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February 27, 2007

Dr. Michae! Degu LOG NO: 20070636

Scientific Consultant Serviees, lnc, DEOC NO: 0702MK21

711 Kapiolani Boulevard. Suite 975 Archacology

Honrolulu, Hawaii 96813
Dear Dr. Dega:

SIMJECT:  Chupter GE-42 Historic Preservation Review —
Archaeological Inventory Survey on 48.117 Acres for Clayton Nishikawa
Kealwhou Ahupuaa, Makawao District, Island of Maw}
IMK (2) 2-3-01:174

‘Thaok you for the opportunity 10 review this revised report which was received by our staff on November
13, 2006 (MoGerty et al. 2006, An Archaeological Inventory Survey Report on 48.117 Acres Located in
Kealahou Ahupuaa, Kula, Makawao Disirict, Maui Island, Howdii [TMK: 2-3-001:174])...S¢ientific
Consultant Scrvices, Inc., ms. We have previously provided comments on the drafi archaeological
inventory survey report (DOC NO: H610MK35) and recommended the following revisions,

13-276-§ () & summary of findings
{2) Map or wmaps locating all historic properties, with bounduries und one site location mup being
a refevanl portion of the USGS survay topo map
(3) Table presenting sites with' SIHP number, farmal type and possible function
(4} If multiple sites within a major functional type (religious, burial, perm hab and temp hab)
include a sumnary of each type
(5) Re-evaluation of ideas on historic land us¢
(6) If more than five siles within 4 major functional type, include:
{A) A table itemizing each sit¢ and rclcvant constituent gtructures
{B) Map showiny distribution of sites within that functional type

The ahove revisions have been acceptubly addressed in the revised reporl and accompanying
correspondence.

We agree that all of the sites are significant under Criterion “1" for information content. As indicated in
the review of the draft report, the historic properties eepresent pre-Comtact agricultural use of the area, and
post-Contact use for ranching, agricalture and historic habitation.



Dr. Michael Doga
Pape 2

We also believe that archacological monitoring is warranted. We will await submittal of an archacological
monitoring plan for review and acceptance concurrens with applications for propased development,

The report is acceptable. If you have any questions, please contact Dr. Melissa Kirkendall at (808) 243.
5169.

n, Administrator
Historic Preservation Division

o Bert Raue, DPWEM, County of Maui
Jef! Hunt, Director, Dept, of Planning, 250 S. Uigh Street, Wailuko, HT 96793
Maui Cultural Resources Commission, Dept. of Planning, 250 S, High Sireet, Wailuku, H 96793
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Traffic Impact Report for the Kula Ridge Development

I

INTRODUCTION
A. Purpose of Study

The purpose of this study is to identify and assess the traffic impacts resulting
from the proposed Kula Ridge development in Kula on the island of Maui. The
project site for the proposed residential development is located east of Lower Kula
Road niear the Kula Community Center.
B. Scope of Study

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

I. Description of the proposed project.

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

3. Analysis of future roadway and (raffic conditions without the proposed
project.

4, Analysis and development of trip generation characteristics for the
proposed project.

Superimposing site-generated traffic over future traffic conditions.
é. The identification and analysis of traffic impacts resulting from the
proposed project.
7. Recommendations of improvements, if appropriate, that would
. mitigate the traffic impacts resalting from the proposed project.
PROJECT DESCRIPTION
Al Location
The project site is located zlong Lower Kulz Road sast of the Kula
Community Center in Kula on the island of Maui (see Figure 1) and js 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-acte site located east of Lower Kuia Road. The project site will be divided

into 42 residential lots, 70 affordable housing residential lots, 4 agricultural lots, and
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approximately 3-acre park that will be dedicated to the County of Maui. Each
residential and agricultural lot is expected to house a residential dwelling that is
anticipated to be completed and occapied 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.
. EXISTING TRAFRIC 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-fane State of Hawaii roadway genetally oriented in the north-south direction that
serves 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 intersects
Kula Highway several times along its alignment. Northwest of proposed project site,
Lower Kula Road intersects Alanui Place and the dtiveway for the Kula Community
Center. At this unsignalized intersection, both approaches of Lower Kufa Road have
one lane that serves all traffic movements. Alanui Place is a two-way, two-lane
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
serves all traffic movements. The westbound approach of the intersection is
comgrised of the driveway for the Kula Community Center whick has one iane that
serve all traffic movements at this intersection,

Northwest of intersection with Alanui Place, Lower Kula Road intersects Kula
Highway. At this unsignalized T-intersection, the Lower Kula Road approach has one
lane that serves lefi-turn and right-turn traffic movements. The northbound approach

of the highway has one fane at this intersection that serves through and right-tum
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traffic movements while the southbound approach has one lane that serves fefi-tum
and through traffic movements,
Soutk of the intersection with Alanui Place, Lower Kula Road intersects Copp
Road. At this unsignalized 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 alignment. At the intersection with Lower Kula
Read, both approaches of Copp Road have one lane that serves all t;.sfﬁc movements.
Further southwest, Lower Kulz Road intersects Kula Highway again. At this
unsignalized t-intersection, the Lower Kula Road approach has one iane that serves
fefi-tum and right-turn traffic movements, The northbound approach of the highway
has one lane at this intersection that serves through and right-turn traffic movements
while the southbound approach has one lane that serves left-turn and through traffic
Inovements.
C. Traffic Yolumes and Conditiens
L General
a. Field Investigation
A field investigation was conducted on May 31 and Tune 1, 2005,
and April 2526, 2000 and consisted of manuat turning moverment
count surveys during the moming 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:
s Lower Kula Road, Alanut Piace, the Kula Community Center
driveway
*  Lower Kula Road and Kulz Highway (North)
+ Lower Kula Road and Copp Road
* Lower Kula Road and Kula Highway (South}
In addition, 24-hour mechanical traffic count surveys were

cellected along Lower Kula Road and Kula Highway to verify the peak

Traffic impact Report for the Kula Ridge Developrient
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traffic periods in the project vicinity. Appendix A includes the
existing traffic count data.
b. Capacity Analysis Methodolegy

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 Level of Service (LOS) to identify
the traffic impacts associated with wraffic demands during the peak
periods of traffic.

LOS is a quantitative and gualitative 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” {v/c) ratio is another measure indicating
the relative traffic demend to the road carrying capacity. A v 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.

Ezxisting Peak period Traffic
a. General

Figures 3 and 4 illustrate the existing AM and PM peak period
traffic volumes and operating conditions, The moming 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 generaily eccurs
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 comruter peak hour time periods for

Page 6
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each infersection may differ slightly as shown in Table 1.

Table 1: Pealt Periods of Traffic

Traffic Impact Report for the Kula Ridge Development

Intersection Al Peak PM Peak
Lower Kula Road/Alanui Place/Kula 700 Mt 345PMie
Community Center Driveway 8:00 AM 4:45 PM
Lower Kula Road/Kula Highway 700 AMto | 3:30PMto
(North) 8:00 AM 4:30 PM
T AMto | 345 PMto
Lower Kula Road/Copp Road 2:00 AM 4:45 PM
Lower Kula Road/Kula Highway T00AMto | 4:00PMto
{South} 8:00 AM 5:00 PM

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 Kuta Road, Alanui Place, the Kula Community
Center Driveway

At the intersection with Alanui Place and the Kula Community
Center driveway, Lower Kula Roed 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 Alanuj Place approach of the intersection camies 12
vehicies 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.
I3 Lower Kula Read and Kula Highway (North}

At the northemn intersection with Kula Highway, Lower Kula

Road carries 97 vehicles westbound during the AM peak period.

Page 9

During the PM peak period, the traflic volume is less with 69 vehicles
traveling westbound. The Lower Kula Road approach of the
intersection operates at LOS “C” and L.OS “B™ during the AM and PM
peak periods, respectively,

The Kula Highway approaches of the infersection cary 513
vehicles northbound and 422 vehicles southbound during the AM peak
period. During the PM peak period, the ovetall 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 lefi-turn and through traffic
moversent which operates at LOS “A” during both peak periods.

d. L.ower Kula Road and Copp Road

At the intersection with Copp Road, Lower Kula Road catries
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 nosthbound 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 inter‘section carry 55
vehicles castbound and 102 vehicies westbound during the AM peak
period. During the PM peak period, the overall traffic volume is Jess
with §3 vehicles traveling eastbound and 51 vehicles traveling
westbound. Both approaches of Copp Road operate at £LOS “A"
during both peak periods.

e Lower Kula Road and Kuta Highway {(Seuth}

At the southern unsignalized intersection with Kula Highway,
Lower Kula Road carries 9 vehicles westbeund 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

Page 10
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approach of this intersection operates at LOS “B” and LOS “A” during Table 2: Peak Hour Trip Generation (Cont’d)
the AM and PM peak periods, respectively.

COUNTY PARK
The Kula Highway approaches of the intersection carry 279 INDEPENDENT VARIABLE Acres of Development = 5
vehicles northbound and 162 vehicles southbound during the AM peak PROJECTED TRIP ENDS
AMPEAK ENTER
period. During the PM peak period, the overail traffic volume is EXIT g
approximately the same with 238 vehicles traveling northbound and TOTAL G
220 vehicles traveling southbound. The critical traffic movement on PMPEAX E;Q}’{E'I‘::EFR g
the highway approaches at this intersection is the southbound lef-turn TOTAL 0
. . TOTALS
d thr traffic movement which operates at LOS “A”™ d both
an mfgh atfic m perales a UFINg 50 PROGIECTED TRIP ENDS
peak periods. ) AM PEAK ENTER 23
. ; EXIT 68
1¥. PROJECTED TRAFFIC CONDITIONS
TOTAL N
A, Site-Generated Traffic PM PEAK ENTER 77
1. Trip Generation Methodology EXIT 45
TOTAL 123
The trip generation methodology used in this study is based upon
generally accepted techniques developed by the Institute of Transportation Z. Trip Distribution
Engineers (JTE) and published in “Trip Generation, 7% Edition,” 2003, The Figures 5 and 6 show the distribution of site-generated traffic during
ITE trip generation rates are developed empirically by correlating the vehicte the AM and PM peak periods. Access to the proposed Kula Ridge
trip generation <ata with various land use characteristics such as the number of development wilf be provided via z new access road off Lower Kula Road.
vehicle trips generated per dwelling unit. Tzble 2 summarizes the project site The directional distribution of site-generated traffic was based on the
trip peneration characteristics applied to the AM and PM peak periods of prevalent distribution of traffic along Lower Kula Road. As such, 46.9% of
traffic. the vehicies were assumed to be traveling northbound while 53.1% were
Table 2: Peak Hour Trip Generation assumed to be traveling southbound during the AM peak period. Similarly,
SINGLE-FAMILY DETACHED HOUSING during the PM peak period, 67.0% were assumed to be traveling northbound
INDEPENDENT VARIABLE Prwelling Units = 210 while 33.0% were assumed to be traveling southbound. The directional
PROJECTED TRIP ENDS distribution of traffic at the study intersections was assumed to remain similar
AM PEAK ENTER 23 . )
EXIT 68 te existing conditions.
TOTAL 91
PM PEAK. ENTER 77
) EXIT 45
TOTAL 123

Page 11 Page 1z
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B. Through Traffic Forecasting Methodology

An anatysis 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 growth of traffic demands in the project vicinity.
Using linear regression analyses, historical data indicates an average annual traffic
growth rate in the vicinity of approximately 2.7%, while the MLRLTP indicates an
average annuatl traffic growth rate of less than 6.5%. 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 1.1} was applied fo 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 Decemnber 2003, the proposed development is anticipated
fo generate 2 trips and 4 trips during the AM and PM peak periods, respectively.
These trips weze assigned to the street network in the stady 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 withoui the proposed Kula Ridge development are shown in
Figures 7 and 8, and surwnarized in Table 3. The existing levels of service are

provided for comparison purposes. LOS calculations are included in Appendix D.
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Kuia Road with Alanui Place/Kula Community Cenier Driveway and Copp Road are

expected to continue operating at LOS “A” while the westbound and scuthbound

ALANUI PLACE
30
A

approaches of the southern intersection with Kula Highway are anticipated to
continue operating at LOS “B” and LOS “A,” respectively, during the AM ard PM
peak periods, Similarly, af the northern intersection of Lower Kuia Road with Kufa

Highway, the westbound approach is anticipated to continue operating at LOS “C”

<d] * S W
pu
— pm}
£ g Jed = 2 *
2 ~ 5 [TH Table 3: Existing and Projected (Without Project) LOS
~ 2 Traffic Operating Conditions
o
-«
& AM PM
Year Year
«'f 2 - Critical 2009 2049
pl 8 Approach/ wiott wiout
o - Intersection Movement | Exist | Proj | Exist | Proj
8 Lower Kula Road/ Eastbound A A A A
o :{‘l"’lmg Place/ v Westbound - - A A
b ula Community Center
5 Driveway Northbousnd A A A A
O Southbound A A A A
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E. Total Traffic Velumes With Project

The projected Year 20609 AM and PM peak period traffic volumes and

operating conditions with the development of the proposed Kula Ridge development

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

traftic 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 Kilz 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 age included in Appendix E.

Table 4: Existing and Projected Year 2009 (With and Without Project)
Traffic Operating Conditions

AM PM

Year 2609 Year 2069

Critical Approach/ wiout; wf wiout] w/

Intersection Movement Exist | Proj | Proj | Exist{ Proj | Proj
Lower Kula Road/ Eastbound A A A A A A
Alanui Place/ Westbound - - - A A A
ggl‘?ﬁg:’;‘m“mty et T ortiboung AT AT A[A]Ll AT A
Southbound A A A A A B
Lower Kula Road/ Westbound LT C C C B B C
Kula Highway (North) RT C B
Southbound A A A A A A
Lower Kula Road/ Eastbound A A A A A A
Copp Road Westbound A A A A A A
' Northbourd Al AT AT A A A
Southbourd A A A A A A
Lower Kuia Road/ Westbound B B B B B B
Kula Highway (South) Soutkbound Al A | AFAa| & A
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] o 2
6-47 2 g " Traffic operations in the vicinity of the proposed Kula Ridge development are
2 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 Place/Kula
«f g Community Center Driveway, Copp Road, and Kula Highway (South) are expected to
0’6@ operate at fevels of service similar to Year 2009 without project conditions during both peak

hours of traffic with the exception of the scuthbound approach of the intersection with Alanui
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Place/Kula Community Center driveway which is expected 1o deteriorate from LOS “A” to

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

COPP ROAD
!‘*‘?‘)

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

encroachments o oncoming traffic fanes.
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N R~ e § [ during both peak periods while the right-turn traffic movement s anticipated to operate at
= =z =
% @ ¢ ? P gwg W § & LOS “C” and LOS “B” during the AM and PM peak periods, respectively.
2
W o = ol é Vi. RECOMMENDATIONS
fatd Z o > —
& a8 5 e} wi o Based on the analysis of the traffic data, the following are the recommendations of
& I
5 = % % g 8 this study to be incorporated in the project design.
4 > -
o o~ 2 § 2 €1 3 1. Maintain sufficient sight distance for motorists to safely enter and exit alf project
Z o & g2 O roadways.
g m § e Sy oy v
E © g Z 32 L 2, Provide adequate on-site loading and off-loading service areas and prohibit off-site
b o " w =32 3 L<E.| loading operations
k=24 /s bs) -
¥ 2 o e
= §_ = @ﬁ ?’D ® = 3. Provide adequate tum~around area for service, delivery, and refuse coliection vehicles
iz % g o to manstiver on the project site to avoid vehicle-reversing maneuvers onto public
go 2 g roadways.
3 e}
2 * o 2 4. Provide sufficient taming radii at al project roadways to aveid or minimize vehicle
<L
131
-

5. Provide exclusive lefti-turn and right-turn lanes on the westbound approach of Lowet
Kula Road at the northem intersection with Kula Highway to minimize the impact of
lefi-turning vehicles on the higher volume of right-turning vehicles on that approach,
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Traffic Impact Report for the Kula Ridge Development

VIi. CONCLUSION

The proposed Kuls Ridge development is expected to include 42 residential lots, 70
affordable housing residential Jots, 4 agricuitural lots, and an approximately 3-acre park that
will be dedicated to the County of Maui. With the implementation of the aforementioned
recommendations, the proposed Kuta Ridge development is not expected to have a
significant impact on traffic eperations 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 northem

intersection of Lower Kula Road with Kula Highway.

APPENDIX A

EXISTING TRAFFIC COUNT DATA
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Counter: D1-0769
Counted By: GMT
Weather: CLEAR

Wilson Okamoto Corporation

1907 S. Beretania Street, Suite 400

Honolulu, HI 96828

File Name : KulLkul-nA
Site Code : 00000001
Start Date : 6/1/2005

PageNo 1
Seoups Printed- Unshi
Kula Higtwvay Lower Kula Hwy (Nerth) Kula Highway
Southbound - Westhound Northbound
Start Time Lelt | Thru|  Right]  App. Tolal Teft] Thit Right]_ App. lotal Cet T Thru Right - Yotal | Agp, Tolal Int, Tolel
Factor 101 1.0} 0L ] a7 10 101 K] 10
0600 AM 2 17 i) 19 [4 ] 0 10 Q 59 [} 59 1] (1)
08115 AM 2 29 0 3 ¢ 4] 7 1 1] 65 4 68 Li] 106
06:30 A 3 50 Q 53 1 1] 8 ] 0 €3 1 64 ¢ 126
06:45 AM i 45 Y 58 3 Q 10 13 o 98 [ 99 1] 158
Total 18 141 2 159 4 [ 35 19 0 289 1 290 3] 488
07:00 AM it 63 0 74 3 g 17 0 0 103 2 05 i} 199
07:15 AM 13 94 4] 107 1 Q 22 23 0 139 i] 139 ) 269
9730 AM 15 122 Q 137 3 Q 22 25 0 140 2 142 G 304
QF:45 AM 3% &5 g 104 i} Q 23 29 Q 122 5 27 9 26¢
Tolal 78 344 G 422 13 [1] 84 97 Q 504 ] 513 [] 1032
Grand Total 9% 485 0 581 17 ] 119 136 9 793 10 803 9 1529
Apprch % 18.5 835 0.¢ 12.8 00 B7.5 0g 98.8 1.2
Tatal % 6.3 318 4.9 8.2 1.4 0.0 7.8 29 00 §2.2 0.7 528 0.0
Kula Highway Lowec Kula Heey {North} Kula Highway
Southbeund Waosth Northbound
[ Stad Timie Len Thae |~ Right]  App. Tofal} teft] Thio ] Righi] App. Totaij  Left]  Thruf — "Righi] “App. Totl] Agp Totel Ink Tolai}
Peak Hour Fram 06:00 AM to §7:45 AM -Paak t of 1
Intersection  07:00 AM
Volume i 244 0 422 13 Q 84 97 0 504 g 513 ] 1032
Percent 18.5 81.5 0.0 13.4 0.0 86.6 L] 88.2 18
07:30 Voluma 15 122 0 137 3 0 22 25 ¢ 140 2 142 ¢ 04
Peak Factor 1 0849
High Int. 07:30 AM 07:45 AM 0730 AM 5:45:00 AN
Voluma 15 122 0 137 § 0 23 29 ] 140 z 142
Poak Facter 6770 0836 ¢.503
Wiison Okamoto Corporation
1907 S. Beretania Straet, Suite 400
Counter; D1-0769 Honolulu, Hi 96826 File Name : KulLkul-nP
Counted By: GMT Site Code : 00000001
Weather: CLEAR Start Date : 5/31/2005
PageNo 1
R e Greups Printed- Unshifted
Kula Highway Lower Kula Highway (North} Kyl Highway
Southbound Wastbound Narthbound
Start Time Left Theu Right | App. Total Left{ Thru T Right . Total Leftt Thi|  Right]  App, Tolal|_ Aop. Tetal folL Total
Facior t0] 1.0 100 1.0 10 1.4 & 0% 18] ]
0300 PM 16 54 [i] 70 1 0 23 24 1] 5% 1] 59 [] 153
03:15 &m 13 59 [ 12 3 0 i3 16 ] 77 4 a1 i} 169
03:30 PM 27 N 0 114 2 G 3 K] 0 a3 i &3 0 222
045 Pt 15 8 0 98 3 0 17 20 4] 7 0 71 ] 188
Total 7 287 ¢ 358 [ [} 86 75 [ 235 5 300 0 733
04:00 PM 20 86 a 06 1 ] 20 2% 0 97 3 0 [ 227
04:15 PM 14 86 [+] 103 1 [ 12 13 U 79 [} 85 0 201
Q4:30 PM 18 75 0 93 1 [+ 19 20 0 73 1 74 [+ 187
[ . 23 50 o] 113 1 Q 12 13 ¢ 83 4 &t 1] 213
Total 78 37 ) 415 4 ] 63 67 [4 332 14 346 ] 828
05:00 PM 21 82 q 03 1 0 22 223 0 56 1 57 o 183
0515 PM 34 72 i) 106 1 a 18 124 0 76 ? 73 0 a0m
05:30 P i 68 0 99 1 q 2t 22 a 4 1 kL] 0 156
0545 PM 29 77 o 105 o g [ 8! 9 63 1 54 ¢ 178
Total 115 299 0 414 3 ) G5 68 2 269 5 214 0 756
Grand Total 264 923 [ 1187 16 1] 194 219 q 896 4 920 < 2317
Apprch % 222 77.8 4.0 7.6 0.6 924 0.0 97.4 2.6 R
Total % 1.4 353 0.0 51.2 0.7 0.0 8.4 a1 Q2.0 387 10 39.7 2.0
Hula Fiighway - Lawer Kula Highway (Morlh Kila Highway
Southbound Westoound Northbound
Tir Cefi[“Tnu ] Right] App. Yotal] " Lef] Yo [T Right] App. Total | Tl [ Theu ] Right [ App. Total| " App, Tofal} _int, Tofal]
0300 PM 10 05:45 PM - Peak 1 ¢f 1
tnlersection  03:30 P
Valume 79 346 1] 425 7 Q¢ 62 69 [ 335 o 345 0 839
Percent 8.6 814 0.0 191 Q9 89.9 Q.0 97.1 29
04:00 Violume 2¢ 86 0 106 1 0 20 21 [¥] 97 3 100 ] rre
Peak Factar 0.924
High Int,  03:30 PM 04:00 PM 0400 PM 2:45:00 PM
Volume 27 Eal a hats 1 Q 2 H 0 97 3 100
Paak Faclor 0.50¢ 0.821 Q.883




WILSON OKAMOTO CORPORATION
1807 5. Beretania Streot, Suite 400
Honolulu, Hawaii 96826

Counter:D4-3891 File Name : LowAlaA
Counted:TO Site Code : 00000002
Weather:.Clear Start Date : 4/26/2006
PageMo @1
Groups Printed- Unshifted
1.ower Kuta Road Dwy. To Kula Comm,. Centor Lower Kula Road Alanul Place
Southbound Waslhound Horthbound Eastbound
Stari Tima Left| ~ Thru{ Righi [ Aop. Total Lelit! _Thu]  Right] App. otal Lefi] _ Thru] Right] App. Yotal Loft] _ Thru| Right] App. Totai} _int. Total]
06:00 AM [} [ [1] [ 1] 0 Q [ 1 E] [+ 10 4 0 1 5 21
08:15 AM [} 5 0 & Q 0 a 0 [} 5 i3 8 2 0 1 3 13
08:30 AM 0 & 0 6 [ 4] 0 9 0 ] Q 8 ¢ 0 9 ¢ 12
06:45 AM 1 7 1] g ¢ 0 t 1 1 13 4] 1 2 )] 9 2 25
Total 1 24 1] 25 13 ] 1 1 2 33 [ 35 8 0 2 10 7
07:00 AM 0 5 [ § g V] i) 0 i 12 9 13 4 ¢ 0 4 22
0715 AM 0 7 [ 7 1} ¢ 0 ¢ 0 22 Q 22 5 ¢ 0 5 4
G7:30 AM 1] 5 0 5 0 0 [} ¢ 9 18 Q 18 2 0 4] 2 25
Q7:45 A 1 15 1 1 0 L] [¢] 0 9 12 1] 12 1 o] ] 1 30
Totaf 1 2 1 4 [ Q [ Fi] 1 64 0 (5] 12 4] 0 12 it
Grand Total 2 56 1 59 0 0 1 1 3 a7 ¢ 100 20 0 2 22 182
Appreh % 34 94.9 1.7 o Q 100 3 97 3 90.9 [ a1
Total % 11 308 65 324 0 0 0.5 0.5 1.8 53.3 0 549 11 0 1.4 121
Lower Kula Road Dwy. Te Kula Comm. Center Lower Kula Road Alanul Place
Southbound Waestbound Northbound Eastbound
Start Time Lo T Thro] ™ "Hight] App Tola{| _ LeR] _Thru] Right[ App. Totai| Lot[  Thru[  “Righi[ App. ol toft| Thru] Right] App. Total | Int. Tatal
Peak Hour Analysls From 06:00 AM 1o 07:45 AM - Peak Tof 1
Peak Hour for Entire Intarsection Begins at 07:00 AM
07:00 AM S 5 G 4] 0 0 1 12 ¢ 13 4 0 9 4 22
07:45 AN o 7 0 7 3 [} 0 a o 22 G 22 5 /] 9 5 34
07:30 AM 0 5 [+} 5 )] Q b] 0 ¢ 18 0 18 2 0 o 2 25
07:45 AM 1 i5 1 17 9 0 9 1] G 12 0 12 1 ] Q 1 3¢
Totel Valurma 1 2 1 34 [] [ 0 [ i 64 ) 65 12 [ [ 12 IRE]
% App. Total 2.9 94.1 2.9 ] 0 1] 1.5 96.5 a 100 (1] G
PHF .250 833 250 800 1 000 L0060 0on 00¢ 250 227 000 739 4800 000 000 600 N
WILSON OKAMOTO CORPORATION
1907 8. Beretania Street, Suite 400
Honoluiu, Hawaii 96826
Counter:D4-3891 File Name : LowAlaP
Counted:TC Site Code : 0000000:
Woeather:Clear Start Date : 4/25/200
PageNo 1
Groups Printed- Unshifted
Lower Kula Road Bwy To Kula Comm. Center Lower Kula Road Afanul Place
Southbound Wasthound Northbound Eastbound
Start Time Laft] Thny Right | App. Total Left] Theu | Right | App. Yotal Left | Taru [ RIghi ] App, 3atal Left Thru Right{ App. Tatal{  int. Telal
03:00 PM 3 12 1 17 1 0 [\ H 1 . 1 i8 i} 0 ¢ [1] 38
0318 PM 3 7 1 21 1] 0 1 I Q I | N 1 1 4 2 40
0330 PM 3 7 0 20 0 1 2 3 1 7 1 9 1 9 )] 1 33
03:45 PM 5 22 3 30 1 9 5 § 0 18 1 19 0 9 9 Q 55
Totat 14 59 5 28 2 1 3 EE] 2 55 4 62 F 1 9 3 164
04:00 PM 3 "7 4 24 3 1} 4 7 [ 1" 0 1 o 0 1 1 43
04115 PM 4 23 2 29 t 0 1 2 [ 16 2 18 9 0 0 k] 4%
04:30 PM 2 15 1 18 2 0 3 5 ¢ 27 k] 27 3 0 1] 3 53
0445 PM 3 19 1 2 0 [ 1 1 0 g Q k] b [}] 1 1 34
Totat 12 T4 8 94 [ B ] 15 0 63 2 55 3 [} 2 5 179
9500 PM 0 13 1 14 0 2 ¢ 0 Q 17 3 L 20 0 0 [ [ H
05115 PM 1 11 1 13 t 0 3 4 [H 13 o 3 1 1] 4} ' 1
05:30 PM 1 17 2 20 1 [} 5 & i 12 2 15 2 0 1 3 44
. 05:45 PM n 15 2 17 0 [ 0 0 1 18 Q 17 1 0 0 1 35,
Tolal 2 56 ] 54 2 [+) 8 10 H 58 5 65 4 ¢ 1 E 144
Grand Total 28 189 19 246 10 1 5 36 4 177 11 192 9 1 13 487
Appreh % 11.4 209 7.7 2r.e 28 69.4 21 922 5.7 6.2, 7.7 231
Totat % 57 40.9 g 50.5 2.4 02 5.1 74 o8 383 23 384 1.8 0.2 0.6 27
Lower Kisla Road Dwy Te Kula Comm. Centey Lower Kula Road Atanui Placa
Scuthbound Westhound HNosthbound Eastbound
Start Time isft Thre ] Rught | App. Joial CeAT _Thni]  Right] App.tow | LeR]  Thry| _ Right] App. Tolal Lafty Thra]  Right] App. Total] Int Total |
Pezk Hour Analysis From 03:00 PM to 05:45 PM - Paak 1 cf 1
Poak Hour for Entire Intersection Baging at 03:45 PM
03:45 PM 5 22 k] 30 1 0 5 & [ 18 4 15 ¢ 0 0 [ 55
04:00 PM 3 17 4 24 3 o 4 T o 11 9 kX 0 q 1 H 43
04:15 PM 4 23 2 29 1 ¢ 1 2 0 18 2 18 0 0 9 0 45
04:30 PM 2 15 1 18 2 4} 3 5 0 27 ki 27 3 0 0 3 53
Totat Volume 14 T 0 101 7 ¢ 13 20 ] 72 3 75 3 1] 1 4 200
% App. Total 13.8 16.2 9.9 35 a 6% ] 96 4 75 0 25 .
PHRE} 700 837 625 442 583 060 B850 g 000 667 375 634 250 000 250 333 .909




WILSON OKAMOTO CORPORATION
1907 S. Beretania Street, Stile 400
Honolutu, Hawali 96826
Counter:T-1839

File Name : LowCopA

Counted:KT Site Code : 00000001
Weather:Clear Start Date ; 4/26/2008
Page No :1
Groups Printed- Unshifted
Lower Kula Road Copp Road Lowaor Kula Road Copp Read
Southbound Westbound Nartbbhound Eastbound N
{ Start Time Lett]| Thru]  Right] App. Total Laft Fhrul  Right | App. Tolal Lalt Thre{  Right{ App. Tntal_| tet ] Thul  Right] App, folal | Int total
06:00 AR 3 [ 3 5 1 8 H 1 2 4 [ ] 1 [i] ] 1] 19
06:35 AM 4 1 ¢ 5 0 14 Q 14 2 2 3} 4 3 1 0 4 27
06:30 AM o] 1 3 4 [ 18 2 20 2 1 1 4 E) 1] 1 ] =]
3 pEASAM| 2 4 3 [ 9 7 8 13 4 2 1 A T S 2 6 25
Tolal 9 [:] 8 23 1 &7 0 56 10 5 2 17 IH 3 a 17 115
07:00 AM 2 1 4 7 1 18 6 2% 3 2 ] 5 3 2 1 [ 43
07:45 AM 2 4 4 10 3 24 5 32 8 5 ] ] 9 3 0 12 65
07:30 AM 3 3 6 12 Q % 4 29 3 H H 5 § 7 1 17 63
e _OTa5 M § 1 7 9 1 5 4 16 2 3 1 g 8 ] 3wy s
Tolal 8§ ] Ed] 3B 5 78 £ 702 14 11 Fi 7 25 2% 5 55 222
Grand Tolal 17 15 2% 81 [ 125 29 160 24 18 4 44 40 24 8 72 337
Approh % 279 24.6 41.5 38 78.1 18, 54.5 364 9.1 85.6 33.3 1t
Totai % 5 48 8.8 184 18 37A 86 47.5 7.1 4.7 1.2 13.3 118 Al 24 214
Lower Kula Road Copp Road Lowar Kuta Road o Copp Road
Southbound Wastbhound Narthbound Easibound . .
[ SariTima | Lefl]  Thed | Right] Aop, Total Lo ]™ Thu [ Fughi T App Total Lefl] " rhvu | Right | App. Fowl | Left] ~Thre]  Right| Agp. Totl| Ini, Totai
Peaak Hour Anglysis From (6:00 Al o G7:45 AM - Peak i of 1 —
Peak Hour for Entire Interseclion Beging at 07:00 AM
07:00 AM 2 1 4 7 1 18 5 25 3 2 0 5 3 2 1 8 42
07:15 AM 2 4 4 10 3 24 5 3z [ 5 0 11 9 3 ¢ 12 85
07:30 AM 3 3 6 12 0 25 4 29 3 ] 1 5 g 7 1 17 63
e OTAEAME 1 L S A u 4 16 2 3 1 L4 8 9 3 F L] S
Folaf Volume 8 gz 38 5 78 19 102 14 1i 2 Fi 29 27 5 55 2
% App. Total 211 23.7 55.2 4.9 76.5 188 515 a0y 74 527 382 21
PHF 567 563 750 NiZd A7 780 792 797 .583 550 500 514 A8 L] A7 GEE | 454
Wilson Okamoto Corporation
1907 5, Beretania Street, Suite 400
CounterT-1839 Honclulu, Hl 96826 File Name : LowCopP
Counted:KT Site Code ; 00000001
Weather:Clear Start Date : 4/25/200€
Page No :1
Groups Printed- Unshifted
Lower Kula Road Copp Road Lower K;l:a R:ad (é:pi Roa:
Southbound Wastbound: Northbaumn athoun
Stz Time Left R Right - Tetal [ofty _ Thru]_ Rkmhi] App. Towal Lofts Yhrul  Fight] App. total LeR T Thrr[ _RKNE . Yalal [ int Totl ]
03:00 PM & [ ) 10 k] 1 5 17 7 3 13 3 [} 1 1 50
03:15 PM 7 3 5 15 1 8 8 15 4 5 o] 9 3 0 3 16 55
03:30 PM 4 3 5 12 1 10 7 18 ] 3 0 3 4 7 3 14 47
03:45PM 5 7 5 17 6 T 8§ 13 a 3 0 g 9 8 4 21 57
Total 21 13 20 54 3 36 24 £3 10 18 3 £ 19 3t | 61 208
04:00 P g 7 § 2 1 § 4 11 2 4 2 8 2 L} 5 15 55
04:45 PM 5 a [ 14 ¢ 7 5 12 1 4 2 7 11 13 3 27 50
04:30 P 4 5 2 11 1 8 [ 15 4 3 1 8 § 8 & 20 54
0d:ds PM 3 i [ 15 0 k] 2 19 2 1 0 3 5 9 .z i7 15
Total % 16 1§ s 27 & 7 i8 9 2 5 %6 75 38 16 g 24
(5:00 PM 3 3 5 T Q 7 3 10 [i] 5 ] 5 7 i G 29 56
05:15 PM 1 a [ 5 2 4 [ 12 1 1 2 4 4 a
05:30 PM 8 10 i 17 2 3 3 8 0 3 0 3 § 5
05:45 PM s 11 A i o3 6 _ 3 12 3 G 1 9 i} 1
o Yotal 1 78 F &7 7 20 15 43 4 i5 3 ] 25
Grand Total 54 57 a7 162 12 85 56 153 23 45 1 79 69 132 41 242 636
Appron Ye 358 352 29 78 55.6 38.6 294 57 13 28.5 54.5 18.9
Total % %1 g 7.4 25.5 19 134 8.8 24.1 38 7.4 1.7 12.4 10.8 20.8 5.4 381
Lower Kula Road Copp Road Lowor Kila Reat T " Copp Road B
Southbound Westbound - Northbound Eastbound -
Stant Ting Lajt Thu Right |_Agp. Tolal Left] _Thru[ Right] App. folal Cafi[ " Thea]  Right | App. Toial Leli [ Thru | Fight | App. Tolat | int, Total |
Paak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1af 1
Paak Hour for Entlre Intersection Baging at 0345 P
03:45 PM 5 1 17 Q 7 [} 13 3 3 0 § 9 8 4 21 57
04:00 PM 3 7 23 1 6 4 " 2 4 F 1 H 3 3 13 85
04:15 PM 5 3 4 0 i 5 12 1 4 2 7 11 13 1 27 60
04:30 PM 4 5 L1} 1 8 6 13 4 i I 1 s 8 & & oy 5
Tofal volyma [~ 23 27 63 2 28 21 51 10 14 5 29 28 37 8 83 276
% App. Total 35.5 3.9 3.9 549 412 M5 453 172 33.7 44,8 21.7 e
o PHF | B39 786 -756 500 873 875 BE0 | 625 875 825 T IR 213 450 769 947




Counter; D1-0528
Counted By: TO
Weather: CLEAR

Wilson Okamato Corporation

1907 S, Beretania Street, Suite 400

Honelulu, HE 96826

Fite Name : KulLkul-sA
Site Code : 00000004
Start Date : 6/1/2005

PageNo :1
Groupds Printed- Unshiftad
Kula Highway Lower Kula Highway (South} Kula Highway
Southbound Westbound Northhound
Star Time Lef | " Thro]  Righi . App. Total Lefi] ™ "Thru] ugm [ App. Total Lefi] _ fThre R!ghl | App, Total| App. Votali _Int Toia )
Faclor 1.0] 101 1.0] 1.07 101 1.0 ‘E ]
36:00 AM [ 15 ] 15 L] Q 0 [ [i} 35 [ 50
06:15 AM 1 23 o 24 9 0 4] 0 0 D 36 0 60
66:30 AM 0 38 [ 38 2 0 1 3 4] 47 t 48 0 8§
06:45 AM 0 36 0 38 1 k] 1 2 4] 57 2 59 1] 87
Total 1 112 [/} 113 3 [] 2 5 ¢ 175 3 378 3] 296
07.00 AM 1 28 o] al [b] Q 2 2 bl 6t 1 62 ] 83
07:15 AM 2 15 a 17 H 0 2 3 /] 80 0 80 o 100
07:30 AM 3 52 1] 65 1 "] 2 a [¢] 84 o - ] 142
07:45 AM 3 54 0 61 ] 0 1 1 1] 53 ¢ 53 )i} 115
Total g 153 [ 167 Fi [ 7 9 [} 278 1 FIE] 1] 450
Grand Tatal 10 265 1] 275 5 ] g 14 g 453 4 487 bl 746
Appreh % 36 954 ne 38.7 0.0 54.3 Q.0 93,1 2.9
Total % 1.3 355 9.0 38.9 a7 a.0 1.2 1.9 0.0 60.7 Q.5 §13 0.0
Kula Highway Lower Kuld Highway {South) Ruia Highway
Seuthbound Westbound Nerthbound
Sart Time. Laft ] Thru [ Right | _App. Total LeftT Thru | Right [ App Todal Left] Thiu Righi| —App. Tatal | App. Tatal Int. Total |
Peak Hour From 08:00 AM to 07:45 AM - Peak 10of 1
Intersection 07:30 AM
Valuing g 153 ] 62 2 0 7 9 0 278 1 279 ¢ 450
Percent 5.6 94.4 0.0 222 0.0 7.8 Q.0 99.6 0.4
07:30 Volume 2 52 0 5% ] 0 ¥ 3 0 84 0 84 L] 142
Peaak Faclor ’ 0.792
HighInt. 07:45 aM 0715 AM 07:30 AM 5:45:00 AM
Volume 3 58 0 61 1 0 2 3 ] 0 84
Peak Facter 0.654 0.750 0830
Wilson Okamoto Corporation
1907 3. Beretania Street, Suite 400
Counter; D1-0528 Honolulu, HI 96826 File Name : Kullkul-sP
Counted By: TO Site Code 1 00000004
Waeather; CLEAR Start Date : 5/31/2005
Page No :1
Groups Printed- Unshilted
Kuta Highway Lower Kuta Highway (South) Kula Highway
Southbound Wastbound Nosthbound
Start Time Lefi ] Thra | Right]_Apn. Tolat Left ] Tor { Right| _App. Jolal Left | Thul nghtl App. Total | Aap. Total Int. Total |
Faclor [N I 1] 10} 1.0 1.0} 187 707 107
G300 PM '] 33 [ 39 0 i 2 Z Q 44 [ 44 G 83
93:15 PM 1 40 4 41 2 ] 1 3 Q 58 1 57 0 101
03:30 PM 2 52 0 54 a ] 3 3 Y] 6t 1 62 0 119
03:45 PM 3 49 9 32 0 o] 0 & Q 50 (1] 50 9 102
Total G 186G Q 186 2 [1] [} 8 [} 21 2 213 [4] 407
04:00 PM 1 60 0 61 5 a 1 ] 1] 81 2 83 i 30
04:15 PM 3 50 0 53 2 ¢ ¢ 2 il 62 1 683 9 g
04:30 PMt 2 5% [ 82 4 a 3 7 0 51 2 53 4] 143
— 04:43 PM 1 58 1] 59 1 0 1 2 Q 63 4 57 o 128
Total K 219 [4] 226 12 [} 5 17 4] 237 E] 248 0 489
0500 PM 1 53 [ 54 Q 4 5 5 4 51 1 54 ] 113
05:15 PM 1 35 0 55 1 il 2 3 4] 60 0 60 Y 119
05:30 PM 2 42 0 44 1 0 0 k] Q §2 2 54 4 99
05:45 PM 1 54 g 55 1 9 1 2 0 49 4 83 9 110
ofa 5 nd [ 208 3 c 8 i1 [ 214 7 71 [i] 441
Gtand Toetal 18 603 Q 621 17 ] 1% 36 ] 662 15 880 0 1337
Apprch % 29 97.% 0.g 47.2 0.0 528 0.0 974 26 .
Total % 1.3 45.1 0.0 46.4 .3 0.0 1.4 a7 0.0 49.5 1.3 509 0.0
Kula Highway Lowar Kulz Highway (South) Kula Highway
Southbound Weslbound Northbound
_SwaTime] Thy R_g_h__{ App. Telal teli[Theu]  Right| App. fetal Let] " Thry] ~ Right] App Totdl | App. Total] _Ini fotai
Poak Hour From D3:00P 5: ~Paax 1 of 1
Intarsection  04:00 PM
Velume 7 219 0 226 12 0 5 17 0 237 g 246 3] 48%
Percent 31 96.9 Q.0 708 0.0 294 c.o 96.3 7
04:00 Volume 1 60 9 61 5 ¢ 1 6 "] 61 2 53 Q 136
Poak Facter 0,940
High tat. 0400 PM 04:35 PM 04:45 PM 2:45:00 PM
Volume 4 50 0 61 4 Q 3 7 a9 €3 4 87
Peai Factor 0,926 9,607 0.918
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LEVEL OF SERVICE DEFRINITIONS
LEVEL-QF-SERVICE CRITERIA POR UNSIGNALIZED INTERSECTIONS

Level of Service (LOS) criteria are given in Table 1. As used here, control delay is
defined as the tota] ¢lapsed time from the time a vehicle stops at the end of the queue i

the time required for the vehicle to travel from the last-in-queue position to the first-in-
queue position, including deceleration of vehicles from free-flow speed to the speed of
APPENDIX B vehicles in the quene.

) The average total delay for any particular minor movement is a function of the service
Vi N .
LEVEL OF SERVICE DEFINITIONS rafe 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

anaiysis period,

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

Level of Service Average Control Delay
(Sec/Veh)

=140
>10.0and =150
>15.0 and =25.0
>25.0 and <350
>35.90 and <50.¢
>50.0

MmO W

“Highway Capacity Manual,” Transportaion Research Board, 2000



APPENDIX C

CAPACITY ANALYSIS CALCULATIONS
EXISTING PEAK PERIOD TRAFFIC ANALYSIS

HCS+: Unsignalized Intersections Release 5.1

THO-¥RY STOP CONTROL BUMMARY

Analyst:
Agency/Co.:
Date Pexformed:

w
Wilsen Okamoto Corporation
£/972006

Analysis Time Period: AM Peak Period

Intersection:
Jurisdiction:

Alanui Dr/Lower Kula Rd
Ciey

Units: U. §. Customary

Analysis Year:

Existing

Froject ID: 7551~01 Kula Ridge

East/West Street:

Alanui Dr

Nerth/Scuth Streetbt: Lower Kula R
Intersection Orientation: NS Study peried {(hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: apprcach Northbound Southbound
Movement 1 2 3 | s S 6
& T R | o T R
Volume 1 &4 0 L 32 I
Peak-Hour Factor, PHF 0.74 0.74 0.74 0.50 0.50 0.50
Hourly Flow Rate, HFR 1 88 0 2 64 2
Percent Heavy Vehicles z - -- 2 - -
Median Tvpe/Storage Undivided /
RT Channelized?
Lanesg 0 1 0 ] 1 3]
Configuration LTR LTR
Upstream Signal? Ne No
Minor Street: Approach Westbound Eastbouhd
Movement 7 8 g | 10 it iz
L T R | T R
Volume 0 ] 9 iz 0 O
Peak Hour Factoy, PHF 1.00 1.00 1.00 0.60 0.60 0.60
Hourly Flow Rate, HFR o] o] 0 19 [+ o]
Percent Heavy Vehicles 2 2 2 2 2 2
Pexcent Grade (%} Q 0
Flared Approach: Exists?/Storage He ¢ Ho /

Lanes 0 1 o o 1 ¢
Configuration LTR LTR

Delay, Queue Length, and Level of Service
Approach NB SB Hesthound Eastbound
Movement L 4 b7 8 3 bo10 11 12
Lane Config LTR LTR |} LTR i LTR
v {vph) z 2 G 18
Cim) {vph} 1538 1510 308
vic 0.08 0.00 ¢.02
95% gueue length ¢.0¢ 0.00 ©.07
Control Delay 7.3 7.4 9.6
LOS B A A
Appreach Delay 2.6

Appreach LGS

A




HCS+: Unsignalized Intersections Release 5.1

TWO-WAY STOP CONTROL SWRMARY.

3

Analyst:

Agency/Co.: Wilson Okamoto Corporation
Date Performed: 6r3/2008

Atialysis Time Period: PM Peak Pericd
Intersection: Alanui Dr/Lower Kula Rd
Jurisdiction: City

Unitg: U. §. Customary

Analysis Year: Existing

Project ID: 7551-01 Kula Ridge

Easgkt/Wesgt Street: Alanuil Dr

North/South Street: Lower Kula Rd

Intersection Orientation: NS Study peried (hrsi: 1.900C

Yehicle Volumes and Adjustments

Major Street: Approach Korthbound Southbound

Movement b3 2 3 i 4 S 3

L T R [ T R

Volums ¢ 72 3 14 77 i0
Peak-Hour Factor, PRF G.68 3.65 a4.68 0.82 .84 0.84
Hourly Flow Rate, HFR G 103 4 16 91 11
Percent Heavy Vehicles 2 - - 2 - -
Hedian Type/Storage Undivided !
RT Channelized?
Lanes 0 i 0 o i o
Configuration LTR LTR
Upstream Signal? No No
Miner Street: Approach wWesthound Eastbound

Movement 7 8 9 ] 11 12

L T R i L T -3

Velume 7 o 13 3 ) 1
Peak Hour Factor. PHF .71 G.71 0.71 0.33 8.33 4.33
Hourly Flow Rate, HFR 9 0 13 9 o 3
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%} 0 Q
Flared Appreach: Exists?/Storage Nio s Neo /
Lanes 0 3 0 o 1 o]
Configuration LTR LTR

Delay, Queue Length, and Level of Service

Approach NB 8B Waestbhound Eastbound
Movement 1 - 4 |7 8 9 ! 10 i1 12
Lane Config LTR LTR | LTR i LTR

v (wvph) 23 i€ 27 12
Cim} (vph} 1430 1484 854 744
v/e .00 &.01 §4.063 0.0z
95% gueune length 0.00 4.03 0.1 0.05
Control Delay 7.4 7.5 9.4 3.9
LGS A A A A
Approach Delay $.4 9.9
Approach LOS A A

HCS+: Unsignalized Intersecticons Release 5.1

TWO-WAY STCP CONTROL SUMMARY

Analyst:

Agency /Co.

Date Perfcrmed:
Analysis Time Period:
Intersection;
Jurisdiction:

iw

Wilgon Okamoto Corperation
£/3720086

AM Peak Period

Kula Hwy/Lower Kula R4 {North}
State

Units: Y, 8, Customary

Analysis Year:

Existing

Project ID;  7551-01 Kula Ridge

East/West Street:
North/South Street:

Intersection Orientation: NS

Lower Kula R4 {Noxthj
Kula Hwy
Study period {hrs):

vehicle Volumes and Adjustments

Majox Street: Approach Northbound Southbound

¥ovement 1 2 3 | ¢ k) 6
L T =3 b T R

Volure 504 2 73 344

Peak-Hour Factor, PHF 0.2¢ 0.%0 G.77 0.77

Hourly Flow Rate, HFR 560 10 1901 446

Percent Heavy Vehicles -~ - z . -

Medlan Type/Storage Undivided /

RT Channelized?

Lanes 1 4] 4] 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approeach Westhound Bastbound
Movement 7 g ] | 10 11 12

L T R I L T R

Velume i3 84

Peak Hour Factor, PHF 0.84 0.84

Hourly Flow Rate, BFR 15 109

Percent Heavy Vehicles 2 2

Percent Grade (%) Y ¢

Flared Approach: Exists?/Storage No / I3

Lanes Q o

Configuration LR

Delay, Queuwe Length, and Level of Service

Ahpproach NB 3B Westbound Eastbound
Movement 1 4§ 7 8 9 bo1o 11 12
Lane Config LT | LR |

v {vph} 101 115

Q{m} (vph) 1902 420

vig 0.10 .27

95% queue length .34 1.10

Control Delay 2.0 i5.8

LoS A <

Approach Delay 15.8

Appreoach LOS C




HCS+: Unsignalized Intersections Release 5.1

TWO-WAY STOP CONTROL SUMMARY.

Analyst: Iw

Agency/Co.: Wilson Gkamoto Corporation
Date Perfcrmed:

Analysis Time Period: PM Pezk Period

Intergection: Kula Hwy/Lower Kula R4 (Nerth}
Jurisdiction: State

Unitg: U. S. Customary

Analysis Year: Existing

Project ID: 7551-031 Kula Ridge
East/West Street: Lower Kula R4 {lorth)
Nerch/South Streer: Kula Hwy
Intersection Orientation: NS Study peried (hxs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 b4 S 6
L T R I o T R
Volume 335 10 79 346
Peak-Hour Factor, PHF Q.86 4.86 .80 0.20Q
Rourly Flow Rate, RFR 38% 11 87 384
Percent Heavy Vehicles e e 2 - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 el i
Configuration TR r
Upstream Signal? Neo No
Minor Street: Approach Westhound Eaztbound
HMovement 7 8 9 110 13 12
L T R i o T R
velume ? £2
Peak Hour Factor, PHF 0.82 0.82
Hourly ¥low Rate, HFR 8 75
Percent Heavy Vehicles 2 2
Percent Grade {%} 0 0
Flared Approach: Exists?/Storage Ne / /
Lanes & ]
Configuration LR
Delay, Queue Length, and Level of Service
Approcach NB 5B Wegtbound Eastbound
Movement i 4 {7 g8 S i 10 11 12
Lane Config e LR f
v {vph) 87 83
Ci{m} {vph) 115% 574
vw/e ¢.08 0.14
95% queue length o.24 0.51
Ceontrel Delay 8.4 12.3
0s A B
approach Delay 12.3
Approach LOS E

HCS+: Unsighalized Intersections Releazse 5.1

Wilson Gkamote Corporation
1907 5. Beretania St., Suite 400
Honolulu, HI 96826

Phone: {808} 946-2277 Fax: {808} 946-2253
E-Mail:

ALL-WAY STOP CONTROL(AWSC) ANALYSIS

Analiyst: Iw

Agency/Ca. Wilson Okamoto Corporation
Date Performed: . §/9/26086

Analysis Time Period: AM Peak Pericd

Intersection: Copp Rd/Lower ¥ula Rd
Jurisdiction: City

Units: U, 8, Customary

Mnalysis Year: Existing

Project ID: 7551-0%1 Kula Ridge

East/West Street: Copp Rd

Nexth/South Street: Lower Kula Rd
Worksheet 2 - Voluwne Adjustments and Site Characteristics

{ Eastbound | Westbound { Morthbound ] Southbound
i L T R | & T R o T R 1 T R
I i
volume {28 21 s 15 18 19 fi4 11 2 is 9 21
% Thrus Left Lane
Eastbound Westbound Nerthbound Southbound
L1 L2 Ll L2 Ll L2 Ll L2
Configuration LTR LTR LR LTR
PHF 0.69 0.80 ¢.81 £.78
Flow Rate 79 126 42 &7
% Heavy Veh 2 2 2 2
No., Lanes i 1 1 1
Opposing-Lanes 1 1 i 1
Conflicting-lanes i 1 1 1
Geometry group i 1 1 1

Duration, T 1.00 hrs.

Worksheet J - Saturation Headway Adjustment Worksheet

tastbound Westbound Northbound Southbound
Ll L2 LL L2 L1 L2 Li L2
Flow Rates:
Total in Lane TR 126 42 47
Left-Turn 42 & 22 10
Right-Turn 7 23 3 25
Prop. Left-Turns 0.5 0.0 4.5 0.2
Prop. Right-Turns 0.1 0.2 9.1 0.6
Frop. Heavy Vehicle(.Q 0.0 G.0 0.0
Geometry Group 1 i 1 i
Adjustments Exhibit 17-33:
hLT-adj ¢.2 0.2 0.2 9.2
hR?~ad] -3.6 -0.6 ~0.5% ~0.6
hHV-adj 1.7 1.7 1.7 1.7

hadj, computed 8.1 0,1 0.1 ~G.3



Flow rate

hd, initial wvalue

x, initial

hd, final wvalue
x, final value
Move~up time, m
Sérvice Tire

Flow Rate
Service Time
Grilization, x

Dep, headway, nd

Capagitcy
Delay
1L.0s
Approach:
Delay
Los

Eastbound

L1
78
3.20
0.97
4.32
0.03

2.3

Eastbound

Ll

79
2.3
g.08
4.32

Intersection Delay 7.72

Westbound

Li
126
3.20
0.11
4.12
4.14

2.1

Westbound

Ll

126
2.1
.14
4.12
376
7.81
A

Intersection LOS A

Worksheet 4 - Departure Headway and Service Time

Northbound

Ll
42
3.20
0.04
4.50
¢.05

2,5

Worksheet 5 - Capacity and Level of Service

Horthbound

L1

42
2.5

.05

4.50
282
?.75%
A

Southbound

L1
47
3.20
0.04
4.15
.05

2,1

Southbound

L1

47
2.1
9.05
4,1%
297
7.38

HCS+: Unsignalized Intersections Release 5.1

Wilgon Okamoto Corporation
1807 8. Beretania St., Suite 400
Honolulu, HI %6826

Phene:  (B0B) 946-2277

Wilsen Okamoto Corporation

Copp Rdé/Lower Kula Rd

E-Mail:

Analyst: Iw
Agency/Co.:

Date Performed: €/9/2006
Analysis Time Period: PM Peak Periocd
Intersection:

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 ~ Veolume Adjustments and Site Characteristics

Fax:

ALL~WAY STOP CONTROL{AWSC] ANALYSIS

{80B) 946-2253

| Eastbound |  Westhound | Northbound Southbound
| o T R | L T R} T R T R
| i |
Volume f28 37 18 |z 21 145 22 18
% Thrus Left Lane
Eastbound Westbound Horthbound Southbound
Li e Ll Lz L} Lz LI Lz
Configuratien LTR LTR LTR LTR
PHF d.94 0.85 0.31 0.7%
Flow Rate 87 S8 31 23
% Heavy Veh 2 2 2
¥o. Lanes 1 1 i i
Opposing-Lanes 1 1 1 i
Conflicting~lanes 1 1 1 1
Geometry droup 1 1 1 1
Duratien, 7 1.00 hrs.
Worksheet 3 - Saturation Headway Adjustment Worksheet
Eastbound Westhound Northbound Southbound
L1 L2 Ll Lz Li L2 Li L2
¥low Rates:
Total in Lane 87 58 31 a3
Left-Turn 29 2 11 30
Right~Turn 1% 24 5 24
Prop. Left-Turns 0.3 g.0 0.4 3.4
Prop. Right-Turns 0.2 0.4 0.2 0.3
Preop. Heavy Vehicle0.0 0.0 0.Q 2.9
Geometry Group i 1 1 1
Adjustments Exhibit 17-33:
hiT-ad3 0.2 8.2 g.2 0.2
hRT-adj ~0.6 ~03.8 ~0.6 -0.6
hiv-adj 1.7 1.7 1.7 1.7
hadj, computed ~-0.0 -0.2 6.0 -0.1



Worksheet 4 - Departure Headway and Service Time

Eastbound Westbound Northbound Southbound
L1 LZ Ll 2 Li L2 L1 L2
Flow rate 87 58 . 31 83
hd, initial wvalue 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20
%, dnitial .08 8.0% 4.03 0.07
hd, final value 4.18 45.Q4 4,31 4.18
%, finail value 0.1¢ Q.07 0.04 0.10
Move-up time, m 2.¢ 2.0 2.0 2.0
Service Time 2.2 2.0 z.3 2.2
Worksheet 5 - Capacity and Level of Service
Eastbound Westbound Horthbound Southbound
i L2 LI L2 L1 L2 L1 L2
Flow Rate 87 5B 31 83
Sexrvice Time 2.2 2.0 2.3 2.2
Utilization, x 0.1¢ G.07 §.84 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 7.83
LOs p-Y A A A
Approach:
Delay 7.65 7.32 7.48 7.63
128 A A A A

Intersection Delay 7.5%5 Intersection LOS A

HCS+: Unsignalized Intersections Release 5.1

TWG-WAY STOP CONTROL SUMMARY

Analyst:
Agency/Co.t
Date Performed:

I
Wilson Okamoto Corporation
/872006

Analysis Time Periocd: AM Peak Period

Intersection:
Jurisdiction:

Kula Hwy/Lower Kula Rd (South}
State

Unita: U, 8., Customary

Analysis Year:

BExisting

Project ID: 7551-01 Kula Ridge

East/West Street:

Lower Xula Rd (South)

Noerth/Soukh Street: Kula Hwy

Intersection Orientation: NS

Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Scuthbound

Movement 1 2z 3 i 4 S [

L T R | © T R

Volume 278 1 g 153
Peak-Hour Factor, PHF ¢.83 0.83 0.66 .66
Hourly Flow Rate, HFR 334 i i3 231
Percent Heavy Vehicles - -- 2 -— --
Median "ype/Storage Undivided /
RT Charmelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? ¥o No
Minor Street: Approach Westbound Eastbound

Mavement, 7 8 ] 110 11 12

L T R | © T R
Volume 2 7
Peak Hour Factor, PHF 0,75 0.75
Hourly Flow Rate, HFR 2 9
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 o}
Flared Approach: Exists?/Storage No / /
Lanes g °
Configuration LR
Pelay, Queue Length, and Level of Service

Approach N3 g8 Westhound Easthound
tovenent i 4 T 7 8 9 | 10 11 12
Lane Config Le | LR i
v {vph} 13 11
Cim} (vph) 1224 647
wie ¢.01 0.02
95% queue length .03 0.05
Control Delay 8.0 10.7
Los A B
Approach Delay 16.7
approach LOS B




HCS+: Unsignalized Intersections Release 5.1

THO-WAY STCP CONTROL SUMHARY.

Analyst: W

Agency /Co. : Wilson Okamoto Corporation

Date Performed: £/9/2006

Analysis Time Pexriod: PM Peak Pericd

Intersection: Kula Hwy/Lower Kula Rd (South}

Jurisdiction: State

Univs: U. §. Customary APPENDIX D

Analysis Year: Existing

Project ID: 7551-01 Kula Ridge .

Easi/West Street: Lower Kula RE (South} CAPACITY ANALYSIS CALCULATIONS
North/Sputh Street:  Kula Hwy PROJECTED YEAR 2009 PEAK PERIOD TRAFFIC
Intersection Qrientation: NS Study peried (hrs): 1.00

ANALYSIS WITHOUT PROJECT

Vehicle Volumes and Adjustments

Major Street: Approach Worthbound Southbound

Hovement 1 2 3 | a 5 3
L T R | L k3 R

Volume 234 4 9 211

Peak-Hour Factor, PHF 0.92 0.92 0.93 0.93

Hourly Flow Rate, HFR 254 4 ] 226

Percent Heavy Vehicles -- -- 2 ~-- --

Median Type/Storage Undivided /

BT Channelized?

Lanes 3 g ¢ 1

Configuration TR LT

Upstream Signal? Ho No

Minor Street: Approach Westbhound Bastbound
Movement ki 8 El I 1o 11 12

L 7 R P T R

Ve lume 7 4

Peak Hour Factor, PHF 0.61 .61

Hourly Flow Rate. HFR 11 &

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 o

Flared Approach: Exists?/Storage Ra ! /

Lanes o] Q

Configquration LR

Delay,. Queue Length, and Level of Service

Approach NE sSB Westbound Eastbound
Movenent i [ P 7 8 ® | 190 i1 12
Lane Config LT | LR |

v {vph} 3 17

Cim} {vph} 1307 595

vie ¢.01 0.03

95% gueue length 9.02 g.09

Centrol Delay 7.8 11.2

Los A B

Approach Delay i1.2

Appreach LOS B




HCE+:

Unsignalized Intersections Release 5.2

Analyst:

Agency fCo. !

Date Performed:
Analysis Time Pericd:
Intersection:
Jurizdiction:

THC~WAY STOP CONTRGL SUMMARY

Wilson Okamoto Corporation
6/272086

AM Peak Period

Alamui Dr/Lower Xula kg
Qity

tnits: U. 8. Customary

2Analysis Year:

2303 vwithout Project

project ID: 7551-01 Rula Ridge

East/West Streeb:
North/South Street:
Intersection Orientati

alanui br
Lower Kula Rd

on: NS tudy period (hrs}: 1.00

Vehicle Volumes and adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L P R [ T R
Volume i 6 © 1 33 1
Peak~Hour Factor, PHF 0.74 0.74 0.74 .50 0,50 0.50
Hourly Flow Rate, HFR 1 86 0 2 13 2
Percent Heavy Vehicles z - - 2 - e
Median Type/Storage Undivided /
RT Channelized?
Lanes 1] i g g i o]
configuration LTR LTR
Upstream Signal? Ne No
Minor Street: Approach Westbound Easthound
Movement 7 8 9 | 10 i1 12
. L T R | L T R
Volume a © k5] 12 & 3]
Peak Hour Factor, PHF 1.00 1.00 1.00 Q.60 Q.60 0.60
Hourly Flow Rate, HFR 0 Q o 18 ] 0
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) O 0
Flared Approach: Exists?/Sterage No / No /
Lanes 2 1 i+ & i G
Cenfiguration LTR LTR
Delay, Queue Length, and Level of Service
approach NB sSB Westhound Eastbound
Hovement 3 4 I 7 8 9 | 1o 12 iz
Lane Config LTR LTR | LTR | LTR
v {vphk} i 2 il 19
cim) {vph} 1533 1510 806
vic 0.00 0.00 0.02
95% queue length 2.00 0.00 0.07
Control Delay 7.3 7.4 9.6
LOS A A A
Approach Delay 9.8

approach LOS

A

HCS+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY

Analyst: Iw
Agency/Co.: Wilson Okamoto Corperation
Date Performed: §/9/200¢

Analysis Time Period: PM Peak Pexiod
Intersection: alanui Dr/Lower Xula Rd
Jurisdiction: City

Units: ¥. 5. Customary

Analysis Year: 200% Without Project
Project ID: 7551-01 Xula Ridge

Eapb/West Street: Alanui Dr

Rorth/South Streeb: Lower Kula Rd
Intersection Orientation: NS

Study peried {hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: approach Neorthbound Southbound

Movement i 2 3 1 4 5 6

L T R ] L T R

Vvolume 8] 72 3 14 78 10
peak-Hour Facktor, PHF 0.69 0.69 0.69% .84 G.84 Q.84
Rourly Flow Rate, HFR o 104 4 i6 Sz 11
Percent Heavy Vehicles 2 -- -- 2 -- --
Hedian Type/Storage Undivided !
BT Channelized?
Lanes ol 1 o} G i o]
Configuration LTR LTR
Upstream Signal? Ne No
Minor Street: Appreach Westbound Eastbound

Hovement: 7 8 8 oo iz 12

L T kS i L T R
Volume 7 G 13 3 G b
Peak Hour Factor, PHF ¢.71 0.71 0.71 .33 0.33 0.33
Hourly Flow Rate, HFR 9 ] i8 g o 3
Percent Heavy Vehiclesg 2 2 2 2 2 2
Dercent Grade (%) Q 0
Flared Approach: Exists?/Storage No s o /
Lanes o 1 2 a 1 o}
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 b7 8 9 { 10 11 12
Lane Config LTR LTR | LTR | LTR
v (veh} c 16 27 12
ci{m} {vph} 1489 1483 852 741
wie 0.00 0.01 0.03 0.02
95% queus length 6.00 0.03 .10 0.05
Control Delay 1.4 7.5 g.4 2.8
LOS A A A A
Approach Delay 8.4 2.3

Appxcach LOS A A




HCS+: Unsignalized Intersections Release 5.2

THO~WAY STOP CONTROL SUMMARY,

Analyst: w
Agency/Co,: Wilson Ckamcte Corporation
Date Performed: £/8/2006

Analysis Time Period: AM Peak Periocd

Intersection: Kula Hwy/Lower Kula R4 {North)
Jurisdiction: State

Units: U. 5. Customary

Analysis Year: 2008 Withoeut Project
Project ID: 7551-01 Kula Ridge

East/West Street: Lower Kula R4 (North)
Neoxrth/South Street: Kula Bwy
Intersection Orientation: NS

Vehicle Volumes and Adjustments

Study period thrs):

a.

Major Street: Approach Horthbound Southbound
Movenent 1 2 3 o4 S 3
L T R i on T R
Volume S6Q g 78 382
Peak~Hour Factor, PHF 0.30 2.90 9.77 Q.77
Heurly Flow Rate, HFR 622 10 102 456
Percent Heavy Vehicles - - 2 e --
Madian Type/Storage Undivided /
RT Channelized?
Lanes % ] 0 1
Configuration TR T
Upgtream Signal? No wo
Minor Stxeet: Approach Hesthoungd Eastbound
Hovement 7 8 E} I 1c i1 1z
L Ly R | & T R
Volume 13 84
.Peak Hour Pactoxr, PHF 0.82 0.84
Hourly Flow Rate, HFR 15 100
Percent Heavy Vehicles 2 2
Percent Grade (%) o] 8
Flared Approach: Exists?/Storage No /
Lanes 4] 4]
Configuration LR
Delay. fQueve Length, and Level of Service
Approach NB SB Westbound Bastbound
Movement 1 4 b7 8 9 I 1o
Lane Config LT | LR H
v {vph} 102 115
Cim) (vph) 951 377
vie 0.11 0.31
85% gueue length 0.36 1.27
Control Delay 9.2 i8.7
Los A <
hpproach Delay 18.7
Approach LCS c

HCS+:

Unsignalized Intersections Release 5.2

THO-WAY STOP CONTROL SUMMARY

Analvst:

Agency/Co.:

Date Perfoxmed:
Analysis Time Period:
Intersection:
Jurisdiction:

Iw

wWilson Ckameoto Corporation
6/8/06

PM Peak Perxiod

Kula Hwy/Lower Kula R4 (North)
State

Units: U. 5. Customary

Analysis Year:

Project ID: 7551-01 K
East/West Street:
North/South Street:
Intersection Orientati

2009 without Project

ula Ridge

Lowear Xula Rd (North)

Kula Hwy

on: WS Study period {nrst: 1.00

Vehicle Volumes and Adjustments

Approach LOS

Major Street: Approach Northbound Scuthbound
Movement 1 2 3 | 4 B 5
L T 3 | & T R
Volume 373 11 g0 384
Peak-Hour Factox, PHF G.86 0,86 0.3 .30
Hourly Flow Rate, HFR 433 12 88 426
Percent Heavy Vehicles - -— 2 -- --
Median Typa/Storage Yndivided /
RT Channelized?
Lanes 1 o] 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westhound Eastbound
Movement 7 3 g | 1o it 12
L T R . T R
Volume 7 62
 Peak Hour Factoer, PHF 8.8z .82
Hourly Flow Rate, HFR g 75
Percent Heavy Vehicles 2 2
Percent Grade (%) ¢ b3l
Flared Approach: Exists?/Storage No / /
Lanes o ¢
Configuration LR
Delay, Queue Length, and Level of Sexrvice
Approach NE SB Westbound Eastbound
Movement 1 4 b7 g 9 i 10 1l iz
Lane Config LT | LR |
v [vph} 28 83
Ci{m}) {vph} 1115 534
vie 0.08 0.16a
25% queue length 0.26 0.5%
Contrel Delay 8.5 120
LOS A B
Approach Delay 13.0




HCS+

: Unsignalized Intersections Release 5.2

Wilson Okamoto Corporation

1967 8. Beretania St., Suite 400
Honolulu, BI 96826
Pheone: {808) 946-2277 ) Fax: {(B08) 546-2253
E-Mail:
ALL~WAY STOP CONTROL{AWSC) AMNALYSIS
Analyst: iw
Agency/Co.: Wilson Okamoto Corporation
Date Performed: §/9/2008

Analysis Time Period:
Intersection:
Juris@iction:

AY Peak Pericd
Copp RE/Lower Kula R4
City

Units: U. S. Customary

Analysis Year:
Project ID:
East/West Streer:
North/Seuth Street:
Worksheet Z

2009 without Project

7551-01 Kula Ridge

Copp R4
Lower Kula R
- Velume Adjustments and Site Characteristics

| EBastbound | westbound } HNorthbound | Southbound |
| & T & | & T R 1L T R jL T |
| ! } } |
Volume lzs 21 s is 78 19 14 112 2 ie 10 |
% Thrus Left Lane
Eastbound Westbound Neoxthbound Southbound
L1 L2 Ll L2 L1 Lz L L2
Configuration LTR LTR LTR LTR
PHF 0.86% 0.80 o.61 0.7%
Flow Rate e 12¢ 43 48
% Heavy Veh 2 2 2 2
No. Lanes 1 1 1 i
Cpposing-Lanes 1 1 I 1
Conflicring-lanes 3 3 1 1
Geometry groupn 3 3 1 2
Duration, T 1.00 hxs,
Worksheet 3 - Saturation Headway Rdjustment ¥Worksheet
Easthound Wastbound Heorthbound Southbound
L1 L2 Li Lz Ll 773 L1 L2
Flow Rates:
Total in Lane 79 i2¢ 43 48
Left-Turn 4z & 22 10
Right-Turn 7 23 3 26
Prop. Left~Turns 0.5 G.C 2.5 0.2
Prop. Right-Turns 0.1 0.2 8.1 5]

Prop. Heavy Vehicle0.0

Geometry Group 1

Adjustments Exhiblt 17-33:
hLT-ad3 0.2
hRT-ad]j ~0.6
hiiv-adj 1.7

hadj, computed 0.1

Eaztbound
1551 L2
Flow rate 72
nd, initial wvalue 3,20 3.20
%, initial 0.07
hd, final value 4.32
%, final value G.09
Move-up time, n 2.0
Service Time 2.3

Worksheet 4 ~ Departure Headwa

wWorksheet 5 - Capacity and Level of Service

Eastbound
L1 LZ
Flow Rate 78
Service Time 2.3
ptilization, x G.09
Dep. headway, hd 4.32
Capacity 329
Delay 7.78
LGS A
Approach;
Delay 7.78
Los A

Intersection Delay 7.73

0.0 2.0 G.G
1 1 i
0.2 9.2 0.2
-0.6 -G.6 -0.6
1.7 1.7 1.7
0.3 0.1 -4.2
y and Service Time,
wWesthound Northbound Southbound
Li L2 Li 52 L Lz
126 43 48
3.20 3.20 3.20 3.20 3.20 3.20
&.11 0.04 6.04
4.13 4.50 4.15
8.14 Q.05 G.66
2.0 2.0 2.0
2.1 2.5 2.2
Westbound Horthieund Southbound
L1 L2 Ll L2 Ll L2
126 43 48
z.1 2.5 2.2
.14 9.05 .06
4.13 4.50 4.15
378 2823 298
7.82 .76 7.40
A A A
7.82 7.76 7.40
A A A

Intersection LOS A




HCS+: Unsignalized Intersections

Wilson Okamato Corporation

1307 S. Beretania St., Sulte 400

Honolulu, HI 96826

Phone: (BOB} 246-2277
E-Mail:

Anglyst: Iw
Agency/Co.:

Date Performed: 6/3/20086

Wilson Ckamote Corporation

Analysis Time Periced: PM Peak Period

Intersection:
Jurisdiction: city
Units: U. §. Customary
Analysis Year:

Project ID: 7551+01 Kula Ridge
Fast/West Street: Copp Rd
Noerth/South Street:

| Eastbound

Copp Rd/Lower Kula Rd

2002 Without Project

Lower Kula Rd
Worksheet 2 - Volume Adjustments and Site Characteristies,

y

ax:

Release 5.2

ALL~WAY STOP CONTROL (AWSC) ANALYSIS

{808) 946-2253

{ Westbound | Morthbound | Southbound
o T R | & T R} T L T R
f i f
Volume l28 37 18 {2 28 21 ] 14 5 ¥ 23
% Thrus Left Lane
Eastbound Westbound Northbound Southbound
L1 L2 L1 L2 Ll L2 Ll L2
Configuration LTR LR LTR LTR
PHF ¢.94 0.85 0,91 0.75
Plow Rate 87 58 30 86
% Heavy Veh 2 2 2 2
No. Lanes 2 1 1 1
Opposing-Lanes 1 1 3 1
Conflicting-lanes 1 i 1 1
Geometry group 1 1 1 1
buration, T 1.00 hrs.
Worksheet 3 - Saturation Headway Adjustment Worksheet
Eastbound Westbound Northbound Southbound
Li L2 L1 L2 2 L2 Ll L2
Flow Rates:
Total in Lane 87 58 3¢ 8¢
Left-Turn 28 2 10 32
Right«Turn 18 24 5 24
Prop. Left-Turns 0.3 0.0 0.3 .4
Prop. Right-Turns 0.2 0.4 6.2 ¢.3

Prop. Heavy Vehiclel.{

Geemetry Group

1

Adjustments Exhibit 17-33:

hLT-adj

hrT-adi

hHV-ads
had3j, computed

Flow rate

hd, initial value
%, initial

hd, final value
x, final value
Move-up time, m
Service Time

Flow Rate
Service Time
Utilization, x
Dep. headway, hd
Capacity
Delay
LOs
Approach:

Delay

LOS
Intersection Delay

9.2
-0.6
1.7
-0.90

Fastbhound
LL L2

87

3.20 3.
0.08
4.1%
3.10

2.2

Eastboun

20

d

L1 Lz

87
2.2
0.10
4.1%
337
7.66

~-0.2

-

oo
Yo

westbound

L
58
3.20
0.05
4.04
0.07

2.0

3.

2

20

Westbound

L1

38
2.0
¢.g7
4.04
308
7.32
A

L2

7.32

A

Worksheet 5 - Capacity and Level of Service

Worksheet 4 - Departure Headway and Service Time

0.0 [V
1 i
0.2 c.2
-0.6 -G.6
1.7 1.7
0.9 -0.1
wNorthbound Southbound
Ll L2 Ll L2
30 88
3.20 3.290 3.20 3.20
.02 .08
4.31 .18
0,04 .10
2.0 z.0
2.3 2.2
Northbound Southbound
Ll L2 L1 L2
3¢ 36
2.3 2.2
G.04 .10
4,31 4.18%
280 336
7.47 7.66
A A
7.47 7.66
A A

Intersection LOS A




HCS+: Unsignalized Intersections Release 5.2
HCE+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY

TWO-WAY STOP CONTROL SUMMARY.

Analyst: W
Analyst: Iw Agency/Co.: wilson Ckamote Corporation
Agency/Co. : Wilson Okamoto Corporation Date Performed: 6/2/2006
Date Performed: 6/9/2008 Analysis Time Pericd: PM Peak Pexiocd
Analysis Pime Period: AM Peak Periogd Intersection: Kula Hwy/Lower Kula Rd (South
Intersection: Kula Hwy/Lower Kunla R4 {South) Jurisdiction: State
Jurisdietion: State Units: U. §. Customary
Units: U. 5, Customary Analysis Year: 20092 Without Project
Analysis Year: 2009 Without Project Froject ID:; 7551-01 Kula Ridge
Project ID: 7551i-01 Kula Ridge East/West Street: Lowar Xula Rd (Scuth)
East/West Street: Lewer Kula Rd (South} North/South Street: Kula Hwy
Noxth/South Street: Kula Bwy Intersection Orientation: NS Study peried (hrs}: 1.00
Intersection Orientation: NS stuedy period (hrs): 1.40
Vehicle Volumes and Adjustments
Vehicle Volumes and Adjustments Major Street: Approach Northbound Southbound
Major Street: Appreach Worthbound Southbound Movement 1 2 3 {4 5 &
Movement i 2 3 I 4 5 6 L T R { L T R
L T R I v T R
Volune 251 4 9 234
velume 308 1 9 170 Peak-Hour Factor, PHF G.92 G.92 .33 .92
Peak~Hour Factor, PHF 9.83 0.83 0.66 0.656 Hourly Flow Rate, HFR 283 4 5 251
Hourly Flow Rate, BFR 372 1 13 257 Percent Heavy Vehicles -~ ~- 2z - -—
rercent Heavy Vehicles -— . - 2 -- - Madian Type/Storage tnéivided 7
Median Type/Storage Ungdivided ! RT Chammelized?
RT Channelized? Lanes 1 ¢ 2} i
Lanes 1 g ¢ 1 Configuration TR LT
Configuration TR T Upstream Signal? No No
Upstream Signal? No No
Minor Street: Approach Westbound Easthound
Minor Street: Apprcach Westound Bastbound Movement 7 8 g (] 11 12
Movement 7 S 9 | ic 31 12 L T ] | L T R
L T R I L T R
Volume 7 5
voluma 2 2 Peak Hour Factor, PHF 0.61 g.82
Peak Hour Factor, PHF Q.75 8,78 Hourly Flow Rate, HFR 13 8
Hourly Flow Rate, HFR z 10 Percent Heavy Vehicles z 2
percent Heavy Vehicles 2 A Parcent Grade (%} o] 0
Percent Grade (%} ] ] Flared Approach: Bxists?/Storage No / 7
Plared Approach: Exists?/Storage No / £ Lanes 0 &
Lanes o ¢ Canfiguration LR
configuration LR
Delay. Queue Length, and Level of Service
belay, neue Length, and Level of Service approach NB SB Westbound Bastbound
Approach NB 8B Westbound Eastbound Movement 1 4 | 7 2 9 boae 11 iz
Movement 1 4 | 7 8 g b1 11 iz Lane Config vr | LR i
Lane Config LT |} LR i
v {vph} £ 13
v {vph} i3 1z C{m} {vph) 1275 575
<im)  (vph) 1185 614 v/ic ¢.01 £.83
vie 9.01 Q.02 95% gueue length 0.02 G.10
5% gueue length 0.03 0,06 Control Delay 7.8 11.5
Control Delay 2.1 11.0 LOS A -
Los A B Approach Delay 11.5
Approach Delay 11.9 Approach LOS B

Approach LOS B




APPENDIXE

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2009 PEAK PERIOD TRAFFIC
ANALYSIS WITH PROJECT

HCS+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY.

Analyst: Iw

Agency/Co.: Wilzon Ckamoto Corporation
Date Performed: 6/9/20606

Analysis Time Pericd: AM Peak Pericgd
Intersection: Alanui Br/Lower Kula Rd
Jurisdietion: City

Unikg: U. S, Customary .

Analysis Year: 20092 With Project

Project ID:  7551-01 Kula Ridge

East/West Street:? Alanui Dr
Nerth/South Strest: Lower Kula Rd
Intersection QOrientation: NS Study period {hrs): 1.09
Vehicle Veolumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 2 2 3 ] 4 5 3
% T R [ T R
Volume 2 64 108 1 41 1
Pegk-Hour Factor, PHF 0.74 .74 0.74 G.50 0.50 q.50
Hourly Flow Rate, HFR 2 8% 147 2 82 2
Percent Heavy Vehicles 2 - - 2 -— -
Median Type/Storage Undivided 7
RT Channelized?
Lanes c 1 5] 3 i 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 2 {10 i1 12
L T R oL T 3
velume g o o 12 a 33
Peak Hour Factor, PHF 1.00 1.6 1.09 0.60 0.64 0.60¢
Hourly Flow Rate, HFR 3] [¢] 0 18 ) 54
Percent Heavy Vehicles 2 b 2 2 2 2
Percent Grade (%) o 2
Flared Approach: Exists?/Storage Ho / No /
Lanes G 1 0 a Y o
configuration LTR LTR
belay, Queue Length. and Level of Service
Approach NB SB Westbound Eastbound
Movament i 4 |7 s 9 Po1e 11 12
Lane Config LTR LTR | L¥R | LTR
v {vph) z 2 0 73
Cim} {vph} 1513 1335 285
vic £.060 G.00 .08
95% gueue length 4.00  0.08 G.27
Control Delay 1.4 7.7 9.4
LOs A A A
Approach Delay 9.4

approach LOS A




HCS+: Unsignalized Intersections Release 5.2

THO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Pexiod:
Intersectiocn:
Jurisdiction:

Iw

Wilson Okamoto Corporatioh
8/9/20086

FM¥ Peak Period

Alanui Dr/Lower Kula R4
City

Units: U. S. Cusktemary

Analysis Year:
Project ID:
East/West Street:

North/South Street:

Intersection Orientation; NS

2008 With Project

7551-01 Kula Ridge

Alanui Dr
Lower Kula Rd

Study peried (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Scuthbound
Movement 1 2 3 1 4 5 3
L T R | T R
Volume 0 22 4 14 115 iv
peak-Hour Factor, PHF D.63 0.69 0.69 0.84 0.84 0,84
Heourly Fiow Rate, HFR Q 133 5 i6 136 11
Parcent Heavy Vehicles 2 - -- 2 v -
Madian Type/Storage Undivided /
RT Channelized?
Lanes ] 1 ] Q 1 o]
Configuration LTR LTR
Upstrean Signal? No No
Minor Strest: Approach Westbound Eastbound
Movement 7 8 £ {10 11 12
L T R i L T R
Velume i¢ <} 13 3 [ 2
Peak Hour Factor, PHF 0.7% 0.7 g.71 6.33 0.33 0.33
Houxly Flow Rate, HFR 14 o] ig & [ &
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) 2] 3
Flared Approach: Exists?/Storage No / Ne /
Lanes s} i Q ¢] i Q
Configuration LTR LTR
Delay, Queus Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 17 g 5 1 10 11 1z
Lane Cenfig LTR LTR | LTR ! LTR
v (vph) 0 16 32 15
C{m) {vph) 1435 1446 764 707
vie .00 0.01 0.04 0.02
95% queue length 9.0¢ 0.03 2.13 0.07
Contrel Delay 7.5 7.5 8.9 10.2
Los A A A B
aApproach Delay 9.9 10.2

Appreach LOS 3 B

HCS+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY.

Analyst: I

Agency/Co.: Wiison Ckamotoe Corporation
Date Performed: 6/9/2006

Analysis Time Period: AM Peak Period

Intersection: Kula Hwy/Lower Kula Rd {North)
Jurisdiction: State

Uaits: U, §. Customary

Analysis Year: 2009 With Project

Project ID:  7551-901 Kula Ridge

East/West Street: Lower Kula R& (North)

North/Scuth Strest: Kula Hwy
Intersection Qrientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Horthbound Southbound

Movement 1 2 3 I 4 5 3

L 5 R’ | L T R

Volume 560 10 86 382
Peak-Hour Factor, PHF Q.20 9.%0 .77 0.77
Hourly Flow Rate, HFR 622 11 111 486
Percent Heavy Vehicles - -~ 2 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes i ¢ ¢ 1
Configuzation TR LT
Upsitream Signal? Mo No
Minor Street: Approach Westbound Eastbound

Movement .7 8 2 | 10 11 iz

L T R | & T R
Volume 19 123
.Peak Hour Factor, PHF Q.84 0.84
Hourly Flew Rate, HFR 22 148
Percent Beavy Vehicles Z 2
Percent Grade {%) 0 i+
Flared Approach: Exists?/Storage / £
Lanes 2 1
Configuzation L R
Delay, Queue Length, and Level of Service

Approach NB SB Westhound Eastbound
Movement 1 4 [ 8 g i 16 11 b¥
Lane Config v | b R {
v {vph) 111 22 146
C(m) {vph) 950 214 483
wie 0.12 0.1¢ 0.36
95% queue length 0.40 0.34 1.28
Control Delay %.3 23.7 15.7
108 A < <
appreach Delay 16.7
hApproach LOS C




HC8+: Unsignalized Intersections Release 5.2

THWO-WAY STOP CONTROL SUMMARY,

Analyst: W HCS+: Unsignalized Intersections Release 5.2
Agency/Co,: Wilson Ckamoto Corporation :
Date Performed: 6/5/086 . .
Analyais Time Period: PM Peak Period Wilson Okamoto Corporation
Intersection: Kula Hwy/Lower Xula Rd {North) 1207 5. Beretania Bt., Suite 400
Jurisdiction: State Honclulu, HI 96826
Units: U. §. Customary
Analysis Year: 2009% wWigh Project Phene: (808} 846-2277 Tax: {808} 946-2253
Project ID: 7551-01 Kula Ridge . E-Mail:
BEast/West Street: Lower Xula Rd (North}
North/South Street: Kula Hwy . _ALL~WAY STOP CONTROL(AWST) ANALVSIS
Intersection Orientation: NS Study period {hrs}: 1.00
Analyst: Iw
Vehicle Volumes and Adjustments Agency/Co. : Wilson {kanmote Corporation
Major Street: Approach Northbound Southhound . Date P?rfo?med: 6/9/2006
Movement. 1 z 3 t 4 3 & Analysie Time Period: AM Peak Periocd
I, E R l 1 T R Intersection: Copp Rd/Lower Kula R4
. Jurisdiction: City
Volume 373 15 113 384 Units:.v. 3. Customary . )
Peak~Hour Factor, PHF 0.86 (0.B§ 0.8¢  0.90 Analysis Year; 2009 with Project
Hourly Flow Rate, HFR 433 17 128 426 Project ID: 7551-01 Kula Ridge
Percent Heavy Vehicles -— - 2 . - East/West Street: Copp R4
Median Type/Storage Undivided f North/Secuth Street: Lower Kula Rd
RT Channelized? Worksheet 2 - Volume Adjustments and Site Characteristics.
Lanes 1 0 ] i .
Configuration TR LT } Eastbound | wWestbound | Nerthbound | Southbound
Upstreanr Signal? No o lf L T R { L T R ; I s R g L T R
¥inor Street: Approach Westbound Eastbound Volume 36 21 5 |5 78 24 14 14 2 {13 15 33
Movement 7 g g | 10 11 1z % Thrus Left Lane
L T R I o " R
Volume ) 80 ) Eastbound Westbound Northbound Southboun
Peak Hour Factor, PHF 0.82 0.82 Ll L2 Ll L2 Li L2 Lt L2
Hourly Flow Rate, HFR 10 g7 A
Percent Heavy Vehicles 2 2 , Configuration LTR LTR LTR LTR
Percent Grade (%) 0 ) PHF Q.65 .80 9.81 0.7%
Flared Approach: BExists?/Storage 3 / Flow Rate 89 132 57 s
Lanes 1 1 % Heavy Veh 2 2 2 2
Configuration L R No. L._anes 1 1 1 1
Opposing-Lanes i 1 i3 i
Conflicting-lanes 1 1 1 %
@AY, Queue Length, and Level of Service Geome{.ry group 1 1 1 1
Approach NB $B Westbound Eastbound Duration, T 1.0¢ hrs.
Movement 1 4 I 7 ] 3 [ 1o 11 12 . .
Lane Config rr | & = { Worksheet 3 ~ Saturation Headway Adjustment Worksheet
v (vph} 125 10 97 Eastbound Westbound Northbaund Southbouhd
Cim} (vph) 1110 277 €15 Ll 2 Li L2 Ll Lz L1 L2
vic 0.1l g.04 0.16
$5% queue length g.38 9.11 0.56 Flow Rateg;
Control Delay &.7 18.5 1r.9 Total in Lane 83 132 47 75
LOS A < B Left-Turn 52 5 22 15
approach Delay 12,6 Right~Turn ki 29 3 41
approach LOS B Prop. Left-Turns 0.6 0.0 9.5 9.2
Prop. Right-Turns 0.1 0.2 G.1 8.5




Prop. Heavy Vehicle(.g

Geometry Group

adjustments Exhibit 17-33:

0.2
~-0.6
1.7

hLT-ad]j

hRT-adj

hHV-~ad3j
hadj, computed

Worksheet 4 - Departure Headway and Service Time

Flow rate

hd, initial value

x, initial

hd, fipal value
%, final value
Move-up time, m
Service Time

Flow Rate
Service Time
Utilization, x

Dep. headway, hd

Capacity
Delay
108
Epproach:
Delay
LOS

0.1

Eastbound
L1 L2
89
3.20 3.2¢0
0.08
4.42
0.11

.0

2.4

Eastbound

Ll

23]
2.4
.11
4.42
33¢%
T.97
A

Intersection Delay 7.87

.9

Lz

7

-0.1

b

[ ==
~ o N

Weathound

Ll
132
2.29
0.12
4.19
.15

2.2

3.

2.0

Lz

20

Worksheet 5 «~ Capacity and Level of Service

Westbound

L1

132
2.2
0.15
4.1%
382
7.55
A

L2

7.%5
b3

0.¢ 0.0
1
0.2 9.2
-0.6 0.8
1.7 1.7
0.1 ~3.3
Northbound Southbound
L Lz L1 Lz
47 75
3.20 3.20 3.20 3.20
0.04 §.07
4.57 4.20
0.08 0.0%
2.0 .0
2.6 2.2
Northbound Southbound
L1 L2 Ll L2
47 75
2.5 2.2
2.06 0.08
4.57 4.20
297 328
7.86 7.61
2 A
7.86 .81
A

Intersection LOS A

HCS+: Unsignalized Intersections Release 5.2

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

Phone: (808} $46-2277 Fax: ({(8(8) 946-2253
E-Mail:

___ADL-WAY STOP CONTROL (AWSC) ANALYSIS
Analyst: iw

Agency/Co.: Wilson OCkamoto Corporation
Date Performed: 6/9/2006

Analysis Time Period: PM Peak Period
Intersection: Copp Rd/Lower Kula Rd
Jurisgdiction: City

Units: U, S. Customary

analysis Year: 2002 With Project

Project ID: 7551-01 Kula Ridge

East/West Streef: Copp RE

North/South Street: Lower Kula Rd

Worksheet 2 « Volume Adjustments and Site Characteristics

| Eastbound | Westboung | HNorthiound | Southbound
1] T R |1 T R | L T R |1 T R }
] | | |
Volume jas 37 18 |2 28 33 j16 22 S {33 31 25 |
% Thrus Left Lane
Eastbound Hestbound Northbound Seuthbound
L1 L2 Li L2 Li Lz L1 L2
configuration LTR LTR LTR LTR
PHF £.94 0.85 0.91 8.75
Flow Rate 104 72 39 118
% Heavy Veh 2 2 2 2
No. Lanes 1 L 1 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 i i 1
Geometry group 1 1 L 1
Duration, T 1.00 hxs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Easthound Westhound Northbound Southbound
L1 L2 L1 L2 Li L2 L1 L2
Flow Rates:
Total in Lane 104 7z 38 118
Left-Turn 46 2 j343 44
Right-Turn i9 38 5 33
Prop. Left-Turns 0.4 0.4 9.3 0.4
Prop. Right-Turns 0.2 ¢.5 4.1 0.3




Prop. Heavy VehicleG.0O
Geomatzry Group 1
Adiustments Exhibit 17-33:

hLT-adj 0.2
hRT-ads -0.6
hHV-ad] 1.7

hadj. computed

¢.¢

Worksheet 4 - Departure Headway and Sexvice Time

Eastbound
L1 L2
Flow rate 104
hd, initial wvalue 3.20 3.290
x, initial 0.09
ha, final value 4.35
x, final value 0.13
Move-up time, m 2.9
Service Time 2.3

Worksheet 3 - Capacity and Level of Service

Bastbound
L1 L2
Flow Rate 104
Service Time 2.3
Utilization, x 0.13
Dep. headway, hd 4.35
Capacity 354
Delay 7.97
LOs A
Approach:
bDelay 7.97
LOS A

Intersection Delay 7.83

,,,|

1
oo
=~ on b

-0.2

Westbound
L1 1z
72

3.20 3.20
¢.06

4.10

.08

2.1

Westbound
Li L2

72
2.1
¢.08
4.10
322
.46
A

7.46
A

5.8 0.0
% 1
0.2 0.2
~0.¢ -0.6
1.7 1.7
¢.0 ~0.1
Northbound Scuthbound
i L2 L1 Lz
39 118
3.20 3.20 3.20 3.20
0.03 0.1G
4.43 4.28
0.05 .14
2.0 2.0
2.4 2.3
Noxthbound Seuthbound
L1 Lz L1 L2
39 118
2.4 2.3
¢.05 0.14
4.43 4.258
283 368
7.66 7.98
A A
7.66 7.98
A A

Intersection LOS A

HCS+: Unsignalized Intersections Release 5.2

FWO-WAY STOP CONTROL SUIMMARY

Analyst:
hgenay/Co.:
Date Performed:

w
Wilson Qkamqteo Corporation
6/9/2008

Analysis Time Peried: AM Peak Period

Intersection:

Units: U. 8. Customary
Analysis Year:

Kula Hwy/Lower Kula R& (Scuth}
Jurisdiction: State

2009 with Project

Project IDR:  7551-01 Kula Ridge

Eagt/West Street:

Lower Kula RA (Seuth)

North/South Street: Kula Hwy
Intersection Crientation: NS Study pericd (hrs): 1.80
vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 I 4 5 3

L T R i b T R

Volume 308 1 iz 17¢
Peak-Hour Factor, PHF 0.83 0.83 3,66 0.66
Hourly Flow Rate, HFR 372 i 18 257
percent Heavy Vehicles - - 2 - -
Median Type/Storage Undivided /
RT Chamnelized?
Lanes i Q G 1
Configuration TR Lr
Upstream Signal? No No
Minor Street: Appreoach Westbound Eastbound

Movement 7 8 3 [ i1 12

L T R . T R
Volume 3 12
Peak Hour Factor, PEF 0.75 8.7%
Hourly Flow Rakte, HFR 4 i6
Percent Heavy Vehicles 2 2
Percent Grade (%} 0 G
Fiared Approach: Exists?/Storage No / /
Lanes o Y
Configuration LR
Delay, Gueue Length, and Level of Service

Approach NB SB Hesthound Eastpound
Movement i 4 | 7 8 g | 10 1l iz
Lane Config LT |} LE |
v [(vph) 18 20
Ci{m) {vph) 1185 601
/e 0.0z 0.03
85% queue length 0.05% 0.1¢
Control Delay 5.1 11.2
LGOS A B
Approach Delay 11.2
Appreoach LOS B




HCS+: Unsignalized Intersections Release 5.2

TWO~WAY STOP CONTROL SUMHMARY

Analyst:

Agency /CO, ¢

Date Performed:
Analysis Time Period:
Intersection:
Jurisdietion:

Units: U.
Analysis Year:
Project ID:
East/West Streekb:
Horth/South Street:

S. Customary

W .

Wilson Ckamote Corporabion
67972006

PM Peak Period

Kula Hwy/Lower Kula R (South)
State

2009 With Project

7551-01 Kula Ridge

Lower Kula Rd {South}
Kula Bwy

Intersection Crientation: NS Study peried thrs): 1.00
Vehicle vVolumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 &
8 4 R I T R
Volume 261 5 3 240
Peak-Hour Factor, PHF 0.92 Q.92 ¢.33 0.83
Hourly Flow Rate, HFR 283 3 g 258
Percent Heavy Vehicles -~ - 2 -~ --
Hedian Type/Storage tndivided /
RT Channelized?
Lanes 1 4] & 1
Configuration TR LT
Upstream Signal? Ne o
Miner Styeet: Approach Westbound Eastbound
Movenent 7 8 o 10 11 12
L T R L2 T R
Velume 12 8
Peak Hour Factor, PHFP Q.61 .61
Hourly Flow Rate, HFR 18 13
Percant Heavy Vehicles 2 2
pPercent Grade (%) Le] 0
Flared Approach: Exists?/Storage o / /
Lanes o 23
configuration LR
Delay, Queue Length, and Level of Service
Approach HB SB Hastbound Eastbound
Hovemant 1 4 P 8 9 Io10 11 12
Lane Config LT | LR |
v {wvph) 8 32
Cim} {vph} 1273 567
vie 0.01 9.06
55% gueuve length Q.02 Q.18
Control Delay 7.8 11.7
.08 A B
approach Delay 1.7
Approach LOS B




APPENDIX G-1.

Supplemental Traffic
Assessment



WILSON OKAMOTO
CORPORATION
ENGHINEERS | PLANNERS | CORSULTANTS - -

1907 South Berelania Slreet
Artestan Plaza, Surle 400
Honolulu, Haweai, Q6826 USA
Phone BO08 946 2277
Fax 808.946 2253
wyew wilsonokamolo com

7551-02
June 16, 2008

M. 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 scenario 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 are work related and do not have any linked or pass-by
destinations. As such, all entering vehicles werce assumed o turn left from Kula
Highway onto Lower Kula Road via the northem intersection of that roadway
with the highway, and then utifized 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 1 shows the distribution of
site-generated vehicles during the AM and PM peak periods for this alternate
scenario.

Year 2009 With Project Conditions

The projected Year 2009 AM and PM peak period tratfic volumes and
operating conditions under the alternate scenario are shown in Figures 2 and 3,
and summarized in Table 1. The projected Year 2009 operating conditions
based upon the trip distribution included in the original TIAR are provided for
comparison purposes. LOS calculations are included 1 the appendix.
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WiLSON OKAMOTQ -
CORPORATION.
 ERGIEERS | PLARNERS | CONSULTANTS

7551-02

Letter to Mr. 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 of turning vehicles on through traffic along the highway.

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



APPENDIX
CAPACITY ANALYSES CALCULATIONS
ALTERNATE SCENARIO




HCS+: Unsignalized Intersections Release 5.21
TWO-WAY STOP CONTROL SUMMARY
Analyst: cl
Agency/Co.: Wilson Okamoto Corporation
Date Performed: 6/9/2008
Analysis Time Period: AM Peak Period
Intersection: Alanui Dr/Lower Kula Rd
Jurisdiction:
Units: U. &. Customary
Analysis Year: 2009 With Project
Project ID: Alternate Scenario
East/West Street: Alanul Dr
North/South Street: Lower Kula Rd
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbouind

Movement 1 2 3 | ¢ 5 6

L F R | L T R

Volume 1 132 0 1 56 1
Peak-Hour Factor, PHF 0.74 G.74 0.74 0.50 0.50 0.50
Hourly Flow Rate, HFR 1 178 G 2 112 2
Percent Heavy Vehicles 2 —-— - 2 -- -
Median Tvype/Storage Undivided
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 g | 10 11 12

L T R | L T R
Volume 0 0 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 2
Percent Grade (% 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SR Westbound Easthound
Movement L 4 1 7 8 9 {10 11 12
Lane Config LIR LTR | LTR | LTR
v {vph} 1 2 0 19
C{m) (vph) 1475 1398 654
v/c 0.00 0.C0 0.03
95% queue length 0.00 0.00 0.09
Control Delay 7.4 7.6 10.7
LOS A A B
Approach Delay 10.7
Appreoach LOS B




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: CL

Agency/Co.: Wilson Okamoto Corporation
Date Performed: 6/9/2008

Analysis Time Period: PM Peak Period
Intersection: Alanuil 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: Lower Kula R4

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 |4 5 6

L T R | L T R

Volume 0 117 3 14 i56 10
Peak-Hour Factor, PHF 0.69 0.69 0.69 0.84 0.84 0.84
Hourly Flow Rate, HFR 0 169 4 16 185 11
Percent Heavy Vehicles 2 -- - 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 O 1 0
Configuration LTR LTR
Upsgstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 I 10 11 12

L T R L T R

Volume 7 C 13 3 0 1
Peak Bour Factor, PHF 0.71 c.71 0.71 0.33 0.33 0.33
Hourly TFlow Rate, HFR 9 0 18 9 0 3
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Crade (%) §] 0
Flared Approach: Exists?/Storage nNo / No /
Lanes 0 1 0 0 1 0
Configuration LTR LR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Tastbound
Movement 1 4 [ 7 8 g | 10 11 12
Lane Config LTR LTR | LTR | LTR

v (vph) 0 16 27 12

C{m} (wvph} 1377 140G4 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

LOS A A B B
Approach Delay 10.1 11.2

Approach LOS B B




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: CL

Agency/Co.: Wilson Okamoto Corporation
Date Performed: 6/9/2008

Analysis Time Period: AM Peak Period

Intersection: Kula Hwy/Lower Kula Rd (Nerth)

Jurisdiction:
Units: U, §. Customary

Analyvsis Year: 2009 With Project

Project ID: Alternate Scenario

East/West Street: Lower Kula Rd (North)

North/South Street: Kula Huwy

Intersection Orientation: NS Study period (hrs}: 1.00

Vehicle vVolumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 ]

L T R | » T R

Velume 560 9 102 382
Peak-Hour Factor, PHF .80 0.90 0.77 0.77
Hourly Flow Rate, HFR 622 10 132 496
Percent Heavy Vehicles -- - 2 - -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 Q 0 1
Configuration TR T
Upstream Signal? NO No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 13 152
Peak Hour Factor, PHF .84 0.84
Hourly Flow Rate, HFR 15 180
Percent Heavy Vehicles 2 2
Percent Grade (%) G 0
Flared Approach: Exists?/Storage / /
Lanes 1 1
Configuration L R
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbhound
Movement 1 4 7 8 S | 10 11 12
Lane Config Lt 1L R | -
v (vph) 132 15 180
C{m) (vph} 951 200 484
v/c 0.14 0.08 0.37
95% gueue length 0.48 0.24 1.76
Control Delay 9.4 24.5 16.8
LOS A C C
Approach Delay 17.4

Approach LOS c




HCS+:

Analyst:
Agency/Co. :
Date Performed:

Analysis Time Period:

Intersection:
Jurisdiction:
Units: U. 5.

Analysis Year:
Project 1ID:
East/Wesl Street:

Alternate

Cla

TWO-WAY STOP CONTROL SUMMARY

Unsignalized Intersections Release

o

J. 4

Wilson Okamoto Corporation

6/9/2008

PM Peak Period

Kula Hwy/Lower Kula Rd (North)

Customary

2009 With Project

Scenario

Lower Kula Rd (North)

North/South Streetl: Kula Hwy
Intersection Orientation: NS Study period (hrs): 1.
. Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbeund
Movement i 2 3 | 4 5 6
L g\ R I L T R
Volume 373 11 157 384
Peak-Hour Factor, PHF 0.86 0.86 0.90 6.90
Hourly Flow Rate, HFR 433 12 174 426
Percent Heavy Vehicles - -- 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Bastbound
Movement 7 8 9 | 10 11 12
L T & [ L T R
Volume 7 107
Peak Hour Factor, PHF 0.82 0.82
Hourly Flow Rate, HFR 8 130
Percent Heavy Vehicles 2 2
Percent Grade (%) g 0 0
Flared Approach: Exists?/Storage / /
Lanes 1 1
Configuration L R
Delay, Queue Length, and Level of Service
Approach NB SB Westhound Eastbound
Movement 1 4 |7 8 g | 10 11 12
Lane Config LT | L R |
v {vph) 174 8 130
C(m}) {vph) 1115 237 618
v/ 0.16 0.03 0.21
95% queue length 0.55 0.10 0.80
Control Delay 8.8 20.7 12.4
LGS A C B
Approach Delay i2.9
Approach LOS B




HCS+: Unsignalized Intersections Release 5.21

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

Phone: (808) 946-2277 Fax: (808) 246-22563
E-Mail:

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst: CL

Agency/Co. : Wilson Okamcoto Corporation

Date Performed: 6/9/2008 h
hnalysis Time Period: AM Peak Period

Intersection: Copp Rd/Lower Kula Rd

Jurisdiction: !

Unitg: U, $. Customary
Analysis Year:
Project ID: Alternate Scenario
East /West Street: Copp Rd
North/South Street: Lower Kula Rd
Worksheet 2 - Volume Adjustments and Site Characteristics

| Eastbound | Westbound |  HNorthbound ! Southbound |
| L T R | L T R I L T R | 1 T R |
I | -1 % |
Volume [z9 21 5 |5 78 19 14 13 2 | 8 10 2% i
% Thrus Left Lane
Easthound Westbound Northbound Southbound
L1l L2 L1 L2 L1 L2 Ll L2
Configuration LR LTR LTR LTR
PHF 0.69 0.80 0.61 0.79
Flow Rate 79 126 43 48
% Heavy Veh 2 2 2 2
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 3 1
Conflicting-lanes 1 1 1 1
Geomelry group 1 1 ki 1
Duration, T 1.00 hrs.
Worksheet 3 - Saturation Headway Adjustment Worksheet
Eastbound Westbound Northbound Southbound
L1 L2 Ll L2 L1 L2 L1 Lz

Flow Rates:

Total in Lane 79 126 43 48
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 Vehiclel.0 0.0
Geometry Group 1 1
Adjustments Exhibit 17-33:
hLT-adj 0.2 0.2
hRT-ady ~0.6 ~-0.6
hHV-adj 1.7 1.7
hadj, computed 0.1 -0.1

Eastbhound Wes tbhound
L1 L2 1.1 L2
Flow rate 79 126
hd, initial value 3.20 3.20 3.20 3.20
¥, initial 0.07 0.%11
hd, final value 4.32 4.13
®x, final wvalue 0.09 0.14
Move-up time, m 2.0 2.0
Service Tine 2.3 2.1

Easthound Westhound
Ll L2 Ll L2
Flow Rate 79 126
Service Time 2.3 2.1
Utilization, x 0.09 0.14
Dep. headway, hd 4.32 4.13
Capacity 329 376
Delay 7.78 7.82
LOS A A
Approach:
Delay F.78 7.82
LOS A A

Intersection Delay 7.73

_Worksheet 5 - Capacity and Level of Service

__Worksheet 4 - Departure Headway and Service Time

0.0 0.0
1 1
0.2 0.2
-0.6 -0.6
1.7 1.7
0.1 ~0.2
Northbound Southbound
L1 L2 L1 L2
43 48
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
Northbhound Southbound
Ll L2 L1 L2
43 48
2.5 2.2
0.05 0.06
4.50 4,15
293 298
7.76 7.40
A A
7.76 7.40
A A

Intersection I.0OS A




HCS+: Unsignalized Intersections Release 5.21

Wilson Okamoto Corporation
1907 5. Beretania 5t., Suite 400
Honolulu, HI 96826

Phone: (808) 946-2277 Fax: (808) 946-2223
E-Mail:

ALL-WAY STOP CONTROL (AWSC) ANALYSIS

Analyst: CL

Agency/Co. : Wilson Okamoto Corporation

Date Performed: 6/9/2008 "
Analysis Time Period: PM Peak Period

Intersection: Copp Rd/Lower Kula Rd
Jurisdiction: .
Units: U. §. Customary

Analysis Year: 2009 with Project

Project ID: Alternate Scenaric

East/West Street: Copp Rd

North/South Streeb: Lower Kula Rd

Worksheetb 2 - Volume Adjustments and Site Characteristics

| Eastbound | Westbound i Northbound |  Southbound
| L T R |5 T R | L T R | L T R
| | | I
Volume |28 37 18 | 2 28 21 |1O 14 5 124 23 18
% Thrus Left Lane
Easthbound Westbound Northbound Southbound
L1 L2 L1 L2 Ll L2 L L2
Configuration LTR LTR LTR LTR
PHF 0.94 0.85 0.91 0.75%
Flow Rate 87 58 30 86
% Heavy Veh 2 2 2 2
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 L 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1

Duration, T 1..00 hrs.

. Worksheet 3 - Saturation Headway Adjustment Worksheet

Easthound Westhound Northbhound Southbound
Ll L2 L1 L2 L1 L2 Ll Lz

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 Vehicle(.0 0.0 0.0 C.0
Geometry Group i 1 1 1
Adjustments Exhibit 17-33:
hLT-adq 6.2 0.2 0.2 0.2
hRT-adj -0.6 -0.6 -0.6 -0.8
hHV-adi 1.7 1.7 1.7 i.7
hadj, computed -0.0 -0.2 0.0 -0.1
. __ Worksheet 4 - Departure Headway and Service Time
Fastbound Waestbound Northbound southbound
L1 LZ2 Ll L2 L1 L2 L1 L2
Flow rate 87 58 30 86
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 G.08
héd, final value 4.19 4.04 4.31 4.19
®, final wvalue 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 % - Capacity and Level of Service
Eastbound Westhound Northbeound 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
Utilization, x 0.10 0.07 0.04 0.10
Dep. headway, hd 4.19 4.04 4.31 4.19
Capacity 337 308 280 336
Delay 7.66 7.32 7.47 7.66
LGS A A A A
Approach:
Delay 7.66 7.32 7.47 7.66
LOS A A A A

Intersection Delay 7.56

Intersection LOS A




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst: CL

Agency/Co. : Wilson Okamobo Corporation
Date Performed: 6/9/2008

Analysis Time Period: AM Peak Period

Intersection: Kula Hwy/Lower Kula R4 (South)

Jurisdiction:
Units: U. §. Customary

Analysis Year: 2009 With Project

Project ID: Alternate Scenario

Rast/West Street: Lower Kula Rd (South)

North/South Street: Kula Hwy

Intersection Orientaltion: NS Study period (hrs): 1.00

_Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 o4 g 6
L ik R | L oy R

Volume 309 1 3 170

Feak-~Hour Facltor, PHF 0.83 0.83 0.66 0.66

Hourly Flow Rate, HFR 372 1 13 257

Percent Heavy Vehicles -— - 2 o -

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Streebt: Approach Westbound Eastbound
Movement 7 8 9 I 10 11 12

L T R | L T R

Volume 2 8

Peak Hour Factor, PHF 0.7% 0.75

Hourly Flow Rate, HFR 2 10

Percent Heavy Vehicles 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / /

Lanes ¢ 0]

Configuration LR

Delay, Queue Length, and Level of Service

Approach NB 3B Westbound Bastbound
Movement 1 4 [ 7 8 9 | 10 11 12
Lane Config L | LR | .
v {vph) 13 12

C{m; {vph) 11858 614

v/c 0.01 0.02

95% queue length 0.03 .06

Control Delay 8.1 11.0

LOS A B

Approach Delay 11.0

Approach LOS B




HCS+:

Unsignalized Intersections Release 5.2]

TWO-WAY STOP CONTROL SUMMARY

aAanalysg:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U.
Analysis Year:
Project ID:
Bast /West Street:
North/South Street:
Intersection Orientati

S. Customary

CL

Wilson Ckamoto Corporation
65/5/72008

PM Peak Period

Kula Hwy/Lower Kula R4 (South)

Alternate Scenaric

Lower Kula Rd
Kula Hwy
on: NS

(Scuth)
Study peried {hrg): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Scuthboumd
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 261 4 9 234
Peak-Hour Factor, PHF 0.92 0.92 0.93 .93
Hourly Flow Rate, HFR 283 4 9 251
Percent Heavy Vehicles - - 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Streelb: Approach Westhbound EBastbound
Movement 7 8 g | 10 11 12
L P R | L T R
Volume 7 5
Peak Hour Factor, PHF 0.61 0.61
Hourly Flow Rate, HER 11 8
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
- Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 a 17 8 9 | 10 11 12
Lane Config LT | LR | .
v {vph) 9 1.9
C{m) (vph} 1275 575
v/c 0.01 0.03
95% queue length 0.02 0.10
Control Delay 7.8 11.5
LOS A B
Approach Delay 11.5
Approach LOS B
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PRELIMINARY DRAINAGE REPORT
FOR
KULA RIDGE SUBDIVISION
Kula, Maul, Hawait

INTROQUCTION

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

SITE LOCATION AND PROJECT DESCRIPTION

The subject propery 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, Lot 1 of
the G and R Von Yempsky Trust Subdivision tothe east, and Lot 3 ofthe G and
£ Von Tempsky Trust Subdivision to the south,

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

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 elevaticn on the site ranges from elevation 3,086 feet abave sea feve 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 "Soill Survey of Isiands of Kauai, Oahu, Maui, Molokai, and
Lanai, State of Hawaii (August, 1972)" prepared by the United States
Department of Agriculture Soil Conservation Service, the soif within the project
site is classified as Kula cobbly loam, (KxaD). Kula cobbly loam is
characterized as having moderately rapid permeability, medium runoff, and a
moderate erosion hazard.

Vi

vl

EXISTING DRAINAGE CONDITIONS

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

It is estimaied that the existing 50-year storm runoff from the undeveloped
project site is 55.56 cfs.

FLOOD AND TSUNAM! ZONE

According to Panet 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. Fiood Zone C represents areas of minimal fiooding,

PROPOSED DRAINAGE PLAN

After the development of the proposed preject, it is estimated that the Slyear
storm runoff will be 164.59 cfs, a net increase of 108,93 efs. Onsite runoff will
be intercepted by grated catch basins located within the grassed shouider
areas. The runoff wifl be conveyed fo an onsite detention basin, which wiill be
focated in the northwestern corner fo the project site.

Overflows from the detention basin wil be aliowed to sheet flow into Keahuaiwi
Gulch at & rate less than the present condition. The detention basin wilf be
designed and sized to accommodate the increase in surface runoff volume from
& 50-vear 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. This is in accordance with the
drainage standards for the County of Mau,

HYDROLOGIC CALCULATIONS

The hydrelogic caloulations 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. Department of Commerce,
Weather Bureay,



Vill,

Rational Formuta Used: Q= ClA
Where Q = rate of flow (cfs}
C = rainfak coefficient

b= rainfall intensity for a
duration egual to the time
of concentration
{inchesthour)

A = drainage area {Acres)
See Appendix A for Hydrotogic Calcuiations
CONCLUSION

Onsite runoff wilt be intercepted by grated catch basins located within the
grassed shoulder areas, The runoff will be conveyed to an onsite detention
basin, which wili be located in the northwestern corner fo the project site.
Overfiows from the detention basin will be allowed to sheet flow into Keahuaiwi
Gulch at a rate less than the existing condition. The detention basin will be
designed and sized to accommodate the increase in surface runoff volume from
a 50-year 1-hour storm generated from the proposed project.

There will be no increase in runcff sheet flowing from the project site onto the
adjoining or downstream properties. This is in accordance with Chapter 4,
Ruies for the Design of Storm Drainage Facilities in the County of Maui.

Therefore, it is our professional opinion that the proposed devejopment will not
have an adverse effect on the adjoining or downstream properties.

REFERENCES

A. Soit Survey of Islands of Kaual, Oahy, Maui., Molokai and Lanai, State of
Hawaii, prepared by U.S. Department of Agricuiture, Soil Conservation
Service, August, 1972

B. Rainfall-Frequency Atlas of the Hawaiian {stands, Technical Paper No. 43,
U.8. Department of Commerce, Weather Bureau, 1882,

C. Flood insurance Rate Maps of the County of Maui, March, 1985,

D. Chapter 4, Ruies for the Design of Sterm Drainage Facilities in the County
of Maui, prepared by the Department of Public Works and Waste
Management, County of Maui, 1985.
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Hydrologic Calculations

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

A, Determine the Runoff Coefficient (C):

EXISTING CONDITION:
Infitration (Medium}) = 0.07
Relief (Rofling) = 008
Vegetai Cover (Geod) = 0.03
Development Type {Ag) = §15
APPENDIX A ¢ =03
HYDROLOGIC CALCULATIONS ROADWAY AREAS:
Infiltration (Negligible) = 0.20
Relief (Rofling) = 003
Vegetal Cover {None) = 0.07
Development Type (Pavement) = 055
C =085
RESIDENTIAL AREAS:
Infilfration {Siow) = (.14
Retief (Rolling) = .03
Vegetal Cover (Good) = 0,03
Development Type (Residential) = 0.40
C =080

EXISTING CONDITICN:
Area = 48.117 Acres
C =031

DEVEL CPED CONDITIONS;
Roadway Area = 1.20 Actes
Resigentiat Area = 48,917 Acres
WEIGHTED C = 0.61



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

, =3.0inches

Adjust for time of concentration to compute Rainfall intensity (I):

Existing Condition:
T, = 40 minutes
{ = 3.73 inches/hour

Deveioped Condition:
T, =16 minutes

! = 561 inchesthour

C. Drainage Area (A} = 48.117 Acres

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

G =CIA

Existing Conditions.
O = (0.3%1)(3.73)(48.117)
=5588 cfs

Developed Conditions:
Q = (081)5.61)48.117)
= 18458 cfs

The increase in runoff due o the proposed development is 184.52 - 55,66 = 108.93 cfs,

Mydrograph Plot

English
Myd. No. 1
Kuila Ridge - Existing Condition
Hydrograph type = Rational Peak discharge = 5566 ¢fs
Storm frequency = 50 yrs Thme interval = 1 min
Drainage area =48.1 ac Runoff coeff. = 0.31
Intensity = 373in Time of conc. (Tey= 40 min
-D-F Curve = 3-0.1DF Reced. limb factor = 1
Tolal Volume = 133,577 cuft
f B
i 1 - Rational - 50 Yr - Qp = 55.66 cfs
@
©
=4

Time (min)
® Hyd. 1




Hydrograph Plot

Hyd. No, 2

Kula Ridge - Developed Conditions
Hydrograph type Rational
Storm frequency 50 yrs

Drainage area =48.1ac
Intensity = 581 in

Peak discharge
Time interval
Runoff coeff,

Time of conc. (T¢)

English

164.58 cfs
1 min
0.61

16 min

haun

|-D-F Curve 3-0.1DF Reced. limb factor = 1
Towat Volume = 158,003 cuft
! .
2 - Rational - 50 Yr - Qp = 164.5¢ cfs
t 200 | ;
150 MA . L
& | \K
13 | \ : L
Pt 100 . 2 %
50 : \
| 0 &
0 10 20 30 40

Time {min)

+ Hyd, 2
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1.0

2.0

PRELIMINARY EN;HAEERWG REPORT

Q
KULA RIDGE SUBDIVISION
T.MK.: {2) 2-3-001: 174

INTRODUCTION

The purpose of this report is to provide information on the existing
infrastructure which will be servicing the proposed project. It wil also evaluate
the adequacy of the existing infrastructure and anticipated improvemeants which
may be required for the proposed project.

The subject property is identified as T.MK.: {2) 2-3-001: 174, which
encompasses an area of 48.117 acres, s also Lot 2 of the G and R Veon
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 nodh, Lot 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 {o the south.

The development plan includes approximately 142 residentiai iots, 4
agricultural lots, and & S-acre patk site which wilt be dedicated to the County.
Associated improvements include grading, paved roadways, underground
utilities and landscaping.

EXISTING INFRASTRUCTURE
21 RQADWAYS

Lower Kula Road in the vicinity of the project site is a two-way, two-fane
roadway oriented in the north-south direction. It intersects with Kula Highway
several times atong its alignment. Lower Kula Road intersects with Alanui Placa
and the Kula Community Center driveway. Alanui Place is a two-way, two-lane
roadway that provide access to the adjacent residential area. The driveway for
the Kula Community Center has one fane that serves all raffic movements at
the westhound approach of this intersection,

Northwest of the Lower Kula Road-Alanui Place intersection, Lower Kula
Road intersects with Kula Highway, At this unsignalized intersection, Lower
Kula Road has one lane that serves left and right furn movements. The
northbound approach of the highway has one lane the serves left and right turn
traffic movements and the southbound approach has one fane that serves left-
turn and through traffic movements.

Bouth of its intersection with Alanui Place, Lower Kula Road intersects Copp
Reoad. Copp Road js 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 [DRAINAGE

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 leve!
at the northwesterly comner, averaging approximately 14.8%,

According to Panef Number 150003 0001-0400 of the Flood Insurance Rate
Map, dated March 16, 1995, prapared 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 minimel flooding.

it is estimated that the existing 50-vear storm runoff from the project site is
55.66 cfs. Presently, the majority of the onsite runoff sheet flows across the
project site in a northeast to scuthwest direction toward the adjacent properiies.
A portion of the runoff sheet flows directly into Keahuaiwi Guich. The runoff
eventuaily discharges into the ocean.

2.3 SEWER

There are no public sewer facilities in this part of Maui. Sewerage from
residential and commercial developments is handied by individual wastewater
systems.

24 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 Kuia Community Center. There is an existing fire hydrant located near the
Community Center,

Storage for the project area is provided by a 2.1 millon-galion steel tank,
known as the Omaopio tank (elevation 3,890.0 feet). 1 is located above
Haleakala Highway, approximately 2 1,200 feet to the northeast of the project
site.



3.0

25 ELECTRIC, TELEPHONE AND CABLE TV

The existing electrical and telephone distribution systems on Lower Kula
Road are located overhead. These overhead faciiities serve the developed
proparties in the area.

ANTICIPATED INFRASTRUCTURE IMPROVEMENTS
31 A S

Access for the proposed project will be from Lower Kula Road via an existing
utiity and access Easement "B-1.” Easement “B-1" is 55 feet wide and
traverses along the southern boundary of the Kula Community Center to the
southwestarn 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 building permit, roadway
improvements consisting of concrete curb, gutters and sidewalks wili be
constructed along the frontage of the property to Lower Kula Road.

The Traffic Impact Repornt prepared by Wilsen Ckamoto Corporation, dated
June 2006, recommaended 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
prehibit off-site loading operations.

+  Provide adequate turn-around area for sefvice, delivery and refuse
coflection vehicles to maneuver on the project site to avoid vehicle-
reversing mansuvers onto public roadways.

+  Provide sufficient tuming radit at all project readways to avoid or
minimize vehicle encroachments to oncoming traffic lanes.

- Provide exclusive lefi-turn and rightturm lanes on the westbound
approaches of Lower Kula Road at the northern intersection with Kula
Highway fo minimize the impact of lefiturning vehicles on the higher
volume of right-turning vehicles on that approach,

“The proposed Kula Ridge development is expected t¢ inciude 53 residential

lots, 59 affordabie housing residential lots, 4 agriculturat fofs, and an

approximately S-acre park that will be dedicated {o the County of Maui, With
the implementation of the aforementioned recommendations, the proposed

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

a

traffic operations in the vicinity of the project site. The critical movements af
the study intersection aleng 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."

32 DRAINABE

After the development of the proposed project, it is estimated that the 50-
year storm runoff will be 164.59 ¢fs, a netincrease of 108.03 ofs. Onsite runoff
will be intercepted by grated cateh basing losated within the grassed shoulder
argas. The runoff will be conveyved to an onsite detention basin, which will be
located in the northwestern corner fo the project site. Overflows from the
defention basin will be allowed to sheet flow into Keahuaiwi Guich at arate less
than the existing condition. The systemn will be designed and sized to
accommedate the increase in surface runcff volume from a 50-year 1-hour
storm generated from the proposed preoject.

The drainage design criteria will be to minimize any alterations to the natural
pattern of the existing onsite surface runoff.

33 SEWER

The propesed 112-lotresidentiat subdivision and 4-lot agricultural subdivision
wili generate approximately 40,600 galions of wastewater daily, Each residence
will connect to an aerobic individual wastewater system. The developer is
working closely with a company to install and maintain these systems. This
company is alsc working with the State Department of Health to allow the use
of the aercbic systems for a development that has more than 50 homes.

34 WATER

In accordance with the Depariment of Water Supply’s Domestic
Consumption Guidelines for residential and agricultural development is
approximately 175708 gallons per day. Fire flow demand for residential
development is 1,000 gailons per minute for a 2-hour duration and 500 gallons



per rinute for a 2-hour duration for agricuiture, Fire Hydrants wilt be instalied
with & maximum spacing of 350 fest for residential areas and 50C feet in
agriculiure areas.

The developeris presently working with the Depariment of Water Supply and
private landowners who are pianning to develop weils in the Upcountry area,
When compleled, the wells will be dedicated fo the County of Maui. The
developer will pay a prorata share in the development of these wells for an
allacation of the water source for the Kule Ridge Subdivision.

As part of the subdivision approval process, domestic water and fire flow
caiculations wil be provided to determine the sdequacy of the existing water
systermn, in accordance with the rules of the Department of Water Supply.

3.5 ELECTRIC. TELEPHONE AND CABLE TV,

The proposad electrical and telephone distribution systems in the subject
deveiopment will be installed underground from Lower Kula Read, Interior
project lighting wili be provided as approved by the Department of Planning. All
project fighting will be fully shisided.
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APPENDIX L.

Department of Health,
Wastewater Branch
Individual Wastewater
Systems Variance Approval
Letter, IWS Project Plan, and
Findings of Fact and
Conclusions of Law
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STATE OF HAWAL
DEPARTMENT OF HEALTH
PO BOX 3378 s repit gReara fetst o
HONOLULY HAWAH 56501.3378 Fee:
WV 242 FINAL DECCL
“June 28, 2007

CERTIFIED MAIL 7005 1160 0061 8381 4502
RETURN RECEIPT REQUESTED

Mz, Clayton Nishikawz
Managing Mernber

Kula Ridge, LLGC

1848 Wil Pa Loop
Walluky, Hawaii 96793

Dear Mr. Nishikawa:

Subject: Variance Application No. WW 242  Docket No. 06-¥YWW-31
Proposed Development of 116 Unils consisting of 59 Afferdable Lots,
sizes 5,600 - 6,000 sguare feet, 53 Market Lots - sizas 6,000 - 21,000
square fae, and 4 agticutturai lots - sizes 4 acres minimum
Lower Kula Road, Lot 2, Walluku, Maui, TMK: {2) 2-3-001: 174

Please find enciosed the Depariment 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. Wae are enclosing for your infermation the Findings of
Fact and Conclusions of Law.

Please note the variance conditions and i there are any questions relative to the
variance, please do not hesitate to contact Mr. Harold Yes, Chief of the Wastewater
Branch at our direct toll free phone number 984-2400 ext 64284, fax (808} 586-4300.

Sincerely,

THOMAS E ARIZUMI, Pgﬁ:fwb
Environmental Management Division

Enclosures: Finat Decision and Ordar
Findings of Fact and Cenclusions of Law

[\ Clean Water Branch
Environmental Planning Cffice
Safe Brinking Water Branch
‘Wastawater Btanch - Maut Staff £ngtneer
Departrmar of Water Supply - County of Maui
District Health Office - Maui
Mr Harolg Nagelo, Best industriag USA

JUL 092007 Gmoueimmas rmauo.

BEST INDUSTRIES USA, INC.

535 Ward Avenue, Suite 210
Honolulu, Hawaii 96814
Phone: 808-596-2378
Fax: 808-506-2063
bestindusG01@hawaii.m.com

INDIVIDUAL WASTEWATER SYSTEM
FOR

Kula Ridge
Lower Kula Road, Lot 2

N

Kula, Maui, Hawaii
TMK: (2)2-3-01:174
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GENERAL NOTES

1. All worl shali conform fo the Buflding Codes, Standards of Industry,
Department of Health, Uniform Plumbing Codes, and other related items.

2. The instailation indicates the overall Scope of Work and intent, Confracior
to provide verification at the job site for adjustment and to inform the engineer
of change.

3. Gravel shall be #3 Coarse, no bigger that 3/4” in size with no fines or washed
roci.

4. Enginesr's drawing herewith doas not indicate underground lines, and as such,
Contractor shall inspect or fone the area for said underground lines.

5. All work shalt be guaranteed for 1 year after compietion by Confractor.

6. No tress or shrubs shall be planted within 5 feet of the Sewage Treatment Unit
or Disposa! System.

7. Sewage Treatment Unit and Disposal System: shall be tocated in a Non-vehicular
Traffic Area.

8. Depths of pipe inverts of the Sewage Treatrmernt Unit and Disposal Systern are
controlled by Topographic Features. The existing pipe invert may impact the
depths shown on the drawings,

9. The Sewags Treatment Unit shall be at ieast 5 feet from the Disposal Systemn.

10, The Sewage Treatment Unit or Disposal System shali be af least 5 feet from
any wall line of any structure or buifding.

11, Disposal Systern shall be at least & feet from property line.
12. Sewage Treatment Unit shall be at least & feet from property line.
13. Seepage Pits shall be at least 12 feet from another Seepage Pit

Tk WEPK VB PCPIRE) I i Ct UNCI it SLMPPACICH P OOMITRLETION OF THEL FROIDETWILL E UHCDR iy ORI
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DESIGN CRITERIA

Owmer Name: Clayton Nishikawa
Residential Zoning
TMK: (2)2-3-01: 174
Description: 48.117 Acres divided into
{116) Lots consisting of a
{1) 3-Bedroom Dwaelling each

Flow: 800 galions per day (gpd) per dwelling

IWS Selection: {1) ESIS 1700 per dwelling
Max Flow: 1000 gpd
Max Volume: 1700 galions

Disposal System Design
Disposal System Selection: (1} Absomption Bed per WS
Percolation Rate = 4.5 min/fin.
Reqired Absorption Area (Assume 5 min/in.)

{600 gpd) x (125 sq. 1./200 gpd) = 375 sq. 1t
Absorption Bed Dimensions: 16 . x 24 fi.
Absorption Bed Area = 384 sq. 1.
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REVESIONS

ESIS External Dimensions Bry Manhole
Model [t engthiWVWidth |Height|Weight| Diameter
1000 181 | =37 1 5'-%" 175G b 24
1300 13717 | 5'=-97 | &6'-1" {800 b 24"
1700 11'-37 | 7'-137 | 8'—-47 {925 ik 24~

ESIS User Capacity

Model GPE  [Bed Rm[Lailons

1009 £00 3 1880

1308 B0 4 1300

1708 1860 3 1700

ESIS Excovation Dimensions! Excavoated Soil
Model [Length|Width | Depth Volumes

1008 12-07 | 7/-6" | 7'-6* 2350 _cu._vds.

1300 13071 8'-9° | 8-0" 31.0 cu. vds.

17900 13'-67] 10'-07 | 10'-67 S52.5 cu. vas,

Air Pump Dimensions Max
Pump [Length|Width |Depth iwaoatts|Qutiet |PSI
SL 56 8¢ 57 S 50 3/4" 1538

115V /60HZz with &' Power Cord using GFI Outlet,

UL-Listed & CE-Approved.

IWS SPECIFICATIONS
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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, L.ot 2
Wailuku, Maui TMK: (2) 2-3-001: 174

STATE OF HAWAI
DEPARTMENT OF HEALTH

Docket No. 08-VWW-31

Mt et et Mt Naraat? el Sl St Mo S st s

DECISION AND ORDER

Pursuant to Chapter 342D, Hawaii Revised Statuies, 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
Depariment 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.

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 ihe wastewater system specified
in the Operation and Maintenance Service Contract

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 & Pianning Division, located at

59 Kanoa 8treet, Wailuku.

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 WS plan shali 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, 08-VWW-31
Decision & Order, Page 2



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

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

The developer and subsequent lot owners agree that no further subdivision of the
lots will be undertaken.

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

The O&M service provider shall provide an annual report {o the Depariment 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, June 20, 2007

W//%WM

OMAS E. ARIZUMI, P.E~; CH!
Environmental Managerri%:L

Kula Ridge LLC Variance Application WW 242, Docket No_ 08-VWW.-31
Decision & Order, Page 2



STATE OF HAWAL

DEPARTMENT OF HEALTH

in the Matter of the Application Docket No 08-VWW-31
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

FINDINGS OF FACT AND CONCLUSIONS OF LAW

An application from Kula Ridge, LLC, Wailuku, Maui, Hawaii for a five (5) year variance
from Hawali 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
variarice from Hawaii Administrative Rules (HAR), Section 11-62-31.1(a)(1) General requirements for
individual wastewater systems which states, “(a) Individual wastewater systems maybe be usedas a
femporary 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 shouid
not be an issue based on the location of the existing wells. Current rules prohibit individual
wastewater systermns (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 Varfance Application WW 242, Docket No  06-VWW-31
Findings of Fact and Conclusions of Law, Page 1



disinfection, impacts to the existing ground water, assuming it exists, will be reduced. Presently the
DOH aliows approved NSF 40 Class | 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 purposa of this approach is to develop the maximum distance between the existing
ground water and grade. Aiso 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
WS, 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

1

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

The aerobic individual wastewater system (IW8) to be constructed shall comply with
the wastewater rules at the time the fee simple owner applies for building permit

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

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.

Wastewater Management Policies (WMP2) “Only one (1) IWS shal! be aliowed per lot
of record. The IWS shall consist of a8 minimum of an aerobic unit, chiorinator 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 *

Department of Heaith, Amendments and Compliance of Chapter 11-62, Hawail
Administrative Rules: (8811-62-33.1) 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.

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.

Letter from State of Hawaii, Depariment of Health, Mr. Dennis Tulang, P .E., Chief,
Wastewater Branch, dated December 7, 1998, states “our recommendation is based
in part on both aerobic and anaerobic processes to achieve Class | effluent criteria *

Best USA is proposing to use its {ested aerobic system ESIS which can treat effluent
on each property with a [ow profile leach bed.

Kula Ridge LLC Variance Application WW 242, Docket No. 05-VWW-31
Findings of Fact and Conclusions of Law, Page 2



10.

1"

12.

13

14

15

18.

17.

18,

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 repori of its gquality
sent to DOH annually. As stated in the State of Hawaii Chapter 62, all of these
systems must be maintenance by one entity

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.

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 treaiment.

This proposed development, see Figure 1, located in the vicinity of Lower Kula Road,
Lot 2; Kula, Maui consisting of 1186 units (60% affordable). Of these, approximately
58 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 tocations should be not be an issue based on the
location of the existing wells.

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-R87-001B, “Response to Congress
on Use of Decentralized Wastewater Treatment Systems WWBKGNS3".

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.

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

in compliance with HRS 342D-8 {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 not 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 fransmission 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 this property.

All of the new homes will have the same treatment standards to its wastewaterin the
present and future.

Kula Ridge LLC Variance Application WW 242, Docket No. 0B-VWW.-31
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19.

20.

21

22,

23

The treated effluent will help to safely recharge the water supply as reported in
USEPA report to congress

As indicated in the State of Hawail 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.

Therefore, if the ESIS 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 ESIS to be used on this project, which has no drinking
wells within 1,000 feet and will not harm the safety and weifare of the public

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

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

The following items were submitied 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 well location.

The following agencies submitted the following comments:

1.

The Clean Water Branch submitted the following comment:
Recommend to deny this variance application.

The Environmental Planning Office:

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

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

2 Wili we be creating problems of magnitude by allowing IWSs of such
number to be built with absormption beds in an area of less than 10,000

square feet? The 58 Affordable lots (5,600 - 8,000} 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 shouid be
considered;

Kula Ridge LLC Variance Application WW 242, Docket No 06-VWW-31
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M Aerobic units are run by electricity which can be turned off by the
owner. If that happens, | 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, | hope
that the solution will not revert to digging seepage pits. We know that
aerobic units with seepage pits become essentiaily 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) | 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 allowing EPO the opportunity to comment.

The Safe Drinking Water Branch submitted the following comments:

A

C.

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

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

We have no objection to this variance application.

Please contact Mr. Jamie Rimando at telephone (808)588-4258 if you have any
questions.

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.

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.

The Department of Water Supply (DWS) acknowledges that the proposed
aerobic treatment systems will reduce the introduction of pathogens into
groundwater resources as compared o cesspools or septic systems

Kula Ridge LLC Vanance Application WW 242, Docket No. 08-VWW-31
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However, we are concerned about the continuing increase in density of
communities where facilities are not available o protect underlying aquifers
from nitrogen and chemical pollutants that would otherwise be carried away
by sewer systems

C DWS highly recommends that the applicant advise buyers to avoid
discharging hazardous chemicais 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, Walluku.

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)
586-4284 if you have any questions.

Conclusions of Law

Chapter 342D, 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;

Kula Ridge LLC Variance Application WW 242, Docket No 06-VWW-31
Findings of Fact and Conclusions of Law, Page 6



The granting of the variance is in the public interest as defined in the Hawaii Revised
Statutes, Section 342D-6(c)(4)

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

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.

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 {o
DWS customer at the Water Resources & Planning Division, located at 59 Kanoa
Street; Wailuku,

An engineer shall design a wastewater system (W8 plan) consistent with the
Operation and Maintenance Service Contract for each lot and at the {ime of
building permit application for the construction of homes, the IWS plan shali be
submitted to the Depariment 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 tinable 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 biowers 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 gach site and summary of siudge/scum/solids removed from
each unit

DATED: Honolulu, Hawaii, June 20, 2007

Thomas E. Arizdimi, P.E.
Chief, Environmental Mdna ent Division

The foregoing findings of fact and conclusions of law are hereby adopted.

Kula Ridge LLC Variance Application WW 242, Docket No., 06-VWW-31
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APPENDIX J.

Meeting Minutes With
Residents Dated July 13, 2006



MicHAEL T, MUNEKIYQ
GWEN OHASHI HIRAGA
MITSURU "MICH” HIRANO

MUMEKTIYQ S HIRABA, INGC. 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 201G-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.

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.

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.

305 High Street, Suire 104 ® Wailuku, Hawaii 96793 ® ph: (808) 244-2015 # fax: (808) 244-8729 & planning@mhinconline.com



10.

11.

12.

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.

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 201G-118,
HRS application process.

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.

A resident expressed her concern over water rights and asked if the project wouid
receive water before others who have been waiting for a water meter. M. Munekiyo
replied that although the Section 201G, HRS process allows for certain exemptions,
it would not permit exemptions relating to the provision of water source and water
infrastructure.

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 Maui 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.

The well would eventually be connected to the County water system.

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.

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.

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,

Page 2



23.

24,

25.

26.

27.

M. Munekiyo stated that there will be several meetings where residents wilt 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
feaedback. The applicant wilt review and address the comments received during the
draft environmental assessment comment period. .

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 aftend. He
added that more meetings could be held to update residents on the status of the
project and to gather more comments.

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.

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,

C. Nishikawa stated that water and roadway infrastructure are very importantissues
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 meeting, M. Munekiyo stated that the applicant would like to come back to
the community to provide updates and receive comments as the project progresses.

“Rutveng M. Dagdag, Pranner

RMD.yp
Aftachment

CC:

Clayton Nishikawa, Architectural Design & Construction, Inc. (w/attachment)
Stacy Otomo, Otomo Engineering, Inc. (wfout aitachment})
Bick Mayer, Kula Community Association (w/attachment)

FADATANishikawalKiwaAHD 71306 meellagmemo.wpd
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5. PRELIMINARY
DEVELOPMENT PLANS AND
DESCRIPTION OF MATERIALS
FOR AFFORDABLE UNITS
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OMB NO. 05750042

HOUSING ADMINISTRATION
U.S. DEPARTMENT OF VETERANS AFFAIRS

Proposed Construction No.
P DESCRIPTION OF MATERIALS peu—T——
£ Under Construction
Property address o7 Kula Road city12 State !
Mortgagor or Sponsor
(Mame) (Address)
Contractor or Builder Architectural Design & Construction, Inc. 1842 Wili Pa Loop Wailuku, RI 967%3
(Hame) (Address)
INSTRUCTIONS

1. For additional information on how this form s lo be submitted,
number of coples, 6ic., see the instnictions apphicable to the FHA Applica-
tion for Mortgage insurancae, VA Request for Determination of Reasonable
Valusomther aslhecasamaybe.

2. Dascriba afl materiaks and equipment to be usaed, whather or not
shown on the drawings, by marking an X in each appropriate check-box and
antering tha information called for in each space. K space is inadequate
entar "See misc,” and describe undes hem 27 or on an stiachad sheat- THE
USE OF PAINT CONTAINING MORE THAN THE PERCENT OF LEAD
BY WEIGHT PERMITTED BYLAW IS PROHIBITED.

3. Woark not specificalty described or shown will nof be consldered unless

requirad, then the minimum accaplable will be assumed, Work exceeding
minimum requiremaanta cannot be considered unless spacifically deseribed.

4. Include no altemates, "or equal” phrasas ot contradictory items.
(Conaideration of a requast for acceptance of gubstitute matedals or equip-
meant iz not thereby preciuded.}

5. Include algnalures required at the ond of this form.
6. Tha ton shall be pletad in with the relatad

drawings and speciiications, as smendad during ptocosslrln The specite
cations includa this Description of Materials and the applicabia building code.

1. EXCAVATION:
Bearing soil, type

2. FOUNDATIONS:

Footings: concrete mix Type T or II ASTM C-1sd

Foundation wall: material

; strength psi
Concrete, Type I or If ASTM C-

3000 #4, Bee atructural details

Reinfercing

150 #4, ses structural details

Reinforcing

) ., Concrete, Type I or II
Interior foundation waill: material gl

6x6 Douglae Fir, Ro. 1

Columns: malerial and sizes

Perty foundation wall

12x12 CMU, Pully Grouted

4x12 Douglas Fir, Ro. 1

Girders: matcrial and sizes

Piers: matcrial and teinforcing

Bagement entrance areaway

HA
Sills: matcrial
Window arcaways

A
‘Waterproofing H

Footing drains

Termimesh Stainless Steel Mesgh

Termitc pr
Basementless space: gtound cover obi ; inswlation N2 ; foundation vents
Special foundations B
Additional informaton — e e e e e
3. CHIMNEYS:
Material Prefabricated (make ond size)
Fluc lining: material Heater flue size Fireplace flue size
Vents {(material and size): gas or oil heater ; waier beater
Additional information:
4. FIREPLACES:
Type: 1 solid fuctil]  gas-buming; []  circulator fmake and size} Ash dump and clean-gut
Fireplace: Facing ; lining . hearth : mantel
Additional inft ion:
5 Egﬁgﬁ,ﬂf""s' , and species 2x Douglag Fiz, Ha. 1 {1 Comct bracing. Building paper or felt Krafc or Bituminoua
o fsx:ructural T - ickoess M2 - wides 2 solic; [ space____ oo: [ disgonak
.+ Flber cement La; ix A . 12* [ e - HPG najls
iﬁng. Fiber cement . sgade I1 siype A e ar T ™ "' 1 DG nai.zls
bid H ; type + §iac H g
Stucco 1858 Mat Gyp. : thickness S/8" : Lath Synthetic plaster fimsh . weight Ib
Masonry vencer Sils Lintels Base flashing
Masoary: [J solid[] faced [] stuccoed; total wall thickness_* ; facing thickness ; facing material
Backup material ; thickness ; bonding
Daor sills Window sills Lintels Base flashing
Interior surfaces: dampproofing, coats of 3 furdng
Additional information:
Exterior painting: material hcorylic latex : number of coats 2
Gable wall construction: same as main walls; [ ather construction
6. FLOOR FRAMING: <
Joists; wood, grade, and sp Boug.fir No @, o fer ; bridging Solid s anchors o9 Simpeon -
Concrete slab: [1 basement floor; [ first floor; Z} ground supported; [ self-supporting; mix  TyP® I oX IT . gpippnece 4 ,

6X6 10710 WHM

reinforcing ; insulation

10 Mil vapor barrier
- membrane 1 vap

Fill under slab; material TED ; thickness

; Additional information:

7. SUBFLOORING: (Describe underflooring for special floors under item 21.)

Material: le and species Structural I plywd with P.I. Index of 48/24 size 3/4" Jtype TaG
Laid: first floor; [1  second floor T atic sq. ft; [ diagonal;[7] right angles. Additional inf; jon: Slued & Wailed
8. FINISH FLOORING: {Wood only. Describe other finish flooring under ilem 21 )
LOCATION ROOMS GRADE | sPECIES i"mﬁ“' wiori | sLooearer FRaSe
First floor.
5 d floor
Attic floor Isq. f.

Additional information..

Accarding to the Paperwork Reduction Act of 1995, an agency may not canduct or spansor. and a person ls wot required Is respond to & collection of frfermation unless i displays a valid OMB
control number. The valid QM8 contraf number for this Informalion coliection Iy 0575-0047. The time required i camplete this Information callnaion i armaled o mmge 15 minutes per
and

Feodi g

i

FEIPONSE. it the time for

gm'ha-n'ng data sources, gathering and maintaining the data n«d«i and

T " ol

i of i
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13.

14.

185.

16.

17.

18.

19.

20,

21,

22,

but that the homes may need a larger septic system. Homes would have a 5/8-inch
meter.

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.

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.

The larger density (116 improved lots) is required to keep the affordable housing
cost lower.

Obhana units will not be allowed on the individual lots.

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.

A resident raised concern over the sidewalk along Lower Kula Road and suggested
improvements to it. Residents also felt that Lower Kula Reoad was too narrow to
accommodate traffic leading up to the 1186 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.

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.

C. Nishikawa noted that the Maui Police Department would like to see adequate
lighting in the new neighborhood to address safety concerns, Residents felt that the
police officers would be able to continue their work safely with low lighting.

A resident commented that some years ago, the Carden Academy proposed to
bulld a school or Lower Kula Road but was denied approval by the Maui Planning
Commission due to traffic impact reasons.

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:
Studs: wood, grade, and species
Additional information:

10. CEILING FRAMING:
Joists: waeod, grade, and sp

Douglas Pir Ho. 1 , . 2X4 @ 16" o 2x4 @ 24" oc where occur
S size and il Other

Douglas Fir No. 1 Other Brdoi

Hood truse bottom chord for eceiling framing

Additional information:
11. ROOF FRAMING:
Rafters: wood, grade, and specics Roof trusses (see detail): grade and species

Dotglas Fir No. 1

Additional information:

12. ROOFING: 8" Structural I P.I. Index 40/20 ) -
’ Sheathing: wood, grade, and species 5/ Tustura L. Iadex 40/ sotid [1 spaced .. ac.
127 x 36" ASTM D 3018

Aephalct Shingle

Roofing + grade 5 size. ; bype « Type !

Undertay Single layer of shingle underlayment ; weight o thickness 10 1b : size 3' wide ;g ing HIK! staples

Built-up reofing ; aumber of plies ——— ; surface material

Flashing: material copper ; gage o weight 16 oz, 3 graveistops; [] snow guards
drip edge

Additional inft t
13, GUTTERS AND DOWNSPOUTS:

Gutters: jal

; gage or weight ; size ; shape
Downspouts: material  ; gage or weight ; sine ; shaps 3 oumbey
Downspouts connected to: [] Storm sewer; [l sanilary sewer, O dry-well. W] Splash blocks: material and size
Additional information:

14. LATH AND PLASTER:
Lath [ 7 walts,[[} ceilings: mawesial oo ; weight or thickness ——————— Plaster: coats ; finish
Dry-wall[7} walis, [} ceilings: material Syp. bd. . thickness o : finish Light orange peel
Joint treatment Taped and sanded
15. DECORATING; (Paint, wallpaper, etc.}
ROOMS l WALL FINISH MATERIAL AND APPLICATION CEILING FINISH MATERIAL AND APPLICATION
Kitchen Interior Latex Flat Enamel Interior Latex Flat Enamel
Bath Interior Latex Flat Enamel Interior Latex Flat Enamel
Other Liv, Bedr |Interior Latex Flat Interjor DLatex Flat
Additienal informatien:
16. INTERIOR DOORS AND TRIM:
Doars: typs ollow Core : material Hardboard . thick 1 3/8"
Door trim: type, 1x3 528 .. Poplar Base: type 528 : material Poplar s 1/2%x5 1/2"
Finish: doors Alkyd Semi- Gloss - rim Alkyd Semi-Gloss
Oher trim fitem, Type and Iocatwn)
Additi I infor
17. w:g%gvgw Horiz. Slidm . Alpine or Milgard o . Vioyl . sash thickness 275
Glass: grade EE.?.E:...A._W Ll snshweighu;m balauces, type ; head flashing 25 Mil. Tape
Trim: type Exterior 1x4 . ., Douglaa Fir Paint Latex Sewi-Gloss ; sumiber coats 2
Westhersmppmg.type Fin Seal 3 material Rubbey S10rm sash, number
Screens: [ full; [ Balf:, oype Metal Frame : . : screen cloth material Fiberglassg
Buement windows: type ; jal ; screens, pumber ———n—— ; Storm sash, number
Special windows
Additional information;
18. ENTRANCES AND EXTERIQR DETAIL: . .
Main entrance door: material Douglas Fir s width 222 ;thicknessi Frame: material Souglas F@ ; thickness 3/
Other entrance doors: material Doug1as Pir , wideth 370" thickness - 374 Frame: material _H.....__._mughs Fa ; thickness 2/

Head flashing - Weatherstrippiog: ; saddles
Screen doors: thickness ____soumber - screen cloth material Storm doors: thickness . ; fiumber
Corrbination siorm and screen doors: thickpess. ... BWMbBET ______ - sereen cloth material

Wood balusters, 2x2 -
Shsters: {7} Hinged; fixed, Raili ot ; Attic fouvers
E ormtﬁmﬂc DI and G“I‘J.aglas Fir, SBelect Merchant Paint Latex Semi-Glosg R 1 2
Additional information:
19. CABINETS AND INTERIOR DETAIL: .
Kitchen cabinets, wall units: material 2-YH%%d - i lineal foet of shelves TED_ ; shelf width
Base units; material Pl’“." 1 counter top Laminate - — ; edging e
Back and end splash aminate Finish of cabinets F2°59%Y_stain finish ; number coats
Medicine cabinets: make NP ; model
Qther ¢abinets and built-in fumiture
Additional infermation:
24, STAIRS:
TREADS RISERS STRINGS HANDRAIL BALUSTERS
STAIR
Material' Thickncss Material Thickness Material Thickness Material Thickness Material Thickness
Main Doug. Fir|2x12 - - Doug. Pirj4xl2 Doug. Fir{l 1/2~ 4 ]Doug. Fir|2x2
Attic -
Disappearing: make and model b
Additionat information:
HUD-FHA 2005 . 2 RD 1924-2 (Rev. 7-99}
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21. SPECIAL FLOORS AND WAINSCOT: (Describe carpet as listad In Certified Products Directory,)

Total number of fixtures
Nontypical installation
Additional information:

Total allowance for fixtures, typical i

tions.

Location Muzerial, Color, Border. Sizes, Gage, Etc, Threshold Wall Base Undcitlaor
¢ [ Kirehon Repilient Flooring Poplar Plywd.
2| Bath Resjilisnt Flooring Poplar Plywd.
n Carpet paplar Plywd.
- . . . Height Height Height in Showers
§ Lacation Material, Color, Border, Sizes, Gage, £ic. Gver Tub (From Floo)
'E'.‘ Bath
-
Bathroom accessories: [} Recessed; material i Mumbser, [} Avached: materal ShEOmE . number.
Additions] information:
22. PLUMBING
Fixtare Numbes Location Make Mfr's Fixture 1dentification No. Size Calor
Sink 1 Kicchen Kohler Cadence K~3145-4 33xz2 Stainless
Lavatory z Baths Sterling 65020140 19" round White
Water closel 2 Baths Sterling Windham 402215 29%X16"X29" #White
Bathtub 2 Baths Sterling Advantage 61030110 EO"x3IDNXT2T Whice
Shower over tuh 2 Baths Delta Classic Shower |T13420 Chrome
Stall shower
Laundry trays
A Curtain rod A [[] Door  [] Shower pan: material x
Water supply: [ public; [T} community system: [ individual (private) system.*
Sewage disposal  [] public; {J community system: [ individual (private) system.*
* Show and describe individual system in camplete detail in separate drawings and specifications accarding ta requirements. .
House drain (inside): [} castiron; [ gile; (2] other PBS PLASLIC House sower(outside): [ castivon; [} tile; [ oihee P85 Plastic
Water piping:  [] galvanized stecl; copper twbing; [] other Still cocks, number :
Domestic watcr heater; type _SOL3T ; make and mode] _Pheew Solaraide ; heating capacity 8¢ 92%
gph. 100 risc. Storage tank: material ; capacity gallons.
Gas service:  [] utility company; [ liq- peL. gas; [ other Gas piping: [ cooking:  {_] houss heating.
Footing drains connected ta 1 storm sewer; a sanitary sewer; O dry well. Sump pump; maks and model
; capacity ; discharges into
23. HEATING
[ Hotwater. [ Steam. [ Vapor. [ One-pipe system.  [] Two-pipe system.
{1 Radiators.  [] Convectors.  [[] Bascboard radiation. Make and model
Radiant pancl:  [[] floor; ] wall; [] ceiling. Panel coil: material
[ Circylator. [} Return pump. Make and model ; capacity gpm.
Boiler: make and model Quiput Btuh.; net rating Btuh,
Additional information;
Warm air: ] Gravity. [] Foreed. Type of system |
Duct material: supply rewm Insul } thickness 3 Ourside air intake.
Fumance: make and model Inpuwi Buuh,joutput Btuh.
Additional infi
[ space heater; O tioor fumace; O it heater. Input Biuh.; output Btuh,; ber unils
Make, model Additional information:
Controls: make and types
Additional information:
Fuel: Dcoa]; Doy [ees: Dliq. pel. gas; Dclecn-ic; [ otter ; storage capacity
Additional information:
Firing equipment furnishcd separately: L) Gas bumer, conversion type. 0 Stoker: hopper feed L bin feea [
Ol bumer: [ pressure atomizing; vaperizing
Make and model Cantrol
Additionat information:
Electric heating system: type Input wat;@ volts; output Btuh.
Additional inf
Ventilating cquipment: anic fan, make and model : . capacity cfim.
Kitchen exhaust fan, make and model GE Standard Range Hood JV33BHBB
Other heating, ventilating, or cooling equipment
24, ELECTRIC WIRING: ’ 200 .
Sarvice; [ overhead; 14] undergroung. Panel: [ fuse box; [£] circuit-breaker; make AMP No.
‘Wiring: conduit: L] armored cable; L} nonmetallic cable; [ knoband rbe; L] other
Speciat outlets: [7] range; [T water heater; . [} other
O poorbenn. Chirnes. Push-bution locations. Additional information:
25. LIGHTING FIXTURES: g - s 500,00

HUD-FHA 2005
VA Form 26-1852
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26. INSULATION:

Location Thickness Mnterial, Type, and Method of installati Vapor Bamrier
Roof
Ceiling 6 1/4% R-19 Fiberglass Batt Insulation
Wall Tyvek
Floer.

27. MISCELLANEQUS: (Describe any main dwelling materals, equipment, or construction items not shown elsewhere; or use fo provide
additional information where the space provided was inadequate. Always refarence by item number to correspond to numbering
used on this form.)

HARDWARE: (make, malerial, and finish,) Schlage Avanti 625 Bright Chrome Doer Hardware

SPECIAL EQUIPMENT: (State material or make, mode! and quantity. Include only equipmen! and appliances which are accepi-
able by local law, custorn and applicable FHA standards. Da not include items which, by established custom, are supplied by
occupant and removed when he vacales premises or chattels prohibited by law from becoming realfy.)

PORCHES:
Entry Porch with wood deck or concrete slab

TERRACES:

GARAGES:
S/8% Type *X* Gyp. Bd. @ walls and ceiling
20 min, vaced dogr with.dloser from garage o dwelling

WALKS AND DRIVEWAYS:

Driveway: width o ; base maeriay SEIT2d2 . thickness ——. ourfacing materiaf ConCTECS + thickness -
Front walk: width____ ;material —— . thickness : Service walk: width ; material ; thick

Steps: material ; treads ; Tisers 3 Check walls

OTHER ONSITE IMPROVEMENTS: ‘

(Specify all exterior onsite improvemants not described elsewfiare, Including items such as unusual grading, drainage struclures, rataining walls, fence,
railings, and accessory structuras.)

LANDSCAPING, PLANTING, AND FINISH GRADING:

Topsoil “thick:  [] front yard: [ side yards; [] rearyard to feet behind main building.

Lawns (reeded, sodded, sprigged);. ] front yard y [ side yards « [ rear yard

Planting: [ as specified and shown on drewings; [ as follows:
Shade trees, deciduous. _ncaliper. — . Bergreen trecs to *B&B.
Low flowestng trees, deciduous. to ! Evergreen shrubs to B&B.
High-growing shrubs, deciduous. . t0 : Vines, 2-years
Medium-growing shrubs, deciduous, o !
Low-growing shrubs, decid to '

IDENTIFICATION. This exhibit shall be identified by the signature of the builder, or spoasor, and/or the proposed mortgagor if the

1atter is known at the time of application. e T e
’ -
Date Signature
Signature
4
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Preliminary Qutline 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. T1-11 siding will
also be incorporated in some plans.

Bungalow 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 is proposed
with this style of architecture as well as a composite exterior 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 viny! 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.



Kula .Ridge
Plan A

o] [ ——

[IRERNEARE|

Living Area: 875 sf
Covered Lanai: 126 sf
| Carport: 360 sf

g NN
. B,
- 1
rr— E
NERITPARA D
« | U
BED ]
i REF, L
l [—3— I
I e e v o
1 COUNTRY
W KITCHEN
STORAGE ~ o
:_u.l'D—: 1ol D EB STORAGE
0 . )
1l
X ] n LA Py
DN
CARPORT D
@ ‘
- -
BED :I
.| " ]
FORCH
DN
L 4
V o = -
y{°

Architectural Design & Consiruction, Inc.

1849 Wili Pa Loop - Wailuku, Maui, Haweii 96793

Telephone: (808) 986-8300 « Fax: (808) 986-8301 - Emnail: adc@adcmaui.comt



Kula Ridge Affordable Homes
Plan B Post & Pier
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Kula Ridge Affordable Homes-

Plan C
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Kula Ridge Affordable Homies-

Plan D
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Kula Ridge
Plan E
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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'ihclo"), and
Kuia 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, Fi'iholo is currently 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
intends to develop the parcel identified on the map attached hereto as Exhibit "B" 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 (and entittements and project approvals from
the Maui County Council and the State { and Use Commission; and ,

WHEREAS, KR and KRM require a total of 120,000 gpd to meet the estimated
water needs of the foregaing projects.

AGREEMENT:

Pi'ihclo agrees to provide KR and KRM with & water sourcs 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 shali have failed to secure the necessary land entitiements and approvals from the
Maui County Council and the State Land Use Commission for the Projects, then this

281888-2ljmtirev. 3409 1



Agreement shall be deemed null and void, and neither party shall have any liability or
further obligations to each other.

In the event Piiholo in its sole 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, Piiholo shall notify KR and KRM in writing, and this
Agreement shall be deemad null and void, and neither party shall have any liahility 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 WHEREQF, the parties hereto have caused this instrument to be
duly executed effective on the day and year first above written, '
PIIHOLO INVESTORS LLC

By PI''HOLO SOUTHLLC
Its Manager

o Wl 5

m&ﬁmv] FRANKS
Its Managing Member

KULA RIDGE, LLG

CLAYTON NISHI
Its Manager

KULA E MAUC&C
By

CLAYTONNISHIKAWA
Its Manager

201 888-2mt/rev. 3/4/09 2
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7. LETTER DATED
SEPTEMBER 2, 2009 TO
DEPARTMENT OF WATER
SUPPLY FROM

"~ PIIHOLO SOUTH LLC



Piitholo South LLC

875 KUMULANI DRIVE

KIHEL HI 96753

TEL: 808 879 5234

EMAIL: PiikoloSouthLLC({@aol.com

MANAGING MEMBERS
ZACH FRANKS
September 2, 2009 CINDY WARNER

Jeffrey K. Eng, Director
Department of Water Supply
200 S. High Street

Wailuku, HI 96793

Dear Mr. Eng,

It was a pleasure meeting with you, Herb, and Alan last Friday, August 28, 2009. Iknow 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, Pitholo 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

Ce: JoAnn Ridao, Department of Housing and Human Concerns
Councilmember Michael Victorino, Chairman, Water Resource Committee
Clayton Nishikawa, Kula Ridge, LL.C, Kula Ridge Mauka, LLC
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Traffic Impact Report for the Kula Ridge Development

INTRODUCTION
A, Purpose of Study

The purpose of this study is to identify and assess the traffic impacts resulting
from the proposed Kula Ridgre development in Kula on the island of Maui. The
project site for the proposed residential development is located east of Lower Kuln
R.cad near the Kula Comamunity 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 propesed project.
2. Evaluation of existing roadway and traffic operations in the vicirity.

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

4. Analysis and development of trip generation characteristics for the

proposed project.
5. Superimposing site-generated traffic over future traftic conditions.
6. 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.

PROJECT DESCRIPTION
A. Location

The project site is located along Lower Kula Road east of the Kula
Community Center in Kula on the island of Maui (see Figure 1} and is further
identified as Tax Map Key: 2-3-001: 174. Access to the project site will bs provided
via a new aceess road off Lower Kula Road south of Alamui Place.
B. Project Characteristics

The propesed 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

Page 1
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Traffic Impact Report for the Kula Ridge Development

an approximately 3-acre park that will be dedicated to the County of Maui. Bach
residential and agricultural lot is expected to house a residential dwelling that is
anticipated to be completed and oceupied 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. !
NI 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 Siate of Hawaii roadway generally orietiied in the north-south directicon that
serves as the primary access road through central Mawui between Haleakala Highway
in Pukalan: and Ulupalakua.
B. Area Roadway System
In the vicinity of the project site, Lower Xula Road is a predominantly two-
way, two-lane roadway generally oriented in the north-south direction that intersects
Kula Highway several times along its alimnment. Northwest of proposed project site,
Lower Kula Road intersects Alarmi 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 residential properties along its alignment. At the
intersection with Lower Kula Road, the Alanui Place approach has one 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,
Nerthwest of intersection with Alanui Place, Lower Kula Road intersects Kula
Highway. At this unsignalized T-intersection, the Lower Kula Road approach has one
lane that serves lefi-turn and right-tumn traffic movements. The northbound approach
of the highway has one lane at this intersection that serves through and right-turn
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Traffic Impact Report for the Kula Ridge Development Traffic Impact Report for the Kula Ridge Development

traffic movements while the southbound approach has one lane that serves left-tarn traffic periods ir the project vicinity. Appendix A includes the ;
and through traffic movements. existing traffic count data. é
South of the intersection with Alanui Place, Lower Kula Road intersects Copp ' b. Capacity Analysis Methodology
Road. At this all-way stop controlled intersection, both approaches of Lower Kula The highway capacity analysis performed in this study is based
Road have one lane that serves all traffic movements. Copp Roadis a two-way, two- upon proceduses presented in the “Highway Cz;pacity Manual”,
lane roadway generally oriented in the easl-west direction that provides access to the Transportation Research Board, 2000, and the “Highway Capacity
residential neighborhoods along its alignment. At the infersection with Lower Kula Software”, developed by the Federal Highway Administration. The
Road, both approaches of Copp Road have one lane that serves all traffic movements. analysis is based on the concept of Level of Service (LOS) to identify
Further southwest, Lower Kula Road intersects Kula Highway again, At this the traffic impacts associated with traffic demands during the peak
unsignalized t-intersection, the Lower Kula Road approach has one lane that serves ‘ petiods of traffic.
left-tarn and right-tum traffic movements. The northbound approach of the highway LOS is a quantitative and qualitative assessment of traffic
has one lane at this intersection that serves through and right-turn traffic movements operations. Levels of Service are defined by LOS “A” through “F”;
while the southbound approach has one lane that serves left-turn and through traffic LOS “A” representing ideal or free-flow traffic operating conditions
movements. and LOS “F” unacceptable or potentially congested traffic operating
C.  Traffic Volumes and Cenditions conditions.
1. General “Volume-to-Capacity” (v/¢) ratic is another measure indicating
a. Tield Investigation : the relative traffic demand to the road carrying capacity. A v/c ratio of
A field investigation was conducted on May 31 and June 1, 2005, one (1.00) indicates that the roadway is operating al or near capacity.
and April 25-26, 2006 and consisted of manual tuming movement A v/c 1atio of greater than 1.00 indicates that the traffic demand
count surveys during the moming peak period between 6:00 AM and exceeds the road’s carrying capacity. The LOS definitions are
8:00 AM, and the afternoon peak period between 3:00 PM and 6:00 included in Appendix B,
PM at the following intersections: 2. Existing Peak period Traffic
» Lower Kula Road, Alanui Place, the Kula Community Center a. General
driveway Figures 3 and 4 illustrate the existing AM and PM peak period
» Lower Kula Road and Kula Highway (North) . traffic volumes and operating conditions. The morning peak hour of
« Lower Kula Road and Copp Road traffic generally oceurs between 7:00 AM and 8:00 AM in the project
s Lower Kula Road and Kata Highway (South) vicinity. In the afternoon, the peak hour of traffic generally occurs
In addition, 24-hour mechanical traffic count surveys were between the hours of 3:45 PM and 4:45 PM. Although (he peak hours
collected along Lower Kulz Road and Kula Highway to verify the peak of tffic generally ocvur around the same time periods at each of the

study intersections, the absolute commuter peak hour time periods for

Page 5 Page 6
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each interseciion may differ slightly as shown in Table I.

Table 1: Peak Periods of Traffic

Intersection AM FPezk M Peak
Lower Kula Road/Alanui Place/Kula 7:00 AMto| 3:45FPMto
Community Center Driveway 8:00 AM 4:45PM
Lower Kula Road/Kula Highway 700 AMto| 3:30PMto
(North) 200 AM |  4:30PM

700 AMto§ 3:45PMto

Lower Kula Road/Copp Road 800 AM 445 PM
Lower Kula Road/Kula Highway T:00 AMte | 4:00PMto
(South) 8:00 AM 5:00 PM

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
Appeadix C.

b. Lower Kula Road, Alanui Place, the Kunla Commumity
Center Driveway

At the intersection with. Alanui Place and the Kula Community
Center driveway, Eower Kula Road carries 65 vehicles northbound and
34 vehicles southbound during the AM peak period. During the PM
peak period, iraffic 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 pexiods.

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 (Nerth)

At the northemn intersection with Kula Highway, Lower Kula
Road carries 97 vehicles westbound during the AM peak period.

Pape 9
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Dusing the PM peak period, the traffic volume is less with 69 vehicles
traveling westbound. The Lower Kula Road approach of the
intersection operates ai LOS “C” and LOS “B” during the AM and PM
peak periods, respectively. .-

The Kula Highway approaches of the il'ltersectinn carry 513
vehicles northiround and 422 vehicles southbound during the AM peak
period. During the PM peak period, the overell 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 soutbbound lefi-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 slighily
higher with 29 vehicles waveling northbound and €3 vehicles traveling
southbound. Both approaches of Lower Kula Road operate at LOS
“AY 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 of Copp Road operate at LOS “A”
during both peak periods.

[ 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 overafi traffic volume is
approximately the same with 238 vehicles raveling northbound and
220 vehicles traveling southbound, The critical traffic movement on
the highway approaches at this interseetion is the southtound lefi-tarn
and through traffic movernent which operates at LOS “A"” during both
peak periods.

PROJECTED TRAFRIC 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 Transpertation Plan (ML.RLTP) was made to
determine an appropriate ambient growth of traffic demands in the project vicinity.
Using iinear regressicn analyses, historical data indicates an average armual 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 expgoted
to provide approximately 36 one-bedroom units for senior citizens with limited

annual incomes. As detailed in the “Traffic Impact Report for the Kula Senicr

Traffic Impact Report for the Kula Ridge Development

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 strect network in the study area te 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
Figares 5 and 6, and swmmarized in Table 2. The existing levels of service are
provided for comparison purpeses. 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

Approach/ w/out wiout

Intersection Movement Exist | Proj | Exist | Proj
Lower Kula Road/ Eastbound A A A A
Alanui Place/ Westbound - - A A
gu-la Corumunity Center Northbonmd A N A A

riveway

Southbound A A A A
Lower Kula Road/ Westhound C C B B
Kula Highway (North} Southbound A A A A
Lower Kula Road/ Eastbound A A A A
Copp Road Westhound 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

Page 11

Traffic operations under Year 2009 without project conditions are expected to
remein similar to existing conditions. The approaches of the intersections of Lower
Kula Road with Alanui Place/Kula 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 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 appreach is anticipated to continue operating at LOS “C”
and LOS “B” during the AM and PM peak periods, :-espectivély, while the
southbound approach is anticipated to continue operating at LOS “A” during bath
peak periods.

V. PROJECTED TRAFFIC CONDITIONS WITH PROJECT
A, Site-Generated Traffic

Traffic Impact Report for the Kula Ridge Development

Table 3: Peak Hour Trip Generation (Cont’d)

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 Gencration, 7% Edition,” 2003. The
ITE trip generation rates are develeped empirically by correlating the vehicle
trip generation data with various lund vse characteristics such as the number of
vebicle irips 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 Generation

SINGLE-FAMILY DETACHED HOUSING
INDEPENDENT VARIABLE Dwelling Units = 116
PROJECTED TRIP ENDS

AM PEAK ENTER 23

EXIT 68

TOTAL 91

PM PEAK ENTER 77

EXIT 45

TOTAL 123

COUNTY PARK*
INDEPENDENT VARIABLE Acres of Development =3
PROJECTED TRIP ENDS
AM PEAK ENTER 1
EXIT o
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 123

*Utilizing the ITE Trip Generation tates, 0.03 and 0.18 trips are expected during the AM end
PM peak periods, respectively, Although the park will most likely function as a neighborhood
park that serves the residences that surround it, the total number of trips during the peak
periods was conservativly rounded up to 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 to/from Kula
Highway via the northern intersection with Lower Kula Road and have crigins
and destinations outside the immediate area (i.c., 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 simdlar to existing

conditions.

Page 15

Page 16



KULA COMMUNITY CENTER
DRIVEWAY COPP ROAD

R S 3

§—\&~—— 3
_§ LOWER| KULA ROAD
Ui
LOWER v1um DAL (MORTH) AT PLace LOWER KULA RGAD (5OUTH)
s0d Lo | A e
& 90

RN S

KULA HIGHWAY LEGEND @a

iy TRAFFIC MOVEMENT VOLUME (VPH) 3 KULA. HIGHWAY
” i LANE USAGE = 9
=4 @  LANE GROUP LEVEL OF SERVICE ‘
KULA RIDGE
’i‘ FIGURE
DISTRIBUTION OF SITE-GENERATED TRAFFIC 7

WILSON OKAMOTO
CORPORATION YEAR 2009 AM PEAK HOUR OF TRAFFIC

KULA COMMUNITY CENTER
DRIVEWAY COPP ROAD

m‘ L““ J«é» &

S G
KULA ROAD _§

LOWER _\

—> s "?T 1 T‘?T

0AE (NORTH} AL Puace LOWER KULA ROAD (EOUTH)
9
(I

& 9

¢ Y o 25T

KULA HIGHWAY o LEGEND &
s _ TRAFFIC MOVEMENT VOLUME (VPH) s KULA HIGHWAY
= @ LANE USAGE —
_ s
@ LANE GROUP LEVEL OF SERVICE
KULA RIDGE
FIGURE

WILSON Oran{oTo DISTRIBUTION OF SITE-GENERATED TRAFFIC 8
SERBORATION YEAR 2009 PM PEAK HOUR OF TRAFFIC




Traffic Impact Report for the Kula Ridge Development

KULA HIGHWAY

B.  Total Traffic Volumes With Projcct }
The Year 2009 cumulative A and PM peak hour traffic conditions witk the }

development of the Kula Ridge development are shown in Figures 9 and 10, and

summarized in Table 4. The cumulative volumes consist of site-generated traffic

3

9 ;

¥
superimposed over Year 2009 projected traffic demands. The westbound approach of

the northern intersection of Lower Kula Road with Kula Highway is assumed io have

been modified to provide dedicated turning lanes. The existing and projected Year
2009 (Without Project) operating conditions are provided for coraparison purposes.

LOS calculations are included in Appendix E.

Table 4: Existing and Projected Year 2009 (With and Without Prejeet)
Traffic Operating Conditions

o Y e E 4
AM PM é} © aad ﬂgﬁw W %
pu)
)
Year 2009 Year 2009 =3 g a 8 8
Critical Approach/ wiout | w/ wiout| w/ g & e o
Interscetion Movement Exist | Proj [ Proj | Exist | Proj | Proj 3 @ é E
Lower Kula Road/ Eastbound A | A|B|A | AIB i 2f ¥ o, 2
Alanui Place/ Westbound N - | A A 1B ; e g % 3
Kula Community o 8 8
Center Drivewsy Nerthbound A A A A A A o = o W w
Southbound A | A|A| A | & A g o Tled z 3
Lower Kula Road/ | Westbound | LT | C cjiclBs B |C S _g_/ ¥ =
Kula Highway RT C B E x §_ 2 g 6] @
(North) Southbound A A |A|A]| A A E E -_— _§ — 3 l
Lower Kula Road/ Eastbound Al a|lAaTal]ala 8= 3
Copp Read Westhound Al A|A|A | ATA 3
Northbound A | A|A| A | A A *
Southbound A A A A A A
Lower Kula Road/ Westbound B B B B B B
Kula Highway Southbound A|AlAA]A]A
(South)

KULA HIGHWAY
101
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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 swrrounding roadways due to the project.
The critical movements at the intexsection of Lower Kula Road with Alanui Place/Kula
Community Center Driveway, Copp Road, and Kula Highway (Soutl'i) ars expected to
aperate 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 Piace/Kula Conamunity Center driveway which is expecied to
deteriorate from LOS “A” to LOS “B” during both peak periods. At the northemn intersection
of Lower Kula Road with Kula Highway, the westbound lefti-turn traffic movement is
anticipated to operate at LOS *“C” during both peak periods while the right-tumn traffic
movernent is anticipated to operate at LOS “C” and LOS “B” during the AM and PM peak
periods, respectively.

VL. RECOMMENDATIONS

Based on the anakysis 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 moterists 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-around 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 iefi-turn and right-turn lanes on the westbound approach of Lower
Kula Road at the northern intersection with Kula Highway to minimize the impact of
left-taming vehicles on the higher volume of right-turning vehicles on that approach.

6. Consider providing an exclusive southbound lefi-turn lane along Kula Highway at the
northern intersection with Lower Kula Road to minimize the impact of turning
vehicles on through traffic along the highway.
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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 of Maui. With the implementation of the aforementioned
recommendations, the proposed Kula Ridge development is not expe::ted tohave a
significant impact on traffic operations in the vicinity of the project site. The critical
movements at the stdy intersection along Lower Kula Road are expected continue operating
at acceptable levels of service despite the addition of site-generated vehicles 1o the
surrounding roadway network due to the provision of exclusive turning lanes at the northern

intersection of Lower Kula Road with Kula Highway.

APPENDIX A

EXISTING TRAFFIC COUNT DATA
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07:15 AN 2 4 4 10 3 24 5 32 8 5 1] 11 2] 3 0 12 65
07:30 AM 2 3 & 12 0 25 4 29 3 1 1 5 2] 7 1 17 52
07:45 AM 1 1 7 g 1 i1 4 hl] 2 3 1 5] 8 8 3 20 51
Total ) [] 21 EC) H 78 19 102 19 11 2 7 29 21 & 56 227
Grand Telal 17 15 29 81 6 125 29 f60 24 16 4 44 | 40 24 § 72 337

Apprch % 279 24.8 47.5 38 781 18.1 5.5 364 91 5.8 3332 1.1
Tolal % 3 4.5 8.6 1814 1.8 371 8.6 478 Ti 4.7 12 134 l 1138 71 2.4 21.4 ‘

| Lower Kula Road Copp Road Lower Kuta Road Copp Road
Southbound Westbound Northhound Easthaund J
Start Time tefil Thrul Right] App. Tolal | Eeft]  Thru] Right| App. Tolal | Lefi]  Thru] Right] App. Total Left|  Thru] _Right] App. Total| int. Totl
Peak Hour Analysis From 06:00 AM Lo 07:45 AM - Peak 1 of 1 .-
Peak Hour for Entre Intersection Begins at 07:00 AM
M

07:00 Al 2 b 4 7 1 18 [ 25 3 2 0 s 3 2 1 6 43
07:15 AM 2 4 4 0 3 24 5 22 § 5 o 1 9 3 0 12 &5
07:30 AM 3 3 8 12 o 35 4 20 3 1 1 5 9 7 4 17 63
07:45 AM 1 i 7 ] 1 1 4 16 2 3 1 8 8 9 3 2 51
Total Voluma ) [} 21 3 5 78 18 09 ( L] 11 2 7 29 29 [ 55 22
% App. Total] 1.1 237 553 49 765 186 518 407 74 527 882 9.1
PHF 867 563 750 T2l 417 780 702 797 583 A0 G600 ST 583 A1 ] B54
Witsen Okamote Corporation
1807 . Beretania Street, Suite 400
Counter:T-1839 Honaluly, HI 56826 File Name : LowCopP
Counted:KT Site Code : 00000001
Weather.Clear Start Date : 4/25/2006
Page No :1
Groups Printad- tns hifted
Lower Kula Road Copp Road Lower Kula Road Copp Read
Southboun Westbound Naorthbound Eastbound
Start Time Lefl]  Yhu] Right - Totl [efi] _Thmu ht - Tatal ieft] _Thu i . Total Left]  Thm jght [ App. Total | ot Total
03:00 FM 5 ] 5 0 11 5 17 3 7 3 3 3 [ 1 10 Y
03:15 PM T a 5 15 1 8 6 15 4 5 o 9 3 10 3 16 8%
03;30 PM 4 3 5 12 1 10 7 (03 0 3 [ 3 4 7 3 i a7
03:45 PM 5 7 5 17 a 7 5 12 3 3 o [ 9 8 4 21 57
Total 21 13 Fo) B4 3 36 4 [ 0 8 3 al 19 31 1 61 209
04:00 PM [ 7 5 2 1 8 4 11 2 4 2
04:15 PM 5 3 5 14 o 7 5 12 1 4 2
04:30 PM 4 5 2 1 1 8 B 15 4 3 1
04:45 PM 8 1 5 15 0 8 2 10 2 1 o
Total 26 16 18 1 2 ) 17 48 9 1z 5
05:00 P8 3 3 5 1 0 7 3 10 [ 8 0 7
05:15 PM 1 4 0 5 2 4 6 12 1 1 2 4
05,30 PM ] 0 1 7 2 3 3 8 0 3 [ 6
05:45 PM 1 11 2 14 3 6 3 12 3 5 1 8
Tatal 11 3 8 47 7 20 5 47] 4 15 3 =
Grand Total 58 57 47 162 12 58 153 23 a5 1 7% 89 132 41 242 636
Appreh % | 358 352 78 556 366 21 57 139 285 545 189
Total % 9.1 8 T 25.5 19 134 8.8 24.1 35 7.1 17 124| o8 208 6.4 38

Copp Road
Easthaund
hry

Lower Kula Road

Lowar Kula Road [ Copp Road
Sowuthbound Westbound
StarlTime | Left fra i [ _Right} Agp. tofal

Feak Four Analysis From 03:00 PM to 0545 PM - Paak 1 of 1

Peak Bour for Entire [ntersection Beging at 03145 PM

03:45 PM 5 T 5 17 1] T ] 13 3 a [+ ] 9 8 4 29 57
04:00 PM 9 7 5 29 1 -] 4 1" 2 4 2 B 2 2 5 15 55
a4:15 PM 5 3 [ 14 Q 7 3 12 1 4 2 7 " 13 ] 7 60
0d4:30 PM 4 b 2 11 1 L] (] 15 4 3 1 8 § 8 L] 20 54
“Fotal Volume: n 2 18 3 2 28 il E 10 14 5 29 2] a7 18 &3 226

% App, Tolat 365 M9 28.8 38 549 412 5 483 1712 33.7 44,6 217
PHF -649 786 -750 750 .50G 8T8 B7S .850 &25 875 829 906 636 712 760 769 842




‘Wilson Okamato Corporation
1907 S. Beretania Street, Suite 400

Counter: D1-0528 Honolulu, HI 96826 File Name : Kull.kul-sA
Counted By: TO Site Code : 00000004
Weather: CLEAR Start Date :6/1/2006
Page No :1
Groups Printed- Unshifted
¥ula Highway Lower Kula Highway (South) Kula Highway
Wastbound Northbound
Slatt Time Ceft Thiu Right | Total Teft Thid Right - Tota0 Left Thiu Right | App, Totai | App. Total | int. Total
Faclar 1.6 10 1.0 10 1.0 10 X 1.0 10
06:00 Al [ 15 ¢ 75 0 0 [ [ 0 35 [} 35 0 50
06:15 AM 1 23 | 24 0 0 [] 0 o 36 [ 36 0 80
06:30 AM 2 38 a 38 2 a 1 3 0 47 1 48 ¢ 89
045 AM 0 36 [+ 35 1 0 1 2 ] 57 2 59 o o7
Total 1 112 [§] 143 3 0 Z 5 [} 178 3 178 0 286
07:00 AM 1 28 [/ 29 0 0 2 2 0 61 1 82 Q 93
07:15 AM 2 18 [ 17 1 0 2 3 0 80 o Ba 0 100
07:30 AM 3 52 0 55 1 0 2 3 0 B4 o 84 1] 142
07:45 AM 3 £8 0 61 ] 0 1 1 0 53 G 53 0 115
Tola! ] 153 0 162 2 1] 7 g o 278 1 278 [] 450
Grang Total 10 265 o 275 5 0 9 14 0 453 4 457 4 746
Agpreh % 36 96,4 00 357 0.0 64.3 0.0 99.1 09
Total % 13 355 0.0 369 [ 0.0 1.2 1.9 0.0 80.7 05 513 0g
T Kula Highway T Lower Kulz Highway (South) ] Ruta Highway
| Southbound | Westh Northbound

Peak Hour £rom 06:00 AM lo 07:45 AM - Peak 1 0f 1
Intersection 0700 AM

Volurme 9 153 a 152 2 0 7 9 0 278 1 279 0 450
Percent 6.5 944 0.0 222 o0 778 04 098 0.4
07:30 Voluma 3 52 [ 55 1 o 2 3 [ 84 0 84 0 142
Peak Factor 792
High Il 07:45 AM 07:18 AM 07:30 AM 545:00 AM
Volume 3 58 0 1 1 0 2 3 o] 84 0 ]
Feak Factor 0.654 0.750 0,830
|
Wilson Okamoto Corporation
1807 S. Beretania Street, Suite 400
Counter: D1-0528 Honolulu, HI 96826 File Name : KulLkul-sP
Counted By: TO Site Code : 00000004
Weather: CLEAR Start Date : 5/31/2005
Page No :1
Groups Printad- Unshified
l_ J Kula Highway . Lower Kula Highway {Sculh) FKula Highway
' 5 : : Southbound Westbound Northbeund
tEi Time [ Tm:’jm U] App. Tot! Left Tht]  Right - Total = Thm:,j Right | App. Towl | _App, ToI| __int Tota]
Factor | 0] 0 1.0 .0 1.0 10 0 10 1.0
GO0 PM (] £ ] 39 ] G 2 Z 0 44 [ 2 [ B5
03:15PM 1 40 0 41 2 0 1 3 0 56 1 57 [ 161
03:30 PM 2 52 9 &4 a [ 3 3 a 61 1 62 ] 119
03:45 PM El 43 i 52 a o 0 0 0 50 1] 50 0 102
Tolal H 180 ] 68 2 [ 3 B 0 EAE] 2 FIE) 0 407
04:00 P 1 0 o &1 5 [ 1 8 0 &1 2 B3 ] 130
04:15 PM 3 £0 0 53 2 [ 0 2z 0 62 1 8 [ 118
04:30 PM 2 51 o 53 4 1} 3 7 1] 51 2 53 Q 143
04145 PM 1 58 0 58 1 0 1 2 0 83 4 &7 0 128
Talal 7 19 ] 726 2 (i 5 17 0 237 9 746 [ EE]
05:00 PM 1 53 0 7] 0 [ 5 5 0 63 1 5 [ 13
05:15 BM 1 55 D 56 1 a 2 3 a €0 i B0 o 119
05:30 PM 2 42 0 44 1 0 0 1 0 62 2 ) 0 2]
05:45 PM 1 5 0 86 1 i 1 2 0 49 4 £3 o 110
“Total 5 204 ] 209 3 [ 8 T 0 i) 7 Z2 0 441
Grand Total 8 603 0 621 17 ] 19 36 o 662 18 @80 ] 1337
Appreh % 29 97.1 0.0 472 0.0 52.8 0e a7.4 28
Total % 13 45,1 00 48.4 13 0.0 14 27 05 498 1.3 509 00
Kuls Highway | Tower Kula Highway (Soumy | —Wuia Fighway
Southbound Wasthbaund Norfibound

Thru k
Feak Hour From 03:00 PM to 05:45 PM - Peak 1 of
Intersection 04:00 PM

Volume 7 219 o 226 12 ¢} 5 17 1] 231 8 246 Q 489
Percenl 34 969 0.0 706 0.0 294 6o 96.3 a7 ;
04:00 Velume 1 B0 ] 81 5 [¢] 1 8 1] 81 2 63 a 130
Pazak Factor R 0.940
High Int. ©4:00 P 04:30 PM G445 PN Z4500 PM |
Volume 1 60 L] &1 4 9 3 1] 83 4 a7

7
Peak Factor - 0926 ‘0807 . D818



Wilson Okamoto Coporation
1907 5. Beretania Sireet #300

Honolulu. HI 96826
Titlel : Lower Kula Road Site:
Title2 : Kula Ridge Date: 0472506
Titled H
Tnterval NB B Combined Day: Tuesday
Begin AM M M PM AM M
12:00 — - ¥ - T -
12:15 . + . . . -
12:30 . + . . . .
1245 . M * * - M
D1:00 - . - . . . -
o5 - L] + a " LY}
01:30 . ’ . . . .
9N:45 ¢ . . . . *
0200 . . . . . .
0213 * l » . * .
02:30 L] . + * . -
0245 * g . § ' 16
03:.00 . 20 6l - 14 4 A M 13s
03:15 . 16 . 20 . 36
03:30 . 10 . 16 . 26
G3:45 : 15 hd 24 . 39
04:00 . n 67 . 17 82 * 0 149
0415 v n " B . 3
04:30 . 3 i 2 . 53
04:45 * 9 * 20 M 29
05:00 * 18 65 . 17 &4 * EH] 129
0545 . 13 . 10 * 5
0530 - 13 s 0 . 33
05:43 - 15 . 17 - 36
06:00 + 2 47 . 24 83 M 4 130
06:15 . il . i i 25
06:30 . ] - 30 . 38
06:45 * 7 . 15 . pird
07:00 » 8 3¢ * % * 24 EE]
0715 * 14 . " * 28
. 7 . n * 18
. 5 * 2 * 13
. L3 21 * 3 16 + 7 7
- 2 . 3 * 5
- 9 . 4 * 13
- & - 3 - 12
* 4 18 * bl 15 . 6 2]
. 4 . 5 - 2
i 1] . 5 . 1
. 4 * 3 - 7
* 5 11 * 4 10 . 9 it
* 3 * 2 . 5
* k) . 3 * [
. 4 . 1 * 1
. 2 4 . 2 & * 4 12
. o . 4 * 4
. 1 s 2 * 3
* L - Q ’ 1
[1] 336 1] 409 0 745
. 45,1 . 49
Day Totals 336 409 745
Day Splils 451 549
Pegk Howr * 03:45 * [EH . 03:45
Volume . 73 . 86 . 159
Fucler * 059 . 050 . 075
Data File: Lower Kula Roed Printed ; 42872006 Page: 1

Titlel : Lower Kola Road
Title2 : KulaRidge
Titled :

Wilsen Olkamoto Coporation
1907 S. Beretenia Strect #4400
Honatwin, EI 96826

Sile:
Date:

Q4126106

Intecvel NB
Begin

o
=

SB

g

Combined

-
4

Wednes:

12;00
12:15
12:30
Y245
oL:00
ol:15
0130
05:45
G2:00
0215
02:30
0245
03:00
0315
0330
03:43
04:00
015
04:30
04:45
05:00
as:15
0530
05:45
06:00
W15
06:30
06:45

]

33

€5
015
4720
A4S
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
I1:45

N—-u-———-ca—cooaoDOOQoooo-—-—E

o—Nocooacoocc:nc—-uE

SRR ——

3

s s s esnrsasnesrso RRERR

2 a8 s e

Terals
Splits 558

Serssasnnecenen -oﬁglﬁ.—-uma\mw—-coocouuoooocoooooococh
w

T N T R S A A I B AR R N

Day Towls 103
Day Splits 9%

Peak Hour 0645 .
Volume 66 N
Factor 075 *

BleaswewvsrrrrrsrsrsaRaandana

g

07:00
31
0.55

o

O T R N I A I I R I I N S N I )

40.1

* 0700

172

P T T Y N N I AR R O R )

Datz File: Lower Kula Road

Primed : 472272006

Page: 2



‘Wilson Okamote Corporation
1907 S. Berelania Strecl #4060

Wilson Okamoto Corporation

197 5. Beretania Street #400

Honoluly, HI 96826 ‘ Honolelo, HI 96826

Titlel : Kula Highway Site: n ; Titlel i Kula Highway Site: 01

Title2 + Bouth of seheol driveway Date: 0531708 Title2 : South of school drivews Date: D6KN0S

Title 1 7410400 Title3 ;741001 :

Tnirel 53 ¥B Cembined - Day? Tussday [ Tetewl 3 N = Comblcd ey Wednesday

Bogin AM PM AM PM AM PM i Begin AM PM AM PM AM PM
12:00 . . . * * . i 12:00 5 24 . 3 [ * 3 30 *
1z1s ‘ . . . . . i 12:15 10 * i b u *
1230 ‘ * . . . » ! 12:30 S 4 . o . 4 -
12:45 - - - L3 - - N 12:45 5 - 2 - T .
o100 . . - - - - 01:00 3 12 h 0 3 . 3 s .
0l:15 o - - - . - - oL:1s [} . 1 - 2 . P
0130 - . . . . . : 01:30 3 . ] * 1 .y
01:45 - . . - * .. | 0145 5 . 2 » 7 -
02:00 * gzl * 8 180 * 26 391 H 0Z:00 3 5 hd 4 H . 7 i6 .
Q2:15 * 60 . 52 * 112 ! G2:AS L] . 4 « 4 .
02:30 . 67 ’ 58 ' 125 : 0230 1 . 3 . 4 .
02:45 . §6 * 62 ¢ 128 - : 02:45 1 . 0 . 1 L
03:00 * 43 212 * E * 59 49 i 03:00 ] 3 . 4 n . 4 14 *
0315 . 65 * &8 . 133 I 03:15 1 . z . 3 L
03:30 * n s 18 . 154 ! 03:30 2 hd 2 . 4 .
03:45 * a * 72 . 163 I 03:45 a + 1 . 3 -
04:.00 : 86 316 * 75 293 . 161 609 H 00 4 12 * 2 21 . 6 3 -
04:15 ’ 1z * 7% * 148 : P15 4 * 4 . 8 *
04:30 M 83 * & * 147 0430 L . 4 * 5 b
0245 . 5 * 78 * 153 04:45 3 . 11 * 4 s
05:00 . 8 301 * 0 243 » 120 544 05:00 1 29 . 20 0 * 26 29 -
0515 . 80 s 65 . 146 05:15 5 . 19 * et -
05:30 . &3 e ki » B 0530 ? . 0 i 37 L
05:45 . ki) . 57 - 135 0545 1 . 1 . 42 hd
06:00 . 66 234 . &2 195 . 128 429 06:00 12 122 . 58 275 * % 397 hd
06:15 M 64 4 47 M 113 06:15 25 . [x] * 88 .
0630 A 63 . 54 * nz 0530 38 . 62 . 106 -
06:45 * 41 . 32 * 3 0645 41 . 92 * 133 .
07:00 * 53187 M o135 ‘ 3 3R 0%:00 3 234 * 96 426 * 128 670 .
1 7HE] * 4 * 40 * 34 07:15 49 . 124 . 173 .
0730 * 52 * kil * 9 07:30 30 b 124 L 204 *
07:45 hd 38 . 6 - 64 07:45 n * 7] * 13 *
GR:00 . 35 128 . % 6 - 61 194 08:00 Q A [ . ] “
0%:15 * 49 * 20 . 60 08:15 . . . . . .
0830 * n * 14 * a6 08:20 * * ’ . . *
08:45 * 21 + & * 27 08:45 . - . * . .
09:00 N 14 122 . 16 49 * 60 i 05:00 * * M . * .
09:15 A 21 . o - 31 0%:15 * b . * L] *
0930 . 26 . 12 . ag 09:30 » . . . + -
09:45 * 31 . 1 + 4z 09:45 + * * * v .
10:00 . 3 8 * U] 19 . 3 100 100 * * * * . *
10:15 . 13 * E] * 21 10:15 . ] - . * .
10:30 « 15 * 4 . 19 1030 + * ' . . .
1045 . 1o . 2 . 21 5045 * * * . * ]
1100 * ¥ 48 . 6§ 21 . 2 6 1400 - . . . . .
1115 * 13 . 4 . ¥ ' s 4 . . . . .
1130 ' 16 s 7 * 23 1130 . . * . . "
1145 d 1 * 4 . 7 11:45 L] * - . . .

Totals [ L9090 Q 1473 a 1173 Totals 441 0 863 [ 1304 []

Split% . 56.2 . 43.8 Splitss 3338 * &6.2 L]

Dav Totals 1.500 1478 3378 Day Totals 44 363 1304

Dav Splits 56.2 438 Day Splils 33.8- 662

Peak Hour . 03:45 . 43:30 . 03:30 Peak Hour  07:00 * 06:45 * 07:00 *

Volume * a5z . 304 . 626 Volume 34 * 436 + 670 .

Factor * 0.91 . 0.84 . 096 Factor 0.73 * 0.88 * 0.82 h
DataFlle:  Kula Hwy Printed ; 67272005 Pege: | DataFile:  Kula Hwy Brinted : 6/2/2005 Page: 2




APPENDIX B

LEVEL OF SERVICE DEFINITIONS

LEVEL OF SERVICE DEFINITIONS

LEVEL-OF-SERYICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS

" Level of Service {LOSj 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 position o the first-in-
queue position, inchuding deceleration of vehicles from free-flow speed to the speed of
vehicles in the quene,

The average total delay for any particular minor movement is a function of the service
rate or ¢apacity 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.

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

Level of Service Average Control Delay
(Sec/Veh)

A =10.0
>10.0 and <15.0
>15.0 and =25.0
>25.0 and =35.0
>35.0 and =50.0
>50.0

HETOW

“Highway Capacity Manual,”” Trensportation Research Board, 2000,



APPENDIX C ,

CAPACITY ANALYSIS CALCULATIONS
EXISTING PEAK PERIOD TRAFFIC ANALYSIS

HCS+: Unsignalized Intersections Release 5.1

TWO-WAY STOP CONTROL SUMMARY.

Analyst: In
hgency/Co.: Wilson Ckawoto Corperation
Date Performed: 6/9/2006

Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 8. Customary .

Analysis Year:

AM Peak Period R
Alanui Dr/Lower Kula Rd
City

Existing

Project ID: 7551-01 Kula Ridge

East/West Street:
North/South Street:

Intersection Orientation: NS

Alanui Dr
Lower Kula Rd
Study peried (hra): 1.00

Vehicle volumes and Adjustments

Major Street: approach Northbound Southbound

Movement 1 2 3 | 4 5 &

L q R | T R

Volume 1 6d L] 1 32 1
Peak-Hour Factor, PHF 0,74 0.74 0.74 0.50 0.50 0.50
Hourly Flow Rate, HFR 1 86 0 2 64 2
Percent Heavy Vehicles 2 - -- 2 —— -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 ¢ 0 1 ¢
Configuraticn LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eaathound

Movement 7 8 ] | 10 11 12

o T R | © T R

Yolume 0 o a 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 2
Percent Grade (%) o ]
Flared Approach: Exists?/Storage No / No i
Lanea 0 i o] . Q 1 )
Configuration LTR LTR

- _Delay, Queue Length, and Level of Service
NB

Approach sB Westbound Eastbound
Movement 1 4 | 7 8 9 | 1o 11 12
Lane Config LTR LTR | LTR | LTR

v (vph) 1 2 0 15

cim) (vph) 1536 1510 808

vic 0.04 0.00 9.02

95% queue length 0.00 0.90 0.07
Control Delay 7.3 7.4 9.6

Les A A E
hpproach Delay . 9.6

Approach LOS A




HCS+: Unsignalized Intersections Release 5.1

THQ-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.; Wilson Ckamota Corpoeration

Date Performed:
analysis Time Period:
Intersection:

6/9/2008
PM Peak Periecd
Alanui Dr/Lower Kula Rd

Jurisdiction:
Units: U. S. Customaxy

City

Analysils Year: Existing
Project ID: 7551-01 Kula Ridge
East/West Street: Alanui Dr

North/South Street:

Lower Kula R&

Intersection Orientation: NS Study peried (hrs): 1.00
Vehicle Velumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 [ 5 3
L T R | © E: )3
Volume o] 72 3 14 77 10
Peak-Hour Factor, PEF 0.6%9 g.6% 0.69 .84 0.84 0.84
Hourly Flow Rate, HFR a 103 4 16 91 11
Percent Heavy Vehicles 2 -— - 2 - -
Median Type/Storage Undivided
RT Channelized?
Lanes 0 i a 1 0
Cenfiguration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westhound Eastbound
Movement 7 8 9 | 10 11 12
L T R | © T R
Volume . 7 o 13 3 o 1
Peak Hour Factor, PHF 0.71 0.71 0.71 06,33 0.33 0.33
Hourly Flow Rate, HFR g [ 13 ) Q 3
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) 0 1]
Flared Approach: Exista?/Storage No Ne /
Lanes 0 1 0 1 0
Configquration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Ragtbound
Movement i a | 7 ) 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v {veh} 0 16 27 12
c(m) (vph) 1490 1484 854 744
v/c 0.c0 0.01 0.03 9.02
95% queue length ¢.00 0,03 0.10 0.05
Control Delay 7.4 7.5 3.4 9.8
LOS A A A A
Approach Delay 8.4 9.9
Approach LOS A A

HCS+:

Unsignalized Intersections Release 5.1

TWO-WAY STOP CONTROL SUMMARY.

Analyst:

Agency/Co.:

Date Performed:
Analyais Time Pexriod:

ity

Wilson Ckamoto Corporation
6/8/2006

AM Peak Period

Kula Hwy/Lower Kula Rd (North)

Intersecticn:

Jurisdiction: State
Units: U. &, Customary
Analysie Year: Existing

Project ID:
East/West Street:

7551-01 Kula Ridge

Lower Kula R4 (North)

North/Socuth Street: Kula Hwy
Intersection Orientation: NS Study peried (hrs):
Yepicle Volumes and Adjustments

Major Street: Approach Nerthbound southbound

Movement 1 z 3 1 4 5 6
L T R | ¢ T R

Volume 504 9 78 344

Peak-Hour Factor, PHF 0.%0 0.90 0.77 0.77

Hourly Flow Rate, EFR 560 10 101 546

Percent Heavy Vehicles - e 2 - -

Medlan Type/Storage Undivided /

RT Channelized?

Lanes i ] 0 1

Configuration TR LT

Upstream Signal? Nc o

Minor Street: Approach Westbound Eagtbound
Movement 7 g8 9 | 210 11 12

L T R | & T R

Volume 13 84

Peak Hour Factor, PHF 0.82 0.84

Hourly Flow Rate, HFR 15 100

Percent Heavy Vehicles 2 2

Percent Grade (%) 1] 0

Flared Approach: Exists?/Storage No 7 /

Lanes o 0

Configuration LR

— ______ pelay., Oueus Length, and Level of Service

Approach NB SB Westbound Eastbound

Movement 1 4 17 8 9 | 1e 11 12

Lane Config LT | LR

v (vph) 101 115

Clm) (vph) 1002 420

v/a 0.10 0.27

95% queue length 0.34 1.10

Control Delay 2.0 16.8

LOS A C

Approach Delay 16.8

Approach LOS o4




HCS+: Unsignalized Intersections Release 5.1

TWO-WAY STOP CONTROL SUMMARY.

Analyst: Iw
Agency/Co.: Wilsen Okamoto Corporation

Date Performed:

Analysis Time Period: PM Peak Period

Intersection: Kula Hwy/Lower Kula Rd (North)
Jurisdiction: State ¥
Units: U. &, Customary

Analysis Year: Existing

Praoject ID: 7551-01 Kula Ridge

East/West Street: Lower Kula Rd {North)
North/Scuth Street: Kula Huwy
Intersection Orientaticen: NS

Study period (hrs): 1.00C

Vehicle Volumes and Adjustments,

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 3
L T R i L T R
Volume 335 16 79 345
Peak-Hour Factor, PHF 0.86 .86 0.90 0.50
Hourly Flow Rate, HFR 389 11 87 384
Parcent Heavy Vehicles -— - 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 o 0 1
Configuration TR LT
Upstream Signal? No No
Miner Street: Approach Westbound Eastbound
Hovement 7 8 g | 10 11 12
L T R ]l © T R
Volume 7 63
Peak Hour Factor, PHF 0.82 0.82
Hourly Flew Rate, HFR 8 73
Percent Heavy Vehicles 2 2
Percent Grade [%) a 0
Flared Approach: Exists?/Storage Mo / /
Lanes 1] q
Configuration LR
Delay, Queue Length, and Level of Service
Approath NB sB Westbound Eastbound
Movement 1 LI 8 S { 10 11 12
Lane Config T | LR
v (vph) 87 B3
Ci{m} (vph) 1159 574
v/e 0.08 0.14
95% queue length 0,24 0.51
Control Delay B.4 12.3
Los 1S B
Apprecach Delay 12.2
Approach LOS B

HCS+: Unsignalized Intersections Release 5.1

Wilson Okamoto Corporation

1907 5. Beretanla St., Suite 400
Horelulu, HI 26826
Phone: {808) 246-2277 Fax: {B0B) 946-2253
E-Mail:

ALL-WAY STOP CONTROL(AWSC) ANALYSIS L4
Analyst: Iw
Agency/Co., Wilson Okamoto Corporation

Date Ferformed:
Analysis Time Period;:

§/9/2006
AM Peak Period

Intersection: Copp Rd/Lower Kula Ra
Jurisdiction: City

Units: U. S. Customary

Analysis Year: Existing

Project ID: 7551-01 Kula Ridge

East/West Street: Copp R4

North/South Street: Lower Kula R

— Worksheet 2 ~ Volume Adjustments and Site Characteristics

| Eastbound

| westbound | Northbound | Southbound
I L T R ; L T R |L T E | L T R
| |
Volume {29 21 5 I8 78 19 |14 11 2 ]la 9 21
% Thrus Left Lane
Easatbound Westbhound Northbound Scuthbound
Ll L2 L1 L2 Ll L2 L1 1.2
Configuration LTR LTR LTR LTR
PHF 0.63 0.80 0.61 0.79
Flow Rate 73 126 42 a7
% Heavy Veh 2 2 2 2
No, Lanes 1 1 1 1
Opposing-Lanes 1 1 1 i
Conflicting-lanes 1 1 1 1
GeomebXy group 1 1 1 h3
Duration, T 1.00 hrs.

Worksheat 3 - Saturation Headway Adjustment Worksheet,

Easthound Westhound Northbound
L1 L2 L1 L2 Ll L2
Flow Rates:
Total in Lane 79 126 42
Left-Turn 42 3 22
Right-Turn 7 23 3
Prop. Left-Turns 0.5 0.0 2.8
Prop. Right-Turns 0.1 0.2 0.1
Prop. Heavy VehicleD. O Q.0 0.0
Geometry Group 1 1 1
Adjustments Exhibit 17-23:
hLT~adj 0.2 0.2 0.2
hRT-adj -0.6 -C.6 -0.6
hav-adj 1.7 1.7 1.7
hadj, computed 0.1 ~0.1 0.1

Southbound
Li L2
47
10
286
0.2
0.6
0.0
i
0.2
-0.6
1.7



Eastbound
Ll L2
Flow rate 79
hd, initial wvalue 3.20 3.20
x,. initial .07
hd, final value 4.32
x, final wvalue 8.09
Move-up btime, m 2.0
Sarvice Time 2.3

Bastbound
L1 L2
Flow Rate 75
Service Time 2.3
Utilization, = .09
Dep. headway. hd 4.32
Capacity 329
Delay 7.77
LGS A
Approach;
Delay 7.77
LOS A

Intersection Delay 7.72

Westbound

Li
126
3.20
0.11
4.12
0.14

2.1

2.0

L2

Wastbound

Ll

126
2.1
0.14
4,12
376
7.81

Intersection

7.8
A

Lz

i

Worksheet 4 - Departure Headway and Service Time

Horthbound
il L2
42

3.20 3.20
d.04

4.50

0,05

2.5 ¥

Worksheet 5 - Capacity and Level of Service

Northbound
Ll L2

4z
2.5
0.05%
4.50
292
7.75

Southbound

L1. L2

47

3.20 3.20
0.04

4.15

0.05

2.1

Southhound
Ll Lz

47
2.1
0.05
4,15
297
7.38

HCS+: Unsignalized Intersections Release 5.1

Wilson Ckamote Corporaticn
1907 S. Beretania St., Suite 400
Honoclulu, HI 96826

Fhone:

{808) 946-2277 Fax: {808} 946~2253
E-Mail:
ALL-WAY STOP CONTROL{AWSC) ANALYSIS ] -
Analyst: Iw
Agency/Co, ; Wilsen Okamoto Corporation

Date Performed: 6/2/2008

Analysis Time Period: PM Peak Period
Intersection: Copp Rd/Lower Kula R4
Jurisdiction: City

Units: U. S, Customary

Analysis Year: Existing
Project ID: 7551-01 Kula Ridge
East/West Street: Copp R4

North/South Street: Lower Kula Rd
Worksheet 2 - Volume Adjustments and Site Characteristics,

| Eastbound | westhound | Northbound | Southbound
L T R |L T R | L by R | L T R
| | |
Volume |28 37 18 Iz 28 21 |10 14 8 !|23 22 18 |I
% Thrus Left Lane
Eastbound Westbound Northbound Southbound
Ll L2 Ll L2 Ll L2 Li L2
Configuration LTR LTR LTR LTR
PHEF 0.54 0.85 Q.51 0.75
Flow Rate 87 58 31 83
% Heavy Veh 2 2 2 2
No. Lanes 1 1 1 L
Opposing-Lanes 1 1 1 i
Conflicting-lanes 1 1 1 1
Gaometry group 1 1 1 1
Duration, T 1.00 hrs.
Worksheet 3 - Saturation Headway Adjustment Worksheet
Eastbound Westbound Northbound Southkound
1 L2 Ll L2 Ll L2 L L2
Flow Rates:
Total in Lane 87 58 31 83
Left-Turn 29 2 i1 klvy
Right-Tuwm 19 24 5 24
Prop. Left-Turns 0.3 0.0 0.4 0.4
Prop. Right-Turns 0.2 0.4 0.2 0.3
Prop. Heavy VehicleD.0 0.0 0.0 0.0
Geometry Group 1 1 1 1
Adjustments Exhibit 17-33:
hLT-adj 0.2 0.2 0.2 0.2
hRT=-adj -0.86 ~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



Worksheet 4 - Departure Headway and Service Time

Eastbound
Ll L2
Flow rate 87
hd, initial value 3.20 3.20
x,. initial 0.08
hd, final wvalue 4.18
x, final value 0,10
Move-up time, m 2.0
Service Time 2.2

Westbound
L1 L2
58

3.20 3.20
0.05

4.04

0.07

2.0

Worksheat 5 - Capacity and lLevel of Service

Eagtbound
L1 L2
Flow Rate 87
Service Time 2.2
utilization, x 0.10
Dep. headway. hd 4.18
capacity 337
Delay 7.65
LOS A
Approach:
Delay 7.65
LOS A

Intersection Delay 7.55

Westhound
L1 Lz

S8
2.0
a.07
4.04
308
7.32
A

7.32
p:%

Nerthbound Southbound
Ll .2 L1, L2
31 83
3.20 3.20 3.20 3.20
0.03 0.07
4.31 4.18
0.04 0.10
2.0 2.0
2.3 , 2.2
Northbound Southbeound
Ll L2 L1 L2
31 83
2.3 2.2
0.04 0-10
4.31 4.18
281 333
7.48 7.63
A A
7.48 7.63
;% h

Intersection LOS A

HCS+: Unsignalized Intersections Release 5.1

THO-WAY STOP CONTROL SUMMARY

Analyst: Iw

Agency/Co.: Wilgon Okamote Corporatien

Pate Performed: 6/9/2006

Analysis Time Period: AM Peak Period

Intersection: Kula Hwy/Lower Kula R4 (Socuth)
Jurisdiction: State

Units: U. 8. Customary

Analysis Year: Existing

Project ID: 7551-01 XKula Ridge

East/West Street: Lower Kula R4 {South)
North/South Street: Kula Hwy
Intersection Orientation: NS Study period {(hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Nerthbound Southbound

Movement: 1 2 3 1 4 5 [
5 T 23 | © T R

Volume 278 1 9 i53

Peak-Hour Factor, PHF 0.83 0.83 ¢.66 0.66

Hourly Flow Rate, KFR 334 1 13 231

Percent Heavy Vehicles - - 2 - -

Hedian Type/Storage Undivided /

RT Channelized?

Lanes 1 0 [H 1

Cenfiguration TR T

Upstream Signal? No No

Minor Street: Approach Westbound Eastbhound
Hovement 7 ] 9 | 10 11 12

I T R | o T R

Volume 2 7

Peak Hour PFactor, PHF 0.75 8.18

Hourly Flow Rate, HFR 2 9

Percent Heavy Vehicles z 2

Percent Grade {%) o) 4]

Flared Approach: Bxists?/Storage No f !

Lanes 0 a

Configuration LR

Delay, Queuwe Length, and Level of Service

Approach NB 5B Westhound Eastbound
Movement 1 4 | 7 8 9 | 10 11 ‘12
Lane Config LT | LR

v (vph) 13 11

C{m) (vph) 1224 647

vie 0.01 0.02

%5% gueune length 0.03 ©.058

Control Delay 8.0 10.7

LOS A B

Apprcach Delay 10.7

Approach 1LOS B




HCS+: Unsignalized Intersections Release 5.1

Analyst: W
Agency/Co.:
Date Performed:

Analysis Time Period: BPM Peak Period

Intersection:

Jurisdictions State

Units: U. 5. Customary
Analysis Year:

Existing

Project ID: 7551-01 Xulae Ridge

East/Weat Street:
Nerth/Scuth Street:

Intersection Orientation: NS

Lower Kula Rd {South}
Kula Hwy

TWO-WAY STOP CONTROL SUMMARY

Wilgon Okamotc Corxporation
6/9/2006

Kula Ewy/Lower Kula R3 (South)

study period {hrs): 1.

Vehicle Volumes and Adjustments

Major Street: Apprcach Northbound Southbound
Movement 1 2 3 [ 5 &
L T R [ T R
Velume 234 4 8 211
Peak-Hour Factor, FHF 0.92 0.92 0.93 0.93
Hourly Flow Rate, HFR 254 4 9 228
‘Percent Heavy Vehicles - - 2 - -
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 o 1
Configuration TR T
Upskream Signal? Ne No
Minor Street: Approach Westbound Eastbound
Movement 7 g 9 I 10 11 12
1, T R | © T R
Volume 7 4
Peak Hour Factor, PHF 0.61 0.61
Hourly Flow Rate, HFR 11 6
Percent Heavy Vehicles 2 2
Parcent Grade (%) ¥ 0
Flared Approach: Exista?/Storage No /
Lanes q Q
configuraticen LR
Delay, Queue Length, and Level of Service
Approach NB SB Westhound Eastbound
Movement 1 4 | 7 8 9 | 10 1t 12
Lane Config LT | LR
v {(vph} 9 17
c{m} {(veh) 13907 595
v/c 0,01 0.03
95% gueue length 0.02 0.09
Control Delay 7.8 11.2
LOS % B
Approach Delay 11.2
Approach LOS E

APPENDIX D !

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2009 PEAK PERIOD TRAFFIC
ANALYSIS WITHOUT PROJECT




HCS+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY.

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersecticon:
Juriadiction:

UYnits: U. S. Customary

Analysis Year:

Wilson Ckamoto Corporztion
6/9/72006

AM Peak Period

Alanui Dr/Lower Kula Rd
City

2009 Without Project

Project ID: 7551-01 Kula Ridge

East/West Street:
North/South Straet:

Alanui Dr
Lower Kula Rd

Intersection Orientation: NS Study period (hrs): 1.00

vehicle Volumes and Adjustments

Major Street: Approach Northbound Soukhbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 1 64 0 1 33 1
Paak-Hour Factor, PHF 0.74 0.74 0.74 0.50 4.5¢ 0.50
Hourly Flow Rata, HFR 1 86 0 2 66 2
Percent Heavy Vehicles 2 -- - 2 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes o 1 o 0 1 o
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Weathound Eastbound

Movement 7 8 9 | 10 11 iz

L T R i L T R

Volume Q o 5} 12 0 i
Peak Hour Factor, PHF 1.0¢ 1.00 1.00 0.60 0.60 .60
Hourly Flow Rate, HFR ] ¢l Q 19 a b
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade {%) a 0
Flared Approach: Exists?/Storage No / HNo /
Lanesn Q 1 ] a 1 Q
Configuraticn LTR LTR
——_________Delay, Cueue Length, and Level cf Service
Approach NB 5B Westhound Eastbound
Movement 1 4 |7 8 9 | 1o 11 12
Lane Conflg LTR LTR | LIR | LTR .
v {vph) 1 "2 Q 19
c{m) {vph} 1533 151¢ BCS
vie c.00  0.00 0.02
95% queue length 0.00 0.00 0.07
Control Delay 7.3 7.4 9.6
LOsS A A A
Approach Delay 9.6
Approach LCS A

HCS+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY.

Analyst; Iw

Agency/Co.: Wilson Ckamoto Corporation
Tate Performed: £/9/20086

Analysis Time Period: PM Peak Period
Intersaction: Alanui Dr/Lower Kula Rd
Jurisdiction: City

Units: U. 5. Customary .
Analysis Year: 2009 Without Project

Precject ID: 7551-01 Kula Ridge
East/West Street: Alanui Dr
Nerth/South Street: Lower Kula Rd

Intersection Orientation: NS Study period {hre): 1.00
Vehicle Volumes and Adjustments.

Major Street: Apprcach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Velume 0 72 K} 14 78 10
Peak-Hour Factor, PHF 0.869 0.6% 0.69 0.84 0.84 0.84
Hourly Flow Rate, HFR 0 104 4 16 92 11
Percent Heavy Vehicles 2 - - 2 - -
HMedian Type/Storage Undivided /
RT Channelized?
Lanes 1] 1 4] ¢ 1 Q
Configuration LTR LTR
Upstream Signal? No No
Minor Stzeet: Approach Wasthound Easthound

Movement 7 8 3 | 1o 3l 12

L T R | L by R

Volume 7 1] 13 3 a 1
Peak Hour Factor, PHF 0.71 0.71 0.71 0,33 0.32 0.33
Hourly Flow Rate, HFR E] Q 18 9 Q 3
Percent Heavy Vehidles 2 2 2 2 2 2
Percent Grade (%} 0 ]
Flared Approach: Exista?/Storage No f No I
Lanes 0 1 0 0 k3 Q
Configuration LTR LTR
- Delay, Queue Length, and Level of Service
Approach NB SB Westbound Ezstbound
Movement 1 4 | 7 8 ] | 0 i1 12
Lane Config - LTR ITR | LTR | LTR
v (vph) 0 16 27 12
Clm) (vph) 148% 1483 852 741
vie 0.00 0.01 0.03 0.02
95% cueue length 0.00 ©.03 0.10 .05
Control Delay 7.4 7.5 9.4 3.5
LOs % A A A
Approach Dalay 9.4 9.3
Approach LOS A A




HCS+

__TWO-WAY STOP CONTROL SUMMARY,

: Unsignalized Intersections Release 5.2

Analyst:

Agency/Co. ¢

Date Performed:
Analyals Time Period:
Intersection:
Jurisdiction:

Iw

Wilscn Okamoto Corporation
€/9/20086

AM Peak Pericd

Kula Hwy/Lower Kula Rd (North)
State

Uniks: U. 8. Customary

Analysis Year:

2009 Without Project

Project ID: 7551-0¢1 Kula Ridge

East/West Street:
North/South Street:

Intersection COrientation: NS

Vehlele Velumes and Adjustments

Lower Kula R4 (North)
Kula Huwy
Study peried (hrs): 0.25

Major Street: Approach Northbound Southbound
Hoverent i 2 3 | 4 5 [

) T R | L T |3
volume 580 9 79 ae2
Peak-Hour Factor, PHF 0.20 0.20 0.77 0.77
Hourly Flow Rate, HFR £22 10 102 496
Percent Heavy Vehicles - - 2 - -
Median Type/Storage Undivided /

RT Channelized?

Lanes 1 o 0 1

Configuration TR LT

Upstream Sigmal? No Nao

Minor Street: Approach Westhound Eastbound
Hovement 7 8 9 | 10 11 12

L T h: | L T R
Velume 13 84
Peak Hour Factor, FHF 0.84 .84
Hourly Flow Rate, HFR i5 1049
Parcent Heavy Vehicles 2 2
Percent Grade (%} 0 1]

Flared Approach: Exlsts?/Storage No / /
Lanea [ [
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB sB Westbound Eastbound
Movement 1 4 1 7 8 9 | 20 11 12
Lane Config LT | LR | -
v (vph) 102 115
C{m) {vph) 551 377
vic 0.11 0.31
95% queue length 0.36 1.27
Control Delay 9.2 18.7
Los A [
Approach Delay 18.7
Approach LOS [}

HCS+: Unsignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY.

Analyst: Iw

Agency/Co.: Wilason Okamoto Corporation
Date Performed: 6/9/06

Analysis Time Pariod: PM Peak Period

Intersection: Kula Hwy/Lower Kula Rd [Noxth)
Jurisdiction: State

Units: U. 5. Customary

Analysis Year: 2009 Without Froject '
Project ID: 7551-01 Kula Ridge

East/West Street: Lower Kula Rd {Noxrth)
Nerth/Scuth Street: Kula Hwy

Epproach LOS B

Intersection Orientation: NS Study peried (hrs): 1.00
Vehicle Volumes and Adjustmente

Major Street: Approach Northbound Scuthbound

Movement 1 2 3 ] 4 5 6

L T R | L T R

Volume 373 i1 80 384
Peak-Hour Factor, FHF 0.86 0.86 0.90¢ 0.90
Hourly Flow Rata, HFR 433 iz :1:) 426
Percent Heavy Vehicles - -— 2 - -
Median Tvpe/Storage Undivided /
RT Chamnmelized?
Lanes i Q ] 1
Configuration TR LT
Upsatream Signal? No HNo
Minor Street: Approach Weatbound Easthound

Movement 7 8 9 | 10 11 12

L T R | © T R
Volume 7 62
Peak Hour Factor, PHF 0.82 0.82
'Hourly Flow Rate, HFR 8 75
Percent Heavy Vehicles 2 2
Percent Grade (%) ] ]
Flared Appreach: Exigts?/Storage Ho / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Servics

Approach NB SB Westbound Eaatbound
Hovement 1 a | 7 8 9 | 1o 11 12
Lane Config LT | IR
v {vph} 88 83
C{m) (vph} 1115 534
vic 0.08 0.16
95% queue length 0.26 0.55
Control Delay - B.S 13.0
LOs A B
dpproach Delay 13.0




HCS+; Unsignalized Intersections Release 5.2

Wilson Okamoto CQorporation
1947 8. Beretania St., Suite 400
Honolulu, HI 36826

Fhone: {808) 946-2277 Fax: (808) 946-2253
E-Mail:
ALL-WAY STOP CONTROL {AWSC) ANALYSIS
Analyst: IW
Agency/Co. : Wilson Okamoto Corporation

Date Performed: §/9/2006
Analysis Time Period: AM Peak Period
Intersection: Copp Rd/Lower Kula Rd
Jurisdiction: City
Units: U. 8. Customary
Analysis Year: 2039 Without Project
Project ID: 7551-01 Kula Ridge
East/West Street: Copp RE
North/South Street: Lower Kula Rd
Worksheet 2 - Volume Adjustments and Site Characteristics

| Eastbound | Westbound | Nerchbound |  Southbound
| L T R |5 T R L T R | L T R
| |
Volume Izs 21 5 |5 78 19 114 11 2 ;s 10 21
% Thrus Left Lane
Eastbound Westbound Northbound Southbound
Ll L2 Ll Lz Ll L2 Ll L2
Configuration LTR LTR LTR LTR
PHF a.582 0.80 0.61 0.73
Flow Rate 79 1286 43 48
% Heavy Veh 2 2 2 2
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Gaometry group 1 1 1 1

Duration, T 1.00 hrs.

Worksheet 3 - Saturation Headway Adjustment Worksheet

Eastbound Westbound Horthbound Seuthbound
Ll L2 Ll L2 Ll L2 Ll L2
Flow Rates:
Total in Lane 79 126 43 48
Left-Turn 42 6 22 10
Right-Turn T 21 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 Vehiclel.0
Geometry Group 1
Adjustments Exhibit 17-33:

hLT~adj 0.2

. hRT-adj ~0.6

hHV-ad] 1.7
hadj, computed 0.1

Worksheet 4 - Departure Headway and Service Time

Eastbound
Ll L2
Flow xate 7%
hd, initial walue 3,20 3.20
x, initial .07
hd, final wvalue 4.32
%, final value .09
Move-up time, m 2.0
Service Time 2.3

Eastbound
L1 L2
Flow Rate 79
Service Time 2.3
Utilization, x 0.09
Dep. headway, hd 4.32
Capacity 329
Lalay 7.78
108 A
Approach:
Dalay 7.78
Los A

Intersection Delay 7.73

Westhound

Ll
126
3.20
4.11
4.13
0.14

2.1

3

L2

.20

Westbound

Ll

126
2.1
0.14
4.13
376
7.82

L2

7.82

Workgheet 5 - Capacity and Level of Service

0.0 0.0
1 -1
0.2 0.2
~0.6 -0.8
1.7 1.7
0.1 ~0.2
Northbound Southbound
Ll L2 Ll LZ
43 48
3.20 3. 3.20 3.20
0.04 0.04
4.50 4.15
9.05 0.08
2.0 2.0
2.5 2.2
Northbound Southbound
L1 L2 Ll L2
43 48
2.5 2.2
G.05 4.06
4.50 4.15
293 2%8
7.76 .40
A A
7.76 7.40
.. A

Intersection LOS A




HCS+: Unsionalized Intersections Release 5.2

Wilson Ckamoto Corporation

1907 S. Beretaniz St..
Honolulu, HI 95826

Phone:
E-Mail:

(808) 946-2277

e ALL-WAY STOP CONTROL(AWSC) ANALYSIS

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersecticon:
Jurisdiction:

Suite 400

Fax: [808) 946-2253

In

Wilson Okamoto Corporation
&/2/2006

FM Paak Period

Copp Rd/Lower Kula R4

City

Units: U. 8. Customary

Analysis Year:
Project ID:
East/West Street:
North/South Street:
Worksheet 2 -

2009 Without Project

7551~01 Kula Ridge

Coppr Rd
Lower Kula Rd
Volume Adjustments and Site Characteristics

| Eastbound | Westbound |  Nexthbound |  Southbound
I I b R ]l 1 T R L T R { L T R E
|
Volume lzg 37 18 |2 28 21 {10 14 5 j24 23 g |
% Thrus Left Lane
Eastbound Westbound Hoxthbound Southbound
L1l L2 L1 L2 .1 L2 L1 L2
Configuration LTR LTR LTR LTR
PHF 0.94 0.85 0.91 ¢.75
Flow Rate a7 58 30 36
% Heavy Veh 2 2 2 2
No. Lanes 1 i 1 1
Opposing-Lanes 1 1 i 1
Centflicting-lanes 1 1 1 1
GeometXy group 1 1 1 1
Duration, T 1.00 hrs.

Worksheet 3

~ Saturation Headway Adjustment Worksheet -

Eastbound Westbound Northbound Southbound
Ll L2 L1 L2 Ll L2 Ll L2
Flow Rates:
Total in Lane 87 58 30 86
Left-Turn 29 2 10 32
Right~Turn 19 24 s 24
Prop. Left—Turns 0.3 0.0 0.3 0.4
Prop. Right-Turns 0.2 G.4 0.2 0.3

Prop. Heavy Vehicle(.0 0.0 0.0

¢.0
Geometry Group 1 1 1 ' 1
Adjustments Exhibit 17-33:
nLT-adj 0.2 0.2 0.2 0.2
- hRT-adj -0.6 -0.¢6 -0.6 -0.6
hHvV-adj 1.7 1.7 1.7 1.7
hadj, computed 0.0 ~0.2 9.0 -0.1
Worksheet 4 - Departure Headway and Service Time
Eastbound Westhound Northbound Southbound
Ll L2 Ll L2 Ll L2 i L2
Flow rate 87 58 30 . 86
hd, initial value 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20
*®, initial 0.08 0.05 0.03 g.08
hd, final value 4.19 4.04 4.31 4,19
%, final walue 0.10 Q.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 Westbound Northbound Southbound
i L2 Ll .2 Ll L2 Ll L2
Flow Rate 87 58 30 86
Service Time 2.2 2.0 2.3 z.2
Utilization, x 0.10 Q.07 Q.04 Q.10
Dep. headway, hd 4.19 4.04 4.31 4.19
Capacity 337 308 280 336
Pelay 7.66 7.32 7.47 .66
Los % A A A
Approach:
Delay 7.66 7.32 7.47 7.66
Los A A A A

Intersectlion Delay 7.56 Intersection LOS A




HCS+:

Unaignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY

Anplyst:

Agency/Co.:

Date Performed:
Analysls Time Period:
Intersection:
Jurisdiction:

w

Wilson Okamobo Corporakbion
6/3/2006

2AM Peak Perled

Rula BEwy/Lower Kula Rd (South)
State

Unita: U. S. Customary

Analysizs Year:
Project ID:
Eagt/West Street:

2009 Without Project

7551-01 Xula Ridge

Lower Kula R4 (Socuth)

North/South Street: Kula Hwy
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southhound
Movement 1 2 3 4 5 8
L T R [ T R
Velume 30% 1 9 170
Peak-Hour Factor, PHF 0.83 0.83 0.66 0.66
Hourly Flow Rate, HER 372 1 13 257
Percent Heavy Vehicles - . - 2 — -—
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 a 0 1
Configuraticon TR LT
Upstream Signal? No No
Minor Street: Approach westkound Eastbound
Movement 7 8 9 | 10 1i 12
1. L R I L T R
Volume 2 8
Peak Hour Factor. PHF 0.75 0.75
Hourly Flow Rate, HFR 2 ig
Percent Heavy Vehlcles 2 2
Percent Grade (%) 0 o
Flared Approach: Exlsts?/Storage No / 7
Lanes o o
Configuration LR
Delay, Queue Length., and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 g [ 10 11 iz
Lana Config LT | LR |
v {vph) 13 12
Cim) {vph} 118% 614
vic Q.01 0.02
95% queue length 0.03 0.08
Contrel Delay 8.1 11.0
LOS A B
Approach Delay 11.0
Approach LOS B

HCS+: Unsignalized Intersecticns Release 5.2
TWO-WAY STOP CONTROL SUMMARY
Analyst: Iw
Agency/Co.: Wilson Okamote Corporation
Date Performed: 5/9/2006

Analysis Time Perilod:
Intersection:
Jurisdiction:

PM Peak Period
Kula Hwy/Lower Kula R4 {South)
State

Units: U. $. Customary

Analysis Year:
Project ID:
East/West Street:
North/South Street:
Intersection Qrientati

2005 without Project

7551-01 Kula Ridge '

Lower Kula Rd (South)
Kula Hwy
on: NS study period {hrs): 1..00

Vehicle Veolumes and Adjustments

Major Street: Approach Northbound Southiound

Movement 1 2 3 1 a 5 6
L T R I . T R

Volume 261 4 9 234

Peak-Hour Factor, PHF 0.92 0.92 0.93 0.93

Hourly Flow Rate, HFR 283 4 g 251

Percent Heavy Vehicles - - 2 e —

Median Type/Storage Undivided 7

RT Channelized?

Lanes 1 9 Q 1

Configuration TR T

Upstrean Signal? Ho No

Miner Street: Approach Wes thound Eastbound
Hovement 7 8 9 | 10 11 1z

L T | R | w T R

Volume 7 5

Peak Hour Pactor, PHF .61 0.61

Houxly Flow Rate, HFR 11 g

Parcent Heavy Vehicles 2 2

Percent Grade (%) a 0

Flared Approach: Exists?/Storage o / /

Lanes 0 0

Configquration LR

- Delay, Queue Length, and Level of Serviee

Approach NB SE Weatbound Easthound

Movement 1 4 | 7 8 9 1 1o 11 12

Lene Config LT | LR

v {vph) ] 19

Cim} (vph) 1275 575

v/ic 0.01 0.03

95% queuve length 0.02 0.10

Control Delay 7.8 11.5

LOS A B

Approach Delay 11.8

Approach LOS B




APPENDIX E .

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2009 PEAK PERIOD TRAFFIC
ANALYSIS WITH PROJECT

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: Alanui Dr/Lower Kula Rd
Jurisdiction:
Units: U, §. Customary
Analysis Year: 2008 With Project !
Project ID: DOT Distribution
East/West Street: Alanui Dr
North/South Street: Lower Kula Rd
Intersection Orientation: NS Study pericd (hrs}: 1.00
Vehicle Volumes and Adjustments

Major Street: BApproach Northbound Southbound

Movement i 2 3 4 3

L T R | n T R

Volume 1 i32 0 i 57 1
Peak-Hour Factor, PHF 9.74 0.74 0.74 0.50 0.50C 0.50
Hourly Flow Rate, HFR 1 178 [i] 2 114 2
Percent Heavy Vehicles 2 - - 2 - .
Median Type/Storage Undivided /
RT Channelized?
Launes 0 1 [ o 1 [}
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach wWestbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | = T R

Volume o] 0 ¢] iz 0 4
Peak Hour Factor, PHF 1.00 1.00 1.00 0.60 ¢.60 0.60
Heourly Flow Rate, HFR Q Q Q 139 o 5]
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) 0 Q
Flared Approach: Exists?/Storage Na / Ne /
Lanes Q 1 1] 0 1 Q
Configuration LTR LTR
- Delay, Queue Length, and Level of Service
Approach NE sB Westhound Eastbound
Movement 1 4 | 7 8 g | 18 11 12
Lane Config LTR LTR | LTR | LTR .
v {vph) 1 2 0 19
C(m) (vph) 1473 1398 652
vic 0.00 0.00 0.03
§5% queue langth 0.00 a.c0 0.0%
Control Delay 7.4 7.6 10.7
LOS A A B
Approach Delay 10.7

Approach LOS B




HCS+: Unsignalized Intersections Release 5.3

TWO~-WAY STOP CONTROL SUMMARY,

Analyst: CL

Agency/Co.: Wilson Okameto Corperation

Date Performed: 10/17/08

Analysies Time Period: PM Paak Period

Intersection: Alanul Dr/Lower Kula Rd

Jurisdiction:

Units: U. 8. Customary .
Analyais Year: 2009 With Project '
Project ID: DOT Distribution '
Fazt/West Street: Alanuil Dx

North/South Street: Lower Kula R4

Intersecticn COrientation: NS Study period (hrsj: 1.00

Vehicle Volumes and Adjustmente

Major Street: Approach Northbound Scuthbound

Movemant 1 2 3 | a 5 6

L T R | © T R

Volume ] 117 3 14 157 19
Paak-Hour Factor, PHF 0.€9 0.69 0.69 c.e4 0.84 0.84
Hourly Flow Rate, HFR a 169 4 16 186 11
Percant Heavy Vehicles 2 -= - 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes Q 1 o 0 1 0
Configuration LTR LR
Upstream Signal? No No
Minor Street: Approach Westbound Easthound

Movement 7 8 E] | 10 11 12

L T R | T R

Volume 7 Q 13 3 o] 1
Peak Hour Factor, PHF 0.71 0.71 0.71 0.33 0.33 0.33
Hourly Flow Rate, HFR 9 0 18 g Q 3
Percent Heavy Vehicles 2 2 2 2 2 2
Percent Grade (%) 0 s
Flared Approach: Exists?/Storage He / No /
Lanes o 1 0 o 1 ]
Configuration LTR LTR

Delay, Queue Length, and Level of Sarvice

Approach NB SB Wegtbound Eastbound
Movement 1 4 | 7 8 ] | 10 11 12
Lane Config LTR LTR | LTR | LTR

v {vph) 9 16 27 12
C{m} (vph} 1376 1404 734 594
vic 0.00 0.01 0.04 0.02
95% queuwe length 0,00 0.03 0.11 0.05
Control Delay 7.6 7.6 10.1 11.2
LOS A A B B
Approach Delay 1a.1 11.2
Approach LOS B B

HCS+: Unsignalized Intersections Release 5.3

TWO-WAY STOP CONTRCL SUMMARY,

Analyst: CL i
Agency/Co.: Wilson Okamcto Corporation ;
Date Performed: 10/17/08 :
Analysis Time Perilod: AM Peak Pericd i
Intersection: Kula Hwy/Lower Kula R4 (North)

Jurisdiction:

Units: U. S. Cuatomary _ |
Analysis Year: 200% With Project i i
Project ID: DOT Distribution . ;
East/West Street: Lower Kula Rd (Nerth) ]

North/South Street: Kula Hwy

Intersection Orientation: NS Study peried (hrs): 1.00

Vehicle Volumes and Adjustments i

Major Street: Approach Northbound Southhound

Movement 1 2 3 | 4 6
L T R | © T R

Volume 560 11 101 38z

Peak-Hour Fector, PEF 0.%0 0.80 0.77 0.77

Hourly Flow Rate, HFR 622 1z 131 496

Percent Heavy Vehicles -— - 2 - -

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 4] Q 1

Configuraticn TR LT

Upstream Signal? No No

Minor Street: Approach Westbhound Eastbound
Hovement 7 ¢ | 10 11 12

L T R | © T R

Volume 22 143

Peak Hour Factor, PHF 0.30 0.90

Hourly Flow Rate, HFR 24 158

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage 4 /

Lanes 1 1

Cenfiguration L R

—ereeweee—Delay, Queue Length, and Level of Service,

Bpproach NB SB Westbound Eastbound

Movement 1 4 | 7 8 g | 10 11 12

Lane Config r | h:] |

v (vph) 131 24 158

c{m) (vph) 849 205 483

vie 0.14 0.12 0.33

95% queue length 0.48 0.40 1.45

Control Delay 9.4 24.9 16.1

LOS p:3 C c

Approach Delay 17.2

Approach LOS c




HCS+: Unsignalized Intersections Release 5.3

Analyst: CL
Agency/Co.:

Date Performed:
analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 5. Customary
Analysis Year:

Preject ID:
East/West Street:
North/South Street:

2009 With Project
DOT Distribution
Lower Kula Rd {Noxth})
Kula Hwy

TWO-WAY STOP CONTROL SUMMARY,

Wilson Okamoto Corporation
10/17/08
PM Peak Pexriod
Kula Hwy/lower Hula Rd {North)

Intersection Orientation: N3 Study period (hrs): 1.
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 3
L T R | L T R

Velume 373 20 149 384

Peak-Hour Factor, PHF 0.86 0.86 0.90 0.50

Hourly ¥leow Rate, HFR 433 23 165 426

Percent Heavy Vehicles - - 2 - -

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 a 0 1

Configuration TR LT

Upstream Signal? No No

Minor SBtxeet: Approach Westbound Eastbound
Movement 7 8 9 { 1o 11 12

L T R | L T K

Volume 12 102

Peak Hour Factor, PHF 0.82 .82

Hourly Flow Rate, HFR i4 124

Parcant Heavy Vehicles z 2

Percent Grade (%) o 0

Flared Approach: Exists?/Storage /

Lanes i 1

Configuration R

—me———_Delay, Queue Length, and Level of Service

Appreach NB SR Wesgtbound Bastbound

Movement 1 4 | 7 8 9 | 10 11

Lane Config LT | L R |

v {vph) 165 14 124

C{m} (vph) 1105 242 614

vie 0.15 0.06 0.20

95% queue length Q.83 0.18 Q.76

Control Delay 8.8 20.8 12.3

LCS A ¢ =]

Approach Delay 13.2

Approach LOS B

HCS+: Unsignalized Intersections Release 5.3

Wilson Okamoto Corporation

1907 5. Beretania St., Suite 400
Honolulu, HI 96826

Phone: (808) 346-2277

E-Mail:

s s ALL=-WAY STOP CONTROL (AWSC) ANALYSIS,

Analvyet: Ch
Agency/Co.:

Date Performed: 10/17/08

Analysis Time Period: AM Peak Period

Intersection:
Jurigdiction:

Units: U. 8. Customary
Analysis Year:

Project ID: DOT Distribution
East/West Street: Copp R4
North/Socuth Street: Lower Kula

Rd

Copp R&/Lower Kula R4

Fax:

(808) 946-2253

Wilson Okamoto Corporation

wWorksheet 2 - Volume Adjuetments and Site Characteristics

| Eastbound { Westbound | Northbound | Southbound
| © T R |L T R | n iy & | T R
! | | i
volume |20 21 s |s 78 19 |4 11 2 ts 10 21
% Thrus Left Lane
Eastbound Westbound Northbound Seuthbound
L1 L2 Ll L2 Ll L2 Ll L2
Configuration LTR LTR LTR LTR
PHEF 0.6% 4.80 0,61 0.79
Flow Rate 79 126 43 48
& Heavy Veh 2 2 2 2
No. Lanes 1 1 1 1
Opposing-Lanes 1 1 1 1
Conflicting-lanes 1 1 1 1
Geometry group 1 1 1 1
Duration, T 1.00 hrs.
Worksheet 3 - Saturation Headway Adjustment Worksheet
Eastbound Westbound Northbound Southkound
Ll 2 1l L2 Ll L2 Ll L2
Flow Rates:
Total in Lane 79 126 43 48
Left-Turn 42 5 22 10
Right-Turn 7 23 3 286
Prop. Left-Turns 0.5 0.0 0.5 0.2
Prop. Right-Turns 0.1 0.2 9.1 0.5

|
;
i



Prop. ﬁeavy Vehiclad. D
Gaometry Group 1
Adjustments Exhibit 17-33:

hiT-ad] 0.2

* hRT-adj -0.6

hEvV-adj 1.7
hadj, computed 0.1

Worksheet 4 - Departure Headway and Service Time

Eastbound
Ll L2
Flow rate 78
hd, initial value 3,20 3.20
x, initial 0.07
hd, final wvalue 4,32
%, final value 0.09
Move-up time, m 2.0
Service Time 2.3

Westbound

Ll
126
3.20
0.11
4.13
0.14

2.1

L2

3,20

2.0

_ = worksheet 5 - Capacity and Level of Service

Easthound
Ll L2
Flow Rate 79
Service Time 2.3
Utilization, x 0.09
Dep. headway, hd 4.32
Capacity 32¢
Celay 7.78
pile) A
Approach:
Delay 7.78
LCs A

Intersection Delay 7.73

Westhound

Ll

1206
2.1
4.14
4,13
376
7.82
A

L2

7.82
A

0.0 0.0
1 o1
0.2 0.2
-0.6 -0.6
1.7 1.7
0.1 -0.2
Northbound Southbound
Ll L2 L1 Lz
43 48
3.20 3.20 3.20 3.20
Q.04 0.04
4,50 4.15
0.05 0.06
2.0 2.0
2.5 2.2
Northbound Southbound
Ll L2 Ll L2
43 48
2.5 2.2
0.05 0.06
4.50 4.15
293 298
7.76 7.40
A A
7.76 7.40
A A

Intersection LOS A

HOS+: Uneignalized Intersections

Wilson Okamote Ceorpeoration
1907 5. Beretania gt., Suite 400
Henolulu, HI 96826

Releass 5.3

Phone: {808) 946-2277 Fax:

E-Mail:

—  ALL-WAY STOP CONTROL(AWSC) RNALYSIS

Analyst: CL )
Agency/Co. 1 Wilson Okamoto Corporation
Date Performed: 10/17/08

Analysis Time Pericd: PM Peak Period
Intergeckion: Copp Rd/Lower Kula Rd
Jurisdicktion:

Unite: U. 5. Customary

Analysis Year: 2009 with Project
Project ID: DOT Distribution

East/West Street: Copp Rd

North/Scuth Street: Lower Kula Rd

{808)

946-2253

Worksheet 2 - Volume Adjustments and Site Characteristics

| Eastbound | Westbound | Worthbeund | Scuthbouwnd
| & T R | L T R | L T R | T R
| | | |
Volume J28 37 18 |2 28 21 |10 14 5 |2 23
% Thrus Left Lane
Eastbound Westbound Northbound Seuthbound
Ll L2 Ll L2 Ll L2 Ll L2
Configuration LTR LTR LTR LTR
PHF 0.94 0.85 0.51 0.75
Flow Rate a7 58 30 86
% Heavy Veh 2 2 2 2
Wo. Lanes 1 1 1 i
Opposing-Lenes 1 1 1 1
Cenflicting-lanes 1 1 1 1
Geometry group 3 1 1 1
Duration, T 1.00 hrs.
Worksheet 3 - Saturation Headway Adjustment Worksheet
Eagtbound Westbound Northbound Southbhound
Ll L2 Ll L2 L1l L2 Ll L2
Flow Rates:
Total in Lane 87 58 30 86
Left-Twrn 29 2 10 32
Right-Turn 19 24 5 24
Prop. Left-Turms 0.3 0.0 0.3 c.4
Prop. Right-Turns 0.2 0.4 0.2 0.3



Prop. Heavy Vehicled.0D

Geomatry Group 1
Adjustments Exhibit 17-33:
bLT-adj 0.2
* hRT-adj -0.8
hiv-adj 1.7
hadj, computed -0.0

Eastbound
Ll L2
Flow rate 87
hd, initial value 3.20 3.20
®, initial 0.08
hd, final value 4.19
x, final value 0.10
Move-up time, m 2.0
Service Time 2.2

0.0
i

o]
-0.
1

~} o

~0.2

Westhound
Ll L2
58

3.20 3,20
0.05

4.04

0.07

2.0

2.0

Worksheet 5 - Capacity and Level of Service

Eastbound
Ll L2
Flow Rate 87
Service Time 2.2
Utilization, X ¢.10
Dep. headway, hd 4.19
Capacity 337
Dalay 7.66
jrel L%
Approach:
Delay 7.66
LOS %

Intersection Delay 7.56

Westbound
L1 L2

58
2.0
0.07
4.04
308
7.32
A

7.32
A

Warkshaeat 4 - Departure Headway and Service ?ime

0.0 0.0
1 i
0.2 0.2
-0, 8 -0.6
1.7 1.7
0.0 -0.1
Northbound Southbound
Ll L2 L1 L2
30 13
3.20 3.20 3.20 3.20
0.03 0.08
4.31 4.19%
0.04 06.10
2.0 2.0
2.3 2.2
Northhound Socuthbound
L1 Lz Ll L2
30 86
2.3 2.2
q.04 .10
4.31 4.19
280 336
7.47 7.66
A A
7.47 7.66
A A

Intersection LOS A

HCS+: Unsignalized Intersections Release 5.3

TWO-WAY STOP CONTROL SUMMARY,

Analyst: CcL
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. Custcomary

Analysis Year: 2009 With Project

Project ID: DOT Distribution '
East/West Street: Lower Kula R4 (South}
North/South Street: Kula Hwy
Intersection Orientation: NS

Vehicle Volumes and Adjustments

Study period {(hraj:

Major Street: Approach Worthbound Scuthbound
Movement 1 2 3 | 4 5 g
L T R | L T R
Volume 311 1 g 179
Peak-Hour Factoxr, PHF 0.83 0.83 0.66 0.66
Hourly Flow Rate, KFR 374 1 13 271
Percent Heavy Vehicles - -— 2 -
Median Typs/Storage Undivided /
RT Channelized?
Lanes 1 ] Q 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 4 | 1ic¢ 11
L T R | © T
Volume 2 8
Peak Hour Factor, FPHF 0.75 Q.75
Hourly Flow Rate, HFR 2 10
Percent Heavy Vehicles 2 2
Percent Gragde (%) 0 . Q
Flared Approach: Exists?/Storage Neo / /
Lanes o 0
Configuration LR
Dalay, Queue Length, and Level of Service
Approach NB SH Westbound Eastbound
Movement 1 4@ | 7 8 ] |10 11 12
Lane Config LT | LR
v (vph} 13 iz
C(m) (vph) 1183 610
vie 0.01 0.02
55% queue length 0.03 0.06
Contrel Delay 8.1 11.0
os A B
Approach Delay 11.0

Approach LOS B




HC3+: Unaignalized Intersections Release 5.3

TWC-WAY STOP CONTROL SUMMARY,

Analyst:
Agency/Co. 1
Date Performed:

<L

Wilson Okamoto Corporation

10/17/08

Analysis Time Period: PM Peak Period

Intersection:
Jurisdiction:
Unita: U. §. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

DOT Distribution
Lower Kula Rd (South]
Kula Hwy

Kula Ewy/Lower Kula Rd {South)

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments,
Major Street: Approach Northbound Southbound
Movement 1 2 3 | a 5 [
L T R | © T R
Volume 270 4 El 239
Peak-Hour Factor, PHF 0.92 Q.82 0,23 0.93
Rourly Flow Rate, HFR 293 4 ] 256
Percent Heavy Vehicles - - 2 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 o 9 i
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Ezstbound
Movement 7 8 g | 10 11 1z
L T R | ¢ T R
Volume 7 5
Peak Hour Factor, PHF 0.61 0.61
Hourly Flow Rate, HFR 11 8
Percent Heavy Vehicles 2 2
Percent Grade (%) Q o
Flared Approach: Exists?/Storage Ho 7/ !
Lanes 0
Configuration LR
Delay., Queue Length, and Level of Service
Approach NB 5B Westbound Eastbound
Movement: 1 4 | 7 ] g | 1o 11 12
Lane Config e | LR
v (vph) k] 19
C(m} (vph) 1264 565
vic 0.01 ©.03
95% gueue length 0.02 0.10
Control Delay 7.8 il.s
Los A B
Approach Delay 11.56
Approach LOS B




9. KULA RIDGE TIAR -
SUPPLEMENTAL LETTER



WILSON OKAMOTO

CORPORATION-
. ENGIEER | PLAKKERS | CONSULTAKTS

755103
September (4, 2G09

Mr. Clayton Nishikawa
Kula Ridge, LLC

1849 Wili PPa Loop
Waitluku, HI 96793

Subject: Kula Ridge TIAR — Supplemental Letter

Dear Mr. Nishikawa:

As requested, we conducted 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 Investipation

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
morning 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 uttlized as 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 traffic 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 moming hours of 6:00 AM and 9:00 AM,
and the afternoon hours of 2:00 and 5:00 PM at the following locations:

» Lower Kula Road, Alanui Place, and the Kula Community Center driveway
s Lower Kula Road and the Haleakala Waldotf School driveways
e Lower Kula Road and Kula Highway (north)

Appendix A includes the traffic count data.
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Letter to Mr. Clayton Nishikawa
Page 2

Seplember 14, 2009

Year 2009 Peak Hour Tratfic

The commuter peak hours of traffic observed in 2005 and 2006 occurred during
the morning hours of 7:00 AM and 8:00 AM, and the afternoon hours of 3:45
AM and 4:45 PM. The additional field investigation conducted in 2009
indicated similar moming and afternoon commuter peak hours of traffic at the
intersections of Lower Kula Road with Kula Highway and Alanui Place. The
morning school peak hour of traftic 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 of 2:15 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 “B”
during the aftermoon school peak period. Traffic queues periodically formed on
the westbound approach of the intersection with average queue lengths of 1-3
vehicles observed durning 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
altowable movements. During the moming and afternoon school peak periods,
the northbound left-turn and through traffic movement along Lower Kula Road
operates at LOS “A” while the eastbound approach from the Haleakala Waldorf
School operates at LOS “B.” Traffic queues periodically formed on the school
driveway approach with average queue lengths of 2-3 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
moming 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
moring commuter peak hour of traffic. As such, the trip generation
characteristics during the morning school peak hour of traffic is expected fo be
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similar Lo the morning commuter peak hour of traffic with a total of 91 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
conumuter 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 of 24 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
lefi-turn and through traffic movement along the highway is expected to
continue operating at LOS “A” duning 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 lefi-turn traffic movement aiong Lower Kula Road is expected to
operate at LOS “C” during both peak periods while the right-turn traffic
movement is expected to operate at LOS “C” and LOS “B” 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 lefi-turn 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 “B” 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
significant 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 you have any questions or require additional information, please contact
Mr. Pete Pascua or myself ai 946-2277.

Sincerely,




APPENDIX A

TRAFFIC COUNT DATA




Wilson Okamoto Corporation
1907 S. Beretania Street Suite 400
Honoluiu, Hi 96826

Counter:D4-5675 File Name : LKulaAlanui AM
Counted By:RY Site Code : 00000001
Weather:Clear Start Date : 9/3/2009

Page No .1

Groups Printed- Unshifted

L Kula Road Kula Community Center Dwy. L Kula Road \ Alanui Place ¥
Southbound Westbound Northbound Eastbound
Start Time| Left| Thru| Right| Peds|app.Totsi| ter| Thu| Rigt| Peds [App. Total | Len| Thu] Rigm] Peds|app.Tol | Let! Thu| Rign| Peds | Agp. Total | Int, Total -
06:00 AM ] 3 0 0 3 0 0 G 0 0 0 7 0 0 4 1 0 ) 0 T g
06:15 AM 0 3 0 0 3 0 0 1 0 1 1 6 0 0 7 1 1 1 0 3] 14
06:30 AM 0 2 0 0 2 0 0 0 G 0 0 7 0 2 9 0 0 0 0 G i1
06:45 AM 0 5 0 0 5 0 0 1 0 1 1 15 0 0 B! 4 0 0 0 4] 26
Total 0 14 0 0 14 0 0 2 0 2 2 32 0 2 36 6 1 1 0 8] 60
07.00 AM 0 7 1 0 8 0 0 0 D 0 0 15 0 1 16 2 0 1 0 3! 27
07:15 AM 1 5 0 0 6 0 0 1 0 1 1 15 0 0 i6 3 0 0 0 3 ‘ 26
07:3¢ AM 0 11 1 0 12 0 0 0 0 0 0 14 0 0 14 0 0 2 0 2, 28
07:45 AM 0 13 0 1 14 1 9 1 0 2 3 16 2 0 21 0 1 0 1 2 39
Total 1 36 P 1 40 1 0 2 0 3 4 60 2 1 67 5 3 3 1 10 120
08:00 AM 0 10 0 0 10 0 0 ¢} 0 0 1 21 0 0 22 2 0 2 0 4 | 36
08:15 AM 2 17 2 6 21 1 0 1 4 6 0 20 0 0 20 1 0 0 2 3 50
08:30 AM 4 8 0 ¢ 12 0 0 0 & 1} 0 7 2 0 9 0 0 0 0 0 | 21
08:45 AM 4 11 0 Q 15 0 0 Q0 Q Gl 0 11 3 0 14 1 0 0 0 11 30
Total 10 46 2 i 58 1 0 1 4 6 1 59 5 s} 65 4 0 2 P 81 137
Grand Total 11 96 4 1 112 2 0 5 4 11 7 151 7 3 168 15 2 6 3 26§ 317
Apprch % 9.8 B5.7 3.6 0.9 18.2 0 455 364 42 899 4.2 1.8 I 57.7 77 231 15 i
Total % 35 303 1.3 Q.3 35.3 0.6 0 1.6 1.3 3.5 22 478 2.2 a.e 53 4.7 06 1.9 0.9 8.2,
L Kula Road I Kula Coramunity Center Dwy. L Kuia Road Alanui Place ‘ }
Southbound ! Westbound Northbound Eastoound !
Start Tirne Left[ Thru] Right] Peds [App. Totss| Left| Theu| Right| Peds | App. Total Lett | Thre| Right] Peds | App. Total Let |  Thru] Right|  Peds | App. Total : Int. Total §
Peak Hour Analysis From 08:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 0 11 1 0 12 0 0 0 0 0! 0 14 0 4] 14 0 0 2 0 2! 28
07:45 AM 0 13 0 1 14 1 0 1 o] 2 3 16 2 0 21 0 1 0 1 2 | 38
(8:00 AM 0 10 0 0 10 0 0 0 0 4] 1 21 0 0 22 2 0 2 0 4 36
08:15 AM 2 17 2 0 21 1 0 1 4 3] Q 20 0 0 20 i 0 0 2 3] 50
Total Volume 2 51 3 1 57 2 [i] 2 4 8 4 71 2 ¢ 77 3 1 4 3 111 153
% App. Total 3.5 895 5.3 1.8 25 0 25 50 52 922 286 0 273 31 364 273 !
PHF 250 780 375 .260 6781 500 .000 500 250 3334 333 845 250 .000 B751 375 280 500 .375 688 | 765




Wilson Ckamoto Corporation
1907 S. Beretania Street Suite 400
Honolulu, Hi 96826

Counter:D4-5675 ' File Name : LKulaAlanui PM
Counted By:RY Site Code : 00000001
Weather:Clear Start Date : 9/2/2009

Page No :1

Groups Printed- Unshifted

L. Kula Road Kula Community Center Dwy. I L Kula Road Alanui Place :
Southbound Westbound Northbound Eastbound |
Start Time | teft| Thru| Right] Peds|ap.Tot| Le| Thu| Rignt| Pess[app.Towl | Let| Thu| Righ[ Peds[App.Total| Left| Thw| Right! Peds | App. Total | Int, Tolal ;
02:00 PM 1 15 0 0 16 1 0 7 0 Z 0 2 ) 0 12 ! 4 0 ) Gl 30
02:15 PM 0 13 1 0 14 0 0 0 0 0 118 1 0 21 1 0 0 0 11 38
02:30 PM 0 i8 0 a 18 0 0 2 0 2 0 17 1 0 18 1 0 2 2 5 ‘ 43
02:45 PM 4 21 1 0 26 0 0 0 0 4] 0 11 0 0 11 0 0 Q 1 1 38
Total 5 [ 2 0 74 4 0 3 0 4] 1 59 2 0 62 2 0 2 3 7 147
03:00 PM 1 18 1 ¢} 20 0 0 0 4 4 0 13 0 0 i3 0 0 0 0 0l 37
03:15 PM 3 19 2 ¢ 24 0 0 0 c 0] 0 12 1 0 i3 0 0 G 6 6E 43
03:30 PM 2 14 2 0 18 0 0 1 o 1 ] 13 1 0 14 1 0 ¢ i 2 35
03:45 PM 1 14 1 0 16 0 0 0 0 0 1 16 1 0 18 [+ Y] ¢ 2 23 36
Total 7 65 6 0 78 0 ¢ ] 4 5 1 54 3 0 1] 1 0 0 9 10 i 151
04:00 PM 1 22 0 0 23 1 0 0 0 1 1 10 0 0 11 0 0 Q 1 1 a6
04:15 PM 2 22 1 o] 25 0 0 0 4] 0 o] 17 1 b 19 1 0 1 0 2| 46
04:30 PM 3 11 1 0 15 3 ¢ 5 0 8 1 13 Q 0 14 0 0 4] 0 0 37
04:45 PM 0 23 1 0 24 1 0 1 0 2 1 18 Q 0 19 0 0 0 0 0l 45
Total 6 78 3 0 87 5 0 [ ¢ 11 3 58 1 1 631 1 0 1 1 31 164
Grand Total 18 210 11 ¢ 238 ] ¢ 10 4 20 5 171 8 1 183 4 0 3 13 204 462
Apprch % 7.5 879 4.6 0 30 ¢ 50 20 27 934 33 0.5 20 0 15 65 |
Total % 3.9 455 2.4 Q 51.7 1.3 0 2.2 09 4.3 1.1 7 1.3 0.2 39.6 09 0 0.6 2.8 431
L Kula Road | Kula Communily Center Dwy. L Kula Road Alanui Place |
Southbound Waestbound Northbound Eastbound i

Start Time | Left] Thru| Right] Peds{App Total] Let | Thu] Right[ Peds | App. Total Left [ Thru] Right| Pegs | App. Total Lefl| Thu. Right| Peds | App. Toial | Int. Total
Peak Hour Analysis From 02:00 PM to 04:45 PN - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 1 22 0 0 23 1 o 0 ] 1 1 10 ¢ 0 11 0 0 G 1 14 36
04:15 PM 2 22 1 0 25 0 0 0 0 0 0 17 1 1 19 1 0 1 ] 2 46
04:30 PM 3 " 1 0 15 3 0 5 0 8 1 13 Q 0 14 0 0 0 0 0 37
04:45 PM 0 23 1 0 24 1 0 1 Y 2 1 18 0 0 19 ¢ 0 Y 0 ) 45
Total Volume 5 78 3 0 a7 5 0 6 ¢ kN 3 58 1 3 63 1 0 1 1 3 184
% App. Total 69  89.7 34 0 45.5 0_ 545 0 48 921 1.6 1.6 ! 333 0 333 333
PHF] 500 848 750 .000 8701 417 000  .300  .0QC B344) 75 806 250 250 820 250 000 250 .250 .375 891




Wilson Okamoto Corporation
1907 S. Beretania St., Suite 400

Honolulu, Hl 96826

Counter:D4-5673 File Name : Waldorf Dwy. At School AM rev

Counted By:TO Site Code : 00000001
Weather:Clear Start Date : 9/3/2009
Page No :1
Groups Printed- Unshifted S
Lower Kula Road Lower Kula Road School Driveway [
Southbound Wes;boun Northbound Easthound !
Start Time left{ Thru] Right] Peds [ App. Tetal| App. Total let{ Thrul Right] Peds] App. Total Left[ Thru| Right] Peds! App. Jjotal . Int. Total |
06:00 AM 0 4 0 0 4 0 0 5 0 0 5 [ 0 0 0 [t 9
06:15 AM 0 7 0 0 7 0 0 8 0 0 8 0 0 0 0 0, 15
06:30 AM 0 9 0 0 9 0 o] 7 0 0 7 0 0 0 0 0 16
06:45 AM 0 16 0 0 16 0 1 19 ¢ 0 20 1 0 0 0 1] 37
Totaf 0 36 0 0 36 0 1 35 O 0 401 1 0 0 0 11 77
07:00 AM 0 16 0 0 16 | 0 0 17 0 0 17 0 0 ¢ 0 0 ] 33
07:15 AM 0 16 0 0 16 0 1 i8 0 0 19 0 0 0 0 0l 35
07:30 AM 0 16 4 0 20 0 2 12 0 0 14 0 0 0 0 0 34
07:45 AM 0 20 11 0 31 0 7 10 0 0 17 4 0 3 Q 71 55
Total 0 68 15 0 83 0 10 57 1] 0 a7 4 0 3 o] 71 157
08:00 AM Q 22 35 0 57 0 8 10 0 0 18 17 0 1 0 18 | 93
08:15 AM 0 13 27 0 40 0 7 17 0 0 24 28 0 12 0 40 . 104
08:30 AM 0 5 0 0 5 0 0 9 0 0 9 15 0 4 0 19 33
08:45 AM 0 11 3 0 14 0 3 5 0 0 12 3 0 3 0 6! 32
Total [} 51 85 0 116 0 18 45 g 0 83 63 0 20 0 83: 262
Grand Totai 0 155 80 0 235 0 29 1441 0 0 170§ 68 0 23 0 g1, 496
. Apprch % 0 66 34 0 171 829 0 0 I 747 0 253 0 !
Total % 0 312  16.1 0 47.4 l 0 58 284 0 0 343] 137 0 46 0 18.3 1
L Kuia Road I L Kulg Road Schoot Dri !
ower Kuia Roa ower Kulg Roa choot Driveway :
Southbound Wesaboun Northbound Eastbound |
| .
Start Time “Lefl] Thru] Right] Peds| App. Total; App. Total Left|  Thrul Right! Peds| App. Total Left] Thrui Rignt! Peds| App. Total| Inl Total |
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 0 2 12 ¢ 0 141 0 0 0 0 0: 34
07:45 AM 0 20 11 0 31 0 7 10 0 0 171 4 0 3 0 7] 55
(8:00 AM 0 22 35 0 57 0 8 10 [ 0 18 17 0 1 0 18 1 93
08:15 AM 0 13 27 0 40 _0! 7 17 0 0 24 28 0 12 0 40 104
Total Volume 0 71 77 1} 148 0 24 49 0 0 73 49 0 16 0 65 | 286
% App. Total 0 48 52 4] 329 87.1 0 0 75.4 0 24.6 0
PHF 000 807 550 .000 649 000 750 721 000 .000 760 .438 .000 .333 000 406 ¢ .688




Wilson Okamoto Corporation
1907 S. Beretania St., Suite 400

Honolulu, HI 96826

Counter:D4-5673 File Name : Waldorf Dwy. At School PM re;f

Counted By:TO Site Code : 00000001
Weather:Clear Start Date : 9/2/2009
Page No :1
Groups Printed- Unshifted
Lower Kula Road Lower Kula Road Schoet Driveway |
‘ Southbound Weséboun Narthbound Eastbound
Start Time left]  Thru| Right] Peds| App. Total | App. Total Left[ Thru| Right] Peds| App. Total Left]| Thru] Right] Peds] App. jotal| InL Total -
02:00 PM 0 18 4 0 22 0 0 13 0 0 13 1 4] 0 0 1 36
02:15 PM 0 13 30 0 43 0 7 15 0 0 22 5 0 0 0 51 70
02:30 PM i 12 22 0 34 0 7 13 0 0 20 40 0 5 o] 45 99
02:45 PM C 21 6 0 27 0 0 11 0 0 11 18 0 9 0 27 65
Total 0 64 62 4] 126 0 14 52 0 0 13 64 0 14 8] 78 270
03:00 PM 0 17 1 0 18! 0 1 i4 8] 0 15 4 0 4 0 8| 4%
03:15 PM 0 22 1 0 23 | 0 0 13 ¢ 0 13 4 o} 3 0 71 43
03:30 PM 0 17 1 0 18 0 o] 15 0 0 15 3 0 1 1 5 38
03:45 PM 0 14 1 0 15 0 0 19 o 0 19 1 0 1 0 2] 36
Total 0 70 4 0 74 0 i 61 0 0 62 12 0 9 1 22 158
04:00 PM ¢ 23 0 0 23 0 0 10 0 0 10 3 0 0 i 4] 37
04:15 PM ¢ 24 o] 0 24 0 k| 18 0 0 18 1 0 1 0 2 45
04:30 PM 0 13 0 0 13 0 1 18 0 0 19 3 o] 4 0 7 39
04:45 PM 0 23 0 0 23 0 0 19 0 0 19 0 0 1 0 1] 43
Total 4 83 0 0 83 0 2 65 0 0 67 7 [} 6 1 141 164
Grand Total 0 217 66 0 283 | 0 17 178 0 0 195 83 - o 29 2 114 | 592
Apprch % o 767 233 0 87 913 0 0 72.8 o 254 1.8 ‘
Total % o 36.7 11.1 0 47.8 0 29 301 o) 0 329 14 ¢ 4.9 0.3 18.3
Lower Kula Road Lower Kula Road . Schoot Driveway .
Southbound Wes‘tjbuun Northbound ! Eastbound :
Start Time Left] Thru]| Rignt] Peds| App. Total | App. Total Left ! Thru] Right] Peds] App. Totat] [eft] Thrul Right| Peds! App. jotal; int, Total -
Peak Hour Analysis From 02:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 0215 PM )
02:15 PM 0 13 30 0 43 0 7 15 0 0 22! 5 o 0 0 5 70
02:30 PM 0 12 22 ¢ 34 0 7 13 0 0 20 I 40 0 5 0 45 99
02:45 PM 0 21 5] o 27 ¢ 0 11 0 0 11 18 0 9 0 27 i 85
03:00 PM 0 17 1 0 18 0 1 14 0 0 15| 4 0 4 0 8l 41
Total Volume 0 63 59 0 122 G 15 53 0 D 68 | 87 4} 18 0 85 ’ 275
% App. Total 0 51.6 48.4 0 22,1 77.9 0 0 78.8 0 21.2 0 i .
PHF .000 750 492 000 708 .00 536 .883 .000 000 7731 419 .000 500 000 472} £94




Wilson Okamoto Corporation
1907 S. Beretania Street Suite 400
Monolulu, Hi 968286

Counter:D4-5676 File Name : KulaHwy-KulaRd AM
Counted By.ER Site Code : 00000001
Weather:Clear Start Date : 9/3/2009

Page No :1

Groups Printed- Unshlfied

Kula Highwa L Kula Road Kuta Highwa
St::uthbgoundy Westbound Northb%undy East(ljaoun
Start Time Left]  Thru| Right] Peds[ App. Total Left] Thru] Right] Peds] App. Total Left]  Thru]| Right] Peds] App. Total| App. Total| Int. Total]
06:00 AM 6 15 0 0 21 0 0 6 0 6 0 61 0 0 61 0 88
06:15 AM 2 27 0 0 29 0 0 B 0 a "] 81 0 0 81 0 118
06:30 AM | - 3 47 0 0 50 0 0 9 0 9 0 93 0 0 93 0 152
06:45 AM 7 54 0 Q 61 1 0 19 0 20 0 98 Q 0 96 0 177
Total 18 143 0 0 181 1 0 42 0 43 0 331 0 0 331 0 535
07:00 AM 4] 66 0 0 72 2 0 20 0 22 0 143 0 0 143 o} 237
07:15 AM 7 93 0 0 160 0 0 16 0 16 0 152 0 0 152 0 | 268
07:30 AM 20 99 0 o 119 1 0 11 Q 12 0 117 1 0 118 0 249
07:45 AM a7 66 0 1 94 1 0 14 Q 15 0 121 1 0 122 0] 23
Total 60 324 0 1 385 4 0 61 0 65 0 533 2 &) 535 ol 985
08:00 AM 44 65 0 0 109 3 0 3z 0 35 a 72 3 0 75 0l 219
08:15 AM 38 53 0 6 91 3 0 43 0 48 o} 76 3 0 79 0 ‘ 218
08:30 A 7 45 0 0 52 0 0 24 0 24 o 76 0 0 76 0 152
08:45 AM 16 52 0 0 68 2 0 12 0 14 0 68 2 0 70 0 152
Total 105 215 0 0 320 8 0 111 0 119 0 292 B 0 300 0] 739
Grand Total 183 682 0 1 866 13 0 214 0 227 0 1156 10 0 1166 0 2259
Apprch % 21.1 78.8 0 0.1 57 0 94.3 ) 0 99.1 0.9 0 ‘
Total % 8.1 30.2 0 0 38.3 0.8 0 9.5 G 10 0 51.2 0.4 0 51.6 ]
Kuia Highwa L Kula Road Kula Highwa
E‘.outhbgoundy Westbound Northbgoundy Eastgoun
Start Time Left ]  Thrul Right]  Peds | App. Total Left| Thru]| Right] Peds | App. Total Left! Thru' Right] Peds | App. Total | App. Total| Int. Total ;
Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersaction Begins at 07:00 AM
07:00 AM 6 66 0 0 72 2 Q 20 0 22 0 143 0 0 143 01 237
07:15 AM 7 a3 0 0 100 a 9 16 0 16 0 152 0 Q 152 0 268
07:30 AM 20 99 0 0 119 1 0 11 0 12 Y 117 1 a 118 . ] 249
07:45 AM 27 66 0 1 94 1 0 14 0 15 0 121 1 G 122 0 2
Total Volume 60 324 [¥) 1 385 4 0 61 il 65 0 533 2 0 535 0 985
% App. Total 15.6 84.2 Y 0.3 6.2 0 93.8 0 ] 99.6 0.4 0
PHE] 556 818 .000 25 809 500 000 763 000 739 .00g 877 .500 .000 .88C ! 000 919




Wilson Okamoto Corporation
1907 S. Beretania Street Suite 400
Honolulu, Hi 96826

Counter:D4-5676 File Name : KulaHwy-KulaRd PM
Counted By:ER Site Code : 00000001
Weather:Clear Start Date : 9/2/2009

Page No 1

Groups Printed- Unshifted

Kula Highway L. Kula Road Kula Highwa :
Seuthbound Waestbound Northb%undy —| East;:oun i
Start Time Leff] " Thrul Right] Peds [ App. Total Left]|  Thru] Right[ Peds | App. Total Left]| Thru[ Right] Peds| App. Total | App. Jotal | Int. Jotal |
02:00 PM 18 66 0 0 84 1 0 13 0 14 0] 66 3 i} 69 OT 167
02:15 PM 44 80 0 1] 101 1 0 20 0 21 0 71 4 o 75 0 ‘ 197
02:30 PM 33 72 0 4] 105 5 0 50 0 55 0 77 5 0 82 0 242
02:45 PM 28 72 0 0 100 2 0 3z 0 34 0 61 3 0 64 0/ 198
Total 120 270 0 0 390 ¢] 0 115 0 124 0 275 ° 15 0 290 0 804"
03:00 PM 15 60 0 0 75 2 0 15 0 17 0 70 2 0 72| 0l 164
03:15 PM 21 73 0 0 94 0 0 14 0 14 0 85 4 0 88 | 0| 197
03:30 PM 22 62 0 0 84 1 0 17 0 18 0 a3 1 0 84 G, 198
03:45 PM 15 66 0 0 81 3 0 21 0 24 0 75 2 0 771 0l 182
Total 73 261 0 0 334 8 0 67 0 73 0 323 9 0 33z 1 01 739
04:00 PM 20 104 0 0 124 4 o] 10 0 14 0 80 4 0 84 0 222
04:15 PM 19 89 0 0 108 2 4] 15 0 17 0 64 4 0 68 o} i 183
04:30 PM 17 82 0 0 99 4 0 21 0 25 0 76 1 0 77 0 i 201
04:45 PM 21 100 0 0 121 3 0 19 0 22 0 73 i 0 74, 0l 217
Total 77 375 0 0 452 13 0 685 0 78 0 293 10 0 303 ] 0: 833
Grand Total 270 906 0 0 1176 28 0 247 0 275 0 891 34 0 925 0f 2376
Apprch % 23 7 0 0 10.2 0 89.8 0 0 96,3 37 0 {
Total % 1.4 38.1 0 0 495 1.2 0 10.4 0 11.6 0 375 1.4 0 38.9 0l
Kula Highway L Kula Road - Kula Highway |
Southbound Westbound Northbound ] East{lj)oun \t
Start Time Left| Thru]| Right] Peds [ App. Total Left] ™ Thrui Rignt[ Peds [ App. Total Left] Thru| Right] Peds | App. Total ! App. Total! Int Total |
Peak Hour Analysis From 02;00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM 20 104 o 0 124 4 0 10 0 14 0 80 4 0 84 0! 222
04:15 PM 19 89 0 0 108 2 0 18 0 17 0 64 4 0 68 0 } 193
04:30 PM 17 82 0 0 99 4 0 21 0 25 0 76 1 0 77 0 { 201
04:45 PM 21 100 0 0 121 3 0 19 0 22 0 73 1 0 74 0y 217
Total Volume 77 375 0 0 452 13 0 85 i} 78 0 293 10 0 303 | ¢! 833
% App. Total 17 83 0 0 16.7 0 83.3 0 0 96.7 3.3 0 | L _
PHF | 917 .801 000 .000 9111 813 000 774 000 780 .000 818 825 000 .902 ! 000 | 938




APPENDIX B

CAPACITY ANALYSIS CALCULATIONS




! HCS+: Unsignalized Intersections Release 5.4

TWO-WAY STOP CONTROL SUMMARY

Analyst: ClL

Agency/Co. :

Date Performed: §/12/2009
Analysis Time Period: AM Peak
Intersecktion:

Jurisdiction:

Units: U. 5. 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: BApproach Northbound Southbound

Movement 1 2 3 | 4 5 6
L T R | © T R

Volume 386 8 129 283

Peak-Hour Factor, PHF 0.81 0.81 0.87 0.87

Hourly Flow Rate, HFR 476 9 148 325

Percent Heavy Vehicles —— - 2 —- -

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 8 a | 10 11 12

L T R | L T R

Voluwne 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 Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR

v (vph) 148 185

C{m} ({(vph) 1078 517

v/ 0.14 0.36

95% queue length 6.48 1.66

Control Delay 8.9 15.8

L.OSs A C

Approach Delay 15.8

Approach LOS C




! HCS+: Unsignalized Intersections Release 5.4

TWO-WAY STOP CONTROL SUMMARY

Analyst: CL

Agency/Co. :

Date Performed: 971272009
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 Crientation: NS Study period {hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approcach Northbound Scuthbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 279 14 117 264
Peak-Hour Factor, PHF 0.8% 0.89 0.91 0.91
Hourly Flow Rate, HFR 313 15 128 250
Percent Heavy Vehicles —— -- 2 - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 Q 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbhound Eastbound

Movement 7 8 9 | 10 11 12

L T R | 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 0
Flared aApproach: Exists?/Storage No / /
Lanes \; 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB 3B Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |
v {vph} 128 222
C(m} {vph) 1232 647
v/c 0.10 0.34
95% queuve length 0.35 1.56
Control Delay 8.3 13.5
LOS A B
Approach Delay 13.5

Approach LOS B




' HCS+: Unsignalized Intersecticons Release 5.4

TWO-WAY STOP CONTROL SUMMARY

Analyst: CL

Agency/Co.:

Date Performed: 9/12/2009

Analysis Time Period: AM Peak

Intersection:

Jurisdiction:

Units: U. 5. Customary

Analysis Year: Year 2009

Project ID:

East/West Street: Haleakala Waldorf Dwy
North/South Street: Lower Kula Road
Intersection Orientation: NS Study period (hrs}: 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbeound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 24 49 71 71
Peak-Hour Factor, PHF 0.76 0.76 0.65 0.65
Hourly Flow Rate, HFR 31 64 109 118
Percent Heavy Vehicles 2 - - - --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approcach Westbound BEastbound

Movement 7 8 9 | 20 11 12

I T R | L T R

Volume 49 16
Peak Hour Factor, PHF 0.41 0.41
Hourly Flow Rate, HFR 119 39
Percent Heavy Vehicles 2 2
Percent Grade {%) 0 0
Flared Approach: Exists?/Storage / No /
Lanes 0 0
Configuration LR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 1o 11 12
Lane Config LT | | LR

v {vph) 31 158

C(m} (vph) 1341 721

v/e 0.02 0.22

95% queuve length 0.07 0.84
Control Delay 7.7 11.4

LOS A B
Approach Delay 11.4

Approach LOS B




HCS+: Unsignalized Intersections Release 5.4

TWO-WAY STOP CONTROL SUMMARY

Analvyst: CL

Agency/Co. :

Date Performed: §/12/2009

Analysis Time Period: PM Peak {(School)
Intersection:

Jurisdiction:

Units: U. §. Customary

Analysis Year: Year 2009

Project 1D:

East/West Street: " Haleakala Waldorf Dwy
North/South Street: Lower XKula Road
Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments.

Major Street: Approach Nor thbound Southbound

Movement 1 2 3 | 4 5 6

L T R | & T R

Volume 15 53 63 59
Peak-Hour Factor, PHF 0.77 0.77 g.71 0.71
Hourly Flow Rate, HFR 19 68 88 83
Percent Heavy Vehicles 2 -— -— -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signai? No No
Minor Street: Approach Westbound Eastbhound

Movement 7 8 ] ] 10 11 iz

L T R | L T R

Volume 67 18
Peak Hour Factor, PHF 0.47 0.47
Hourly Flow Rate, HFR 142 38
Percent Heavy Vehicles 2 2
Percent Grade (%) 4] 0
Flared Approach: Exists?/Storage / No /
Lanes 1] 0
Configuration LR

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LP | | LR

v {vph) 19 180

C{m) (vph) 1406 774

v/¢c 0.01 0.23

95% gueue length 0.04 0.91
Control Delay 7.6 11.1

LOS A B
Approach Delay it.l

Approach LOS B




HCS+: Unsignalized Intersections Release 5.4

TWO-WAY STOP CONTROL SUMMARY

Analyst: CL

Agency/Co. :

Date Performed: 9/12/72009
Analysis Time Pericd: AM Peak
Intersection:

Jurisdiction:

Units: U. S. Customary

Analysis Year: Projected w/ proj
Project ID:

East/West Street: Lower Kula Road
North/South Street: Kula Highway
Intersection Crientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: BApproach Northbound Southbound

Movement 1 2 3 | 4 5 6
L s R | L T R

Volume 386 10 151 283

Peak-Hour Factor, PHF 0.81 0.81 0.87 0.87

Hourly Flow Rate, HFR 476 iz 173 325

Percent Heavy Vehicles -— -- 2 - -

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 0 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12

1, T R | L T R

Volume 17 159

Peak Hour Factor, PHF 0.59 0.58

Hourly Flow Rate, HFR 28 274

Percent Heavy Vehicles 2 2

Percent Grade (%} o Q

Flared Approach: Exists?/Storage / /

Lanes 1 1

Configuration L R

Delay, Queue Length, and Level of Service

Approach NB SB Westbhound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | L R |

v (voh) 173 28 274

C{m) (vph) 1075 215 584

v/c 0.16 0.13 0.47

95% gqueue length 0.57 0.45 2.61

Control Delay 9.0 24.2 16.6

LOS A C C

Approach Delay 17.3

Approach LOS C




HCS+: Unsignalized Intersections Release 5.4

TWO-WAY 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: Prcjected w/ proj
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 Southbound

Movement 1 2 3 | 4 5 6
L T R P L T R

Volume 279 15 128 264

Peak-Hour Factor, PHF 0.89 0.89 0.91 0.91

Hourly Flow Rate, HFR 313 16 140 290

Percent Heavy Vehicles -— —- 2 -- --

Median Type/Storage Undivided /

RT Channelized?

Lanes 1 ¢] 0 1

Configuration TR LT

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12

L T R | L T R

Volume 11 128

Peak Hour Factor, PHF .58 0.57

Hourly Flow Rate, HFR 18 224

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage / /

Lanes 1 1

Configuration L R

Delay, Queue Length, and Level of Service

Approach NB SB Wesitbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config ET | L R |

v (vph) 140 18 224

C(m}) (vph) 1231 314 720

v/c 0.11 0.06 .31

95% queue length 0.38 0.18 1.35

Control Delay 8.3 17.2 12.3

LOS A C B

Approach Delay 12.6

Approach LOS B




HCS+: Unsignalized Intersections Release 5.4
TWO-WAY STOP CONTROL SUMMARY
Analyst: CL
Agency/Co. :
Date Performed: 9/12/2009
Analysis Time Period: AM Peak
Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year: Proj w/ project
Project ID:
Fast/West Street: Haleakala Waldorf Dwy
North/South Street: Lower Kula Road
Intersection Crientation: NS Study peried (hrs}: 1.060
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 |4 5 6
L T R | . T R
Vo lume 24 117 95 77
Peak-Hour Factor, PHF 0.76 0.76 0.65 0.65
Hourly Flow Rate, HFR 31 153 146 118
Percent Heavy Vehicles 2 -- - -— -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 1o 11 12
L T R | T 53
Volume 49 16
Peak Hour Factor, PHF 0.41 0.41
Hourly Flow Rate, HFR 119 39
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 G
Flared Approach: Exists?/Storage / No /
Lanes 0 o
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 1z
Lane Config LT ] | LR
v {vph) 31 158
C{m} (vph} 1300 624
v/c 0.02 0.25
95% queue length 0.07 1.01
Control Delay 7.8 12.7
LQS A B
Approach Delay 12.7
B

Approach LOS




HCS+: Unsignalized Intersections Release 5.4

TWO-WAY 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: Projected w/ project
Project ID:
East/West Street: Haleakala Waldorf Dwy
North/South Street: Lower Kula Rcad
Intersection Orientation: NS study period t(hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 15 - 65 75 59
Peak-Hour Factoxr, PHF 0.77 0.77 0.71 0.71
Hourly Flow Rate, HFR 19 84 105 83
Percent Heavy Vehicles 2 -- - -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes ’ 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Westbound Bastbound

Movement 7 8 9 | 10 11 1z

L T R | L T R

Volume 67 18
Peak Hour Factor, PHF 0.47 0.47
Hourly Flow Rate, HFR 142 38
Percent Heavy Vehicles 2 2
Percent Grade (%) Q 0
Flared Approach: Exists?/Storage / No /
Lanes 0 0
Cconfiguration LR

Delay, Queue Length, and Level ¢f Service

Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | | LR

v (vph) 19 180
C(m} {vph) 1386 T44
v/c ’ 0.01 0.24
95% queue length 0.04 0.95
Control Delay 7.6 11.4
LOS A B
Approach Delay 11.4
Approach LOS 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



PROPOSED REVISED EXEMPTIONS FOR AFFORDABLE HOUSING SUBDIVISION

PROPOSED SECTION 201H, HRS, EXEMPTIONS
FROM THE MAUI COUNTY CODE (**MCC™)

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.

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.

EXEMPTION FROM TITLE 14, PUBLIC SERVICES

1.

Exemption from Chapter 14.74, lmpact 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.

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.

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.

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.

1 F:\DATA\Nishikawa\KulaAH 1107\New201H\RevisedExemptions.wpd



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 Wlth R-0 Standards
Access Yard Setback Line . . . . . . . . . . . 15 feet
Other Setback Lines . . . . - - . 6 feet at 1-story
Height . . . . . . No bU|Id|ng 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 dwelllng on any lot,
provided that there is not less than 7,500 square feet
for each two-family dwelllng (duplex) )

Minimum Lot Width . . . . . - - . 65 feet
Front Yard Setback . . . . . . . . . . - . 15 feet
Side Yard Setback . . . . . . . . . . 6 feet at l-story
Rear Yard Setback . . . - - - . 20 feet
Height . . . . . . No buuldlng shall exceed 1-story or

24 feet 1n height from finished
grade of the subdivision

2 F:\DATA\Nishikawa\KulaAH 1107\New201H\RevisedExemptions.wpd



KEY

Duplex

LAND USE SUMMARY
Unit ) )
Lot No.| Unit Type Lot Size Quantity
Market
I 1-42 9,000 t022,000 sq. ft.| 42
Affordable

@ | 578 Single-Family | 5.200 t0 5,800 sq. ft.| 36
79-82 | Rural 4 acres 4

83-116 Af?';‘:ig{ul % Condominium 34

TOTAL 116

Greenway Trail
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Source: Architectural Design & Construction, Inc.

Attachment “A” Proposed Kula Ridge Affordable

Housing Subdivision
Revised Conceptual Site Plan
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Prepared for: Kula Ridge, LLC
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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.
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