Clear Time (g_c+I1), s 3.1 29.9 10.6 10.6 6.5 20.2 2.0 9.2 
Green Ext Time (p_c), s 0.0 2.7 0.6 0.2 0.0 1.9 0.2 0.3 

Intersection Summary 
HCM 6th Ctrl Delay 29.9 
HCM 6th LOS C 

Notes 
User approved pedestrian interval to be less than phase max green. 
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier. 
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HCM 6th Signalized Intersection Summary 
6: Egan Drive & 10th Street 05/12/2023 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations 
Traffic Volume (veh/h) 345 70 222 42 275 300 269 818 30 55 507 390 
Future Volume (veh/h) 345 70 222 42 275 300 269 818 30 55 507 390 
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Work Zone On Approach No No No No 
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1900 1900 1870 1870 1870 1870 1870 1870 
Adj Flow Rate, veh/h 429 0 0 46 362 395 292 889 33 60 551 0 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.76 0.76 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 0 0 2 2 2 2 2 2 
Cap, veh/h 615 0 109 811 762 382 1080 40 181 689 
Arrive On Green 0.47 0.00 0.00 0.47 0.47 0.47 0.15 0.31 0.31 0.03 0.19 0.00 
Sat Flow, veh/h 1415 0 1585 142 1713 1610 1781 3494 130 1781 3554 1585 
Grp Volume(v), veh/h 429 0 0 408 0 395 292 452 470 60 551 0 
Grp Sat Flow(s),veh/h/ln 708 0 1585 1855 0 1610 1781 1777 1847 1781 1777 1585 
Q Serve(g_s), s 28.1 0.0 0.0 0.0 0.0 16.5 12.4 22.7 22.7 2.2 14.2 0.0 
Cycle Q Clear(g_c), s 42.0 0.0 0.0 13.9 0.0 16.5 12.4 22.7 22.7 2.2 14.2 0.0 
Prop In Lane 1.00 1.00 0.11 1.00 1.00 0.07 1.00 1.00 
Lane Grp Cap(c), veh/h 615 0 919 0 762 382 549 571 181 689 
V/C Ratio(X) 0.70 0.00 0.44 0.00 0.52 0.77 0.82 0.82 0.33 0.80 
Avail Cap(c_a), veh/h 732 0 1080 0 903 445 819 852 210 1144 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 
Uniform Delay (d), s/veh 31.1 0.0 0.0 17.0 0.0 17.7 26.3 30.8 30.8 24.4 37.0 0.0 
Incr Delay (d2), s/veh 1.6 0.0 0.0 0.1 0.0 0.2 5.4 2.6 2.5 0.4 0.8 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),veh/ln 4.8 0.0 0.0 6.0 0.0 6.0 5.5 9.6 9.9 0.9 6.0 0.0 
Unsig. Movement Delay, s/veh 
LnGrp Delay(d),s/veh 32.7 0.0 0.0 17.1 0.0 17.9 31.6 33.4 33.3 24.8 37.8 0.0 
LnGrp LOS C A B A B C C C C D 
Approach Vol, veh/h 429 803 1214 611 
Approach Delay, s/veh 32.7 17.5 32.9 36.6 
Approach LOS C B C D 

Timer - Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s 8.5 35.8 52.1 19.5 24.7 52.1 
Change Period (Y+Rc), s 5.1 * 6 6.5 5.1 6.0 * 6.5 
Max Green Setting (Gmax), s 4.9 * 44 53.5 17.9 31.0 * 54 
Max Q Clear Time (g_c+I1), s 4.2 24.7 44.0 14.4 16.2 18.5 
Green Ext Time (p_c), s 0.0 4.3 1.6 0.1 2.4 0.8 

Intersection Summary 
HCM 6th Ctrl Delay 29.6 
HCM 6th LOS C 

Notes 
User approved pedestrian interval to be less than phase max green. 
User approved volume balancing among the lanes for turning movement. 
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier. 
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HCM 6th Signalized Intersection Summary 
6: Egan Drive & 10th Street 05/12/2023 

Unsignalized Delay for [EBR, SBR] is excluded from calculations of the approach delay and intersection delay. 
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