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Traffic Impact Report for the Kula Ridge Development 

I. INTRODUCTION 

A. Purpose of Study 

The purpose of this srudy is to identify and assess the traffic impacts resulting 

from the proposed Kula Ridge development in Kula on the island ofMaui. The 

project site for the proposed residential development is located east of Lower Kula 

Road near the Kula Community Center. 

S. Scope of Study 

This report presents the findings and conclusions of the traffic study, the scope 

of which includes: 

J. Description of the proposed project. 

2. Evaluation of existing roadway and traffic operations in the vicinity. 

3. Analysis of future roadway and traffic conditions without the proposed 

project. 

4. 

5. 

6. 

7. 

Analysis and development of trip generation characteristics for the 

proposed project. 

Superimposing site-generated traffic over future tramc conditions. 

The identification and analysis of traffic impacts resulting from the 

proposed project. 

Recommendations of improvements, jf appropriate, that would 

mitigate the traffic impacts resulting from the proposed project. 

II. PROJECT DESCRIPTION 

A. Location 

The project site is located along Lower Kula Road east of the Kula 

Community Center in Kula on the island ofMaui (see Figure 1) and is further 

identified as Tax Map Key: 2-3-001: 174. Access to the project site will be provided 

via a new access road off Lower Kula Road south of Alanui Place. 

B. Project Characteristics 

The proposed Kula Ridge development will be located on an approximately 

48.117-acre site located east of Lower Kula Road. The project site will be divided 

into 42 residential lots, 70 affordable housing residential lots, 4 agricultural lots, and 
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Traffic Impact Report for the Kula Ridge Development 

approximately 3-acre park that will be dedicated to the County ofMaui. Each 

residential and agricultural lot is expected to house a residential dwelling that is 

anticipated to be completed and occupied by the Year 2009. Access to the project site 

will be provided via a new access road off Lower Kula Road. Figure 2 shows the 

proposed project site plan. 

m. EXISTING TRAFFIC CONDITIONS 

A. General 

The proposed development will be located east of Lower Kula Road southeast 

of the intersection with Kula Highway. Kula Highway is a predominately two-way, 

two-Jane State of Hawaii roadway generally oriented in the north-south direction that 

selVes as the primary access road through central Maui between Haleakala Highway 

in Pukalani and Ulupalakua 

B. Area Roadway System 

In the vicinity of the project site, Lower Kula Road is a predominantly two­

way, two-lane roadway generally oriented in the north-south direction that intetsects 

Kula Highway several times along its alignment. Northwest of proposed project site, 

Lower Kula Road intersects Alanui Place and the driveway for the Kula Community 

Center. At this unsignalized intersection, both approaches of Lower Kula Road have 

one Jane that serves all traffic movements. Alanui Place is a two-way, two-Jane 

roadway that provides access to the residential properties along its alignment. At the 

intersection with Lower Kula Road, the Alanui Place approach has one lane that 

selVes all traffic movements. The westbound approach of the intersection is 

comprised of the driveway for the Kula Community Center which has one lane that 

serve all traffic movements at this intersection. 

Northwest of intetsection with Alanui Place, Lower Kula Road intersects Kula 

Highway. At this unsignalized T-inters{X:tion, the Lower Kula Road approach has one 

lane that serves left-tum and right-turn traffic movements. The northbound approach 

of the highway has one lane at this intersection that selVes through and right-turn 
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traffic movements while the southbound approach has one lane that serves left-turn 

and through traffic movements. 

South of the intersection with Alanui Place, Lower Kula Road intersects Copp 

Road. At this unsignalized intersection, both approaches of Lower Kula Road have 

one Jane that serves all traffic movements. Copp Road is a two-way, two-lane 

roadway generally oriented in the east-west direction that provides access to the 

residential neighborhoods along its alignment. At the intersection with Lower KuJa 

Road, both approaches ofCopp Road have one Jane that serves all traffic movements. 

Further southwest, Lower Kula Road intersects Kula Highway again. At this 

unsignalized t-intersection, the Lower Kula Road approach has one lane that serves 

left-tum and right-tum traffic movements. The northbound approach of the highway 

has one lane at this intersection that serves through and right-turn traffic movements 

white the southbound approach has one lane that serves left-tum and through traffic 

movements. 

c. Traffic Volumes and Conditions 

1. General 

a. Field Investigation 

A field investigation Was conducted on May 31 and June 1, 2005, 

.and April 25-26, 2006 and consisted of manual turning movement 

count surveys during the morning peak period between 6;00 AM and 

8:00 AM, and the afternoon peak period between 3:00 PM and 6:00 

PM at the following intersections: 

Lower Kula Road, Alanui Place, the Kula Community Center 

driveway 

Lower Kula Road and Kula Highway (North) 

• Lower Kula Road and Copp Road 

• Lower Kula Road and Kula Highway (South) 

In addition, 24-hour mechanical traffic count surveys \vere 

collected akmg Lower Kula Road and Kula Highway 10 verifY the peak 
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2. 

traffic periods in the project vicinity. Appendix A includes the 

existing traffic count data. 

b. Capacity Analysis Methodology 

The highway capacity analysis performed in this study is based 

upon procedures presented in the "Highway Capacity Manual", 

Transportation Research Board, 2000, and the "Highway Capacity 

Software", developed by the Federal Highway Administration. The 

analysis is based on the concept of LeveJ of Service (LOS) to identifY 

the traffic impacts associated with traffic demands during the peak 

periods of traffic. 

LOS is a quantitative and qualitative assessment of traffic 

operations. Levels of Service are defined by LOS "A" through "F"; 

LOS "A" representing ideal or free-flow traffic operating conditions 

and LOS "F" unacceptable or potentially congested traffic operating 

conditions. 

"Volume-to-Capacity" (vic) ratio is another measure indicating 

the relative traffic demand to the road carrying capacity. A vic ratio of 

one (1.00) indicates that the roadway is operating at or near capacity. 

A vic ratio of greater than 1.00 indicates that the traffic demand 

exceeds the road's carrying capacity. The LOS definitions are 

included in Appendix 8. 

Elisting Peak peril>d Traffic .. General 

Figures 3 and 4 illustrate the existing AM and PM peak period 

traffic voltunes and operating conditions. The morning peak hour of 

traffic generally occurs between 7:00 AM and 8:00 AM in the project 

vicinity. In the afternoon, the peak hour of traffic generally occurs 

between the hours of 3:45 PM and 4:45 PM. Although the peak hours 

of traffic generally occur around the same time periods at each of the 

study intersections, the absolute commuter peak hour time periods for 
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Traffic Impact Report/or the Kula Ridge Development 

each intersection may differ slightly as shown in Table 1. 

Table 1: Peak Periods of Traffic 

Intersection AM Peak PM peak 
i 

Lower Kula Road! Alanui Place/Kula 7:00 A.M to 3045 PM to I 

Commilllity Center Driveway 8:00AM 4:45PM 

Lower Kula RoadlKula Highway 7:00 AM to 3:30PM to • 
(North) 8,00 AM OOPM • 

Lower Kula Road/Copp Road 
7:00AM to 3:45 PM to 

8,00 AM 4,45 PM 
Lower Kula Road/Kula Highway 7:00 AM to 4:00PM to 
(South) 8:00AM 5:00PM 

The analysis is based on the above absolute commuter peak 

hour time periods for each intersection to identify the_traffic impacts 

resulting from the proposed project. LOS calculations are included in 

Appendix C. 

b. Lower Kula Road, Alanui Place, the Kula Community 
Center Driveway 

At the intersection with Alanui Place and the Kula Community 

Center driveway, Lower Kula Road carries 65 vehicles northbound and 

34 vehicles southbound during the AM peak. period. During the PM 

peak period, traffic volumes are higher with 75 vehicles traveling 

northbound and 101 vehicles traveling. southbound. Both approaches 

of Lower Kula Road operate at LOS "A" during both peak periods. 

The Alanui Place approach of the intersection carries 12 

vehicles and 4 vehicles eastbound during the AM and PM peak. 

periodS, respectively, while the Kula Community Center driveway 

carries no vehicles during the AM peak period and 20 vehicles during 

the PM peak period. Both approaches of the intersection operate at 

LOS "A" during both peak periods. 

c. Ll}wer Kula Road and Kula Highway (North) 

At the northern intersection with Kula Highway, Lower Kula 

Road carries 97 vehicles westbound during the AM peak period. 
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During the PM peak period, the traffic volume is Jess with 69 vehicles 

traveling westbound. TIle Lower Kula Road approach of the 

intersection operates at LOS "e" and LOS "B" during the AM and PM 

peak periods, respectively. 

The Kula Highway approaches of the intersection carry 513 

vehicles northbound and 422 vehicles southbound during the AM peak 

period. During the PM peak. period, the overall traftic volume is less 

with 345 vehicles traveling northbound and 424 vehicles traveling 

southbound. The critical traffic movement on the highway approaches 

at this intersection is the southbound left-tum and through traffic 

movement which operates at LOS "A" during both peak periods. 

d. Lower Kula Road and Copp Road 

At the intersection with Copp Road, Lower Kula Road carries 

27 vehicles northbound and 38 vehicles southbound during the AM 

peak period. During the PM peak period., traffic volumes are slightly 

higher with 29 vehicles traveling northbound and 63 vehicles traveling 

southbound. Both approaches of Lower Kula Road operate at LOS 

"A" during both peak periods. 

The Copp Road approaches of the intersection carry 55 

vehicles eastbound and 102 vehicles westbound during the AM peak 

period. During the PM peak period, the overall traffic volume is less 

with 83 vehicles traveling eastbound and 51 vehicles traveling 

westbound. Both approaches ofCopp Road operate at LOS "At> 

during both peak periods. 

o. Lower Kula Road and Kula Highway (South) 

At the southern unsignalized intersection with Kula Highway, 

Lower Kula Road carries 9 vehicles westbound during the AM peak 

period. During the PM peak period, the traffic volume is slightly 

higher with 11 vehicles traveling westbound. The Lower Kula Road 
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approach of this intersection operates at LOS "B" and LOS "A" during 

the AM and PM peak periods, respectively. 

The Kula Highway approaches of the intersection carry 279 

vehicles northbound and 162 vehicles southbound during the AM peak 

period. During the PM peak period, the overall traffic volume is 

approximately the same with 238 vehicles traveling northbound and 

220 vehicles traveling southbound. The critical traffic movement on 

the highway approaches at this intersection is the s~uthbound left-tum 

and through traffic movement which operates at LOS "A" during both 

peak periods. 

IV. PROJECTED TRAFFIC CONDITIONS 

A. Site-Generated Traffic 

1. Trip Generation Methodology 

The trip generation methodology used in this study is based upon 

generally accepted techniques developed by the Institute of Transportation 

Engineers (lTE) and published in ''Trip Generation, 7~ Edition," 2003. The 

ITE trip generation rates are developed empirically by correlating the vehicle 

trip generation data with various land use characteristics such as the number of 

vehicle trips generated per dwelling unit. Table 2 summarizes the project site 

trip generation characteristics applied to the AM and PM peak periods of 

traffic. 

Table 2: Peak Hour Trip Generation 

SINGLE·FAMILY DETACHED HOUSING 
INDEPENDENT VARIABLE Dwelling Units :;: 210 

PROJECTED TRIP ENDS 
AM PEAK ENTER 23 

EXIT 68 
TOTAL 91 

PM PEAK ENTER 77 
EXIT 45 

TOTAL 123 
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Table 2: Peak Hour Trip Generation (Cont'd) 

COUNTY PARK 
INDEPENDENT V ARlABLE Acres ofDeveJopment:;: 5 

PROJECTED TRIP ENDS 
AM PEAK ENTER 0 

EXIT 0 
TOTAL 0 

PM PEAK ENTER 0 
EXIT 0 

TOTAL 0 
TOTALS 

PROJECTED TRIP ENDS 
AM PEAK ENTER 23 

EXIT 68 
TOTAL 91 

PM PEAK ENTER 77 
EXIT 45 

TOTAL 123 

2. Trip Distribution 

Figures 5 and 6 show the distribution of site-generated traffic during 

the AM and PM peak periods. Acce!'s to the proposed Kula Ridge 

development will be provided via a new access road off Lower Kula Road. 

The directional distribution of site-generated traffic was based on the 

prevalent distribution of traffic along Lower Kula Road. As such, 46.9% of 

the vehicles were assumed to be traveling northbound while 53.1% were 

assumed to be traveling southbound during the AM peak period. Similarly, 

during the PM peak period, 67.0% were assumed to be traveling northbound 

while 33.0% were assumed to be traveling southbound. The directional 

distribution of traffic at the study intersections was assumed to remain similar 

to existing conditions. 
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B. Through Traffic Forecasting Methodology 

An analysis of both historical traffic data and traffic projections contained 

within the Maui Long-Range Land Transportation Plan (MLRLTP) was made to 

detennine an appropriate ambient growth of traffic demands in the project vicinity. 

Using linear regression analyses, historical data indicates an average arumal traffic 

growth rate in the vicinity of approximately 2.7%, while the MLRL TP indicates an 

average annual traffic growth rate ofless than 0.5%. Therefore, for consePlative 

analysis purposes, the travel forecast used in this study is based upon the historical 

traffic count data obtained from the State Department of Transportation (DOT). 

Using Year 2006 as the base year, a growth factor of 1.11 was applied to the existing 

traffic demands on the highways to achieve the projected ambient traffic demands for 

Year 2009. 

C. Other Considerations 

The Kula Senior Community Housing project is located southwest of the 

project site adjacent to Kula Highway across from Kula Elementary School. The 

proposed residential project is expected to be completed by Year 2006 and is expected 

to provide approximately 36 one~bedroom units for senior citizens with limited 

annual incomes. As detailed in the "Traffic Impact Report for the Kula Senior 

Community Housing" dated December 2005, the proposed development is anticipated 

to generate 2 trips and 4 trips during the AM and PM peak periods, respectively. 

These trips were assigned to the street network in the study area to account for trips 

generated by the proposed senior housing project. 

D. Total Traffic Volumes Without Project 

The projected Year 2009 AM and PM peak period traffic volumes and 

operating conditions without the proposed Kula Ridge development are shown in 

Figures 7 and 8, and summarized in Table 3. The existing levels of service are 

provided for comparison purposes. LOS calculations are included in Appendix D. 
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Traffic Impact Ri?POH fO,. the Kula Ridge Development 

Table 3: EI.isting and Projected (Without Project) LOS 
Traffic Operating Conditions 

AM PM 
Year Year 

Critical 2009 2009 
Approachl w/out w/out 

Intersection Movement Exist Proj· Exist Proj 
Lower Kula Roadl Eastbound A A A A 
Alanui Place/ Westbound - A A 
Kula Community Center 

Northbound A A A A Driveway 
Southbound A A A A 

Lower Kula Road! Westbound C C B B 
Kula Highway (North) Southbound A A A A 

Lower Kula Road! Eastbound A A A A 
Copp Road Westbound A A A A 

Northbound A A A A 

Southbound A A A A 

Lower Kula Road! Westbound B B B B 
Kula Highway (South) Southbound A A A A 

- ---- - - - .. . .. 

Traffic operations under Year 2009 without project conditions are expected to 

remain similar to existing conditions. The approaches of the intersections of Lower 

Kula Road with Alanui PlacelKula Community Center Driveway and Copp Road are 

expected to continue operating at LOS "A" while the westbound and southbound 

approaches of the southern intersection with Kula Highway are anticipated to 

continue operating at LOS "B" and LOS "A," respectively, during the AM and PM 

peak periods. Similarly, at the northern intersection of Lower Kula Road with Kula 

Highway, the westbound approach is anticipated to continue operating at LOS "e" 
and LOS "Bit during the AM and PM peak periods, respectively, while the 

southbound approach is anticipated to continue operating at LOS "A" during both 

peak: periods. 
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Traffic Impact Report for the Kula Ridge Development 

E. Total Traffic Volumes With Project 

The projected Year 2009 A11 and PM peak period traffic volumes and 

operating conditions with the development of the proposed Kula Ridge development 

arc shown in Figures 9 and 10. The cumulative volumes consist of site~generated 

traffic superimposed over Year 2009 projected traffic demands. The traffic impacts 

resulting from the proposed project are addressed in the following section. 

v. TRAFFIC IMPACT ANALYSIS 

The Year 2009 cumulative AM and PM peak hour traffic conditions with the 

development of the Kula Ridge development are summarized in Table 4. The westbound 

approach of the northern intersection of Lower Kula Road with Kula Highway is assumed to 

have been modified to provide dedicated turning lanes. The existing and projected Year 2009 

(Without Project) operating conditions are provided for comparison purposes. LOS 

calculations are included in Appendix E. 

Table 4: Existing and Projected Year 2009 (With and Withuut Pruject) 
Traffic Operating Conditions 

AM PM 

Year 2009 Year 2009 
Critieal Approaehl w/uut wi w/out wi 

Intersection Movement Exist Proi PrQi Exist Pro! P~ 
Lower Kula Road! Eastbound A A A A A A 
Alanui Place! Westbound - - A A A 
Kula Community Center 

Northbound A A A A A A Driveway 
Southbound A A A A A B 

Lower Kula Road! Westbound ~ C C C B B ~ Kula Highway (North) RT c--c B 

Southbound A A A A A A 

Lower Kula Road! Eastbound A A A A A A 
CoppRoad Westbound A A A A A A 

Northbound A A A A A A 

Southbound A A A A A A 

Lower Ku!a Road! Westbound B B B B B B 
Kula Highway (South) Southbound A A A A A A 
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Traffic Impact Report/or the Kula Ridge Development 

Traffic operations in the vicinity of the proposed Kula Ridge development are 

expected, in general, to remain similar to existing and Year 2009 without project conditions 

despite the anticipated increases in traffic along the surrounding roadways due to the project. 

The critical movements at the interstXtion of Lower Kula Road with Alanui Place!Kula 

Community Center Driveway, Copp Road, and Kula Highway (South) are expected to 

operate at levels of service similar to Year 2009 without project conditions during both peak 

hours of traffic with the exception of the southbound approach of the intersection with Alanui 

PlaceiKula Community Center driveway which is expected to deteriorate from LOS <OA" to 

LOS "B" during the PM peak period. At the northern intersection of Lower Kula Road with 

Kula Highway, the westbound left-tum traffic movement is anticipated to operate at LOS "C" 

during both peak periods while the right-turn traffic movement is anticipated to operate at 

LOS "C" and LOS "B" during the AM and PM peak periods, respectively. 

VI. RECOMMENDATIONS 

Based on the analysis of the traffic data, the following are the recommendations of 

this study to be incorporated in the project design. 

1, Maintain sufficient sight distance for motorists to safely enter and exit aU project 
roadways. 

2, Provide adequate on-site loading and off-loading service areas and prohibit off-site 
loading operations. 

3. Provide adequate tum-aro\.Uld area for service, delivery, and refuse collection vehicles 
to maneuver on the project site to avoid vehicle-reversing maneuvers onto public 
roadways . 

4. Provide sufficient turning radii at aU project roadways to avoid or minimize vehicle 
encroachments to oncoming traffic lanes. 

5. Provide exclusive left~tum and righHum lanes on the westbound approach of Lower 
Kula Road at the northern intersection with Kula Highway to minimize the impact of 
left-turning vehicles on the higher volume of right-turning vehicles on that approach. 
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Traffic Impact Report for the KuJ~l?idge Development 

VII. CONCLUSION 

The proposed Kula rudge development is expected to include 42 residential lots, 70 

affordable housing residential lots, 4 agricultural lots, and an approximately 3..acre park that 

will be dedicated to the County ofMaui. With the implementation of the aforementioned 

recommendations, the proposed Kula Ridge development is not expected to have a 

significant impact on traffic operations in the vicinity of the project site. The critical 

movements at the study intersection along Lower Kula Road are expected continue operating 

at acceptable levels of service despite the addition of site-generated vehicles to the 

surrounding roadway network due to the provision of exclusive turning lanes at the northern 

intersection of Lower Kula Road with Kula Highway. 
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-_. 

L," 
5 
7 
4 
5 

Total --" 

Lower Kula Road 
Southbound 

hru R ht . Totl! L," 
0 5 " 

, 
3 5 15 , 
3 5 " 

, 
7 5 " 0 

13 20 54 3 

Wilson Okamoto Corporation 
1907 S, Beretanla Street, Suite 400 

Honolulu, HI 96826 

Grou 1> Prlnted- Untlhlfted 
Copp Road lower Kula Road 
Westbound Northlxl1.md 

Thru R hi A . Total LOn Thru R tit A 
11 5 " 3 7 3 
8 6 15 4 5 0 

" 7 18 0 3 0 
7 8 13 3 3 0 --

36 24 63 " 18 3 

. Total Llltl 
13 3 
9 3 
3 4 

Fife Name LowCopP 
Site Code 00000001 
Start Date 4/25/200E 
Page No 1 

Copp Road 
Eaatbound 

Thru R "' . Total Int rotan 
6 1 , 5<) 

" 3 18 55 
7 3 14 47 

3~' --1%-~+----rr~-it \---'L 109 

""oo:~ I 9 7 5 211 ' 6 4 ': I '4 ! I ' 8 5 
15 1 " 

-- El~i~--J ~--il--,l-- li ----l- j -- J------~4 ---1 ~,l -~--i~ :l--J--l---~~- ,~-
05'OOPM~ 3 5 "( 0 7 3 "I 0 6 0 l 7 " 5 "~ 56 05:15PM 1 4 0 

-~ ~-l-- ,i--J--J--i---j~-l---~j-j -- ~i---J~-ijl--211 ___ 9~;!~~~ -~--11-~·· ·lt~~-- -i··· 
Grand T0131 J sa 57 47 182) " 85 55 153

1 

23 45 " 79

1 

69 '" " "'I 636 

Apprcfl 0/. 35.8 35.2 " 7.6 55.6 36.6 29.1 57 13.9 26.5 54.5 18.9 

Total % 9.' 9 7.4 25.5 >.9 13.4 8.8 24.1 3.6 7.' !.7 12.4 10.6 20.8 64 38.1 

~
-----;J;;;'--LOW(lr Kula Road -··~·--I~----- C(lPPRoa;r---"---'-'-;b----""""1::OWor~~~---"'-~-··-cOpPROad-----"'-----b 

Southbound W(lstbound Northbound Eastbound 
-~SlartTima mr=fi\;:U-C}ilil~fOtiil-' LeUe Thru! R!giiiTIP"i::i'O"ta! Lo.n=..n.f.!:I..L..B!9.BT.hl . Total · __ .l~C_Thru~gEIT.!'.pp-=ro2§!: -Jnt.T2§1J 
Poak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1 
Paak HO<Jr (0( Entirolnterseclion 8egln.s al 03:45 PM 

~fi~a_J ___ J_l __ j~ --LL-j-~jll-~-Lj---I--- ! l-'!_-L.-j--jl--l 
__ ~ ;/~~~~~ ,"_}~.L .. _ 342~ __ ~:L_._ .", ___ ~.3 __ ._.~~L __ ~~L .. _ 41~i ."'_~~ ___ 1.4~~._~_~t~~?,L ___ ~. -2~~ __ .~~~_""?J:.L __ ._. ___ ~~_I. ___ . ___ .~~_ . 
. __ ~ ___ ~HLt __ .... &lL __ --,?!!L_.2iIL ... __ . __ 2~ ___ ....... ~.L~-.-"'"lli..._~ .... ALL ___ .....:!!.5.Q.. ......&.~;L_~·.m_~-'.J..L ___ ....:i..O!L .. _,636 ___ 2..1L __ :1.~Q ... _ .. _ ... ~..J..§.'LL ___ ...2'!.£. 



Counter: 01·0528 
Counted By: TO 
Weather: CLEAR ,- I 
C~ Start TimH_ 

Factor 
00:00AM 
06:15AM 
06:30AM 
06:45AM 

Total 

"" 10 
0 
1 
0 
0 
1 

Kula Highway 
Southbound 

Thru R hI . Tolal 
1.0 -.~-
" " 23 0 " 36 0 36 
36 0 36 

112 0 113 

Wilson Okamoto Corporation 
1907 S. Beretania Street, Suite 400 

Honolulu. HI 96826 

Group_~ t'lInte<l- VnSI1!MO 

Lower K~es~~1 (South) 

Lefl hro R' hi . Total 
1.0 1.0 1.0 

0 0 0 0 
0 0 0 0 
2 0 1 3 
1 0 1 2 
3 0 2 5 

Kula Hi!;lhway 
Northbouoo 

L.n Thro R ht 
1.0 1.0 1.0 

0 35 0 
0 36 0 
0 47 1 
0 57 2 
0 175 3 

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

ToiiiT 

1 29 

2 " 3 a 
3 " 9 1~ 

o 29~ 0 0 2 2 0 61 1 o 17 1 0 2 3 0 ao 0 
0551023084 0 
o 61 0 0 1 1 0 53 0 
o 162 :2 0 7 9 0 278 1 

Grand Tot~1 
Apprch % 

Total % 

10 
3.' 
13 

265 
96.4 
35.5 

o 
0.0 
0.0 

r;------- -~ Kula Highway 
Southbound 

_ Slart Tima Left Thru Ri~ 
Peak Hour From 06:00 AM to 07:45 AM • Peak 1 of 1 

Interse<:lion 07:00 AM 
Volume 9 153 0 
Percent 5.6 94.4 0.0 

07:30 Volume 3 52 0 
Pe~k Factor 

High Int 07:45 AM 
Volume 3 58 

Pe~k Faclor 

2751 5 0 9 141 0 453 
35.7 0.0 84.3 0.0 99.1 

36.9 0,7 0.0 1.2 1.9 0,0 fiO,7 

4 
0.9 
0.5 

"APP."'fotal 

'" 
55 

" 0.664 

[ower Kulo'HlghwaylSoUili} 
westbound 

Lell I Thru I Right lApp. Tolal 

2 
22.2 

1 

07:15AM 
1 

o 
0.0 
o 

7 
77.8 

2 

2 3 
0.750 

{eft 

o 
0.0 

o 

07:30AM 
o 

Ku!3"H!{jhway 
Northbound 

Thru I Rrehl 

:278 1 
99.6 0.4 

84 0 

., 0 

File Name KulLkul·sA 
Site Code 00000004 
Start Date 6/1/2005 
Page No 1 

. Total . Total Inl Tota 

35 0 50 
36 0 60 
48 0 89 
59 0 97 

178 0 29' 
62 0 93 
80 0 100 
84 0 142 
53 0 115 

:279 0 450 

457

1 61.3 

'. Tctal 

279 ., 
64 

0.830 

0.:1 

o 
o 

5:45:00 AM 

7<, 

fn[-tolif 

450 

142 
0.792 

Counter: 01·0528 
Counted By: TO 
Weather: CLEAR 

Wilson Okamoto Corporation 
1907 S. Beretania Street, Suite 400 

Honolulu. HI 96826 File Name KulLkul-sP 

Site Code 00000004 
Start Date 5/31/2005 

I 
~ .. Start Time 

Factor 

gj;is ~~ 
03:30 PM 
03:45 PM 

Total 

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

Total 

05;00 PM 
05:15 PM 
05:30 PM 
0$:45 PM 

rOlaT 

Grand TOlal 
Apprch % 

Tolal% 

I 
- '" 1'~L_ 

1 2 
3 , 
1 
3 
2 
I 

--'~'r 

18 
2.9 
1.3 

Page No 1 
GroupS Prlnted- Unshifted 

Kula Hi9hw~y lower Kula Highw~y (South) Kul~ HlShway 
Southbound Westbound NorthbOund 

Thru Ri ht . Total LeI! Thru Ri hI • Tot~1 Left Thru R hI , Total . Total Inl Total 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
39 0 39 0 0 2 , 0 44 0 44 0 1~~ 40 0 41 2 0 1 3 0 56 1 57 0 
52 0 54 0 0 3 3 0 61 I 62 0 119 
49 0 52 0 0 0 0 0 50 0 50 0 102 

180 0 "6 2 0 , 8 0 211 2 213 0 407 

60 0 61 5 0 1 -J 0 61 2 63 0 130 
50 0 53 2 0 0 2 0 62 1 63 0 118 
51 0 53 4 0 3 7 0 51 2 53 0 113 
58 0 59 1 0 1 2 0 63 4 67 0 128 

219 0 226 12 0 5 17 0 237 9 246 0 489 

53 
55 
42 
54 

2114 

603 
97,1 
45.1 

o 54 0 0 5 5 0 53 1 54 0 113 
05610:2 30600600119 
0441001052254 () 99 
o 55 1 0 1 2 0 49 4 53 () 110 
o :3 0 8 11 0 214 7 221 0 441 

o 
0.0 
0.0 '

21

1 46.4 

17 
47.2 

t.3 

o 
0.0 
0.0 

t9 III I 0 662 18 6801 01 1337 
52,8 0.0 97.4 2.6 _ 

1.4 2.7 0.0 49,5 1.3 50.9 0.0 

r'--'--~-'~-"'~'l-"'''''---''''~K'U-liH1ghW3Y~''---~-- LO"M)r Kula HI9hway (South)-~ Kula Highway --'--~J;--
Southbound Westbound Northbound t:::--==--=Siirt Time --=-~:::-_~~JIT:::~-th'rur-~~§!OTI=-~LTolal -L2KI:~TimiT-R§hl~~ -~ffirUI'--R'i9hir ~12.tal ~LJntTotill 

Poak Hour From 03:00 PM to 05:45 PM • Peak toll 
Intersection 04:00 PM 

Volume 7 219 0 226 
Percent 3.1 96.9 0.0 

04:00 VOlume 1 60 0 61 
Peak Factor 

High Int 04:00 PM 
Volum\! 1 60 61 

P\!ak Factof 0.926 

t2 70.6 
5 

04:30 PM 

o 
0.0 
o 

o 

5 
29.4 

1 

17 o 
0.0 
o 

04:45 PM 
71 0 

0.607 

237 
96.3 

61 

" 

, 
3.7 

2 

4 

246 

63 

67 
0.916 

o 

o 
2:45:00 PM 

<8' 
130 

0.940 



I 

II 
• •••••••••••••••••••••••••••••••••••••••••••••• 0 

• •••••••••••••••••••••••••••••••••••••••••••••• 0 • 

g; <> ~ '" 

I ~ __ OOOOOOOOOOOOO-OO---"-", •• ".,.,o. 

• ............................................... 0 • 

, 
~ <> ~ ~ 
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~ 

• $ ~ ! 
• 

! • 
, 
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· ......... . 
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19(17 S. Bem:.ni~ Street #41){) 
lW7 S. Ber=iaStreetM400 HonolUlu. HI96gz6 

Honolulu. HI 96SZ6 
_.~I :KulaH~\' Site". " .. , : Kula Hi.d<wav Silt: 01 n,2 : Southofscllool driveway enl!:: %/OlIOS 

"" : SOIIIh ofsenool drh"CW2V Date: 05131/05 
0 : 741MI 

: 741G-OI 

'" sa NB C""bined 0.,. WtdnOl'd~y ,. 58 NB Canlmed "", TIICSdlt\' 
~jn AM 'M AM ,M AM 'M 

~n AM 'M AM 'M AM 'M 12:00 , 
" 3 " 12:00 2:15 10 II 

.~:15 ,:30 
!:30 12:45 

12:45 01".00 , 12 " 01;00 1:15 , , 
1:15 1:30 3 0 
1:30 Ul:45 , 

.... 1:45 02:00 3 , II " 02:00 18 '" • '" 26 391 2:15 0 , 
'~:15 6Q " 112 l:30 , , 

!:30 " " 125 \12:45 , 0 
".t:45 66 62 '28 0):1){) 0 , II , 

" 03:00 " 272 " 2n 99 "" ""):B , , , 
"1:15 " " IJJ 3:30 2 , , 

Uo " " '" ,,);45 0 , , 
.J:4$ 91 " '63 04:00 , 12 , " 

, 
" 04"" " '" " 293 '61 '" "$:15 , • "1:15 n " '" t:1O , , , 

1;30 " " '" ¥~:4S 3 II 14 
1:45 75 " '" 05:00 4 " 2Q '00 26 '" M:OO 80 301 • " '" 130 ''''' "5:!5 , " 21 

n~:IS 80 66 '" 5:30 7 JQ J7 
;:30 " 70 IJJ 5,45 II " " ;:45 78 ,7 '35 06:00 " 122 " 275 " '" 06:00 66 23< " '95 128 '" (l6:1S 2.5 " " 06:15 " " "' $:30 " " '00 
;;30 " " 117 5:45 41 n '" ;:4S 41 " " 07:00 " ,3< " '" '26 4" 

07:00 " '" JQ 135 " 322 07:15 " '21 m 
07:15 " " .. 1:30 " '21 '" ';30 " J9 91 1:45 " 92 '45 

';45 " 26 " 08:00 0 0 Q 
08:00 35 12. 26 " " ,9< 08:15 
08:15 " " 60 1:)0 

):30 " " " 3:45 
!:45 21 , 

" 09:00 
\1)1:1)\) " m " <9 '" 171 09:15 
09:1$ 21 10 21 ~:3(l 

1:30 " 12 38 }:45 
):45 " " " 10:00 

,,):00 29 " 10 " 29 100 10:!S 
10:15 18 , 21 ):30 
'1:.>0 15 " .):45 

1:45 19 21 .1;00 
• ,:00 16 " 21 n " 11:15 
IUS " " DO 
':)0 " 21 1:45 
:45 , 7 , .. " '" '" .. -~ 

-" '.900 1.478 0 3318 ,Ii!"/o )3.8 64' 
lil'.4 S6.2- 43.8 

ToW, '" '" 1.304 
Totals .. 900 1.47& J..J78 l'ISpli15 33.8 ".7 

.yScli15 '" 43.8 

. Hour (I1;iXl 06:45 07:00 
Hour 03:45 03:30 (1):30 

.,~ 72' <2, ,;0 
m. m '" '" "" 0.13 0.88 0.82 

~tor 0.91 0.94 0.96 

,uFi!e: 
~la File: "KufaHlV\' rdntc4,6nh.1:i05 i'~~c:"2 

K~I~ H ........ Prinlcd : 61212005 h£c. ! 



APPENDlXB 

LEVEL OF SERVICE DEFINITIONS 

( 

LEVEL OF SERVICE DEFINITIONS 

LEVEL-OF-SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS 

Level of Service (LOS) criteria are given in Table 1. As used here, control delay is 
defined as the total elapsed time from the time a vehicle stops at the end of the queue to 
the time required for the vehicle to travel from the !ast~in-queue position to the first-in­
queue position, including deceleration of vehicles from free-flow speed to the speed of 
vehicles in the queue. 

The average total delay for any particular minor movement is a ftmction of the service 
rate or capacity of the approach and the degree of saturation. If the degree of saturation is 
greater than about 0.9, average control delay is significantly affected by the length of the 
analysis period, 

Level of Service 

A 
B 
C 
D 
E 
F 

Table 1: Level-of-Service Criteria for 
Unsignalized Intersections 

Average Control Delay 
(SedVeh) 

::s10.0 
>10.0 and ::;15.0 
>J5.0 and 525.0 
>25.0 and ::;35.0 
>35.0 and .$50.0 
>50.0 

"Highwoy Cop,c;ty M3nu.t"Tr.>~sporu.\ion R=rch B""'~ 2000 



APPENDlXC 

CAPACITY ANALYSIS CALCULATIONS 
EXISTING PEAK PERIOD TRAFFIC ANALYSIS 

HCS+: Unslgnalized Intersections Release 5.1 

___________ TI'lO-WAY STOP CONTROL SUMMAR':r:" ____________ _ 

Analyst: IW 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: u. s. CUstomary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period (hrs); 1.00 

_-c _________ Vehicle Volumes and Adjustments' __ -c _________ _ 

Major Street: Approach Northbound .;>vu ... "bound 
Movement 1 2 3 

L T R 

Volume 
Peak-Hour Factor, PH? 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lane, 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 

1 
0.74 
1 , 

6' 
0.74 
86 

Undivided 

1 
LTR 

No 

Westbound 
7 
L 

o 
1.00 
o 
2 

8 
T 

0 
1.00 
0 
2 
0 

Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exists?/Storage 

o Lanes 
Configuration LTR 

0 

0 

o 
0.74 
o 

, 
R 

0 
.00 

0 
2 

No 

5 6 
L T R 

1 32 1 
0.50 0.50 0.50 
2 64 2 , 

0 0 
LTR 

No 

Eastbound 
10 11 12 
L T R 

12 0 0 
0.60 0.60 0.60 
19 0 0 
2 2 , 

0 
No 

0 0 
LTR 

,-__ ~ ____ Delay , 
Approach NB 

Queue 
S6 
4 
LTR 

Length, and Level of 
\>Jestbound 

service·=--cc-__ cc ________ _ 
Eastbound 

Movement 1 
Lane Config LTR 

v (vph) 

C(m) (vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

1 
1536 
0.00 
0.00 
7.3 

A 

2 
1510 
0.00 
0.00 
7.4 

A 

7 8 , 
LTR 

o 

10 11 
LTR 

" B08 
0.02 
0.07 
9.6 

A 
9.6 

A 

12 



HCS+: Unsigna1ized Intersections Release 5.1 

_______________________ TWO-WAy STOP CONTROL S~~y, ________________________ ___ 

Analyst: 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: PM Peak Period 
Intersection: A1anui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: A1anui Dr 
North/South Street; Lower Kula Rd 
Intersection orientation: NS Study period (hrs): 1.00 

c-c-__ ~-------c------Vehic1e Volumes and Adjustments-, __ -cc-__ c-____________ _ 
____ .. bound Major Street: Approach Northbound C'~., .. l-. 

Movement 2 3 

Volume 
Peak-Hour Factor, PRY 
Hourly Flow Rate, HFR 
Percent Heavy vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
C';nfiguration 
Upstream Signal? 

Minor Street, Approach 
Movement 

Volume 
Peak Hour Factor. PEF 
Hourly Flow Rate, HFR 
Percent Heavy VehicleS 
Percent Grade (%) 

L T 

o 72 
0.69 0.69 
o 103 
2 
Undivided 

o 
LTR 

No 

Westbound 

o 

R 

3 
0.69 , 

7 8 9 
L T R 

7 
0.71 
9 
2 

0 
o 71 
0 
2 
0 

13 
0.71 
18 
2 

Flared Approach: Exists?/Storage No 
Lanes o 0 
Configuration LTR 

4 5 6 
L T R 

14 77 10 
0.84 0.84 0.84 
16 91 11 
2 

0 1 0 
LTR 

No 

Eastbound 
10 11 12 
L T R 

3 0 1 
0.33 0.33 0.33 
9 0 3 

2 2 
0 

No 
0 0 

LTR 

:-____ ~--------"Delay, 
Approach NB 

Queue 
SB 
4 
LTR 

Length, and Level of 
Westbound 

Servi ce. ____ ,-__ c-________ _ 
Eastbound 

Movement 1 
Lane Config LTR 

v (vph) 

C(m) (vph) 

vIc 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

0 
1490 
0.00 
0.00 
7.4 

A 

16 
1484 
0.01 
0.03 
7.5 

A 

7 , 9 
LTR 

27 

"4 
0.03 
0.10 
9.4 

A 
9.4 

A 

10 11 
LTR 

12 
744 
0.02 
0.05 
9.9 

A 
9.9 

A 

12 

HCS+: Unsigna1ized Intersections Release 5.1 

__ ____________________ ~TNO-WAY STOP CONTROL SUMY.ARY ________________________ ___ 

Analyst: IW 
Agency/Co., Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Feriod: AM Peak Period 
Intersection: Kula Hwy/Low€r Kula ad <North) 
Jurisdiction: State 
Units: 0, S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula ad (North) 
North/South Street: Kula Hwy 
Intersection Orientation; NS Study period (hrs); 

c-c-__ ~-------c----__ Vehicle Volumes and Adjustments,-, __ -cc-__ c-__________ ___ 
Major Street: Approach Northbound Southbound 

Movement 2 

Volume 
Peak-Bour Factor, PHP 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

504 
0.90 
560 

Undivided 

No 

o 
TR 

Westbound 

R 

9 
0.90 
10 

Minor Street: Approach 
Movement 7 a 9 

L T R 

Volume 13 
Peak Hour Factor, PHF 0.84 
Hourly Flow Rate, BFR 15 
Percent Heavy Vehicles 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration LR 

o 

" 0.84 
100 
2 

No 

L T R 

78 344 
0.77 0.77 
101 446 
2 

0 
LT 

No 

Eastbound 
10 11 12 
L T R 

o 

______ c-______ -"Delay, 

Approach NB 
Queue 

58 , 
Length, and Level of 

Westbound 
Serviceo--cc-__ :-______ ___ 

Eastbound 
Movement 1 
Lane Config 

v {vph} 

C(m} (vph} 

vIc 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

LT 

101 
1002 
0.10 
0.34 
9.0 

A 

7 , 9 
LR 

115 
420 
0.27 
1.10 
15.8 

C 
16.8 

C 

10 11 12 



HCS+: Unsignali~ed Intersections Release 5.1 

___________ 'Y"VO-I'IAy STOP CONTROL SI}}j!"J\.RY ____________ _ 

Analyst: IW 
Agency /Co. : Wilson Okamoto Corporation 
Date Performed; 
Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (North) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1. 00 

ccccccoccccc---:=ccccc.Vehicle Volumes and Adjustments~cccccc-cc--------------
Major Street: Approach Northbound ..,,,,,>.-,,bouna 

Movement 2 3 
L T R 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

335 
0,86 
389 

Undivided 

No 

0 
TR 

Minor Street: Approach 
Movement 

Nestbound 
7 
L 

Volume 7 
Peak Hour Factor, PHF 0.82 
Hourly Flow Rate, HFR 8 
Percent Heavy Vehicles 2 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration 

8 
T 

o 

o 
LR 

10 
0.B6 
11 

9 
R 

62 
0.82 
75 
2 

No 

, 5 6 
L T R 

79 346 
0.90 0.90 
87 384 
2 

0 
LT 

No 

Eastbound 
10 11 12 
L T R 

o 

Delay, Queue Length, and Level of Service 
Approach NB SS Westbound Eastbound 
Movement , 7 8 9 10 11 
Lane Config LT LR 

v (vph) " 83 
C (m) (vph) 1159 57' 
vIc 0.08 0.14 
95% queue length 0.24 0.51 
Control Delay 8,4 12.3 
LOS A B 
Approach Delay 12.3 
Approach LOS B 

12 

HCS+: Unsignali~ed Intersections Release 5.1 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone: {aDS) 946-2277 
E-Mail: 

Fax: {80B) 946-2253 

_________ ALL-WAY STOP CONTROL (ANSC) l..NALYSIS, ___________ _ 

Analyst: 
Agency/Co. : 
Da te Perfo:r::med: 

IW 

Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period; AM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_________ Worksheet 2 - Volume Adjustments and Site Characteristics, __________ __ 

! Eastbound ! Westbound I Northbound 1 Southbound 
lL T R IL T R lL T R !L T R 

I I I l::--:-_=-_ 
Volume !29 21 5 15 78 19 !14 11 2 !8 9 21 
% Thrus Left Lane 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 Ll L2 

Configuration LTR LTR LTR LTR 
PHF 0.69 0.80 0.61 0.79 
Flow Rate 79 126 " " % Heavy Veh 2 2 2 2 
No. Lanes 1 1 1 
Opposing-Lanes 1 1 1 1 
Conflicting-lanes 1 1 1 
Geometry group 1 1 1 
Duration, T 1.00 hrs, 

__________ Worksheet J - Saturation Headway Adjustment Worksheet ____________ __ 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rates: 
Total in Lane 79 126 " '7 
Left-Turn " 6 22 10 
Right-Turn 7 23 3 26 

Prop. Left-Turns 0,5 0,0 O,S 0,2 
Prop. Right-Turns 0,1 0,2 0,1 0,6 
Prop. Heavy VehicleO.O 0,0 0,0 0,0 
Geometry Group 1 1 
Adjustments Exhibit 17-33: 

hLT-adj 0,2 0,2 0,2 0,' 
hRT-".dj -0.6 -0.6 -0.6 -0.6 
hBV-adj 1,7 1.7 1,7 7 

hadj, computed 0,1 -0.1 ',1 -0.3 



_______________ W'orksheet 4 - Departure Headway and Service Time' ______________ _ 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow rate 79 126 42 '7 
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.07 0.11 0.04 0.04 
hd, final value 4.32 4.12 4.50 4.15 
x, final value 0.09 0.14 0.05 0.05 
MOVe-up time, m 2.0 2.0 2.0 2.0 
Service Time 2.3 2. . 5 2 . 

____________ Worksheet 5 - Capaci ty and Level of service' _____________ _ 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rate 79 126 42 47 
Service Time 2.3 2.1 2.5 2.1 
Utilization, x 0.09 0.14 0.05 0.05 
Dep. headway, hd 4.32 4.12 4.50 4.15 
Capacity 329 376 '" '" Delay 7 77 7.81 7.75 7.33 
LOS A A A A 
Approach: 

Delay 7.77 7.81 7.75 7.38 
LOS A A A A 

Intersection Delay 7.72 Int~rsection LOS A 

HCS+: Unsignalized Intersections Release 5.1 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone: (808) 946-2277 
E-Mail: 

Fax: (80B) 946-2253 

______________ ~ALL-\~AY STOP CONTROL (AWSC) ANALySIS ____________ _ 

Analyst: IW 
Agency/Co. Wilson Okamoto Corporation 
Date Performed, 6/9/2006 
Analysis Time Period: PM Peak Period 
Intersection: Copp Rd(Lcwer Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_________ Worksheet - Volume Adjustments 

1 Eastbound I ;'Iestbound 
1 L T R 1 L T R 

1 I 

and 

L 

Volume I" 37 18 12 28 21 ilO 
% Thrus Left Lane 

Configuration 
PHF 
Flow Rate 
% Heavy Veh 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 
Duration, T 1.00 

Ellstbound 
Ll L2 

LTR 
0.94 
S7 
2 

hrs. 

1 
1 
1 

West.bound 
Ll L2 

LTR 
0.85 
58 

1 
1 

Site Characteristics __________ __ 

Northbound 
T R 

" 5 

Northbound 
L1 L2 

LTR 
0.91 
31 
2 

1 
1 
1 
1 

Southbound 1 
1 L T R 1 
1-------1 
123 22 18 

Southbound 
L1 L2 

LTR 
0.75 

" 2 

1 
1 
1 

! 

_____ Worksheet 3 - Saturation Headway Adjustment I">'orksheet _________ _ 

Eastbound Westbound Northboun.d Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rates; 
Total in Lane 87 58 31 83 
Left-Turn " 2 11 30 
Right-'I'urn " 24 5 24 

Prop. Left-Turns 0.3 0.0 0 0.' 
Prop. Right-Turns 0.2 0.' 0 0 
Prop. Heavy VehicleO.O 0.0 O. 0.0 
Geometry Group 1 1 
Adjustments Exhibit 17-33, 

hLT-adj 0.2 0.2 o 2 0.2 
hRT-adj -0,6 -0.6 -0 , -0.5 
hHV-adj 1.7 1.7 .7 1.7 

hadj, computed -0.0 -0.2 0.0 -0. 



.worksheet 4 - Departure Headway and Service Time. 

Eastbound Westbound Northbound Southbound 
L> L2 L> L2 L1 L2 L1 L2 

Flow rate 87 58 31 83 
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.08 0.05 0.03 O.rJ7 
hd, final value 4.18 4.04 4.31 4.18 
x. final value 0.10 0.07 0.04. 0.10 
Move-up time . .m 2.0 2.0 2.0 2.0 
Service Time 2.2 2.0 2.3 2.2 

_______________ Worksheet 5 - Capacity and Level of Service __________________ __ 

Eastbound Nestbound Northbound Southbound 
L1 L2 U L2 L1 L2 L> L2 

Flow Rate 87 58 31 83 
Service Time 2.2 2.0 2.3 2.2 
Utilization. x- 0.10 0.07 0.04- 0.10 
Dep. headway. hd 4.18 4.04 4.31 4.18 
capacity 337 308 281 333 
Delay 7.65 7.32 7.48 7 63 
LOS A A A A 

Approach: 
Delay 7.65 7.32 7.48 7.63 
LOS A A A A 

Intersection Delay 7.55 Intersection LOS A 

HCS+: Unsignalized Intersections Release 5.1 

_______________________ TWO-WAY sTop CONTROL SUMMARY· ________________________ ___ 

Analyst: 
Agency/Co. : 
Date Performed: 
Analysis Time Period: 
Intersection: 
Jurisdiction: 

IW 
wilson Okamoto Corporation 
6/9/2006 
AM Peak Period 
Kula Hwy/Lower Kula Rd (South) 
State 

Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orient~tion: NS Study period (hrs): 1.00 

.Vehicle Volumes and Adjustments 
Maj or Street: Approach Northbound Southbound 

Movement 1 , 3 4 5 6 
L T R L T R 

Volume 278 1 9 153 
Peak-Hour Factor, PHF 0.83 0.83 0.66 0.66 
Hourly FloW Rate, HFR 334 13 231 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided I 
RT Channelized? 
Lanes > 0 0 > 
Configuration TR LT 
Upstream Signal? No No 

Minor Street: Approach Westbound East:bound 
Movement 7 8 9 10 11 12 

L T R L T R 

Volume 2 7 
Peak Hour Factor, PHF 0.75 o 75 
Hourly Flow Rate, HFR 2 9 
Percent Heavy Vehicles 2 , 
Percent Grade (t) 0 0 
Flared Approach: Exists?/Storage No 
Lanes 0 0 
Configuration LR 

.Delay, Queue Length. and Level of Service ____ c-__ c-______ ___ 
Eastbound Approach Na sa Westbound 

Movement 1 4 7 8 9 10 11 12 
Lane Config LT LR 

v {vph) 13 11 
elm) (vph) 1224 647 
vic 0.01 0.02 
95% queue length 0.03 0.05 
Control Delay 8.0 10.7 
LOS A a 
Approach Delay 10.7 
Approach LOS a 



?CS+: Unsignali~ed Intersections Release 5.1 

___________ Tt10-WAY STOP CONTROL SUMMARy _____________ _ 

Analyst: IN 
Agency/Co. Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lo~er Kula Rd (South) 
Jurisdiction: State 
Units: U. S. Customary 
A.~alysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

::ccc-cc:ccc--c====cc'vehicle volumes and Adjustments,-:====CCCCCC _______ _ 
Major Street: Approach Northbound .... ~~~ •• bound 

Movement 1 2 3 

VolUJlle 
Peak-Hour Factor, PHF 
Hourly Flow Rate, BFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

234 
0.92 
254 

Undivided 

No 

0 
TR 

Minor Street: Approach 
MOVement 

Westbou.-:d 
7 8 
L T 

Volume 7 
Peak Hour Factor, PHF 0.61 
Hourly Flow Rate, HFR 11 
Percent Heavy Vehicles 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration LR 

o 

R 

4 
0.92 
4 

, 
R 

4 
0.61 
6 

No 

4 5 6 
L T R 

9 211 
o.n 0.93 
9 226 
2 

I 

0 1 
LT 

No 

Eastbound 
10 11 12 
L T R 

o 

______ c-_________ D,elay, 

Approach NB 
Queue 

SS 
4 
LT 

Length, and Level of 
Westbound 

servicec-__ c-__ c-______ ___ 
Eastbound 

Movement 1 
Lane Config 

V (vph) 

elm) {vph) 
vic 
95% queue length 
Control Delay 
LOS 
1>.pproach Delay 
Approach LOS 

9 
1307 
0.01 
0.02 
7,' 

A 

7 8 9 
LR 

17 
595 
0.03 
0.09 
11 .2 

B 
11. 2 

B 

10 11 12 

APPENDlXD 

CAPACITY ANALYSIS CALCULATIONS 
PROJECTED YEAR Z009 PEAK PERIOD TRAFFIC 

ANALYSIS WITHOUT PROJECT 



HCS+: Unsignalized Intersections Release 5.2 

_____________ TWO-WAY STOP CONTROL SUMMAR,Y ____________ ___ 

Analyst: 
Agency/Co. : 
Date Performed: 

Wilson Okamoto Corporation 
6/912006 

Analysis Time Period: AM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: 2009 Without Project 
Project IO: 7551-01 Kula Ridge 
East/West· St.reet.: Alanui Di 
North/South St.reet: Lower Kula Rd 
Intersection Orientation: NS Study period (hrs): 1.00 

=:cc~occccc---:c:cc~Vehicle 
Major St.reet: Approach 

Movement 1 

Volumes and Adjustments'-, __ ccc-__ c_-------------
Northbound Southbound 

2 3 4 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Ll!Ines 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 

L T 

1 64 
0.74 0.74 

1 " 2 
Undivided 

o 1 
LTR 

No 

, .. estbound 

o 

R 

o 
0.74 
o 

7 8 9 
L 

o 
1.00 
o 
2 

T R 

o 0 
1.00 1.00 
o 0 
2 2 
o 

Peak Hour Factor, PEF 
Hourly Flow Rate, HFR 
percent Heavy Vehicles 
percent Grade (%) 
Flared.Approach: Exists?/Storage 

o Lanes 
Configuration 

NO 
1 0 
LTR 

L 

1 
0.50 
2 
2 

o 

T 

33 
0,50 
66 

o 

R 

1 
0.50 
2 

LTR 
No 

Eastbound 
10 11 12 
L 

12 
0.60 
19 
2 

o 

T R 

o 0 
0.60 0.60 
o 0 
2 2 
o 

No 
1 0 
LTR 

,-____ _c----------Delay, Queue Length, and Level of 
Approach NB SB Westbound 

Service'=-__ c-__ c-________ _ 
Eastbound 

J:>lovement 1 7 8 9 
Lane Config 

v {vph} 

elm) {vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

LTR 

1 
1533 
0,00 
0.00 
7,3 

A 

LTR 

1510 
0.00 
0.00 
7.4 

A 

LTR 

o 

10 11 
LTR 

19 

'" 0.02 
0.07 
9.6 

A 
9.6 

A 

12 

HCS+, Unsignalized Intersections Release 5.2 

_______________________ TWO-WAY STOP CONTROL SUMMARY _______________________ ___ 

Analyst: rw 
Agency ICo. ; 
Date Performed: 

Wilson Okamoto Corporation 
6/912006 

Analysis Time Period: PM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction; City 
Units: U. S. Customary 
Analysis Year: 2009 Without Project 
Project 10: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period (hrs), 1. 00 

c-c-__ c-________ ------Vehicle 

Major Street: Approach 
Movement 1 

L 

Volumes and 
Northbound 

2 

AdjUstrnents-occocccccc-------------­
Southbound 

Volume 
Peak-Hour Factor. PHF 
Hourly FloW Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 

T 

o 72 
o 69 0.69 
o 104 
2 
Undivided 

o 1 0 
LTR 

No 

Westbound 
7 8 
L T 

3 
R 

3 
0.69 

R 

7 
0.71 
9 

o 13 
0.71 0.71 
o 18 

2 2 2 
o 

Peak Hour Factor, PEF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exists?/Storage 

o Lanes 
Configuration 

No 
o 

LTR 

, 
L 

" 0.84 
16 
2 

o 

5 
T 

78 
0.84 
92 

LTR 
No 

o 

, 
R 

10 
0.84 
11 

Eastbound 
10 11 12 
L 

O.}3 
9 

o 

T R 

o 
o 33 0 33 
o 1 
2 2 
o 

No 
1 0 
LTR 

:-____ -o __________ Delay , 

Approach NB 
Queue 

SB 
Length, and Level of 

l'1estbound 
Service,=--cc--cc-______ ___ 

Eastbound 
Movement 1 
Lane Config LTR 

v (vph) 

Clm) \vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

o 
1489 
0.00 
0.00 
7.4 

A 

4 
LTR 

16 
1483 
0.01 
0.03 
7.5 

A 

7 B 
LTR 

27 
852 
0.03 
0.10 
'.4 

A 
9. , 

A 

10 11 
LTR 

12 
741 
0.02 
0.05 
9.9 

A 
9.9 

A 

12 



HCS~: Unsignalized Intersections Release 5.2 

___________ ·Trio-WAy STOP CONTROL SUMMARY ___________ _ 

Analyst: 
Agency/Co. : 
Date Performed: 
Analysis Time Period: 
Intersection: 
JUrisdiction: 

IW 
Wilson Okamoto Corporation 
6/9/2006 
AM Peak Period 
Kula Hwy/Lower 
State 

Kula Rd (North) 

Units: U. S. CustomarY 
Analysis year: ~09 WithGut Project 
Project ID: 7551-01 Kula Ridge 
East/West street: Lower Kula Rd (North) 
Nprth/South Street: Kula H~y 
Intersection Orientation: NS StUey period (hrs): 

__ c-__ cc __ -c __ -: ______ vehicle 
Major Street: APproach 

Movement 

Volumes and 
Nortl'.bound 

2 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

560 
0.90 
'22 

Undivided 

No 

0 
TR 

Minor Street: Approach 
Movement 

Westbound 
7 
L 

Volume 13 
?eak Hour Factor, ?HF 0.84 
Hourly Flow Rate, HFR 15 
Percent Heavy Vehicles 2 
Percent Grade (%) 
Flared Approach: Exists?/storage 
Lanes 0 
Configuration 

8 
T 

0 

0 
LR 

Adjustments 
Southbound 

3 , 5 
R L T 

9 79 382 

o '0 0.77 0.77 
10 102 496 

2 

LT 
No 

Eastbound , 10 11 
R L T 

84 
0.84 
100 
2 

0 
No 

.Delay, Queue Length, and Level of Service 

0.25 

, 
R 

12 
R 

Approach 
Movement 
Lane Config 

NB SB Westbound Eastbound 

v (V}:lh) 

elm) (vph) 
vlo 
.95% queue length 
control Delay 
LOS 
Approach Delay 
Approach LOS 

1 , 
LT 

102 
951 
0.11 
0.36 
9.2 

B 

8 10 11 
LR 

115 
377 
0.31 
1.27 
18.7 

C 
18.7 

C 

12 

HCS~: unsignalized Intersections Release 5.2 

____________ ~TWO-WAY STOP CONTROL SUMMARY _______________ _ 

Analyst: 
Agency/Co. : 
Date Performed: 

IW 
Wilson Okamoto Corporation 
6/9/06 

Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lowe~ Kula Rd (North) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: 2009 Without Project 
Project ID: 7551-01 Kula Ridge 
East/liVest Street: Lower Kula Rd (North) 
North/South Street, Kula Hwy 
Intersection Orientation: NS Study period lars) : 1.00 

ccccccoccc~---:cccc~vehicle 
Major Street: Approach 

Movement: 

Volumes and Ad j ustme:1ts,-:::::::c;:;:::::::c:;-______ _ 
Northbound Southbound 

2 , 

L T R L T R 

Volume 373 11 80 384 
Peak-Hour Factor, PHF 0.86 0.86 0.90 0.90 
Hourly Flow Rate, HPR 433 12 88 426 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 1 0 0 
Configuration TR LT 
Upstream Signal? No No 

Minor Street: Approach Vlestbound Eastbou."ld 
Movement 7 , , 10 11 12 

L T R L T R 

Volume 7 62 
Peak Hour Factor, PHF 0.82 0.82 
Hourly Flow Rate, HRR , 75 
Percent Heavy Vehicles 2 2 
Percent Grade (it) 0 0 
Flared Approach: Exists?/Storage No 
Lanes 
Configuration 

_________ Delay, 

Approach NB 
Movement 1 
Lane Config 

v (V}:lh) 

C(m) (Vph) 
vlo 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach ['oS 

Queue 
SB , 
LT 

88 
1115 
0.08 
0.26 
8.' 

A 

0 0 
LR 

Length, and Level of 
Westbound 

7 8 
LR 

83 
'34 
0.16 
0.55 
13. 

B 
13.0 

B 

Service~~cc __ :-______ ___ 
Eastbound 

10 11 12 



HCS+: Unsignalized Intersections Release 5.2 

Wilson Okamoto corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96S26 

Phone: (808) 946-2277 
E-Mail: 

Fax; (SOS) 946-2253 

________ ~ALL-WAY STOP CONTROL(AWSC) A..~ALYSIS __________ _ 

Analyst: 
Agency/Co. : 
Date Performed: 

!W 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: AM Peak Period 
Intersection: COP? Rd/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: 2009 "'ithout Project 
Project ID; 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_____ 'Worksheet 2 - Volume Adjustments and Site Characteristics __________ __ 

j Eastbound I \1estbound I Northbound 1 Southbound 
lL T R IL T R IL T R jL T R 

Volume 
I I I I -;:----;-;:---;::--_ 
!29 21 5 15 78 19 j14 11 2 18 10 21 

% Thrus Left Lane 

Eastbound Westbound Northbound Southbound 
L1 L2 Ll L2 Ll L2 L1 C2 

Configuration LTR LTR LTR LTR 
PH? 0.69 0.80 0.61 0.79 
Flow Rate 79 126 " 48 
t Heavy Veh 2 2 2 2 
No. Lanes 1 1 1 
Opposing-Lanes 1 1 1 1 
Conflicting-lanes 1 1 1 1 
Geometry group 1 1 
Duration. T 1. 00 hrs. 

__________ Worksheet 3 - Saturation Headway Adjustment Worksbeet ____________ __ 

Eastbound Westbound Northbound Southbound 
Ll L2 Ll L2 L1 L2 L1 L2 

Flow Rates: 
Total in Lane " 126 43 " Left-Turn 42 6 22 10 
Right-Turn 7 23 3 26 

Prop. Left-Turns 0.5 0.0 0.5 0.2 
Prop. Right-Turns 0.1 0.2 0.1 0.5 

Prop. Heavy VehicleO.O 0.0 0.0 0.0 
Geometry Group 1 1 
Adjustments Exhibit 17-33: 

hLT-adj 0.2 0.2 0.2 0.2 
hRT-adj -0.6 -0.6 -, 6 -0.6 
bHV-adj 1.7 1.7 1.7 .7 

hadj, computed 0.1 -0.1 0.1 -0.2 

.worksheet 4 - Departure Headway and Service Time 

Eastbound Westbound Northbound Southbound 
Ll L2 Ll C2 C1 L2 Ll L2 

Flow rate 7' 126 43 48 
hd. initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x. initial 0.07 0.11 0.04 0.04 
hd. final value 4.32 4.13 4. 50 4.15 
x. final value 0.09 0.14 0,05 0.06 
Move-up time. m 2.0 2.0 2.0 2.0 
Service Time 2.3 2.1 .5 2.2 

____________ --Cworksheet 5 - Capacity and Level of Service' __________________ __ 

Eastbound 
Ll L2 

Flow Rate 79 
Service Time 2.3 
utilization, x 0.09 
Dep. headway, hd 4.32 
capacity 329 
Delay 7.78 
LOS A 
Approach; 

Delay 7.78 
LOS A 

Intersection Delay 7.73 

Westbound Northbound 
Ll L2 1.,1 L2 

126 43 
2.1 2.5 
0.14 0.05 
4.13 4.50 
376 29' 
7.82 7.76 
A A 

7.S2 7 76 
A A 

Intersection LOS A 

Southbound' 
Ll L2 

48 
2.2 
0.06 
4.15 
2" 
7.40 
A 

7 40 
A 



HCS+: Unsignalized Intersections R~lease 5,2 

Wilson Okamoto Corporation 
1907 S. Beretania St .. Suite 400 
Honolulu, HI 96826 

Phone: (808) 946-2277 
E-Mail, 

Fax; (SOS) 946-2253 

___________________ ,ALL-i<iAy S'i'OP CONTROL (A~ISC) ANALySlS, __________________ _ 

Analyst: IW 
Agency/Co.' \tlilson Okamoto Corporation 
Date Perfo~ed: 6/9/2006 
Analysis Time Period: PM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction; City 
Units: U. S. Customary 
Analysis Year: 2009 Without Project 
Project IO; 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_________ Worksheet 2 - Volume Adjustments and Site Characteristics' __________ __ 

! Bas tbound ! Westbound ! Northbound ! Southbound 
IL T R !L T R IL T R !L T R 

I I I I ~-;::C--;-;;--
Volume 128 37 18 12 28 21 !10 14 5 124 23 18 
% Thrus Left Lane 

Configuration 
PHF 
Flow Rate 
% Heavy Veh 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 
Duration, T 1.00 

Eastbound 
Ll L2 

LTR 
0.94 
87 
2 

hrs. 

1 
1 
1 
1 

Westbound 
Ll L2 

LTR 
0.85 
58 
2 

1 

Northbound 
L1 L2 

LTR 
0.91 
30 
2 

1 
1 
1 
1 

Southbound 
L1 L2 

LTR 
0.75 
85 
2 

1 
1 

__________ Worksheet 3 - Saturation Headway Adjustment Worksheet ____________ __ 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rates: 
Total in Lane 87 58 30 86 
Left-Turn " 2 10 32 
Right-Turn 19 " 5 " Prop. Left-Turns 0,3 0,0 0,3 0,4 

Prop. Right-Turns 0,2 0,4 0,2 0,3 

Prop. Heavy VehicleO.O 
Geometry Group 
Adjustments Exhibit 

1 
17-33 : 

0,2 
-0.6 

hLT-adj 
hRT-adj 
hlN-adj 

hadj, computed 
1,7 

-0.0 

O,C 

-0.2 

0,2 
-0.6 
1,7 

0,0 

0,0 

0,2 
-0.6 
1,7 

0,0 

-0, 

1 

° 2 
-0 5 
1.7 

________________ Worksheet 4 - Departure Headway and Service Time> ____________ ___ 

Eastbound 
L1 L2 

Flow rate 87 
hd, initial value 3.20 3.20 
x, ini tial 0.08 
hd, final value 4.19 
x, final value 0.10 
Move-up time, m 2,0 
Service Time ,2 

\~estbound 

L' L2 
58 
3.20 3.20 

° 05 
,04 

o 07 
2,0 

2,0 

Northbound 
L1 L2 

30 
3.20 3.20 
0.03 

,31 
0.04 

2.0 
,3 

Southbound 
1..1 L2 

B6 
3.20 3.20 
0.08 
~.19 

0.10 
2,0 

2,2 

_____________ W'orksheet 5 - Capacity and Level of Service ________________ _ 

Eastbound ~Iestbound No!'thbound Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rate 87 58 30 86 
Se:rvice Time 2.2 2,0 U 2,2 
Utilization, x: 0.10 0.07 0.04 0.10 
Dep. headway, hd 4.19 4.04 4. ::n 4.19 
capacity 337 308 28O 335 
Del.,. 7.66 7.32 7.47 7.66 
LOS A A A A 
Approach: 

Delay 7.66 7.32 ,47 7.66 
LOS A A A A 

Intersection Delay 7.56 Intersection LOS A 



HCS~; unsignalized Intersections Release 5.2 

___________ TWO-WAy STOP CONTROL SUMMARy ___________ _ 

Analyst: IW 
Agency/Co. : Wilson Okamoto Corporation 
Date Performed: 6/912006 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (South) 
Jurisdiction: State 
Units: U. S, Customa~ 
Analysis Year: 2009 Without Project 
project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

c-o-__ ~ __ -c __ -c ______ :vehicle 
Major Street: Approach 

Volumes and 
Northbound 

2 

Adjustments-: __ ccc-__ c-____________ _ 

Movement 1 

volume 
peak-Hour Factor, pHF 
Hourly Plow Rate, HFR 
per~ent Heavy Vehicles 
Medidn Type/Storage 
RT Channelized? 
Lon •• 
Configuration 
Upstream Signal? 

L T 

309 
0.83 
372 

Undivided 

No 

0 
TR 

Minor Street: Approach 
Movement 

Westbound 
7 8 
L T 

Volume 2 
Peak Hour Factor, PHP 0 75 
Hourly Flow Rate, aFR 2 
Percent Heavy Vehicles 2 
percent Grade (%) 0 
Flared Approach: Exists7/Storage 
Lanes 0 0 
Configuration LR 

3 
R 

1 
0.83 
1 

, 
R 

8 
0.75 
10 
2 

No 

I 

:;outnt>euna 
4 5 6 
L T R 

9 170 
0.66 0.66 
13 257 
2 

0 1 
LT 

No 

eastbound 
io 11 12 
L T R 

0 

___ -c-____ Delay. 

Approech NB 
Queue 

sa 
4 
LT 

Length, and Level of 
Westbound 

Service=--c~ __ ~ ______ ___ 
Eastbound 

Movement 1 
Lane Config 

v (vph) 

c(m) (vph) 
vIc 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

13 
1185 
O,O~ 

0.03 
',1 

A 

7 a 9 
LR 

12 
614 
0.02 
0.06 
11.0 
a 

11.0 
a 

10 11 12 

HCS+: Unsignali 4ed Intersections Release 5.2 

_______________________ 'TwO-WAy STOP CONTROL SUM!~~y ________________________ ___ 

Analyst: IW 
Agency/Co.: Wilson Ok~~oto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (south) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: 2009 Without Project 
Project 10: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

CC7C=-~=c~c--o====c::Vehicle 
Major Street: Approach 

Volumes and 
Northbound 

2 

Adjustments ______________________ ___ 

Movement 

Volume 
Peak-HOur Factor, PHP 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHP 
Hourly Flow Rate, HPR 
Percent Heavy Vehicles 
Percent Grade (%) 

1 
L T 

261 
0.92 
283 

Undivided 

1 

No 

0 
TR 

Westbound 
7 8 
L T 

7 
0,61 
11 
2 

0 

Southbound 
4 5 6 

R L T R 

, , 234 
on o 93 0.93 
4 , 251 

2 

0 
LT 

No 

Eastbound 
9 10 11 12 
R L T R 

0.61 
8 
2 

0 
Flared Approach: Exists?/Storage No 
Lanes 
Configuration 

________ Delay, 

Approach NB 
Movement 1 
Lane Config 

v (vph) 

C(m) (vph) 
vIc 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

Queue 
sa , 
LT 

9 
1275 
0.01 
0.02 
7,8 

A 

0 0 
LR 

Length, and Level of 
Westbound 

7 8 9 
LR 

19 
575 
0.03 
0.10 
11.5 
a 

11.5 
B 

Service, _________________ _ 

Eastbound 
10 11 12 



APPENDIXE 

CAPACITY ANALYSIS CALCULATIONS 
PROJECTED YEAR 2009 PEAK PERIOD TRAFFIC 

ANALYSIS WITH PROJECT 

HCS+: Unsignalized !~tersections Rele~se 5.2 

_______________________ TWO-WAY STOP CONTROL SVMMARY ________________________ ___ 

Analyst: 11',1 

Agency/Co. Wilson Okamoto Corpora~ion 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. s. Customary 
Analysi.s Year: 2009 ~1i th Project 
Project ID: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period (hrs): 1.00 

c-c-__ c-__ -c __ -c ______ Vehicle Volumes and 
Northbound , 

Adjustments ______________________ ___ 

Major Street' Approach 
Movement 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

L 

, 
0.74 , 
2 

T 

" 0.74 
86 

Undivided 

0 1 
LTR 

No 

Westbound 
7 8 
L T 

0 0 
1. 00 1.00 
0 0 , , 

0 

0 

R 

109 
0.74 
147 

, 
R 

0 
1. 00 
0 , 

Flared Approach: Exists?/Storage No 
Lanes 0 1 0 
Configuration LTR 

Southbound 
5 6 

L 7 R 

" 1 
0.50 0.50 0.50 , 82 2 , 

0 0 
LTR 

No 

Eastbouno. 
10 11 12 
L T R 

12 0 33 
0.60 0.60 0.60 
19 0 54 , , , 

0 
No 

0 1 0 
LTR 

_________ J>Delay, 
Approach NB 

Queue 
SB , 

Length, and Level of 
Westbound 

Service=-__ c-__ c-______ ___ 
Eastbound 

Movement 1 
Lane Config LTR 

v <vph) 
Clm) (vph) 
vIc 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

2 
1513 
0.00 
0.00 
7.' 

A 

LTR 

1335 
0.00 
0.00 
7.7 

A 

7 S 10 11 12 
LTR LTR 

0 73 
885 
0.08 
0.27 
9. , 

A 
9.4 

A 



HCS+: Unsignalized Intersections Release 5.2 

_______________________ 'TYIO-WAY STOP CONTROL SUMMARY __________________________ _ 

A:na.lyst: IW 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: PH Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: 2009 !,.;ith Project 
Project ID: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
IntersectiOn Orientation: NS Study period (hrs): 1.00 

c-cc:-oc:-ccc--cccccc:Vehicle 
Major Street: Approach 

Movement 1 
L 

Volumes and 
Northbound 

2 

AdjUstments,-:cc~:-__ c-____________ _ 
SouthuoUflO 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, EPR 
Percent Heavy Vehicles 
Percent Grade (%) 

o 
0.69 
o 
2 

T 

92 
0.69 
133 

Undivided 

0 1 
LTR 

No 

Westbound 
7 8 
L T 

10 0 
0.71 071 
14 0 
2 2 

0 

0 

3 
R 

, 
0,69 
5 

9 
R 

13 
0.71 
18 
2 

Flared Approach: Exists?/Storage No 
Lanes 0 1 0 
Configuration LTR 

, 5 6 
L T R 

14 115 10 
0.84 0.84 0.84 
16 136 11 
2 

0 0 
LTR 

No 

Eastbolllld 
10 11 12 
L T R 

3 0 2 
0.33 0.33 0.33 
9 0 6 
2 2 2 

0 
No 

0 0 
LTR 

_Delay, Queue Length, and Level of Servi ce':-__ -,--__ -:-________ _ 
Approach NB SB 
Moveznent 4 
Lane Config LTR LTR 

v (vph) 0 16 
elm) (vph) 1435 14.46 
vIC 0.00 o 01 
95% queue length 0.00 0.03 
Control Delay 7.5 7.5 
LOS A A 
Approach Delay 
Approach LOS 

Westbound 
7 , 

LTR 

32 

'" 004 
0.13 
9.9 

A 
9.9 ., 

9 
Eastbound 

10 11 
LTR 

15 
707 
0.02 
0.07 
10.2 

8 
10.2 

B 

12 

HCS+: Unsignalized Intersections Release 5.2 

_______________________ TWO-WAY STOP CONTROL SUMMARY· ________________________ ___ 

Analyst: 11'1 
Agency/Co.; '''ilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (North) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year; 2009 With Project 
Project 10: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: ~S Study period (hrs) , 1.00 

=-~=-~C-:7---Cccccc:vehicle 
Major Street: Approach 

Movement 1 
L 

Volumes and Adjustments'-: __ C7C-__ C-____________ _ 
Northbound southbound 

2 '5 
T R L T 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

560 
0,90 
622 

Undivided 

1 0 
TR 

No 

Minor Street: Approach 
Movement 

Westbound 
7 8 
L T 

Volume 19 
.Peak Hour Factor, PEF 0.84 
'Hourly FloW Rate,' HFR 22 
Percent Heavy Vehicles 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 1 1 
Configuration L R 

10 
0.90 
11 

R 

123 
0.84 
146 
2 

B6 382 
0.77 0.77 
111 49' 
2 

0 
LT 

No 

Eastbound 
10 11 
L T 

o 

6 
R 

12 
R 

_______________ Delay, 

Approach NB 
Queue 

SB , 
Length, and Level of 

Westbound 
Service':c-cc--cc---------­

Eastbound 
Movement 1 
Lane Contig 

v (vph) 
elm) (vph) 
vic 
9S% queue length 
control Delay 
LOS 
Approach Delay 
Approach LOS 

LT 

111 
950 
0.12 
0.40 
9.3 

A 

7 8 9 
L R 

22 
214 
0.10 
0.34 
23.7 

C 

16.7 
C 

146 
483 
0.30 
1. 29 
15 7 

C 

10 11 12 



HCS+: Unsignalized Intersections Release 5.2 

___________ TWO-WAY STOP CONTROL SUMMARY ___________ _ 

Analyst: IW 
Agency/Co,: Wilson Okamoto Corporation 
Date Performed: 6/9/06 
Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (North) 
JUrisdiction: State 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project rD: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (brs): 1.00 

;;outhbound 

c-c-__ c-______________ Vehicle Volumes and Adjustments-, __ -cc-__ c-__________ ___ 
Major Street: Approach Northbound 

Movement 2 3 
L T R 

Volume 373 15 
0.86 0.86 
433 17 

Peak-Hour Factor, ~HF 

Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

1 0 
TR 

No 

Westboll..'1d Minor Street~ Approach 
Movement 7 8 9 

L T 

Volume 9 
Peak Hour Factor, PHP 0 82 
Hourly Flow Rate, BFR 10 
Percent Heavy Vehicles 2 
Percent Grade (t) 0 
Flared Approach: Exists?(Storage 
Lanes 1 
Configuration .L 

1 
R 

R 

80 
0.82 
97 
2 

4 5 6 
L T R 

113 384 
0.90 0.90 
125 '" 2 

0 1 
LT 

No 

Eastbound 
10 11 12 
L T R 

o 

:-____ -c __________ De1ay , 

APproach NB 
Queue 

sa , 
Length, and Level of 

Westbound 
service=--cc-__ c-______ ___ 

Eastbound 
Movement 
Lane Config 

v (vph) 

C(m) (vph) 
vIc 
9S% queue length 
Control Del ay 
LOS 
APProach Delay 
Approach LOS 

LT 

125 
1110 
0.11 
0.38 
8.7 

A 

7 8 9 10 11 12 
L R 

10 97 
277 61S 
0.04 0.16 
0.11 0.56 
IS.5 11.9 

C a 
12,6 

B 

HCS+: Unsignalized Intersections Release 5.2 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone: (808) 946-2277 
E-Mail: 

:'ax: (808) 946-2253 

_________ ALL-~IAY STOP CONTROL(AtvSC) ANALYSIS ___________ _ 

Analyst: IW 
Agency/Co. Wilson Oka:-r,oto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year; 2003 With Project 
Project ID; 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_________ Worksheet 2 - Volume Adjustments and Site Characteristics __________ __ 

I Eastbound I 
I L T R I L 

I I 
Volume 136 21 5 15 
% Thrus Left Lane 

Easthound 
L1 L2 

Configuration LTR 
PHF 0,69 
Flow Rate " % Heavy Veh 2 
No. Lanes 1 
Opposing- Lanes 1 
Conflicting-lanes 1 
Geometry group 1 
Duration, T 1.00 hrs. 

Westbound I 
T R I L 

I 
78 24 114 

Westbound 
L1 L2 

LTR 
O.SO 
132 
2 

1 

1 

Northbou.""l.d 
T R 

14 

Northbound 
Ll L2 

LTR 
0.61 

" 2 

1 

i Southbound 
i 1, 

I 
113 

T R 

15 33 

sout.hbou::-:d 
Ll L2 

LTR 
0.79 
75 
2 

1 
1 

______ 'WorJ.:.sheet 3 - Saturation Heacl",·ay Adjustment ~Iorksheet ______ _ 

Eastbound Westbound Nort.hoound Southbound 
Ll L2 Ll L2 Ll L2 Ll L2 

Flow Rates: 
Total in Lane 89 132 47 75 
Left-Turn 52 , 22 " Right-Turn 7 29 3 41 

Prop. Left-Turns o 6 0.0 0.5 0.2 
Prop. Right-Turns o 1 0.2 0.1 0.5 



Prop. Heavy VehicleO.O 0.0 0.0 0.0 
Geometry Group 1 
Adjustments Exhibit 17-33: 

hLT-adj 0.2 o 2 0.2 0.2 
hRT-adj -0.6 -0.6 -0.6 -0.6 
hHV-adj 1.7 1.7 1 7 1.7 

hadj. computed 0.1 -0 1 0.1 -0. 

_______ -'Worksheet 4. - Departure Head .... 'ay and Ser\rice Time _______ _ 

Flow rate 
hd. initial value 
x, initial 
hd. final value 
x, final value 
Move-up time, m 
service Time 

Eastbound 
Ll L2 

89 
3.20 3.20 
0.08 
4.42 
0.11 

2.0 
2.4 

Westbound 
Ll L2 

132 
3.20 3.20 
0.12 
4. .19 
0.15 

2.0 
2.2 

Northbound 
Ll L2 

47 
3.20 3.20 
0.04 
4.57 
0.06 

2.0 
2.6 

Southbound 
Ll L2 

7S 
3.20 3.20 
0.07 
4.20 
0.09 

2.0 
2. 

_______________ worksheet 5 - Capacity and Level of Service ________________ ----

Flow Rate 
Service Time 
Utilization, x 
Dep. headway. hd 
capacity 
Delay 
LOS 
APproach: 

Delay 
LOS 

Eastbound 
L1 L2 

89 
2.' 
0.11 
4.4.2 
339 
7.97 
A 

797 
A 

Intersection Delay 7.87 

Westbound Northbound 
L1 L2 L1 L2 

132 47 
2.2 2.6 
0.15 0.06 
4.19 4.57 
3B2 297 
7.95 7.86 
A A 

7.95 7. B6 
A A 

Intersection LOS A 

Southbound 
Ll L2 

75 
2.2 
0.09 
4.20 
325 
7.61 
A 

7.S1 
A 

HCS+: Unsignalized Intersections Release 5.2 

wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone~ (808) 946-2277 
E-Mail: 

Fax: (BOS) 946-2253 

_________ ~ALL-WAY STOP CONTROL (AWSC) A.."lAt,"{SIS ___________ _ 

Analyst: IN 
Agency/Co. Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: PM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: City 
units: U, S. Customary 
Analysis Year: 2009 With project 
project IO: 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_________ Worksheet 2 - Volume Adjustments and site Characteristics, __________ __ 

! Eastbound ! Westbound I Northbound I Southbound 
!L T R IL T R IL T R !L T R 

Volume 
% Thrus 

I I I I~-=~~ 
)44 37 18 12 28 33 !10 22 5 133 31 25 

Left Lane 

Configuration 
PHF 
Flow Rate 
% Heavy Veh 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 
Duration, T 1.00 

Eastbound 
L1 L2 

LTR 
0.94 
104 
2 

hra. 

1 
1 
1 
1 

Westbound 
L1 L2 

LTR 
0.85 
72 
2 

1 
1 

NorthbOl.Uld 
L1 L2 

L'I'R 

0.91 
39 
2 

Southbound 
Ll L2 

LTR 
0.75 
11B 
2 

1 
1 
1 

______ N.orksheet 3 - Saturation Headway Adjustment \;'orksheet _______ _ 

Eastbound 
L1 L2 

Flow Rates: 
Total in Lane 104 
Left-Turn 46 
Right-Turn 19 

Prop. Left-Turns 0.' 
prop. Right-Turns 0.2 

Westbound 
L1 L2 

72 
2 
3B 
0.0 
0.5 

Northbound 
L1 L2 

39 
10 
5 
0.3 
0 

Southbound 
Ll L2 

118 
44 
33 
0.' 
0.3 



Prop. Heavy VehicleO.O 0.0 0.0 0.0 
Geometry Group 1 1 1 1 
Adjustments EXhibit 17-33: 

hLT-adj 0.2 o 2 0.2 0.2 
hRT-adj -0 6 -0.6 -0.6 -0.6 
hHV-adj 1.7 1.7 1.7 1.7 

had:}. computed 0.0 -0.3 0.0 -0.1 

_______________ Worksheet 4 - Departure Headway and Service Time ____________ ___ 

Eastbound Westbound Northbound Southbound 
Ll L2 Ll L2 L1 L2 Ll L2 

Flow rate 10< 72 39 118 
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.09 0.06 0.03 0.10 
hd, final value 4.35 4.10 4.43 4.28 
x, final value 0.13 0.08 0.05 0.14 
Move-up time, m 2.0 2.0 2.0 2.0 
Service Time 2.3 2.1 2. < 2.3 

_______________ W'orksheet 5 - Capacity and Level of Service __________________ __ 

Flow Rate 
Service Time 
Utiliz.ation, x 
Dep. headWay, hd 
Capacity 
Delay 
LOS 
Approach: 

Eastbound 
Ll L2 

104 
2,3 
0.13 
4.35 
354 
7.97 
A 

Delay 7.97 
LOS A 

Intersection Delay 7.83 

Westbound Northbound 
L1 L2 L1 L2 

72 39 
2.1 2.4 
0.08 0.05 
4.10 4.43 
122 289 
7.46 7.66 
A A 

7.46 7.66 
A A 

Intersection LOS A 

Sout.hbound 
L1 1.2 

118 
2.3 
0.14 
4.28 
368 
7.98 
A 

7.98 
A 

HCS+: Unsignalized Intersections Release 5.2 

__________ ~'1'WO-WAY STOP CONTROL SUl1MARY ___________ ___ 

Analyst: 111 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (South) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: 2009 Nith Project 
Project ID! 7551-01 Kula Ridge 
~st/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

c-C-__ 7C __ -C __ -C ______ Vehicle 
Major Street; Approach 

Volumes and Adjustments-= __ -cc-__ o-__________ ___ 
Northbound ..,,,,,,,,.J.bound 

Movement 1 2 3 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour ~actor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

L T 

309 
0.83 
372 

Undivided 

1 0 
TR 

No 

Westbound 
7 
L 

3 
0.75 
< 
2 

8 
T 

0 
Flared Approach: Exists?/Storage 
Lanes o 0 
Configuration LR 

R 

0.83 

9 
R 

12 
0.75 
16 
2 

No 

5 6 
L T R 

12 170 
0.66 0.66 
18 257 
2 

0 
LT 

No 

Eastbound 
10 11 12 
L T R 

0 

.Delay. Queue Length, and Level of Service=-__ c-__ c-______ ___ 
Approach N8 S8 \'lestbound Eastbound 
Movement: 1 7 8 9 10 11 12 
Lane Config LT LR 

v (vph) 18 20 
C(m) (vph) 1185 601 
vlo 0.02 0.03 
95% queue length 0.05 0.10 
Control Delay 8.1 11.2 
LOS A 8 
Approach Delay 11. 2 
Approach LOS 8 



HCS+: Onsignalized Intersections Release 5.2 

___________ Ti"IO-WAY STOP CONTROL SlfMMARy ___________ _ 

Analyst: rw 
Agency/Co. 
Date Performed: 

wilson Oka~oto Corporation 
6/9/2006 

Analysis 7ime Period ~ 
Intersection: 
Jurisdiction: 
Units: U. S. CUstomary 

PM Peak Period 
Kula Hwy/Lower 
State 

Kula Rd (South) 

Analysis Year: 2009 With Project 
Project ID, 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs); 

.Vehicle Volumes and Adjustments 
Najor Street: Approach Northbound Southbound 

Movement 2 3 4 5 
L T R L T 

Volume 261 6 , 240 
Peak-Hour Factor, PHP 0.92 0.92 0.93 0.93 
Hourly Flow Rate, HFR 283 6 9 258 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided 
RT Charmelhed? 
Lanes 0 0 1 
Configuration TR LT 
Upstream Signal? No No 

Minor Street: Approach Westbound Eastbound 
Movement 7 8 , 10 11 

L T R L T 

voluree 12 8 
Peak Hour Factor, PHF 0.61 0.61 
Hourly Flow Rate, HFR 19 13 
Percent Heavy Vehicles 2 2 
Percent Grade (tl 0 0 
Flared Approach: Exists?/Storage No 
Lanes 0 G 

Configuration LR 

1. 00 

6 
R 

12 
R 

pelay, Queue Length, and Level of 
,Approach NB SB Westbound 

Service' ____ c-__ cc ________ _ 
Eastbound 

Movement 1 4 7 , 9 10 11 12 
Lane Config LT LR 

v {vph) 9 32 
c(m) (vph) 1273 567 
vIc 0.01 0.06 
95% queue length 0.02 0.18 
Control Delay 7.B 11. 7 
LOS A B 
Approach Delay 11.7 
Approach LOS B 
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1907 SOulh B('rol,ll1l,l Slreet 

AilesliH1 PI,l7.c1. SUite 400 
Iionolulu, Havvali. 9687.6 USA 

Phof')(' 808946 )217 

Fax 808 9clG 2253 

wwwwilsonokdr11olo_com 

7551-02 
June 16,2008 

Mr. Clayton Nishikawa 
Kula Ridge, LLC 
1849 Wili Pa Loop 
Wailuku, HI 96793 

Subject: Kula Ridge 

Dear Mr. Nishikawa: 

As requested, we assessed an alternate trip distribution secnario for the Kula 
Ridge project to address comments provided by DOT. The following is a 
summary of our findings. 

Trip Distribution 

In comments provided on April 22, 2008, DOT indicated that they did not agree 
with the trip distribution detailed in the Traffic Impact Report prepared for the 
Kula Ridge project dated July 2006. To address these comments, an alternate 
scenario was assessed in which all site-generated trips were assumed to travel 
from origins and to destinations to the north of the project site. It should be 
noted, however, that this trip distribution methodology assumes that all site­
generated trips arc work related and do not have any linked or pass-by 
destinations. As such, all entering vchicles were assumed to turn left from Kula 
Highway onto Lower Kula Road via the llOIthem intersection of that roadway 
with the highway, and then ntilized Lower Kula Road to access the project site. 
Similarly, all exiting vehicles were assumed to turn right onto Lower Kula 
Road and then right onto Kula Highway. Figure I shows the distribution of 
site-generated vehicles during the AM and PM peak periods for this alternate 
scenano. 

Year 2009 With Project Conditions 

The projected Year 2009 AM and PM peak period traffic volumes and 
operating conditions under the alternate scenario are shown in Figures i and 3, 
and summarized in Table I. The projected Year 2009 operating conditions 
bascd upon the trip distribution inclnded in the original TIAR arc provided for 
comparison purposes. LOS calculations are included in the appendix. 
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7551-02 
Letter to Me Clayton Nishikawa 
Page 6 
June 16,2008 

Lower Kula Road as suggested by the DOT is not required. However, the 
provision of an exclusive turning lane on this approach would minimize the 
impact o[[urning vehicles on through traffic along the highway. 

Should you have any questions or require additional information, please contact 
Me Pete Pascua or myself at 946-2277 . 

. ~~ 
Cathy Leon, .E. 



APPENDIX 
CAPACITY ANALYSES CALCULATIONS 

ALTERNATE SCENARIO 



HCS+: Unsignalized Intersections Release 5.21 

Analyst: 
Agency /Co. : 
Date Performed: 

c1 
Wilson Okamoto Corporation 
6/9/2008 

Analysis 'rime Period: AM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 

--_ .... _ .. __ .-

Project ID: Alternate Scenario 
East/West Street: Alanui Dr 
North/South Street: IJower Kula Ed 
Intersection Orientation: NS Study period (hrs): 1.00 

Vehicle 
Approach 
Movement 1 

[, 

Volumes and 
Northbound 

2 

Adjustments ___ _ 
Major Street: 

--. __ ._._ .. _--
Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, fIFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, fIFR 
Percent Heavy Vehicles 
Percent Grade (%) 

1 
0.74 
1 

2 

132 
0.74 
178 

Undivided 

a 1 
LTR 

No 

Westbound 
7 8 
L T 

0 a 
l. 00 1.00 
0 0 
2 2 

0 

0 

3 
R 

o 
0.74 
o 

9 
R 

a 
l. 00 
0 
2 

Flared Approach: Exists?/Storage No 
Lanes 0 1 a 
Configuration LTE 

-.--.•. -----

/ 

/ 

Delay, 
Approach NB 

Queue 
SB 

Length, and Level of 
Westbound 

Movement 
Lane Config 

v (vph) 
C(m) (vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

1 
LTR 

1 
1475 
0.00 
0.00 
7.4 

A 

.. -~-.~ ... 

4 
LTR 

2 
1398 
0.00 
0.00 
7.6 

A 

7 8 9 
Ul'R 

o 

Southbound 
4 5 6 
L l' R 

._-----------_.-
1 56 
0.50 0.50 0.50 
2 112 2 
2 

0 1 0 
LTR 

No 
_ ..... _ .. _._--_ .. 

Eastbound 
10 11 12 
L T R 

.. ----~--.. --.-
12 a 0 
0.60 O. 60 0.60 
19 0 0 
2 2 2 

a 
No / 

a 1. 0 
LTR 

.. ---~ .... - ..•. ----

Servjce __ ~ ___ _ 
Eastbound 

10 11 
L'llH. 

1.9 

654 
0.03 
0.09 
10.7 

B 

10.7 
B 

12 



HCS+: Unsignalized Intersections Release 5.21 

___ . ___________ 1'WO-WAY STOP CONTROL SUMMARY_. ______________ . 

Analyst, 
Agency /Co. : 
Date Performed: 
Analysis 'rime Period: 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 

CL 
Wilson Okamoto Cor'poration 
6/9/2008 
PM Peak Period 
Alanui Dr/Lower Kula Rd 

Analysis Year: 2009 With Project 
Project ID: Alternate Scenario 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period Ihrs): 1.00 

____ .... _______ Vehicle Volumes and 
Northbound 

2 

Adjustments _____ _ 
Major Street: Approach 

Movement 1 3 
R 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent I-Ieavy Vehic les 
Median 'rype/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

I, l' 

------_._--
o 117 3 
0.69 0.69 0.69 
o 169 4 
2 
Undivided 

0 1 0 
LTR 

No 

Southbound 
4 c' 

.) 6 
I, '1' R 

14 156 10 
0.84 0.84 0.84 
16 185 11 
2 

1 

0 1 0 
LTR 

No 
_._--_. .._---._-

Minor Street: Approach 
Movement 

Westbound 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

7 
L 

7 
0.71 
9 
2 

Flared Approach: Exists?/Storage 

8 
'1' 

0 
0.71 
0 
2 
0 

Lanes 0 1 
Configuration LTR 

9 
R 

13 
0.71 
18 
2 

No 
o 

Eastbound 
10 11 12 
L 'I' R 

3 0 1 
0.33 0.33 0.33 
9 0 3 
2 2 2 

0 
I No 1 

0 1 0 
Ul'R 

----------.... ~.-~. 

Delay, Queue Length, and Level of Service --.. - .. -~~~---------
Approach NB SB Westbound Eastbound 
Movement 1 4 7 8 9 10 11 12 
Lane Config LTR LTR Ul'R L1'P. 

v (vph) 0 16 27 12 
Clm) Ivph) 1377 1404 734 596 
vic 0.00 0.01 0.04 0.02 
95% queue length 0.00 0.03 0.11 0.06 
Control Delay 7.6 7.6 10.1 11.2 
I~OS A A B B 
Approach Delay 10.1 11. 2 
Approach LOS B B 

----.-.. ~.------ .... ----------------.. ~-.---.-.----.--~-. 



HCS+: Unsignalized Intersections Release 5.21 

___ TWO-WAY STOP CONTHOL. SUMMAHY ... _ ... _ .. ____ . _____ ~ 

Analyst: 
Agency /Co. : 
Date Performed: 

CL 
Wilson Okamoto Corporation 
6/9/2008 

Analysis 'rime Period: AM Peak Period 
Intersection: Kula HVJY/Lower Kula Rd (North) 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID: Al_ternate Scenario 
East/West Street: Lower Kula Hd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

._ .. _._Vehicle 
Approach 

Volumes and 
Northbound 

2 

Adjustments 
Major Street: 

Movement 1 
L T 

3 
H 

-.. ~~------------.. --.-
Volume 
Peak-Hour Factor, PHF 
Hourly Flow Hate. HFH 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

560 
0.90 
622 

Undivided 

1 

No 

9 
0.90 
10 

0 
TH 

.~---.. 
Minor Street: Approach 

Movement 
Westbound 

7 8 
L T 

Volume 13 
Peak Hour Factor, PHF 0.84 
Hourly Flow Rate, HFR 15 
Percent Heavy Vehicles 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 1 
Configuration L 

1 
R 

9 
H 

152 
0.84 
180 
2 

--------_ .•. - .. __ ... 

/ 

/ 

4 

102 

Southbound 
5 
T 

382 
0.77 0.77 
132 496 
2 

0 1 
LT 

No 

Eastbound 
10 11 
L T 

o 

6 

12 
H 

Approach 
Movement 
Lane Config 

.... __ Delay. 
NB 
1 

Queue 
SB 
4 
LT 

Length, and Level of 
Westbound 

Service 
Eastbound 

v (vph) 
C (m) (vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

- .. ----.-~~-.-. ---

132 
951 
0.14 
0.48 
9.4 

A 

7 8 9 10 11 
L H 

15 180 
200 484 
0.08 0.37 
0.24 1. 76 
24.5 16.8 

C C 

17.1 
C 

/ 

12 



HCSi·; Unsignalized Intersections Release 5.21 

___ TWO-WAY STOP CON1'ROL SUMMARY 

Analyst, CI, 
Agency/Co. : Wilson Okamoto Corporation 
Date Performed: 6/9/2008 
Analysis 'rime Period: PM Peak Period 
Intersecti.on: Kula Hwy/Lower Kula Ed (North) 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID: Alternate Scenario 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

Vehicle 
Approach 
Movement 1 

L 

Volumes and Adjustments. _____ _ 
Major Street: Northbound SouthboUI1d 

2 3 4 5 
'I' R L 'I' 

------------------------------- -------- --~ 
Volume 
Peak-Hour Factor, PUF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

373 
0_86 
433 

Undivided 

1 0 
TR 

No 

11 
0_86 
12 

I 

157 384 
0_90 0_90 
174 
2 

426 

o 1 

UI' 
No 

6 
R 

------------
Minor Street: Approach Westbound 

-- --------------------:--------
Eastbound 

Movemen t 7 8 9 10 11 12 
L R R 

------ --------------------------
Volume 7 

0_82 
8 
2 , 

o 

107 
0_82 
130 
2 

Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (96 ) 

Flared Approach: Exists?/Storage 
1 Lanes 

Configuration 

I 
1 

Approach 
Movement 
Lane Config 

v (vph) 

C(m) (vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

_Delay ( 
NB 

1 

174 
1115 
0_16 
0.55 
8_8 

A 

L R 

Length, and Level of 
Westbound 

789 
L 

8 
237 
0_03 
0_10 
20_7 

C 
12_9 

B 

R 

130 
618 
0_21 
0_80 
12.4 

B 

o 

Servi.ce 
Eastbound 

10 11 

------------------------------------ ------------

I 

12 



HCS+: Unsignalized Intersections Release 5.21 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone, (808) 946-2277 
E-Mail, 

Fax: (808) 946-2253 

___ .~~. ___ . ~~_ .. ~ALL-WAY STOP CONTROL(AWSC) ANALYSIS~ ___ . __ 

Analyst, 
Agency ICo. , 
Date Performed: 

cr. 
Wilson Okamoto Corporation 
6/9/2008 

Analysis 'rime Period: AM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 
Project ID: Alternate Scenario 
East/\~est Street, Copp Rd 
North/South Street: Lower Kula Rd 
~_~_~Worksheet 2 - Volume Adjustments and Site Characteristics 

Volume 

I Eastbound I Westbound I Northbound I 
II. T R II. ~' R II. T R I 
I .. ~-.. --~I--.~.-----I-----I 
129 21 5 15 78 19 114 11 2 18 

% Thrus Left Lane 

Southbound 
I. T R 

10 21 

Eastbound 
L1 [.2 

Westbound 
L1 L2 

Northbound Southbound 

Conf igura tion 
PHF 
Flow Rate 
% Heavy Veh 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 
Duration, T 1. 00 

LTR 
0.69 
79 
2 

1 
1. 
1 
1 

hrs. 

1.TR 
0.80 
126 
2 

1 
:I 
1 
1. 

1.1 [.2 

1.TR 
0.61 
43 
2 

1 
1. 
1 
1. 

Worksheet 3 - Saturation Headway Adjustment Worksheet 

Eastbound Westbound Northbound 
L1 L2 L1 L2 L1 L2 

Flow Rates: 
Total in Lane 79 126 43 
Left·-Turn 42 6 22 
Right-Turn '7 23 3 

Prop. Left-Turns 0.5 0.0 0.5 
Prop. Right-Turns 0.1 0.2 0.1 

1.1 L2 

urI'. 
0.79 
48 
2 

1 
1 
1 
1 

southbound 
III L2 

48 
10 
26 
0.2 
0.5 



Prop. Heavy VehicleO.O 0.0 0.0 
Geometry Group 1 1 1 
Adjustments Exhibit 17··33 : 

hLT-adj 0.2 0.2 0.2 
hRT-adj -0.6 -0.6 -0.6 
hHV-adj 1.7 1.7 1.7 

hadj, computed 0.1 -0.1 0.1 

__ ~ ___ Worksheet 4 - Departure Headway and Service Time 

Eastbound Westbound Northbound 
Ll [,2 Ll L2 L1 L2 

Flow rate 79 126 43 
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.07 0.11 0.04 
hd, final value 4.32 4.13 4.50 
x, final value 0.09 0.14 0.05 
Move-up time, In 2.0 2.0 2.0 
Service 'rime 2.3 2.1 2.5 

_____ ... ___ ._. __ ._.Worksheet. 5 - Capacity and Level of SerVlce 

Eastbound Westbound Northbound 
L1 r~2 L1 L2 [,1 L2 

Flow Rate 79 126 43 
Service Time 2.3 2.1 2.5 
Utilization, x 0.09 0.14 0.05 
Dep. headway, hd 4.32 4.13 4.50 
Capacity 329 376 293 
Delay 7.78 7.82 7.76 
[,OS A A A 
Approach: 

Delay 7.78 7.82 7.76 
LOS A A A 

Intersection Delay 7.73 Intersection LOS A 

"~'--'--'--' .. --.-~-.. -

0.0 
1 

0.2 
-0.6 
1.7 

-0.2 

Southbound 
L1 

48 
3.20 
0.04 
4.15 
0.06 

L2 

Southbound 
L1 L2 

48 
2.2 
0.06 
4.15 
298 
7.40 
A 

7.40 
A 



HCS+: Unsignalized Intersections Release 5.21 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolul.u, HI 96826 

Phone: (808) 946-2277 Fax: (808) 946-2253 
E-Mail: 

AI,L-WAY STOP CON'mOL (AWSe) ANALYSIS _________________ _ 

Analyst: 
Agency ICo. : 
Date Performed: 

CL 
Wilson Okamoto Corporation 
6/9/2008 

Analysis 'rime Period: PM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID: Alternate Scenario 
East/West Street: eopp Rd 
North/South Street: Lower Kula Rd 
_____ W'orksheet 2 - Volume Adjustments and Site Characteristlcs _________ _ 

1 Eastbound I Westbound I 
1 L T R I [, l' R 1 L 

1 .. ---1----.----1 
Volume 128 37 18 12 
% Thrus Left Lane 

Eastbound 
L1 [,2 

Configuration L'rR 
PHF 0.94 
Flow Rate 87 
% Heavy Veh 2 
No. Lanes 3. 
Opposing-Lanes J 
Conflicting-lanes 3. 
Geometry group 1. 
Duration, T 1.00 hrs. 

28 21 110 

Westbound 
Ll L2 

L'l'R 
0.85 
58 
2 

1 
1. 
1. 
1 

Northbound I 
T R 1 L 

.-1 
14 5 

Northbound 
L1 L2 

LTR 
0.91 
30 
2 

1 
1. 
1 
1 

124 

Southbound 
T R 

23 18 

Southbound 
L1 L2 

LTR 
0.75 
86 
2 

1 
1 
1 
1. 

Worksheet 3 - Saluration Headway Adjustment Worksheet .. 

Eastbound Westbound Northbound Southbound 
L1. L2 1,1 L2 Ll 1,2 L1 L2 

Flow Rates: 
Total. in Lane 87 58 30 86 
Left-Turn 29 2 10 32 
Right-Turn 19 24 5 24 

Prop. Left-Turns 0.3 0.0 0.3 0.4 
Prop. Right-Turns 0.2 0.4 0.2 0.3 



Prop. Heavy VehicleO.O 0.0 0.0 
Geometry Group 1 1 1 
Adjustments Exhibit 17-33: 

hUI'-adj 0.2 0.2 0.2 
hET-adj -0.6 -0.6 -0.6 
hHV-adj 1.7 1.7 1.7 

hadj, computed -0.0 -0.2 0.0 

Worksheet 4 - Departure Headway and Service Time 

Eastbound Westbound Northbound 
L1 L2 L1 L2 1.,1 L2 

Flow rate 87 58 30 
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 
hd, f:i.nal value 
x, final value 
Move-up time, In 

Service Time 

Flow Rate 
Service 'rime 
Utilization, x 
Dep. headway, hd 
Capacity 
Delay 
LOS 
Approach: 

Delay 
LOS 

0.08 
4.19 
0.10 

2.0 
2.2 

5 -

Eastbound 
Ll L2 

87 
2.2 
0.10 
4.19 
337 
7.66 
A 

Intersection Delay 7.56 

0.05 0.03 
4.04 4.31 
0.07 0.04 

2.0 2.0 
2.0 2.3 

Capacity and Level of Service 

Westbound Northbound 
["1 L2 [,1 L2 

58 30 
2.0 2.3 
0.07 0.04 
4.04 4.31 
308 280 
7.32 7.47 
A A 

7.32 7.47 
A A 

Intersection [,OS A 

0.0 
1 

O. 2 
-0.6 
1.7 

-0.1 

------

southbound 
L1 L2 

86 
3.20 3.20 
0.08 
4.19 
0.10 

2.0 
2.2 

--~-•.. ---'-~ 

Southbound 
L1 L2 

86 
2.2 
0.10 
4.19 
336 
7.66 
A 

7.66 
A 



HCS+: Unsignal.i zed Intersections Release 5.21 

______________ 1'WO-WAY STOP CONTROL SUMMARY 

Analyst: 
Agency/Co. 
Date Performed: 

CL 
Wilson Okamoto Corporation 
6/9/2008 

Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (South) 
,Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID: Alternate Scenario 
East/West Street: [,ower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

Major Street: Approach 
Movement 1 

L 

Volumes and Adjustments __ --c-c-__ :-___ _ 
Northbound Southbound 

2 3 
'1' R 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, BFR 
Percent Heavy Vehicles 
Median 1ype/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

309 
0.83 
372 

Undivided 

1 

No 

1 
0.83 
1 

0 
'rR 

Minor Street: Approach 
Movement 

Westbound 
'7 8 9 
I~ T R 

Volume 2 8 
Peak Hour Factor, PHF 0.75 0.75 
Hourly Flow Rate, HFR 2 10 
Percent Heavy Vehicles 2 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage No 
Lanes 0 0 
Configuration LR 

---_._._-------

. __________ ... _.Delay I Queue Length, and Level 
Approach NB 
Movement 1 
Lane Config 
--------_ .. _-_ .. 
v (vph) 

C (m) (vph) 

vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

SB 
4 
ur 

13 
1185 
0.01 
0.03 
8.1 

A 

7 
Westbound 

8 
LR 

12 
614 
0.02 
0.06 
11.0 

B 

11.0 
B 

4 5 6 
L T R 

9 170 
0.66 0.66 
13 257 
2 

/ 

0 1 
LT 

No 

Eastbound 
10 11 12 
L T R 

0 
/ / 

of Service 
Eastbound 

9 10 11 12 



HCS+: Unsignalized Intersections Release 5.21 

~_~~ .. ___ TWO-WAY S1'OP CON1'ROL SUMMARY .. __ .-..•.. _-

Analyst: 
Agency ICo. : 

Date Performed: 
Analysis Time Period: 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 
Project ID: Alternate 
East/West Street: 
NorthlSouth Street: 

CL 
Wilson Okamoto Corporation 
6/9/2008 
PM Peak Period 
Kula Hwy/Lower Kula Rd (South) 

Scenario 
Lower Kula 
Kula Hwy 

Rd (South) 

Intersection Orientation: NS Study period (hrs): 1.00 

_____ ~ ___ ~. o.o~ __ ~ ___ Vehic Ie Volumes and 
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PRELIMINARY DRAINAGE REPORT 
FOR 

I. INTRODUCTION 

KULA RIDGE SUBDIVISION 
Kula, Maul, Hawaii 

The purpose of this report is to examine both the existing and proposed 
drainage conditions for the proposed project. 

II. SITE LOCATION AND PROJECT DESCRIPTION 

The subject property is identified as T.M.K.: (2) 2-3-001: 174, which 
encompasses an area of 48.117 acres. It is also Lot 2 of the G and R Von 
Tempsky Trust Subdivision. The project site is bordered by Keahuaiw.i Gulch 
and L011 of the G and R Von Tempsky Trust Subdivision to the north, Lot 1 of 
theG and R Von TempskyTrustSubdlvis'lon tothe east, and Lot 3 of the G and 
R Von Tempsky Trust Subdivision to the south, 

The development plan includes approximately 112 residential lots, 4 agricultural 
Jots, and a 5-acre park site which will be dedicated to the County, Associated 
improvements include grading, paved roadways, underground utilities and 
landscaping. 

III. EXISTING TOPOGRAPHY AND SOIL CONDITIONS 

The project site is presently undeveloped and used as an open pasture. The 
majority of the site is overgrown with weeds and various grasses. 

The elevation on the site ranges from elevation 3,085 feet above sea level at 
the northeastern corner of the property to 2,700 feet above mean sea level at 
the northwesterly corner, averaging approximately 14.8%. 

According to the "Soil Survey of Islands of Kauai, Oahu, Maul, Moiokai, and 
Lanai, State of Hawaii (August, 1972)." prepared by the United States 
Department of Agriculture Soil Conservation Service, the soH within the project 
site is classified as Kula cobbly loam, (KxaD). Kula cobbly loam is 
characterized as having moderately rapid permeabmty, medium runoff, and a 
moderate erosion hazard. 

IV. EXISTING DRAINAGE CONDITIONS 

V. 

Presently, the majority of the onsite runoff sheet flows across the project site in 
a northeast to southwest direction toward the adjacent properties. A portion of 
the runoff sheet flows directly into Keahuaiwi Gulch. The runoff eventually 
discharges into the ocean. 

It is estimated that the existing 50-year storm runoff from the undeveloped 
project site is 55.66 cfs. 

FLOOD AND TSUNAMI ZONE 

According to Panel Number 150003 0001~0400 of the Flood Insurance Rate 
Map, dated March 16, 1995, prepared by the United States Federal Emergency 
Management Agency, it appears that the project site is situated in Flood Zone 
C. Flood Zone C represents areas of minimal flooding, 

VI. PROPOSED DRAINAGE PLAN 

After the development of the proposed project, !t is estimated that the 50-year 
storm funoffwHl be 164.59 cfs, a net increase of 108.93 cfs. Onsite runoff will 
be intercepted by grated catch basins located within the grassed shoulder 
areas. The runoffwH! be conveyed to an onsite detention basin, which wi!! be 
located in the northwestern corner fa the project site. 

Overflows from the detention basin wi!! be allowed to sheet flow into Keahuaiwi 
Gulch at a rate less than the present condition. The detention basin will be 
designed and sized to accommodate the increase in surface runoff volume from 
a 50R year 1~hour storm generated from the proposed project. 

The drainage design criteria wi!! be to minimize any alterations to the natura! 
pattem of the existing onsite surface runoff. This is in accordance with the 
drainage standards for the County of Maul. 

VII. HYDROLOGIC CALCULATIONS 

The hydrologic calculations are based on the "Rules for the Design of Storm 
Drainage Facilities in the County of Maui," and the "Rainfall Frequency Atlas of 
the Hawaiian Islands," Technical Paper No. 43, U.S. DepartmentofCommerce, 
Weather Bureau. 
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Rational Formula Used: Q = CIA 

Where Q 

C 

rate of flow (cfs) 

rainfall coefficient 

= rainfall intensity for a 
duration equal to the time 
of concentration 
(inches/hour) 

A = drainage area (Acres) 

See Appendix A for Hydrologic Calculations 

VIII. CONCLUSION 

Onsite runoff wiU be intercepted by grated catch basins located within the 
grassed shoulder areas. The runoff wilt be conveyed to an onsite detention 
basin, which will be located in the northwestern corner fo the project site. 
Overflows from the detention basin win be allowed to sheet flow into Keahuaiwi 
Gulch at a rate less than the existing condition. The detention basin wlit be 
designed and sized to accommodate the increase in surface runoff volume from 
a 50-year i-hour storm generated from the proposed project. 

There wlll be no increase in runoff sheet flowing from the project site onto the 
adjoining or downstream properties. This is in accordance with Chapter 4, 
Rules for the Design of Storm Drainage Facilities in the County of MauL 

Therefore, it is our professional opinion that the proposed development wi!! not 
have an adverse effect on the adjoinlng or downstream properties. 

IX. REFERENCES 

A. Soi! Survey of Islands of Kauai Oahu Maui Molokai and Lanai State of 
Hawaii, prepared by U.S. Department of Agriculture, Soil Conservation 
Service, August, 1972. 

B. Ra'lnfa!l.Freguency Atlas of the Hawaiian islands, Technica! Paper No. 43, 
U.S. Department of Commerce, Weather Bureau, 1962. 
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C. Flood Insurance Rate Maps of the County of Maui, March, 1995. 

D. Chapter 4. Rules for the Design of Storm Drainage Facilities in the County 
of Maul, prepared by the Department of Public Works and Waste 
Management, County of Maui, 1995. 
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APPENDIX A 

HYDROLOGIC CALCULATIONS 

Hydrologic Calculations 

Purpose: Determine the increase in surface runoff from the development of the 
proposed project based on a 50-year storm. 

A. Determine the Runoff Coefficient (C): 

EXISTING CONDITION: 
Infiltration (Medium) 
Relief (Rolling) 
Vegetal Cover (Good) 

Development Type (Ag) 

ROADWAY AREAS: 
Infiltration {Negligible) 

Relief (Rolling) 
Vegetal Cover (None) 

C 

= 0.Q7 
0.06 

= 0.03 
= 0.15 
= 0.31 

= 0.20 
= 0.03 

= 0.07 

Development Type (Pavement) = 0.55 

C = 0.85 

RESIDENTIAL AREAS: 

Infiltration (Slow) 

Relief (Rolling) 

Vegetal Cover (Good) 

= 0.14 

0.03 

= 0.03 

Development Type (Residential) 0040 

EXISTING CONDITION: 

Area = 48.117 Acres 

C = 0.31 

DEVELOPED CONDITIONS: 

C 0.60 

Roadway Area = 1.20 Acres 
Residential Area = 46.917 Acres 
WEIGHTED C = 0.61 



B. Determine the 50-year 1-hour rainfall: 

Iso = 3.0 inches 

Adjust for time of concentration to compute RainfaU Intensity (I): 

Existing Condition: 

Tc = 40 minutes 

I = 3.73 inches/hour 

Developed Condition: 

Tc = 16 minutes 

I = 5.61 inches/hour 

C. Drainage Area (A) = 48.117 Acres 

D. Compute the 50-year storm runoff volume (Q): 

Q = CIA 

Existing Conditions: 

Q = (0.31)(3.73)(48.117) 

= 55.66 cfs 

Developed Conditions: 

Q = (0.61)(5.61)(48.117) 

= 164.59 cfs 

The increase in runoff due to the proposed development is 164.59·55.66 = 108.93 cfs. 

Hydrograph Plot 

Hyd. No.1 
Kula Ridge - Existing Condition 

Hydrograph type = Rational 
Storm frequency =- 50 yrs 
Drainage area = 48.1 ae 
Intensity =- 3.73 in 
I-O-F Curve = 3-0.IOF 

EngliSh 

Peak discharge = 55.66 efs 
Time interval 1 min 
Runoff coeff. 0.31 
Time of cone. (T c) = 40 min 
Reced. limb factor = 1 

TOlal Volume" 133,577 cult 

, 
1 • Rational· 50 Yr • Qp = 55.66 cfs 

~ 
o 
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Hydrograph Plot 

Hyd. No.2 
Kula Ridge - Developed Conditions 

Hydrograph type = Rational 
Storm frequency = 50 yrs 
Drainage area = 48.1 ac 
Intensity :;: 5.61 in 
I-D-F Curve = 3-0.IDF 

Peak discharge 
Time interval 
Runoff coeff. = 
Time of cone. (Tc) = 
Reced. timb factor = 

engl!~h 

164.59 cfs 
1 min 
0.61 
16 min 
1 

Telal Volume" 158,003 cut! 

2· Rational· 50 Yr· Qp = 164.59 cfs 
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PRELIMINARY ENGINEERING REPORT 
FOR 

1.0 INTRODUCTION 

KULA RIDGE SUBDIVISION 
T.M.K.: (2) 2-3·001: 174 

The purpose of this report is to provide information on the existing 

infrastructure which wi!! be selVicing the proposed project, It will also evaluate 

the adequacy of the existing infrastructure and anticipated improvements which 

may be required for the proposed project. 

The subject property is identified as T.M.K.: (2) 2·3·001: 174, which 

encompasses an area of 48.117 acres. It is also Lot 2 of the G and R Von 

Tempsky Trust Subdivision. The project site is bordered by Keahuaiwi Gulch 

and Lot 1 of the G and R Von Tempsky Trust Subdivision to the north, ~ot 1 of 

the G and R Von Tempsky Trust Subdivision to the east, and Lot 3 of th G and 

R Von Tempsky Trust Subdivision to the south. 

The development plan includes approximately 112 residential lots, 4 
agricultural lots, and a 5-acre park site which wi!! be dedicated to the County. 

Associated improvements include grading, paved roadways, underground 

utilities and landscaping. 

South of its intersection with Alanui Place, Lower Kula Road intersects Copp 

Road. Copp Road is a two~way, two~lane roadway oriented in the east·west 

direction that provides access to the residential neighborhoods. 

Further southwest. Lower Kula Road intersects with Kula Highway. 

2.2 pRAINAGE 

The elevation on the site ranges from elevation 3,085 feet above sea Jevel 

at the northeastern corner of the property to 2,700 feet above mean sea Jevel 

at the northwesterly corner, averaging approximately 14.8%. 

According to Panel Number 150003 0001-0400 of the Flood Insurance Rate 

Map, dated March 16, 1995, prepared by the United States Federal Emergency 

Management Agency, it appears that the project site is situated in Flood Zone 

C. Flood Zone C represents areas of minimal flooding. 

!t is estimated that the existing 50-year storm runoff from the project site is 

55.66 efs. Presently, the majority of the ansite runoff sheet flows across the 

project site in a northeast to southwest direction toward the adjacent properties. 

A portion of the runoff sheet flows directly into Keahuaiwi Gulch. The runoff 

eventually discharges into the ocean. 

2.3 SEWER 

2.0 EXISTING INFRASTRUCTURE There are no public sewer facilities in this part· of MauL Sewerage from 

2.1 ROADWAYS 

Lower Kula Road in the vicinity of the project site is a 'rNo~way, two-lane 

roadway oriented in the north-south direction. It intersects with Kula Highway 

several times along its alignment. Lower Kula Road intersects with Alanui Place 

and the Kula Community Center driveway. Alanui Place is a t:#o~way, two-lane 

roadway that provide access to the adjacent residential area. The driveway for 

the Kula Community Center has one lane that serves aU trafflc movements at 

the westbound approach of this intersection. 

Northwest of the Lower Kula Road-Alanui Place intersection, Lower Kula 

Road intersects with Kula Highway. At this unsignaHzed intersection, Lower 

Kula Road has one lane that serves left and right turn movements. The 

northbound approach of the highway has one lane the serves left and right turn 

traffic movements and the southbound approach has one lane that serves jeft~ 

turn and through traffiC movements. 

residential and commercia! developments is handled by individual wastewater 

systems. 

2.4 WATER 

Domestic water and fire flow will be provided by the County's water system. 

There is an existing 8-inch waterline along Lower Kula Road, in the vicinity of 

the Kula Community Center. There is an existing fire hydrant located near the 

Community Center. 

Storage for the project area is prov'lded by a 2.1 million-gaHon steel tank, 

known as the Omaopio tank (e!evation 3,890.0 feet). It is located above 

Ha!eaka!a Highway, approximately a 1.200 feet to the northeast of the project 

site. 
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2.5 ELECTRIC TELEPHONE AND CABLE TV 

The existing electrical and telephone distribution systems on Lower Kula 

Road are located overhead. These overhead facilltles serve the developed 

properties in the area. 

3.0 ANTICIPATED INFRASTRUCTURE IMPROVEMENTS 

3.1 ROADWAYS 

Access for the proposed project will be from Lower Kula Road via an existing 

utility and access Easement "B-1." Easement "B-1" is 56 feet wide and 

traverses along the southern boundary of the Kula Community Center to the 

southwestern corner of the SUbject parcel. The driveway pavement section will 

be 24-feet wide for ingress and egress. 

In accordance with the requirements for a buHding permit, roadway 

improvements consisting of concrete curb, gutters and sidewalks will be 

constructed along the frontage of the property to Lower Kula Road. 

The Traffic Impact Report prepared by Wilson Okamoto Corporation, dated 

June 2006, recommended and concluded the following: 

Maintain sufficient sight distance for motorists to safely enter and exit all 
project roadways. 

Provide adequate on-site loading and off-loading service areas and 

prohibit off-site loading operations. 

Provide adequate turn-around area for service, delivery and refuse 

coUection vehicles to maneuver on the project site to avoid vehicle­

reversing maneuvers onto public roadways. 

Provide sufficient turning radii at aU project roadways to avoid or 

minimize vehicle encroachments to oncoming traffic lanes. 

Provide exclusive left-tum and right~turn lanes on the westbound 

approaches of lower Kula Road at the northern intersection with Kula 

Highway to minimize the impact of left~tuming vehicles on the higher 

volume of right~turning vehicles o~ that approach. 

~The proposed Kula Ridge development is expected to include 53 residential 

lots, 59 affordable housing reSidential lots, 4 agricultural lots, and an 

approximately 5~acre park that wi!! be dedicated to the County of Maul. With 

the implementation of the aforementioned recommendations, the proposed 

Kula Ridge development is not expected to have a significant impact on 

3 

traffic operations in the vicinity of the project site. The critical movements at 

the study intersection along lower Kula Road are expected to continue 

operating at acceptable levels of service despite the addition of site­

generated vehicles to the surrounding roadway network due to the provision 

of exclusive turning lanes at the northern intersection of Lower Kula Road 

with Kula Highway." 

3.2 DRAINAGE 

After the development of the proposed project, it is estimated that the 50-

year storm runoff will be 164.59 cfs, a net increase of 108.93 cis. Onsite runoff 

will be intercepted by grated catch basins located within the grassed shou!der 

areas. The runoff wi!! be conveyed to an onsite detention basin, which wHl be 

located in the northwestern corner fo the project site. Overflows from the 

detention basin will be aHowed to sheet flow into Keahuaiwi Gulch at a rate less 

than the existing condition. The system wW be designed and sized to 

accommodate the increase in surface runoff volume from a 50-year 1~hour 

storm generated from the proposed project. 

The drainage design criteria will be to minimize any alterations to the natural 

pattern of the existing onsite surface runoff. 

3.3 ~ 

The proposed 112~lot residential subdivision and 4~lot agricultural subdivision 

wiUgenerate approximately40,600 gaUons of wastewater daily. Each residence 

wi!! connect to an aerobIc individual wastewater system. The developer is 

working closely with a company to instal! and maintain these systems. This 

company is also working with the State Department of Health to allow the use 

of the aerobic systems for a development that has more than 50 homes. 

3.4 WATER 

In accordance with the Department of Water Supply's Domestic 

Consumption Guide!ines for residential and agricultural development is 

approximately 175,709 gallons per day. Fire flow demand for residential 

development is 1,000 gallons per minute for a 2-hour duration and 500 gallons 
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per minute for a 2·hour duration for agriculture. Fire hydrants will be installed 
with a maximum spaclng of 350 feet for residential areas and 500 feet in 
agrieulture areas. 

The developer is presently working with the Department of Water Supply snd 
private landowners who are planning to develop wens In the Upcountry area. 
When completed, the wells will be dedicated to the County of Maul. The 
developer wH! pay a pro rata share in the development of these wells for an 

allocation of the water source for the Kula Ridge Subdivision. 
As part of the subdivision approval process, domestio water and fire flow 

calculations will be provided to determine the adequacy of the existing water 
system, in accordance with the rules of the Department of Water Supply. 

3.5 ELECTRIC TELEPHONE AND CABLE 1Y 

The proposed electrical and telephone distribution systems in the subject 
development will be installed underground from Lower Kula Road, Interior 
project lighting will be provided as approved by the Department of Planning. All 
project lighting will be fully shielded. 
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ww 242 FINAL DEC Cl 
. June 29, 2007 

CERTIFIED MAIL 7005 1160 0001 8381 4502 
RETURN RECEIPT REQUESTED 

Mr, Clayton Nishikawa 
Managing Member 
Kula Ridge, LLC 
1849 WiJi Pa LOop 
Wailuku, Hawaii 96793 

Dear Me Nishikawa: 

Subject: Variance Application No. W'W 242 Docket No. OS·VWW·31 
Proposed Development of 116 Unfts consisting of 59 Affordable Lots, 
sizes 5,600.6,000 square feet. 53 Market Lots - sizes 6,000 - 21 ,000 
square fee, and 4 agricultural lots - sizes 4 acres minimum 
Lower Kula Road, Lot 2, Wailuku, Maul, TMK: (2) 2-3-001: 174 

Please find enclosed the Department of Health's Decision and Order regarding the 
above mentioned application for variance request which was GRANTED on 
June 20, 2007 for five (5) years. We are enclosing for your infonnation the Findings of 
Fact and Conclusions of Law. 

Please note the variance conditions and if there are any questions relative to the 
variance, please do not hesitate to contact Mr. Harold Yee, Chief of the Wastewater 
Branch at our direct tol! free phone number 984-2400 ext 64~94, fax (808) 586-4300. 

IEF 

Enclosures: Fina! Decision 1!l1d Order 
Findings of Fact and Conclusions of Law 

c: Clean Wa\erBrnnch 
Environmentat Planning Office 
Safe Drinking Waler Brnrlcl1 
Wastewater Brnnch. Maul Staff EngIneer 
Departmel1t of Water Supply - County of Maul 
Districl Health Office - Maul 
Mr Harold Nagato. Best Industri6S USA 

BEST INDUSTRIES USA, INC . 
535 Ward Avenue, Suite 210 

Honolulu, Hawaii 96814 
Phone:808-5~2378 

Fax: 808-5~2063 
bestindusOO1@hawaii.rr,com 
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GENERAL NOlES 

1. All wori< shall confOlTTl to the Building Codes, Standards of Industry, 
Department of Health, UnifOlTTl PlurrtJing Codes, and other related items. 

2 The installation indicates the ov"",11 Scope of Work and Inten~ Contractor 
to provide verification at the Job site for adjustment and to inform the engineer 
ofchange. 

3. Gravel shall be #3 Coarse, no bigger that 314" in size 'Mth no fines or washed 
rock. 

4. Engineer's drav.ing herewith does not indicate underground lines, and es such, 
Contractor shall inspect or tone the area for said underground lines. 

5. All wori< shall be guaranteed for 1 year after COfJl)Ietion by Contractor. 

6. No trees or shrubs shall be planted 'hithin 5 feet of the Sewage Treatment Unit 
or DIsposal System. 

7. Sewage Treatment Unit and Disposal System shall be located in aNon-vehicular 
T rafIic Area. 

8. Depths of pipe inverts of the Sewage Treatment Unit and Disposal System are 
controlled by Topographic Features. The existing pipe invert may irrpact the 
depths shown on the drav.inge. 

9. The Sewage Treatment Unit shall be at least 5 teet from the Disposal System. 

10. The Sewage Treatment Unit or Disposal System shall be at least 5 teet from 
any wall line of any atructure or building. 

11. Disposal System shall be at least 5 feet from property line. 

12. Sewage Treatment Unit shall be at least 5 feet from property line. 

13. Seepage Pile shall be at least 12 teet from anether Seepage Pit 
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4. 

DESIGN CRITERIA 

Owner Name: Oayton Nishikawa 
Residential Zoning 
TMK: (2)2-3-01: 174 
Description: 48.117 Acres divided into 

(116) Lots consisting of a 
(1) 3-Bedroom Dwelling each 

Row: 600 gallons per day (gpd) per dwelling 

IWS Selection: (1) ESIS 1700 per dwelling 
Max Row: 1000 gpd 
Max Volume: 1700 gallons 

Disposal System Design 
Disposal System Selection: (1) Absorption Bed per IWS 
Percolation Rate = 4.5 rninlin. 
Reqired Absorption Area (Assume 5 rninlin.) 

(600 gpd) x (125 sq. ft.l200 gpd) = 375 sq. ft. 
Absorption Bed Dimensions: 16 ft. x 24 ft. 
Absorption Bed Area = 364 sq. ft. 
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ESIS Externo.l DiMensions Dry Mo.nhole 
Model LenGth 'Width HeiGht 'WeiGht Dio.Meter 
1000 10' l' 5' 3' 5' 7" 750 lb 24' 
1300 11'-1' 5'-9' 6' 1" 800 lb 24' 
1700 11' 3' 7' 11' 8' 4'" 925 lb 24' 

ESIS User Co.po.city 
Model GPD Beel Rf'l Go.llons 
1000 600 3 1000 
1300 800 4 1300 
1700 1000 5 1700 

ESIS Exco. vo. tion Dif'lensions Exco.vo.teel Soil 
Moelel Length 'Wielth Depth VolUMes 

~ " 1000 12'-0' 7'-6'" 7'-6' 25.0 cu. vels. 
1300 13' 0' 8 f 0'" 8' O· 31.0 cu. yels. 
1700 13' 6' 10' 0' 10' 6' 52.5 cu. yels. 

Air PUM( DiMensions Mo.x 
PUMP Length 'Wielth \ Depth 'Wo.tts Outlet PSI 
SL 56 8' 5' \ 9' 50 3/4' 5.9 
115V 160Hz with 6' Power Corel using GFJ Outlet. 

UL Listeel & CE Approveel. 

I'WS SPECIFICATIONS 
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STATE OF HAWAll 

DEPARTMENT OF HEALTH 

In the Matter of the Application 
Variance Application No. WW 242 
for Individual Wastewater System 

Proposed Development of 116 Units of 
Which 59 Affordable Lots - Sizes 
5,600 - 6,000 SF, Approximately 53 
Market Lots - Sizes 6,000 - 21,000 SF 
and 4 Agricultural Lots - Sizes 4 acres 
Minimum, Lower Kula Road, Lot 2 
Wailuku, Maui TMK: (2) 2-3-001: 174 

Docket No 06-VWW-31 

DECISION AND ORDER 

Pursuant to Chapter 3420, Hawaii Revised Statutes, and Chapter 62 of Title 11, 
Administrative Rules and based upon the application and staff review, the Variance Request 
from the provisions of Chapter 11-62, Section 11-62-31.1(a)(1) is hereby GRANTED under the 
following conditions: 

1 The draft Operation and Maintenance Service Contract provided to the 
Department between Kula Ridge, LLC ("developers") and Best Industries shall be 
executed and recorded once the 116 unit subdivision is approved by the County of 
MauL 

2 The developer shall also execute and record deed restrictions/covenants onto 
each of the 116 lots binding the property owner to the applicable provisions in the 
Operation and Maintenance Service Contract. The deed restrictions/covenants 
shall also require the property owner(s) to utilize the wastewater system specified 
in the Operation and Maintenance Service Contract 

3. The developer and/or the Association of Lot Owners must advise 
buyers/homeowners to avoid discharging hazardous chemicals to drains and 
toilets, and to utilize low-flow fixtures and devices on faucets, showerheads, 
urinals, water closets and hose bibs to minimize the amount of water flowing in 
the IWS. Information on Low-flow fixtures and devices are available, at no cost to 
DWS customer at the Water Resources & Planning Division, located at 
59 Kanoa Street, Wailuku 

4 An engineer shall design a wastewater system (IWS plan) consistent with the 
Operation and Maintenance Service Contract for each lot and at the time of 
building permit application for the construction of homes, the IWS plan shall be 
submitted to the Department for review and approval. Seepage pits and injection 
wells shall not be used to dispose of effluent from the aerobic units and to the 
maximum extent possible, all effluent disposal systems shall be as shallow as 
possible, 

Kula Ridge LLC Variance Application WW 242. Docket No, 06-VWW-31 
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5 The variance shall be null and void if the developers are unable to obtain the 
necessary County of Maui subdivision approvals such that the project can 
proceed 

6 The variance is valid for a period not to exceed five (5) years after which, the 
developer or the Association of Lot Owners must apply for a variance renewal 

7 The developer and subsequent lot owners agree 1hat no further subdivision of 1he 
lots will be undertaken. 

8 Provisions should be made for system operation in the event of a power outage 
The developer and/or the Association of Lot Owners must advise homeowners to 
minimize usage of water during power outage Homeowners may also wish to 
connect the blowers and/or pumps of the aerobic unit to a standby power source 

9. The O&M service provider shall provide an annual report to the Department of 
Health The annual report shall at a minimum contain a summary of the service 
inspections and maintenance visits conducted, summary of major replacement or 
repairs undertaken at each site and summary of sludge/scum/solids removed 
from each unit 

DATED: Honolulu, Hawaii, ______ --==J~u:.:.:nc:::e:...!2~O~,...:2::.:0"_lO~7 _______ ____'" 
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STATE OF HAWAII 

DEPARTMENT OF HEALTH 

In the Matter of the Application 
Variance Application No WW 242 
for Individual Wastewater System 

Proposed Development of 116 Units 
Consisting of 59 Affordable Lots ~ Sizes 
5,600 - 6,000 SF, 53 
Market lots - Sizes 6,000 - 21,000 SF 
and 4 Agricultural Lots - Sizes 4 acres 
Minimum, Lower Kula Road, Lot 2 
Wailuku, Maui TMK: (2) 2-3-001: 174 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Docket No 06-VWW-31 

FINDINGS OF FACT AND CONCLUSIONS OF LAW 

An application from Kula Ridge, LLC, Wailuku, Maui, Hawaii for a five (5) year variance 
from Hawaii Administrative Rules, Chapter 62 of Title 11, Section 11-62-31 1 (a)(1) was reviewed 
by the Department of Health staff. A public notice of the application was printed in the January 
22, 1007 issue of the Honolulu Star Bulletin and the January 22, 2007 issue of The Maui News 
publications Seven (7) comments pertaining to the application were received during the 30 days 
following the publication of the public notice. 

Findings of Fact 

Mr. Clayton Nishikawa, Managing Member of Kula Ridge, LLC, has applied for a five (5) year 
variance from Hawaii Administrative Rules (HAR), Section 11-62-31.1 (a}(1) General requirements for 
individual wastewater systems which states, U(a) Individual wastewater systems maybe be used as a 
temporary on-site means of wastewater disposal in lieu of wastewater treatment works under the 
following conditions: . " 

The applicant is proposing a development located in the vicinity of Lower Kula road, Lot 2, 
Kula, Maui, consisting of 116 units. The development will consist of approximately 59 Affordable 
Lots - sizes 5,600 - 6,000 square feet in area, approximately 53 Market Lots - sizes 6,000 ~ 21,000 
square feet in area, and 4 agricultural lots - sizes 4 acres minimum There are no existing cesspools 
and no centralized sewer system in the area or planned for the near future. Well locations should 
not be an issue based on the location of the existing wells. Current rules prohibit individual 
wastewater systems (IWSs) on properties less than 10,000 square feet and above the CWDA; 
however, variances could be issued. 

The Critical Wastewater Disposal Area (CWDA) issue and the minimum lot size pose 
regulatory obstacles, Insofar as treatment is concerned, the recommendation, consistent with EPA's 
decentralization approach, is to propose aerobic units (NSF 40 approved) with chlorine disinfection 
(i e, Individual Wastewater Systems), in lieu of septic tanks. Because of the treatment level and 

Kula Ridge LLC Variance Application WW 242, Docket No OO-VVliW·31 
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disinfection, impacts to the existing ground water, assuming it exists, will be reduced. Presently the 
DOH allows approved NSF 40 Class I aerobic systems to be used within 1,000 feet of drinking wells. 
Disposal of treated effluent is proposed through absorption beds which again is consistent with DOH 
guidelines. The purpose of this approach is to develop the maximum distance between the existing 
ground water and grade. Also associated with this proposal is a mandatory maintenance program. 
The maintenance provider will submit an annual report to DOH, copy the owner, and cite the 
maintenance activities completed in the applicable year. To further the reliability of the proposed 
IWS, the mandatory maintenance program will be included in all individual property deeds as 
covenants The project is located on Lower Kula Road, Lot 2, Wailuku, Maui TMK: (2) 2-3-001: 174 

The applicant has made the following comments 

This application is for a variance from Section 11-62-31 1(a)(1) of the Hawaii 
Administrative Rules (HAR) 

2 The aerobic individual wastewater system (lWS) to be constructed shall comply with 
the wastewater rules at the time the fee simple owner applies for building permit 

3 The volume of treated R-2 wastewater generated on each lot shall not exceed a 
design flow of 1,000 gallons per day 

4 The aerobic IWS unit meets the requirements of Hawaii Administrative Rule (HAR). 
Title 11-62, Section 33 1 (b)(2) and thus can be used in the State of Hawaii as an 
aerobic unit 

5 Wastewater Management Policies (WMP2) "Only one (1) IWS shall be allowed per lot 
of record. The IWS shall consist of a minimum of an aerobic unit, chlorinator and 
horizontal soil absorption system or surface disposal systems such as 
evapotranspiration system. The IWS shall be located as far from the well as possible 
and down gradient of the well if possible" 

6 Department of Health, Amendments and Compliance of Chapter 11-62, Hawaii 
Administrative Rules: (SS11-62-33.1) indicated specific requirements for new and 
proposed treatment units (b) Household aerobic units. (5) In areas below (makai of) 
the Underground Injection Control Line established pursuant to chapter 11-23, a 
household aerobic unit may discharge its effluent directly into the groundwater 
provided the effluent is disinfected. 

7 As indicated in the State of Hawaii Chapter 62, Best USA's ESIS unit has met all the 
rules In fact, the ESIS can be used within 1,000 feet of a drinking well, which the 
above development has no drinking wells within a 1,000 feet. 

8 Letter from State of Hawaii, Department of Health, Mr. Dennis Tulang, PE, Chief, 
Wastewater Branch, dated December 7, 1999, states "our recommendation is based 
in part on both aerobic and anaerobic processes to achieve Class I effluent criteria" 

9 Best USA is proposing to use its tested aerobic system ESIS which can treat effluent 
on each property with a low profile leach bed 

Kula Ridge LlC Variance Application WW 242, Docket No. 06-VWW.:J1 
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1 o. Each ESIS unit will have an operation and maintenance (O&M) program to keep this 
system always performing well This O&M program will be written into each deed as 
a covenant that this system must always be maintained and a report of its quality 
sent to DOH annually As stated in the State of Hawaii Chapter 62, all of these 
systems must be maintenance by one entity 

11 Best USA and the ESIS unit have been tested by the University of Hawaii in 1999 
and have successfully installed and maintained over 100 units throughout the State 
of Hawaii 

12. This development presently has no central sewer facilities now or in the near future, 
and the properties in the surrounding area are currently using old cesspools and 
septic tanks with minimal treatment. 

13 This proposed development, see Figure 1, located in the vicinity of Lower Kula Road, 
Lot 2; Kula, Maui consisting of 116 units (60% affordable). Of these, approximately 
59 Affordable Lots sizes 5,600 - 6,000 square feet and approximately 53 market lots 
- sizes 6,000 - 21,000 square feet and 4 agricultural lots - sizes 4 acres minimum 
There are no existing cesspools and no centralized sewer system in the area or 
planned for the near future. Well locations should be not be an issue based on the 
location of the eXisting wells. 

14 The proposed development will use aerobic systems to dispose R-2 treated effluent 
into the existing cleaned cesspools, in accordance with the USEPA, Office of Water 
& Office of Wastewater Management, EPA 832-R97-001 B, "Response to Congress 
on Use of Decentralized Wastewater Treatment Systems WWBKGN93". 

15 The above report by the USEPA supports and gives guidelines to the exact way that 
we are planning this project with proven NSF 40 tested equipment and long term 
operations and maintenance programs. . 

16 Best USA has a long term proven record of installed and maintained systems in the 
State of Hawaii. 

17. In compliance with HRS 3420-6 (4), the public interest shall be served in a method 
that will prove to be safer, and have minimal health impact on the environment The 
use of an approved aerobic Individual Wastewater Systems (IWSs) as the means of 
wastewater treatment and disposal for each lot is deemed prudent because the 
system is NSF 40 approved with effluent quality of R-2 and allowed by "Title 11 
Department of Health - Chapter 62 Wastewater Systems" to be used within a mere 
1,000 feet of a drinking well, it's only appropriate is to allow the ESIS to be used on 
this project, which has no drinking wells within 1,000 feet and will n01 harm the safety 
and welfare of the public.. Furthermore, the costs associated with the alternative of 
deSigning and constructing a secondary wastewater treatment facility and effluent 
disposal system, including sewer transmission mains and sewer laterals for 116 lots, 
would be prohibitive. The use of an ESIS 1700 unit will bring a long-term higher and 
safer wastewater treatment to 1his property_ 

18. All of the new homes will have the same treatment standards to its wastewater in the 
present and future. 
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19. The treated effluent will help to safely recharge the water supply as reported in 
USEPA report to congress 

20 As indicated in the State of Hawaii Chapter 62, Best USA's ESIS unit has met all the 
rules. In fact, the ESIS can be used within 1,000 feet of a drinking well, which the 
above development has no drinking wells within 1,000 feet. 

21 Therefore, if the ES1S system complies with "Title 11, Department of Health, Chapter 
62, Wastewater Systems" to be used within a mere 1,000 feet of a drinking well, it is 
only appropriate to allow the ES1S to be used on this project, which has no drinking 
wells within 1,000 feet and will not harm the safety and welfare of the public 

22 Allowance of the requested variance to use a proven aerobic treatment system with a 
continuous maintenance service program will definitely have a positive and greater 
health and environmental benefit to the public because it will not be detrimental to the 
public 

23 The maximum time period of five (5) years is requested for this request Requests 
for future renewals will be made at five (5) year intervals until a municipal sewer 
system becomes available in the project vicinity 

The following items were submitted with the variance application but can not be shown here: 
EPA response to Congress on use of decentralized Wastewater Treatment Systems; NSF 40 testing 
report; DOH chapter on 1000 feet ruling; and map of weillocation. 

The following agencies submitted the following comments: 

1. The Clean Water Branch submitted the following comment: 

Recommend to deny this variance application. 

2 The Environmental Planning Office: 

A These are some of the issues which needs to be addressed: 

(1) Are we moving away from a private sewage treatment plant for 
residential developments greater than 50 lots (Le. usage of individual 
wastewater systems for a large development)? 

(2) Will we be creating problems of magnitude by allowing IWSs of such 
numberto be built with absorption beds in an area of less than 10,000 
square feet? The 59 Affordable lots (5,600 ~ 6,000) plus some of the 
53 Market Lots (6,000 ~ 21,000) will be less than 10,000 square feet 
in size .. 

B. I am not sure if this is the trend for developments to address affordable 
housing, however, form the contrarian perspective, this is what should be 
considered: 

Kula Ridge LLC Variance Application VWV 242, Docket No 06-VWW-31 
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(1) Aerobic units are run by electricity which can be turned off by the 
owner. If that happens, I understand that the system becomes a 
conduit to the absorption field. Also, over a period of time, these 
electrical systems will ultimately fail The same situation as stated 
above will happen. Once the absorption field is compromised, I hope 
that the solution will not revert to digging seepage pits We know that 
aerobic units with seepage pits become essentially cesspools if the 
electricity is not working These were all issues of the past when the 
decision to use the non-electric septic tank system was made in the 
1980's. 

(2) I like the concept of a single maintenance point of contact However, 
if that concept fails as times goes on, then the scenario described 
above happens 

(3) I am just remembering why we made some of those decisions in 
Chapter 11-62 back in the 1980's. 

Thank you for aI/owing EPa the opportunity to comment. 

3 The Safe Drinking Water Branch submitted the following comments: 

A The project site is situated "mauka" or above the Underground Injection 
Control (UIC) line; 

8. Land areas above the UIC line overlie or recharge existing or potential 
underground sources of drinking water. Construction of any new injection 
well for sewage effluent or industrial wastewater disposal is prohibited; and 

C We have no objection to this variance application. 

Please contact Mr. Jamie Rimando at telephone (808)586-4258 if you have any 
questions. 

4. The District Health Office - Maui Branch has the following to offer: 

We have no objection to the granting of this variance application provided all of the 
conditions set forth in the application are complied with. 

5. The County of Maui, Department of Water Supply submitted the following comments: 

A The proposed development is located in Kula and not in WailUkU as is stated 
in the Subject heading of your May 29, 2007 letter to the Department of Water 
Supply. 

B. The Department of Water Supply (DWS) acknowledges that the proposed 
aerobic treatment systems will reduce the introduction of pathogens into 
groundwater resources as compared to cesspools or septic systems 
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However, we are concerned about the continuing increase in density of 
communities where facilities are not available to protect underlying aquifers 
from nitrogen and chemica! pollutants that would otherwise be carried away 
by sewer systems 

COWS highly recommends that the applicant advise buyers to avoid 
discharging hazardous chemicals to drains and toilets, and to utilize low-flow 
fixtures and devices on faucets, showerheads, urinals, water closets and 
hose bibs to minimize the amount of water flowing into the IWS Low-flow 
fixtures and devices are available, at no cost to DWS customers, at our 
Water Resources & Planning Division, located at 59 Kanoa Street, Wailuku 

D Some provision should be made for system operation in the event of power 
failure. According to comments presented in the Findings of Fact by the 
Environmental Planning Office, if the unit is powered off by the owner, the 
aerobic unit will become a conduit to the absorption field; this will ultimately 
compromise the system Although it is unlikely that the owner would tum off 
the power, it is highly likely that the Kula area will experience occasional 
power failures Some provision should be made for system operation in the 
event of such a power outage 

Should you have any questions, please contact our Water Resources & Planning 
Division at 244-8550 

Sincerely, 
Jeffrey K. Eng, Director 

6. The Wastewater Branch Maui Staff Engineer recommends a granting this variance 
application with the following provision: 

The ESIS aerobic unit or individual treatment unit must be operated and maintained 
by the ESIS manufacturer and with supervision of the consulting engineer based on 
the O&M "Operation & Maintenance" manuaL. 

7 The Wastewater Branch states that there is no existing sewer service system 
available in the area. Public benefit is that 59 of the 116 lots are to be marketed as 
affordable units. One wastewater solution is to use a centralized system. Anotheris 
to utilize individual wastewater systems (IWSs) that are properly operated and 
maintained by a utility like organization 

Please contact the Planning & Design Section of the Wastewater Branch at (808) 
586-4294 if you have any questions 

Conclusions of Law 

Chapter 3420, Hawaii Revised Statutes, Section 342D-7{c), states that no variance shall be 
granted by the Department unless the application and supporting information clearly show that 
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1 The granting of the variance is in the public interest as defined in the Hawaii Revised 
Statutes, Section 342D-6(c)(4) 

2 The granting of this variance will not substantially endanger human health or safety 

3 Compliance with the rules, regulations or standards from which the variance is 
sought would produce serious hardship without equal or greater benefits to the 
public 

Based upon the foregoing findings of fact. it is concluded that the above requirements have 
been met 

Comment and Recommendation 

Based upon the foregoing findings of fact and conclusions of law, it is my 
recommendation that the variance request be GRANTED under the following conditions: 

1 The draft Operation and Maintenance Service Contract provided to the 
Department between Kula Ridge, LLC ("developers") and Best Industries shall be 
executed and recorded once the 116 unit subdivision is approved by the County of 
Maui 

2 The developer shall also execute and record deed restrictions/covenants onto 
each of the 116 lots binding the property owner to the applicable provisions in the 
Operation and Maintenance Service Contract. The deed restrictions/covenants 
shall also require the property owner(s) to utilize the wastewater system specified 
in the Operation and Maintenance Service Contract. 

3. The developer and/or the Association of Lot Owners must advise 
buyers/homeowners to avoid discharging hazardous chemicals to drains and 
toilets, and to utilize low-flow fixtures and devices on faucets, showerheads, 
urinals, water closets and hose bibs to minimize the amount of water flowing in 
the IWS Information on Low-flow fixtures and devices are available. at no cost to 
DWS customer at the Water Resources & Planning Division. located at 59 Kanoa 
Street; Wailuku. 

4 An engineer shall design a wastewater system (IWS plan) consistent with the 
Operation and Maintenance Service Contract for each lot and at the time of 
building permit application for the construction of homes. the IWS plan shall be 
submitted to the Department for review and approval. Seepage pits and injection 
wells shall not be used to dispose of effluent from the aerobic units and to the 
maximum extent possible. all effluent disposal systems shall be as shallow as 
possible. 
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5 The variance shall be null and void if the developers are unable to obtain the 
necessary County of Maui subdivision approvals such that the project can 
proceed 

6. The variance is valid for a period not to exceed five (5) years after which, the 
developer or the Association of Lot Owners must apply for a variance renewal 

7 The developer and subsequent lot owners agree that no further subdivision of the 
lots will be undertaken. 

8 Provisions should be made for system operation in the event of a power outage. 
The developer and/or the Association of Lot Owners must advise homeowners to 
minimize usage of water during power outage Homeowners may also wish to 
connect the blowers and/or pumps of the aerobic unit to a standby power source 

9 The O&M service provider shall provide an annual report to the Department of 
Health. The annual report shall at a minimum contain a summary of the service 
inspections and maintenance visits conducted, summary of major replacement or 
repairs undertaken at each site and summary of sludge/scum/solids removed from 
each unit 

DATED: Honolu lu, Hawaii, _______ -"J::.::u:.:.;n""ec..:2::.;:O'-".-=2=O-"'O.:-7 _______ ---'-

Thomas E Arizumi, P.E. 
Chief, Environmental M 

The foregoing findings of fact and conclusions of law are hereby adopted. 

Kula Ridge LLC Variance Application WW 242, Docket No. 06-VWW.J1 
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APPENDIXJ. 

Meeting Minutes With 
Residents Dated July 13, 2006 



MUNEKI tRAGA, INC. 

MICHAEL T MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLYNN KAWAHARA 

November 20, 2006 

MEETING MEMORANDUM 

Date of Meeting: July 13, 2006 

From: Rowena Dagdag, Planner 

Subject: Kula Ridge Affordable Housing Subdivision 

Participants: Clayton Nishikawa, (Architectural Design & Construction, Inc.) 
Stacy Otomo, (Otomo Engineering, Inc.) 
Michael Munekiyo, (Munekiyo & Hiraga, Inc.) 
Rowena Dagdag, (Munekiyo & Hiraga, Inc.) 
Community Participants, (See Attached) 

The purpose of the meeting was to introduce the proposed Kula Ridge Subdivision project 
to residents and community members living in proximity to the proposed project site. The 
project would require a district boundary amendment and seek exemptions from the 
community plan amendment and change in zoning process through the Section 201 G-118, 
Hawaii Revised Statutes (HRS) application process. 

1. C. Nishikawa provided a brief summary of the project's description and displayed 
the proposed house plan designs. He noted that the project will involve the 
development of 116 improved lots, with 70 (60 percent) affordable house/lot 
packages and 46 (40 percent) market lots. 

2. A rendering of what the affordable units would look like using a private access 
easement for 6 of the lots was displayed. C. Nishikawa stated that one of his 
reasons for developing affordable housing was to provide well designed affordable 
homes for Maui residents and their children. 

3. The project is moving ahead to obtain the proper sequence of approvals. C. 
Nishikawa has already met with the Kula Community Association, the Maui County 
Council members, and with the Mayor. All had recommended that he meet with the 
residents living near the proposed project to answer any questions or address any 
concerns that they have regarding the project. 
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4. M. Munekiyo explained that the project was in its preliminary stages in terms of the 
environmental assessment and Land Use Commission process. He further 
explained that the environmental assessment process would help identify areas that 
would be impacted and suggest improvements that need to be made to mitigate or 
minimize project impacts. 

5. M. Munekiyo stated that the project will need to go through the State Land Use 
Commission for a district boundary amendment to reclassify the land use from 
Agricultural to Rural and Urban. Exemptions from the community plan amendment 
and change in zoning process will be requested as part of the Section 201 G-118, 
HRS application process. 

6. The project is to be processed as a Section 201G, HRS application, which allows 
an affordable housing project to be expedited through exemptions. The regular 
process would take approximately 3 to 4 years. During the application process, 
there will be formal opportunities for the public to comment and provide feedback. 

7. A resident expressed her concem over water rights and asked if the project would 
receive water before others who have been waiting for a water meter. M. Munekiyo 
replied that although the Section 201 G, HRS process allows for certain exemptions, 
it would not permit exemptions relating to the provision of water source and water 
infrastructure. 

8. C. Nishikawa stated that he recently met with the Water Director, who suggested 
that he find his own water. C. Nishikawa is currently negotiating with Maul Land and 
Pineapple Company and A&B who are drilling wells in the Upcountry area. The 
water from these wells could service the project site. He further indicated that he 
would pay for a percentage of the well being drilled by the companies. 

9. The well would eventually be connected to the County water system. 

10. D. Mayer stated that the Kula Community Association board members met with C. 
Nishikawa about two (2) months ago and reviewed the project with him. The 
association has provided C. Nishikawa with comments and concerns regarding the 
project. D. Mayer indicated that he was not satisfied with the update regarding the 
water situation, but was willing to be of help to resolve the issues. 

11. A septic tank system will be installed in the homes. C. Nishikawa stated the 
benefits of a septic system and pointed out the disadvantages of a larger single 
wastewater system. C. Nishikawa is coordinating with the Department of Health to 
obtain permission to utilize individual wastewater systems as being proposed. 

12. A resident asked if the homes could be expanded to accommodate growing 
families. C. Nishikawa stated that there would be enough room on the individual 
lots for expansion. He noted that there would be no need for a larger water meter, 
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'. 

23. M. Munekiyo stated that there will be several meetings where residents will be able 
to testify and provide comments over the project. The public will be able to give 
testimony before the State Land Use Commission during meetings regarding the 
environmental assessment. After a draft of the environmental assessment has 
been published, a 30-day comment period will be held for residents to provide 
feedback. The applicant will review and address the comments received during the 
draft environmental assessment comment period. 

24. M. Munekiyo noted that residents living within 500 feet of the proposed project site 
were invited to the meeting, but welcomed others in the Kula area to attend. He 
added that more meetings could be held to update residents on the status of the 
project and to gather more comments. 

25. A resident noted that 6:00 p.m. may be too early in the evening to hold a meeting. 
A better time would be at 7:00 p.m. 

26. Residents asked D. Mayer if the Kula Community Association could act as the 
spearhead for upcoming meetings. They want to be informed of any meetings or 
hearings regarding the projects that impact the entire Kula Community. D. Mayer 
responded that a website is available at www.kulamaui.org. The website includes 
information that residents would find useful. 

27. C. Nishikawa stated that water and roadway infrastructure are very important issues 
that need to be addressed and resolved. He is willing to work with residents and the 
Kula Community Association on these issues. 

In closing the m'eeting, M. Munekiyo stated that the applicant would like to come back to 
the community to provide updates and receive comments as the project progresses. 

RMD:yp 
Attachment 
cc: Clayton Nishikawa, Architectural Design & Construction, Inc. (w/attachment) 

Stacy otomo, otomo Engineering, Inc. (w/out attachment) 
Dick Mayer, Kula Community Association (w/attachment) 

F:\OAT A\Nlshikawa\Ku!aAH\071306.meetingmemo.wpd 
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5. PRELIMINARY 
DEVELOPMENT PLANS AND 

DESCRIPTION OF MATERIALS 
FOR AFFORDABLE UNITS 



UNITED STATES DEPARTMENT OF AGRICULTURE Form RD 1924-2 
(Rev. 7·99) U.S. DEPARTMENT Of HOUSING At«) URBAJII OEVEl.OPMENT..fEDERAl.. 

FORM APPROVED 
OMS NO. 0515-0042 

H:lUSING ADMt-ISTRAllON 
U.S. DEPARTMENT OF VETERANS AFFAIRS 

o Proposed Construction DESCRIPTION OF MATERIALS 
o Under Construction 

Property address cLo:.:.:wc'cr...::""='o·cRcOc·cd=--___________ _ 

NO. __ ---.,....,--.,,_----, __ 
(To be insetted by Agency) 

State..::"..::' ___ _ 

MorlgagororSponsor·----------------cc-~----------------- -----------____________________ _ 
(NaaIe) (Addr~J 

ContractororBuifder Architectural Design ~ Construction, Inc. 

(N~' 

1849 Wili Pa Loop Wailuku, HI 96793 

(Address) 

INSTRUCTIONS 
1. FO<" additional information on how this form (10 to be submitted, 

number of copies, etc.,sef! the Inatructions applicable to the FHA Applica­
tion for Mortgage Insurance, VA R&qoo$l for Determination of Reasonable 
Value or other, as the case may be. 

2. Describe aa materials Qnd equipment to be used, whether or not 
shown on Che drawings. by m8l1\ing an X In each appropriate ch&cll-tx»c and 
enlertng the Information caKed for In each space. If space (s inadequate 
enter "See mIsc,~ and describe Undef Item 27 or on lin attao::hed "et- THE 
USE OF PAINT CONTAINING MORE THAN THE PERCENT OF LEAD 
BY WEIGHT PERMITTED BYlAW IS PROHIBITED. 

3. WoO; not speciflcaUy desaibed or shown wid not be CQnllldered unless 

requir&d, then the minimum acc:splable will be assumed. Wor1t exceeding 
minimum fflquifflmenb cannot be considered unless specifically deaoibed. 

4. lndude no allemates, ~or equal" phraso6, or CQntradlclory Items. 
(Consideration of a reqooal fOt' acceptam:e of sub$titute matefials or equip­
ment if; not !hereby precluded.) 

S. Include s!gnalUllIs IlIquired at the end of this form. 

S. The construction shaH be completed in eompliance with the ffl\ated 
drawings and sped1ication$, as amended during pf0C9ulng. The &peclfi. 
cations Include this Oescrip60n of Materials and the applicable building code. 

1. EXCAVATjON: Bearingsoll,typc ______________________________________________ __ 

2. F'i?~~.?s:~~~~~~~mi:t Type I or II ASTM C-1S0 ;sttengthpsi 3000 ReinforcingC'C'C'--='c'c'_'O'C=:':':CC'C"CrC'C'_d=.o,c.cic'C''-__ _ 

Foundation wall: materia' Concrete, Type I or II ASTM C-1S0 ReinforcittgC.C.C • ...::'='O'_.O'O=:.::;CC'C"=rO•O'_dO'O'O.C'='=,:..... __ _ 

Interior foundation wall: material Concrete. Type I or I I Party foundation wall----::-c:--:::c=--:-::--".---:------

Columns: malerial and si~" 6xS Douslas Fir, No.1 Piers: material and reinforcing 12x12 eMU, Fully Grouted. 
4x12 Douglas Pir, No.1 NA Gh'ders; material and sizes Sills: material CC"'-= ___________________ __ 

Basement cntrance areaway _NA _______________ Window areaways CNAc.:. ___________________ _ 

"A NA Watetproofing FOQling drains _____________________ _ 

Termimesh Stainless Steel Mesh Tennitc protection CC===::.:::::.::;:.:.:=c.:=:::::-===--_____________________________ _ 

Basementlc55 space: ground covcr _N_A _________ ; insulation _"_A _________ ; foundation vcnts _N_A ________ __ 
Specialfoundalions _N_A ___________________________________________ __ 

~dditional infonnation.============================================ 
3. CHIMNEYS: 

Material _______________ Prefabricated (make and xize) 

Flue lining: material __________ Heater flue size __________ Fireplace flue 6ize __________ _ 

Vents (mcllerull and xize): gas or oil heater 
- _____________ ;wa~butef ___________________ _ 

Additional ioformalion: __________________________________________ _ 

4. FIREPLACES: 
Type: 0 solid fucl;D gas-bwniog; 0 ci=dator(makeandsiu} ________ Asb dwnp and clean-out __________ _ 

Fireplace: Facing ______ ; lininS _________ , hearth ______ ; """'" _____________ _ 

Additional infonnation: __________________________________________ _ 

5. EW~~e~~~. and species 2x Douglas Fir, NO.1 0 Comer bracing. Building paper or felt Kraft or Bituminous 

sheathlnr Structural II ; thickness ~ ; width~ 0 solid; 0 space ____ ~ O.c.; 0 diagonai;.-;-;-::--__ _ 

Siding F ber cement Lap ; grade II ; type _A ____ ; size 12 f ; e:lqJ05WC _6_" __ ; fastening HOG nails 

Shingles Piber ce!llellt ; grade II ; type _A ____ ; sU:e 4.' ; elCpOSlIIe _7_" __ ;- fastening HDG nails 

Stucco Glass Mat Gyp. ; thickness ~ ; -Lath Synthetic plaster finish • weight lb. 

Masonry veneer Sills Lintels Base fl_asbing---,-::--------
Masonry: 0 solid 0 faced 0 stuccoed; kltal wall thickness 0 ; faciDg thickness ____ : facing material ______ _ 

Backup material : thickness ____ ;-bonding _____________ _ 

Door sills Window sills lintels Base flashiog _________ _ 

Interior surfaces: dampproofmg., _____ coats of _________ ; furring __________________ _ 

Additional information: -7:=:;-;-=-""'=::---------------------------------;:-----
Exterior painting: material =A"C:,,:.o:'C'CC:..:':·:':'c' __ -,-::-_____________________ ; number of coats _' ____ _ 

Gable wall construction: 0 same as main walls; 0 other construction ___________ ~ _____________ _ 

6. FLOOR FRAMING: 
Joists; wood, grade, and species Doug. fir No -II: other . bridging cs=OC'C'Od'-_::-_-."....;. anchors HOG Simpson 
Concrete slab: 0 basement floor; 0 first floor; [2} ground supported; 0 self-supporting; mix Type I. or II . thickness_4:..... __ _ 

reinforcing 6X6 10/10 WWM ; insulation ; membrane 10 Mil vapor barrier 

flit under slab; material THD • thickness ;-Additional information: 

7. SUBFLOORING: (Describe underjloorlng/or special floors under item 21.) 
Material:gnu1eandspecies Structural I plywd with P.I. Index of 48/24 

Laid: [2] first floor; 0 second floor 0 attic sq. it; 0 diagonal;0 

8 FINISH FLOORING' (Wood only Describe other finish flooring under item 21 ) 

'OCAnoN ROO .. GRAD, SPECIES T~,!CK-

"'" 
..... 

First floOl;: 

Second floor 
AWe floc I sq. ft.. 

~ ,. Th~' 
I .... m« , 

VA Fonn 26-1852 

,size 3/4· • type cTC':Go";:::::;--;-,,,,;;-:::;-__ 
right angles. Additional information: Glued & Nailed 

BLOG.PAPER ..... 

, • .;;;~;;~ :,,'~.QMB~ I 
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but that the homes may need a larger septic system. Homes would have a 5f8-inch 
meter. 

13. A question was raised regarding the community plan designation, and if there was 
any mention of density to the area. Residents were concerned that the 116 
improved lots would result in increased traffic. They were concerned about the 
safety of the roads and a large number of cars in the subdivision. 

14. C. Nishikawa indicated that the smaller homes would be able to accommodate two 
(2) cars off-street, with the larger homes accommodating up to four (4) cars off­
street. Parking on the access driveway would not be allowed for the affordable 
homes with a private access driveway. 

15. The larger denSity (116 improved lots) is required to keep the affordable housing 
cost lower. 

16. Ohana units will not be allowed on the individual lots. 

17. A resident raised concern about the four (4) large lots on the eastern boundary of 
the property. Residents are concerned about it becoming a "gentlemen" ranch. M. 
Munekiyo stated that the current state land use designation will be kept as 
agricultural or rural. 

18. A resident raised concem overthe sidewalk along Lower Kula Road and suggested 
improvements to it. Residents also felt that Lower Kula Road was too narrow to 
accommodate traffic leading up to the 116 lot subdivision. M. Munekiyo stated that 
a traffic impact analysis was being done to identify improvements and mitigation 
measures that need to be made before approval of the subdivision. 

19. A resident raised a concern over outdoor lights and its negative impact on the 
Haleakala Observatory. He suggested that we contact the University of Hawaii 
Institute For Astronomy for their comments. 

20. C. Nishikawa noted that the Maui Police Department would like to see adequate 
lighting in the new neighborhood to address safety concems. Residents felt that the 
police officers would be able to continue their work safely with low lighting. 

21. A resident commented that some years ago, the Carden Academy proposed to 
build a school on Lower Kula Road but was denied approval by the Maui Planning 
Commission due to traffic impact reasons. 

22. A resident felt that the project should be located somewhere else where there is 
less impact to the surrounding neighborhood. An affordable housing project could 
be done somewhere else. 
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9. PARTITION FRAMING: 
Swds:wood,grade,andspccies Douglas Fir No.1 siu 8mhpacing 2x4 ~ 16· oc 2x4 It 24· oc where occur 

omu~~~~~~~ __ __ 
Addiaonalmr~iOG: ______________________________________________________________________________________ _ 

10. CEIUNG FRAMING: 
.Joists: wood, grade, and specic$ Douglas Fir No.1 Other ______________________ Bridging C'CxC''--__________________ __ 

Additional information: Wood truss bottom ctlord for ceiling framing 

11. ROOF FRAMING: 
Rafters: wood. grade, and specic:s RooflmSses (see detail): grade and species 

Douglas Pir No. 1 

Addilional information: ______________________________________________________________________________________ _ 

12. ROOFING: s/s" Structural I P.I. Index 40/20 
Sheathing: wood, grade, and species -'-------------------------::-:cc---:-:.,------C=,-:-:c= o solid 0 spaced......- ~ Q.C. 

Roofmg Asphalt Shingle ; gmde,__----------- ; size 12" x 36" . type AS'nII 0 3018, Type I 

Underlay Single layer of shingle underlayment ; weight or thiclme85~ ; si1lc )' wide ; fMtening HOG staples 

Built-up toofing ---:c.,-,,----------------------------- ; number of plies -------; surl'acc material =-----------::c:-------­
Flashing: material _c_o"p"po·cr,__--::----------------------; gage or weight _'_' __ o_r_._____________ 0 grllvelstops; 0 snow guards 

Additional information; "d"r"i~p-.,;.;:dog,,·,__----------------------------------------------------------------------------
13. GUTTERS AND DOWNSPOUTS: 

Gutters: material ____________________ ; gage or weight _________ ; size ---------; shape ________________________________ _ 

Downspouts: material ; gage or weight _________ ; size ; shape _____________ ; number __________ __ 

Downspouts connected to: 0 Storm sewer, 0 sanilary sewer; 0 dry~welt 0 Splash hlocks: material and size ______________________ _ 
Additional inf(lnnation: __________________________________________________________________________________ __ 

14. LATH AND PLASTER:-
Lath 0 walls,D ceilings: material ________ ,.., ___ ; weightorthickness _________ PlllSter: coats __ ; finish ________________ __ 

DIY~wa1l0 walls,D ceilings: material Gyp. bel. ,thickness 1/2- finishCL=i"9"hO'--=orO~=g,,·'--'PO·O·O' ____________________ _ 

Joint treatment Taped and sanded 

15.0 ECORATlNG: (Pain wallpaper etc.l 

ROOMS WALL FINISH MATERIAL AND APPLICATION CEILING fINISH MA TERlAL AND APPLlCA nON 

Kitchep Intex:iox: Latex Flat "~1 Intex:iox: Latex Flat Bnamel ... " Intex:ior Latex Flat Enamel Intex:ior Latex Flat Enamel 

Olber 
Liv, Bedr Interior Latex Flat Interior Latex Flat 

16. 

Doors: type ~~~~~t;;:;;.;-;;::~~~~===; material Hardboard ,thicknessC':.c'"IC'-"_,c;:::::::-,.;::-:--
Dooruim:typc lx3 S2S ;materiaI Poplax: Base:type S2S ; material Poplar ; = l/2"XS 1/"J.~ 
Finish: doors Alkyd Semi-Gloss ; trim Alkyd Semi-Gloss 

Obertrim(ilem, Typeand' 11,:C<>~ti:'"~~~==================================== Additional infonnarion: _ 

17. WI~DOWS: Koriz. SliWa Alpine or Hilgard _ Vinyl 2.75· 
Wmdows: type ; JfIIke ; matenal ; sash tbickncss . .::.:..::'c,---------
Olass: grade Class A 0 sash weights; 0 bslances, type ; head flashing 25 Mil. Tape 
Trim: type Exterior 1x~ ; material Douglas Pir Paint Latex Semi-Gloss ; Dumber coats _2 __________ _ 
Weatherstripping; type FloD Seal ; material Rubber Storm sash, number __________ __ 

~ns: 0 full; (!] half., type Metal Prame ; number _____ ; saeen cloth ll1aterial:·~i~be~rg~'.~.~.~;;;;;:===== 
Basement windows: type ; material ; screens, number ; SlOrm sash, number 
Speci&wmdows __________________________________________________________________________________________ _ 

Additionalinfonnation: =O=cCC~c=07~------------------------------------------------------------------------
18. ENTRANCES AND EXTERIOR DETAIL: 

Main entrance door: materia] Oouglas Fix: ; width ..:.:..:!:.... ; thickness ~~ Frame: material Douglas F" tho 1m 3/4 M 

Olherentrancedoors:material Douglas Pir ,width ~ Itbickness~-Frame:material Douglas 

; Ie e5S __ 

F:a ; thickness ~~ 
Head flashing Weatherstripping:· type ; saddles ____ -:-____ __ 
Screen dooIs: thickness __ ; number ____ ; scn:en cloth material Storm doors: thickness _____ ; number _____ _ 
Combination stoml and screen doors: thickness.-' number _____ ; screen clothmtterial ___________________________ _ 

Shutters.: Ohinged; 0 fixed. Railings Wood ~alusters. 2x2 ; Atticiouvers'-c-------------:-----
Exterior mil1work: grade and species Douglas FH. Select Merchant Paint Latex Semi-Gloss ; munbercoats :2=-______ __ 
AdmtioowuuornmWoo: __________________________________________________________________ _ 

19. CABINETS AND INTERIOR DETAIL: 
Kitchen cabinets, wall units: material ~p~'~yw~oOod=_ _______ _,c:::=:::::__- ; lineal feet of shelves TBD. ; sbelfwidth ______ _ 

Base units: material .'.:'=yw,;:::""":;:;:-___________ ; counter top Laminate ed'n Lanll.nate 
~ . t F "' ry II"tain finish' gt g ;nwnbe,oo-'- .,'-___ _ Back and end splash ~"c.~:='=n=a=.=------------ Finish of cabinets c.:.a'-c°-'-______ cccc"'____________ ~ _ 

Medicine cabinets: make NA -::===========:::...~; mode:~I~====================== Other cabinets and built~in furniture _ 
AdditioD& information: ________________________________________________________________________ '-__________ _ 

20. .TAm.· 
l1<EADS RISERS STlUNGS HANDRAIL BALUSTERS 

STAIR 
Material" ThiekneCl Material Thickness M""'" Thickness Malerial TbidoJess Material TttickDcss 

Basement 

Main 
Doug_ Fix: 2x12 - - Dou9· Pir 4xl' Doug. Fir 1 1/2n d Doug. Fir 2><2 

Attic 
Disappearing: makc and model number __________________________________________________________________________ __ 

Additional infonnation: 

HUD-FHA Z005 
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21.5 PECIAL FLOORS AND WAINSCOT: (Describe call1et as listed In Certified Products Dlrec:tolY.' 

LoI:lUion Mucrial, Color, Border. Sims, 01.&0, ~. ~Jh~1d ~!IB:L'e Underfloor 

Kitchen Reu1lient Ploorinq Poplar Plvwd. , 
~ B.~ Re6i"lient Floorinq Poplar Plywd. 

• Carpet Poplar Plvwd. 

.1 
Le<:aljon Mal .... ial. Color. Border. Si:l:es. Oage. EIC. Height Height He:..:: ~!:wcr. 

Ove.-Tub 

B.~ 

~ 

Bathroom accessories: 0 Recessed; material ______ ; numbeT __ ;0 Altached; material cChc.:.;rc,_m_, ___ ; number ____ _ 

Additional infonnation: __________________________________________ _ 

22. PLUMBING 
Fi.(turc Number L..o<:alion Md, Mfr's Fi:.;turc Identification No. S"' Color 

Sink 1 Kitchen Kohler Cadence K~3145·4 33x22 Stainless 

Lavatory 
, Baths Sterlinq 65020140 ". round White 

Waler closet 
, Baths Sterlinq Windham 402215 29"xI6"x29" White 

Bathtub 
, Baths Sterlin~ Advanta~e 61030110 60"x30"x'12" White 

Shower over tub 
, Baths Delta Classic Shower Tl3420 Chrome 

Stall shower 

Laundry trays 

A 0 Curtain rod A 0 Door 0 Shower pan: material ______ ~ ______________________ _ 

Water supply: 0 public; 0 community system: D individual (private) system.· 
Sewage dispotal 0 public; 0 CQmmunity system: 0 individual (private) $ystem.· 
• Show ond describe individual system in complete detail in $eporOIe drowing$ and specifications according to reqUirements. 
House drain (inside); 0 cast iron; 0 tile; 0 other ASS Plastic House sewer (outside): 0 cast iron; 0 tile; 0 other ASS Plastic 

Water piping: 0 galvanized steel; 0 copp~ tubing; 0 other Still cocks, number :--____ _ 

Domestic water hel!.ter. type Solar ; make i!.1ld model Rheem solaraide ; heating CI1p!LCity C.:o,-,""a~l _____ _ 
________ 8Ph. 100' rise. Storage tank: material ; capacity _______ galJons. 

Gas service: 0 utility company; 0 Iiq. pel. gas; 0 other Gas piping: 0 cooking; 0 house beating. 
Footing drains connected to 0 storm sewer; D sanitary sewer, 0 dry well. Sump pump; make and model ___________ _ 

23. H"EA .. T"'N"GO:----; capacity ---------- ; discharges into --------------------

o Steam. o Hot water. 

o Radiators. 

Radiant panel: 

o Circulator. 

Dvi!.pOr. o One~pipe system. o Two-pipe system. o Convectors. 0 Baseboard radiation. Make and model ______________________ _ 

o floor; 0 wall; 0 ceiling. Panel coil: material ________________________ _ 

o Return pump. Make and model ____________________ _ ; capacity ____ "'m. 
Boiler. make and model ____________________ Output ______ Btuh.; net rating Btuh. 

Additional infonnation: 
Wannair: 0 Gravity. 0 Forced. Typeofsysto::m __ -,-_____________________________ _ 

Duel malerial: supply return ________ Insulation _____ ; thickness ___ 0 Outside air intake. 
Fumance: make and model ___________________ Input Btuh.;output Btuh. 

Additionalinfonnation: __ -;:::-_____________________________________ _ 

o Space heater. 0 floor fumace; Owall h(:ILter. Input _-,,-,,--:--:-:-:_Btuh.; output ______ Btuh.; number units ______ _ 

Make, model _______________ Additional infonnation: 

Controls: make and types -------------------------------------------
Additional infonnation: 

Fuel: OCoal; Ooil; Ogas; Oliq.pet.gas; Deleetric; Dother ___________ ; storage capacity 

Additional information; ---,--",-::--:-------,----'Fic:--:--:-,----:-:-,--r'rc-o-.,-;,.,----------
Firing equipment furnished separately: DGas burner, conversion type. 0 Stt;'ker. hopper feed 0 ;bin feed 0 

Oil burner. 0 pressure atomizing'. 0 vapo~ng _____________________________________________________ __ 

Make and model _____________________ Control 

Additional infonnation: 
Electric heating system: type ________________ Input ___ watts;@ ____ volts; output ______ BWh. 

Additional information: 

Ventilating equipment: aUic fan, make and model-------=::-:::c:::c;c:::-;-c:::::::::-:::c-:-=::c;;;;=----
Kitchen exhaust fan, make and model GE Standard Range Hood JV338HBB 

• capacity _____ <&n. 

Other heating, ventilating, or cooling equipment ---------~ ________________________ _ 

24. ELECTRIC WIRING: 200 
Sentice; 0 overhead; 0 underground. Panel: 0 fuse box; 0 circuit.breaker;, make _______ AMP's ___ No. circuits __ _ 

"Wiring: 0 conduit: 0 annored cable; 0 nonmet~lIic cable; 0 knob and tube: 0 OthCf ________________ _ 

Special outlets: 0 range; 0 water heater; 0 olber __________________________ _ 

o Doorbell. 12] OUmes. Push-button locations. Additional infonnation: 

25. LT'G,,,HITlnuNm':~,'oXTffiU'KR .. ~~:c, ____ _ 
"" ...... _ Total atlowance for fixtures, typical installations. $ ___ ~s~OO~.~O~o_ 

Nontypical installation __________________________________________ _ 

VA Fonn 26-1852 
RO \924-2 (Rev.1-99) 



26. INSULATION : 
t.oc.tion """""" Ma=ial, T ,ud Method of Installation V. Barner 

R~f 

Ceilins 
, 1/4- R-19 Fiber91a~fI Batt Insulation 

Wol' 
Tyvek 

F'~ 

27. MISCELLANEOUS: (Descnbe any mam dwelfmg materials, equipment. or construction items not shown elsewhere; or use to provide 
additional information where the space provided was inadequate. Always reference by item number to correspond to numbering 
used on this form.) 

HARDWARE: (make, material, and finish.) Schlage Avanti 625 Bright Chrome Door Hardware 

SPECIAL EQUIPMENT: (State malerial or make, model and quantity. Include only equipment and appliances which are accept~ 
able by loea/law, custom and applicable FHA standards. Do not include items which, by established custom, are supplied by 
occupant and removed when he vacates premises or chatta's prohibfted by law from becoming realty.) 

PORCHES: 
Entry Porch with wood deck Qr concrete slab 

GARAGES: 
sIs· Type ·X· Gyp. ad. 8 walls and ceiling 

20 min rated door ~;rb ClOSer ,rpm garage to dwelling 

WALKS AND DRIVEWAYS: 
Driveway: width 16' ; basemateriaJ Sul:Igrade ; thickness __ ::surfacing material COncrete ; thickness _,_. __ 

Front walk; width ___ ; maleriaJ _____ thickness __ , Service walk: width ; material ___ ; thickness __ _ 

Steps: nuteriaJ , risers 
:~wWb _____ ~ _____ _ 

OTHER ONSITE IMPROVEMENTS: 
(Specify a/l exierioronsite improvements not described e/sewtiere, Including items such as unusual grading. drainage structures, retaining walls, fence, 
ta/lings, and secaSSOl)' structures.) 

LANDSCAPING, PLANTING, AND FINISH GRADING: 
Topsoil __ .. thick: D front yard: D side yards; 0 rear yard to ______ feet lx:bind main building. 

Lawns (seeded, sodded, sprigged);. 0 front yard , 0 side yards ,Drear yard ___ ~ ______ _ 

Planting: D as specified and shown on drawings; 0 as follows: 

-=====Sbade trees, deciduous. ___ "caliper. ____ Evergreen trees to ____ ', B & B. 
_ low flowering trees. deciduous. ____ to ____ ' ____ Evergreen shrubs ___ to ',B & B. 
____ lfigh..gmwing shrubs, deciduous. ___ ~to __ _ ____ Vines, 2·yeau 
____ Medium~growiDg shrubs. deciduous, to ____ ' 
____ Low~growing shrubs. deciduous. to ____ ' 

IDENTIFICATION. This exhibit shall be identified by the signatUre of the builder, or sponsor, andlor the proposed mQrtgagor if the 
lattetis known at the timeofapplication. _ '.~. ~ . -: . . __ ~:,¥:<1,!iT-
o.~----____________________________ _ 

HU()"fHA2005 
VA Fonn 26-1852 

4 

.. " 

Signature 

Signature 

RD 1924-2 (Rev. 7~99) 



Preliminary Outline Specifications for Kula Ridge Affordable Housing 

Kula Ridge will have four Architectural styles within the neighborhood project. 
The four styles are commonly found within Hawaii's unique cultural and historic 
heritage: 

Plantation Style 

The "Plantation" architectural style takes its historical architectural context from 
old Plantation villages found throughout Hawaii. Front porches were a common 
design element. Materials proposed to be used with the plantation style will be 
corrugated metal roofing and board and batten wood siding. Tl-ll siding will 
also be incorporated in some plans. 

Bun!!;alow Style 

The Bungalow style is another architectural style that is commonly found in 
many parts of Hawaii. It can also be commonly found in Kula. Gable roofs with 
front porches were a common element associated with the Bungalow style. 
Exterior materials proposed with the Bungalow style will be Asphalt shingle 
roofing and a composite exterior lap siding for durability. 

Craftsmen Style 

The Craftsmen style is also commonly found architectural style in the Hawaiian 
Islands as well as in Kula. Gable roofs with detailed porches were common with . 
this style as well as cedar shingle siding. Asphalt shingle roofing isproposed 
with this style of architecture as well as a composite ~xterior siding that will have 
the appearance of real cedar shingle exterior siding. 

Contemporary Hawaiian 

One of the more popular styles of architecture in Hawaii today can be described 
as "Contemporary Hawaiian" architecture. Incorporating the front porch or 
covered lanai, the Contemporary Hawaiian style integrates a double pitched roof 
as its distinctive characteristic. Exterior plaster for its exterior wall material will 
be used and concrete tiled roofs will be used on some of the plans to facilitate 
blending with market priced homes on adjacent lots. 



Foundation All of the homes foundations will be either post and pier 
construction or poured in place concrete slab foundation on grade. 

Framing Wall and roof construction will be wood framed construction. A 
wood framed, panelized system is proposed to be integrated to facilitate faster 
wall erection. Integration of pre-fabricated wood trusses will facilitate faster roof 
construction. 

Roofing Roofing material will vary according to Architectural character. 
Roofing materials proposed are corrugated metal roofing, asphalt shingle roofing 
and concrete tile roofing. 

Doors and Windows Exterior windows will be low maintenance, vinyl 
windows. Door to be solid wood doors at entry door and hollow core at interior 
doors. 

Interior walls Gypsum board over wood framing, taped, sanded, textured and 
painted. 

Flooring Carpet with pad in Bedrooms and sheet vinyl in baths and Kitchen. 
Upgrades may include wood laminate flooring. 

Countertops Plastic laminate. Upgrades may include granite countertops. 

Appliances To be selected. 

Plumbing fixtures To be selected. 

Cabinets To be selected. 
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Kula Ridge Affordable Homes 
Plan B Post & Pier 

Living Area: 918 sf 
Covered Lanai: 162 sf 

Carport: 343 sf 
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Kula Ridge Affordable Homes­
Plan C 

Living Area: 1,010 sf 
Covered Lanai: 137 sf 

Carport: 277 sf 
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Kula Ridge Affordable Homes­
Plan D 

Living Area: 1,038sf 
Covered Lanai: 135 sf 
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Kula Ridge 
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Kula Ridge Affordable Homes­
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Kula Ridge Affordable Homes­
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Kula Ridge Affordable Homes­
Plan H 
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Floor Area- Unit A 

Enclosed Living: 
Covered Lanai: 
Exterior Storage: 

TOTAL FLOOR AREA: 

Kula RidRe 
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Kula Ridge 
Lower Kula Road. Kula, Maui. Hawaii 
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Kula Ridge 
Lower Kula Road. Kula, Maui, Hawaii 
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Kula Ridge 
Lower Kula Road, Kula. Maui, Hawaii 
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AGREEMENT REGARDING WATER SOURCE FOR PROJECTS 

THIS AGREEMENT REGARDING WATER SOURCE FOR PROJECTS (the 
"Agreement") is entered into by and between Pi'iholo Investors LLC ("Pi'iholo"), and 
Kula Ridge, LLC ("KR") and Kula Ridge Mauka, LLC ("KRM"), effective this 16th day of 
March, 2009. 

RECITALS; 

WHEREAS, Pi'iholo has developed a private well and related improvements 
known as the Pi'iholo South well located approximately in the area shown on Exhibit "A" 
attached hereto and incorporated herein by reference; and 

WHEREAS, the estimated water yield for the Pi'iholo South well is approximately 
1.7 million gallons per day (gpd"); and 

WHEREAS, Pi'iholo is currenlly in discussions with the County of Maui, 
Department of Water Supply ("DWS") concerning an agreement which dedicates the 
Pi'iholo South well to DWS and under which the County of Maui accepts said dedication 
(the "Dedication Agreement"); and 

WHEREAS, KR intends to develop the parcel identified on the map attached 
hereto as Exhibit "B" for affordable housing, senior housing, and market lots, and KRM 
inlends to develop the parcel identified on the map attached hereto as Exhibit "8" for 
market lots (collectively, the "Projects"): and 

WHEREAS, Pi'iholo understands that in order for the Projects to be developed, 
KR and KRM must first secure necessary land entitlements and project approvals from 
the Maui County Council and the State Land Use Commission; and 

WHEREAS, KR and KRM require a total of 120,000 gpd to meet the estimated 
water needs of the foregoing projects. 

AGREEMENT: 

Pi'iholo agrees to provide KR and KRM with a water source allocation of 120,000 
gpd (the "Allocation") for the Projects upon the condition that Pi'iholo and the County of 
Maui shall have successfully agreed upon and executed the Dedication Agreement, 
which shall give Pi'iholo the right to assign source allocation credits, including the 
assignment to KRM and KR of the Allocation. 

In the event that (a) the foregoing condition shall not be satisfied, or (b) KR and 
KRM shall have failed to secure the necessary land entitlements and approvals from the 
Maui County Council and the State Land Use Commission for the Projects, then this 

291aaS.21jrntlrev. ~14I09 1 



Agreement shall be deemed null and void, and neither party shall have any liability or 
further obligations to each other. 

In the event Pi'iho/o in its sale discretion determines that it is unable or unwilling 
to meet the requirements of DWS for the Dedication Agreement or determines that it is 
unwilling to proceed for any reason, Pi'iholo shall notify KR and KRM in writing, and this 
Agreement shall be deemed null and void, and neither party shall have any liability or 
further obligations to each other. 

This Agreement shall be governed by the laws of the State of Hawaii without 
giving effect to any conflict of laws principles. 

IN WITNESS WHEREOF, the parties hereto have caused this instrument to be 
duly executed effective on the day and year first above written. 

29188B-2!jmllrov.3I4I09 

Pf'lHOLO INVESTORS LLC 

By PI'IHOLO SOUTH LLC 
Its Manager 

By~~b ZA~~~A~R~F~RA~NK~S~-----------
Its anaging Member 

KULA RIDGE, LLC ~ • 

By ~l 
ClAOMSHI A 
Its Manager 

KULA 

2 
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SEPTEMBER 2, 2009 TO 

DEPARTMENT OF WATER 
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PIIHOLO SOUTH LLC 



Piiholo South LLC 

September 2, 2009 

Jeffrey K. Eng, Director 
Department of Water Supply 
200 S. High Street 
Wailuku, HI 96793 

Dear Mr. Eng, 

875 KUMULANI DRIVE 
KIHEI, HI %753 
TEL. 808 8795234 
EMAIL: PiiholoSouthLLC@aol.com 

MANAGING MEMBERS 
ZAeH FRANKS, 
CINDY WARNER 

It was a pleasure meeting with you, Herb, and Alan last Friday, August 28, 2009. I know that all 
of you are extremely busy, and I appreciated the time that all of you set aside to discuss the Piiholo 
South well. My colleague, Cindy Warner, has made arrangements to obtain the documentation that 
Herb requested at our meeting. 

As discussed at Our meeting, and by this letter, Piiholo Investors LLC is firmly committed to 
allocating 120,000 gallons of water per day from the Piiholo South well to Clayton Nishikawa's Kula 
Ridge and Kula Ridge Mauka projects which will provide much needed senior and affordable housing. 
Whether the allocation comes about through the well's dedication to the Department of Water Supply 
("DWS") or simply as a pass through from Piiholo Investors LLC's system to DWS remains to be 
determined by all of us. 

I look forward with great anticipation to further constructive meetings with you and your staff. 
Should you have any questions, please feel free to contact me. 

Best personal regards, 

Zachary Franks 
Piiholo South, LLC 

Cc: JoAnn Ridao, Department of Housing and Human Concerns 
Councilmember Michael Victorino, Chairman, Water Resource Committee 
Clayton Nishikawa, Kula Ridge, LLC, Kula Ridge Mauka, LLC 
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Traffic Impact Report/or t~ Kula Ridge Development 

J. INTRODUCTION 

A. Purpose of Study 

The purpose ofthis study is to identifY and assess the traffic impacts resulting 

from the proposed Kula Ridge development in Kula on the islandQfMaui. The 

project site for the proposed residential development is located east of Lower Kula 

Road near the Kula Community Center. 

B. Scope of Study 

This report presents the findings and conclusions of the traffic study, the scope 

of which includes: 

1. Description of the proposed project. 

2. 

3. 

Evaluation of existing roadway and traffic operations in the vicinity. 

Analysis of future roadway and traffic conditions without the proposed 

project. 

4. 

5. 

6. 

Analysis and development of trip generation characteristics for the 

proposed project. 

Superimposing site~generatcd traffic over future traffic conditions. 

The identification and analysis of traffic impacts resulting from the 

proposed project. 

7. Recommendations of improvements, if appropriate, that would 

mitigate the traffic impacts resulting from the proposed project. 

n. PROJECT DESCRIPTION 

A. Location 

The project site is located along Lower Kula Road east of the Kula 

Community Center in Kula on the island ofMaui (see Figure 1) and is further 

identified as Tax Map Key: 2-3-001: 174. Access to the project site will b~ provided 

via a new access road off Lower Kula Road south of Alanui Place. 

B. Project Characteristics 

The proposed Kula Ridge development will be located on an approximately 

48.JI7-acre site located east of Lower Kula Road. The project site win be divided 

into 42 residential lots, 70 affordable housing residential lots, 4 agricultural lots, and 
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an approximately 3-acre park that will he dedicated to the County ofMaui. Each 

residential and agricultural lot is expected to house a residential dwelling that is 

anticipated to be completed and occupied by the Year 2009. Access to the project site 

will he provided via a new access road off Lower Kula Road. Fimre 2 shows the 

proposed project site plan. 

TIl. EXISTING TRAFFIC CONDITIONS 

A. General 

The proposed development will be located east of Lower Kula Road southeast 

of the intersection with Kula Highway. Kula Highway is a predominately two-way, 

two-lane State of Hawaii roadway generally oriented in the north-south direction that 

serves as the primary access road through central MaUl between Haleakala Highway 

in Pukalani and Ulupalakua. 

B. Area Roadway System 

In the vicinity of the project site, Lower Kula Road is a predominantly two­

way, two-lane roadway generally oriented in the north-south direction that intersects 

Kula Highway several times along its alignment. Northwest of proposed project site, 

Lower Kula Road intersects Alanui Place and the driveway for the Kula Community 

Center. At this unsignalized intersection, both approaches of Lower Kula Road have 

one lane that serves all traffic movements. Alanui Place is a two-way, two-lane 

roadway that provides access to the residcntial properties along its alignment. At the 

intersection with Lower Kula Road, the Alanui Place approach has onc lane that 

serves all traffic movements. The westbound approach of the intersection is 

comprised of the driveway for the Kula Community Center which has one lane that 

serves all traffic movements at this intersection. 

Northwest ofintersection with A!anui Place, Lower Kula Road inte~sects Kula 

Highway. At this unsignalized T -intersection, the Lower Kula Road approach has one 

lane that scrves left-tum and right-tum traffic movements. The northbound approach 

of tile highway has one lane at this intersection that serves through and right.turn 
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traffic movements while the southbound approach has one lane that serVes left-turn 

and through traffic movements. 

South of the intersection with Alanui Place, Lower Kula Road intersects Copp 

Road. At this all.way stop controlled intersection, both approaches of Lower Kula 

Road have one lane that serves all traffic movements. Copp Road is a two·way, two· 

lane roadway generally oriented in the east-west direction that provides access to the 

residential neighborhoods along its aligrunent. At the intersection with Lower Kula 

Road, both approaches ofCopp Road have one lane that serves all traffic movements. 

Further southwest, Lower Kula Road intersects Kula Highway again. At this 

unsignalized t·intersection, the Lower Kula Road approach has one lane that serves 

left-turn and right·tum traffic movements. The northbound approach of the highway 

has one lane at this intersection that serves through and right-tum traffic movements 

while the southbound approach has one lane that serves left-turn and through traffic 

movements. 

c. Traffic Volumes and Conditions 

1. General 

a. Field Investigation 

A field investigation was conducted on May 31 and June 1,2005, 

and April 25-26, 2006 and consisted of manual turning movement 

count surveys during the morning pe.."lic period between 6:00 AM and 

8:00 AM, and the afternoon peak: period between 3:00 PM and 6:00 

PM at the following intersections: 

Lower Kula Road, Alanui Place. the Kula Community Center 

driveway 

• Lower Kula Road and Kula Highway (North) 

Lower Kula Road and Copp Road 

• Lower Kula Road and Kula Highway (South) 

In addition, 24-hour mechanical traffic count surveys were 

collected along Lower Kula Road and Kula Highway to verifY the peak 
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2. 

traffic periods in the project vicinity. Appendix. A includes the 

existing traffic count data 

b. Capacity Analysis Methodology 

The highway capacity analysis performed in..tbis study is based 

upon procedures presented in the "Highway C~pacity Manual". 

Transportation Research Board, 2000, and the "Highway Capacity 

Software". developed by the Federal Highway Administration. The 

analysis is based on the concept of Level of Service (LOS) to identify 

the traffic impacts associated with traffic demands dwing the peak 

periods of traffic. 

LOS is a quantitative and qualitative assessment of traffic 

operations. Levels of Service are defined by LOS "A" through ''F'; 

LOS "A" representing ideal or free-flow traffic operating conditions 

and LOS "F' unacceptable or potentially congested traffic operating 

conditions. 

"Volume-to-Capacity" (vIc) ratio is another measure indicating 

the relative traffic demand to the road carrying capacity. A vIc ratio of 

one (1.00) indicates that the roadway is operating at or near capacity. 

A vIc ratio of greater than 1.00 indicates that the traffic demand 

exceeds the road's carrying capacity. The LOS definitions are 

included in Appendix. B. 

Existing Peak period Traffic 

a. General 

Figures 3 and 4 illustrate the existing AM and PM peak: period 

traffic volumes and operating conditions. The morning peak. hour of 

traffic generally occurs between 7:00 AM and 8:00 AM in the project 

vicinity. In the afternoon, the peak hour of traffic generally occurs 

between the hours of3:45 PM and 4:45 PM. Although the peak hours 

of traffic generally occur around the same time periods at each of the 

study intersections. the absolute commuter peak: hour time periods for 
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each intersection may diffcr slightly as shown in Table 1. 

Table 1: Peak Periods of Traffic 

Intersection AM Peak PM Peak 

Lower Kula Road/Alanui Place/Kuia 7:00 AM to 3:45 PM to 
Community Center Drivcwav 8;00 AM 4:45PM 

Lower Kula RoadlKula Highway 7:00 AM to 3:30PMto 
(North) 8:00AM 4:30PM 

Lower Kula RoadiCopp Road 
7:00 AM to 3:45 PM to 

8:00AM 4:45 PM 
Lower Kula RoadIKula Highway 7:00 AM to 4:00 PM to 
(South) S,OOAM 5,00 PM 

The analysis is based on the abovc absolute commuter peak 

hour time periods for each intersection to identify the traffic impacts 

resulting from the proposed project. LOS calculations are included in 

Appendix C. 

b, Lower Kula Road, Alanui Place, the Kula Community 
Center Driveway 

At the interscction with Alanui Place and the Kula Community 

Center driveway, Lower Kula Road carries 65 vehicles northbound and 

34 vehicles southbound dUiing the AM peak period. During the PM 

peak period. traffic volumes are higher with 75 vehicles traveling 

northbound and 101 vehicles traveling southbound. Both approaches 

of Lower Kula Road operate at LOS "A" during both peak periods. 

The Alanui Place approach of the intersection carries 12 

vehicles and 4 vehicles eastbound during the AM and PM peak 

periods, respectively, while the Kula Community Center driveway 

carries no vehicles during the AM peak period and 20 vehicles during 

the PM peak. period. Both approaches of the intersection operate at 

LOS "A" during both peak periods. 

<, Lower Kula Road and Kula Highway (North) 

At the northern intersection ,vith Kula Highway, Lower Kula 

Road carries 97 vehicles westbound during the AM peak period. 
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During the PM peak period, the traffic volume is less with 69 vehicles 

traveling westbound. The Lower Kula Road approach of the 

intersection operates at LOS "C" and LOS "B" during the AM and PM 

peak periods, respectively. 

The Kula Highway approacbes of the ~tersection carry 513 

vehicles northbound and. 422 vehicles southbound during the AM peak 

period. During the PM peak period, the overall traffic volume is less 

with 345 vehicles traveling northbound and 424 vehicles traveling 

southbound. The critical traffic movement on the highway approaches 

at this intersection is the southbound left-turn and through traffic 

movement which operates at LOS "A" during both peak periods. 

d, Lower Kula Road and Copp Road 

At the intersection with Copp Road, Lower Kula Road carries 

27 vehicles northbound and 38 vehicles southbound during the AM 

peak period. During the PM peak period, traffic volumes are slightly 

higher with 29 vehicles traveling northbound and 63 vehicles traveling 

southbound. Both approaches of Lower Kula Road operate at LOS 

"A" during both peak periods. 

The Copp Road approaches of the intersection carry 55 

vehicles eastbound and 102 vehicles westbound during the AM peak 

period. During the PM peak period. the overall traffic volume is less 

with 83 vehicles traveling eastbound and 51 vehicles traveling 

westbound. Both approaches ofCopp Road operate at LOS "AI> 

during both peak periods. 

e. Lower Kula Road and Kula Highway (South) 

At the southern unsignalized intersection with Kula Highway, 

Lower Kula Road carries 9 vehicles westbound during the AM peak 

period. During the PM peak period. the traffic volume is slightly 

higher with 11 vchicles traveling westbound. The Lower Kula Road 
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approach oftrus intersection operates at LOS "B" and 10S "An during 

the AM and PM peak periods, respectively. 

The Kula Highway approaches 9fthe intersection carry 279 

vehicles northbound and 162 vehicles southbound.during the AM peak , 
period. During the PM peak. period, the overall traffic volume is 

approximately the same with 238 vehicles traveling northbound and 

220 vehicles traveling southbound. The critical traffic movement on 

the highway approaches at this intersection is the southbound left-tum 

and through traffic movement which operates at LOS "A" during both 

peak periods. 

IV. PROJECTED TRAFFIC CONDITIONS WITHOUT PROJECT 

A. Through Traffic Forecasting Methodology 

An analysis of both historical traffic data and traffic projections contained 

within the Maui Long-Range Land Transportation Plan (MLRLTP) was made to 

determine an appropriate ambient grmvth of traffic demands in the project vicinity. 

Using linear regression analyses, historical data indicates an average arulUal traffic 

growth rate in the vicinity of approximately 2.7%, while the MLRLTP indicates an 

average annual traffic growth rate of less than 0.5%. Therefore, for conservative 

analysis purposes, the travel forecast used in this study is based upon the historical 

traffic count data obtained from the State Department of Transportation (DOT). 

Using Year 2006 as the base year, a growth factor of 1.11 was applied to the existing 

traffic demands on the highways to achieve the projected ambient traffic demands for 

Year 2009. 

B. Other Considerations 

The Kula Senior Community Housing project is located southwest of the 

project site adjacent to Kula Highway across from Kula Elementary School. The 

proposed residential project is expected to be completed by Year 2006 and is expected 

to provide approximately 36 one-bedroom units for senior citizens with limited 

annual incomes. As detailed in the "Traffic Impact Report for the Kula Senior 
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Community Housing" dated December 2005, the proposed development is anticipated 

to generate 2 trips and 4 trips during the AM and PM peak: periods, respectively. 

These trips were assigned to the street network in the study area to account for trips 

generated by the proposed senior housing project. 

C. Total Traffic Volumes Without Project 

The projected Year 2009 AM and PM peak period traffic volumes and 

operating conditions without the proposed Kula Ridge development are shown in 

Figures 5 and 6, and summarized in Table 2, The existing levels of service are 

provided for comparison purposes. LOS calculations are included in Appendix D. 

Table 2: EXisting and Projected (WIthout Project) LOS 
Traffic Operating Conditions 

AM PM 
Year Year 

Critical 2009 2009 
Approachl w/out w/out 

Intersection Movement Exist P,oj Exist P,oj 
Lower Kula Road! Eastbound A A A A 
Alanui Place! Westbound - A A 
Kula Community Center 

Northbound A A A A 
Driveway 

Southbound A A A A 

Lower Kula Road! Westbound C C B B 
Kula Highway (North) Southbound A A A A 

Lower Kula Road.! Eastbound A A A A 
Copp Road Westbound A A A A 

Northbound A A A A 

Southbound A A A A 

Lower Kula Road.! Westbound B B B B 
Kula Highway (South) Southbound A A A A 

Traffic operations under Year 2009 without project conditions arc expected to 

remain similar to existing conditions. The approaches of the intersections of Lower 

Kula Road with Alanui PlacelKula Community Center Driveway and Copp Road are 

expected to continue operating at LOS "A" while the westbound and southbound 
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approaches of the southern intersection with Kula Highway are anticip'ated to 

continue op'erating at LOS "B" and LOS "A," respectively, during the AM and PM 

peak periods. Similarly, at the northern intersection of Lower Kula Road with Kula 

Highway, the westbound approach is anticipated to continue operating at illS "C" 

and LOS "B" during the AM and PM peak periods, respectiv~ly, while the 

southbound approach is anticipated to continue operating at LOS "An during both 

peak periods. 

v. PROJECTED TRAFFIC CONDITIONS WITH PROJECT 

A. Site-Generated Traffic 

1. Trip Generation Methodology 

The trip generation methodology used in this study is based upon 

generally accepted techniques developed by the Institute of Transportation 

Engineers (ITE) and published in "Trip Generation, 7th Edition," 2003. The 

ITE trip generation rates are developed empirically by correlating the vehicle 

trip generation data with various l:md use characteristics such as the number of 

vehicle trips generated per dwelling unit. Table 3 summarizes the project site 

trip generation characteristics applied to the AM and PM peak periods of 

traffic. 

Table 3: Peak Hour Trip Gcnel'ation 

SINGLE-FAMILY DETACHED HOUSING 
INDEPENDENT VARIABLE Dwelling l}nits:::: 116 

PROJECTED TRIP ENDS 
AM PEAK ENTER 23 

EXIT 68 
TOTAL 91 

PM PEAK ENTER 77 
EXIT 45 

TOTAL 123 
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Table 3: Peak Houl' Trip Generation (Cont'd) 

COUNTYPARK* 
INDEPENDENT VARIABLE Acres ofDevel.Q£..ment:::: 3 

PROJECTED TRIP ENDS 
AM PEAK ENTER -I· 

EXIT 
, 

0 
TOTAL 1 

PM PEAK ENTER 1 
EXIT 0 

TOTAL 1 
TOTALS 

PROJECTED TRIP ENDS 
AM PEAK ENTER 23 

EXIT 68 
TOTAL 91 

PM PEAK ENTER 77 
EXIT 45 

TOTAL p3 - ----
Utilizing the ITE Trip Generation rates, 0,03 and O.181rips are expected during the AM and 

PM pellkpcriods, respectively. Although the park will most likely function as a neighborhood 
park that serves the residences that surround it, the total number of trip1l during the peak 
periods was conservatively rounded up 10 1 trip during each peak period. 

2. Trip Distribution 

Figures 7 and 8 show the distribution of site-generated traffic during 

the AM and PM peak periods. Access to the proposed Kula Ridge 

development will be provided via a new access road off'Lower Kula Road. 

All site.generated trips were conservatively assumed be traveling tolfrom Kula 

Highway via the northern intersection with Lower Kula Road and have origins 

and destinations outside the immediate area (i.e., no linked or pass-by trips). 

The directional distribution of traffic at the intersection of Kula Highway with 

Lower Kula Road (North) was assumed to remain similar to existing 

conditions. 
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B. Total Traffic Volumes With Project 

The Year 2009 cumulative AM and PM peak hour traffic conditions with the 

development of the Kula Ridge developm~nt are shown in Figures 9 and 10, and 

swnmarized in Table 4. The cumulative volumes consist of site~generated traffic 

superimposed over Year 2009 projected traffic demands. Th~ westbound approach of 

the northern intersection of Lower Kula Road with Kula Highway is assumed to have 

been modified to provide dedicated turning lanes. The existing and projected Year 

2009 (Without Project) operating conditions are provided for comparison puxposes. 

LOS calculations are included in Appendix E. 

Table 4: Existing and Projected Year 2009 (With and Without Project) 
Traffic Operating Conditions 

AM PM 

Year 2009 Year 2009 
Critical Approach! wlout wi wlout wi 

Intersection Movement Exist Pro.1 Pro' Exist Pro.1 Pro.i 
Lower Kula Roadl Eastbound A A B A A B 
Alanui Place! WestbOlmd - - A A B 
Kula Community 

Northbound A A A A A A 
Center Driveway 

Southbound A A A A A A 

Lower Kula Road! Westbound~ C C C B B C 
Kula Highway RT C; 13 
(North) 

Southbound A A A A A A 

Lower Kula Road! Eastbound A A A A A A 
CoppRoad Westbound A A A A A A 

Northbound A A A A A A 

Southbound A A A A A A 

Lower Kula Road! WestboWld B B B B B B 
Kula Highway Southbound A A A A ·A A 
(South) 
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Traffic operations in the vicinity of the proposed Kula Ridge development are 

expected, in general, to remain similar to existing and Year 2009 without project conditions 

despite the anticipated increases in traffic along the surrounding roadways due to the project. 

The critical movements at the intersection of Lower Kula Road with Alanui PlacelKula , 
Community Center Driveway, Copp Road, and Kula Highway (South) are expected to 

operate at levels of service similar to Year 2009 without project conditions during both peak 

hours of traffic with the exception of the eastbound and westbound approaches of the 

intersection with Alanui PlaceIK.u1a Community Center driveway which is expected to 

deteriorate from LOS "A" to LOS ''8'' during both peak periods. At the northern intersection 

of Lower Kula Road with Kula Highway, the westbound left-turn traffic movement is 

anticipated to operate at LOS "e" during both peak periods while the right-tum traffic 

movement is anticipated to operate at LOS "e" and LOS "B" during the AM and PM peak 

periods, respectively. 

VI. RECOMMENDATIONS 

Based on the analysis of the traffic data, the following are the recommendations of 

this study to be incorporated in the project design. 

1. Maintain sufficient sight distance for motorists to safely enter and exit all project 
roadways. 

2. Provide adequate on-site loading and off-loading service areas and prohibit off-site 
loading operations. 

3. Provide adequate turn-arOlUld area for service, delivery, and refuse collection vehicles 
to maneuver on the project site to avoid vehicle-reversing maneuvers onto pUblic 
roadways. 

4. Provide sufficient turning radii at all project roadways to avoid or minimize vehicle 
encroachments to oncoming traffic lanes. 

5. Provide exclusive left-tum and right-tum lanes on the westboWld approach of Lower 
Kula Road at the northern intersection with Kula Highway to minimize the impact of 
left-turning vehicles on the higher volume afright-turning vehicles on that approach. 

6. Consider providing an exclusive southbound left-turn lane along Kula Highway at the 
northern intersection with Lower Kula Road to minimize the impact oftuming 
vehicles on through traffic along the highway. 
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Traffic Iml!-'3~t Repo,"-!for the Kula Ridge Development 

VII. CONCLUSION 

The proposed Kula Ridge development is expected to include 42 residential lots, 70 

affordable housing residential lots, 4 agricultural lots, and an approximately 3-acre park that 

will be dedicated to the County ofMaui. With the implementation of the aforementioned 

recommendations, the proposed Kula Ridge development is not expe~ted to have a 

significant impact on traffic operations in the vicinity of the project site. The critical 

movements at the study intersection along Lower Kula Road are expected continue operating 

at acceptable levels of service despite the addition of site-generated vehicles to the 

surrounding roadway network due to the provision of exclusive turning lanes at the northern 

intersection of Lower Kula Road with Kula Highway. 
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EXISTING TRAFFIC COUNT DATA 
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High tnl 04:00 PM 
Vo!ume 1 60 0 

Peak Factor 

T •• 

TO 

" 36 
36 

TT 

29 
T7 
55 
6T 

162 

275

1 
36.9 

A · TOlal 

162 

55 

6T 
0.654 

. 

· Total 

39 
'L 

" 52 
186 

61 
53 
53 

" 726 

" " 44 
55 

"" 
6" I ,a. 

• Total 

72' 

61 

61 
0.976 

Wilson Okamoto Corporation 
1907 S. Beretania Street, Suite 400 

Honolulu, HI 96826 

Oro" Printed- Unshifte.d 
Lower Kula Highway (So!rlh) 

Wesloound 

"" Thru ruM · Total 
'.0 '.0 TO 

0 0 0 0 
0 0 0 0 
7 0 I , , 0 , 7 
9 0 7 5 

0 0 7 , , 0 7 9 , 0 7 , 
0 0 1 1 , 0 7 9 

5 0 9 "I 35.1 0.0 64.9 
0.7 0.0 1.7 1.9 

Lower Kula Highway (South) 
Westbound 

"" Tflru Ri hi A · Total 

7 0 7 "., 0.0 17.8 
I 0 , 

"" .0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0.0 
0.0 

C" 

0 
0.0 

0 

07:15AM 07:30AM 
1 , 3 

0.150 

Wilson Okamoto Corporation 
1907 S. Beretania Street, Suite 400 

Honolulu. HI 96826 

GrouJ's Printed· UnsMled 

Lower K~e~:=J (South) 

"" 'hru Ri hI · Total 
L.O L.O '.0 

0 0 , , , 0 1 , 
0 0 3 , 
0 0 0 0 , 0 6 B 

5 0 1 , , 0 0 , , 0 3 7 
1 0 1 , 

T2 0 5 17 

0 5 
0 3 
0 1 
0 , 
0 11 

T7 0 TO 

2~1 472 0.0 52.8 
L3 no 1.4 

tower Kuta Highway (So!rlh) 
WestbolJnd 

Co' TOru • fll . Total 

" 0 5 17 
10.6 0.0 29.4 

5 0 1 , 

0 

Isft 
.0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0.0 
0.0 

Isft 

0 
0.0 

0 

04:30PM 04:45PM , 0 3 7 0 
0.607 

Kula Highway 
Northoour\d 

Thru R hi A 
TO '.0 
35 0 
36 0 
47 , 
57 7 

T75 9 

" 
, 

80 0 
84 0 

" 0 
7" 

, 
'" 

, 
69.1 0.9 
60.7 0.5 

Kula Highway 
Northbound 

Tflru R" hi 

'" 1 
99.6 OA 

" 
, 

" 

~~a~~~~:r 
Tflru M 
'.0 1.0 

" 0 
56 1 
61 1 
50 0 

'" 
, 

61 , 
" 1 
51 , 
63 , 

237 , 
53 1 
SO 0 
52 , 
49 , ,,, 7 

'" T8 
97.4 '.6 
49.5 1.3 

Kula Highway 
Northbound 

TOru RI ht 

737 , 
96.3 " 61 , 

53 , 

File Name 
Site Code 
Start Date 
Page No 

: KUILkul-sA 
: 00000004 
: 6/112005 
: 1 

• Total . Total tnt Total 

35 0 SO 
36 0 60 
48 0 " 59 0 97 

T78 0 29' 

" 0 " 80 0 '00 
84 0 "7 

" 0 115 
279 0 '50 

'

57

1 0.: I 
745 

61.3 

· Total •• 1 Inl. Tolal 

779 "0 

" ", 
0.792 

5:45:00AM 

" 0.830 

File Name 
SiteCbde 
Start Date 
Page No 

: KulLkul-sP 
: 00000004 
: 5/31/2005 
: 1 

• Tota! . Total !nt Total 

" 0 85 
57 0 101 

" 0 119 
50 0 10' 

213 0 '07 
63 0 130 
63 0 lT8 
53 0 '13 
87 0 '" ,'" 0 48' 

" 113 
SO 119 

" 99 
53 110 

721 441 

86' I 
0.: ! 

1331 

SO., 

. Total lot Total 

'''' 48' 
63 130 

.>10 
2:45:00 PM 

87 
0.918 



~ ~-.... <.---.-

Wilson Okamoto CopOfation Wilson Okamoto Coporation 
1901 S_ Ilcretlmia SlfCet #400 1907 S. Be<elilllin Street N400 

Honolul"- Hl961l26 Honolul,,- HI 96826 
TiHel : Low,,", Kula Road Site: Title] : Lower Kul. !Wad Si~ 

TiI1e2 : K~laRidJI.. Date: ""''''' Tid.2 : Kul.Rid~. Date: "'-Title3 TiU~3 

'"'''' N' " Cm1binod C" TllCSdav """ "' " C(tllhiled C." Wednesday 
BoWn AM 'M AM 'M AM 'M B.~n AM 'M AM eM AM 'M 

12:00 12:00 , , 
12:15 12:15 , , 
12:30 12:30 , 0 
12:45 12:45 , 
01:00 01:00 , 
01;15 " 01:15 " 

, " 
01:30 " 01:30 " " 

, 
01:45 01:4$ " " 

, 
02:00 02:00 " " " 02:15 02:15 , " 02:30 02:30 , 
02:45 , 

" 02:45 " 03:00 '" " M " " '" 03:()[) " 03:15 " '" " 03:15 " 03:30 '" " " 03:30 " 03:45 " " 39 03:45 , , 
04:00 " " " "' '" '" 04:00 , , 
04:15 " " " 04:15 " , 
04:30 " n " 04:30 " 

, 
04:45 , '" " 04:45 , , 
05:00 " " " " " '" 05:00 " 

, 
05:15 " '" " 0$:15 " 

, 
05:30 " '" ;; 0$:30 , , 
05:45 " " " 05:45 , , 
06:00 " " " " " ''" 06:00 , ;; " " "' 06:15 H M " 06:15 , 

" 06:30 , '" " 06:30 , '" 06:45 , 
" " 00:45 " '" " 07:00 , 

" " " " " 07:00 H " 
, 

" " 96 
07:15 M M " 07:15 " 

, " 07:30 , H H 07:30 '" 
, 

" 07:45 , 
" 07:45 " M " 08:00 , 

" " 
, " 08:00 , 

" " 08:15 , , 08:15 
1)8:30 , H 08:30 
08:45 0 " 08:45 
09:00 , 

" " 
, ;; 09:00 

09:15 , , 09:15 
09:30 , 

" 09:30 
09:45 , , 09:45 
10:00 , H '" 

, 
" 10:00 

10:15 , , 10:15 
10:30 , , 10:30 
10:45 " 10:45 
11:00 , " 11:00 
11:15 " 11:15 
li:lO , 11:30 
11:45 , 

" 
, 11:45 

T_ '" ,® '" T"~ '"' '" ",. 
Spllt% 45.1 34.9 Split% 59.9 .,., 
Dll.yTotals .. , '"' '" Dov Totals '" " '" Dll.VSplil< 45.1 54.9 DavSplit; 59_9 40.1 

PcIlkHollf 03:45 OMS 03:45 Poa\:Hour 06:45 07:00 07:00 

Volume " " '" Volume 66 " 96 

Footor 0,59 "'" 0.75 Facto, 0.75 0.55 "" 

Data File: Lower Kula Rill'" 'Pnnl<d : 4fl8J2006 Pao;e: 1 Data File: LowuKulaRoiid Pr~d: 4128/2006 pn;:e: 2 



Wilson Okamoto Corooration Wilson Okamoto Corooration 
1907 S. BerelAllia SIr""1 MOO 1907 S. Berct.an.iaSln:ctll4oo 

Honolulu. HI %B26 Honolulu. HI 96826 
Titlel : Kula HW,wav Site: " Titlel : KulaHiJ!hwav Site: " Title2 : Southof:rohool dmewav Dale: 05mlO5 '''''' : Sou!bofscbool driVCW1l.V o.~ 0610!/OS 
Titlel : 7411>-01 Tille3 : 7410-(11 

IrIlava1 " NB C""bin<d . Day: ..... , ,.IOM! " NB """'" .Da)I: W«Ineod.y 
Bealn AM 'M AM 'M AM 'M Beain AM ,M AM 'M AM 'M 

12:00 12:00 , 
" 

, • " 12:15 12:15 '" 
, U 

12:30 ]2:10 0 , 
12:45 12:45 , , 
01:0ll 01:00 a 0 , 

" 0],15 01:15 , , 
01:30 " 01;30 0 , " 
01:45 01:45 , , 
02:00 '" '" • '"0 " '" 02:ll0 , U , 

" 02:]5 ., 
" '" 02:15 , , 

02:30 " " '" 02:30 , , 
02:45 " " '" 02:45 0 , 
03:00 " m " m " '" 03:00 U , 

" 03:15 " " m 03:15 , 
0):30 " " '" 03:30 , 
03;45 " n '" 03:45 , 
04:00 " '" " '" '" '" 04:00 " " 

, 
" 04:15 n " ". 04:15 , • 04:30 " " '" 04:30 , , 

04:45 " " '" 04:45 , U " 05:00 .. '" " '" '" '" 05:00 , 
" '" '"0 " a, 

OS:IS .. " '" OS:l! , 
" " 05:30 " " m 05:30 , 
'" " 05:45 ,. 

" '" 05:45 U " " 06:00 " '" " '" '" '" 06:00 " '" " '" " m 
06:15 " " '" 06:15 " " .. 
06:30 " " '" ~" " " <00 
06:45 " " " 06:45 " " m 
07:00 " '"' " '" " '" 07:00 " '" " '" a. '" 07:15 " " " 07:15 " a, m 
07:30 " " " 07:30 " '" '" 07:45 " " " 07:45 " " '" 08:00 " '" " " " '" 08:00 0 0 0 
08:15 .. " " 08:15 
08:311 " " " 118:30 
08:45 " 

, 
" 08:45 

09:00 " '" " " " '" 09:00 
09:15 " '" " 09:15 
09:30 " " " 09:30 
09:45 " U " 09;45 
10:00 " "' '" " " '" 

10;00 
10:15 " 

, 
" 10:15 

10:30 " 
, 

" 10:30 
10:45 " 

, 
" 10:45 

11:00 " " 
, 

" " " 11:00 
11:15 " 

, 
" 11:15 

1!:30 " 
, 

" 11:30 
11:45 , , , 11:45 

Totals i.WO 1.418 3.378 Total. «, ." .,,, 
SpUt% 56.2 43.8 $plll% 33.8 66. 

DavTotnls 1.900 1.418 3.378 DavTows '" '" l.104 
DavSplits 56.2 43.8 DaySplilS 33.8 66.2 

Peak Hour 03:45 03:30 03:30 PukHour 07:00 (16:45 07:00 
Volume '" '" '" 

Volum. '" m '" Facto, 0.91 0.94 0.96 Factor 0.73 0.88 0.82 

n.la File: Kula H"" Pnnltd : 6/212005 P,"",' 1 Data File: Kula HWI' Prinled: 6I2J21JOS P~:2 



APPENDIXB 

LEVEL OF SERVICE DEFINITIONS 

LEVEL OF SERVICE DEFINITIONS 

LEVEL-OF-SERVICE CRITERIA FOR UNSIGNALIZED INTERSECfIONS 

Level of Service (LOS) criteria are given in Table 1. As used here, control delay is 
defined as the total elapsed time from the time a vehicle stops at the end of the queue to 
the time required for the vehicle to travel from the last-in-queue posit~on [6 the first-in­
queue position, including decelemtion of vehicles from free-flow speed to the speed of 
vehicles in the queue. 

The average total delay for any particular minor movement is a function of tile service 
rate or capacity of the approach and the degree of saturation. If the degree of saturation is 
greater than about 0.9, average control delay is significantly affected by the length of the 
analysis period. 

Level of Service 

A 
B 
C 
D 
E 
F 

Table 1: Level-of-Service Criteria for 
Unsignalized Intersections 

Average Control Delay 
(SecfVeh) 

sIO.O 
>10.0 and :515.0 
>15.0 and s25.0 
>25.0 and s35.0 
>35.0 and s50.0 
>50.0 

~Highway Capacity Monual," lhnsportarion Research Board. 2{l{lO. 



APPENDIXC 

CAPACITY ANALYSIS CALCULATIONS 
EXISTING PEAK PERIOD TRAFFIC ANALYSIS 

HCS+: Unsignalized Intersections Release 5.1 

___________ TWO-WAY STOP CONTROL SUMMARY' ____________ _ 

Analyst: '" Ag.ency /Co. : Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units; U. S. Customary 
Analysis Year: Existing 
Project 10: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period (hrs): 1.00 

ccccccc-ccc--cccccccVehicle Volumes and AdjuSbnents-occ~_cc _____ ___ 
Major Street: Approach Northbound Southbound 

Movement 1 2 4 5 
L T R L T R 

volume 1 64 0 1 32 1 
Peak-Hour Factor, PHF 0.74 0.74 074 OSO 0.50 0.50 
Hourly Flow Rate, HFR 1 86 2 64 
Percent Heavy Vehicles 2 2 
Median Type/Storage Undivided I 
RT Channelized? 
Lanes 0 1 0 
Configuration LTR LTR 
Upstream Signal? No No 

Minor Street: Approach Westbound Eastbound 
Movement , B 10 11 12 

L T R L T R 

Volume 0 12 0 
Peak Hour Factor, PHF 1. 00 1 00 1.00 0.60 0.60 0.60 
Hourly Flow Rate. HFR 0 0 0 19 0 0 
Percent Heavy Vehicles 2 2 2 2 2 
Percent Grade (%) 0 0 
Flared Approach: Exists? / Storage No No 
Lanes 0 0 1 0 
Configuration LTR LTR 

.Delay, Queue Length, and Level of Service. 
Approach NB SB Westbound Eastbound 
Movement 1 , , B 10 11 '12 
Lane Config LTR LTR LTR LTR 

v (vph) 1 19 
C(m) (vph) 1536 1510 BOB 
vlo 0.00 0.00 0.02 
95% qUeue length 0.00 0.00 0.07 
Control Delay U ,,' 9,6 

LOS A A A 

Approach Delay 9,6 
Approach LOS A 



HCS+: unsignalized Intersections Release 5.1 

____________________ ~TWO-WAY STOP CONTROL SUMMARY ______________ ~ ______ ___ 

Analyst: 
Agency/Co .. 
Date Performed: 

Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: PM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period (hrs): 1. 00 

ccccccc.=cc~-ccc=:=:VehiCle 
Major Street: Approach 

V~!~:a~~~ Ac1justmenta'-csO-Uc'chcbco-UCnCdC----------

Movement 1 2 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/ Storage 
RT Channelized? 
Lanes 
ConfigUration 
Upstream Signal? 

Minor Street: Approach 
Movement 

L T 

o 72 
69 0.69 

o 103 
2 
Undivided 

LTR 
No 

Westbound 
, 8 
L T 

Volume 7 
Peak Hour Factor. PHF 0.71 0 71 
Hourly Flow Rate, HFR 9 0 
Percent Heavy Vehicles 2 2 
Percent Grade (%) 0 
Flared Approach: Exista?/Storage 
Lanes 0 1 
Configuration LTR 

R 

.69 

R 

u 
0.71 
18 

No 

L T 

14 77 
0.84 0.84 

" 91 
2 

LTR 
No 

Eastbound 
10 11 
L T 

3 0 

o " 0.33 
9 0 

2 

LTR 
0 

6 
R 

10 
0.84 
11 

" R 

0.33 

No 

,-____ cc _________ Delay, 
Approach NB 

Queue 
S. 

Length. and Level of 
Westbound 

Service"ECaC.C'CboCunCCdC---------

Movement 1 
Lane Config LTR 

v (vph) 
C(m) (vph) 

vlo 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

o 
1490 
0.00 
0.00 

7.' 
A 

, 
LTR 

16 
1484 
0.01 
0.03 
7.5 

A 

S 
LTR 

" 854 
0.03 
0.10 
9.4 

A 
9. , 

A 

10 11 
LTR 

12 

7" 
0.02 
0.05 
9.9 

A 
9.9 

A 

. " 

HCS+: unsignalized Intersections Release 5.1 

__ __________________ ~TWO-WAy STOP CONTROL SUMMARy ______________ "-______ ___ 

Analyst: IW 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Kula HWY/Lower Kula Rd (North) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: Existing 
Project 10: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hra): 

c-c--cocccc---ccccc-cVehicle Volumes and Adjustments-oCC""CC=c __________ ___ 
Major Street: Approach Northbound Southbound 

Movement 1 2 4 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy vehicles 
Median Type/ Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade ('II) 

L T 

504 
0.90 
560 

Undivided 

TR 
No 

Westbound , 
L 

13 
0.84 
15 
2 

8 
T 

Flared Approach: Exists?/Storage 
Lanes 
Configuration 

o 0 
LR 

R L T 

9 
0.90 
10 

R 

" 0.8' 
100 

0 
No 

R 

A 'cppcr-o-.-'Ch----------De~y, Queue 
S • , Length~e:~o~~el of service"Ec.-.c'bo,---u-n-d,-----------

Movement 1 
Lane Config 

v (vph) 
Clm) (vph) 
vi, 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

LT 

101 
1002 
0.10 
0.34 
9.0 

A 

7 8 10 11 
LR 

115 
420 
0.27 
1.10 
16.8 

C 
16 

C 

12 



HCS+: Unsignalized Intersections Release 5.1 

_____________________ ·TWO-WAY STOP CONTROL SUMMARY ______________ ~ ______ ___ 

Analyst: m 
Agency/Co. : Wilson Okamoto Corporation 
Date Performed: 
Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (North) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year, Existing 
Project ID, 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
North/South Street, Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

c-c--ccc--c--ccccc--:Vehicle Volumes and Adjustments'-:_Ccc,C-_cC------------
Major Street: Approach Northbound Southbound 

Movement 1 2 5 

Volume 
Peak-Hour Factor, PEF 
Hourly Flow Rate, AFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

335 
0.86 
389 

Undivided 

No 
TR 

Minor Street, Approach 
Movement 

Westbound 
8 

L T 

Volume 7 
Peak Hour Factor, PHF 0.82 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade 1%) 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration LR 

R 

10 
0.86 
11 

R 

62 
0.82 
75 
2 

No 

L T 

79 346 
0.90 0.90 
87 '" 

LT 
No 

Eastbound 
10 11 
L T 

0 

R 

" R 

c-____ c-_________ Delay, 
Approach NB 

Queue 
S8 , 

Length, and ~evel of 
Westbound 

Serv-ice'=-__ c-__ ,.--______ _ 
Eastbound 

Movement 1 
Lane Config 

v (vph) 
Clm) (vph) 
v/o 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

LT 

87 
1159 
0.08 
0.24 
8.4 

A 

8 10 11 '22 

LR 

"' 574 
0.14 
0.51 

" 8 
D.3 

B 

HCS+: Unsignalized Intersections Release 5.1 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone: (808) 946-2277 
E-Mail : 

Fax: (SOS) 946-2253 

_________________ ALL-WAy STOP CONTROL{AWSC) ANALYSIS' ______ +-____________ __ 
Analyst: IW 
Agency/Co.: Wilson Okamoto Cor:poration 
Date Performed: 6/9/2006 
Analysis Time Period, AM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: City 
Units: U. s. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/ South Street, Lower Kula Rd 
______ --'Worksheet 2 - Volume Adjustments and Site Characteristica' __________ _ 

1 Eastbound 1 Westbound 1 Northbound 1 Southbound 
IL T R IL T R IL T R IL T R 
I I I I ,..------;;-___ :;:-__ 

Volume 129 21 5 15 78 19 114 11 18 21 
~ Thrus Left Lane 

Eastbound 
L1 L2 

Configuration LTR 
PHF 0.69 
Flow Rate 79 
~ Heavy Vah 2 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 
Duration, T 1.00 hrs. 

WestboW1.d 
L1 L2 

LTR 
0.80 
126 
2 

1 

l 
1 

Northbound 
L1 L2 

LTR 
0.61 

" 2 

3 
l 

Southbound 
Ll L2 

LTR 
0.79 

" 2 
1 
3 
1 
1 

__________ 'Worksheet 3 - Saturation Headway Adjustment Worksheet __________ ___ 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 L1 . L2 

Flow Rates: 
Total in Lane 79 226 " " Left-Turn " 6 22 10 
Right-Tu:rn 7 23 3 26 

Prop. Left-Turns 0.5 0.0 0.5 0.2 
Prop. Right-Turns 0.1 0.2 0.1 0.6 
Prop. Heavy VehicleO. 0 0.0 0.0 0.0 
Geometry Group 1 1 
Adjustments Exhibit 17-33: 

bLT-adj 0.2 0.2 0.2 0.2 
hRT-adj -0.6 -0.6 -0.6 -0.6 
hBV-adj 1.7 1.7 1.7 1.7 

hadj, computed 0.1 -0.1 0.1 -0.3 



_______ 'Workshaet 4 - Departure Headway and Service 'l'ime ______ _ 

Eastbound Westbound 
L1 L2 L1 L2 

Flow ra.te " '" hd, initial value 3.20 3.20 3.20 3.20 
x,· initial 0.07 0.11 
hd, final value .<], .32 4.12 
x, final value 0.09 0.14 
Move-up time, m 2.0 2.0 
Service Time 2.3 2.1 

Northbound 
L1 L2 

" 3.20 3.20 
O. Oil 
4.50 
0.05 

2.0 
U 

Southbound 
Ll L2 

47 
3.20 3.20 
0.04 
4.15 
0.05 

'-' 
. 2.1 

_______ 'worksheet 5 - Capacity and Level of Service' ________ ___ 

Eastbound 
L1 L2 

Flow Rate " Service Time 2 
Utilization, x 0.09 
Dep. headwa.y, hd 11.32 
capacity 3?9 
Delay 7.77 
LOS A 
Approach, 

Delay 7.77 
LOS A 

Intersection Delay 7.72 

WestbOUnd Northbound 
L1 L2 L1 L2 

126 42 
2.1 2.5 
0.14 0.05 
4.12 4.50 
376 292 
7.81 7.75 
A A 

7',81 7.75 
A A 

Intersection LOS A 

Southbound 
Ll L2 

47 
U 
0.05 
4.15 

'" 7 .38 
A 

7 38 
A 

HCS+, Unsignalized Intersections Release 5.1 

wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone; (808) 946-2277 
E-Mail; 

Fax; (SOS) 946-2253 

________________ ~'ALL-WAY STOP CONTROL{AWSC) ANALYSIS' ____ ce ______________ __ 
Analyst: 
Agency ICo. ; 
Date Performed: 

>W 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period, PM Peak Period 
Intersection; Copp Rd/Lower KUla Rd 
Jurisdiction, City 
Units: U. S. Customary 
Analysis Year; Existing 
Project ID; 7551-01 Kula Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
___ --'Worksheet 2 - Volume Adjustments and Site Characteristics, _____ _ 

I Eastbound I Westbound I Northbound I Southbound 
IL T R IL T R IL T R jL T R 

I I I I =---=---,co-
Volume 128 37 18 12 2B 21 110 14 123 22 18 
% Thrus Left Lane 

Eastbound 
L1 L2 

Configuration urR 
PHF 0.94 
Flow Rate 87 
% Heavy Veh 2 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 1 
Geometry group 1 
Duration, T 1. 00 hr •. 

Westbound 
L1 L2 

LTR 
o .S5 
58 
2 

1 
1 
1 
1 

Northbound 
L1 L2 

LTR 
0.91 
31 
2 

Southbound 
L1 L2 

LTR 
0.75 
83 
2 

1 
1 
1 
1 

__________ worksheet 3 - Saturation Headway Adjustment Worksheet ____________ _ 

Eastbound Westbound Northbo\Uld Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rates: 
Total in Lane 87 5' 31 " Left-Turn 29 2 11 30 
Right-Turn 19 24 5 24 

Prop. Left-Turns 0.3 0.0 o. , 0.' 
Prop. Right-Turns 0,2 O. , 0.2 0.3 
Prop. Heavy VehicleO. 0 0.0 0.0 0.0 
Geometry Group 1 1 1 
Adjustments Exhibit 17-33; 

hLT-adj 0.2 0.2 0.2 0,2 
l!RT-adj -0.6 -0.6 -0.6 -0.6 
hHV-adj l.7 1.7 1-7 1.7 

hadj, computed -0.0 -0.2 0.0 -0.1 



____________ -'Worksheet 4 - Departure Headway and Service Time' ____________ __ 

Easthound Westbound Northbound Southbound 
C1 L2 L1 L2 L1 L2 L1 L2 

Flow rate 87 se 31 B3 
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 
x,. initial 0.08 0.05 0.03 0.07 
hd, final value ,. .18 4.04 4.3.1 4.18 
x, final value o 10 07 0.04 0.10 
Move-up time, m 2.0 2.0 2.0 2.0 
Service Time :{.2 .0 

.. 
.3 2.2 

______________ Worksheet 5 - Capacity and Level of Service. ________________ __ 

Eastbound 
Ll L2 

Flow Rate 87 
Service Time 2.2 
Utilization, x 0.10 
Dep. headway, hd 4.18 
Capacity 337 
Delay 7.65 La, A 

Approach: 
Delay 7.65 
LOS A 

Intersection Del~y 7.55 

Westbound 
LL 

58 
2.0 
0.07 
4.04 
308 
7.32 
A 

L' 

7.32 
A 

Nort.hbound 
L1 " 

31 
2.3 
0.04 
4.31 

'" 7.48 
A 

7.48 
A 

Intersect.ion LOS A 

Southbound 
Ll L2 

83 
2.2 
0.10 
4.18 
333 
7.63 
A 

7.63 
A 

HCS+: Unsignalized Intersections Release 5.1 

____________________ ~TWO-WAY sTop CONTROL SUMMARY ________________ ---------

Analyst: 
Agency ICo. : 
Date Performed: 

!. 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lowe:r Kula Rd (South) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: Existing 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hra): 1. 00 

c.:oo=co.ccc~--o=cc~V.ehicle Volumes and Adjustments'~=ccc.CCCCC_-----------
Major Street: Approach Northbound Southbound 

Movement 1 2 4 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 

L T 

278 
0.83 
334 

Undivided 

No 
TR 

Westbound 
7 8 
L 

2 
0.75 
2 
2 

T 

R 

1 
0.83 
1 

R 

7 
0.75 

L 

Flared Approach: Exists?/Storage No 
Lanes 
Configuration 

c-____ c-________ ~Delay, 

Approach NB 
Movement 1 
Lane Config 

v (vph) 
C(m) (vph) 

viC 
95% queue length 
Ccntrol Delay 

La' 
Apprcach Delay 
Approach LOS 

Queue 

'" , 
LT 

13 
1224 
0.01 
0.03 
8.0 

A 

o 
LR 

Length, and Level of 
Westbound 

7 8 
LR 

11 

'" 0.02 
O. 05 
10.7 

B 
10.7 

B 

T R 

o 

service=Ea-'-'Cb-O-O-nCdc---------

10 11 '12 



HCS+: Unsignalized Intersections Release 5.1 

_____________________ TWO-WAY STOP CONTROL SUMMARY' ______________ "-________ _ 

Arl&lyst: 
Agency ICo. : 
Date PerfOJ:med: 

,. 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: PM Peak Period 
Intersection: Kula HWY/Lower Kula Rd (South) 
Jurisdiction: State 
units: u. S. Customary 
Analysis Year: Existing 
Project 10: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
NorthlSouth Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

~7CCCo.cCCC_--o=ccc-:Vehicle Volumes and Adjustments-occ~c__c-------------
Major Street: Approach Northbound Southbound 

Movement 1 2 4 5 

volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 

-Percent Heavy Vehicles 
Median Typel Storage 
RT Channslized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHF 

L T 

'" 0.92 
254 

Undivided 

No 
TR 

Westbound 
B 

L 

7 
0.61 

T 

Hourly Flow Rate, HFR 11 
Percent Heavy Vehicles 2 
Percent Grade (%) 

R 

, 
0.92 , 

R 

61 

Flared Approach: Exists?/Storage No 
Lanes 0 
Configuration LR 

L T 

'" 93 0.93 

22' 
2 

I 

LT 
No 

Eastbound 
10 11 
L T 

R 

12 
R 

c-____ c-________ JODelay, 
Approach NB 

Queue 
SB , 

Length, and Level of 
Westbound 

service'=E-a-.C'boc_un-cdc---------

Movement 1 
Lane Config 

v (vph) 

C(m) (vph) 
vIc 
95% qUeue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

LT 

1307 
0.01 
0.02 
7.8 

A 

8 10 11 ·'12 
CR 

" 595 
0.03 
0.09 
11.2 

B 
11.2 

E 

APPENDIXD 

CAPACITY ANALYSIS CALCULATIONS 
PROJECfED YEAR 2009 PEAK PERIOD TRAFFIC 

ANALYSIS WITHOUT PROJEcr 



HCS+: Unsignalized Intersections Release 5.2 

______ ---------------TWO-WAY STOP CONTROL SUMMARY' ______________________ ___ 

Analyst: 
Agency/Co. : 
Date Performed: 

Wilson Okamoto Corporation 
5/9/2006 

Analysis Time Period: AM Peak Period 
Intersection: Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year, 2009 Without Project 
Project 10: 7551-01 Kula Ridge 
East/West Street: Alanui Dr 
North/South Street, Lower Kula Rd 
Intersection Orientation: NS Study period (hrs): 1.00 

Maj or Street, Approach 
Vehicle Volumes and Adjustments-oCC~c---, __________ ___ 

Northbound Southbound 
Movement 1 2 5 

Volume 
Peak-Hour Factor, PHI' 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

Minor Street: Approach 
Movement 

Volume 
Peak Hour Factor, PHI' 
Hourly Flow Rate, aFR 
Percent Heavy Vehicles 
Percent Grade (!ti) 

L 

1 
0.74 
1 
2 

T 

" 0.74 
B6 

Undivided 

LTR 
No 

Westbound 
7 8 
L T 

1 00 1. 00 
0 0 
2 , 

0 

R 

," 

R 

1.00 
0 

Flared ,Approach: Exists?JStorage No 
Lanes 0 0 
Configuration LTR 

L T 

1 33 
0.50 0.50 , 66 , 

I 

LTR 
No 

Eastbound 
10 11 
L T 

" 0.60 0.60 
19 0 , , 

0 

1 
LTR 

.De1ay, Queue Length, and Level of Service 

R 

0.50 

12 
R 

0.60 

No 
0 

Approach N8 S8 Westbound Eastbound 
Movement 1 , 8 10 11 
Lane Config LTR LTR LTR LTR 

v (vph) 1 " 19 
C(m) (vph) 1533 1510 B06 
vlo 0.00 0.00 0.02 
95% queue length 0.00 0.00 0.07 
Control Delay " , 7.4 9,6 

LOS A A A 

Approach Delay ',6 
Approach LOS A 

" 

HCS+: Unsignalized Intersections Release 5.2 

__ ___________________ TWO-WAY STOP CONTROL SUMMARY' ________________________ _ 

Analyst: 
Agency/Co. : 
Date Performed: 

IW 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: PM Peak Period 
Intersection, Alanui Dr/Lower Kula Rd 
Jurisdiction: City 
Units: U. S. Customary 
Analysis Year' 2009 Without Project 
Project 10: 7551-01 Kula Ridge 
East/West Street, Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation, NS Study period (brs): 1. 00 

.Vehicle Volumes and Adjustments 
Major Street: Approach Northbound Southbound 

Movement 1 2 4 5 
L T R L T R 

Volume 0 72 , 1< 78 10 
Peak-Hour Factor, PHF 0,69 0.69 0.69 0.84 0.84 0.84 
Hourly Flow Rate, HFR 0 '" 16 " 11 
Percent Heavy Vehicles 2 2 
Median Type/Storage Undivided I 
RT Channelized? 
Lanes 0 1 0 
Configuration LTR LTR 
upstream Signal? No No 

Minor Street' Approach Westbound Eastbound 
Movement 7 8 10 11 12 

L T R L T R 

Volume 7 13 , 0 
Peak Hour Factor, PHF 0.71 0.71 0.71 0.33 0.33 0.33 
Hourly Flow Rate, HFR 9 0 18 9 0 , 
Percent Heavy Vehicles , , , , 2 , 
Percent Grade (%) 0 0 
Flared Approach, Exists?/St;orage No No 
Lanes 0 1 1 0 
Configuration LTR LTR 

Delay, Queue Length, and Level of Service. 
Approach N8 S8 Westbound Eastbound 
Movement 1 , I 8 10 11 
Lane Config LTR LTR I LTR LTR 

v (vph) 0 16 27 " C(m) (vph) 1489 1483 852 '" vlo 0.00 0.01 0.03 0.02 
95% queue length 0.00 O. OJ 0.10 0,05 
Control Delay '-' 7.5 '" , ,9 

LOS A A A A 
Approach Delay ,. , , " 
Approach LOS A A 

12 



HCS+: Unsignali~ed Intersections Release 5.2 

__________ -'TVIO-WAY STOP CONTROL SUMl1ARY. 

lInalyst: IW 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rc1 (North) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year: 2(109 \~ith0ut Project 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
Nprth/South Street: Kula Hwy 
Intersection orientation: NS Study period (hrs): 0.25 

c-c--cc--c--cc---:Vehicle Volumes and Adjustments'-,_cc_-cc-____ ___ 
Major Street: Approach Northbound Southbound 

Movement 2 5 
L T R 

Volume 560 9 
0.90 0.90 
622 10 

Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
~ercent Heavy Vehicles 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? No 

o 
TR 

Minor Street: Approach 
Movement 

Westbound 
8 

L 

Volume 13 
Peak Hour Factor, PHF 0.84 
Hourly Flow Rate, HFR 15 
Percent Heavy Vehicles 2 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration 

T 

LR 

R 

" 0.84 
100 

No 

L 

~--c----_Delay, Queue Length, and Level of 
Approach NB SB Westbound 
Movement 1 7 8 
Lane Config LT LR 

v (vph) 
C(m) (vph) 
vlo 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

102 
951 
0.11 
0.36 
9.2 

A 

115 
m 
0.31 
1.27 
18.7 

C 
18 

C 

T R 

service' ________________ __ 

Eastbound 
10 11 12 

HCS+: Unsignalized Intersections Release 5.2 

___________ TWO-WAY STOP CONTROL SUMMARY' ____________ _ 

lInalyst: ,W 
Agency/Co. : 
Date Performed: 

Wilson Okamoto Corporation 
6/9/06 

Analysis Time Period: 
Intersection: 

PM Peak Period 
Kula Hwy ILower 
State 

Kula Rd (North) 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 Without Project 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hra): 1. 00 

ccccccccccc--cccccccVehicle Volumes and AdjUstments_~~~~"'------
Major Street: Approach Northbound Southbound 

Movement 1 2 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy VehiCles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

m 
0.86 
433 

Undivided 

0 
TR 

No 

Minor Street: Approach 
Movement 

Westbound 

Volume 
Peak Hour Factor, PHF 

. Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (t) 

L 

7 
0.82 
8 
2 

Flared Approach: Exists?/Storage 
Lanes 0 
Configuration 

8 
T 

0 

o 
LR 

R L T 

11 80 '84 
0.86 0.90 0.90 
12 88 426 , 

I 

LT 
No 

Eastbound 
10 11 

R L T 

62 
0.82 
75 

No 

.Delay, Queue Length, and Level of Service. 

R 

" R 

Approach lOB SB Westbound Eastbound 
Movement 1 4 8 10 11 
Lane Config '" LR 

v (vph) 88 83 
C(mJ (vph) 1115 534 
vlo 0.08 0.16 
95% queue length 0.26 0.55 
Control Delay 8.5 13.0 
LOS A B 
Approach Delay 13.0 
Approach LOS B 

" 



HCS+: Unsignalized Intersections Release 5.2 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone: (808) 946-2277 
E-Mail: 

Fax: (808) 9~6-2253 

__________________ ALL-WAY STOP CONTROL (AWSC) ANALYSI8, ____________________ __ 

Analyst: 
Agency/Co. : 
Date Performed: 

IW 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: AM Peak Period 
Intersection: Copp Rd/Lower Kula Rd 
Jurisdiction: City 
Units: u. S. Customary 
Analysis Year: 2009 Without Project 
Project ID: 7551-01 Kulll. Ridge 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
______ 'Worksheet 2 - Volume Adjustments and Site characteristics, __________ _ 

Eastbound I Westbound Northbound I Southbound 
L T R IL T R ,t. T R IL T R 

Volume 129 
=---;cc-~--I 1 1 ;c---:-;c-,," 

15 7819 114 11 18 10 21 
% Thrus Left Lane 

Configuration 
PHP 
Flow Rate 
% Heavy Veh 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 

Eastbound 
L1 L2 

LTR 
0.69 
79 
2 

Duration, T 1.00 hrs. 

Westbound 
L1 1..2 

LTA 
0.80 
126 

1 
1 
1 
1 

Northbound 
L1 L2 

LTR 
0.61 
43 
2 

Southbound 
Ll L2 

CTR 
0.79 
.8 

1 
1 
1 
1 

_________ WorkBheet 3 - Saturation Headway Adjustment Worksheet ____ ~ __ -----

Eastbound Westbound Northbound Southbound 
L1 L2 Cl "' L1 L2 L1 L2 

Flow RateS! 
Total in Lane 79 126 43 '" Left-Turn 42 6 22 10 
Right-Turn 7 2J 26 

Prop. Left-Turns 0.5 0.0 0.5 0.2 
Prop. Right-Turns 0.1 0.2 0.1 0.5 

Prop. Heavy VehicleO.O 0.0 0.0 0.0 
Geometry Group 1 1 1 
Adjustments Exhibit 17-33: 

hLT-adj 0.2 0.2 0.2 0.2 
hRT-adj -0.6 -0.6 -0.6 -0.6 
hHV-adj '-' 1.7 1.7 1.7 

hadj, cOltlputed 0.1 -0.1 0.1 -0 2 

______________ W'orksheet 4 - Departure Headway and Service ~ime, ____________ __ 

Flow rate 
hd, initial value 
x, initial 
hd, final value 
x, final vaiue 
Move-up time, m 
Service Time 

Eastbound 
L1 L2 

79 
3.20 3.20 
0.07 
4.32 
0.09 

2.0 
2.' 

Westbound 
L1 L2 

126 
3.20 3.20 
0.11 
4.13 
0.14 

2.0 
2.1 

Northbound Southbound 
L1 L2 L1 L2 ., .8 

3.20 3.20 3.20 3.20 
0.04 0.04 
4.50 4.15 
0.05 0.06 

2.0 2.0 
2.5 2.2 

____________ -'worksheet 5 - Capacity and Level of Service, ________________ ___ 

Eastbound 
L1 L2 

Flow Rate 79 
Service Time 2. , 
Utilization, x 0.09 
Dep. headway, bd 4.32 
Capacity 329 
Delay 7.78 
LO' A 
Approach: 

Delay 7.78 
LO' A 

Intersection Delay 7.73 

Westbound Northbound 
L1 L2 L1 L2 

126 " 2.1 2.5 
0.14 0.05 
4.13 4.50 
376 293 
7.82 7.75 
A A 

7.82 7.76 
A A 

Intersection LOS A 

Southbound 
L1 L2 

'" 2.2 
0.06 
4.15 
298 
7.40 
A 

7.40 
A 



HCS+: Unsignalized Intersections Release 5.2 

Wi'lson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone, (808) ~46-2277 

E-Mail. 
Fax: (808) ~~6-2253 

__________________ ~LL-WAY STOP CONTROL(AWSC) ANALYSISl ____________________ __ 

Analyst: 
Agency/Co .. 
Date Performed: 

IW 
Wilson Okamoto Corporation 
6/~/2006 

Analysis Time Period, PM Peak Period 
Intersection, Copp Rd/Lower Kula Rd 
Jurisdiction, City 
Units, U. S. Customary 
Analysis Year: 2009 Without Project 
Project ID, 7551-01 Kula Ridge 
East/West Street, Copp Rd 
North/South Street: Lower Kula Rd 
________ Worksheet 2 - Volume Adjustments and Site Characteristics, __________ __ 

I Eastbound I Westbound I Northbound I Southbound 
IL T R IL 'J' R iL T R IL T R 
I I I ____ I~~~~ 

Volume 128371812 2821 !10 14 5 1242318 
% Thrus Left Lane 

Configur(l.tion 
PHF 
Flow Rate 
% Heavy Veh 
No. Lanes 
Opposing-Lanes 
Conflicting-lanes 
Geometry group 

Eastbound 
L1 L2 

LTR 
0.94 
87 
2 

Duration, T 1.00 hra. 

Westbound 
L1 L2 

LTR 
0.85 
58 

1 
1 
1 
1 

Northbound 
Ll L2 

LTR 
0.91 
30 

Southbound 
Ll L2 

LTR 
0.75 
86 

1 

__________ workshaet 3 - Saturation Headway Adjustment. \1orksheet ____ ~ __ ---

Bastbound Westbound Northbound Southbound 
L1 L2 L1 " L1 L2 L1 L2 

Flow Rates, 
Total in Lane 87 58 30 86 
Left-Turn 29 2 10 32 
Right-Turn 19 " " Prop. Left-Turns 0.3 0.3 o , 

Prop. Right-Turns 0.2 O. , 0.0 0.3 

Prop. Heavy VehicleO. 0 0.0 0.0 0.0 
Geometry Group 1 1 1 1 
Adjustments Exhibit 17-33: 

hLT-adj o 2 0.2 '"' 2 
hRT-adj -0.6 -0.6 -0.6 -0.6 
hHV-adj 1.7 1.7 1.7 1.7 

hadj, computed -0 0 -0.2 0.0 -0.1 

______________ Workaheet 4 - Departure Headway and Service 1ime' ____________ __ 

Eastbound Westbound 
L1 L2 L1 L2 

Flow rate 87 58 
hd, initial value 3.20 3.20 3.20 3.20 
x, initial 0.08 0.05 
hd, final value 4.19 4.04 
x, final value 0.10 0.07 
Move-up time, m 2.0 2.0 
Service Time 2.2 2.0 

Northbound 
L1 L2 

30 
3.20 3.20 
0.03 
4.31 
0.04 

2.0 
2.3 

Southbound 
Ll L2 

86 
3.20 3.20 
0.08 
4.19 
0.10 

2.0 
2.2 

______________ worksheet 5 - Capacity and Level of Service. ________________ __ 

Bastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 L1 L2 

Flow Rate 87 58 30 86 
Service Time 2.2 2.0 2.3 2.2 
Ut.ilization, x 0.10 0.07 0.04 0.10 
Dap. headway, hd 4.19 4.04 4.31 4.19 
Capacity 337 308 280 336 
Delay 7.66 7.32 7.47 7.66 
LOS A A A A 
Approach: 

Delay 7.66 7.32 747 7.66 
LOS A A A A 

Intersection Delay 7.56 Intersection LOS A 



HCS+: Unsignalized Intersections Release 5.2 

_____________________ 'TWO-WAY STOP CONTROL SUMMARY ______________________ ___ 

Analyst: IW 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 6/9/2006 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (South) 
Jurisdiction: State 
Units: U. S. Customary 
Analysis Year' 2009 Without Project 
Project ID: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (hrs): 1.00 

__ c---c---c---c------Vehic1e 
Major Street: Approach 

Movement 1 
L 

Volumes and Adjustments'-:ccccccccc-________ ___ 
Northbound southbound 

2 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, BFR. 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanoo 
Configuration 
Upstream Signal? 

T 

309 
0.83 
m 

Undivided 

0 
TR 

No 

Minor Street: Approach 
Movement 

Westbound , 
L T 

Volume 2 
Peak Hour Factor, paF 0 75 
Hourly Flow Rate, BFR 2 
Percent Heavy Vehicles 2 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration LR 

R 

83 

R 

,75 
10 

No 

/ 

______ ~---------Delay , 
Approach ME 

Queue ,. , 
LT 

Length, and Level of 
Westbound 

Movement 1 
Lane Config 

v (vph) 
C(m) (vph) 

v/o 
95'1; qUeue length 
Control Delay 
LO' 
Approach Delay 
Approach LOS 

13 
1185 
0.01 
0.03 
8,1 

A 

8 9 
LR 

12 

'" 0.02 
0.06 
11.0 

B 
11 

B 

L T R 

9 170 
0.66 0.66 
B '50 
2 

1 
LT 

No 

Eastbound 

" 11 " L T R 

service'OEa=OO'bCo===dc--------

10 11 12 

HCS+: Unsignalized Intersections Release 5.2 

__ __________________ 'TWO-WAY STOP CONTROL SUMMARY ______________________ ___ 

Analyst: 
Agency/Co. 
Date Performed: 

IW 
Wilson Okamoto Corporation 
6/9/2006 

Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (South) 
Jurisdiction: State 
Units: U. S. CUstomary 
Analysis Year: 2009 Without Project 
Project 10: 7551-01 Kula Ridge 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (bra): 1. 00 

__c---c---c---c-----'Vehicle Volumes and Adjustments'-;=cOCO::=C-________ ___ 
Major Street: Approach Northbound Southbound 

Movement 1 2 3 4 5 
L T R L T 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HPR 
Percent Heavy vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

261 
0.92 
283 

Undivided 

1 0 
TR 

No 

Minor Street: Approaoh 
Movement 

Weatbound 
7 
L 

Volume 7 
Peak Hour Factor, PHF 0.61 
Hourly Flow Rate, HPR 11 
Percent Heavy Vehicles 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration 

, 
T 

0 
LR 

9 2" 

" o 93 0.93 
9 251 
2 

/ 

LT 
No 

Eaatbound 
10 11 

R L T 

0.61 
8 

0 
No 

.Delay, Queue Length, and Level of Service. 

R 

" R 

Approach 
Movement 
Lane Config 

NB 9B Westbound Eastbound 

v (vph) 
C (m) (vph) 
v/o 
95'1; queue length 
Control Delay 
LO' 
Approach Delay 
Approach LOS 

1 , 
LT 

9 
1275 
0.01 
0.02 
7,8 

A 

, 10 11 

"' 
19 
575 
0.03 
0.10 
11 

• 
11 

• 

12 



AFPENDIXE 

CAPACITY ANALYSIS CALCULATIONS 
PROJECTED YEAR 2009 PEAK PERIOD TRAFFIC 

ANALYSIS WITH PROJECT 

HCS+: Uneignalized Intersections Release 5.3 

__________ 'TWQ-WAy STOP CONTROL SUMMARY __________ _ 

Analyst: 
Agency/Co. : 
Date Performed: 

01 
Wilson Okamoto Corporation 
10/17/08 

Analysis Time Period: AM Peak Period 
Intersection: A1anui Dr/Lower Kula Rd 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID: DOT Distribution 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation: NS Study period (hre): 1.00 

.Vehicle Volumes and Adjustments. 
Major Street: Approach Northbound Southbound 

Movement 1 2 3 4 5 6 

" T R " T R 

Volume 1 132 0 57 
Peak-Hour Factor, PHP 0.74 0.74 0.74 0.50 0.50 0.50 
Hourly Flow Rate, HPR 1 l7B 0 2 114 
Percent Heavy Vehicles 2 2 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 0 1 0 0 1 0 
Configuration "TR LTR 
Upstream Signal? No No 

Minor Street: Approach Westbound Eastbound 
Movement 7 8 10 11 12 

" T R " T R 

Volume 0 0 0 12 0 0 
Peak Hour Factor, PHF 1.00 1. 00 1. 00 0.60 0.60 0.60 
Hourly Flow Rate, HFR 0 0 0 19 0 
Percent Heavy Vehicles 2 2 2 2 2 
Percent Grade ('iI) 0 
Flared Approach: Exists?/Storage No No 
[,ana. 0 1 0 
Configuration LTR "TR 

.Delay, Queue Length, and Level of Service. 
Approach NB SB Westbound Eastbound 
Movement 1 4 I 7 8 , 10 11 
Lane Config "TR LTR I "TR "TR 

v (vph) 1 2 19 
C(m) (vph) 1473 1398 652 
vIc 0.00 0.00 0.03 
95% queue length 0.00 0.00 0.09 
Control Delay 7,4 7,6 10.7 
<.OS A A B 

Approach Delay 10.7 
Approach LOS B 

12 



HCS+: Unsignalized Intersections Release 5.3 

____________________ ~TWO-WAY STOP CONTROL SUMMARY ______________________ ___ 

Analyst: CL 
Agency/Co. Wilson Okamoto Corporation 
Date Performed, 10/17/08 
Analysis Time Period: PM Peak Period 
Intersection: Alsnui Dr/Lower Kula Rd 
Jurisdiction, 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID, DOT Distribution 
East/West Street: Alanui Dr 
North/South Street: Lower Kula Rd 
Intersection Orientation, NS Study period (hrs): 1.00 

c-~-,::-__ -,--__ oc-::-c~:Vehicle Volumes and A(:justments,--::.---~.---::c;c-________ _ 
Major Street: Approach Northbound Southbound 

Movement 2 5 
L T R c 

Volwne 0 117 3 
Peak-Hour Factor, PHF 0.69 0.69 0.69 
Hourly Flow Rate, HFR 0 169 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 
ConfigUration LTR 
Upstream Signal? No 

Minor Street: Approach Westbound 
Movement 7 8 

L T R 

Volume 7 0 n 
Peak Hour Factor, PHF O. ?1 o 71 0.71 
Hourly Flow Rate, HFR 9 13 
Percent Heavy Vehicles 2 2 
Percent Grade (%) 
Flared Approach: Exists?/Storage No 
Lanes 0 
ConfigUration LTR 

. Delay, Queue Length, and Level of 
Approach NB SB Westbound 
Movement 1 , 

I 8 
Lane Config CTR LTR I LTR 

v (vph) 0 16 27 
C(m) (vph) 1376 1404 m 
vIc 0.00 0.01 0.04 
95'i5 queue length 0.00 0.03 O. 11 
Control Delay 7.6 7.6 10.1 
LOS A A B 

Approach Delay 10 
Approach LOS B 

T 

1 
LTR 

R 

No 
o 

sarvice'=Eca-.Ctboc-o-ncdc---------

10 11 12 
LTR 

12 
594 
0.02 
0.06 
11.2 

B 
11.2 

B 

HCS+: Unsignalized Intersections Release 5.3 

__ __________________ ~TWO-WAY STOP CONTROL SUMMARY ______________________ ___ 

Analyst: CL 
Agency/Co. : Wilson Okamoto Corporation 
Date Performed, 10/17/08 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (North) 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project ID.: DOT Distribution 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection Orientation: NS StUdy period (hra): 1.00 

.Vehicle Volumes and Adjustments 
Major Street: Approach Northbound 

Movement 1 2 
L T 

volume 560 
Peak-Hour Factor, PHF 0.90 
Hourly Flow Rate, AFR 622 
Percent Heavy Vehicles 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 0 
Configuration TR 
Upstream Signal? No 

Minor Street: Approach westbound 
Movement 7 8 

L T 

Volume 22 
Peak Hour Factor, PHF 0.90 
Hourly Flow Rate, HFR 24 
Percent Heavy Vehicles 2 
Percent Grade (%) 
Flared Approach: Exists?/Storage 
Lanes 1 1 
Configuration L R 

SOuthbound 
4 5 

R L T R 

11 101 382 
0.90 0.77 0.77 
12 131 496 

2 
I 

LT 
No 

Eastbound 
10 11 12 

R L T R 

143 
0.90 
158 

0 

.Delay, Queue Length, and Level of Service . 
Approach HE SB Westbound Eastbound 
Movement 1 4 8 9 10 11 
Lane Config "" c R 

v (vph) 131 24 158 
C(m) (vph) 949 205 483 
vIc 0.14 0.12 0.33 
95% queue length 0.48 0.40 1.45 
Control Delay 9. , 24.9 >6 1 
LOS A , C 
Approach Delay 17.2 
Approach LOS C 

12 



HCS+: Unsignalized Intersections Release 5.3 

_____________________ TWO-WAY STOP CONTROL SUMMARY' ______________________ ___ 

Analyst: CL 
Agency/Co. 
Date Performed: 

Wilson Okamoto Corporution 
10/17/08 

Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (North) 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 2009 With Project 
Project 10: DOT Distribution 
East/West Street: Lower Kula Rd (North) 
North/South Street: Kula Hwy 
Intersection orientation: NS Study period (hrs): 1. 00 

ccc--cc-______ c-____ :Vehicle Volumes and Adjustments'-c __ cc __ -cc-________ ___ 
Major Street: Approach Northbound Southbound 

Movement 1 2 5 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

m 
0.86 
m 

Undivided 

0 
TR 

No 

Minor Street; Approach 
Movement 

Westbound 
7 B 
L T 

Volume 12 
Peak Hour Factor, PHF 0.82 
Hourly Flow Rate, HFR 14 
Percent Heavy Vehicles 2 
Percent Grade (%) 

Flared Approach, Exists?/Storage 
Lanes 1 1 
ConfigUration L R 

R 

20 
0.86 

" 

R 

'" 0.82 

'" 2 

/ 

L T 

149 384 
0.90 0.90 

"5 '" , 

1 
LT 

No 

Eastbound 
10 11 
L T 

.Delay, Queue Length, and Level of Service. 

R 

12 
R 

Approach NB sa Westbound Eastbound 
Movement 4 8 10 11 
Lane Config LT L R 

v (vph) "5 14 124 
C(m) (vph) 1105 '" 614 
v/o 0.15 0.06 0.20 
95% queue length 0.53 0.18 O. '16 
Control Delay 8.8 20. B 12.3 
LOS A C B 
Approach Delay 13 
Approach LOS 0 

12 

HCS+: Unsignalized Intersections Release 5.3 

Wi:lson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone: (808) 946-2277 Fax: (808) 9~6-2253 
E-Mail: 

__________________ ALL-WAy STOP CONTROL(AWSC) ANALYSlS' ____________________ __ 

Analyst: 
Agency/Co. 
Date Performed: 

CL 
Wilson Okamoto Corporation 
10/17/08 

Analysis Time Period: AM Peak Period 
Intersection: Copp RdfLower Kula Rd 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 
Project ID: DOT Distribution 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
_______ Worksheet 2 - Volume Adjustments and Site Characteristics, __________ _ 

I Eastbound I Westbound I Northbound I southbound 
IL T R IL T R 1(' T R IL T R 
1 1 1 11------

Volume 129 21 5 15 78 19 114 11 18 10 21 
% Thrus Left Lane 

Eastbound 
L1 L2 

Configuration LTR 
PHF 0.69 
Flow Rate 79 
% Heavy Veh 2 
No. Lanes 
opposing-Lanes 
Conflicting-lanes 1 
Geometry group 1 
Duration, T 1.00 hrs. 

Westbound 
L1 L2 

LTR 
0.80 
126 
2 

1 
1 
1 
1 

Northbound 
L1 L2 

LTR 
0.61 

" 
1 
1 
1 

Southbound 
L1 L2 

LTR 
0.79 
48 
2 

1 
1 
1 
1 

__________ Workaheet 3 - Saturation Headway Adjustment Workaheet' ______ ~ ____ _ 

Eastbound 
L1 L2 

Flow Rates: 
Total in Lane 79 
Left-Turn 42 
Right-Turn 7 

Prop. Left-Turns 0.5 
Prop. Right-Turns 0.1 

Westbound 
L1 L2 

126 , 
23 
0.0 
0.2 

Northbound 
L1 L2 

" 22 
3 
0.5 
0.1 

Southbound 
Ll L2 

48 
10 
26 
0.2 
0.5 



Prop. Heavy VehicleO.O 0.0 0.0 
Geometry GroUp 1 
Adjustments Exhibit ~7-33, 

hLT-adj '-' o. , 
hRT-adj -0.6 -0. Ii -0.6 
hHV-adj '-' '-' 1.7 

hadj, computed 0.1 -O.~ 0.1 

.Worksheet 4 - Departure Headway and Service time 

Eastbound Westbound Northbound 
L1 L2 L1 " L1 L2 

Flow rate 79 126 " bd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 
x, initial 0.07 o 11 0.04 
hd, final value 4.32 13 4.50 
x, final value 0.09 14 0.05 
Move-up time, m 2.0 2.0 2.0 
Service Time 2.3 2.1 2.5 

0.0 

-0 

0.2 
-0.6 
1.7 

Southbound 
L1 L2 

" 3.20 3.20 
04 
15 
06 

2.0 

______________ Worksheet 5 - capacity and Level of Service' ________________ ___ 

Eastbound 
L1 L2 

Flow Rate 79 
Service Time 2.3 
Utilization, x 0.09 
Dep. headway, hd 4.32 
Capacity 329 
Delay 7.78 
LOS A 
Approach: 

Delay 7.7B 
LOS A 

Intersection Delay 7.73 

westbound Northbound 
L1 " L1 L2 

126 43 
2.1 2.5 
0.14 0.05 
4.13 4.50 
376 293 
7.82 7.76 
A A 

7.82 7.76 
A A 

Intersection LOS A 

Southbound 
Ll L2 

" , .2 
0.06 
4.15 
298 
7.40 
A 

7.40 
A 

HCS+, Onsignalized Zntersectiona Release 5.3 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 
Honolulu, HI 96826 

Phone, (808) 946-2277 
E-Mail ; 

Fax' (808) 9~6-2253 

________________ -"ALL-WAy STOP CONTROL(AWSC) ANALYSIS' ____________________ __ 

Analyst: 
Agency/Co. : 
D,,-te Performed: 

CL 
Wilson Okamoto Corporation 
10/17/0B 

Analysis Time Period, PM Peak Period 
Intersection, Copp Rd/Lower Kula Rd 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year; 2009 With Project 
Project ID, DOT Distribution 
East/West Street: Copp Rd 
North/South Street: Lower Kula Rd 
________ Worksheet 2 - Volume Adjustments and Site Characteristics, __________ _ 

I Eastbound I Westbound I Northbound I Southbound 
IL T R IL T R IL T R IL T R 

I I I 17C"""--'-:----"''----
Volume 128371812 282111014 1242318 
%- Thrus Left Lane 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L' L1 L2 L1 L2 

Configuration LTR LTR LTR "R 
PH' 0.94 0.85 0.91 0.75 
Flow Rate 87 58 30 86 
%- Heavy Veh 2 2 2 2 
No. Lanes , 1 1 
Opposing-Lanes , 1 1 
Conflicting-lanes 1 1 1 1 
Geometry group 1 1 1 1 
Duration, T 1. 00 hrs. 

__________ Workeheet 3 - Saturation Headway Adjustment Workshesto ____ -c ______ _ 

Eastbound Westbound Northbound Southbound 
L1 L2 L1 L2 L1 L2 " L2 

Flow Rates: 
Total in Lane 87 58 30 86 
Left-Turn 29 2 10 32 
Right-Turn 19 " 5 24 

Prop. Left-Turns 0.3 0.0 0.3 o. , 
Prop. Right-Turns 0.2 O. , 0.2 0.3 



Prop. Heavy VehicleO.O 0.0 0.0 0.0 
Geometry Group 1 1 1 
Adjustments Exhibit 17-33: 

hLT-adj O. , '" 0.2 
. hRT-adj -0.6 -0.6 -0 -0.6 

hRV-adj L7 1.7 1.7 1.7 
hadj, comput.ed -0.0 -0 0.0 -0.1 

______________ 'Worksheet. 4 - Departure Headway and Service time ____________ __ 

Flow rate 
hd, initial value 
x, initial 
hd, final value 
x, final value 
Move-Up time, m 
Service Time 

Eastbound 
L1 L2 

87 
3.20 3.20 
0.08 
4.19 
0.10 

2.0 
2.2 

Westbound 
Ll L2 

58 
3.20 3.20 
0.05 
4.04 
0.07 

2.0 
2.0 

Northbound 
Ll L2 

30 
3.20 3.20 

03 
4 31 
0.04 

2.0 
2.3 

Southbound 
Ll L2 

S6 
320 3.20 

OS 
419 
0>0 

2.0 
2.2 

______________ 'Worksheet 5 - Capacity and Level of Service. ________________ ___ 

Eastbound 
L1 L2 

Flow Rate 87 
Service Tima! 2.2 
Utilizaticn, x 0.10 
Dep. headway, hd 4.19 
capacity 337 
Delay 7.66 
LOS A 

Approach: 
Delay 7.66 
LOS A 

Intersection Delay 7.56 

\~estbound Nort.hbound 
L1 CO L1 L2 

58 30 
2.0 2.3 
0.07 0.04 
4.04 4.31 
30S 280 
7.32 7.47 
A A 

7.32 7.47 
A A 

Intersection LOS A 

Southbound 
L1 L2 

B6 
2.2 
0.10 
4.19 
m 
7.66 
A 

7 66 
A 

RCS+: unsignalized Intersections Release 5.3 

____________________ ~TWO-WAy STOP CONTROL SUMMARy· ______________________ ___ 

Analyst: CL 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 10/17/08 
Analysis Time Period: AM Peak Period 
Intersection: Kula Hwy/Lower Kula Rd (South) 
Jurisdiction, 
Units: U. S. CUstomary 
Analysis Year: 2009 With Project 
Project ID, DOT Distribution 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection Orientation: NS Study period (brs): 

.vehicle volumes and Adjustments 
Maj or Street, Approach Nortbbound 

Movement 2 
L T 

Volume 311 
Peak-Hour Factor, PHF 0.83 
Hourly Flow Rate, HFR 374 
Percent Heavy Vehicles 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 1 0 
Configuration TR 
Upstream Si!lJlal? No 

Minor Street: Approacb Westbound 
Movement 7 8 

L T 

Volume 
Peak Hour Factor, PHF 0.75 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade ('iI:) 
Flared Approach: Exists?/Storage 
Lanes 0 
Configuration LR 

R 

1 
0.83 

R 

0.75 
10 
2 

No 

I 

Southbound 
5 

L T 

9 179 
0.66 0.66 
13 271 
2 

1 
LT 

No 

Eastbound 
10 11 
L T 

o 

1.00 

R 

" R 

______ c-______ --'Delay, 
Approach NB 

Queue 
SB , 

Length, and Level of 
WestbOlmd 

service~E-a-a,CboC-U-"CdC---------
Movement 1 
Lane Config 

v (vph) 
C(m) (vph) 

vIc 
95% queue length 
Control Delay 
L05 
Approach Delay 
Approach LOS 

LT 

13 
1183 
0.01 
0.03 
8.1 

A 

8 10 11 12 
LR 

12 
610 
0.02 
0.06 
11.0 

B 
11. 0 

B 



HCST: Unsignalizad Intersections Release 5.3 

____________________ ~TWO-WAy STOP CONTROL SUMMARy· ______________________ ___ 

Analyst: CL 
Agency/Co.: Wilson Okamoto Corporation 
Date Performed: 10/17/08 
Analysis Time Period: PM Peak Period 
Intersection: Kula Hwy/Lm~er Kula Rd 1South) 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 
Project ID: DOT Distribution 
East/West Street: Lower Kula Rd (South) 
North/South Street: Kula Hwy 
Intersection orientation: NS Study period (hrs): 1.00 

~~~~--c_~,----_:Vehicle Volumes and Atl j Ustments'--;;::::;:;:;==,---________ _ 
Major Street: Approach Northbound southbound 

Movement 1 2 5 
L T R L T R 

Volume 270 , 239 
Peak-Hour Factor, PHF 0.92 .n 0.93 0.93 
Hourly Flow 1W.te, HFR 293 , 256 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided I 
RT Channelized? 
Lanes 0 
Configuration TR LT 
Upstream Signal? No No 

Minor Street: Approach Westbound Eastbound 
Movement 7 8 10 11 12 

L T R L T R 

Volume 7 
Peak Hour Factor, PHF 0.61 61 
Hourly Flow Rate, HFR 11 
Percent Heavy Vehicles 
Percent Grade ('6) 
Flared Approach: Exists?/Storage No 

Lanes 0 
Configuration LR 

pelay, Queue Length, and Level of 
Approach NB 5B Westbound S€rvice~EOaOatCbCOC"CnCdC--------
Movement 1 • 7 8 , 10 11 12 
Lane Config LT LR 

v (vph) 19 
C(m) (Vph) 1264 565 
vlo 0.01 0.03 
95'6 queue length 0.02 0.10 
Control Delay 7. , 11 6 
LOS A B 
Approach Delay 11 
Approach LOS , 



9. KULA RIDGE TIAR -
SUPPLEMENTAL LETTER 
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7551-03 
September 14, 2009 

ML Clayton Nishikawa 
Kula Ridge, LLC 
1849 Wili Pa Loop 
Wailuku, HI 96793 

Subject: Kula Ridge TIAR - Supplemental Letter 

Dear Me, Nishikawa: 

As requested, we conductcd additional field investigations in the vicinity of the 
proposed project site for the Kula Ridge development to address concerns 
expressed by Kula Community Association (KCA) regarding the nearby 
Haleakala Waldorf SchooL The following is a summary of our findings, 

Field Investigation 

Turning movement count surveys were previously conducted in conjunction 
with the preparation of a traffic impact study for the proposed Kula Ridge 
development in 2005 and 2006, These surveys were conducted during the 
l110ming peak period between 6:00 AM and 8:00 AM, and the afternoon peak 
period between 3:00 PM and 6:00 PM to capture the commuter peak hours of 
traffic in the vicinity of the project The commuter peak hours of traffic 
typically represent the highest volumes of traffic and, as such, are utilizedas the 
basis of traffic studies to determine the greatest impact that proposed projects 
may have on the surrounding roadway network, However, due to concerns 
expressed by the KCA with regards to the school peak hours of trafflc in the 
vicinity of the Haleakala Waldorf School, an additional field investigation was 
conducted on September 2-3, 2009 which consisted of manual turning 
movement count surveys during the morning hours of6:00 AM and 9:00 AM, 
and the afternoon hours of2:00 and 5:00 PM at the following locations: 

• Lower Kula Road, Alanui Place, and the Kula Community Center driveway 
• Lower Kula Road and the Haieakala Waldorf School driveways 
• Lower Kula Road and Kula Highway (north) 

Appendix A includes the trafflc count data, 



7551-03 
Leiter to Mr. Clayton Nishikawa 
Page 2 
September 14, 2009 

Year 2009 Peak Hour Traffic 

The commuter peak hours of traffic observed in 2005 and 2006 occun·ed during 
the morning hours of7:00 AM and 8:00 AM, and the afternoon hours of3:45 
AM and 4:45 PM. The additional field investigation conducted in 2009 
indicated similar morning and ailel1loon commuter peak hours oftrafiic at the 
intersections of Lower Kula Road with Kula Highway and Alanui Place. The 
morning school peak hour of tramc along Lower Kula Road at the intersection 
with the driveway for the Haleakala Waldorf School occurs between the hours 
of 7:30 AM and 8:30 AM, and the afternoon school peak hour of traffic occurs 
between the hours of2:15 PM and 3:15 PM. 

At the intersection of Lower Kula Road with Kula Highway, the southbound 
left-turn and through traffic movement along the highway operates at LOS "A" 
during both school peak periods. The westbound approach of Lower Kula 
Road operates at LOS "C" during the morning school peak period and LOS "S" 
during the afternoon school peak period. Traffic queues periodically fonned on 
the westbound approach of the intersection with average queue lengths of 1-3 
vehicles observed during both peak periods. 

At the intersection of Lower Kula Road with the driveway for the Haleakala 
Waldorf School, all approaches of the intersection have one lane that serves all 
allowable movements. During the moming and aftemoon school peak periods, 
the northbound left-turn and through tramc movement along Lower Kula Road 
operates at LOS "A" while the eastbound approach from the Haleakala Waldorf 
School operates at LOS "s." Tramc queues periodically formed on the school 
driveway approach with average queue lengths of2-3 vehicles observed during 
both peak periods. In addition, vehicles entering the school occasionally 
created queues along the southbound approach of Lower Kula Road during the 
morning school peak hour of traffic with queue lengths of 1-2 vehicles 
observed during that period. Pedestrian traffic in the vicinity of the school was 
also monitored during the traffic count survey. During the 3 hour count 
periods, no pedestrians were observed traveling along Lower Kula Road ,during 
the morning peak period and 5 pedestrians were observed traveling along 
Lower Kula Road during the afternoon peak period. 

Projected Peak Hour Traffic With Project 

As detailed in the traffic impact study, the trip generation methodology is based 
upon generally accepted techniques developed by the Institute of Transportation 
Engineers (ITE). The morning school peak hour of traffic overlaps with the 
morning commuter peak hour of traffic. As such, the trip generation 
characteristics during the morning school peak hour of traffic is expected to be 
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similar to the morning commuter peak hour of traffic witll a total of91 vehicles 
expected to be generated by the proposed project during that period. However, 
the afternoon school peak hour of traffic occurs earlier than the afternoon 
commuter peak period and, as such, site-generated traffic along the surrounding 
roadways is significantly less than during the commuter peak period. During an 
off-peak period, the project is expected to generate a total of24 vehicles. These 
vehicles were distributed along the surrounding roadway networks utilizing the 
same methodology as the morning commuter peak period. 

At the intersection of Lower Kula Road with Kula Highway, the southbound 
left-tum and through traffic movement along the highway is expected to 
continue operating at LOS "A" during both school peak periods. The 
westbound approach of Lower Kula Road is expected to be modified with the 
development of the Kula Ridge project to provide dedicated turning lanes at the 
highway. The left-tum traffic movement along Lower Kula Road is expected to 
operate at LOS "c" during both peak periods while the right-tum traffic 
movement is expected to operate at LOS "c" and LOS "8" during the morning 
and afternoon school peak periods, respectively. 

At the intersection of Lower Kula Road with the driveway for the Haleakala 
Waldorf School, the northbound left-tum and through traffic movement along 
Lower Kula Road is expected to continue operating at LOS "A" during both 
school peak periods while the eastbound approach from the Haleakala Waldorf 
School is expected to continue operating at LOS "8" during both school peak 
periods. 

LOS calculations are included in Appendix B. 

Recommendations and Conclusion 

With the implementation of the recommendations included in the traffic impact 
study, the proposed Kula Ridge development is not expected to have a 
signiflcant impact on vehicular and pedestrian traffic operations in the vicinity 
of the project site during school peak periods. The critical movements at the 
study intersections in the vicinity of the school are expected to continue 
operating at levels of service similar to without project conditions and minimal 
pedestrian traffic was observed along Lower Kula Road in the vicinity of the 
Haleakala Waldorf School during both school peak periods. In addition, 
enhanced management of traffic circulation within the school could eliminate 
the existing queuing of entering school traffic along Lower Kula Road thereby 
minimizing conflicts between school and project traffic along that roadway. 
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Should Y()ll have any qllestions or require additional information, please contact 
Mr. Pete Pascua or myself at 946-2277. 

Sincerely, 

~.~ 



APPENDIX A 

TRAFFIC COUNT DATA 



Counter:D4-5675 
Counted By:RY 
Weather:Clear 

L Kula Road 
SouthbOUnd 

Start Time Left I Thru I Right L Peds I App. Total 

06:00AM 0 4 
06:15 AM 0 3 
06:30AM 0 2 
06:45AM 0 5 

Total 0 14 

07:00 AM 0 7 
07:15 AM 1 5 
07:30AM 0 11 
07:45AM 0 13 

Total 1 36 

08:00AM 0 10 
08:15AM 2 17 
08:30 AM 4 8 
08:45 AM 4 11 

Total 10 46 

Grand Total I 11 96 
Apprch % 9.8 85.7 

Total % 3.5 30.3 

0 
0 
0 
0 
0 

1 
0 
1 
0 
2 

0 
2 
0 
0 
2 

4 
3.6 
1.3 

L Kula Road 
Southbound 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

0 
0 
0 
0 
0 

1 
0.9 
0.3 

4 
3 
2 
5 

14 

8 
6 

12 
14 
40 

10 
21 
12 
15 
58 

1121 

35.31 

Start Time Deft r- Thru I Right I Peds I App. Total 
PElak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1 
Peak Hour for EntIre Intersection Begins at 07:30 AM -

07:30AM 0 11 1 0 12 
07:45 AM 0 13 0 1 14 
08:00 AM 0 10 0 0 10 
08:15AM 2 17 2 0 21 

Total Volume 2 51 3 1 57 
% j\PJl. Total 3.5 89.5 5.3 1.8 

PHFI .250 .750 .375 .250 .679 

Wilson Okamoto Corporation 
1907 S. Beretania Street Suite 400 

Honolulu, Hi 96826 

0rOUDS I""nmeo- unsnlnea 
Kula Community Center Owy. L Kula Road 

Westbound Northbound 
L"I Thru I Right) Peds I App. Total Le'l Thru I RightJ 

0 0 0 0 
0 0 1 0 
0 0 0 0 
0 0 1 0 
0 0 2 0 

0 0 0 0 
0 0 1 0 
0 0 0 0 
1 0 1 0 
1 0 2 0 

0 0 0 0 
1 0 1 4 
0 0 0 0 
0 0 0 0 
1 0 1 4 

2 0 5 4 
18.2 0 45.5 36,4 

0.6 0 1.6 1.3 

Kula Community Center Dwy. 
Westbound 

0 0 
1 1 
0 0 
1 1 
2 2 

0 0 
1 1 
0 0 
2 3 
3 4 

0 1 
6 0 
0 0 
0 0 
61 1 

11 I 7 
4.2 

3.51 2.2 

4 
6 
7 

15 
32 

15 
15 
14 
16 
60 

21 
20 

7 
11 
59 

151 
89.9 
47.6 

0 
0 
0 
0 
0 

0 
0 
0 
2 
2 

0 
0 
2 
3 
5 

7 
4.2 
2.2 

L Kula Road 
Northbound 

I , 
Peds 1 App, Total I 

0 il 0 
2 1~ 1 0 
2 361 

1 16 
0 16 
0 14 
0 21 
1 67 

0 22 
0 20 
0 9 
0 14. 
0 651 

3 168
1 1.8 

0.9 53 i 

Left I Thru I RighI I Peds I App. Total Left I Thru I Right I Peds I App. Total 

0 0 01 0 0 0 0 14 0 141 
1 0 1 0 ~I 3 16 2 0 21 
0 0 0 0 1 21 0 0 221 
1 0 1 4 ~I 0 20 0 0 20 , 
2 0 2 4 4 71 2 0 77 

25 0 25 50 5.2 92.2 2.6 0 
.500 .000 .500 .250 .333 .333 .845 .250 .000 .875 

Lett i 
1 
1 
0 
4 
6 

2 
3 
0 
0 
5 

2 
1 
0 
1 
4 

15 
57.7 

4.7 

File Name 
Site Code 
Start Date 
Page No 

Alanui Place 
Eastbound 

Thru I Right I 
0 0 
1 1 
0 0 
0 0 
1 1 

0 1 
0 0 
0 2 
1 0 
1 3 

0 2 
0 0 
0 0 
0 0 
0 2 

2 6 

: LKulaAlanui AM 
: 00000001 
: 9/3/2009 
: 1 

j 
Peds lApp. Tolal lint. Total 

0 1 : 9 , 

0 31 14 
0 0' 11 
0 41 26 
0 81 60 

0 3' 27 
0 31 26 
0 2, 28 
1 2' 39 
1 10 i 120 

0 41 36 
2 3

1 
50 

0 O. 21 
0 1 ' 30 
2 81 137 

3 26 i 317 
7.7 23.1 11.5 
0.6 1.9 

Alanui Place 
Eastbound 

0.9 8.2 I 

Left I Thru 1- Right r---peds I App.TOIal : Int. ro~ 

0 0 2 
0 1 0 
2 0 2 
1 0 0 
3 1 4 

27.3 9.1 36,4 
.375 .250 .500 

0 
1 
0 
2 
3 

27.3 
.375 

2' 
21 
4 

1 ~ 1 
I 
~ 

28 
39 
36 
50 

153 

.765 



Counter:D4-5675 
Counted By:RY 
Weather:Clear 

L Kula Road 
Southbound __ 

Start Time Left I Thru I Right I Peds lApp. Totat 
02:00PM 1 15 
02:15 PM a 13 
02:30 PM a 18 
02:45 PM 4 21 

Total 5 67 

03:00 PM 1 18 
03:15 PM 3 19 
03:30 PM 2 14 
03:45 PM 1 14 

Total 7 65 

04:00 PM 1 22 
04:15 PM 2 22 
04:30 PM 3 11 
04:45 PM 0 23 

,v<a, I 

Grand Total I 18 210 
Apprch % 7.5 87.9 

Total % 3.9 45.5 

a 
1 
0 
1 
2 

1 
2 
2 
1 
6 

0 
1 
1 
1 

11 
4.6 
2.4 

[ Kuii;i--Road 
Southbound 

a 16 
a 14 
0 18 
0 26 
0 74 

a 20 
0 24 
0 18 
0 16 
0 78 

0 23 
a 25 
0 15 
0 24 

v. 1 

0 239

1 

0 
0 51.7 

Start Time'] Left 1 Thru 1 Richt 1 Peds] App. Total 
Peak Hour Analysis Trom 02:00 PM to 04:45 PM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 04:00 PM 

04:00 PM 1 22 0 a 23 
04:15 PM 2 22 1 a 25 
04:30PM 3 11 1 0 15 
04:45 PM 0 23 1 0 24 

Total Volume 6 78 3 a 87 
% App. Total 6.9 89.7 3.4 0 

PHF .500 .848 .750 .000 .870 

Wilson Okamoto Corporation 
1907 S. Beretania Street Suite 400 

Honolulu, Hi 96826 

""" vv ~, '" ""'u- V""" ",,"'''' 
Kula Community Center Dwy. L Kula Road 

Westbound Northbound 
, 

leftT'Thr~ Ri9hlf ped;rApp. Total Left I Thru i Right! pedS! App. Total Left 1 
1 0 1 0 2 0 
0 a 0 0 0 1 
0 0 2 0 2 0 
0 0 0 0 0 0 
1 0 3 0 41 1 

0 a 0 4 4 0 
0 0 0 0 0 0 
a 0 1 0 1 a 
0 0 a 0 0 1 
a 0 1 4 5 1 

1 0 0 0 1 1 
0 a a 0 a 0 
3 0 5 0 8 1 
1 0 1 0 2 1 

11 ] 3 

6 0 10 4 
20 I 5 

30 0 50 20 2.7 
1.3 0 2.2 0.9 4.3 1.1 

Kula Community Center Dwy. 
Westbound 

Left I Thru I Righi I Peds: AI '. Total Left 

1 a 0 0 1 1 
0 0 0 a 0 a 
3 0 5 a 6 1 
1 0 1 a 2 1 
5 0 6 a 11 3 

45.5 0 54.5 a 4.8 
.417 .000 .300 .000 .344 .750 

12 
19 
17 
11 
59 

13 
12 
13 
16 
54 

10 
17 
13 
18 
58 

171 
93.4 

37 

Thru 

10 
17 
13 
18 
58 

92.1 
.806 

0 
1 
1 
0 
2 

0 
1 
1 
1 
3 

a 
1 
0 
0 
1 

6 
3.3 
1.3 

L Kula Road 
Northbound 

Righi 

a 
1 
0 
0 
1 

1.6 
.250 

a 12 a 
0 21 1 
0 18 1 
0 11 0 
0 62 I 2 

a 13 0 
0 13 0 
a 14 1 
a 18 0 
0 58 I 1 

0 
11 I 0 

1 19 1 
0 14 0 
0 19 0 
1 63 1 

1 183
1 

4 
0.5 20 
0.2 39.6 i 0.9 

Peds I ADp. Total Left 

a 11 a 
1 19 1 
0 14 0 
a 19 0 
1 631 1 

1.6 . 33.3 
.250 .829 I .250 

File Name 
Site Code 
Start Date 
Page No 

Alanui Place 

: LKulaAlanui PM 
: 00000001 
: 9/2/2009 
: 1 

Eastbound -k~ 
Thru I Right! Peds i APD, Total i Int. Tot al; 

0 
0 
0 
0 
0 

0 
0 
0 
a 
a 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
2 
0 
2 

a 
0 
0 
a 
0 

a 
1 
0 
0 
1 

3 
15 

0.6 

Alanui Place 
Eastbound 

0 
0 
2 
1 
3 

0 
6 
1 
2 
9 

1 
a 
0 
0 
1 

13 
65 

2.8 

0 1 

1 ~ 

~I 
7: 
0 
6 
2 
2i 

10 I 

1 
2 
0 
01 
3 ! 

20 I 

d 

1 
1 
4 
1 

14 

o 
6 
3 
8 
7 

37 
43 
35 
36 

151 

462 

Thru: Right! Peds i App. Total I 101. Total 

0 a 1 
0 1 a 
0 0 0 
0 0 0 
0 1 1 
0 33.3 33.3 

.000 .250 .250 

1 i 

~I 
0' 
3 

.375 

, 
4 , 
4 

1E 

6 
6 
7 
5 
4' 

.89 L 



Counter:D4-5673 
Counted By:TO 
Weather:Clear 

. ! 

Start Time Left 
06:00AM 0 
06:15 AM 0 
06:30 AM 0 
06:45AM 0 

Total 0 

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

Total 0 

08:00AM 0 
08:15AM 0 
08:30 AM 0 
08:45AM 0 

Total 0 

Grand Total 1 0 
. Apprch % 0 

Total % 0 

Lower Kula Road 
Southbound 

Thru RI ht Peds A . Total 
4 0 0 4 
7 0 0 7 
9 0 0 9 

16 0 0 16 
36 0 0 36 

16 0 0 16 ' 
16 0 0 16 
16 4 0 20 
20 11 0 31 
68 15 0 83, 

22 35 0 57 
13 27 0 40 
5 0 0 5 

11 3 0 14 
51 65 0 116 

155 80 0 2351 
66 34 0 

4741 31.2 16.1 0 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 

Honolulu, HI 96826 

\,;111.11.1 ., ,I II Ht::U· VII~JlIH"'u G p' 'fted 

Lower Kula Road Westboun Northbound 
d 

A . Total Left Thru Ri hi Peds A 
0 0 5 0 0 
0 0 8 0 0 
0 0 7 0 0 
0 1 19 0 0 
0 1 39 0 0 

01 0 17 0 0 

~1 
18 0 0 

o 2 12 0 0 
o 7 10 0 0 o ---1-0- 57 0 0 

0 8 10 0 0 
0 7 17 0 0 
0 0 9 0 0 
0 3 9 0 0 
0 18 45 0 0 

:1 
29 141 0 0 

17.1 82.9 0 0 
5.8 28.4 0 0 

File Name 
Site Code 
Start Date 
Page No 

: Waldorf Dwy. At School AM rev 
: 00000001 
: 9/3/2009 
: 1 

, 
School Driveway 

, 
Eastbound I 

. Total Left Thru Ri hi Peds 
--.-I-

.A.pp. Total' Int. 'total) 
--9 5 0 0 0 

8 0 0 0 
7 0 0 0 

20· 1 0 0 
40 i 1 0 0 

17 0 0 0 
19 0 0 0 
14 0 0 0 
17 4 0 3 
67 4 0 3 

18 17 0 1 
24 28 0 12 

9 15 0 4 
12 3 0 3 
631 63 0 20 

170 I 68 0 23 
74.7 0 25.3 

34.31 13.7 0 4.6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

O. 
O. 
0 

.-LI----
1 : 

0 
0 
0 
7 
7 

18 1 
40 : 
19 I 

15 
16 
37 

--77 

33 
35 
34 
55 

157' 

93 
104 
33 

6! 32 
'83"" --'26i 

91 496 

18.3 

-----------,----------------" "1 

Lower Kula Road I W sibe Lower Kula Road School Driveway 
Southbound e d un Northbound Eastbound I 

_ Start Time . Left Thru Ri hi Peds A . Total A . Total Left Thru RIQFitl Peds A ,Total I Left Thru ; Ri hi I Peds 1.~.-Tot8lj. InL.lolal.l 
Peak Hour Analysis From 06:00 AM to 08:45 AM ~ Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:30 AM 

07:30 AM 0 16 4 0 20 

~ 
2 

07:45 AM 0 20 11 0 31 7 
08:00AM 0 22 35 0 57 8 
08:15 AM 0 13 27 0 40 7 

Total Volume 0 71 77 0 148 24 
% AOD. Total 0 48 52 0 32.9 

PHF .000 .807 .550 .000 .649 .000 .750 

12 0 0 14 i 0 
10 0 0 17 I 4 
10 0 0 18

1 

17 
17 0 0 24 28 
49 0 0 73

1 

49 
67.1 0 0 75.4 
.721 .000 .000 .760 I .438 

0 0 0 
0 3 0 
0 1 0 
0 12 0 
0 16 0 
0 24.6 0 

.000 .333 ,000 

0' 
7' 

18 i 
40 , 
65

1 
.406, 

34 
55 
93 

104 
-286 

.688 



Counter:D4-5673 
Counted By:TO 
Weather:Clear 

03:00 PM 
03:15 PM 
03:30 PM 
03:45 PM 

Total 

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

Total 

Grand Total I 
Apprch % 

Total % 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

Lower Kula Road 
Southbound 

17 1 
22 1 
17 1 
14 1 
70 4 

23 0 
24 0 
13 0 
23 0 
83 0 

217 66 
76.7 23.3 
36.7 11.1 

Lower Kula Road 
Southbound 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

8ta-rt Time I Left I Thru I Right i Peds 
Peak Hour AnalysisFrom 02:00 PM tei 04:45 PM - Peak 1 of 1 
Peak. Hour for Entire Intersection Begins at 02:15 PM 

02:15 PM 0 13 30 0 
02:30 PM 0 12 22 0 
02:45 PM 0 21 6 0 
03:00 PM 0 17 1 0 

Total Volume 0 63 59 0 
% App. Total 0 51.6 46.4 0 

PHF .000 .750 .492 .000 

16 
23 
16 
15 
74 

23 
24 
13 
23 
631 

263

1 
47.6 I 

Wilson Okamoto Corporation 
1907 S. Beretania St., Suite 400 

Honolulu, HI 96826 

Westboun 

0 1 
0 0 
0 0 
0 0 
0 1 

0 0 
0 1 
0 1 
0 0 
0 2 

:1 
17 

6.7 
2.9 

Lower Kula Road 
Northbound 

14 0 
13 0 
15 0 
19 0 
61 0 

10 0 
16 0 
16 0 
19 0 
65 0 

176 0 
91.3 0 
30.1 0 

Lower Kula Road 
Northbound 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

15 
13 
15 
19 
62 

File Name 
Site Code 
Start Date 
Page No 

4 
4 
3 
1 

12 

10 I 3 
19 1 
19 3 
19 0 
67 7 

195

1 

63 
72.6 

32.9 14 

: Waldorf Dwy. At School PM rev 
: 00000001 
: 9/2/2009 
: 1 

School Driveway 
Eastbound 

0 4 
0 3 
0 1 
0 1 
0 9 

0 0 
0 1 
0 4 
0 1 
0 6 

0 29 
0 25.4 
0 4.9 

School Driveway 
Eastbound 

0 8 41 
0 7 43 
1 5 38 
0 2 36 
1 22 158 

1 4i 37 
0 2: 45 
0 7' 39 
0 J...L_42.. 
1 14 I 164 

2 114 I 592 
1.6 

19.31 0.3 

I Westboun 

App. Total! APp\otal Left! Thru I RiQht 
I 

Peds I ADD. Tota! Left TM..! ! RiQht I Peds lApp. T o.tal ; -~~~r 

43
1 

0 7 15 0 0 
0 7 13 0 0 34 I 

27 0 0 11 0 0 
18 0 1 14 0 0 

122 0 15 53 0 0 
22.1 77.9 0 0 

.709 .000 .536 .663 .000 .000 

22 I 5 0 
20 I 40 0 
111 16 0 
15

1 

4 0 

66 i 67 0 
76.6 0 

.773 .419 .000 

0 0 
5 0 
9 0 
4 0 

16 0 
21.2 0 
.500 .000 

5 70 
51 99 
'7 i 65 
81 41 

~·'--275'·· 

.~. 

L-._ 
2J_._c~g~ 



Counter:D4-5676 
Counted By:ER 
Weather:Clear 

Start Time Left 
06:00 AM 6 
06:15 AM 2 
06:30AM 3 
06:45 AM 7 

Total 18 

07:00AM 6 
07:15 AM 7 
07:30AM 20 
07:45AM 27 

Total 60 

06:00AM 44 
06:15 AM 36 
06:30AM 7 
08:45 AM 16 

Total 105 

Grand Total I 163 
Apprch % 21.1 

Total % 6.1 

Thru 
15 
27 
47 
54 

143 

66 
93 
99 
66 

324 

65 
53 
45 
52 

215 

682 
78.8 
30.2 

Kula Highway 
Southbound 

Rloht I Peds A . Total 
0 0 21 
0 0 29 
0 0 50 
0 0 61 
0 0 161 

0 0 72 
0 0 100 
0 0 119 
0 1 94 
0 1 385 

0 0 109 
0 0 91 
0 0 52 
0 0 66 
0 0 320 

0 1 866

1 
0 0.1 
0 0 36.3 

Kula Highway 
Southbound 

Start TIme LeftJ Thru-.i RighL!, Peds I ADD. Total 
Peak Hour Analysis From 66:00 AM to 08:45 AM· Peak fof 1 
Peak Hour for Entire Intersection Begins at 07:00 AM 

07:00AM 6 66 0 0 
07:15 AM 7 93 0 0 
07:30 AM 20 99 0 0 
07:45 AM 27 66 0 1 

Total Volume 60 324 0 1 
% ApP. T01al 15.6 84.2 0 0.3 

PHF .556 .818 .000 .250 

72 
100 
119 

94 
385 

.809 

Wilson Okamoto Corporation 
1907 S. Beretania Street Suite 400 

Honolulu, Hi 96826 

...,1 UU ;:; I""lIIllt::U· VII;:;rllTlI::IU 

L Kula Road 
Westbound 

Left Thru Ri ht Peds A . Total Left 
~O 0 6 0 6 0 
0 0 8 0 8 0 
0 0 9 0 9 0 
1 0 19 0 20 0 
1 0 42 0 43 0 

2 0 20 0 22 0 
0 0 16 0 16 0 
1 0 11 0 12 0 
1 0 14 0 15 0 
4 0 61 0 65 0 

3 0 32 0 35 0 
3 0 43 0 46 0 
0 0 24 0 24 0 
2 0 12 0 14 0 
6 0 111 0 119 0 

13 0 214 0 
2271 

0 
5.7 0 94.3 0 0 
0.6 0 9.5 0 10 0 

L Kula Road 
Westbound 

Left I Thru Riqht !"Peds A . Total Left 

2 0 20 0 22 0 
0 0 16 0 16 0 
1 0 11 0 12 0 
1 0 14 0 15 0 
4 0 61 0 65 0 

6.2 0 93.6 0 0 
.500 .000 .763 .000 .739 .000 

File Name 
Site Code 
Start Date 
Page No 

Kula Highway 
Northbound 

: KulaHwy-KulaRd AM 
: 00000001 
: 9/3/2009 
: 1 

Eastboun 
d 

Thru Ri ht Peds ~Total 6i2E, Total Int. Total 
61 
81 
93 
96 

331 

143 
152 
117 
121 
533 

72 
76 
76 
66 

292 

1156 
99.1 
51.2 

0 
0 
0 
0 
0 

0 
0 
1 
1 
2 

3 
3 
0 
2 
6 

10 
0.9 
0.4 

Kula Highway 
Northbound 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

Thr 'U ' RighfiPeds j A 

143 0 0 
152 0 0 
117 1 0 
121 1 0 
533 2 0 

99.6 0.4 0 
.877 .500 .000 

61 
81 . 
93 
96 

331 

143 
152 
118 
122 
535 

75 
79 
76 
70 

300 

1166

1 51.6 

0 
0 
0 
01 
01 

01 
01 
0, 

~I 
01 

01 

~I 
01 

:1 

~~~I 

Eastboun 
d 

. Total! APD. Total 

143 ' 01 
1521 ~I 118 ' 
1221 0' 

535 i 01 

.880 ! .000 

88 
118 
152 
177 
535 

237 
268 
249 
231 
965 

219 
216 
152 
152 
739 

2259 

Int Total 

237 
268 
249 
231 
985 

.919 



Counter:D4-5676 
Counted By:ER 
Weather:Clear 

Start Time Left 
02:00 PM 18 
02:15 PM 41 
02:30 PM 33 
02:45 PM 28 

Total 120 

03:00 PM 15 
03:15 PM 21 
03:30 PM 22 
03:45 PM 15 

Total 73 

04:00 PM 20 
04:15 PM 19 
04:30 PM 17 
04:45 PM 21 

Total 77 

Grand Total I 270 
Apprch % 23 

Total % 11.4 

StartJime 

Kula Highway 
Southbound 

Thru! RiQht Peds 
66 0 0 
60 0 0 
72 0 0 
72 0 0 

270 0 0 

60 0 0 
73 0 0 
62 0 0 
66 0 0 

261 0 0 

104 0 0 
89 0 0 
82 0 0 

100 0 0 
375 0 0 

906 0 0 
77 0 0 

38.1 0 0 

Kula HIghway 
Southbound 

Jhru Rioht I Peds LeftJ 
Peak Hour Analysis "F-rom 02:00 PMto 04:45PM· Peak-i of 1 
Peak Hour for Entire Intersection Begins at 04:00 PM 

04:00 PM 20 104 0 0 
04:15 PM 19 89 0 0 
04:30 PM 17 82 0 0 
04:45 PM 21 100 0 0 

Total Volume 77 375 0 0 
% ADD. Total 17 83 0 0 

PHF .917 .901 .000 .000 

A , Total 
84 

101 
105 
100 
3901 

75 
94 
84 
81 

334 1 

124 
108 
99 

121 
4521 

1176

1 49.5 

A . Total 

124[ 

10~ I 99 
121 
452 i 
.911 I 

Wilson Okamoto Corporation 
1907 S. Beretania Street Suite 400 

Honolulu, Hi 96826 

""IUl,ljJ~ r!lIlIt::u' url~mm:::a 

L Kula Road 
Westbound 

Left Thru Ri ht Peds !lPI. Total Left 
1 0 13 0 14 0 
1 0 20 0 21 0 
5 0 50 0 55 0 
2 0 32 0 34 0 
9 0 115 0 124 0 

2 0 15 0 17 0 
0 0 14 0 14 0 
1 0 17 0 18 0 
3 0 21 0 24 0 
6 0 67 0 73 0 

4 0 10 0 14 0 
2 0 15 0 17 0 
4 0 21 0 25 0 
3 0 19 0 22 0 

13 0 65 0 78 0 

28 0 247 0 275

1 

0 
10.2 0 89.8 0 0 

1.2 0 10.4 0 11.6 0 

L Kula Road 
Westbound 

Left I Thru I Riaht Peds I AaD. Total Left 1 

4 0 10 0 14 I 0 
2 0 15 0 17 0 
4 0 21 0 25 0 
3 0 19 0 22 0 

13 0 65 0 78 0 
16.7 0 83.3 0 0 
.813 .000 .774 .000 .780 .000 

File Name 
Site Code 
Start Date 
Page No 

: KulaHwy-KulaRd PM 
: 00000001 
: 9/2/2009 
: 1 

Kula Highway I ~ 
Northbound i EaS~boun I 

Thru Ri ht Peds i App. Total lApp. Total I Int. Totan 
66 3 0 691 0 167 
71 4 0 751 0 197 
77 5 0 82 i 0 242 
61 3 0 64 0 198 

275 . 15 0 290 i OJ 804 

70 2 0 72 01 164 
85 4 0 89 01 197 
93 1 0 94 0, 196 
75 2 0 77 01 182 

323 9 0 332 o! 739 

80 4 0 84 ! 0: 222 
64 4 0 68 ' 0' 193 
76 1 0 77! 0

1 
201 

73 1 0 74 01 217 
293 10 0 3031 0: 833 

891 34 0 925
1 

0 ' 2376 
96.3 3.7 0 1 
37.5 1.4 0 38.91 0' , 

---, 
Kula Highway I Eastboun Ii 
Northbound I d 

Thru I Right I Peds ! App. Tota! ~ App. Total I Int. Te Thru I Right I Peds ! App. Total ~App. TcililTL In!. Total I 

80 4 0 
64 4 0 
76 1 0 
73 1 0 

293 10 0 
96.7 3.3 0 
.916 .625 .000 

841 01 
68 0 I 

77Jl 74' 0 303i-- 0' 

. 902 i >+-. .000. 

222 
193 
201 
217 

-833-

-~3S: 
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HCS+: Unsignalized Intersections Release 5.4 

_________________________ TWO-WAY STOP CONTROL SU~~RY __________________________ ___ 

Analyst: CL 
Agency/Co. 
Date Performed: 9112/2009 
Analysis Time Period: AM Peak 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: Year 2009 
Project ID: 
East/West Street: Lower Kula Road 
North/South Street: Kula Highway 
Intersection Orientation: NS Study period (hrs) , 1.00 

Vehicle Volumes and Adjustments 
Major Street: Approach Northbound 

Movement 1 2 3 
L T R 

Volume 386 8 
Peak-Hour Factor, PHF 0.81 0.81 
Hourly Flow Rate, HFR 476 9 
Percent Heavy Vehicles 
Median Type/Storage Undivided / 
RT Channelized? 
Lanes 1 0 
Configuration TR 
Upstream Signal? No 

Minor Street: Approach Westbound 
Movement 7 8 9 

L T R 

Volume 8 100 
Peak Hour Factor, PHF 0.59 0.58 
Hourly Flow Rate, HFR 13 172 
Percent Heavy vehicles 2 2 
Percent Grade (% ) 0 
Flared Approach: Exists?/Storage No / 
Lanes 0 0 
Configuration LR 

Delay, Queue Length, and Level of 
Approach NB SB Westbound 
Movement 1 4 7 8 9 
Lane Config LT LR 

v (vph) 148 185 
C(m) (vph) 1078 517 
vic 0.14 0.36 
95% queue length 0.48 1.66 
Control Delay 8.9 15.8 
LOS A C 
Approach Delay 15.8 
Approach LOS C 

Southbound 
4 5 6 
L T R 

129 283 
0.87 0.87 
148 325 
2 

0 1 
LT 

No 

Eastbound 
10 11 12 
L T R 

0 
/ 

Service ____________________ __ 

Eastbound 
10 11 12 



HCS+: Unsignalized Intersections Release 5.4 

____________ TWO-ivAY STOP CONTROL SUMMARY _____________ _ 

Analyst: CL 
Agency / Co. : 
Date Performed: 9/12/2009 
Analysis Time Period: PM Peak (School) 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: Year 2009 
Project ID: 
East/West Street: Lower Kula Road 
North/South Street: Kula Highway 
Intersection Orientation: NS Study period (hrs): 1.00 

_____________ Vehicle 
Major Street: Approach 

Volumes and Adjustments ______________ ___ 
Northbound 

Movement 1 2 3 
L T R 

Volume 279 14 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 

0.89 0.89 
31315 

Lanes 
Configuration 
Upstream Signal? 

Undivided 

1 0 
TR 

No 

Westbound Minor Street: Approach 
Movement 7 8 9 

L T R 

Volume 10 117 
Peak Hour Factor, PHF 0.58 0.57 
Hourly Flow Rate, HFR 17 205 
Percent Heavy Vehicles 2 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage No 
Lanes 0 0 
Configuration LR 

I 

I 

__________ Delay, 

Approach 
Movement 
Lane Config 

NB 
Queue 

SB 
4 
LT 

Length, and Level of 
Westbound 

v (vph) 

C (m) (vph) 

vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

1 

128 
1232 
0.10 
0.35 
8.3 

A 

7 8 9 
LR 

222 
647 
0.34 
1. 56 
13.5 

B 

13.5 
B 

southbound 
4 5 6 
L T R 

117 264 
0.91 0.91 
128 290 
2 

0 1 
LT 

No 

Eastbound 
10 11 12 
L T R 

0 
I 

Service' __________ _ 
Eastbound 

10 11 12 



HCS+: Unsignalized Intersections Release 5.4 

____________ TWO-WAY STOP CONTROL Sm1MARY ____________ _ 

Analyst: CL 
Agency /Co. : 
Date Performed: 9/12/2009 
Analysis Time Period: AM Peak 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: 
Project ID: 
East/West Street: 
North/South Street: 

Year 2009 

Haleakala Waldorf Dwy 
Lower Kula Road 

Intersection Orientation: NS Study period (hrs) , 1. 00 

Vehicle Volumes and Adjustments 
Major Street: Approach Northbound 

Movement 1 2 3 
L T R 

Volume 24 49 
Peak-Hour Factor, PHF 0.76 0.76 
Hourly Flow Rate, HFR 31 64 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided / 
RT Channelized? 
Lanes 0 1 
Configuration LT 
Upstream Signal? No 

Minor Street: Approach Westbound 
Movement 7 8 9 

L T R 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage / 
Lanes 
Configuration 

Approach 
Movement 
Lane Config 

v (vph) 
C (m) (vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

Delay, 
NB 
1 
LT 

31 
1341 
0.02 
0.07 
7.7 

A 

Queue 
SB 
4 

Length, and Level of 
Westbound 

7 8 9 

Southbound 
4 5 6 
L T R 

71 77 
0.65 0.65 
109 118 

1 0 
TR 

No 

Eastbound 
10 11 12 
L T R 

49 16 
0.41 0.41 
119 39 
2 2 

0 
No / 

0 0 
LR 

Service _____ ~------­
Eastbound 

10 11 
LR 

158 
721 
0.22 
0.84 
11.4 

B 
11.4 

B 

12 



HCS+: Unsignalized Intersections Release 5.4 

__________________ TWO-WAy STOP CONTROL SUMMARY __________________________ _ 

Analyst: CL 
Agency/Co. : 
Date Performed: 9112/2009 
Analysis Time Period: PM Peak (School) 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: Year 2009 
Project ID: 
East/West Street: 
North/South Street: 

Haleakala Waldorf Dwy 
Lower Kula Road 

Intersection Orientation: NS Study period (hrs) , 1. 00 

Vehicle Volumes and Adjustments_ 
Major Street: Approach Northbound 

Movement 1 2 3 
L T R 

Volume 15 53 
Peak-Hour Factor, PHF 0.77 0.77 
Hourly Flow Rate, HFR 19 68 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided 1 
RT Channelized? 
Lanes 0 1 
Configuration LT 
Upstream Signal? No 

Minor Street: Approach Westbound 
Movement 7 8 9 

L T R 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 1 
Lanes 
Configuration 

Approach 
Movement 
Lane Config 

v (vph) 
C(m) (vph) 
vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

Delay, 
NB 
1 
LT 

19 
1406 
0.01 
0.04 
7.6 

A 

Queue 
SB 
4 

Length, and Level of 
Westbound 

7 8 9 

Southbound 
4 5 6 
L T R 

63 59 
0.71 0.71 
88 83 

1 0 
TR 

No 

Eastbound 
10 11 12 
L T R 

67 18 
0.47 0.47 
142 38 
2 2 

0 
No 

0 0 
LR 

Service 
Eastbound 

10 11 
LR 

180 
774 
0.23 
0.91 
11.1 

B 
11.1 

B 

1 

12 



HCS+: Vnsignalized Intersections Release 5.4 

____________ TWO-WAY STOP CONTROL SUNMARY _____________ _ 

Analyst: CL 
Agency ICo. : 
Date Performed: 9/12/2009 
Analysis Time Period: AM Peak 
Intersection: 
Jurisdiction: 
units: U. S. Customary 
Analysis Year: Projected 
Project ID: 

w/ proj 

East/West Street: 
North/South Street: 

Lower Kula Road 
Kula Highway 

Intersection Orientation: NS 

Vehicle Volumes and 
Majo:r Street: Approach Northbound 

Movement 1 2 
L T 

Volume 386 
Peak-Hour Factor, PHF 0.81 
Hourly Flow Rate, HFR 476 
Percent Heavy Vehicles 
Median Type/Storage Undivided 
RT Channelized? 
Lanes 1 0 
Configuration TR 
Upstream Signal? No 

Minor Street: Approach Westbound 
Movement 7 8 

L T 

Volume 17 
Peak Hour Factor, PHF 0.59 
Hourly Flow Rate, HFR 28 
Percent Heavy Vehicles 2 
Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 1 1 
Configuration L R 

Study period (hrs) , 1. 00 

Adjustments 
Southbound 

3 4 5 6 
R L T R 

10 151 283 
0.81 0.87 0.87 
12 173 325 

2 
/ 

0 1 
LT 

No 

Eastbound 
9 10 11 12 
R L T R 

159 
0.58 
274 
2 

0 
/ / 

________________ Delay, 
Approach NB 

Queue 
SB 
4 

LT 

Length, and Level of 
Westbound 

789 

Service ____ ~--~-----------­
Eastbound 

Movement 1 
Lane Config 

v (vph) 
C (m) (vph) 

vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

173 
1075 
0.16 
0.57 
9.0 

A 

L 

28 
215 
0.13 
0.45 
24.2 

C 

10 11 12 
R 

274 
584 
0.47 
2.61 
16.6 

C 
17 .3 

C 



HCS+: Unsignalized Intersections Release 5.4 

_______________________ TWO-WAY STOP CONTROL SUMV~RY ________________________ ___ 

Analyst: 
Agency /Co. ; 
Date Performed: 

CL 

9/1212009 
Analysis Time Period: PM Peak (School) 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: Projected w/ proj 
Project 1D: 
East/West Street: Lower Kula Road 
North/South Street: Kula Highway 
Intersection Orientation: NS 

_________________________ Vehicle 

Major Street: Approach 
Movement 1 

Volumes and 
Northbound 

2 

Volume 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 
RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

L T 

279 
0.89 
313 

Undivided 

1 0 
TR 

No 

Minor Street: Approach 
Movement 

Westbound 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 

7 
L 

11 
0.58 
18 

Percent Heavy Vehicles 2 

8 
T 

Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 1 
Configuration L 

1 
R 

Study period (hrs): 1.00 

Adjustments ____ ~-----------------------
southbound 

3 
R 

15 
0.89 
16 

9 
R 

128 
0.57 
224 
2 

I 

I 

4 5 6 
L T R 

128 264 
0.91 0.91 
140 290 
2 

0 1 
LT 

No 

Eastbound 
10 11 12 
L T R 

o 
I 

___________________ De1ay, 

Approach 
Movement 
Lane Config 

NB 
Queue 

SB 
4 
LT 

Length, and Level of 
Westbound 

Service' ____________________ _ 
Eastbound 

v (vph) 
C(m) (vph) 

vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

1 

140 
1231 
0.11 
0.38 
8.3 

A 

7 8 9 10 11 12 
L R 

18 224 
314 720 
0.06 0.31 
0.18 1. 35 
17 .2 12.3 

C B 
12.6 

B 



• HCS+: Unsignalized Intersections Release 5.4 

~~~~~~~ _~~~_T\'VO-WAY STOP CONTROL SUMMARY~~~~~~~ _~~~~~~ 

Analyst: CL 
Agency ICo. : 
Date Performed: 9/12/2009 
Analysis Time Period: AM Peak 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: Proj wi project 
Project ID: 
East/West Street: Haleakala Waldorf Dwy 
North/South Street: Lower Kula Road 
Intersection Orientation: NS Study period (hrs) , 

Vehicle Volumes and Adjustments 
Hajor Street: Approach Northbound Southbound 

Movement 1 2 3 4 5 
L T R L T 

Volume 24 117 95 
Peak-Hour Factor, PHF 0.76 0.76 0.65 
Hourly Flow Rate. HFR 31 153 146 
Percent Heavy Vehicles 2 
Median Type/Storage Undivided I 
RT Channelized? 
Lanes 0 1 1 0 
Configuration LT TR 
Upstream Signal? No No 

Minor Street: Approach Westbound Eastbound 
Movement 7 8 9 10 11 

L T R L T 

Volume 49 
Peak Hour Factor, PHF 0.41 
Hourly Flow Rate, HFR 119 
Percent Heavy Vehicles 2 
Percent Grade (%) 0 0 
Flared Approach: Exists?/Storage I 
Lanes 0 0 
Configuration LR 

1. 00 

6 
R 

77 
0.65 
118 

12 
R 

16 
0.41 
39 
2 

No I 

Delay, Queue Length, and Level of 
Westbound 

Service~ ____ ~~~~ ____ ~~ 
Approach 
Movement 
Lane Config 

v (vph) 

C(m) (vph) 

vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

NB SB 
1 4 
LT 

31 
1300 
0.02 
0.07 
7.8 

A 

7 8 9 
Eastbound 

10 11 
LR 

158 
624 
0.25 
1. 01 
12.7 

B 

12.7 
B 

12 



HCS+: Unsignalized Intersections Release 5.4 

~~~~~~~~~~~ __ TWO-WAY STOP CONTROL SUMMARY~~~~~~~~~ __ ~~~ __ 

Analyst: CL 
Agency /Co. : 
Date Performed: 9112/2009 
Analysis Time Period: PM Peak (School) 
Intersection: 
Jurisdiction: 
Units: U. S. Customary 
Analysis Year: Projected w/ project 
Project ID: 
East/West Street: Haleakala Waldorf Dwy 
North/South Street: Lower Kula Road 
Intersection Orientation: NS Study period (hrs): 1.00 

__ ~~~~~~~ __ ~~ ___ Vehicle 
Major Street: Approach 

Movement 1 
L 

Volume 15 

Volumes and 
Northbound 

2 
T 

65 
Peak-Hour Factor, PHF 
Hourly Flow Rate, HFR 
Percent Heavy Vehicles 
Median Type/Storage 

0.77 0.77 
19 84 
2 
Undivided 

RT Channelized? 
Lanes 
Configuration 
Upstream Signal? 

a 1 
LT 

No 

Westbound 

Volume 
Peak Hour Factor, PHF 
Hourly Flow Rate, HFR 
Pergent Heavy Vehicles 

7 
L 

8 
T 

Percent Grade (%) 0 
Flared Approach: Exists?/Storage 
Lanes 
Configuration 

3 
R 

9 
R 

I 

Southbound 
4 5 6 
L T R 

75 59 
0.71 0.71 
105 83 

I 

1 a 
TR 

No 

Eastbound 
10 11 12 
L T R 

67 18 
0.47 0.47 
142 38 
2 2 

a 
No I 

a a 
LR 

________ ~--------__ ,Delay, Queue Length, and Level of 
Approach NB SB Westbound 

Service' ____________________ __ 

Eastbound 
Movement 1 4 7 8 9 
Lane Config LT 

v (vph) 

C (m) (vph) 

vic 
95% queue length 
Control Delay 
LOS 
Approach Delay 
Approach LOS 

19 
1386 
0.01 
0.04 
7.6 

A 

10 11 12 
LR 

180 
744 
0.24 
0.95 
11.4 

B 
11.4 

B 



10. KULA RIDGE MAUKA 
SUBDIVISION MAP AND KULA 
RIDGE CONSOLIDATION MAP 
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11. REVISED SECTION 201H-38, 
HAWAI'I REVISED STATUTES 

EXEMPTIONS 
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PROPOSED REVISED EXEMPTIONS FOR AFFORDABLE HOUSING SUBDIVISION
PROPOSED SECTION 201H, HRS, EXEMPTIONS
FROM THE MAUI COUNTY CODE (“MCC”) 

A. EXEMPTION FROM TITLE 2, MCC, ADMINISTRATION AND PERSONNEL

1. An exemption from Chapter 2.80B, MCC, General Plan and
Community Plans, shall be granted to permit the project
without obtaining a general plan andcommunity plan
amendment.

2. An exemption from Chapter 2.96, MCC, Residential
Workforce Housing Policy shall be granted for the project
in accordance with Section 2.96.030.B.6, MCC.

B. EXEMPTION FROM TITLE 14, PUBLIC SERVICES

1. Exemption from Chapter 14.74, Impact Fees for Traffic and
Roadway Improvements in Makawao-Pukalani-Kula, Maui,
Hawaii, to exempt the project from traffic impact fees
should such fees be adopted prior to the issuance of
building permits for the project.

C. EXEMPTIONS FROM TITLE 16, MCC, Buildings and Construction

1. Exemptions from MCC Chapters 16.04A, Fire Code, 16.18A,
Electrical Code, 16.20A, Plumbing Code, and 16.26,
Building Code, shall be granted to exempt the project
from fire, electrical, plumbing, building permit fees and
demolition permit fees, as well as inspection fees.

D. EXEMPTIONS FROM TITLE 18, MCC, SUBDIVISIONS

1. Exemptions from Section 18.04.030, MCC, Administration,
and related land use consistency requirements of Title
18, shall be granted to exempt the project from obtaining
a change in zoning and community plan amendment to enable
subdivision approval.

2. An exemption from Section 18.16.320, MCC, Parks and
Playgrounds, shall be granted to allow the 3.0 acres of
park land and accompanying comfort station within the
project to satisfy the park dedication and assessment
requirements.
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3. An exemption from Section 18.16.050 MCC, Minimum Right-
of-way and Pavement Widths, shall be granted to allow 24
ft. right-of-way and 20 ft. pavement widths for private
streets within the subdivision.

E. EXEMPTIONS FROM TITLE 19, MCC, ZONING

1. An exemption from Chapter 19, MCC, shall be granted to
permit the development and use of the parcel for single-
family, duplex, and rural residential purposes, including
supporting infrastructure requirements.  Further, this
exemption shall allow the subdivision of the property in
the plat configuration shown in Attachment “A”.  The
following zoning standards shall apply to the proposed
lots:

Affordable Lots

Minimum Lot Size . . . . . . . . . . 5,000 square feet
Minimum Lot Width . . . . . . . . . . . . . . . 60 feet
Front Yard Setback . . . . . . . . . . . . . . 10 feet
Zero Lot Line . . . . In conformance with R-0 Standards
Access Yard Setback Line . . . . . . . . . . . 15 feet

Other Setback Lines . . . . . . . . . 6 feet at 1-story
Height . . . . . . No building shall exceed 1-story or

24 feet in height from finished
grade of the subdivision

Duplex Standards

Minimum Lot Size . . . . . . . . . . 7,500 square feet
(There may be more than one duplex dwelling on any lot,
provided that there is not less than 7,500 square feet
for each two-family dwelling (duplex).)
Minimum Lot Width . . . . . . . . . . . . . . . 65 feet
Front Yard Setback . . . . . . . . . . . . . . 15 feet
Side Yard Setback . . . . . . . . . . 6 feet at 1-story
Rear Yard Setback . . . . . . . . . . . . . . . 20 feet
Height . . . . . . No building shall exceed 1-story or

24 feet in height from finished
grade of the subdivision



5,200 to 5,800 36 
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Con dominium 34 

--------. Greenway Trail 
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Source: Architcctural1)e5ign & Construction,lnc. 

Attachment "A" Proposed Kula Ridge Affordable 
Housing Subdivision 

Revised Conceptual Site Plan 

NOT TO SCALE 

Prepared for: Kula Ridge, LLC MUN E KIY O & HIRA G A , I N C . 
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Market Lots

Minimum Lot Size . . . . . . . . . . 6,000 square feet
Minimum Lot Width . . . . . . . . . . . . . . . 60 feet
Front Yard Setback . . . . . . . . . . . . . . 15 feet
Other Setback
Lines . . . . . . 6 feet at 1-story, 10 feet at 2-story

Height: No building shall exceed 2-story or 30 feet in
height from finished grade of the subdivision.

F. EXEMPTIONS FROM TITLE 20, MCC, ENVIRONMENTAL PROTECTION

1. An exemption from Section 20.08.090, MCC, Grubbing and
Grading Permit Fees, shall be granted to exempt the
project from payment of grading, grubbing and excavation
permit fees, as well as inspection fees.




