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4.4 Future Year 2030 Trip Generation 
The trip generation for the Future year 2030 scenario was based on the full build-out of the 
Project. The Technical Memorandum provided by AECOM, dated September 18, 2014, shown 
in Appendix E, was used to estimate the number of vehicular trips generated by the build-out of 
the Project for the Future Year 2030 scenario. The memorandum evaluated the current and 
future projected staffing level based on full-time equivalent (FTE) positions, which is a 
calculated unit of measurement that gauges the number of full-time and part-time employees at 
the Honouliuli WWTP based on collective work hours. It was estimated that the current staffing 
level at the Honouliuli WWTP is at 39 FTE positions, while the build-out of the Project will 
increase the staffing to an estimated 320 FTE positions. This results in an eight-fold increase to 
the number of employees at the Honouliuli WWTP. In order to determine the growth in traffic 
generated by this increase to 320 FTE, all existing traffic turning movements were increased 
linearly by a factor of 8. The Future Year 2030 Project Generated Traffic is shown below in 
Table 6. 

Table 6: Future Year 2030 Project Generated Traffic 

Future Year 
320 FTE 164 230 394 271 353 624

2030 Traffic 

Existing 2014 (20) (28) (48) (33) (43) (76)
Traffic 

FTE AM Peak Hour PM Peak Hour 
Positions Enter Exit Total Enter Exit Total 

Estimate Trips Accessing the WWTP in 2014 

Existing 2014 
39 FTE 20 28 48 33 43 76

Traffic1 

New Proposed Trips Accessing the WWTP in 2030 
Multiplier: 820 percent 

Notes: 

1. Existing 2014 Traffic shows all entering/exiting traffic accessing the existing Honouliuli driveways determined 
by the traffic counts conducted for this TIAR. 

2. Since the eight-fold multiplier includes existing 2014 traffic, the existing traffic was removed to determine the 
Total New Trips for Future Year 2030 scenario. 

4.5 Trip Distribution/Assignment 
Trip distribution is based on existing traffic flow patterns throughout the study area. Future Year 
2030 Project trips were assigned to all existing driveways in addition to three (3) new accesses 
described in Section 4.3. 
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4.6 Future Year 2030 Analysis 
Based on a LOS comparison between Future Year 2030 and Base Year 2030/Future Year 
2021, the majority of individual movements projected to operate at LOS E/F for Base Year 
2030/Future Year 2021 conditions will continue operating at similar levels of service for Future 
Year 2030 conditions during the AM and PM peak hours of traffic except for the following: 

Geiger Road/Honouliuli Driveway 1 
This intersection is forecast to operate similar to Base Year 2030 conditions with the exception 
of the southbound shared left/through/right movement which is projected to operate at LOS E 
during the PM peak hours of traffic. The southbound left-turn movement currently operates with 
only 10 vehicles and queues were not observed to extend beyond one vehicle long. An 
additional 35 left-turn vehicles generated by the Project should have minimal impacts to the 
queues along the southbound approach. 

Geiger Road/Honouliuli Driveway 2 
The southbound shared left/through/right movement is projected to operate at LOS E(F) during 
the AM(PM) peak hours of traffic, respectively. The southbound approach will continue to 
operate at a low 20 vehicle right-turn movement and 70 vehicle left-turn movement during the 
more critical PM peak hour. With an average of only 1 southbound left-turn vehicle arriving 
every minute, the increase in southbound traffic should have minimal impacts on southbound 
queues. 

Geiger Road/Honouliuli Driveway 3 
This new proposed access is forecast to operate at LOS Dor better during the AM and PM peak 
hours of traffic with the exception of the southbound shared left/right-turn movement which is 
projected to operate at LOS F during the PM peak hour of traffic. The southbound left-turn 
movement will operate at a low 50 vehicles during the PM peak hour. With an average of less 
than 1 southbound left-turn vehicle arriving every minute, the movement should not experience 
heavy southbound queues. 

Fort Weaver Road/Geiger Road/Iroquois Road & Fort Weaver Road/Renton Road 
As discussed in Section 4.3, intersections along Fort Weaver Road through the Ewa region will 
continue to experience LOS F and over-capacity conditions at some movements. However, this 
is generally ascribed to requisite long traffic signal cycle lengths, split phase operation and 
generally long crosswalk lengths across Fort Weaver Road. Further widening of Fort Weaver 
Road is not prescribed by the ORTP 2035, and is generally considered infeasible due to 
insufficient ROW. 

Figure 8 illustrates the Project Generated Traffic volumes for Year 2030. Figure 9 illustrates the 
forecast traffic volumes, lane configuration, and LOS for Future Year 2030 conditions. Table 7 
summarizes the delay, v/c, and LOS at the study intersections for Base Year 2030 and Future 
Year 2030 conditions. The full LOS summary table is provided in Appendix C. 

29 



-0~ ~ ~"f- ,a__. ,·, Q\.O)
NOT TO SCALE j,11~-~Yf:1,T ~ 

'il-01>-Q\~~ ~l'V!:
~<i,.~"\O~ ~:t.-v 

Q\.0)---,,.~ 1\..2.J(~J 

~~:#',,~~.~~J
-:,, 

~ 
"'-Gt %V-O(o) "' ~ i~ 

.,/ ~- i 
~ ';D 

-f-. 

"¾ f, 
- 'il-o"'Q ~t 

'il,.<i..¥-"\0¥- -0 

~ 
~ 

-y..L. 

1 

~ CJ 

CJ ;; ~ '-25(2~) ~-5¾~~ - 4c-3',{:l3) '- 2~) 
~ 

O(O)_fi © _ 'J!;J\L-"" ~ stl~l=:: e:e:e: ~ ~~l?c 2\Q~,,i#~ -.......,_""'\ '-.o(O) 2(5)'71 :,~ {' 0(1)::fi @
) ½._ t\ 4-27(27) 2~64)-'P" \\\ %%~ ~2(110)--'» 

0(0)~ @""'""' ~ J.EGEt:lll 
,ac!~l::::_ ® ~- SIGNAIJZED IMTElSECTION Y 

@ - UNS!GtWJZED INTERSECTION X 

f#(ff)- AM(PM) PrAK HOUR OF TIWFIC VOLUMES 

FIGURE!T! AUSTIN, TSUTSUMI & ASSOCIATES, INC. 
" J " ENGINEERS.SURVEYORS. • HONOLULU.HAWAIIHONOULIULI WASTEWATER 

TREATMENT PLAN TIAR 
YEAR 2030 PROJECT ONLY VOLUMES 8 



@ ~12. 
~~ NOT TO SCALE 

\'\l 
%~ 

"\' ~ t. \..~5Bs)-c(cJ>.~' --·-,~ 
~80(~)--D(OJ 

, {'J.~il-
D(E)--680(870) _ft 
B(C)-700{B05)-»• ~~tr 

B(C)-5(10):,i. 

I~i 
~~k30 

0 

...~ A(%25~:i:::.,. ~ -.'.;\•.s.s.s z 
L,-J C .... , 1U 

):. iTI 
.2:a 

Xa),{ill<~-~ o '9" 
w~ ll 

-

t~la f'\ .-,f,ol~)~~~111~\~\;~~
'i~ 11 

." '''""' ,•\, D,,,.-·· _,· "'J ' 
~01>-'i:> 

. ; \\\~~~-t..o't\ ~ \~ 
~•f}'~~ f il~_,-&,.,?J,--,,,_ ~ s 

~k~v 

// ~" = ! 
~~ ""' ~~ %>.i!I~ ,<_ 

''.Js/ ~ 
i~ "3 

.ft-<<:.
.ft-<:' 1io ~ 

~01--'i:> 't ~ 
~ 
~ 

~ 
~ 
~ 

c-uo\S 
11'~%1--'i) 

ci=r< !>,..cl..c) ""\~~
\t~3 '9-\i!~· ~"'--~6! ti\" !'l " ,', ~ '' •• --

il~-?JtK) 5~~ o ,..,..., ~ •w t 
Po CC ~ ~ol;I ~(~)l_ ~~'g= "" -~· '-..-"'i"' - ....... 

,2 µ '-""' \..__ J'i,~C..\t~o(o) J ~ 4---9\5(505) 

_,..,,.., l:':"""'"' 0 ~ -----t§§~~!.1-------'~ ~ \~;. 
..,., .,,.ft@ ~i:....,.'.ft \I~ ~~@ .:;.~-::.'' j~-- .. -- \@e,B,-3' 5o.__.'l.,!>l!> '\\I 7'-=;-h 

LEGEtID""" • ~ •" ll""~ IF,\! f!F ~ - SIGNALIZED INTERSECTION Y 

l'lcm'I 
@ - UNSIGNAIJZED INTERSECTlON X 

lf(lf)- AM(PM) PEAK HOUR OF TRAFFIC 'IOUJMES 

X(X) - AM(PM) LrVEL OF SER'IICE 
• - MCIIEMENT OPERATING CMRCN'ACITY 

HONOULIULI WASTEWATER 
TREATMENT PLAN TIAR 

!Tl AUSTIN, TSUTSUMI & ASSOCIATES, INC. 
!"\I!"\ ENGINEERS,SURVEYORS • HONOLULU.HAWAII 

FIGURE 

9FUTURE YEAR 2030 LANE CONFIGURATION, VOLUME, AND LOS 



Table 7: Ba!e Year 2030 (no mitJ, Base Year 2030 (with mlt) an-d Fulure Year 2030 (no mit) lntersecUon level of Se-rvlce Summary 

BY 20SO (No Mil) BY 2030 WITH MITIGATION FY 2030 (No Mlt) 

AM I PM AM I PM AM PM~- HCM V/c ROCi) LOS 
HCM vkRBID LOS 

HCM V/cRal~ LOS HCM 

"""""' LOS 
He,,, ,,....,., LOS 

HCM ~ c Ratio LOS 

°"'"' """ """" 
OcloY """" 

_, 
'. 

EB LT 41.3 0,86 0 59.7 092 E 42.6 0.86 0 72.6 0.96 E 

EB TH 18.1 0.32 B 31.5 0.40 C 18.4 0.32 B 33.5 0.43 C 

ESR1 18.2 0.32 B 31.6 0.40 C 18.5 0.32 B 33.7 0.43 C 

WBLT 50 5 0.63 0 70.7 080 E 51.7 0.63 D 72.7 0.81 E 

waTH 34.6 0.67 C 53.4 0.49 D 35.4 0.69 D 54.6 0.52 D 

we Rt 22.0 0.48 C 34.1 0.50 C 22.1 0.49 C 33.7 0.51 C 

NSLT 93 3 0.54 F 84.9 0.77 F 94.7 0.55 F 86,7 0.77 F 

"9TH 44,8 0.33 D 65.3 0.77 E 45.9 0.34 D 65.7 0,74 E 

NBTHIRT 44.7 0.34 D 65.3 0.78 E 45.9 0.34 D 65.5 0,74 E 

S8Ll 48.9 0.84 D 76. 1 0.93 E 50.8 0.85 D 78.0 0.94 E 

S8TH 30 6 0.17 C 40.6 0.37 D 31 .0 0.17 C 40.1 0.36 D 
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°"""' 31.8 C 49.4 D 32.6 C 52.7 D ,.. ,&oa..t , ..D.l 
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EB THIRT 307 0.17 C 31 0 0.45 C 26.0 0.16 C 24.0 040 C 26.4 0.26 C 24.5 0 46 C 

WBLT 53 9 0.81 D 56 0 0.77 E 42.8 0.77 0 361 0.64 0 51 .5 a.a, 0 40 1 0 66 D 

WBTK 32.5 0.31 C 27.6 0.15 C 27.5 0.30 C 21 4 0.13 C 27.1 0.32 C 21 .7 0.22 C 

WBRT 33.1 0.35 C 27.7 0 16 C 26.9 0.24 C 21.6 0.16 C 26.2 0.24 C 21 .3 017 C 

NBLT 73.5 0.77 E 73.9 0.78 E 65.3 0.77 E 67.0 0.78 E 68.9 0.77 E 71.4 0.78 E 

NBTH 59.5 0.97 E 34.3 0.67 C 36.3 0.86 D 28.6 0.64 C 44.1 0.90 D 33.9 0.68 C 

NBTH,RT 71.3 0.97 E 35.7 0.68 C 42.0 0.86 D 29.8 0.65 C 52.3 0.91 D 357 0.69 C 

SBLT 65.0 0.90 E 66.4 0.92 E 50.8 0.78 0 43.1 0.77 0 54.4 0.79 D 48.0 0.79 D 
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°"""' 50,1 0 33.1 C 35.1 0 27.6 C 40.3 D 31.6 C 

;t· eblf!liallJI kl I BIIJl21l Bsi 
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Table 7· Base Year 2030 (no mit), Base Year 2030 (wlt.h mil) and Future Year 2030 (no mt) lnlersecilon level of Service Summary (continued) 

~-
BY 2030 (No Mlt) BY 2030 WITH MITIGATION FY 2030 (No Mit) 

AM PM AM PM AM PM 
HCM 

°""' Wc Rallo LOS acM 

"""'' 
Wc Rt111.b LOS 

HCM 

°""' """""' LOS 
HCM 
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HCM 
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E8LT 

ra_..,~ 
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5. CONCLUSION 

The Honouliuli Wastewater Treatment Plant proposes to upgrade and expand the facility, which 
will include the potential relocation of non-process facilities currently located at the Sand Island 
Wastewater Treatment Plant to the Project site. This TIAR analyzed two benchmark years; 
Year 2021, which corresponds to the peak year of construction for the Project and Year 2030, 
which corresponds to the build-out of the Project. 

5.1 Existing Conditions 
All study intersections operate at LOS D or better with adequate capacity except along Kapolei 
Parkway and Fort Weaver Road at its intersections with Renton Road and Geiger Road/Iroquois 
Road. Although some movements operated at LOS E conditions along Kapolei Parkway, no 
heavy queues were observed at its intersections with Kualakai Parkway, Renton Road and 
Geiger Road, with most vehicles typically clearing the intersection within one signal cycle. 

Along Fort Weaver Road, the majority of movements at these intersections currently operate at 
LOS E/F conditions during the AM and PM peak hours of traffic mainly due to long delays as a 
result of requisite long cycle lengths (approximately 4 minutes long). These two intersections 
also provide split-phase signal operation on the side streets and long pedestrian crossing times 
across Fort Weaver Road, which contribute to the long delays. During the AM peak hour, the 
northbound traffic is generally heavier, while during the PM peak hour, traffic is heavier in the 
southbound direction. Further widening of Fort Weaver Road is not prescribed by the ORTP 
2035, and is generally considered infeasible due to insufficient ROW. Therefore, no mitigation 
was recommended for any Base Year or Future Year scenarios. 

5.2 Base Year WITHOUT Project Scenario 
The year 2021 was selected as the base year to reflect the anticipated peak year of construction 
activity, which was assumed to occur during Phase 1 construction of the Honouliuli WWTP. The 
year 2030 was selected as the base year to reflect the anticipated build-out of the Honouliuli 
WWTP. 

The Oahu Regional Transportation Plan 2035 (ORTP} model, which was prepared in 2011, 
serves as the basis for future traffic projections of future conditions throughout this TIAR. 
Calculated defacto growth rates ranging from 0.5-3.5 percent were used to generate Base Year 
2021 and 2030 traffic projections. In addition to the defacto growth, the following developments 
were supplemented for additional traffic growth along the roadway network: University of 
Hawaii at West Oahu (UHWO), Ka Makana Alii Shopping Center, Ho'opili and East Kapolei 
developments. Upon build-out of the Ka Makana Alii Shopping Center, one of the proposed 
accesses is anticipated to be provided as a new south leg extension from the existing Kapolei 
Parkway/Kualakai Parkway intersection, ultimately providing a 4-legged intersection, described 
in further detail in Section 3.3. This improvement was assumed to be completed by Year 2021. 

5.2.1 Base Year 2021 Analysis 

Based on a LOS comparison between Base Year 2021 and existing conditions, the majority of 
individual movements that are projected to operate at LOS E/F for existing conditions will 
continue operating at similar levels of service for Base Year 2021 conditions during the AM and 
PM peak hours of traffic. 
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5.2.2 Base Year 2030 Analysis 

Due to increased regional growth along the major thoroughfares, the Roosevelt 
Avenue/Phillipine Sea unsignalized intersection will operate at LOS E conditions along its 
southbound approach but should not experience heavy queuing due to its low volume. 

Based on a LOS comparison between Base Year 2021 and Base Year 2030 conditions, the 
majority of individual movements that are projected to operate at LOS E/F for Base Year 2021 
will continue operating at similar levels of service for Base Year 2030 conditions during the AM 
and PM peak hours of traffic except at the Kapolei Parkway/Geiger Road intersection and 
Kapolei Parkway/Renton Road intersection. 

The Kapolei Parkway/Geiger Road intersection is anticipated to operate overall at LOS E during 
the PM peak hour. In addition, all turning movements are forecast to operate at LOS E/F 
conditions during the AM and PM peak hours of traffic, while the shared eastbound 
through/right-turn lane is anticipated to operate at LOS D during the PM peak hour due to a 
relatively high 190(465) vehicle right-turn movement. In order to improve the eastbound 
approach it is recommended that the shared through/right lane be restriped to an exclusive 
right-turn lane, while the northbound approach is recommended to be widened to provide two 
left-turn lanes. 

The Kapolei Parkway/Renton Road intersection is forecast to operate with increased delays 
compared to Base Year 2021 as a result of growth from surrounding development and ambient 
growth. In order to mitigate the deficiencies of the intersection, dual southbound left-turn lanes 
were recommended to accommodate the relatively high 275(320) southbound left-turn vehicles 
during the AM(PM) peak hours. With the dual southbound left-turn lanes, all movements at the 
intersection .are forecast to operate similar to Base Year 2021 conditions. 

5.3 Future Year WITH Project Scenario 

5.3.1 Future Year Trip Generation and Distribution 

A Technical Memorandum provided by AECOM, dated September 18, 2014, shown in Appendix 
E, was used to estimate the number of vehicular trips generated by construction activity for the 
Future Year 2021 scenarios. Future year 2021 trip generation is the anticipated peak year of 
construction activity, and estimated to generate 185 construction workers arriving to the site 
during the AM peak hour and 185 construction workers exiting the site during the PM peak in 
addition to 8 total trips (4 entering and 4 exiting) generated by cement trucks during each of the 
AM and PM peak hours of traffic. The memorandum also estimated the number of vehicular 
trips generated by the build-out of the Project for the Future Year 2030 scenario and was based 
on a comparison of existing vs. projected 2030 Full-Time Equivalent (FTE) positions. Based on 
this comparison, it was estimated that existing traffic accessing the current site will increase 
eight-fold. 

Trip distribution was generally based on existing traffic flow patterns throughout the study area. 
Future Year Project trips were assigned to all existing driveways in addition to three (3) new 
accesses described in Section 4.3. 
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5.3.2 Future Year 2021 Analysis 

Based on a LOS comparison between Future Year 2021 and Base Year 2021, the majority of 
individual movements that are projected to operate at LOS E/F for Base Year 2021 conditions 
will continue operating at similar levels of service for Future Year 2021 conditions during the AM 
and PM peak hours of traffic. 

Due to increased regional growth along the major thoroughfares and slight increase in exiting 
Project traffic, the Geiger Road/Honouliuli Driveway 2 intersection will operate at LOS E 
conditions along its southbound approach but should not experience heavy queuing due to its 
low volume. Although entering traffic volumes at the Project driveways are anticipated to 
operate with adequate LOS, based on guidance from the AASHTO Green Book, eastbound left­
turn lanes are recommended along Geiger Road and Roosevelt Avenue at its intersection with 
Honouliuli Driveway 1, 2, 3 and 4 and a westbound left-turn lane is recommended at the Renton 
Road/Driveway 5 intersection. 

5.3.3 Future Year 2030 Analysis 

Due to increased regional growth along the major thoroughfares and slight increase in exiting 
Project traffic, various unsignalized intersection will operate at LOS E/F conditions along its 
exiting approach but should not experience heavy queuing due to its low volume. 

Based on a LOS comparison between Future Year 2030 and Base Year 2030/Future Year 
2021, the majority of individual movements projected to operate at LOS E/F for Base Year 
2030/Future Year 2021 conditions will continue operating at similar levels of service for Future 
Year 2030 conditions during the AM and PM peak hours of traffic. 
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6. RECOMMENDATIONS 

The following mitigation at the Kapolei Parkway/Kualakai Parkway intersection was triggered by 
the Ka Makana Alii Shopping Center and was assumed to be completed by the developer prior 
to the Base Year 2021 conditions. Ka Makana Alii has already broken ground on the shopping 
center and portions of the improvement are currently listed on the Statewide Transportation 
Improvement Program {STIP): 

Kapolei Parkway/Kualakai Parkway 

1. Northbound Approach 
a. Provide a new approach that includes one left-turn lane, one through lane and one 

shared through/right-turn lane. 

2. Southbound Approach 
a. Provide two through lanes. 

3. Eastbound Approach 
a. Convert three through lanes to two through lanes and one shared through/right-turn 

lane. 

4. Westbound Approach 
a. Provide two new left-turn lanes. 

The following roadway improvements are recommended for the Base Year 2030 and Future 
Year 2021 scenarios. 

6.1 Base Year 2030 WITHOUT Project 
Kapolei Parkway/Geiger Road Intersection 

1. Eastbound Approach 
a. Restripe and convert the shared through/right lane to an exclusive right-turn lane. 

2. Northbound Approach 
a. Widen to provide two left-turn lanes. 

Kapolei Parkway/Renton Road Intersection 

1. Southbound Approach 
a. Widen to provide two left-turn lanes. 

6.2 Future Year 2021 WITH Project 
Geiger Road at its intersection with Honouliuli Driveway 1. 2 and 3 

1. Eastbound Approach 
a. Widen to provide a left-turn storage lane. 
b. Provide for a minimum storage of at least 50 feet. 
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Roosevelt Avenue/Honouliuli Driveway 4 Intersection 

1. Eastbound Approach 
a. Widen to provide a left-turn storage lane. 
b. Provide for a minimum storage of at least 50 feet. 

Renton Road/Honouliuli Driveway 5 Intersection 

1. Westbound Approach 
a. Widen to provide a left-turn storage lane. 
b. Provide for a minimum storage of at least 125 feet. 
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Grand Total I 
Apprch % 

Total% 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

o J 

gl 
0 1 

gl 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
1 
1 

2 
0,5 
0.4 

51 
42 
46 
42 

181 

366 
99.5 
68.9 

0 
0 
0 
0 
0 

gl 

20 
21 
21 
18 
80 

159 
98.1 
29.9 

0 
0 
0 
0 
0 

0 
0 
0 

0 
1 
0 
1 
2 

3 
1.9 
0.6 

0 
0 
0 
0 
0 

gl 

0 0 0 0 71 
0 0 0 0 64 
0 0 0 0 67 
0 0 0 0 62 
0 0 0 0 264 

1 0 0 531 
100 0 0 gj 
0,2 0 0 



Aust.in T sut.sumi & As socia~es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone: (808) 533-3646 far: (8U8J 526-1167 

File Name : AM_Phillipine Sea - Renton Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

PHILLIPINE SEA RENTON RD PHILLIPINE SEA RENTON RD 
From North From East From South From West 

Start Time R hi Thru Left Other _r""" R ht Thru Left Other . r ... R ht Thru Left Other .T... R ht Thru Left Other , rou,1 lnl Tola/ 
Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07·00 AM 

07:00 AM 0 0 0 0 0 
07:15 AM 0 0 0 0 0 
07:30 AM 0 0 0 0 0 
07:45AM 0 0 0 0 0 

Total Volume 0 0 0 0 0 
%Aoo. Total 0 0 0 0 

PHF .000 .000 .000 .000 .000 

0 0 51 0 51 
0 0 42 0 42 
0 0 46 0 46 
0 1 42 0 43 
0 1 181 0 182 
0 0.5 99.5 0 

.000 .250 ,887 .000 .892 

20 0 0 0 20 
21 0 1 0 22 
21 0 0 0 21 
18 0 1 0 19 
80 0 2 0 82 

.97.6 0 2,4 0 
,952 .000 .500 .000 .932 

0 0 0 0 0 71 
0 0 0 0 0 64 
0 0 0 0 0 67 
0 0 0 0 0 62 
0 0 0 0 0 264 
0 0 0 0 

.000 .000 .000 .000 .000 .930 
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Austin T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone: (808) 533-3646 Fax. (808) 526-1267 

File Name : AM_Phillipine Sea - Roosevelt Ave 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed -Class 1 
ROOSEVELT AVE PHILLIPINE SEA ROOSEVELT AVEPHILLIPINE SEA 

From West From South From EastFrom North 
Int. Total IRght [ ThruT Left I OtherRght I ThruT Left I OtherRght I Thrul Left I OtherRght1 Thru I Left I OtherStart Time 1750 37 20 00 0 0 00 73 0 044 0 1 006:00AM 

1760 49 15 00 0 0 00 78 0 006:15 AM 30 0 4 0 
2580 68 17 00 0 0 01 123 0 042 0 7 006:30 AM 2530 67 18 00 0 0 02 108 0 055 0 3 006:45AM 
8620 221 70 00 0 0 03 382 0 0Total I 171 0 15 0 

07:00AM 
07:15 AM 
07:30AM 
07:45AM 

Total 

Grand Total I 
Apprch % 

Total% 

48 
39 
40 
39 

166 

337 
92,8 
17,6 

0 
0 
0 
0 
0 

0 
0 
0 

2 
3 
4 
2 

11 

26 
7.2 
1.4 

0 
0 
0 
0 
0 

gl 

2 
3 
4 
5 

14 

17 
1.8 
0.9 

100 
155 
141 
134 
530 

912 
98.2 
47.6 

0 
0 
0 
0 
0 

0 
0 
0 
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0 
0 
0 
0 

gl 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

gJ 

0 
0 
0 
0 
0 

0 
0 
0 

55 
80 
65 
67 

267 

488 
78.5 
25.5 

16 
15 
17 
16 
64 

134 
21.5 

7 

0 223 
0 295 
0 271 
0 263 
0 1052 

gI 1914 
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A...,.st.in T SLtt.sumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Pltr>11t·: (808) 533-3646 FClx: (808) 526-/Jfl7 

File Name : AM_Phillipine Sea - Roosevelt Ave 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

PHILLIPINE SEA ROOSEVELT AVE PHILUPINE SEA ROOSEVELT AVE 
From North From East From South From West 

Start Time R ht Thru Left Other . ro<a R ht Thru I Left Olher .--, R ht Thru Left Other rma1 R ht Thru Left Other "TUI lnlTotal 
Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07·00 AM 

orno AM 48 0 2 0 50 2 100 0 0 102 0 0 0 0 0 0 55 16 0 71 223
07:15 AM 39 0 3 0 42 3 155 0 0 158 0 0 0 0 0 0 80 15 0 95 295 
07:30 AM 40 0 4 0 44 4 141 0 0 145 0 0 0 0 0 0 65 17 0 82 271
07:45AM 39 0 2 0 41 5 134 0 0 139 0 0 0 0 0 0 67 16 0 83 263

Total Volume 166 0 11 0 177 14 530 0 0 544 0 0 0 0 0 0 267 64 0 331 1052 
% Ann. Total 93.8 0 6.2 0 2.6 97.4 0 0 0 0 0 0 0 80.7 19.3 0 

PHF .865 .000 .688 .000 .885 .700 .855 .000 .000 .861 .000 .000 .000 .000 .000 .000 .834 .941 .000 .871 .892 

PHILLIPINE SEA 
Out In Total 
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Austin T sut.sumi & As soc:::iat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phn111 • (808) 533-3646 I-ax· (808) 526- 1267 

File Name : AM_Renton Rd - Kapolei Pkwy 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed- Unshifled 
RENTON RD KAPOLEI PKWY RENTON RD KAPOLEIPKWY 
From North From Easl From South From West 

Right I Thru I Left I Pcds Int. Total IRight I Thru I Left I Peds 1 Right I Thru ! Left I Peds Right I Thru I Left. I PedsStart Time 
06:00AM 26 20 9 1 17 74 9 0 I 14 6 I 7 30 18 0 233 
06:15 AM 22 20 19 2 35 103 8 I 5 12 3 0 11 56 29 0 326 
06:30M,1 32 22 21 I 29 88 9 0 3 12 8 I 19 50 35 0 330 
06:45AM 33 29 36 4 51 95 7 0 5 18 3 j 22 so 29 0 382 

Total 113 Cll 85 8 132 360 33 I 14 56 20 2 59 186 J 11 0 1271 

07:00 AM I 
07: 15 AM 
07:30 AM 
07:45 AM I 

fetal 

Grand Total I 403 199 373 
14 l 482 1065 76 30 117 44 101 475 324 3715 

Apprch % 40.7 20.1 37,7 1.4 29.6 65.4 4.7 15.3 59.7 22.4 11.2 52.7 35.9 o.i l 2.: l o.i /
Total % 10.8 5.4 JO 04 13 28.7 2 0.1 0.8 3.1 1.2 0.1 2.7 12.8 8.7 0.1 
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623 
768 
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290 108 288 6 1 350 705 43 4 16 61 24 3 42 289 213 2 2444 
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Aust.i n T sut.sumi & As soci at.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone: (808) 533-3646 Fax (IW8) 526-1267 

File Name : AM_Renton Rd - Kapolei Pkwy 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

RENTON RD KAPOLEI PKWY RENTON RD KAPOLEI PK WY 
From North From East From South From West 

Start Time Ri ht Thru Left Pcds ;. """ RI ht Thru Left reds • , ... , Ri t Thru Left Pcds • 1...1 Ri hL Thru Left Pcds , T...1 Int Tomi 

Peak Hour Analysis From 07:00 AM Lo 07:45 AM - Peak I of I 
Peak Hour for Entire lnterseclion Bel!ins at 07·00 AM-07:00AM 47 24 61 } 135 57 129 18 2 206 4 14 5 2 25 16 55 47 1 119 485 

07:15 AM 57 22 85 I 165 109 168 9 I 287 3 17 9 0 29 10 76 55 r 142 623 
07:30 AM 104 30 83 0 217 118 240 11 I 370 4 20 3 1 28 9 82 62 0 153 768
07:45 AM 82 32 59 2 175 66 168 5 0 239 5 10 7 0 22 7 76 49 0 132 568 

Toial Volume 290 108 288 6 692 350 705 43 4 1102 16 61 24 3 104 42 289 213 2 546 2444 
% Ann. Total 4 1.9 15.6 41.6 0.9 J l.8 64 3.9 0.4 15.4 58.7 23.1 2.9 7.7 52.9 39 OA 

PHF .697 .844 .847 .500 .797 .742 .734 .597 .500 .145 .800 .763 .667 .375 .897 .656 .881 .859 .500 .892 .79b 

Peak Hour Data 
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07:00 AM 
07:15 AM 
07:30AM 
07:45AM 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

120 
160 
160 
152 

1 
4 
2 
1 

0 
0 
0 
0 

6 
3 
4 
2 

0 
0 
0 
0 

2 
1 
0 
0 

0 
0 
0 
0 

0 
1 
0 
0 

57 
77 
75 
62 

0 
0 
0 
0 

0 
0 
0 
0 

186 
246 
241 
217 

Total 0 0 0 0 0 592 8 0 15 0 3 0 1 271 0 0 890 

Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Plume (808) 533-3646 FcLe (808) 5]6-1267 

File Name : AM_WWTP Dwy #1 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed -Class 1 
GEIGER RD GEIGER RD WWTPDWY#1 
From WestFrom South Frnm EastFrom North 

Int. Total IRght I Thru I Left I OtherRght I Thru I Left I OtherRght I Thru Left I OtherRght I Thru I Left I OtherStart Time 
1250 35 0 00 0 1 00 79 10 00 0 0 006:00AM 
1671 48 0 02 0 0 00 98 18 00 0 0 006:15 AM 
2113 52 0 08 0 1 00 142 5 00 0 0 006:30 AM 
2360 73 0 019 0 0 00 141 3 00 0 0 006:45 AM 
7394 208 0 029 0 2 00 460 36 00 0 0 0Total 

479 0 16290 0 0 1052 44 44 0 5 5Grand Total I 
89.8 0 10.2 1 99 0Apprch % 0 0 0 0 96 4 

64.6 2.7 2 .7 0.3 0.3 29.4Total% 0 0 0 ~I 0 

0 ~I 0 ~I 0 ~I 
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Austin Tsut.sumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
!'hone: (808) 533-3646 her: (808) 51()- / J(j 1 

File Name : AM_ WWTP Dwy #1 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

WWTP DWY #1 GEIGER RD GEIGER RD 
From North From East From South From West 

Start Time R hi Thru Left Other .r..,. R ht Thru Left Other Thru Left Other T"" R ht Thru Left Other Total lnL Total 
Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins al 07·00 AM 

07:00 AM 0 0 0 0 0 0 120 1 0 121 6 0 2 0 8 0 57 0 0 57 186 
07:15 AM 0 0 0 0 0 0 160 4 0 164 3 0 1 0 4 1 77 0 0 78 246 
07:30 AM 0 0 0 0 0 0 160 2 0 162 4 0 0 0 4 0 75 0 0 75 241 
07:45AM 0 0 0 0 0 0 152 1 0 153 2 0 0 0 2 0 62 0 0 62 217 

Total Volume 0 0 0 0 0 0 592 8 0 600 15 0 3 0 18 1 271 0 0 272 890 
% Ann. Total 0 0 0 0 0 98.7 1.3 0 83.3 0 16.7 0 0.4 99.6 0 0 

PHF .000 .000 .000 .000 .000 .000 .925 .500 .000 .915 .625 .000 .375 .000 .563 .250 .880 .000 .000 .872 .904 
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Out In Total 
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Aust.in T sut.sumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
P/ione (808) 533-3646 fen·: (808) 516-1267 

File Name : AM_WWTP Dwy #2 - Geiger Ro 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed- Class 1 
GEIGER RDGEIGER RD 

From East 
WWTPDWY#2 

From WestFrom South From North 
Rghl I Thru Leftl Other Int. Total IRght I Thru I Le~ I OttierRght I Thru Left OtherRght I Thru I Left I OttierStart Time 

1070 35 1 00 0 0 01 69 0 0 
0 0 0 0 

0 0 1 006:00AM 
1560 48 2 06 99 0 0 

0 0 0 0 
0 0 1 006:15 AM 

1960 53 3 015 124 0 0 
0 71 6 0

1 0 0 006:30AM 2140 0 0 0 
0 0 0 0 

12 123 0 00 0 2 006:45AM 
6730 207 12 034 415 0 01 0 4 0Total 

1790 56 0 00 0 0 00 120 0 02 0 1 007:00 AM 
2370 77 0 00 0 0 00 155 0 03 0 2 007:15 AM 2400 75 0 00 0 0 01 161 0 02 0 1 007:30 AM 2110 60 0 00 0 0 03 143 0 03 0 2 007:45AM 
8670 268 0 00 0 0 04 579 0 0 

11 0 10 38 994 0 0 

10 0 6 0Total 

0 0 0 475 12 1540 
Grand Tot.al I 0 0 0 97.5 2.5 96.3 0 0Apprch % 52.4 0 47.6 3.7 gj gl gl gl 0 0 30.8 0.8 Total% 07 0 0.6 2.5 64.5 0 0 0 
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Aust.in Tsutsumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Plume (8081 533-3646 F'u.x (SOI,) 5:!f>-/26 7 

File Name : AM_WWTP Dwy #2- Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

WWTP 01/1/Y #2 GEIGER RD GEIGER RD 
From North From East From South From Wes 

Start Time R ht Thru Left Other ,_ R ht Thru Left Other n.. R ht Thru Left Olher ,..., R hi Thru Left Othe< 
Peak Hour Analysis From 07:00 AM to 07:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:00 AM 

07:00AM 
07:15 AM 
07:30AM 
07:45AM 

2 
3 
2 
3 

0 
0 
0 
0 

1 
2 
1 
2 

0 
0 
0 
0 

3 
5 
3 
5 

0 
0 
1 
3 

120 
155 
161 
143 

0 
0 
0 
0 

0 
0 
0 
0 

120 
155 
162 
146 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

56 
77 
75 
60 

0 
0 
0 
0 

0 
0 
0 
0 

~175 
60 
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237 
240 
211 

TOlal Volume 
% Aoo. Total 

10 
62.5 

0 
0 

6 
37.5 

0 
0 

41s I 
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0 
0 
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0 
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0 0 
0 
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100 
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0 
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268 867 

PHF .833 .000 .750 .O(!O .800 .333 .899 .000 .000 .900 .000 .000 _.000 .000 .000 .000 .870 .000 .000 .870 .903 
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Aust.in T sut.sumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
T'l1011e (l?OR) 533-36./6 Fm (808) 526-1267 

File Name : AM_WWTP Dwy #3- Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Pnnted- Class 1 
WNTP DWY#3 

From North 
GEIGER RD 
From East I From South 

GEIGER RD 
From West 

Start Time Rght I Thri.1 1 Left I Other Rght I Thru I Left I Other Rght I Thru I Left I Other Rght ' Thru I Lert I Other Int Total I 
06:00 AM 0 0 0 0 0 70 0 0 0 0 0 0 0 36 0 0 106 
06:15 AM 0 0 0 0 0 99 0 0 0 0 0 0 0 50 0 0 149 
06:30AM 0 0 0 0 0 126 0 0 0 0 0 0 0 61 0 0 187 
06:45AM 0 0 0 0 0 120 0 0 0 0 0 0 0 73 1 0 194 

Total 0 0 0 0 0 415 0 0 0 0 0 0 0 220 1 0 636 

07:00AM 
07:15 AM 
07:30 AM 
07:45AM 

Total 

Grand Total I 
Apprch % 

Total % 

0 0 0 
2 0 1 
1 0 2 
4 0 2 
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7 0 5 
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Aust.in T sut.sumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
JJ/uml! (IWXJ 533-36./6 Fa.\ (8UR) 526-1267 

File Name : AM_WWTP Dwy #3 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

WWTP DWY #3 GEIGER RD GEIGER RD 
From North From East From West 

Start Time R ht Thru Left Olher T- R ht Th,._,ru'--.L_.,,_Le>e!lt~ O""lh.=e,_,,UH'--!Tota1!!!!!!...l-'-R-""-'ht!...l....c'-'-'!.!:'-l-='--'--'==..l..!:IL!!'-""'---'-.!.R=ht'-'-'Th.!!ru~..!L:.set!.!ft~Oth=e'~ee..!.'•-~.!!!1n!o...,r~01a!;'W1 

Peak Hour Analysis From 06:45 AM to 07:45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:00 AM 

07:00AM 0 0 0 0 1 118 0 0 119 0 0 0 0 0 0 57 0 0 57 176 
07:15AM 2 0 1 0 2 159 0 0 161 0 0 0 0 0 0 75 0 0 75 239 

1 0 2 0 4 158 0 0 16207:30 AM 0 0 0 0 0 0 73 0 0 73 238!I 07:45AM 4 0 2 0 6 140 0 0 146 0 0 0 0 0 0 56 3 0 59 211 
Total Volume 7 0 5 0 13 575 0 0 588 0 0 0 0 0 0 261 3 0 264 86412 ,

58.3 0 41 .7 0 2.2 97,8 0 0% Aoo. Total 0 0 0 0 0 98.9 1.1 0 
PHF .438 .000 .625 .000 .500 I .542 .904 .000 ,000 ,907 .000 .000 MO .000 .000 .000 .870 .250 .000 .880 .904 
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Austi n Tsutsumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
PhollL (80/?J 533-3646 !-ax- (808) 526-1]67 

File Name : PM_Essex Rd - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed- Class 1 
GEIGER RD ESSEX RD GEIGER RD 

From North Frnm West 
Rght I Thru Left I Other 

From South From East 
Rght I Thru I Left I Other Int Total IRght I Thru I Left I Other Rght I Thru I Left I Other 

03:30 PM I 0 0 0 0 
Start Time 

2 133 0 0 237 
03:45 PM 0 0 0 0 

0 98 2 0 0 0 2 0 
4 0 1 0 8 140 0 0 227 

Total I 0 0 0 0 
0 72 2 0 

4 0 3 0 10 273 0 0 4640 170 4 0 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

Total 

05:00 PM 
05:15 PM 

Grand Total 
Apprch % 

Total% 

0 
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0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
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0 
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89 
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0 2 4 147 0 0 
0 3 0 3 66 0 0 
0 9 0 1 13 624 0 0 

0 4 0 4 162 0 0 
0 3 0 5 136 0 0 
0 19 0 32 1195 0 0 
0 35.2 0 2.6 97.4 0 0 
0 1 0 1.6 61 0 0 

262 
254 
259 
246 

1021 

250 
224 

1959 

https://Associat.es


Aust.in Tsutsumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Pho111!. (lW8) 533-JfJ./.fl f'ay (808) 526-1167 

File Name : PM_Essex Rd - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

GEIGER RD ESSEX RD GEIGER RD 
From North From East From South From West 

Start Time R ht Thru Left Other . r""" R ht Thru Left Other r01" R ht Thru Left Other . r""" R ht Thru . Left Other TOIM Int Total 
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins al 04·00 PM 

04:00 PM 0 0 0 0 0 
04:15 PM 0 0 0 0 0 
04:30 PM 0 0 0 0 0 
04:45 PM 0 0 0 0 0 

Total Volume 0 0 0 0 0 
% Ann. Total 0 0 0 0 

PHF .000 .000 .000 .000 .000 

0 93 3 0 96 
0 89 3 0 92 
0 93 4 0 97 
0 70 1 0 71 
0 345 11 0 356 
o 96.9 3.1 o 

.000 .927 .688 .000 .918 

4 0 2 0 6 
3 0 2 0 5 
9 0 2 0 11 
3 0 3 0 6 

19 0 9 0 28 
67.9 o 32.1 0 
.528 .000 .750 .000 .636 

2 158 0 0 160 262 
4 153 0 0 157 254 
4 147 0 0 151 259 
3 166 0 0 169 246 

13 624 0 0 637 1021 
2 98 0 o 

.813 .940 .000 .000 .942 .974 

a
a: 

i;J_, 

!-► 
:E n 
l;; 
.s= 
0 

Out 
c:::]] 

other 

Peak Hour Data 

i 
.. JJ 
-<C 

'7 -a ~~ North 

Peak Hour Begins at 04:00 P 

Class 1 

0 ~~ S' !!!.CD~a 

t I T ~ 
Left Thru Rg~t Other

I 9) o~ _g) al 
t . 

~□ Cg)
Out In Total 
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Austin Tsutsumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone ( 'JOX) 533-3646 Fax. (808) 526-1267 

File Name : PM_Ft Weaver Rd - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed- Unshifled 
FT WEAVER RD GEIGER RD FT WEAVER RD I GEIGER RD IFrom Nonh From East From South From West 

Right I Thru , Left Peels Int. Totill IRighc Thru I Left I 11-n.n. Peds Rtght I Thru I Left I Peds Right I Thru I Left I PedsStart Time 
03:30 PM 68 399 89 1 0 33 34 2 0 I 266 48 s 34 30 40 7 1057 
03:45 PM 99353 314 84 0 0 27 33 6 0 3 266 30 20 35 59 52 I I 

To1nl 121 713 173 I 0 60 67 8 0 4 532 78 25 69 89 92 18 2050 

04:00 PM 
04: 15 PM 
04:30 PM 
04:45 PM 

Tollll 

05:00 PM 
05:15 PM 

Grand Total 
Apprch o/o 

Total ¼ 

37 
43 
59 
68 

207 

53 
79 

460 
11.2 
5.7 

332 
345 
399 
417 

1493 

356 109 
376 83 

2938 706 
71.6 J7.2 
36.7 8.8 

77 0 0 37 53 0 0 4 197 30 14 23 54 59 
59 0 0 28 38 0 I 222 34 15 44 44 50 

107 0 0 28 44 5 0 2 200 37 7 47 37 47 
98 0 0 29 47 4 0 3 I 8 34 II 39 71 42 

341 0 0 122 182 10 0 10 817 135 47 153 206 198 

0 
0 
I 
0 
0 

0 
0 
0 
0 
0 

28 
27 

237 
40.3 

3 

41 
31 

321 
54.6 

4 

6 
6 

30 
5.1 
0.4 

0 
0 
0 
0 
0 

I 
2 

17 
0.8 
0.2 

181 
222 

1752 
817 
21.9 

39 
25 

277 
12.9 
3.5 

14 
12 
98 

4.6 
I 2 

48 
32 

302 
25.7 

3.8 

6 
15 
4 
7 

32 

83 53 2 
43 46 II 

421 389 63 
35.8 33.1 5.4 
5.3 4.9 0.8 

923 
939 

1023 
1068 
3953 

1014 
995 

80 12 

https://Associat.es


Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone (808) 533-3646 l ·m (808) 526-1267 

File Name : PM_Ft Weaver Rd - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

FT WEAVER RD GEIGER RD FT WEAVER RD GEIGER RD 

1-----+--.,..--..-'--'-=r-'-'=,.--.,..---t---,----'-F-i-'ro=m"--=; F.µro"'m"-W~es.,_·1_.,..-_--4,_~ 
Slart Right "',..,. R,;,h1 Thro Left Pc<h Aw ,.., R1gh1 ..,.. r- R,ght Thro left Pcds ,.,,. ,_ ,., 1,..1
Time 

as'!!.t_--,---½--~-~""-'"-!!¥"-'------.----L--.,..---'-

Peak Hour Analysis From 04:00 PM to 04:45 l'M - Peak I of I 
P,ak Hour for F.ntirc lntersccrlon Begios al 04:00 PM 

23 54 59 6 92)04:00 PM 37 332 77 0 (l J7 53 0 0 197 30 14 245 142 1446 1 90 I 4 
04:IS PM 43 345 59 0 0 447 28 38 I 0 67 I 222 34 15 272 44 44 so 15 15) 939 
04:30 PM 59 399 107 0 0 565 28 44 5 0 77 2 200 37 7 246 47 37 47 4 135 1023 

68 417 98 0 0 583 29 47 4 0 80 3 198 34 II 246 39 71 42 7 159 1068 
Tol.lil Volume 

04:45 PM 
207 1493 341 0 0 2041 122 182 10 0 ) 14 10 817 135 47 1009 153 206 19~ 32 589 JQSJ 

1R C 13.4% Ann. T o1111 10 I 73.2. 16.7 33.6 
PHF .761 .895 797 .000 .000 .875 824 .858 .S00 .000 .872 .625 .920 .912 .783 .927 .814 .72S .839 .533 .926 .925 

Peak Hour Data 

i 
North 

Peak Hour Begins at04:00 P 

~ ~ 
Out In Total 

https://sociat.es


Austin Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu. HI 96817-5031 
Plume. (808) 533-3646 F<t,·: (808) 526-1267 

File Name : PM_Ft Weaver Rd - Renton Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grou s Printed- Unshifted 
FT WEAVER RD RENTON RD FT WEAVER RD RENTON RD 

From nh from E 1 m West 

Stan Time 
From Sou 

Ri ht l1tru Left U-T\ilm Peds Ri hi Thru Left Peds Ri ht Thru Left \,;-T- Peds Ri hi TI1ru Left Peds lnl Total 

03:JO l'M 27 0 78 2 1365 
03:45PM 

56 704 0 4 0 3 I 2 5 s 453 23 0 2 
88 604 7 0 I 2 I 13 404 36 I 6 32 4 111 0 1321 

Total 59 4 189 2 2686l.i4 1308 8 11 0 6 2 4 6 18 857 59 I 8 

04:00 PM 
04: 15 PM 
04 30 PM 
04:45 PM 

83 565 
71 582 
68 733 
76 748 

II 
10 
8 
8 

9 
4 

II 
7 

0 
0 
0 
0 

4 
8 
8 
2 

7 
10 
8 
3 

9 
13 
g 
4 

19 
5 
4 
3 

21 
18 
10 
5 

398 
330 
380 
302 

33 
31 
25 
24 

I 
I 
0 
0 

14 
6 
7 
5 

23 
24 
24 
26 

12 
11 
7 
6 

99 
100 
75 
81 

I 
0 
3 
I 

1309 
1224 
1379 
1301 

Total 298 2628 37 31 0 22 28 34 JI 54 1410 113 2 32 97 36 355 5 5213~05:00 I'M 57 660 4 8 ol 8 3 2 IJ 
70 674 10 6 3 3 2 1205:15 PM 

Grand Total 569 5270 59 56 39 36 42 62 
Apprch % 9.6 88.5 I 0.9 21.8 20.1 23.5 34.6 

To!JII % 5.5 50.7 0.6 05 04 0.3 0.4- 0.6!I 
14 359 32 0 I 
9 320 18 2 9 

95 2946 222 5 50 
2.9 88.8 6.7 0.2 l.5 
0.Q 211.3 2. 1 0 0.5 

27 5 65 1258,
18 5 79 1245 

201 50 688 10402 
12 121.1 5.3 72.3 1.3 

1.9 0.5 6.6 0.1 



Aust.in Tsutsumi & Associate s 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
l'lw11e: (IW8) 533-3646 Fax: (808) 526-/ 267 

File Name : PM Ft Weaver Rd - Renton Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

RENTON RD 
From West 

.raw RJ nt Thru Left f'~& " rota1 tnt. fowl 
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak I of I 

TT WEAVER RD RENTON RD FT WEAVER RD 

Peak Hour for Entire Intersection Begins al 04:00 PM 
04 :00 PM 
04: 15 PM 
04:30 PM 
04;45PM 
fotul Volume 

% Ann. f o<dl 

83 565 
71 582 
68 733 
76 748 

298 ~628 
10 87.8 

11 
IO 
8 
8 

37 
1.2 

9 
4 

11 
7 

31 
I 

0 
0 
0 
0 
0 
0 

668 
667 
820 
839 

2994 

4 
8 
8 
1 

22 
19. l 

7 
10 
8 
3 

28 
24.3 

9 
13 
8 
4 

34 
29.6 

19 
5 
4 
3 

3 1 
27 

39 
36 
28 
12 

115 

11 
18 
10 
5 

54 
3.4 

398 
330 
380 
302 
1410 
87,5 

33 
31 
25 
24 

113 
7 

l 
l 
0 
0 
2 

0.1 

14 
6 
7 
5 

32 
2 

467 
386 
422 
336 

16 11 

13 
24 
24 
26 
97 

19.7 

[2 
11 
7 
6 

36 
7.3 

99 
100 
75 
8 1 

355 
72 

I 

0 
J 
1 
5 
I 

135 
135 
109 
114 
493 

1309 
1224 
1379 
1301 
5213 

PHF .898 .878 .8-1 1 .705 .000 .892 .688 .700 .654 .408 .737 .643 .886 .856 .500 .571 .862 ,933 _750 .888 .417 _9 13 .945 

Peak Hour Data 
"' ...Q)-
...J 

0 ~-. a: 
I-

i 
... ;:o 
1- <0 o:;T N- ,-, s. ....Nor1h ~ ;:o 

m z 
Peak Hour Begins at 04:00 P 

;:oUn hitted ....r i c..>,. 
"U "cl 
G> I»-~"' ~"" "' 



Aust.in Tsutsumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Pl1<mc:. f,\'08J 533-3646 Fm· (80/i) 516-1267 

File Name : PM_Kapolei Pkwy- Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouns Printed- Unshifted 
KAPOLEI PK WY GEIGER RD KAPOLEI PKWY GEIGER RD 

From East From South From West From North 
Right I Thru I Left l Peds Rii:hl I 1hru I Left I Ped5 lnl TolJI IRighi I Thru I Left I PedsRighr I Thru I Left I U-T"""' I PedsStart Time 

66703:30 PM s 125 29 I 2 67 37 46 3 28 127 56 I 77 52 9 2 
60 24 26 7 13 I JI 42 0 97 64 10 4 59903:45 PM 8 108 24 0 I 

To1al 13 233 53 I 3 127 61 72 10 41 238 98 I 174 116 19 6 1266 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

5 
9 
5 
6 

115 
122 
133 
122 

36 
38 
33 
45 

0 
0 
I 
0 

4 
0 
0 
2 

57 
59 
56 
60 

43 
26 
40 
33 

24 
24 
29 
44 

s 
4 
s 
4 

22 
26 
20 
24 

90 
121 
82 
76 

51 
57 
so 
38 

0 
I 
0 
0 

IOI 
91 

IOI 
102 

55 
45 
73 
55 

10 
II 
14 
10 

3 
5 
I 
2 

621 
639 
643 
623 

Total 25 492 152 I 6 232 142 121 18 92 369 196 I 395 228 45 II 2526 

05:00 PM 10 137 49 0 I 
05:15 PM 3 137 35 0 0 

Grand Total 51 999 289 2 10 
Apprch¾ 3.8 73.9 21.4 0.1 0.7 

Total "o I 19.8 <, 7 0 0.2 

51 25 47 3 
57 26 36 5 

467 254 276 36 
45.2 24.6 26.7 3.5 

9.2 5 5.5 0.7 

14 83 39 3 
22 90 45 4 

169 780 378 9 
12.6 58.4 28.3 0.7 
3.3 15.4 7.5 0.2 

Ill 73 10 0 656 
81 50 10 3 604 

761 467 84 20 5052 
57.1 35.1 6.3 1.5 
15.I 9.2 1.7 0.4 

https://Associat.es


Aust.in T sut.sumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817 -5031 
?hrme: (808) 533-3646 Fax: (808) 526-/ 167 

File Name : PM_Kapolei Pkwy - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

Start 
Time R,gbt 

KA.POLE! PKWY 
From North 

Thru Left ,.,_ l'cds •PP T..,, Right 

GErGER RD 
From East 

Thru Left Peds AJ'C' ,..,, Right 

K.APOLEI PK WY 
From South 

Thru Left J'cJ, '"'~ r ... 1 Right 

GEIGER RD 
From West 

Thru Left Pcds "rl' rc,1\ 1n, Tnl.d 

Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak I of I 
Peak Hour for Bntire Intersection Begins at 04:00 PM 

04:00 PM s 115 36 0 4 160 57 43 24 5 129 22 90 51 0 163 IOI 55 Ill 3 169 621 
04:15 PM 9 122 38 0 0 169 59 26 24 4 113 26 121 57 I 205 91 45 l l 5 152 639 
04:30 PM 5 133 33 I 0 172 56 40 29 5 130 20 82 50 0 152 JOI 73 14 I 189 643 
04:45 PM 6 122 45 0 2 175 60 33 44 4 141 24 76 38 0 138 102 55 10 2 169 623 
rolJII Voh1n1j, 25 492 152 I 6 676 232 142 121 IS 513 92 369 196 I 658 395 228 45 11 679 2526 

% Ann. Total 3.7 72.8 22.5 0. 1 0.9 45.2 27.7 23.6 3.5 14 56. 1 29.8 0.2 58.2 33.6 6.6 1.6 
PHF' .694 .925 .844 .250 .375 .966 .967 .826 .688 .900 .910 .885 .762 .860 .250 .802 .968 .781 .804 .550 .898 .982 

KAPOLEI PKWY~2:~ 
I 251 si2=±i 
:1ht Tr Left Peds 

Peak Hour Data 
"' .,_,... ... :ll 
_, 

,.... 
r "'-.. =~ 

l_JrN o:r"'i -"' ~::, North "' 
~ 

.E- • 
I-

:l:: 
.g>--i 
o;: "' 

'O"' 1l.,c. _ 
Q_ ~~"' "' 
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Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Plume: (R08) 533-3646 Fax: (808) 526-1267 

File Name : PM_Kualakai Pkwy - Kapolei Pkwy 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouns Printed Unshifled-
KUALAK.AIPKWY K.APOLEI PKWY KUALAKAI PKWY KAPOLEIPKWY 

Start Time Right I 
From North 

Thru I Ldl I Peds Right [ 

From East 
Thru I Left I Peds Righi I 

from South 

Thru I Left I Peds Righi I 
From West 

Thm I Leftl Pcds [111. Total I 
03:30 PM 
03:45 PM 

69 
91 

0 
0 

83 
67 

0 
0 

51 
70 

9] 

104 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
.o 

114 
101 

59 
63 

0 
0 

467' 
496 

Total 160 0 150 0 121 195 0 0 0 0 0 0 0 215 122 () 963 

04:00 PM 92 0 83 0 70 93 0 1 0 

04:15 PM 67 0 108 l 58 84 0 ) 0 

04.30 PM 90 0 92 0 64 89 () 0 0 

04:45 PM 85 0 94 0 61 90 0 2 0 

Total 334 0 377 I 253 356 0 4 0 

0 0 0 0 102 55 4 500 

0 0 0 0 86 38 0 443 
0 0 0 0 114 68 0 517 

0 0 0 0 ]40 51 0 529 
0 0 0 0 442 218 4 1989 

05:00 PM 
05:15 PM 

Grand TotDI 
Apprcb % 

Total ¾ 

8 1 0 106 3 
83 0 105 l 

65 8 0 738 5 
47 0 52.7 0.4 

16.9 0 \'I (). I 

49 83 0 2 
S6 64 0 0 

479 698 0 6 
40.5 59 0 0.5 
12.3 18 0 0.2 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 () 

0 0 0 0 

0 128 54 0 506 
0 77 41 0 427 
0 862 435 4 3885 
0 66.3 33.4 0.3 
0 22.2 11.2 O.l 

https://sociat.es


Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phom· (80R) 533-3646 ra, ·(R08) 526-116"'1 

File Name : PM_Kualakai Pkwy - Kapolei Pkwy 
Site Code : 00000000 
Start Date : 9/3/201 4 
Page No : 2 

KAPOLEI PKWY KAPOLEI PKWY 
From East From West 

Start Time Ra Th..,_,rue...L._,,lc,:.efl,.,__,_.:...:Pc,,,dse....i..-=..!""-...a....:.:=~=:....i....=~'-='--aL''-",.."-'-!-"Ri,..,"'1:::.1..L..!Th!eru"'--'-_L,,,e,c.eft'-'--'P_,,cds,,._,'-"""-'T""'""!!....L.'-"'1"'wl'cs,...~1 
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak I of I 
Peak Hour for Entire Intersection Begins at 04·00 PM 

70 93 0 l 16404:00 PM 92 0 83 0 175 0 0 0 0 0 0 102 55 4 161 50{) 
58 84 0 I 14304:15 PM 67 0 108 I 176 0 0 0 0 0 0 86 38 0 124 443 

90 0 92 0 182 6-1 89 0 0 153 0 0 0 0 0 0 114 68 0 182 51704:30 PM 
61 90 0 2 153 0 0 0 0 004:45 PM 85 0 9-1 0 179 0 140 57 0 197 529 

Toaal Volume 334 0 377 I 712 253 356 0 4 613 0 0 0 0 0 0 442 218 4 664 1989 
41.3 58.1 0 0.7 46.9 0 52.9 0.1 0 0 0 0 0 6(,.6 32.8 0.6¾ Aee. Toll'.1I 
.904 .957 .000 .500 .934 .000 .000 ,0()() .000 .000 .000 .789 .801 .250 .843 940Pllf .908 .000 873 .250 978 

~ .., 

~ 

~ 

KUAlAKAI PKWY 

j:§t~,
Righi Thru Lert Peds 

• I I I • . 

Peak Hour Data 

i • ll
l-c5N 

2 
North 

cl w 
2~ 

Peak Hour Begins at 04:00 P~ 
,-

, !!. 
• - 0 

" Q. 
"'.I> 
"" 

o~ ~-

i [ 

https://Toll'.1I
https://sociat.es


Aust.in T sut.sumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone'· (808) 533-3646 FcL~. (8n8J 516- /](Jl 

File Name : PM_Phillipine Sea - Renton Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Int. Total I 
72 
82 

154 

Start Time 
03:30 PM 
03:45 PM 

Total 

Grouos Printed- Class 1 
PHILLIPINE SEA RENTON RD PHILLIPlNE SEA RENTON RD 

From North From East From South From West 
Rght I Thru Left I Other Rghl I Thru I Left Other Rght I Thru I Left I Other Rght I Thru I Left Other 

0 0 0 0 0 2 31 0 35 0 1 0 1 2 0 0 
0 0 0 0 0 0 30 0 50 0 1 0 0 1 0 0 
0 0 0 0 0 2 61 0 85 0 2 0 1 3 0 0 

04:00 PM 
04:15 PM 
04:30 PM 
04 4SPM 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

2 
0 
0 
0 

29 
40 
42 
24 

0 
0 
0 
0 

53 
44 
47 
49 

0 
0 
0 
0 

1 
0 
3 
2 

0 
0 
0 
0 

0 
0 
3 
0 

1 
0, 
0 

0 
0 
0 
0 

0 
0 
0 
0 

86 
84 
96 
75 

Total 0 0 0 0 0 2 135 0 193 0 6 0 3 2 0 0 341 

05.00 PM 
05·15 PM 

Grand Total 
Apprch % 

Total% 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 24 47 0 0 0~ I0 1 34 48 0 0 0 
0 5 254 373 0 8 0 
0 1.9 98.1 97.9 0 2.1 0 
0 0.8 38.9 ~I57.1 0 1.2 0 

0 2 0 0 
2 0 0 0 
6 7 0 0 

46.2 53.8 0 0 
0.9 1 1 0 0 

73 
85 

653 



Aust.in T sut.sumi & As sociat;es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
P'1011c. (808) 533-3646 Fen (808) 516-12()7 

File Name : PM_Phillipine Sea - Renton Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No :2 

PHILLIPINE SEA RENTON RD PHILLIPINE SEA RENTON RD 
From North From East From South From West 

Start Time R ht Thru Left Other ,.,._ R ht Thru Left O111er To<" R ht Thru Left Other r""" R ht Thru Left Olher Total rnt To1al 
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 or 1 
Peak Hour for Entire Intersection Begins at 04·00 PM 

04:00 PM 0 0 0 0 0 0 2 29 0 31 53 0 1 0 54 0 1 0 0 1 86
04:15 PM 0 0 0 0 0 0 0 40 0 40 44 0 0 0 44 0 0 0 0 0 84
04:30 PM 0 0 0 0 0 0 0 42 0 42 47 0 3 0 50 3 1 0 0 4 96
04:45 PM 0 0 0 0 0 0 0 24 0 24 49 0 2 0 51 0 0 0 0 0 75

Total Volume 0 0 0 0 0 0 2 135 0 137 193 0 6 0 199 3 2 0 0 5 341
% Ann. Total 0 0 0 0 0 1.5 98.5 0 97 0 3 0 60 40 0 0

PHF .000 .000 .000 .000 .000 .000 .250 .804 .000 .815 .910 .000 .500 .000 .921 .250 .500 .000 .000 .313 .888 

~J 

~- • 
:E n 
5 
~ 

PHILLIPINE SEA 
Out In Total 

CID ~ c:=ID 

:r I I
I ol al 01 

Thru Lt : Other 

Peak Hour Data 
...... u o~I -o s 

North ~ ;o 
m 
z 

Peak Hour Begins at 04:00 P ..... 5a
!:l z 

;oClass 1 0 

"E}0 
5' §I 

~!!lo 

•1 r 
left Thru Rahl Other 

I el ol 1931 0 1 
1 

~diow 
Out In Total 



Aust.in Tsut.sumi & Associat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phont ; (8U8J 533-3646 Fm: (808J 526-12fi7 

File Name : PM_Phillipine Sea - Roosevelt Ave 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Groups Printed- Class 1 
I I
I 

PHILLIPINE SEA ROOSEVELT AVE IFrom North From East 
PHILLIPINE SEA 

From South 
ROOSEVELT AVE I 

From West 

I Start Time Rght Thru I Left I Other Rght I Thru I Lefl Other Rght I Thru I Left I Other Rght I Thru I Lefl I Other lnl Total _I 

03:30 PM 
03:45PM 

27 1 8 0 
25 0 4 0 

3 91 0 0 
3 75 0 0 

0 0 0 0 
0 0 0 0 

0 134 36 0 
1 143 49 0 

300 
300 

Total 52 1 12 0 6 166 0 0 0 0 0 0 1 277 85 0 600 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

Total 

05:00 PM 
05:15 PM 

Grand Total 
Apprch % 

Total % 

25 
37 
38 
23 

123 

17 
33 

225 
86.2 

9.3 

0 0 
0 5 
0 5 
0 4 
0 14 

0 4 
0 5 
1 35 

0.4 13.4 
0 1 4 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

3 
6 
5 
3 

17 

5 
2 

30 
4.5 
1 2 

85 
86 
91 
69 

331 

69 
72 

638 
95.5 
26.3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 a 

0 0 137 44 0 294 
0 0 149 43 0 326 
0 0 136 41 0 316 
0 0 161 44 0 304 
0 0 583 172 0 1240 

0 161 44 0 300 
0 132 45 0 289 
1 1153 346 0 2429 

0.1 76.9 23.1 0 
0 47.5 142 a 
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Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
l-'lmm.1 (N08) 533-364fi Fax: (808) 516-1267 

File Name : PM_Phillipine Sea - Roosevelt Ave 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

PHILLIPINE SEA ROOSEVELT AVE PHILLIPINE SEA ROOSEVELT AVE 
From North From East From South From West 

Start Time R ht Thru Left Other .,_ R ht Thru Left Other . T- R ht Thru Left Other .T..., R ht Thru Left Ot11er , TOUlii Int, Total 

Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 04:00 PM 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

25 
37 
38 
23 

0 
0 
0 
0 

0 
5 
5 
4 

0 
0 
0 
0 

25 
42 
43 
27 

3 85 
6 86 
5 91 
3 69 

0 
0 
0 
0 

0 
0 
0 
0 

88 
92 
96 
72 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

137 
149 
136 
161 

44 
43 
41 
44 

0 
0 
0 
0 

181 
192 
177 
205 

294 
326 
316 
304 

Total Volume 
% Aoo. Total 

123 
89.8 

0 
0 

14 
10.2 

0 
0 

137 17 331 
4.9 95.1 

0 
0 

0 
0 

348 0 
0 

0 
0 

0 
0 

0 
0 

0 0 
0 

583 
77.2 

172 
22.8 

0 
0 

755 1240 

PHF .809 .000 .700 .000 .797 .708 .909 .000 .000 ,906 .000 .000 .000 .000 .000 .000 .905 .977 .000 .921 .951 

PHILLIPINE SEA 
Out In rn 

1
ib:F141 01 :rt 1ru Left Olher 

Peak Hour Data 
o::r~ 
!,. ;o 

Nonh 
i u- .... 

~ 0 
0 en 
rn 

Peak Hour Begins at 04:00 P ~ 5";;;; 
r C, i::j

,-a,
Class 1 ~ ::::,0 

~~ 
~ Iii 
!!l 0 ~ -

. 
I r 

Left hi Other 
0 0 0 

c=ID C]] 
Qui In Total 
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Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone · (808) 533-3646 ra, · (!?08) 526-1267 

File Name : PM_Renton Rd - Kapolei Pkwy 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed -Uashilled 
RENTON RD KAPOLEIPKWY RENTON RD KAPOLEl PKWY 

Start Time Right I 

From North 
Thro I Left I Peds 

From East 
Right I Thru I Left I Peds 

From South 
Right I Thro I Left I Peds Right I 

From West 
Thru I Left I u-Tum> I Peds Int. l'ollll [ 

03:30 PM 35 16 43 I 41 121 4 0 10 19 II I 12 141 34 0 0 489 
03:45 PM 36 15 41 0 44 108 2 0 11 28 12 0 13 126 38 0 0 474 

Totul 71 31 84 j 85 229 6 0 21 47 23 l 25 267 72 0 0 963 

04:00 PM 51 16 45 3 25 101 12 0 12 30 18 0 8 125 47 0 0 493 
04: 15 PM 36 20 37 2 28 98 9 0 13 22 14 0 )3 J36 38 0 0 466 
04:30 PM 46 16 39 0 22 97 6 0 12 28 9 0 14 153 48 0 (I 490 
04:45 PM 33 10 37 5 35 86 5 j 19 19 16 4 13 171 51 I 0 506 

Totul 166 62 158 to l 10 382 32 1 56 99 57 4 48 585 184 I 0 1955 

05:00 PM 37 15 35 
05:15PM 41 24 36 I 

Grand Total 315 132 313 13 
Apprch % 40.8 17.l 40.5 1.7 

Total % 8.2 3.4 8.1 0.3 

22 87 4 l 
30 91 9 0 

247 789 51 2 
22.7 72.5 4.7 0.2 

6.4 20.4 1.3 0.1 

11 24 11 0 
10 35 10 0 
98 205 101 5 
'.!4 SO.I 24.7 1.2 
2.5 5,3 2.6 0.1 

12 187 33 0 0 480 
12 136 29 I 0 465 
97 11 75 318 2 0 3863 

6.1 73.8 20 0.1 () 

2.5 30.4 8.2 0.1 0 
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Aust.in T sut.sumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone. (808) 533-3646 Fax. (808) 526-1167 

File Name : PM_Renton Rd - Kapolei Pkwy 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No :2 

Srart 
Time 

. 
Right 

RENTON RD 
rom North 

Thru Left reds ,..,, T=t Righi 

KAPOLEI PKWY 
From East 

Thru Leti Ped, •rp r ..., Right 

RENTON RD 
From Sou th 

Thru Left Pcds 'l'I' r,.., Righi 

KAPOLEI PKWY 
From West 

Thru Lefi ,,....... Peds ... T""'' 1n, Tot>I 

Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak l of I 
Peak Hour for Entire lnl~rsection Begins at 04·00 PM 

04:00 PM 51 16 45 3 115 25 JO] 12 (I 138 12 30 18 0 60 8 125 47 0 0 180 493 
Q04:15 PM 36 20 37 2 95 28 98 0 135 13 22 14 fl 49 Jj 136 38 0 0 187 466 

04:30 PM 46 16 39 0 IOI 22 97 6 () 125 12 28 9 0 49 14 153 48 0 0 215 490 
04:45 PM 33 10 37 5 85 35 86 5 I 127 19 19 16 4 58 13 171 51 l 0 236 506 
Toral Volume 166 62 158 10 396 I 10 382 32 I 525 56 99 57 4 216 48 585 184 I 0 818 1955 

% Ano. Tola! 41 Ji 15.7 39.9 2.5 21 72.8 6.1 0.2 25.9 45.8 26.4 J.9 5.9 71.5 22.5 0.1 0 
PHF .814 .775 .878 .500 .861 .786 .946 .667 .250 .951 .737 .825 _792 .250 .900 .857 .855 .902 .250 .000 .867 .966 

Peak Hour Data 

< !North I 
Peak Hour Begins al 04:00 P 

u 

T r 



Aust.in T sut.sumi & As sociat.e s 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Pham : (8fJ8) 533-3646 Fi.Le (808) 526-1267 

File Name : PM_WWTP Dwy #1 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed . Class 1 
GEIGER RD GEIGER RD WWTPDWY#1 
From WestFrom South From East From North 

Int. Total IRghl I Thrul Leftl OtherRghl I Thru ] Left I OtherRght I Thru I Left I OtherRght Thru I Left I OtherStart Time 
2381 129 0 03 0 1 00 101 3 00 0 0 003:30 PM 
2440 137 0 05 0 0 00 96 5 01 0 0 003:45 PM 
4821 266 0 08 0 1 00 197 8 01 0 0 0Total 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

Total 

05:00 PM 
05:15PM 

Grand Total 
Apprch % 

Total% 

0 
0 
0 
0 
0 

2 
1 
4 

100 
0.2 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
0 
2 

0.3 
0 1 

71 
95 
93 
93 

352 

69 
75 

693 
98.4 
35.7 

1 
0 
0 
0 
1 

0 
0 
9 

1.3 
0.5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2 
0 
0 
0 
2 

0 
1 

11 
91.7 

0.6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 

8.3 
0.1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 

0.1 
0.1 

138 0 0 
165 0 0 
156 0 0 
158 1 0 
617 1 0 

169 0 0 
167 0 0 

1219 1 0 
99.8 0.1 0 
62.8 0.1 0 

212 
260 
249 
253 
974 

241 
244 

1941 
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Aust.in Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone: (808) 533-3fJ46 Fax: (IW8) 5!6- / !67 

File Name : PM_ WWTP Dwy #1 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

WWTP DWY tt1 GEIGER RD GEIGER RD 
From North From East From South From West 

r«~ R ht Thru Left Other To<a1 R ht Thru Left Other • .T""" Int. Total 
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins al 04·00 PM 

04:00 PM 0 0 0 0 0 0 71 1 0 72 2 0 0 0 2 0 138 0 0 138 212 
04:15 PM 0 0 0 0 0 0 95 0 0 95 0 0 0 0 0 0 165 0 0 165 260 
04:30 PM 0 0 0 0 0 0 93 0 0 93 0 0 0 0 0 0 156 0 0 156 249 
04:45 PM 0 0 0 0 0 1 93 0 0 94 0 0 0 0 0 0 158 1 0 159 253 

Total Volume 0 0 0 0 0 1 352 1 0 354 2 0 0 0 2 0 617 1 0 618 974 
% Aoo. Total 0 0 0 0 0.3 99.4 0.3 0 100 0 0 0 0 99.8 0.2 0 

PHF .000 .000 .000 .000 .000 .250 .926 .250 .000 .932 .250 .000 .000 .000 .250 .000 .935 .250 .000 .936 .937 

.;:., 
-' 

i-.... 
1: n 
.; 
LC 

5 

Peak Hour Data 

i 
North 

Peak Hour Begins al 04:00 P 

Clas 1 

◄ l T 
Left 

0 

C3 
Out In 

ther 
0 

1" ;u
---"' 

~ 

o-:r s- - ., 
m 

0 
:; 
!llo 

l~ 
□ 

i~ 
iij 
(.!) 

8~ 



Austin T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
P!tvne. (808) 533-3646 Fax: (808) 526-1267 

File Name : PM_WWTP Dwy#2- Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed . Class 1 
GEIGER RD GEIGER RD 
From West 

WWTP DWY#2 
From South 

Rghl I Thru [ left I Other 
From EastFrom North 

Int. Total IRghl I Thru I lert I Other Rght I Thru [ left I Other Rghl Thru l lert I OtherStart Time 
2320 132 0 00 0 0 0 

0 0 0 0 
0 94 0 00 0 6 003:30 PM 

2170 139 2 00 75 0 0 
0 0 0 0 

1 0 0 003:45 PM 
4490 271 2 00 169 0 01 0 6 0Total 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

Total 

05:00 PM 
05:15 PM 

Grand Total 
Apprch % 

Total % 

0 
1 
1 
0 
2 

0 
2 
5 

21 .7 
0,3 

0 6 
0 2 
0 2 
0 0 
0 10 

0 2 
0 0 
0 18 
0 78,3 
0 0.9 

0 
0 
0 
0 
0 1 

0 
0 
0 
0 
0 

1 
1 
0 
0 
2 

0 
0 
2 

0.3 
0. 1 

96 
94 
91 
73 

354 

78 
71 

672 
99.7 
34.8 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

161 0 0 
157 0 0 
158 0 0 
168 0 0 
644 0 0 

170 1 0 
145 1 0 

1230 4 0 
99.7 0.3 0 
63.7 0.2 0 

264 
255 
252 
241 

1012 

251 
219 

1931 
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Austin Tsutsumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Plw11e. (808) 533-3646 Fm·: (808) 526- 1267 

FIie Name : PM_WWTP Dwy #2- Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/201 4 
Page No : 2 

WWTP DWY #2 GEIGER RD GEIGER RD 
From North From East From South From West 

Start Time R ht Thru Left Other .T""" R ht Thru Left Other , r.... R ht Thru Left Other T°"" R ht Thru Left Other Toti!I lnl TOta! 
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins al 04:00 PM 

04:00 PM 0 0 6 0 6 1 96 0 0 97 0 0 0 0 0 0 161 0 0 161 264
04:15 PM 1 0 2 0 3 1 94 0 0 95 0 0 0 0 0 0 157 0 0 157 255 
04:30 PM 1 0 2 0 3 0 91 0 0 91 0 0 0 0 0 0 158 0 0 158 252 
04:45 PM 0 0 0 0 0 0 73 0 0 73 0 0 0 0 0 0 168 0 0 168 241 

Total Volume 2 0 10 0 12 2 354 0 0 356 0 0 0 0 0 0 644 0 0 644 1012 
% Ao□. Total 16,7 0 83.3 0 0.6 99.4 0 0 0 0 0 0 0 100 0 0 

PHF .500 .000 .417 .000 .500 .500 .922 .000 .000 .918 .000 .000 .000 .000 .000 .000 .958 .000 .000 .958 .958 

0 
a:: 

WWTPDWY#2 
Out In Total 

I~ ;IT,~1
R~ht Thru Left Other 
◄J I ➔

• 

Peak Hour Data .. 
I 

North 

Peak Hour Begins at 04;00 P 

Class 

., 
Left 
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In 

u 
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0 0 

0 i ~ 
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Aust.in T sut.sumi & Associates 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Phone: {8()8) 533-3646 Fcv. : (808) 526- 1267 

File Name : PM_WWTP Dwy #3 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 1 

Grouos Printed- Class 1 
GEIGER RDGEIGER RD 

From East 
WVVTP DWY#3 

From WestFrom SouthFrom North 
Rght I Thru I Left I Other Int. Total IRght l Thru I Left I OtherRght I Thru I Left I OtherRght ! Thru I Left I Other 

0 0 0 0 
Start Time 

2460 125 7 04 93 0 0 
0 0 0 0 

7 0 10 003:30 PM 
2220 137 3 05 70 0 0 

0 262 10 0
6 0 1 003:45 PM 

4680 0 0 09 163 0 0Total 13 0 11 0 

04:00 PM 
04:15 PM 
04:30 PM 
04:45 PM 

Total 

05:00 PM 
05:15 PM 

Grand Total 
Apprch % 

Total % 

3 0 3 
2 0 4 
5 0 6 
2 0 6 

12 0 19 

4 0 3 
1 0 3 

30 0 36 
45.5 0 54.5 

1.5 0 1.8 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

5 
4 
5 
5 

19 

4 
4 

36 
5.3 
1.8 

91 
87 
89 
69 

336 

71 
71 

641 
94.7 
32.6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

159 1 0 
151 2 0 
154 4 0 
164 3 0 
628 10 0 

168 1 0 
143 3 0 

1201 24 0 
98 2 0 
61 1.2 0 

262 
250 
263 
249 

1024 

251 
225 

1968 



Aust.in T sut.sumi & As sociat.es 
501 Sumner Street, Suite 521 

Honolulu, HI 96817-5031 
Pl1<me: (808} 533-3646 Fax: (808) 526-1267 

File Name : PM_ WWTP Dwy #3 - Geiger Rd 
Site Code : 00000000 
Start Date : 9/3/2014 
Page No : 2 

WWTP DWY #3 GEIGER RD GEIGER RD 
From North From East From South F om West 

Start Time R ht Thru Left Other T""" R ht Thru Left Other T""' R ht Thru Left Other T""' R hi Thru Left Other ;,... lnl Total
Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 04:00 PM 

04:00 PM 3 0 3 0 6 5 91 0 0 96 0 0 0 0 0 0 159 1 0 160 262
04:15 PM 2 0 4 0 6 4 87 0 0 91 0 0 0 0 0 0 151 2 0 153 250
04:30 PM 5 0 6 0 11 5 89 0 0 94 0 0 0 0 0 0 154 4 0 158 263
04:45 PM 2 0 6 0 8 5 69 0 0 74 0 0 0 0 0 0 164 3 0 167 249 

Total Volume 12 0 19 0 31 19 336 0 0 355 0 0 0 0 0 0 628 10 0 638 1024 
%Aoo. Total 38.7 0 61.3 0 5.4 94.6 0 0 0 0 0 0 0 98.4 1.6 0 

PHF .600 .000 .792 .000 .705 .950 .923 .000 .000 .924 .000 .000 .000 .000 .000 .000 .957 .625 .000 .955 .973 

WWTPDWY#3 
Out In Total 

C3ru ~ ~ 
1 ' I 121 101 ol :rt Tlru Left Other 
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Level of Service Criteria 



APPENDIX 8 - LEVEL OF SERVICE (LOS) CRITERIA 

VEHICULAR LEVEL OF SERVICE FOR 
SIGNALIZED INTERSECTIONS (HCM 2010) 

Level of service for vehicles at signalized intersections is directly related to delay values and is 
assigned on that basis. Leve.I of Service is a measure of the acceptability of delay values to 
motorists at a given intersection. The criteria are given in the table below. 

Level-of Service Criteria for Signalized Intersections 

Control Delay per 
Level of Service Vehicle (sec./veh.) 

A < 10.0 
B >10.0 and$ 20.0 
C >20.0 and $ 35.0 
D >35.0 and ::; 55.0 
E >55.0 and $ 80.0 
F > 80.0 

Delay is a complex measure, and is dependent on a number of variables, including the quality of 
progression, the cycle length, the green ratio, and the v/c ratio for the lane group or approach in 
question. 

VEHICULAR LEVEL OF SERVICE CRITERIA FOR 
UNSIGNALIZED INTERSECTIONS (HCM 2010) 

The level of service criteria for vehicles at unsignalized intersections is defined as the average 
control delay, in seconds per vehicle. 

LOS delay threshold values are lower for two-way stop-controlled (TWSC) and all-way stop­
controlled (AWSC) intersections than those of signalized intersections. This is because more 
vehicles pass through signalized intersections, and therefore, drivers expect and tolerate 
greater delays. While the criteria for level of service for TWSC and AWSC intersections are the 
same, procedures to calculate the average total delay may differ, 

Level of Service Criteria for Two-Way Stop-Controlled Intersections 

Level of Average Control Delay 
Service (sec/veh) 

A .s: 10 
B >10 and S15 
C >15 and .s:25 
D >25 and S35 
E >35 and sso 
F > 50 



AUSTIN, TSUTSUMI & ASSOCIATES, INC.ATA CIVIL ENGtNEE.1'19 • SUl=IVeYOl=IS 

APPENDIX C 

Full Level of Service Table 
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CIVIL ENGINEei:19 • SUl'lVeYOASATA 

APPENDIX D 

Level of Service Calculations 



HCM 2010 Signalized Intersection Summary 
10/24/20141: Kaeolei Pkwl & Kualakai Pkwl 

~ --+ 
.,._ '- '. ./ 

Movement EBL EBT WBT BR SBL SBR ,,.,,
Lane Configurations ttt ttt '("('",
Volume (veh/h) 333 364 604 360 170 208 "" 
Number 5 2 6 16 7 14 
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 
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 
Adj Flow Rate, veh/h 362 396 657 391 185 226 
Adj No. of Lanes 2 3 3 2 2 2 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 
Cap, veh/h 550 3242 1842 1376 453 812 
Arrive On Green 0.16 0.64 0.36 0.36 0.13 0.13 
Sat Flow, veh/h 3442 5253 5253 2787 3442 2787 
Grp Volume(v), veh/h 362 396 657 391 185 226 
Grp Sat Flow(s),veh/h/ln 1721 1695 1695 1393 1721 1393 
QServe(g_s), s 5.1 1.6 4.9 4.3 2.6 3.3 
Cycle QClear(g_c), s 5.1 1.6 4.9 4.3 2.6 3.3 
Prop In Lane 1.00 1.00 1.00 1.00 
Lane Grp Cap(c), veh/h 550 3242 1842 1376 453 812 
V/C Ratio(X) 0.66 0.12 0.36 0.28 0.41 0.28 
Avail Cap(c_a), veh/h 1788 7925 4696 2940 2781 2697 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(!) 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 20.5 3.7 12.1 7.7 20.7 14.2 
Iner Delay (d2), s/veh 1.3 0.0 0.1 0.1 0.6 0.2 
Initial QDelay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 
o/oile BackOfQ(50%),veh/ln 2.5 0.7 2.3 2.1 1.2 2.8 
LnGrp Delay(d),s/veh 21 .8 3.7 12.3 7.9 21 .3 14.4 
LnGre LOS C A B A C B 
Approach Vol, veh/h 758 1048 411 
Approach Delay, s/veh 12.4 10.6 17.5 
Approach LOS B B B 

imer 1 2 3 4 5 6 7 8 
Assigned Phs 2 4 5 6 
Phs Duration (G+Y+Rc), s 39.1 12.8 14.3 24.8 
Change Period (Y+Re), s 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 81.0 42.0 27.0 48.0 
Max QClear Time (g_c+l1), s 3.6 5.3 7.1 6.9 
Green Ext Time (p_c), s 12.8 1.6 1.2 11 .9 

ntersection Summa 
HCM 2010 Ctrl Delay 12.5 
HCM 2010 LOS B 

oles 
User approved changes to right tum type. 

Synchro 9 ReportExisting AM 
Page 1Z:12010\10-085.001\Exist\Exist AM REV.syn 



HCM 2010 Signalized Intersection Summary 
2: Kaeolei Pk~ & Renton Rd 10/24/2014 

.,,}- ___.,. "'), 'f +- '- ~ t ~ '. ' 
.,, 

ovement 
Lane Configurations 

EBL 
"i 

EBT 
'f. 

EBR WBL, WBT 
t 

WBR .,, NBL, BR SB[ 

"I 
SBT 

ttt. 
SB · 

~olume (veh/h 24 61 16 288 108 290 43 350 213 289 42 
Number 3 8 18 7 4 14 5 12 1 6 16 
Jnitial Q{Qb} veh 0 0 0 0 0 0 0 0 0 0 d 
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 
Adj Sat Flow, veh/h/ln
M Flow Rate, veh/h 

1863 
26 

1863 
66 

1900 
12 

1863 
313 

1863 
117 

1863 
82 

1863 
47 

1863 
66 

1900 
300 

1863 
232 

1863 
314 

1900 
3j 

Adj No. of Lanes 1 1 0 1 1 1 1 3 0 1 3 0 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Ca , veh/h 376 460 84 431 559 475 61 1267 492 274 2216 222 
Arrive On Green 0.30 0.30 0.30 0.30 0.30 0.30 0.03 0.35 0.35 0.15 0.47 0.47 
Sat Flow, veh/h
1 

1179 1535 279 1316 1863 1583 1774 3606 1400 1774 4700 470 
Grp Volume(v), veh/h 26 0 78 313 117 82 47 720 346 232 225 121 
Grp Sat Flow s veh/h/ln 1179 0 1814 1316 1863 1583 1774 1695 1616 1774 1695 1780 
QServe(g s), s 1.6 0.0 2.9 21.2 4.3 3.5 2.4 16.2 16.4 11 .8 3.5 3.6 
Cycle QClear(g.=£) s 5.9 0.0 2.9 24.1 4.3 3.5 2.4 16.2 16.4 11.8 3.5 3.6 
Prop In Lane 1.00 0.15 1.00 1.00 1.00 0.87 1.00 0.26 
ane Gre CaP.(c), veh/h 376 0 544 431 559 475 61 1191 568 274 1599 839 

V/C Ratio(X) 0.07 0.00 0.14 0.73 0.21 0.17 0.77 0.60 0.61 0.85 0.14 0.14 
~vail Cae{c a , veh/h 455 0 665 519 683 581 555 2889 1377 555 2889 1516 
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 
Uestream Filter{! 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 26.4 0.0 23.7 32.5 24.2 24.0 44.4 24.8 24.8 38.1 13.9 13.9 
ncr Delayj q,2)1 s/veh 0.1 0.0 0.1 4.1 0.2 0.2 18.5 0.5 1.1 7.1 0.0 0.1 
Initial QDelay(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 
f/4ile BackOfQ(50% ,veh/ln 0.5 0.0 1.5 8.1 2.3 1.6 1.5 7.7 7.5 6.3 1.6 1.8 
LnGrp Dela~d),s/veh 26.5 0.0 23.9 36.6 24.4 24.1 62.9 25.3 25.9 45.2 13.9 14.0 
LnGre LOS C C D C C E C C D B B 
Approach Vol, veh/h 104 512 1113 578 
Ai:mroach Delay s/veh 24.5 31.8 27.0 26.5 
Approach LOS C C C C 

imer 2 3 4 5 6 7 8 
Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc s 20.3 38.6 33.8 9.2 49.7 33.8 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 
Max Green Settin Gmax, s 29.0 79.0 34.0 29.0 79.0 34.0 
Max QClear Time (g c+l1), s 13.8 18.4 26.1 4.4 5.6 7.9 
Green Ext Time P...,£), s 0.6 14.2 1.7 0.1 14.4 2.7 

Intersection Summa 
HCM 2010 Ctrl Dela 27.9 
HCM 2010 LOS C 

Existing AM Synchro 9Report 
Z:\2010\10-085.001\Exist\Exist AM REV.syn Page 2 



HCM 2010 TWSC 
10/13/20143: Phillipine Sea & Renton Rd 

ntersection 
Int Delay, s/veh 7.8 

ovement EBT EBR WBL WBT NBL NBR 
Vol, veh/h 1 1 181 1 2 80 
Conflicting Peds, #/hr 0 0 0 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 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 1 1 197 1 2 87 

1Major/Minor Major1 Major2 Minor1 

Conflicting Flow All 
Stage 1 

0 0 2 0 397 
2 

2 

Stage 2 
Critical Hdwy 4.12 

395 
6.42 6.22 

Critical Hdwy Sig 1 5.42 
Critical Hdwy Stg 2 
Follow-up Hdwy 2.218 

5.42 
3.518 3.318 

Pot Cap-1 Maneuver 1620 608 1082 
Stage 1 1021 
Stage 2 681 

Platoon blocked, % 
Mov Cap-1Maneuver 1620 534 1082 
Mov Cap-2 Maneuver 

Stage 1 
534 

1021 
Stage 2 598 

~pproach EB WB lilB 
HCM Control Delay, s 0 7.5 8.7 
HCMLOS A 

inor [ane/Major Mvmt NBLn1 EBT EBR WBL WBT 
Capacity (veh/h) 1056 - 1620 
HCM Lane V/C Ratio 0.084 - 0.121 
HCM Control Delay (s) 8.7 7.5 0 
HCM Lane LOS A A A 
HCM 95th %tile Q(veh) 0.3 0.4 

Existing AM Synchro 9 Report 
Z:\2010\10-085.001\Exist\Exist AM REV.syn Page 1 



HCM 2010 TWSC 
4: Phillieine Sea & Roosevelt Ave 10/13/2014 

ntersection 
Int Delay, s/veh 3.6 

~ovement 
Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

EBL 
64 
0 

Free 

92 
2 

70 

EBT 
267 

0 
Free 

-

0 
0 

92 
2 

290 

EBR 
0 
0 

Free 
None 

92 
2 
0 

WBL 
0 
0 

Free 

92 
2 
0 

WBT 
530 

0 
Free 

-

0 
0 

92 
2 

576 

WBR 
14 
0 

Free 
None 

92 
2 

15 

NBL 
0 
0 

Stop 

92 
2 
0 

NBT 
0 
0 

Stop 
-

0 
0 

92 
2 
0 

NBR 
0 
0 

Stop 
None 

92 
2 
0 

SBL 
11 
0 

Stop 

92 
2 

12 

SBT SBR 
0 166 
0 0 

Stop Stop 
- None 

0 
0 

92 92 
2__j 
0 180 

Ma'or/Minor 
Conflicting Flow All 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Sig 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

a·or1 
591 

4.12 

2.218 
985 

985 

0 0 
Ma'or2 

290 

4.12 

2.218 
1272 

1272 

0 0 
Minor1 

1103 1020 
429 429 
674 591 
7.12 6.52 
6.12 5.52 
6.12 5.52 

3.518 4.018 
189 237 
604 584 
444 494 

114 217 
114 217 
553 534 
288 494 

290 

6.22 

3.318 
749 

749 

Minor2 
1013 1013 584 

584 584 
42!L 429 
7.12 6.52 6.22 
6.12 5.52 
6.12 5.52 

3.518 4.018 3.318 
217 239 512 
498 498 
604 584 

203 219 512 
203 219 
456 498 
553 534 

[f4. roach EB WB NB SB 
HCM Control Delay, s 1.7 0 0 18 
HCM LOS A C 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 

- 985 
- 0.071 
0 8.9 
A A 

0 
A 

- 1272 

0 
A 

- 468 
- 0.411 

18 
C 

HCM 95th %tile Q(veh) 0.2 0 2 

Existing AM Synchro 9 Report 
Z:12010110-085.001\Exist\Exist AM REV.syn Page 2 



HCM 2010 TWSC 
10/13/20145: Essex Rd & Roosevelt Ave/Gei9er Rd 

ntersection 
Int Delay, s/veh 0.4 

ovement EBT EBR WBL WBT NBL NBR 
Vol, veh/h 265 5 23 556 5 4 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized None - None None 
Storage Length 50 0 
Veh in Median Storage, # 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
MvmtFlow 288 5 25 604 5 4 

a·or/Minor Ma·ort Ma'or2 Minor1 
Conflicting Flow All 0 0 293 0 945 291 

Stage 1 291 
Stage 2. 

Critical Hdwy 4.12 
654 
6.42 6.22 

Critical Hdwy Stg 1 5.42 
Critical Hdwy Stg 2 5.42 
Follow-upHdwy 2.218 3.518 3.318 
Pot Cap-1 Maneuver 1269 291 748 

Stage 1 759 
Stage 2 517 

Platoon blocked, % 
Mov Cap-1 Maneuver 1269 285 748 
Mov Cap-2 Maneuver 285 

Stage 1 759 
Stage 2 507 

~eeroach EB WB NB 
HCM Control Delay, s 0 0.3 14.4 
HCMLOS B 

rMvmt NBLn1 EBT EBR WBL WBT 
Capacity (veh/h) 393 - 1269 

.HCM Lane V/C Ratio 0.025 0.02 
HCM Control Delay (s) 14.4 7.9 
HCM Lane LOS B A 
HCM 95th %tile Q(veh) 0.1 0.1 

Existing AM Synchro 9 Report 
Z:\2010\10-085.001\Exist\Exist AM REV.syn Page3 



HCM 2010 TWSC 
6: Geiger Rd & Ewa Refuse Convenience Center 10/1 3/2014 

ntersection 
Int Delay, s/veh 0.3 

ovement 
Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

ESL EST EBR 
0 271 1 
0 0 0 

Free Free Free 
- None 

0 
0 

92 92 92 
2 2 2 
0 295 1 

WSL 
8 
0 

Free 

92 
2 
9 

WBT WBR 
592 0 

0 0 
Free Free 

- None 

0 
0 

92 92 
2 2 

643 0 

NBL 
3 
0 

Stop 

92 
2 
3 

NBT 
0 
0 

Stop 

0 
0 

92 
2 
0 

NBR 
15 
0 

Stop 
None 

92 
2 

16 

SBL SST 
0 0 
0 0 

Stop Stop 
-

0 
0 

92 92 
2 2 
0 0 

SBR 
0 
0 

Stop 
None 

92 
2 
0 

ajar/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 643 0 0 296 0 0 956 956 295 964 957 643 

Stage 1 295 295 661 661 
Stage 2 661 661 303 296 

Critical Hdwy 4.12 4.12 7.12 6.52 6.22 7.12 6.52 6.22 
Critical Hdwy Stg 1 6.12 5.52 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 6.12 5.52 
Follow-up Hdwy 2.218 2.218 3.518 4.018 3.318 3.518 4.018 3.318 
Pot Cap-1 Maneuver 942 1265 238 258 744 235 258 473 

Stage 1 713 669 452 460 
Stage 2 452 460 706 668 

Platoon blocked, % 
Mov Cap-1 Maneuver 942 1265 236 255 744 228 255 473 
Mov Cap-2 Maneuver 236 255 228 255 

Stage 1 713 669 452 455 
Stage 2 447 455 691 668 

~eeroach EB WB NB SB 
HCM Control Delay, s 0 0.1 11 .8 0 
HCMLOS B A 

inor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSSLn1 
Capacity (veh/h) 548 942 - 1265 
HCM Lane V/C Ratio 0.036 - 0.007 
HCM Control Delay (s) 11.8 0 - 7.9 0 0 
HCM Lane LOS B A A A A 
HCM 95th %tile Q(veh) 0.1 0 0 

Existing AM Synchro 9 Report 
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HCM 2010 TWSC 
10/13/2014 7: Gei9er Rd & Honouliuli Drwy 1 

Intersection 
Int Delay, s/veh 0.3 

ovement 
Vol, veh/h 
Confiicling Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

EBL EBT 
0 268 
0 0 

Free Free 
- None 

0 
0 

92 92 
2 2 
0 291 

WBT WBR 
579 4 

0 0 
Free Free 

- None 

0 
0 

92 92 
2 2 

629 4 

SBL 
6 
0 

Stop 

0 
0 
0 

92 
2 
7 

SBR 
10 
0 

Stop 
None 

92 
2 

11 

a·or/Minor 
Conflicting Flow All 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Sig 1 
Critical Hdwy Sig 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Ma'or1 
634 

4.12 

2.218 
949 

949 

0 
Ma'or2 

0 
Minor2 

923 
632 
291 

6.42 
5.42 
5.42 

3.518 
299 
530 
759 

299 
299 
530 
759 

632 

6.22 

3.318 
480 

480 

roach 
HCM Control Delay, s 
HCMLOS 

EB 
0 

WB 
0 

SB 
14.6 

B 

inor Lane/MajQr Mvmt 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

ESL 
949 

0 
A 
0 

EBT WBT WBRSBLn1 
- 391 
- 0.044 
- 14.6 

B 
0.1 

Synchro 9 ReportExisting AM 
Page 5Z:\2010\10-085.001\Exist\Exist AM REV.syn 



HCM 2010 TWSC 
8: Geiger Rd & Honouliuli Drwy 2 10/13/2014 

ntersection 
Int Delay, s/veh 0.3 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Vol, veh/h 3 261 0 0 575 13 0 0 0 5 0 7 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control 
RT Channelized 

Free Free Free 
- None 

Free Free Free 
- None 

Stop Stop Stop 
- None 

Stop Stop Stop 
- None 

Storage length 
Veh in Median Storage, # 0 0 0 0 
Grade, % 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
Mvmt Flow 3 284 0 0 625 14 0 0 0 5 0 8 

,Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 639 0 0 284 0 0 926 929 284 922 922 632 

Stage 1 290 290 632 632 
Stage 2 636 639 290 290 

Critical Hdwy 4.12 4.12 7.12 6.52 6.22 7.12 6.52 6.22 
Critical Hdwy Sig 1 6.12 5.52 6.12 5.52 
Critical Hdwy Sig 2 6.12 5.52 6.12 5.52 
Follow-up Hd~ 2.218 2.218 3.518 4.018 3.318 3.518 4.018 3.318 
Pot Cap-1 Maneuver 945 1278 249 268 755 251 270 480 

Stage 1 718 672 468 474 
Stage 2 466 470 718 672 

Platoon blocked, % 
Mov Cap-1 Maneuver 945 1278 244 267 755 250 269 480 
Mov Cap-2 Maneuver 244 267 250 269 

Stage 1 715 669 466 474 
Stage 2 459 470 715 669 

~eeroach EB WB NB SB 
HCM Control Delay, s 0.1 0 0 15.8 
HCM LOS A C 

Minor Lane/Major Mvmt NBLJ11 EBL EBT EBR WBL WBT WBR SBLJ11 
Capacity (veh/h) . 945 1278 - 347 
HCM lane V/C Ratio - 0.003 - 0.038 
HCM Control Delay (s) 0 8.8 0 0 - 15.8 
HCM lane LOS A A A A C 
HCM 95th %tile Q(veh) 0 0 0.1 

Existing AM Synchro 9 Report 
Z:12010\10-085.001\Exist\Exist AM REV.syn Page 6 



HCM 2010 Signalized Intersection Summary 
10/27/20149: Kaeolei Pkw~ & Gei9er Rd 

ovement 
Lane Configurations 
Volume (veh/h) 
Number 

,> 

EB[ 
"i 
8 
7 

-+ 
EBT 
ti. 
110 

4 

•EBR 

167 
14 

f 
WBL 

'I 
88 
3 

+-

WBT 
t 

210 
8 

'-
WBR., 

195 
18 

~ 
NBL 

'I 
336 

5 

t 
NBT 
++ 
717 

2 

I" 
BR .,, 
139 
12 

\. 
SBL 

"i 
146 

1 

i 
SBT 
tt 
501 

6 

~ 

SB .,, 
42 
16 

Initial Q(Qbl, veh 
Ped-Bike Adj{A_pbT) 
Parking Bus, Adj 
Adj Sat Flow, veh/h/ln 
Adj Flow Rate, veh/h 
Adj No. of Lanes 
Peak Hour Factor 

0 
1.00 
1.00 
1863 

9 
1 

0.92 

0 

1.00 
1863 
120 

2 
0.92 

0 
1.00 
1.00 
1900 

14 
0 

0.92 

0 
1.00 
1.00 

1863 
96 
1 

0.92 

0 

1.00 
1863 

228 
1 

0.92 

0 
1.00 
1.00 

1863 
39 
1 

0.92 

0 
1.00 
1.00 

1863 
365 

1 
0.92 

0 

1.00 
1863 
779 

2 
0.92 

0 
1.00 
1.00 

1863 
64 
1 

0.92 

0 
1.00 
1.00 
1863 
159 

1 
0.92 

0 

1.00 
1863 
545 

2 
0.92 

0 
1.00 
1.00 

1863 
7 
1 

0.92 

Percent Heavy Veh, % 
Cap, veh/h 
Arrive On Green 

2 
16 

0.01 

2 
342 
0.11 

2 
39 

0.11 

2 
125 

0.07 

2 
314 

0.17 

2 
267 
0.17 

2 
416 
0.23 

2 
1476 
0.42 

2 
661 

0.42 

2 
202 

0.11 

2 
1048 
0.30 

2 
469 

0.30 

Sat Flow, veh/h 1774 3199 368 1774 1863 1583 1774 3539 1583 1774 3539 1583 

Grp Volume(v),veh/h 
Grp Sat Flow(s),veh/h/ln 
QServe{g_s), s 
Cycle QClear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 

9 
1774 

0.4 
0.4 

1.00 
16 

0.56 
410 
1.00 

66 
1770 

2.8 
2.8 

189 
0.35 
839 
1.00 

68 
1798 

2.9 
2.9 

0.20 
192 

0.36 
853 
1.00 

96 
1774 

4.4 
4.4 

1.00 
125 
0.77 
410 
1.00 

228 
1863 

9.5 
9.5 

314 
0.73 
883 
1.00 

39 
1583 

1.7 
1.7 

1.00 
267 
0.15 
751 
1.00 

365 
1774 
16.3 
16.3 
1.00 
416 
0.88 
733 
1.00 

779 
1770 
13.5 
13.5 

1476 
0.53 
1894 
1.00 

64 
1583 

2.0 
2.0 

1.00 
661 
0.10 
847 
1.00 

159 
1774 

7.2 
7.2 

1.00 
202 
0.79 
733 
1.00 

545 
1770 
10.5 
10.5 

1048 
0.52 
1894 
1.00 

7 
1583 

0.3 
0.3 

1.00 
469 
0.01 
847 
1.00 

Upstream Filter(I) 
Uniform Delay (d), s/veh 
Iner Delay (d2), s/veh 
Initial QDelay(d3),s/veh 
%ile BackOfQ(50%),veh/ln 
LnGrp Delay(d),s/veh 
LnGre LOS 

1.00 
40.6 
27.3 
0.0 
0.3 

67.8 
E 

1.00 
34.1 
1.1 
0.0 
1.4 

35.2 
D 

1.00 
34.1 
1.1 
0.0 
1.5 

35.2 
D 

1.00 
37.6 
9.4 
0.0 
2.5 

46.9 
D 

1.00 
32.4 
3.2 
0.0 
5.2 

35.6 
D 

1.00 
29.2 
0.2 
0.0 
0.8 

29.4 
C 

1.00 
30.3 

6.0 
0.0 
8.7 

36.3 
D 

1.00 
17.9 
0.3 
0.0 
6.7 

18.2 
B 

1.00 
14.6 
0.1 
0.0 
0.9 

14.6 
B 

1.00 
35.5 
6.7 
0.0 
3.9 

42.2 
D 

1.00 
24.1 
0.4 
0.0 
5.2 

24.5 
C 

1.00 
20.5 
0.0 
0.0 
0.1 

20.5 
C 

Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

143 
37.2 

D 

363 
38.0 

D 

1208 
23.5 

C 

711 
28.4 

C 

1mer 2 3 4 5 6 7 8 
Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s 15.3 40.3 11.8 14.8 25.3 30.3 6.7 19.8 
Change Period (Y+Re), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 34.0 44.0 19.0 39.0 34.0 44.0 19.0 39.0 
Max QClear Time (g_c+11), s 
Green Ext Time (p_c), s 

9.2 
0.4 

15.5 
11.4 

6.4 
0.2 

4.9 
2.4 

18.3 
1.0 

12.5 
11.8 

2.4 
0.0 

11 .5 
2.3 

1 ntersection Summa~ 
HCM 2010 Ctr! Delay 27.9 
HCM 2010 LOS C 

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report 
Page 1HL 



HCM Signalized Intersection Capacity Analysis 
10: Ft Weaver Rd & Gei9er Rd/lro9uois Rd 10/15/2014 

.J, ., +- .,,
~ ~ '- t ~ \. !"'ovement 

Lane Configurations 
Volume (vph) 

EBL 

259 ' 
EBT 
4'+ 
129 

EBR 
r' 

156 

WBL 

50 ' 
WBT 

+ 
222 

WBR 
r'r' 
266 

NBL 

149 '' 
NBT 

+++ 
1348 

NBR 
r' 
4 

SBL 
'l'i 
162 

SBT 
+++ 

875 

SB~ 
r' 

120 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 6.0 
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00 0.88 0.97 0.91 1.00 0.97 0.91 1.00 
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Flt Protected 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (P-rot) 1610 3307 1583 1770 1863 2787 3433 5085 1583 3433 5085 1583 
Flt Permitted 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (eerm) 1610 3307 1583 1770 1863 2787 3433 5085 1583 3433 5085 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow {vRh) 282 140 170 54 241 289 162 1465 4 176 951 130 
RTOR Reduction (vph) 0 0 86 0 0 199 0 0 2 0 0 58 
Lane Graue Flow (vehl 141 281 84 54 241 91 162 1465 2 176 951 72 
Tum Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm 
Protected Phases 3 3 4 4 5 2 1 6 
Permitted Phases 3 4 2 6 
Actuated Green, G (s) 30.5 30.5 30.5 39.5 39.5 39.5 16.7 127.4 127.4 17.6 128.3 128.3 
Effective Green, g (s) 32.5 32.5 32.5 41 .5 41.5 41 .5 18.7 130.4 128.4 19.6 131.3 129.3 
Actuated g/C Ratio 0.14 0.14 0.14 0.17 0.17 0.17 0.08 0.54 0.54 0.08 0.55 0.54 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 5.0 
Lane Grp Cap (vph) 218 447 214 306 322 481 267 2762 846 280 2781 852 
v/s Ratio Prot c0.09 0.08 0.03 c0.13 0.05 c0.29 c0.05 0.19 
v/s Ratio Perm 0.05 0.03 0.00 0.05 
v/c Ratio 0.65 0.63 0.39 0.18 0.75 0.19 0.61 0.53 0.00 0.63 0.34 0.08 
Uniform Delay, d1 98.3 98.0 94.7 84.7 94.3 84.8 107.1 35.2 26.0 106.7 30.3 26.8 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.68 1.65 5.28 
Incremental Delay, d2 8.7 3.9 2.5 0.6 10.9 0.4 3.9 0.7 0.0 3.9 0.3 0.2 
Delay (s) 107.0 101.9 97.2 85.3 105.2 85.2 111.0 35.9 26.0 77.0 50.1 141.5 
Level of Service F F F F F F F D C E D F 
Approach Delay (s) 101.8 93.5 43.3 63.3 
Approach LOS F F D E 

ntersectron Summa!i'. 
HCM 2000 Control Delay 65.2 HCM 2000 Level of Service E 
HCM 2000 Volume to Capacity ratio 0.60 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 

240.0 
64.0% 

Sum of lost time {s) 
ICU Level of Service 

16.0 
C 

Analysis Period (min) 15 
C Critical Lane Group 

Existing AM Synchro 9 Report 
Z:\2010\10-085.001\Exist\Exist AM REV.syn Page 2 



HCM Signalized Intersection Capacity Analysis 
11 : Ft Weaver Rd & Renton Rd 10/15/2014 

+- .,,..> '.-+ f '- ~ t ~ i 
ovement EBL EBT EBR WBL we:r WBR NBL NBT NBR SBL SBT SBA " .,, .,, .,,Lane Configurations "i 4' 4' r' "'i ttt "i ttt 

Volume (vph) 391 5 110 4 12 10 198 2650 15 67 1176 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 6.0 4.0 6.0 5.0 6.0 4.0 5.0 7.0 
Lane Ulil. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.91 1.00 
Frpb, ped/bikes 1.00 1.00 0.91 1.00 1.00 1.00 1.00 0.83 1.00 1.00 0.97 
Flpb,ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Fri 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Flt Protected 0.95 0.95 1.00 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Said. Flow (prot) 1681 1687 1434 1841 1583 1770 5085 1311 1770 5085 1536 
Flt Permitted 0.95 0.95 1.00 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Said. Flow {eerm) 1681 1687 1434 1841 1583 1770 5085 1311 1770 5085 1536 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 425 5 120 4 13 11 215 2880 16 73 1278 255 
RTOR Reduction (vph) 0 0 84 0 0 11 0 0 6 0 0 113 
Lane Group Flow (vph) 217 213 36 0 17 0 215 2880 10 73 1278 142 
Confl. Peds. {#/hr) 43 31 2 
Tum Type Split NA Perm Split NA Perm Prot NA Perm Prot NA Perm 
Protected Phases 4 4 3 3 5 2 1 6 
Permitted Phases 4 3 2 6 
Actuated Green, G (s) 39.3 39.3 39.3 6.6 6.6 36.2 154.9 154.9 15.2 133.9 133.9 
Effective Green, g (s) 39.3 39.3 39.3 6.6 8.6 36.2 156.9 155.9 17.2 135.9 133.9 
Actuated g/C Ratio 0.16 0.16 0.16 0.03 0.04 0.15 0.65 0.65 0.07 0.57 0.56 
Clearance Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 
Vehicle Extension {s) 4.0 4.0 4.0 3.0 3.0 5.0 6.0 6.0 3.0 6.0 6.0 
Lane Grp Cap (vph) 275 276 234 50 56 266 3324 851 126 2879 856 
v/s Ratio Prot c0.13 0.13 c0.01 c0.12 c0.57 0.04 0.25 
vis Ratio Perm 0.03 0.00 0.01 0.09 
vie Ratio 0.79 0.77 0.16 0.34 0.01 0.81 0.87 0.01 0.58 0.44 0.17 
Uniform Delay, d1 96.4 96.1 86.1 114.6 111.6 98.5 33.2 14.9 107.9 30.2 25.8 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.14 0.61 1.00 1.09 1.02 1.76 
Incremental Delay, d2 14.7 13.2 0.4 4.0 0.1 8.4 1.4 0.0 6.0 0.5 0.4 
Delay (s) 111.0 109.3 86.5 118.6 111.6 120.7 21 .8 14.9 123.1 31.3 45.8 
Level of Service F F F F F F C B F C D 
Approach Delay (s) 105.0 115.9 28.6 37.7 
Approach LOS F F C D 

Intersection Summa!l 
HCM 2000 Control Delay 39.8 HCM 2000 Level of Service D 
HCM 2000 Volume to Capacity ratio 0.84 
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 22.0 
Intersection Capacity Utilization 94.7% ICU Level of Service F 
Analysis Period (min) 15 
C Critical Lane Group 

Existing AM Synchro 9Report 
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HCM 2010 Signalized Intersection Summary 
1: Kaeolei Pkw;t & Kualakai Pkw;t 10/24/2014 

.,,. .,,~ '.'-
Movement EBL EST WBT WBR SBL SBR~, .,,,, ~, .,,,,Lane Configurations ttt ttt 
Volume (veh/h) 218 442 356 253 377 334 
Number 5 2 6 16 7 14 
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 
Adj Sat Flow, veh/hnn 1863 1863 1863 1863 1863 1863 
Adj Flow Rate, veh/h 237 480 387 275 410 363 
Adj No.of Lanes 2 3 3 2 2 2 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 
Cap, veh/h 368 2677 1480 1415 746 902 
Arrive On Green 0.11 0.53 0.29 0.29 0.22 0.22 
Sat Flow, veh/h 3442 5253 5253 2787 3442 2787 
Grp Volume{v), veh/h 237 480 387 275 410 363 
Grp Sat Flow(s),veh/hnn 1721 1695 1695 1393 1721 1393 
QServe(g_s), s 3.1 2.3 2.7 2.5 4.9 4.7 
Cycle QClear(g_c), s 3.1 2.3 2.7 2.5 4.9 4.7 
Prop In Lane 1.00 1.00 1.00 1.00 
Lane Grp Cap(c}, veh/h 368 2677 1480 1415 746 902 
V/C Ratio(X) 0.64 0.18 0.26 0.19 0.55 0.40 
Avail Cap(c_a), veh/h 516 6639 5224 3467 3094 2803 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(!) 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 20.0 5.8 12.7 6.3 16.3 12.3 
Iner Delay d2), s/veh 1.9 0.0 0.1 0.1 0.6 0.3 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 
%ile BackOfQ(50%),vehnn 1.5 1.1 1.3 1.4 2.4 3.9 
LnGrp Delay(d},s/veh 21.9 5.8 12.8 6.3 16.9 12.6 
LnG~ LOS C A B A B B 
Approach Vol, veh/h 
Approach Delay, s/veh 

717 
11.1 

662 
10.1 

773 
14.9 

Approach LOS B B B 

imer 1 2 3 4 5 6 7 8 
Assigned Phs 2 4 5 6 
Phs Duration (G+Y+Rc), s 30.6 16.1 11.0 19.6 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax}, s 61.0 42.0 7.0 48.0 
Max QClear Time (g_c+l1), s 4.3 6.9 5.1 4.7 
Green Ext Time (p_c), s 9.1 3.2 0.2 8.9 

Intersection Summa!X 
HCM2010 Ctrl Delay 12.2 
HCM 2010 LOS B 

Notes 
User approved changes to right tum type. 

Existing PM Synchro 9Report 
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HCM 2010 Signalized Intersection Summary 
2: Kaeolei Pkwy & Renton Rd 10/24/2014 

~ --+ ~ ~ 
,._ "- ~ t ~ '. ! ,.,, 

ovement 
Lane Configurations 

EBL, EST 
ft 

EBR WBL 
'i 

WBT 
t 

WBR 
r 

NBL 
'i 

NBT 
tttt 

NBR SBl, SBT 
tttt 

SB 

Volume (veh/h} 57 99 56 158 62 166 32 382 110 184 585 48 
Number 3 8 18 7 4 14 5 2 12 1 6 16 
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 
Adj Sat Flow, veh/hnn 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900 
Adj Flow Rate, veh/h 62 108 40 172 67 32 35 415 66 200 636 44 
Adj No. of Lanes 1 1 0 1 1 1 1 3 0 1 3 0 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 437 348 129 375 500 425 53 1207 188 258 1883 129 
Arrive On Green 0.27 0.27 0.27 0.27 0.27 0.27 0.03 0.27 0.27 0.15 0.39 0.39 
Sat Flow, veh/h 1291 1297 481 1235 1863 1583 1774 4441 690 1774 4860 334 
Grp Volume(v), veh/h 62 0 148 172 67 32 35 315 166 200 442 238 
Grp Sat Flow(s),veh/hnn 1291 0 1778 1235 1863 1583 1774 1695 1741 1774 1695 1804 
QServe(g_s), s 2.2 0.0 3.8 7.4 1.6 0.9 1.1 4.3 4.4 6.2 5.3 5.3 
Cycle QClear(g_c), s 3.8 0.0 3.8 11.2 1.6 0.9 1.1 4.3 4.4 6.2 5.3 5.3 
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.40 1.00 0.19 
Lane Grp Cap(c}, veh/h 437 0 477 375 500 425 53 921 473 258 1314 699 
V/C Ratio(X} 0.14 0.00 0.31 0.46 0.13 0.08 0.66 0.34 0.35 0.77 0.34 0.34 
Avail Cap(c_a), veh/h 857 0 1055 777 1106 940 743 2308 1185 743 2308 1228 
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(!) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 17.3 0.0 16.7 21.2 15.9 15.6 27.5 16.7 16.8 23.6 12.4 12.4 
Iner Delay (d2), s/veh 0.1 0.0 0,4 0.9 0.1 0.1 13.2 0.2 0.4 4.9 0.2 0.3 
Initial QDelay(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 0.8 0.0 1.9 2.6 0.8 0.4 0.7 2.0 2.2 3.4 2.5 2.7 
LnGrp Delay(d),s/veh 17.5 0.0 17.1 22.1 16.0 15.7 40.7 17.0 17.2 28.5 12.5 12.7 
LnGreLOS B 8 C 8 8 D 8 B C 8 8 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

210 
17,2 

8 

271 
19.8 

8 

516 
18.7 

8 

880 
16.2 

B 

[runer 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max QClear Time (g_c+l1), s 
Green Ext Time (p_c), s 

1 
1 

14.3 
6,0 

24.0 
8.2 
0.5 

2 
2 

21.6 
6.0 

39.0 
6.4 
9.2 

3 4 
4 

21.4 
6.0 

34.0 
13.2 
2.2 

5 
5 

7.7 
6.0 

24.0 
3.1 
0.1 

6 
6 

28.2 
6.0 

39.0 
7.3 
9.1 

7 8 
8 

21.4 
6.0 

34.0 
5.8 
2.3 

tersectionSumma,y 
HCM 2010 Ctr! Delay 
HCM 2010 LOS 

17.5 
8 
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HCM 2010 TWSC 
3: Phillieine Sea & Renton Rd 10/13/2014 

Intersection 
Int Delay, s/veh 8.4 

ovement EBT EBR WBL WBT NBL NBR 
Vol, veh/h 2 3 135 2 6 193 
Conflicting Peds, #/hr 0 0 0 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 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
MvmtFlow 2 3 147 2 7 210 

Major/Minor Maiort Maior2 Minor1 
Conflicting Flow All 0 0 5 0 300 4 

Stage 1 4 
Stage 2 296 

Critical Hdwy 4.12 6.42 6.22 
Critical Hdwy Sig 1 5.42 
Critical Hdwy Sig 2 5.42 
Follow-up Hdwy 2.218 3.518 3.318 
Pot Cap-1 Maneuver 1616 691 1080 

Stage 1 1019 
Stage 2 755 

Platoon blocked, % 
Mov Cap-1 Maneuver 1616 628 1080 
Mov Cap-2 Maneuver 628 

Stage 1 1019 
Stage 2 686 

roach EB WB NB 
HCM Control Delay, s 0 7.3 9.3 
HCM LOS A 

,Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT ] 
Capacity (veh/h) 1057 . 1616 
HCM Lane V/C Ratio 0.205 • 0.091 
HCM Control Delay (s) 9.3 7.5 0 
HCM Lane LOS A A A 
HCM 95th %tile Q(veh) 0.8 0.3 
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HCM 2010 TWSC 
4: Phillieine Sea & Roosevelt Ave 10/13/2014 

ntersection 
Int Delay, s/veh 3.2 

ovement ESL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SB 
Vol, veh/h 172 583 0 0 331 17 0 0 0 14 0 123 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - None - None - None - None 
Storage Length 
Veh in Median Storage, # 0 0 0 0 
Grade,% 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 
Mvmt Flow 

2 
187 

2 
634 

2 
0 

2 
0 

2 
360 

2 
18 

2 
0 

2 
0 

2 
0 

2 
15 

2 
0 

2 
134 

a1or/Minor 
Conflicting Flow All 

aio 
378 0 0 

Maior2 
634 0 0 

Minor1 
1444 1386 634 

Minoi2 
1377 1377 

! 
369 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Sig 1 

4.12 4.12 

1008 
436 
7.12 
6.12 

1008 
378 
6.52 
5.52 

6.22 

369 
1008 
7.12 
6.12 

369 
1008 
6.52 
5.52 

6.22 

Critical Hdwy Sig 2 6.12 5.52 6.12 5.52 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

2.218 
1180 

2.218 
949 

3.518 4.018 
110 143 

3.318 
479 

3.518 4.018 
122 145 

3.318 
677 

Stage 1 290 318 651 621 
Stage 2 599 615 290 318 

Platoon blocked, % 
Mov Cap-1 Maneuver 1180 949 72 108 479 99 109 677 
Mov Cap-2 Maneuver 72 108 99 109 

Stage 1 219 240 492 621 
Stage 2 481 615 219 240 

~ EB WB NB SB 
HCM Control Delay, s 
HCMLOS 

2 0 0 
A 

18 
C 

inor Lane/Ma or Mvmt 
Capacity (veh/h} 
HCM Lane V/C Ratio 
HCM Control Delay (s} 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

NBLn1 EBL EST 
- 1180 
- 0.158 
0 8.6 0 
A A A 

0.6 

EBR 
-

WBL 
949 

0 
A 
0 

WBT WBR SBLn1 
- 424 
- 0.351 

18 
C 

1.6 
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Z:\2010\10-085.001\Exist\Exist PM REV.syn Page 2 



HCM 2010 TWSC 
5: Essex Rd & Roosevelt Ave/Gei~er Rd 10/13/2014 

Intersection 
Int Delay, s/veh 0.6 

f;1ovement EBT EBR WBL WBT NBL NBR 
Vol, veh/h 624 13 11 345 9 19 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None None 
Storage Length 50 0 
Veh in Median Storage, # 0 0 0 
Grade,% 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
MvmtFlow 678 14 12 375 10 21 

,t:!!jor/Minor Maj Maior2 Minor 
Conflicting Flow All 0 0 692 0 1084 685 

Stage 1 685 
Stage 2 399 

Critical Hdwy 4.12 6.42 6.22 
Critical Hdwy Sig 1 5.42 
Critical Hdwy Sig 2 5.42 
Follow-up Hdwy 2.218 3.518 3.318 
Pot Cap-1 Maneuver 903 240 448 

Stage 1 500 
Stage 2 678 

Platoon blocked, % 
Mov Cap-1 Maneuver 903 237 448 
Mov Cap-2 Maneuver 237 

Stage 1 500 
Stage 2 669 

~eeroach EB WB NB 
HCM Control Delay, s 0 0.3 16.3 
HCM LOS C 

inor Lane/Ma~rMvmt 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 

NBLn1 
348 

0.087 
16.3 

C 

EBT EBR WBL WBT 
. 903 
• 0.013 

9 
A 

HCM 95th %tile Q(veh) 0.3 0 
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HCM 2010 TWSC 
6: Geiaer Rd & Ewa Refuse Convenience Center 10/13/2014 

ntersection 
Int Delay, s/veh 0 

ovement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SB . 
Vol, veh/h 1 617 0 1 352 1 0 0 2 0 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control 
RT Channelized 

Free Free 
-

Free 
None 

Free Free 
-

Free 
None 

Stop Stop 
-

Stop 
None 

Stop Stop Stop 
- None 

Storage Length 
Veh in Median Storage, # 0 0 0 0 
Grade,% 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
MvmtFlow 1 671 0 1 383 1 0 0 2 0 0 0 

a or/Minor 
Conflicting Flow All 

Maor1 
384 0 0 

Ma"or2 
671 0 0 

Minor1 
1058 1059 671 

Minor2 
1059 1058 

] 
383 

Stage 1 673 673 385 385 
Stage 2 

Critical Hdwy 4.12 4.12 
385 
7.12 

386 
6.52 6.22 

674 
7.12 

673 
6.52 6.22 

Critical Hdwy Sig 1 6.12 5.52 6.12 5.52 
Critical Hdwy Sig 2 
Follow-up Hdwy 2.218 2.218 

6.12 5.52 
3.518 4.018 3.318 

6.12 5.52 
3.518 4.018 3.318 

Pot Cap-1 Maneuver 
Stage 1 

1174 919 203 
445 

224 
454 

456 202 
638 

225 
611 

664 

Stage 2 638 610 444 454 
Platoon blocked, % 
Mov Cap-1 Maneuver 1174 919 203 224 456 201 225 664 
Mov Cap-2 Maneuver 203 224 201 225 

Stage 1 445 454 637 610 
Stage 2 637 609 441 454 

~ EB ws NB SB 
HCM Control Delay, s 
HCMLOS 

0 0 12.9 
B 

0 
A 

JlinoruiiiiJMaiorMvmt NBLn1 EBL EST EBR W8L WB'f WBR S8Ln1 
Capacity (veh/h} 456 1174 - 919 
HCM Lane V/C Ratio 0.005 0.001 - 0.001 
HCM Control Delay (s} 12.9 8.1 0 - 8.9 0 0 
HCM Lane LOS B A A A A A 
HCM 95th %tile Q(veh} 0 0 0 
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HCM 2010 TWSC 
7: Gei~er Rd & Honouliuli Drwx: 1 10/13/2014 

ntersection 
Int Delay, s/veh 0.2 

Movement EBL EBT WBT WBR SBL SBR 
Vol, veh/h 0 644 354 2 10 2 
Conflicting Peds, #/hr 0 0 0 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 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 0 700 385 2 11 2 

ajor/Minor Major1 Major2 Minor2 
Conflicting Flow All 387 0 0 1086 386 

Stage 1 386 
Stage 2 

Critical Hdwy 4.12 
700 

6.42 6.22 
Critical Hdwy Stg 1 5.42 
Critical Hdwy Sig 2 5.42 
Follow-up Hdwy 2.218 3.518 3.318 
Pot Cap-1 Maneuver 1171 239 662 

Stage 1 687 
Stage 2 493 

Platoon blocked, % 
Mov Cap-1Maneuver 1171 239 662 
Mov Cap-2 Maneuver 239 

Stage 1 687 
Stage 2 493 

~eroach EB WB SB 
HCM Control Delay, s 
HCM LOS 

0 0 19.2 
C 

!Minor Lane/Ma~rMvmt EBL EBT WBT WBRSBLn1 
Capacity (veh/h) 1171 - 267 
HCM Lane V/C Ratio - 0.049 
HCM Control Delay (s) 0 - 19.2 
HCM Lane LOS A C 
HCM 95th %tile Q(veh) 0 0.2 
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HCM 2010 TWSC 
10/13/20148: Gei9er Rd & Honouliuli Drwy 2 

nterseclion 
Int Delay, s/veh 0.7 

Movement ESL EST EBR WBL WBT WBR NBL NBT NBR SBL SBT SB 
Vol, veh/h 10 628 0 0 336 19 0 0 0 19 0 12 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized None None - None - None 
Storage Length 
Veh in Median Storage, # 0 0 0 0 
Grade,% 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
Mvmt Flow 11 683 0 0 365 21 0 0 0 21 0 13 

a·or/Minor Ma'or1 Ma'or2 Minor1 Minor2 
Conflicting Flow All 386 0 0 683 0 0 1086 1090 683 1080 1080 376 

Stage 1 704 704 376 376 
Stage 2 382 386 704 704 

Critical Hdwy 4.12 4.12 7.12 6.52 6.22 7.12 6.52 6.22 
Critical Hdwy Stg 1 6.12 5.52 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 6.12 5.52 
Follow-up Hdwy 2.218 2.218 3.518 4.018 3.318 3.518 4.018 3.318 
Pot Cap-1 Maneuver 1172 910 194 215 449 196 218 670 

Stage 1 428 440 645 616 
Stage 2 640 610 428 440 

Platoon blocked, % 
Mov Cap-1 Maneuver 1172 910 188 212 449 194 215 670 
Mov Cap-2 Maneuver 188 212 194 215 

Stage 1 
Stage 2 

422 
628 

433 
610 

635 
422 

616 
433 

~ eroach EB WB NB SB 
HCM Control Delay, s 0.1 0 0 20.4 
HCM LOS A C 

inor Lane/Major Mvmt NBLn1 EBL EST EBR WBL WBT WBR SBLn1 
Capacity (veh/h) - 1172 - 910 - 268 
HCM Lane V/C Ratio - 0.009 - 0.126 
HCM Control Delay (s) 0 8.1 0 0 - 20.4 
HCM Lane LOS A A A A C 
HCM 95th %tile Q(veh) 0 0 - 0.4 
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HCM 2010 Signalized Intersection Summary 
10/27/20149: Kaeolei Pkwz: & Gei9er Rd 

.,,. 
-+ ~ f 4- '- ~ t ,,. \. ~ ~ 

ovement 
Lane Configurations 

EBL 
"i 

EBT 
ti. 

EBR WBL, BT 
t 

WBR 
7' 

NB, NBT 
tt 

NBR 
'(' 

SBL 
'i 

SBT 
tt 

SB 
7' 

Volume (veh/h) 45 228 395 121 142 232 196 369 92 153 492 25 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
Initial a(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 
Adj Sat Flow, veh/hnn 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863 
Adj Flow Rate, veh/h 49 248 191 132 154 59 213 401 18 166 535 4 
Adj No. ofLanes 1 2 0 1 1 1 1 2 1 1 2 1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 63 391 290 169 487 414 261 986 441 210 884 396 
Arrive On Green 0.04 0.20 0.20 0.10 0.26 0.26 0.15 0.28 0.28 0.12 0.25 0.25 
Sat Flow, veh/h 1774 1940 1438 1774 1863 1583 1774 3539 1583 1774 3539 1583 
Grp Volume(v), veh/h 49 225 214 132 154 59 213 401 18 166 535 4 
Grp Sat Flow(s),veh/hnn 1774 1770 1609 1774 1863 1583 1774 1770 1583 1774 1770 1583 
QServe(g_s), s 2.1 9.1 9.6 5.7 5.2 2.2 9.1 7.2 0.7 7.1 10.5 0.1 
Cycle QClear(g_c), s 2.1 9.1 9.6 5.7 5.2 2.2 9.1 7.2 0.7 7.1 10.5 0.1 
Prop In Lane 1.00 0.89 1.00 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(cJ, veh/h 63 356 324 169 487 414 261 986 441 210 884 396 
V/C Ratio(X) 0.78 0.63 0.66 0.78 0.32 0.14 0.81 0.41 0.04 0.79 0.60 0.01 
Avail Cap(c_a), veh/h 430 993 902 430 1045 888 656 1760 787 656 1760 787 
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 1.00 1.00 1.00 1.00 1.00 
Unifonn Delay (d), s/veh 37.5 28.7 28.8 34.7 23.3 22.2 32.4 23.0 20.6 33.6 26.0 22.1 
Iner Delay (d2), s/veh 18.8 1.9 2.3 7.5 0.4 0.2 6.1 0.3 0.0 6.5 0.7 0.0 
Initial QDelay(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(§0%),vehnn 1.4 4.6 4.5 3.1 2.7 1.0 4.9 3.5 0.3 3.9 5.2 0.1 
LnGrp Delay(d),s/veh 56.4 30.5 31.1 42.2 23.7 22.4 38.5 23.3 20.7 40.1 26.7 22.1 
LnG!ELOS E C C D C C D C C D C C 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

488 
33.4 

C 

345 
30.5 

C 

632 
28.3 

C 

705 
29.8 

C 

,mer 1 2 3 4 5 6 7 8 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max QClear Time (g_c+l1), s 
Green Ext Time (p_c), s 

1 
15.3 
6.0 

29.0 
9.1 
0.4 

2 
27.9 
6.0 

39.0 
9.2 
7.4 

3 
13.5 
6.0 

19.0 
7.7 
0.2 

4 
21.8 
6.0 

44.0 
11 .6 
4.2 

5 
17.6 
6.0 

29.0 
11.1 
0.5 

6 
25.6 
6.0 

39.0 
12.5 
7.1 

7 
8.8 
6.0 

19.0 
4.1 
0.1 

8 
26.5 
6.0 

44.0 
7.2 
4.3 

llntersection Summa~ 
HCM 2010 Ctrl Delay 30.3 
HCM 2010 LOS C 
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HCM Signalized Intersection Capacity Analysis 
10: Ft Weaver Rd & Gei9er Rd/lro9uois Rd 10/15/2014 

vement 
Lane Configurations 

,> 

EB[ 
"i 

-+ 

EBT 
.ft 

~ 
EBR,, • +-

WBL WBT 
"i t 

'-
WBR 

7'7' 
""NBL 
'i'i 

t 
NBT 
ttt 

~ 
NBR,, 

'. 
SBL 
'i'i 

~ 
SBT 
ttt 

.,, 
SBB 

7' 
Volume (vph) 198 206 153 10 182 122 135 817 10 341 1493 207 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 6.0 4.0 4.0 6.0 
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00 0.88 0.97 0.91 1.00 0.97 0.91 1.00 
Fr! 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Flt Protected 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Said. Flow (pro!) 1610 3349 1583 1770 1863 2787 3433 5085 1583 3433 5085 1583 
Flt Permitted 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Said. Flow {eerm) 1610 3349 1583 1770 1863 2787 3433 5085 1583 3433 5085 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 215 224 166 11 198 133 147 888 11 371 1623 225 
RTOR Reduction (vph) 0 0 63 0 0 111 0 0 5 0 0 65 
Lane Groue Flow (veh) 142 297 103 11 198 22 147 888 6 371 1623 160 
Tum Type Split NA Perm Split NA Perm Pro! NA Perm Prot NA Perm 
Protected Phases 3 3 4 4 5 2 1 6 
Permitted Phases 3 4 2 6 
Actuated Green, G(s) 30.8 30.8 30.8 30.7 30.7 30.7 15.6 122.9 122.9 30.6 137.9 137.9 
Effective Green, g (s) 32.8 32.8 32.8 32.7 32.7 32.7 17.6 125.9 123.9 32.6 140.9 138.9 
Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.14 0.14 0.07 0.52 0.52 0.14 0.59 0.58 
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 
Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0 5.0 
Lane Grp Cap (vph) 220 457 216 241 253 379 251 2667 817 466 2985 916 
v/s Ratio Prot 0.09 c0.09 0.01 c0.11 0.04 0.17 c0.11 c0.32 
v/s Ratio Perm 0.07 0.01 0.00 0.10 
v/c Ratio 0.65 0.65 0.48 0.05 0.78 0.06 0.59 0.33 0.01 0.80 0.54 0.17 
Uniform Delay, d1 98.1 98.2 95.7 90.1 100.2 90.2 107.7 32.9 28.2 100.5 30.1 23.7 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.10 0.95 1.35 
Incremental Delay, d2 8.6 4.3 3.4 0.2 16.6 0.1 3.5 0.3 0.0 9.0 0.7 0.4 
Delay (s) 106.7 102.5 99.1 90.3 116.8 90.4 111.1 33.2 28.2 119.0 29.3 32.3 
Level of Service F F F F F F F C C F C C 
Approach Delay (s) 102.5 105.7 44.1 44.6 
Approach LOS F F D D 

ntersection Summa 
HCM 2000 Control Delay 57.8 HCM 2000 Level of Service E 
HCM2000 Volume to Capacity ratio 0.64 
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 16.0 
Intersection Capacity Utilization 66.0% ICU Level of Service C 
Analysis Period (min) 15 
C Critical Lane Group 
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HCM Signalized Intersection Capacity Analysis 
11: Ft Weaver Rd & Renton Rd 10/15/2014 

.> -+- "'\- 'f +- '- ~ t ,,. \. ~ 
.,, 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations .. 4' .,, 4' .,, .., ttt .,, .. ttt .,, 
Volume (v~h) 355 36 97 34 28 22 115 1410 54 68 2628 298 
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 6.0 4.0 6.0 5.0 6.0 4.0 5.0 7.0 
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.91 1.00 
Frpb, ped/bikes 1.00 1.00 0.91 1.00 1.00 1.00 1.00 0.83 1.00 1.00 0.97 
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1681 1700 1434 1813 1583 1770 5085 1311 1770 5085 1536 
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (eerm) 1681 1700 1434 1813 1583 1770 5085 1311 1770 5085 1536 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 386 39 105 37 30 24 125 1533 59 74 2857 324 
RTOR Reduction (vph) 0 0 84 0 0 22 0 0 22 0 0 136 
Lane Group Flow (vph) 212 213 21 0 67 2 125 1533 37 74 2857 188 
Confl. Peds. (#/hr) 43 31 2 
Tum Type SP.!)t NA Perm Split NA Perm Prot NA Perm Prot NA Perm 
Protected Phases 4 4 3 3 5 2 1 6 
Permitted Phases 4 3 2 6 
Actuated Green, G (s) 38.3 38.3 38.3 14.2 14.2 24.2 148.4 148.4 15.1 139.3 139.3 
Effective Green, g (s) 38.3 38.3 38.3 14.2 16.2 24.2 150.4 149.4 17.1 141.3 139.3 
Actuated g/C Ratio 0.16 0.16 0.16 0.06 0.07 0.10 0.63 0.62 0.07 0.59 0.58 
Clearance Time~) 5.0 5.0 5.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0 
Vehicle Extension (s) 4.0 4.0 4.0 3.0 3.0 5.0 6.0 6.0 3.0 6.0 6.0 
Lane Grp Cap (vph) 268 271 228 107 106 178 3186 816 126 2993 891 
v/s Ratio Pro! c0.13 0.13 c0.04 c0.07 0.30 0.04 c0.56 
v/s Ratio Perm 0.01 0.00 0.03 0.12 
v/c Ratio 0.79 0.79 0.09 0.63 0.02 0.70 0.48 0.05 0.59 0.95 0.21 
Uniform Delay, d1 97.0 96.9 86.0 110.3 104.5 104.4 23.9 17.6 108.0 46.3 24.1 
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.90 1.19 2.27 0.97 0.99 1.41 
Incremental Delay, d2 15.4 14.7 0.2 10.9 0.1 6.0 0.2 0.0 6.8 8.8 0.5 
Delay (s) 112.4 111.6 86.3 121.2 104.5 100.3 28.7 40.0 111.9 54.6 34.6 
Level of Service F F F F F F C D F D 0 
Approach Delay (s) 106.9 116.8 34.3 53.9 
Approach LOS F F C D 

ntersection Summa!}'. 
HCM 2000 Control Delay 53.9 HCM 2000 Level of Service D 
HCM 2000 Volume to Capacity ratio 0.88 
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 22.0 
Intersection Capacity Utilization 98.1% ICU Level of Service F 
Analysis Period (min) 15 
C Critical Lane Group 

Existing PM Synchro 9 Report 
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HCM 2010 Signalized Intersection Summary 
11/17/20141: Kaeolei Pkwl & Kualakai Pkwl 

_,> -+ "'t f +- '- ~ t ,,. '. ! ~ 

Movement 
Lane Configurations 

BL 
'i'i 

EBT 
ttf+ 

EBR WBL 
'i'i 

WBT 
+++ 

BR.,,, NBL 
'i 

NBT 
tf+ 

NBR SBL 
'ili 

Volume (veh/h) 
Number 

625 
7 

515 
4 

5 
14 

120 
3 

705 
8 

475 
18 

5 
5 

85 
2 

15 
12 

395 
1 

430 
16 

Initial Q(Qb), veh 0 0 0 0 0 0 0 0 0 0 0 
Ped-Bike Adj(A_pbT) 
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 1.00 

1.00 
1.00 

1.00 
1.00 1.00 

0.99 
1.00 

Adj Sat Flow, veh/h/ln 
Adj Flow Rate, veh/h 

1863 
679 

1863 
560 

1900 
5 

1863 
130 

1863 
766 

1863 
516 

1863 
5 

1863 
92 

1900 
3 

1863 
429 

1863 
130 

1863 
278 

Adj No. of Lanes 2 3 0 2 3 2 1 2 0 2 2 2 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 
Cap, veh/h 
Arrive On Green 

2 
809 
0.24 

2 
2293 
0.44 

2 
20 

0.44 

2 
215 
0.06 

2 
1365 
0.27 

2 
1174 
0.27 

2 
9 

0.01 

2 
317 
0.09 

2 
10 

0.09 

2 
526 
0.15 

2 
844 
0.24 

2 
1316 
0.24 

Sat Flow, veh/h 3442 5198 46 3442 5085 2787 1774 3499 114 3442 3539 2773 

Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/ln 
QServe(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 

679 
1721 
17.8 
17.8 
1.00 
809 
0.84 
1378 

365 
1695 

6.4 
6.4 

1495 
0.24 
1495 

200 
1855 

6.4 
6.4 

0.03 
818 
0.24 
818 

130 
1721 

3.5 
3.5 

1.00 
215 
0.61 
1378 

766 
1695 
12.3 
12.3 

1365 
0.56 
2037 

516 
1393 
12.5 
12.5 
1.00 

1174 
0.44 
.1542 

5 
1774 

0.3 
0.3 

1.00 
9 

0.54 
224 

46 
1770 

2.3 
2.3 

160 
0.29 
709 

49 
1843 

2.3 
2.3 

0.06 
167 
0.29 
738 

429 
1721 
11.4 
11.4 
1.00 
526 

0.82 
798 

130 
1770 

2.8 
2.8 

844 
0.15 
1791 

278 
1386 

5.6 
5.6 

1.00 
1316 
0.21 
2058 

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) 
Uniform Delay (d), s/veh 
Iner Delay (d2), s/veh 
Initial QDelay(d3),s/veh 

1.00 
34.6 
2.4 
0.0 

1.00 
16.6 
0.1 
0.0 

1.00 
16.6 
0.2 
0.0 

1.00 
43.3 

2.7 
0.0 

1.00 
29.9 
0.4 
0.0 

1.00 
19.5 
0.3 
0.0 

1.00 
47.1 
41.4 
0.0 

1.00 
40.3 
1.0 
0.0 

1.00 
40.3 
1.0 
0.0 

1.00 
38.9 
4.0 
0.0 

1.00 
28.6 

0.1 
0.0 

1.00 
14.6 
0.1 
0.0 

%ile BackOfQ(50%),veh/ln 
LnGrp Delay(d),s/veh 

8.8 
37.0 

3.0 
16.7 

3.3 
16.8 

1.7 
46.1 

5.8 
30.3 

4.8 
19.8 

0.2 
88.5 

1.2 
41.3 

1.2 
41.2 

5.7 
42.8 

1.4 
28.7 

2.1 
14.7 

LnGre LOS D B B D C B F D D D C B 

Approach Vol, veh/h 1244 1412 100 837 
Approach Delay, s/veh 27.8 27.9 43.6 31.3 
Approach LOS C C D C 

,mer 1 2 3 4 5 6 7 8 
Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc), s 20.5 14.6 11.9 47.8 6.5 28.6 28.3 31.5 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 22.0 38.0 38.0 38.0 12.0 48.0 38.0 38.0 
Max QClear Time (g_c+l1), s 13.4 4.3 5.5 8.4 2.3 7.6 19.8 14.5 
Green Ext Time (p_c), s 1.1 2.6 0.4 14.3 0.0 2.7 2.5 11.0 

ntersection Sum 
HCM 2010 Ctrl Delay 29.1 
HCM 2010 LOS C 

otes 
User approved changes to right turn type. 

Z:\2010\10-085.001\BY 2021\BY 2021 AM.syn Synchro 9 Report 
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HCM 2010 Signalized Intersection Summary 
2: Kaeolei Pkw~ & Renton Rd 11/17/2014 

_,> _. \' 'f 
,._ '- ~ t I" \. + 

.,, 
Movement 
Lane Configurations 
Volume (veh/h) 

EBL .. 
30 

EBT 
f+ 
70 

EBR 

20 

WBL 

300 "' 
WBT 
+ 

135 

WBR .,, 
370 

NBL., 
50 

NBT 
ttf+ 

980 

NBR 

400 

SBL .. 
280 

SBT 
ttf+ 

530 

SB 

45 
Number 3 8 18 7 4 14 5 2 12 1 6 16 
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 
Adj Sat Flow, veh/hnn 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900 
Ad. Flow Rate, veh/h 33 76 13 326 147 93 54 1065 381 304 576 42 
Adj No. of Lanes 1 1 0 1 1 1 1 3 0 1 3 0 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 345 482 82 418 578 492 70 1291 462 338 2421 175 
Arrive On Green 0.31 0.31 0.31 0.31 0.31 0.31 0.04 0.35 0.35 0.19 0.50 0.50 
Sat Flow, veh/h 1135 1551 265 1303 1863 1583 1774 3697 1323 1774 4841 350 
Grp Volume(v), veh/h 33 0 89 326 147 93 54 977 469 304 402 216 
Grp Sat Flow(s},veh/h/ln 1135 0 1816 1303 1863 1583 1774 1695 1629 1774 1695 1801 
QServe{g_s), s 2.7 0.0 4.3 29.1 7.1 5.2 3.6 31.6 31.6 20.1 8.1 8.2 
Cycle Q Clear(g_c), s 9.8 0.0 4.3 33.3 7.1 5.2 3.6 31.6 31.6 20.1 8.1 8.2 
Prop In Lane 1.00 0.15 1.00 1.00 1.00 0.81 1.00 0.19 
Lane Grp Cap(c), veh/h 345 0 564 418 578 492 70 1184 569 338 1695 901 
V/C Ratio(X) 0.10 0.00 0.16 0.78 0.25 0.19 0.77 0.82 0.82 0.90 0.24 0.24 
Avail Cap(c_a), veh/h 399 0 650 480 667 567 251 1242 597 517 1750 930 
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 34.7 0.0 30.0 42.1 31.0 30.3 57.1 35.7 35.7 47.5 17.0 17.1 
Iner Delay {d2), s/veh 0.1 0.0 0.1 7.1 0.2 0.2 16.1 4.5 8.9 13.2 0.1 0.1 
Initial QDelay(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 
o/oile BackOfQ(50%),veh/ln 0.9 0.0 2.2 11.2 3.7 2.3 2.1 15.5 15.6 11.1 3.8 4.1 
LnGrp Delay{d),s/veh 34.8 0.0 30. 1 49.2 31 .2 30.5 73.2 40.2 44.6 60.7 17.1 17.2 
LnGre LOS C C D C C E D D E B B 
Approach Vol, veh/h 122 566 1500 922 
Approach Delay, s/veh 31.4 41.4 42.8 31.5 
Approach LOS C D D C 

,mer 1 2 3 4 5 6 7 8 
Assigned Phs 1 2 4 5 6 8 
Phs Duration (G+Y+Rc), s 28.9 47.9 43.3 10.7 66.1 43.3 
Change Period (Y+Re), s 6.0 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 35.0 44.0 43.0 17.0 62.0 43.0 
Max QClear Time (g_c+l1J, s 22.1 33.6 35.3 5.6 10.2 11.8 
Green Ext Time (p_c), s 0.7 8.3 2.0 0.1 25.0 3.2 

Jntersection Summa!}'. 
HCM 2010 Ctr! Delay 38.7 
HCM 2010 LOS D 

Z:\2010\10-085.001\BY2021\BY 2021 AM.syn Synchro 9Report 
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HCM 2010 TWSC 
10/14/20143: Phillieine Sea & Renton Rd 

Intersection 
Int Delay, s/veh 7.7 

Movement 
Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade, % 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

EBT 
5 
0 

Free 
-

0 
0 

92 
2 
5 

EBR 
5 
0 

Free 
None 

92 
2 
5 

WBL 
195 

0 
Free 

-

92 
2 

212 

WBT 
5 
0 

Free 
None 

0 
0 

92 
2 
5 

NBL 
5 
0 

Stop 

0 
0 
0 

92 
2 
5 

NBR 
90 
0 

Stop 
None 

92 
2 

98 

a·or/Minor 
Conflicting Flow All 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Sig 1 
Critical Hdwy Sig 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Ma'or1 
0 0 

Ma'or2 
11 

4.12 

2.218 
1608 

1608 

0 
Minor1 

437 
8 

429 
6.42 
5.42 
5.42 

3.518 
577 

1015 
657 

501 
501 

1015 
570 

8 

6.22 

3.318 
1074 

1074 

~eEroach EB WB NB 
HCM Control Delay, s 0 7.4 9 
,I-ICM LOS A 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT 
Capacity (veh/h) 1013 - 1608 
HCM Lane V/C Ratio 0.102 - 0.132 
HCM Control Delay (s) 9 7.6 0 
HCM Lane LOS A A A 
HCM 95th %tile Q(veh) 0.3 0.5 

Synchro 9 ReportBY 2021 AM no mitigation 
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HCM 2010 TWSC 
4: Phillipine Sea & Roosevelt Ave 10/14/2014 

ntersection 
Int Delay, s/veh 4.7 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Vol, veh/h 70 295 0 0 655 20 0 0 0 15 0 180 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - None - None - None - None 
Storage Length 
Veh in Median Storage, # 0 0 0 0 
Grade,% 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
Mvmt Flow 76 321 0 0 712 22 0 0 0 16 0 196 

a'or/Minor Ma'or1 Ma·or2 Minor1 Minor2 
Conflicting Flow All 734 0 0 321 0 0 1294 1207 321 1196 1196 723 

Stage 1 473 473 723 723 
Stage 2 821 734 473 473 

Critical Hdwy 4.12 4.12 7.12 6.52 6.22 7.12 6.52 6.22 
Critical Hdwy Sig 1 6.12 5.52 6.12 5.52 
Critical Hdwy Sig 2 6.12 5.52 6.12 5.52 
Follow-up Hdwy 2.218 2.218 3.518 4.018 3.318 3.518 4.018 3.318 
Pot Cap-1 Maneuver 871 1239 139 183 720 163 186 426 

Stage 1 572 558 417 431 
Stage 2 369 426 572 558 

Platoon blocked, % 
Mov Cap-1 Maneuver 871 1239 69 164 720 150 166 426 
Mov Cap-2 Maneuver 69 164 150 166 

Stage 1 511 499 373 431 
Stage 2 200 426 511 499 

~roach EB WB NB SB 
HCM Control Delay, s 1.8 0 0 26.6 
HCM LOS A D 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1 
Capacity (veh/h) - 871 1239 - 373 
HCM Lane V/C Ratio - 0.087 - 0.568 
HCM Control Delay (s) 0 9.5 0 0 26.6 
HCM Lane LOS A A A A D 
HCM 95th %tile Q(veh) 0.3 0 3.4 

BY 2021 AM no mitigation Synchro 9 Report 
HL Page 2 



HCM 2010 TWSC 
10/14/20145: Essex Rd & Roosevelt Ave/Gei~er Rd 

ntersection 
Int Delay, s/veh 0.5 

Movement 
Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 
Storage Length 
Vehin Median Storage, # 
Grade,% 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

EBT EBR 
295 10 

0 0 
Free Free 

- None 

0 
0 

92 92 
2 2 

321 11 

WBL WBT 
25 685 
0 0 

Free Free 
- None 

50 
0 
0 

92 92 
2 2 

27 745 

NBL 
10 
0 

Stop 

0 
0 
0 

92 
2 

11 

NBR 
5 
0 

Stop 
None 

92 
2 
5 

a·or/Minor 
Conflicting Flow All 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Sig 1 
Critical Hdwy Sig 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Ma'or1 
0 0 

Ma'or2 
332 0 

4.12 

2.218 
1227 

1227 

Minor1 
1125 
326 
799 

6.42 
5.42 
5.42 

3.518 
227 
731 
443 

222 
222 
731 
433 

326 

6.22 

3.318 
715 

715 

~eroach EB WB NB 
HCM Control Delay, s 0 0.3 18.2 
HCM LOS C 

inor Lane/MajorMvmt NBLn1 EBT EBR WBL WBT 
Capacity (veh/h) 288 - 1227 
HCM Lane V/C Ratio 0.057 - 0.022 
HCM Control Delay (s) 18.2 8 
HCM Lane LOS C A 
HCM 95th %tile Q(veh) 0.2 0.1 

Synchro 9 ReportBY 2021 AM no mitigation 
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HCM 2010 TWSC 
6: Gei9er Rd & Ewa Refuse Convenience Center 10/14/2014 

Intersection 
Int Delay, s/veh 0 

ovement EBL EBT EBR WBL WBT WBR NBL NBT NBR SSL SST SB 
Vol, veh/h 0 300 0 0 725 0 0 0 0 0 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - None - None - None - None 
Storage Length 
Veh in Median Storage,# 0 0 0 0 
Grade,% 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2 
Mvmt Flow 0 326 0 0 788 0 0 0 0 0 0 0 

Major/Minor Major1 Major2 Minor1 Minor2 
Conflicting Flow All 788 0 0 326 0 0 1114 1114 326 1114 1114 788 

Stage 1 326 326 788 788 
Stage 2 788 788 326 326 

Critical Hdwy 4.12 4.12 7.12 6.52 6.22 7.12 6.52 6.22 
Critical Hdwy Sig 1 6.12 5.52 6.12 5.52 
Critical Hdwy Sig 2 6.12 5.52 6.12 5.52 
Follow-up Hdwy 2.218 2.218 3.518 4.018 3.318 3.518 4.018 3.318 
Pot Cap-1 Maneuver 831 1234 185 208 715 185 208 391 

Stage 1 687 648 384 402 
Stage 2 384 402 687 648 

Platoon blocked, % 
Mov Cap-1 Maneuver 831 1234 185 208 715 185 208 391 
Mov Cap-2 Maneuver 185 208 185 208 

Stage 1 687 648 384 402 
Stage 2 384 402 687 648 

~eeroach EB WB NB SB 
HCM Control Delay, s 0 0 0 0 
HCM LOS A A 

Minor Lane/Major Mvmt N8Ln1 EBL EST EBR WBL WBT WBRSBLn1 
Capacity (veh/h) 831 - 1234 
HCM Lane V/C Ratio 
HCM Control Delay (s) 0 0 0 0 
HCM Lane LOS A A A A 
HCM 95th %tile Q(veh) 0 0 

BY 2021 AM no mitigation Synchro 9 Report 
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HCM 2010 TWSC 
10/14/20147: Geiger Rd & Honouliuli Drwy 1 

ntersection 
Int Delay, s/veh 0.4 

ovement EBL EBT WBT WBR SBL SBR 
Vol, veh/h 0 295 710 5 10 10 
Conflicting Peds, #/hr 0 0 0 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 92 92 92 92 92 92 
Heavy Vehicles,% 2 2 2 2 2 2 
MvmtFlow 0 321 772 5 11 11 

ajor/Minor 
Conflicting Flow All 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Sig 1 
Critical Hdwy Sig 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

Major1 
777 

4.12 

2.218 
839 

839 

0 
Major2 

0 
Minor2 

1095 
774 
321 
6.42 
5.42 
5.42 

3.518 
236 
455 
735 

236 
236 
455 
735 

774 

6.22 

3.318 
398 

398 

roach 
HCM Control Delay, s 
HCM LOS 

EB 
0 

WB 
0 

SB 
18.1 

C 

inor Lane/Major Mvmt 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

EBL EBT WBT WBR SBLn1 
839 - 296 

- 0.073 
0 - 18.1 
A C 
0 0.2 

BY 2021 AM no mitigation Synchro 9 Report 
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HCM 2010 TWSC 
8: Geiger Rd & Honouliuli Drwy 2 10/14/2014 

ntersection 
Int Delay, s/veh 0.3 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Vol, veh/h 5 290 0 0 705 15 0 0 0 5 0 10 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - None None - None None 
Storage Length 
Veh in Median Storage, # 0 0 0 0 
Grade,% 0 0 0 0 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles,% 2 2 2 2 2 2 2 2 2 2 2 2 
MvmtFlow 5 315 0 0 766 16 0 0 0 5 0 11 

Ma151r/Minor Maj2r1 Maior2 Minor Minor2 
Conflicting Flow All 783 0 0 315 0 0 1106 1109 315 1100 1100 774 

Stage 1 326 326 774 774 
Stage 2 780 783 326 326 

Critical Hdwy 4.12 4.12 7.12 6.52 6.22 7.12 6.52 6.22 
Critical Hdwy Sig 1 6.12 5.52 6.12 5.52 
Critical Hdwy Stg 2 6.12 5.52 6.12 5.52 
Follow-up Hdwy 2.218 2.218 3.518 4.018 3.318 3.518 4.018 3.318 
Pot Cap-1 Maneuver 835 1245 188 210 725 190 212 398 

Stage 1 687 648 391 408 
Stage 2 388 404 687 648 

Platoon blocked, % 
Mov Cap-1 Maneuver 835 1245 182 209 725 189 211 398 
Mov Cap-2 Maneuver 182 209 189 211 

Stage 1 682 643 388 408 
Stage 2 377 404 682 643 

!APProach EB WB NB SB 
HCM Control Delay, s 0.2 0 0 18.1 
HCM LOS A C 

Minor la rMvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 

- 835 
- 0.007 
0 9.3 
A A 

0 
A 

- 1245 

0 
A 

- 291 
- 0.056 
- 18.1 

C 
HCM 95th %tile Q(veh) 0 0 0.2 

BY 2021 AM no mitigation Synchro 9Report 
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HCM 2010 Signalized Intersection Summary 
10/27/20149: Kaeolei Pkwl & Geiaer Rd 

_,> -+ l' f 4- '- '\ t ~ '-. + ~ 
Movement EB EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SB 
Lane Configurations "i tft "'i t 7' "'i tt .,, "i tt 7' 
Volume (veh/h) 10 125 185 95 285 235 390 1015 180 160 720 50 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
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 
Adj Sat Flow, veh/hnn 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863 
Adj Flow Rate, veh/h 11 136 17 103 310 42 424 1103 109 174 783 12 
Adj No. ofLanes 1 2 0 1 1 1 1 2 1 1 2 1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2 
Cap, veh/h 18 434 53 128 370 314 458 1682 752 203 1175 525 
Arrive On Green 0.01 0.14 0.14 0.07 0.20 0.20 0.26 0.48 0.48 0.11 0.33 0.33 
Sat Flow, veh/h 1774 3173 391 1774 1863 1583 1774 3539 1583 1774 3539 1583 
Grp Volume(v), veh/h 11 75 78 103 310 42 424 1103 109 174 783 12 
Grp Sat Flow(s),veh/hnn 1774 1770 1794 1774 1863 1583 1774 1770 1583 1774 1770 1583 
QServe(g_s), s 0.7 4.6 4.7 6.8 19.1 2.6 27.8 28.3 4.6 11.5 22.6 0.6 
Cycle QClear(g_c), s 0.7 4.6 4.7 6.8 19.1 2.6 27.8 28.3 4.6 11.5 22.6 0.6 
Prop In Lane 1.00 0.22 1.00 1.00 1.00 1.00 1.00 1.00 
Lane Grp Cap(c}, veh/h 18 242 245 128 370 314 458 1682 752 203 1175 525 
V/C Ratio(X) 0.61 0.31 0.32 0.80 0.84 0.13 0.93 0.66 0.14 0.86 0.67 0.02 
Avail Cap(c_a), veh/h 193 549 557 193 578 491 580 1960 877 298 1395 624 
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(!) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Uniform Delay (d), s/veh 58.8 46.4 46.4 54.5 45.9 39.3 43.1 23.8 17.6 51.8 34.2 26.8 
Iner Delay (d2), s/veh 28.3 0.7 0.7 13.4 6.3 0.2 18.4 0.6 0.1 14.8 0.9 0.0 
Initial QDelay(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%),vehnn 0.5 2.3 2.4 3.8 10.5 1.2 15.9 13.9 2.0 6.4 11.2 0.3 
LnGrp Delay(d),s/veh 87.1 47.1 47.2 67.9 52.3 39.5 61.5 24.5 17.7 66.6 35.1 26.8 
LnG!J! LOS F D D E D D E C B E D C 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

164 
49.8 

D 

455 
54.6 

D 

1636 
33.6 

C 

969 
40.7 

D 

1rner 1 2 3 4 5 6 7 8 
Assigned Phs 1 2 3 4 5 6 7 8 
Phs Duration (G+Y+Rc}, s 19.7 62.6 14.6 22.3 36.8 45.6 7.2 29.7 
Change Period (Y+Re), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 20.0 66.0 13.0 37.0 39.0 47.0 13.0 37.0 
Max QClear Time (g_c+l1 ), s 13.5 30.3 8.8 6.7 29.8 24.6 2.7 21.1 
Green Ext Time (p_c}, s 0.2 20.0 0.1 3.1 1.0 14.9 0.0 2.6 

ntersection Sum 
HCM 2010 Ctrl Delay 39.5 
HCM 2010 LOS D 
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