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March 30, 2009 
W.O,09-4715 

Mr. Charles Jencks 
Honua'ula Pa11ners LLC 
P,O, Box 220 
Kihei, Hawaii96753 

Dear Mr. Jencks: 

Re: Geotechnical Consultation Services 
Pi'ilani Highway Widening - Revised Letter 
Kilohana Street to Wailea Ike Drive 

lei :-.,: 
I;l~ 

! . Wailea, Maui, Hawaii 

L __ . 

This letter presents our geotechnical findings and opinions in support of the preparation of the 

Environmental Assessment for the above referenced project Our findings and opinions are based 

on a review of available in-house information pe11inent to the site, a visual reconnaissance of the site, 

our past experience in the project area, and a review of preliminalY plans. 

Project Considerations 

The proposed Pi'ilani Highway widening will extend from Kilohana Street to Wailea Ike Drive, a 

length of approximately 6,610 feet The existing highway is an AC paved roadway with one lane 

of traffic in each direction. The proposed widening will consist of creating two lanes of traffic in 

each direction, Based on the preliminalY plans and the existing conditions of the site, it appeal's that 

grading will consist of both cuts and fills. 

Soils Information 

Based on a review of available in-house information, including past projects performed by our firm 

in the Wailea area, the surface soil in the project area is expected to consist predominantly of brown 

clayey silt with sand and gravel. Our past experience in the project al'ea also indicates that the onsite 

clayey silt has a low to moderate expansion potential. Underlying the surface clayey silt at varying 

depths is weathered basalt ranging from a completely weathered condition to moderately weathered. 

, '.' 
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The Soil Survey, prepared by the US Soil Conservation Service, identifies the soils in the project 

area as Makena loam, stony complex, 3 to 15 percent slopes (MXC) and Keawakapu extremely stony 

silty clay loam, 3 to 25 percent slopes (KNXD). A Soils Map is presented on Plate B I. 

Makena loam, stony complex, is generally found on the lower leeward slopes of Hale aka la, between 

Makena and Kamaole, and consists ofMakena loam and stony land. Stony land occurs on low ridges 

and makes up 30 to 60 percent of the complex. Makena loam is a dark brown to dark yellowish 

brown well drained soil, developed from volcanic ash, and is usually located between the low ridges 

of stony land. Makena loam is characterized by a relatively high permeability, and a low shrink

swell potential. Permeability on Stony land is very rapid. 

Keawakapu extremely stony si lty clay loam is generalIy found on upland areas on the island ofMaui. 

These soils dark reddish brown in color and were developed in volcanic ash. Keawakapu extremely 

stony silty clay loam is characterized by moderate'permeability, and a low shrink-swell potential. 

, Highly vesicular basalt with an in'egular and spiny .surface, referred to as aa lava, underlies both soil 

types at depths of usually less than about 5 feet. In some areas, outcrops of aa lava cover as much 

as 15 percent oftbe land. 

Visual Reconnaissance 

Our visual reconnaissance indicates that the in-situ soils consist of brown and grayish brown clayey 

silt with gravel. The existing roadway appears to be located on both fill and cut areas. The fill and 

cut areas alternate along the length ofthe proposed widening. Fill areas appear to consist of the 

onsite clayey silt, mixed with cobbles and boulders. Cut areas generally exposed moderately 

weathered basalt with occasional clinker layers. The basalt appeared to be in a hard condition. 

Our visual reconnaissance generally confirms the Soil Survey and our past experience in the project 

area. 
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Grading - It is our opinion that excavations into the surface soils can be accomplished using 

conventional excavating equipment. However, excavations into basalt may require pneumatic 
I I equipment, especially for confined excavations such as trenching. Temporary excavations into the 

I ; 

'"' . 

/ .. 

i 
! 

surface soils should stand at a 1 H: 1 V gradient. However, localized sloughing can be expected as 

the exposed soil dries out. Temporary excavations into the basalt should stand at a near vertical 

gradient. 

Pelmanent cut slopes exposing the surface soil, as well as fill slopes, should be designed for 

gradients of 2H: 1 V or flatter. Permanent cut slopes into the basalt should generally be stable at 

gradients of I H: I V or flatter. 

New fill slopes should be continually benched as the fill is brought up in lifts. Fill placed on slopes 

should be keyed and benched into the existing slope to provide stability for the new fill against 

sliding. Filling the slope witb sliver fills should be avoided. To reduce the potential effects of 

erosion and weathering, slopes exposing the onsite soils or new fill should be planted as soon as 

practical. 

The onsite soils should be acceptable for re-use in fills and backfills. However, the soil should be 

tested and its acceptability for re-use as backfill verified as part of the geotechnical investigation 

conducted during tbe design phase. We expect that excavated basalt will also be acceptable for use 

as backfill provided the material is processed or clUshed to a well-graded consistency. 

Foundations - We expect that conventional shallow foundations bearing directly on eitberthe onsite 

soils, basalt, or new compacted fill will be allowed for support of new retaining walls and headwalls 

for drainage structures. Foundation design parameters will be detennined upon completion of a 

geotechnical investigation conducted dUl~ng tbe design phase. 
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This letter was prepared specifically for Honna 'ula Partners LLC and their consultants in support of 

the preparation of Environmental Assessment Report for the proposed Pi'ilani Highway Widening. 

The information and opinions presented in this report are for infOlmation purposes only. 

The services performed for this project were performed in a manner consistent with that level of 

care, skill, and competence ordinarily exercised by members of the profession in good standing, 

currently practicing under similar conditions. We will not be responsible for the interpretation by 

others of the infonnation developed. No warranty is made regarding the services performed under 

this agreement, either express or implied. 

Respectfully submitted, 

HIRATA & ASSOCIATES, INC. 

Attachments: 

Location Map , , , , .. , . , . , .. , , ...... , , . Plate A 
Soil Survey Map. , ........... , . , , , , , , . Plate B 
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PROJECT SITE 

Reference: Hawaii Atlas & Gazetteer. Tapa Maps of the Entire State 
by Delorme (1999) 

W.O. 09-4715 Pi'ilani Highway Widening - Kilohana Street to Wailea Ike Drive 

Hirata & Associates. Inc. LOCATION MAP 
Plate A 
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1.0 Introduction 

In January 2009, SWCA was tasked by Honua'ula Partners, LLC to conduct a botanical survey 
along a 2,000 m (6,560 ft) stretch along Pi'ilani Highway between Kilohana Drive and Wailea Ike 
Drive. The survey was prepared in support of an environmental assessment (EA) being prepared 
for the Pi'ilani Highway widening under Hawai'i Revised Statutes (HRS) Chapter 343 
(Environmental Impact Statements) and Hawai'i Administrative Rules (HAR) Title 11, Chapter 200 
(Environmental Impact Statement Rules). The highway widening project was mandated by the 
Maui County Council in the Phase I conditions for completion of the proposed Honua'ula 
development. 

Pi'ilani Highway is the major north-south arterial road serving the Kihei-Makena area including 
Honua'ula. At present, Pi'ilani Highway is a two lane road between Kilohana Drive and Wailea Ike 
Drive and intersects Wailea Ike Drive in a T - intersection, with the highway forming the stem of 
the intersection. The future extension of Pi'ilani Highway will bisect the Project site (Figure 1). 

This report summarizes the findings of a botanical survey conducted on February 5, 2009 along 
2,000 m (6,560 ft) of Pi'ilani Highway between Wailea Ike Drive and Kilohana Drive in Wailea, 
Maui. The objectives of the botanical survey along the Pi'ilani Highway between Wailea Ike Drive 
and Kilohana Drive were: 

1) To identify and document the vegetation type and all plant species which occur within the 
right-of-way (ROW) on either side of Pi'ilani Highway; 

2) To document the relative abundance of the plant species which occur along the highway; 
and 

3) To map any State or Federally listed candidate, threatened, or endangered plant species, 
species of concern and/ or rare (either locally or State-wide) plants on either side of the 
highway. 

2.0 Methods 

SWCA botanists Shahin Ansari, Ph.D. and Tiffany Thair (M.S. candidate) conducted a vegetation 
survey of the project area on February 5, 2009. The botanists walked the rights-of-way on either 
side of the highway within the areas identified for expansion, and identified and documented the 
plant species. On the eastern (mauka) side of the highway, the ROW was approximately 2 to 5 m 
(7-16 ft) wide with small sections that extended up to 18 m (59 ft) wide. On the western (makai) 
side of the highway, the ROW was approximately 5 to 8 m (16-26 ft) wide with several sections 
that extended up to 20 to 30 m (66-98 ft) wide. A Garmin GPS unit was employed together with 
a detailed topographic map (1:1,200) to map native species of interest. Approximately 38,445 sq 
m (413,819 sq ft) of ROW were surveyed along the Pi'ilani Highway between Wailea Ike Drive and 
Kilohana Drive during this study. 

3.0 Findings 

No federally listed threatened, endangered, or candidate endangered plant species (USFWS 
2009a, 2009b) were observed within the ROW on either side of Pi'ilani Highway. No rare native 
plant species were found during the survey along the highway. A total of 88 plant species were 
recorded of which three species are native. Two indigenous speCies, 'ilima (Sida fal/ax) (Figure 2) 
and uhaloa (Wa/theria indica), were common along both sides of the highway. The third native 
species, milo (Thespesia popu/nea), was only found at one location adjacent to a home owner's 
backyard. 

The terrain within the ROW on either side of Pi'ilani Highway varied. Parts of the ROW adjacent 
to the road primarily consisted of steep slopes while the other areas were fiat to gently 
undulating. The soil was broken in most places with exposed rocks along the slopes (Figure 3). 
The vegetation along both sides of the highway consisted primarily of buffel grass grassland 
(Figure 4). Kiawe (Prosopis ju/iflora) trees and shrubs of koa haole (Luceana /eucocepha/a), 
slender mimosa (Desmanthus pernambucanus) castor (Ricinus communis), fuzzy rattle pod 
(Croto/aria incana), hairy abutilon (Abuti/on grandifolium) and tree tobacco (Nicotiana g/auca) 
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were common along the highway ROW. Sow thistle (Sonchus oleraceus), golden crown beard 
(Verbesina enceloides) and spurge (Chamaecyse hirta) were some of the common herbaceous 
plants in the ROW. Hairy merremia (Merremia aegyptia) and wild bean (Macroptilium 
lathyro/des) were vines commonly found on both sides of the highway. Compared to the east 
side (n= 40) the vegetation along the west side (n= 75) of the highway had a higher diversity of 
introduced weedy species. Monotypic stands of buffel grass (Figure 5) were found along 
stretches of the ROW on the east side of the highway. Evidence of fire damage to vegetation was 
found on the west side of Pi'ilani Highway (Figure 6). 

4.0 Discussion and Recommendation 

The proposed road widening on Pi'ilani Highway will not have a significant negative impact on the 
botanical resources in the ROW area between Wailea Ike Drive and Kilohana Drive. The majority 
(97%) of the plants observed within this area are introduced species. The native species found 
within the project area are common throughout Maui and the other islands within the state. The 
lower species diversity found on the eastern side of the highway ROW may be attributed to recent 
brushfires. 

1. Non-native tree tobacco (Nicotiana glauca) trees found on the site are host plants for the 
listed endangered Blackburn sphinx moth (Manduca blackburni). M. blackburni has been 
found on tree tobacco plants elsewhere in Kihei and within the Honua'ula project site 

---------I(SWCA£OO9j.-Tvtretp-;nsure-agafnst-the-accidentat-take-of-;ndivitluat-sphinx-moti'ls,-eaeh------
tree tobacco plant should first be screened by a qualified wildlife biologist prior to any 
land clearing. If sphinx moths or signs of sphinx moths (frass, cut stems or leaves, 
caterpillars, pupae, or adults) are found on any tree, that tree should be marked and 
protected against disturbance for the duration of the breeding season. 

2. Landscaping following realignment construction should focus on the use of native plant 
species normally found in coastal dry shrubland habitats. Suitable species may include: 
'ilima (Sida fal/ax) 'aki'aki (Sporobolus virginicus), pohinahina (Vitex rotundifolia), 'akia 
(Wikstroemia uva-ursi), and mau'u 'aki'aki (Fimbristylus cymosa). Seeds or seedlings for 
these native plants may be obtained from various native plant nurseries on Maui such as 
Ho'olawa Farms or Native Nursery LLC. 

3. The use of plants within the Solenaceae (nightshade family) for ROW landscaping should 
be forbidden so as not to attract endangered Blackburn sphinx moths to the highway 
where they are at higher risk for injury or death. 
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Figure 2. Native 'ilima (Sida fal/ax) (yellow flowers) was common throughout Pi'ilani 
Highway right-ot-way. 

Figure 3. Typical portion ot PI'ilanl Highway rlght-ot-way comprised ot steep slopes 
with exposed rocks. 
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Figure 4. The dominant vegetation within the right-of-way of Pi'ilani Highway mostly 
comprised of buffel grass (Cenehru5 ell/ari5) grassland. 

Figure 5. The east side of Pi'ilani Highway right-of-way comprised of long stretches of 
monotypic stands of buffel grass (Cenehru5 e/l/ar/5). 
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Figure 6. Patches of burnt vegetation along the east side of Pi'ilani Highway. 
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Appendix 1. List of plant species that occur within the right-of-way on either side of the Pi'ilani 
Highway between Wailea Ike Drive and Kilohana Drive. 

The following checklist is an inventory of all the plant species observed along 2,OOOm (6,560 ft) 
of Pi'ilani Highway between Wailea Ike Drive and Kilohana Drive. The plant names are arranged 
alphabetically by family and then by species into each of three groups: pterdiphytes (ferns), 
monocots and dicots. The taxonomy and nomenclature of the flowering plants, monocots and 
dicots, are in accordance with Wagner et al. (1990, 1999), Wagner and Herbst (1999), and 
Staples and Herbst (2005). Recent name changes are those recorded in the Hawaii Biological 
Survey series (Evenhuis and Eldredge, eds, 1999-2002). 

For each species, the following name is provided: 

Status: 

1. Scientific name with author citation 
2. Common English and/or Hawaiian name(s), when known 
3. Biogeographic status. The following symbols are used: 

E = endemic = native only to the Hawaiian Islands. 

I = indigenous = native to the Hawaiian Islands and elsewhere. 

Pol = introduced by Polynesians 

x = introduced or alien = all those plants brought to the Hawaiian Islands by humans, 
intentionally or accidentally, after Western contact, that is Cook's arrival in the islands in 

1778. 

Side of the highway: 

E = East or 'makai' side of Pi'ilani Highway 

W = West or 'mauka' side of Pi'ilani Highway. 

Relative Site Abundance: 

Abundant = forming a major part of the vegetation within the project area. 

Common = widely scattered throughout the area or locally abundant within a portion of 
it. 

Uncommon = scattered sparsely throughout the area or occurring in a few small patches. 

Rare = only a few isolated individuals within the project area. 
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Capparaceae 
Cieome gynandra L. 

Casuarinaceae 
Casuarina equisetifolia L. 

Chenopodiaceae 
Chenopodium carinatum 
R.Br. 
Chenopodium murale L. 

Convolvulaceae 
Ioomoea triloba L. 
Ipomoea obscura (L.) Ker 
Gawl. 
Merremia aegyptia (L.) Urb 

Merremia tuberosa (L.) 
Rendle 

Cucurbitaceae 
Cucumis dipsaceus Ehrenb. 
ex Spach 
Momordica charantia L. 

Euphorbiaceae 
Chamaesyce hirta (L.) 
Millsp. 
Chamaesyce hypericifolia 
1L.) Millsp. 
Codiaeum variegatum 
lLinnaeus) Blume 
Euohorbia heteroohvlla L. 
Ricinus communis L. 

Fabaceae 
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glabrata (Vogel) H.S.Irwin 
& Barnebv 
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Crotalaria incana L. 
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Hong Kong orchid tree 
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of-Barbados, Barbados 
flower-fence 

partridge pea, laukT 

rattle pod 
Fuzzy rattlepod, 
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x W Uncommon 

x W Rare 

x W Uncommon 

x W Rare 
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x W Rare 
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x W, E Common 

x E Rare 

x E Rare 
x 
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x 
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x W Rare 
x W, E Common 
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Solanaceae 
Datura stramonium L. 
Nicandra physalodes (L.) 
Gaertn. 
Nicotiana glauca Graham 

Solanum Iycopersicum var. 
cerasiforme (Dunal) 
Spooner, G.J.Anderson & 
R.K.Jansen 

Sterculiaceae 
Waltheria indica (L.) 
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. jimson weed 
apple of Peru 

tree tobacco, mustard 
tree makahala paka 
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x W, E Common 

x W,E Common 

x W 

Rare 

I W, E Common 

15 



APPENDIXD. 

Pi'ilani Highway Wildlife 
Survey 



Pi'ilani Highway Wildlife Suryey 
. Wailea, Maui 

Prepared for 

Honua'ula Partners, LLC 
381 Huku Lil Place, Suite 202 

Kihei, Maul 96753 

Prepared by 
SWCA Environmental Consultants 

201 Merchant Street 
Honolulu, HI 96813 

I ' 

1 



Table of Contents 

1.0 INTRODUCTION ....................................................................................................... 3 

2.0 DESCRIPTION OFTHE STUDY AREA ........................................................................... 3 

3.0 METHODS ............................................................................................................... 3 

3.1 Avian Survey Methods .......................................................................................... 3 
3.2 Nocturnal Surveys for Hawaiian Hoary Bats ............................................................. 5 
3.3 Surveys for the Blackburn's Sphinx Moth ................................................................. 5 

4.0 RESULTS ................................................................................................................ 5 

4.1 Endangered Species ............................................................................................. 5 
4.2 Endemic or Native Species .................................................................................... 5 
4.3 Migratory Birds .................................................................................................... 5 
4.4 Introduced Birds .................................................................................................. 5 
4.5 Mammals ............................................................................................................ 7 
4.7 Insects and Other Invertebrates ............................................................................. 7 

5.0 CONCLUSION AND RECOMMENDATIONS ..................................................................... 7 

6.0 REFERENCES ........................................................................................................... 7 

List of Tables 

Table 1. Relative abundance of birds observed during point counts ...................................... 8 

List of Figures 

Figure 1. Location of Hona'ula and Pi'ilani Highway ........................................................... .4 

Figure 2. Location of Bird and Bat Point Counts ................................................................. 6 

2 

I, 
L! 

[i 

I 
~ I 

I 

j 

, 
! 

.J 

I , 

1 

I 

..J 

I 
~, 

I' I I -.) 

l ) .1 

r I 
U 

II 

[I 



l 

[' 
I 

:. 

1.0 INTRODUCTION 

In January 2009, SWCA was tasked by Honua'ula Partners, LLC to conduct a wildlife and 
botanical survey along a 2,000 m (6,560 ft) stretch along Pi'ilani Highway between Kilohana 
Drive and Wailea Ike Drive. The survey was prepared in support of an environmental 
assessment (EA) being prepared for the Pi'ilani Highway widening under Hawai'i Revised 
Statutes (HRS) Chapter 343 (Environmental Impact Statements) and Hawai'i Administrative 
Rules (HAR) Title 11, Chapter 200 (Environmental Impact Statement Rules). The highway 
widening project was mandated by the Maui County Council in the Phase I conditions for 
completion of the proposed Honua'ula development. 

Pi'ilani Highway is the major north-south arterial road serving the Kihei-Makena area including 
Honua'ula. At present, Pi'ilani Highway is a two lane road between Kilohana Drive and Wailea 
Ike Drive and intersects Wailea Ike Drive in a T- intersection, with the highway forming the 
stem of the intersection. The future extension of Pi'ilani Highway will bisect the Project site 
(Figure 1). 

This report summarizes the findings of a wildlife survey conducted on February 5, 2009 along 
2,000 m (6,560 ft) of Pi'ilani Highway between Wailea Ike Drive and Kilohana Drive in Wailea, 
Maui. The objectives of the wildlife survey along the Pi'ilani Highway between Wailea Ike 
Drive and Kilohana Drive were: 

1) To identify and document the presence and relative abundance of bird, mammal, 
amphibian, reptile, and invertebrate macrofauna which occur within the right-of-way 
(ROW) on either side of Pi'ilani Highway; 

2) To map any State or Federally listed candidate, threatened, or endangered wildlife 
species, species of concern and! or rare (either locally or State-wide) species on either 
side of the highway. 

2.0 DESCRIPTION OF THE STUDY AREA 

The terrain within the rights-of-way (ROW) on either side of Pi'ilani Highway varied from 
steeply sloping road cuts to flat or gently undulating lands. The vegetation along both sides of 
the highway is predominantly buffel grass. Kiawe (Prosopis juliflora) trees and shrubs of koa 
haole (Luceana /eucocepha/a), slender mimosa (Desmanthus pernambucanus) castor (Ricinus 
communis), fuzzy rattle pod (Croto/aria incana), hairy abutilon (Abutilon grandifolium) and 
tree tobacco (Nicotiana g/auca) were common along the highway ROW. SWCA prepared a 
separate botanical report for the Pi'ilani Highway ROW as a part of this study. 

3.0 METHODS 

3.1 Avian Survey Methods 

Point count surveys were conducted by SWCA biologist Dr. Ling Ong and GIS Analyst Ryan 
Taira on March 5, 2009. 11 point count stations at least 162 m apart were placed on both 
sides of the ROW (Figure 2). The location of the observers at each point count site was 
confirmed in the field with a GPS receiver. Field observations of birds were recorded using 10 
x 50 binoculars with a 6.5 degree field of vision. The observers also listened for vocalizations. 
The relative densities of species were estimated using five-minute 50 m radius point counts 
conducted during peak bird activity periods (0800 - 1100). However, since point counts were 
located along the side of a road, observations were confined to the same side of the highway 
that the point count was on. Observations were of five minute duration to maximize the 
likelihood of detecting new species during the survey (Lynch 1995). 

Mammals, reptiles and invertebrates seen or heard during the point count surveys were also 
recorded as incidental sightings. Rare or previously unrecorded bird, mammal, reptile, or 
amphibian species seen between count stations were also noted. 
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3.2 Nocturnal Surveys for Hawaiian Hoary Bats 

Surveys for endangered Hawaiian hoary bats (Lasiurus cinereus semotus) were conducted at 
the project site between 1830 and 2030 on March 12, 2009 by SWCA biologists Dr. Ling Ong 
and Tiffany Thair. These surveys were conducted under ideal weather conditions using night 
vision goggles (Morovison PVS-7 Ultra). 

Bat point count stations were established at 6 locations at least 317 m (1,040 ft) apart along 
the ROWand surveyed for ten minutes each (Figure 2). The detection distance for bats using 
night vision goggles was estimated to be 30 m radius at each point count station. 

3.3 Surveys for the Blackburn's Sphinx Moth 

Surveys for the Endangered Blackburn's sphinx moth were conducted within the project area 
on March 5, 2009 by SWCA biologist Dr. Ling Ong and GIS Analyst Ryan Taira. The surveys 
focused on host plants used by the various life stages of Blackburn's sphinx moth that are 
known to occur within the ROW. The only host plant observed within the ROW was the non-
native tree tobacco (Nicotiana glauca), a known food plant for the caterpillar (USFWS 2005). 
Leaves and stems of tree tobacco plants within the ROW were examined carefully for the 
presence or sign of caterpillars, signs included frass (fecal matter), cut stems and leaves, and 
eggs. 

4.0 RESULTS 

4.1 Endangered Species 

No federally or state endangered bird, mammal or insect species were found along the ROW. 
No caterpillars of the Blackburn Sphinx moth, other life stages or sign, were observed on the 
non-native tree tobacco plants in the ROW. No Hawaiian hoary bats were observed along the 
ROW in the evening and night. 

4.2 Endemic or Native Species 

No endemic or native birds or mammals were found along the ROW. It is possible that pueo 
(Asia flammeus sandwichensis) may hunt along the ROW at night. Pueo have been observed 
in Honua'ula Project site which is adjacent to the east end of the ROW (SWCA 2009). 

4.3 Migratory Birds 

Cattle egrets (Bulbulcus ibis) are common visitors to highway ROW throughout all the main 
Hawaiian Islands. A few cattle egrets were seen outside the point count stations during this 
survey. No other migratory birds were observed along the ROW even though the survey was 
conducted during the migratory season. Migratory birds, especially Pacific golden plover 
(Pluvialis fulva), which are the most common migrants in urban areas, are not expected to use 
the ROW as overwintering grounds. The dense stands of tall buffel grass present along the 
ROW represents unsuitable foraging habitat for the Pacific golden plover and other migratory 
shorebirds. 

4.4 Introduced Birds 

A total of 12 introduced bird species were recorded. House sparrow (Passer domesticus), 
zebra dove (Geopelia striata), common myna (Acridotheres tristis) and Japanese white-eye 
(Zosterops japonicus) were the most abundant (Table 1). Barn owls, while not observed, may 
hunt along the ROW at night and are found in Honua'ula Project site which is adjacent to the 
east end of the ROW (SWCA 2009). 
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4.5 Mammals 

Feral cats (Felis catus) and one juvenile axis deer (Axis axis) were observed during this study. 
Deer scat was also observed along the ROW, and mammals such as mongoose (Herpestes 
javanicus), rats (Rattus spp.) and mice can be expected to occur within the ROW. 

4.6 Reptiles and Amphibians 

There are no native reptiles or amphibians in Hawai'i (McKeown 1996). Skinks (Family: 
Scincidae) were observed during the morning survey. Geckos (Family: Gekkonidae) were 
heard during the nocturnal point counts for bats. One cane toad (Bufo marin us) was found 
dead along the road during the bird point count surveys. 

4.7 Insects and Other Invertebrates 

Introduced butterflies observed along the ROW consisted of the monarch butterfly (Danaus 
plexippus) and the cabbage white butterfly (Artogeia rapae). other introduced insects 
observed within the ROW include the Garden spider (Argiope appensa) and the carpenter bee 
(Xylocopa sonorina). 

5.0 CONCLUSION AND RECOMMENDATIONS 

No endangered species were found or are likely to occur along the Pi'ilani Highway ROW. The 
wildlife species present with the ROW are found commonly throughout Maui and the main 
Hawaiian Islands. 

Non-native tree tobacco (Nicotiana glauca) is present along the ROW. Caterpillars of the 
Blackburn's sphinx moth have been found on tree tobacco plants elsewhere in Kihei and within 
the adjacent Honua'ula project site (SWCA 2009). Therefore, to help insure against the 
accidental take of individual sphinx moths, each tree tobacco plant should first be screened by 
a qualified wildlife biologist prior to any land clearing. If sphinx moths or signs of sphinx moths 
(frass, cut stems or leaves, caterpillars, pupae, or adults) are found on any tree, that tree 
should be marked and protected against disturbance for the duration of the breeding season. 

The use of plants within the Solenaceae (nightshade family) for ROW landscaping should be 
forbidden so as not to attract endangered Blackburn sphinx moths to the highway where they 
are at higher risk for injury or death. 
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Table 1. Relative abundance of birds observed during point counts. 
X ~ observed outside of point count stations 

Bubu/cus ibis Cattle egret I X 

Francolinus pondicerianu5 Gray francolin I 0.571 

Streptopelia chinensis Spotted dove I 0.286 

Geopelia striata Zebra dove I 1.929 

Zosterops japonicus Japanese white-eye I 1.714 

Acridotheres tristis Common myna I 1.786 

Cardinalis cardinalis Northern cardinal I 0.643 

Carpodacus mexicanus House finch I 0.929 

Lonchura punctulata Nutmeg mannikin I 0.143 

Passer domesticus House sparrow I 2.643 

Padda oryzivora Java Sparrow 0.071 

Lonchura cantans African silverbill I 0.286 
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1.0 SUMMARY 

Honua'ula Partners, LLC is proposing highway improvements in the 

Wailea area on the island of Maui. These improvements involve 

widening Piilani Highway between Kilohana Drive and Wailea Ike 

Drive. The proposed improvements are needed to provide sufficient 

capacity to accommodate the projected increase in traffic volume 

at least through the year 2022. 

This study examines the potential short- and long-term air quality 

impacts that could occur as a result of construction and use of 

the proposed highway facilities. Mi tigati ve measures are 

suggested where possible and appropriate to lessen any impacts 

from the project. 

Both federal and state standards have been established to maintain 

ambient air quality. At the present time, seven parameters are 

regulated including: particulate matter, sulfur dioxide, hydrogen 

sulfide, nitrogen dioxide, carbon monoxide, ozone and lead. 

Hawaii air quality standards are comparable to the national 

standards except those for nitrogen dioxide and carbon monoxide 

which are more stringent than the national standards. 

Regional and local climate together with the amount and type of 

human activity generally dictate the air quality of a given 

location. The climate of the project area is very much affected 

by its elevation near sea level and by nearby mountains. 

Haleakala shelters the area from the northeast trade winds, and 

local winds (such as land/sea breezes and upslope/downslope winds) 

affect the wind flow in the area much of the time. Temperatures 

in the project area are generally very consistent and warm with 

average daily temperatures ranging from about 63°F to 86°F. 
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Rainfall in the project area is minimal with an average of only 

about 12 inches per year. 

Except for periodic impacts from volcanic emissions (vog) and 

possibly occasional localized impacts from traffic congestion and 

local agricultural sources, the present air quality of the project 

area is believed to be relatively good. There is very little air 

quality monitoring data from the Department of Health for the 

project area, but the limited data that are available suggest that 

concentrations are generally well wi thin state and national air 

quality standards. 

If the proposed project is given the necessary approvals to 

proceed, it is inevitable that some short- and long-term impacts 

on air quality will unavoidably occur either directly or 

indirectly as a consequence of project construction and use. 

Short-term impacts from fugitive dust will likely occur during the 

project construction phase. To a lesser extent, exhaust emissions 

from stationary and mobile construction equipment and from the 

disruption of traffic may also affect air quality during the 

period of construction. State air pollution control regulations 

require that there be no visible fugitive dust emissions at the 

project boundary. Hence, an effective dust control plan should be 

implemented to ensure compliance with state regulations. Fugitive 

dust emissions can be controlled to a large extent by watering of 

active work areas, using wind screens, keeping adjacent paved 

roads clean, and by covering of open-bodied trucks. Other dust 

control measures could include limiting the area that can be 

disturbed at any given time and/or mulching or chemically 

stabilizing inactive areas that have been worked. Paving and 

landscaping of proj ect areas early in the construction schedule 

will also reduce dust emissions. Excess exhaust emissions from 

traffic disruption can be mitigated by moving construction 

equipment and workers to and from the project area during off-peak 
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traffic hours and by minimizing road closures during peak traffic 

periods. 

To assess the potential long-term impact of emissions from 

vehicles operating within the project corridor, both mesoscale and 

microscale analyses were performed, and a qualitative assessment 

of mobile source air toxics was prepared. The mesoscale analysis 

was designed to provide estimates of air pollution emissions from 

traffic for the entire highway corridor, while the microscale 

analyses assessed ambient air quality impacts near selected 

intersections within the project study area. Both mesoscale and 

microscale analyses considered an existing (2008) case and three 

future scenarios. The future scenarios included 2016 without the 

project, 2016 with the project and 2022 with the project. 

The mesoscale analysis indicated that in 2008 the totals of 

emissions from traffic using Piilani Highway within the study area 

were 383 lbs per day of carbon monoxide, 34 lbs per day of 

volatile organic compounds and 43 lbs per day of nitrogen oxides. 

These emission amounts are relatively small in comparison to 

island-wide emissions. Without the project in the year 2016, it 

was estimated that carbon monoxide emissions would increase by 57 

percent, volatile organic compounds emissions would increase by 50 

percent and nitrogen oxides emissions would remain unchanged. 

With the project in the year 2016 compared to without it, carbon 

monoxide emissions would decrease by 5 percent, 

compounds emissions would decrease by about 

volatile organic 

11 percent, and 

nitrogen oxides emissions would decrease by 12 percent. Thus, the 

project would provide a net air quality benefit in terms of the 

estimated mesoscale emissions. In the year 2022 with the project, 

the emission estimates show a slight downward trend, and air 

quality can be expected to improve accordingly. 
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The microscale analyses performed for this project involved the 

use of computerized emission and atmospheric dispersion models to 

estimate current worst-case ambient concentrations of carbon 

monoxide during peak travel hours at three intersections in the 

project study area. The intersections studied included: Kilohana 

Drive at Piilani Highway, Okolani Drive at Piilani Highway and 

Wailea Ike Drive at Piilani Highway. The highest worst-case 

carbon monoxide concentration for 2008 was predicted to occur at 

the intersection of Kilohana Drive and Piilani Highway during the 

morning. The concentration at this location and time reached 

about 10 percent of the national standard and about 41 percent of 

the more stringent state standard. In the year 2016 without the 

project, the predicted worst-case concentrations in the project 

area increased by about 5 to 25 percent, but concentrations 

remained within the state and national standards. With the 

project in the year 2016 compared to without it, the intersection 

of Kilohana Drive and Piilani Highway would likely have slightly 

reduced carbon monoxide concentrations, while the intersections of 

Okolani Drive at Piilani Highway and Wailea Ike Drive at Piilani 

Highway would likely experience slightly higher concentrations. 

Concentrations in the year 2016 would remain well within the state 

and federal standards with or without the proj ect. In 

2022 with the project, concentrations would remain 

unchanged compared to 2016 with the project. Based 

the year 

largely 

on the 

microscale analysis, the project would have a slight negative air 

quality impact in the vicinity of Okolani Drive and Wailea Ike 

Drive and a small positive impact near Kilohana Drive. 

A qualitative assessment of the potential impacts from mobile 

source air toxics (MSATs) indicated that the project would not 

likely result in higher MSAT emissions. This is based on the fact 

that the project is not expected to affect the volume of traffic 

using the project roadway. 
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Based on the results of the analyses of the potential long-term 

effects of the project, it may be concluded that the proposed 

highway widening project would likely have an overall positive 

impact on the air quality of the area. Al though options are 

available to mitigate long-term traffic-related air quality 

impacts, requiring these to be implemented is probably unnecessary 

and unwarranted in this case. 

2.0 INTRODUCTION 

Honua'ula Partners, LLC is proposing to widen Piilani Highway on 

the island of Hawaii between Kilohana Drive and Wailea Ike Drive 

(see Figure 1 for general project location). The proposed project 

would involve the construction of additional northbound and 

southbound lanes so that Piilani Highway would provide two lanes 

for through traffic in each direction. The proposed improvements 

are needed to provide sufficient capacity to accommodate the 

projected increase in future traffic volumes through the year 

2022. The proposed project is expected to be completed by 2016. 

The purpose of this study was to evaluate the potential air 

quality impacts of the proposed project and recommend mitigative 

measures, if possible and appropriate, to reduce or eliminate any 

project-related degradation of air quality in the area. Before 

examining the potential impacts of the project, a discussion of 

ambient air quality standards is presented and background informa

tion concerning the regional and local climatology and the present 

air quality of the project area is provided. 
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3.0 AMBIENT AIR QUALITY STANDARDS 

Ambient concentrations of air pollution are regulated by both 

national and state ambient air quality standards (AAQS). 

National AAQS are specified in Section 40, Part 50 of the Code of 

Federal Regulations (CFR), while State of Hawaii AAQS are defined 

in Chapter 11-59 of the Hawaii Administrative Rules. Table 1 

summarizes both the national and the state AAQS that are speci

fied in the cited documents. As indicated in the table, national 

and state AAQS have been established for particulate matter, 

sulfur 

lead. 

dioxide, nitrogen dioxide, carbon monoxide, ozone and 

The state has also set a standard for hydrogen sulfide. 

National AAQS are stated in terms of both primary and secondary 

standards for most of the regulated air pollutants. National 

primary standards are designed to protect the public health with 

an "adequate margin of 

the other hand, define 

safety" . 

levels of 

National secondary standards, on 

air quality necessary to protect 

the public welfare from "any known or anticipated adverse effects 

of a pollutant". Secondary public welfare impacts may include 

such effects as decreased visibility, diminished comfort levels, 

or other potential injury to the natural or man-made environment, 

e.g., soiling of materials, 

ic damage. In contrast to 

damage to vegetation or other econom

the national AAQS, Hawaii State AAQS 

are given in terms of a single standard that is designed "to 

protect public health and welfare and to prevent the significant 

deterioration of air quality". 

Each of the regulated air pollutants has the potential to create 

or exacerbate some form of adverse health effect or to produce 

environmental degradation when present in sufficiently high 

concentration for prolonged periods of time. The AAQS specify a 

maximum allowable concentration for a given air pollutant for one 

or more averaging times to prevent harmful effects. Averaging 

times vary from one hour to one year depending on the pollutant 

and type of exposure necessary to cause adverse effects. In the 
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case of the short-term (i.e., 1·- to 24-hour) AAQS, both national 

and state standards allow a specified number of exceedances each 

year. 

The Hawaii AAQS are in some cases considerably more stringent 

than the comparable national AAQS. In particular, the Hawaii 

I-hour AAQS for carbon monoxide is four times more stringent than 

the comparable national limit. The U.S. Environmental Protection 

Agency (EPA) is currently working on a plan to phase out the 

national I-hour ozone standard in favor of the new (and more 

stringent) 8-hour standard. 

The Hawaii AAQS for sulfur dioxide were relaxed in 1986 to make 

the state standards essentially the same as the national limits. 

In 1993, the state also revised its particulate standards to 

follow those set by the federal government. During 1997, the 

federal government again revised its standards for particulate, 

but the new standards were challenged in federal court. A 

Supreme Court ruling was issued during February 2001, and as a 

result, the new standards for particulate were finally 

implemented during 2005. To date, the Hawaii Department of 

Heal th has not updated the state particulate standards. In 

September 2001, the state vacated the state I-hour standard for 

ozone and an 8-hour standard was adopted. 

During the latter part 

making the standard 

of 2008, EPA revised the standard for lead 

more stringent. So far, the Hawaii 

Department of Health has not revised the corresponding state 

standard for lead. 
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4.0 REGIONAL AND LOCAL CLIMATOLOGY 

Regional and local climatology significantly affect the air 

quality of a given location. Wind, temperature, atmospheric 

turbulence, mixing height and rainfall all influence air quality. 

Although the climate of Hawaii is relatively moderate throughout 

most of the state, significant differences in these parameters may 

occur from one location to another. Most differences in regional 

and local climates within the state are caused by the mountainous 

topography. 

The topography of Maui is dominated by the great volcanic masses 

of Haleakala (10,023 feet) and the West Maui Mountains 

feet) . The island consists entirely of the slopes of 

mountains and of a connecting isthmus. Haleakala is 

(5,788 

these 

still 

considered to be an active volcano and last erupted about 1790. 

The project site is located along the lower western slope of 

Haleakala at an elevation of about 300 feet. 

Maui lies well within the belt of northeasterly trade winds 

generated by the semi-permanent Pacific high pressure cell to the 

north and east. Because the project area is located on the lower 

western slope of Haleakala, it is sheltered much of the time from 

the northeast trade winds. Local winds such as land/sea breezes 

and/or upslope/downslope winds also influence the wind pattern for 

the area. During the daytime, winds can typically be expected to 

move onshore because of seabreeze and/or upslope effects or 

because of the aerodynamic cavity caused by the trade winds 

flowing around Haleakala. At night, winds are often drainage 

winds that move downslope and out to sea. During winter, 

occasional strong winds from the south or southwest occur in 

association with the passage of winter storm systems. 
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Air pollution emissions from motor vehicles, the formation of 

photochemical smog and smoke plume rise all depend in 

temperature. Colder temperatures tend to result 

emissions of contaminants from automobiles 

part on air 

in higher 

but lower 

concentrations of photochemical smog and ground-level concentra

tions of air pollution from elevated plumes. In Hawaii, the 

annual and daily variation of temperature depends to a large 

degree 

to the 

on elevation above sea level, distance inland and exposure 

trade winds. Average temperatures at locations near sea 

level generally are warmer than those at higher elevations. Areas 

exposed to the trade winds tend to have the least temperature 

variation, while inland and leeward areas often have the most. 

The project site's lower elevation and leeward location results in 

warmer temperatures compared with many other parts of the island. 

At Puunene, which is a few miles to the north of the project area 

and at an elevation of about 130 feet, average daily minimum and 

maximum temperatures are 63°F and 86°F, respectively [1] . 

Temperatures at the project site can be expected to be similar to 

this or slightly cooler due to the slightly higher elevation. 

Small scale, random motions in the atmosphere (turbulence) cause 

air pollutants 

from the point 

to be dispersed as a function of distance or time 

of emission. 
ical and thermal forces in 

and described in terms 

Turbulence is caused by both mechan

the atmosphere. It is often measured 

of Pasquill-Gifford stability class. 

Stability class 1 is the most turbulent and class 6 is the least. 

Thus, air pollution dissipates the best during stability class 1 

conditions and the worst when stability class 6 prevails. In the 

Pukualani area, stability classes 5 or 6 typically occur during 

the nighttime or early morning hours when temperature inversions 

form due to radiational cooling or to 

nearby mountains. Stability classes 

daytime, depending mainly on the 

incoming solar radiation and the onset 

drainage flow from the 

breeze. 
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Mixing height is defined as the height above the surface through 

which relatively vigorous 

heights can result in high 

vertical mixing occurs. Low mixing 

ground-level air pollution concentra-

tions because contaminants emitted from or near the surface can 

become trapped within the mixing layer. In Hawaii, minimum mixing 
heights tend to be high because of mechanical mixing caused by the 

trade winds and because of the temperature moderating effect of 

the surrounding ocean. Low mixing heights may sometimes occur, 

however, at inland locations and even at times along coastal areas 

early in the morning following a clear, cool, windless night. 

Coastal areas also may experience low mixing levels during sea 

breeze conditions when cooler ocean air rushes in over warmer 
land. Mixing heights in Hawaii typically are above 3, 000 feet 

(1,000 meters). 

Rainfall can have a beneficial affect on the air quality of an 

area in that it helps to suppress fugitive dust emissions, and it 

also may "washout" gaseous contaminants that are water soluble. 

Rainfall in Hawaii is highly variable depending on elevation and 

on location with respect to the trade wind. The climate of the 

project area is relatively dry due to the leeward location. 

Historical records from Kihei, a few miles to the north, show that 

this area of Maui averages about only 12 inches of precipitation 

per year with the summer months being the driest [lJ. 

5.0 PRESENT AIR QUALITY 

Present air quality in the project area is mostly affected by air 

pollutants from vehicular, industrial, natural and/or agricultural 

sources. Table 2 presents an air pollutant emission summary for 

the island of Maui for calendar year 1993. This is the most 

recent year for which an island-wide emission inventory is 
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available. The emission rates shown in the table pertain to 

manmade emissions only, i. e., emissions from natural 

suggested in the table, most of 

sources are 
not included. As the manmade 

particulate and sulfur oxides emissions on Maui originate from 

point sources, such as power plants and other fuel-burning 

industries. Nitrogen oxides emissions are roughly equally divided 

between point sources and area sources (mostly motor vehicle 

traffic) . The majority of carbon monoxide emissions occur from 

area sources (motor vehicle traffic and sugar cane burning), while 

hydrocarbons are emitted mainly from point sources. Emissions 

today are probably higher than those shown in the table, but the 

proportional relationships are likely about the same. 

The largest sources of air pollution in the immediate project area 

are most likely agricultural operations and automobile traffic 

using local roadways. Emissions from these sources consist 

primarily of 

Power plants 

particulate, 

burning diesel 

carbon monoxide and nitrogen oxides. 

fuel are located several miles away. 

These sources mostly emit sulfur dioxide, nitrogen oxides and 

particulate. Volcanic emissions from distant natural sources on 

the Big Island also affect the air quality at times during kona 

wind conditions. By the time the volcanic emissions reach the 

project area, they consist mostly of fine particulate sulfate. 

The State Department of Health operates a network of air quality 

monitoring stations at various locations around the state, but 

only very limited data are available for Maui Island. The only 

air quality data for the project area consists of particulate 

measurements collected at Kihei, which is about 4 miles to the 

north. These data are probably at least semi-representative of 

the proj ect area. 

monitoring station. 

Table 3 summarizes the data from the Kihei 

Annual second-highest 24-hour particulate 

concentrations (which are most relevant to the air quality 

standards) ranged from 63 to 119 Ilg/m3 between 2002 and 2006. 
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Average annual concentrations ranged from 19 to 25 Ilg/m3. One 

exceedance of the state standard was recorded during 2005. This 

was reported to be due to agricultural tilling operations in the 

area. 

Given the limited air pollution sources in the 

that air pollution concentrations are near 

area, it is likely 

natural background 

levels most of the time, except possibly for locations adjacent to 

agricultural operations or near traffic-congested intersections. 

Present concentrations of carbon monoxide in the project area are 

estimated later in this study based on computer modeling of motor 

vehicle emissions. 

6.0 SHORT-TERM IMPACTS OF PROJECT 

Short-term direct and indirect impacts on air quality could 

potentially occur during project construction. For a project of 

this nature, there are two potential types of air pollution 

emissions that could directly result in short-term air quality 

impacts during construction: (1) fugitive dust from vehicle 

movement and soil excavation; and (2) exhaust emissions from on-

site construction equipment. Indirectly, there also could be 

short-term impacts 

traveling to and from 

from slow-moving construction equipment 

the project site and from the disruption of 

traffic due to road construction. 

Fugitive dust emissions may arise from the grading and dirt-moving 

activities associated with land clearing and preparation work. 

The emission rate for fugitive dust emissions from construction 

activities is difficult to estimate accurately because of its 

elusive nature of emission and because the potential for its 

generation varies greatly depending upon the type of soil at the 

construction site, the amount and type of dirt-disturbing activity 
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taking place, the moisture content of exposed soil in work areas, 

and the wind speed. The EPA [2] has provided a rough estimate for 

uncontrolled fugitive dust emissions from construction activity of 

1.2 tons per acre per month under conditions of "medium" activity, 

moderate soil silt content (30%), and precipitation/evaporation 

(P/E) index of 50. Uncontrolled fugitive dust emissions in the 

project area would likely be somewhere near this level or possibly 

lower due to the rocky nature of the soil in the area. In any 

case, State of Hawaii Air Pollution Control Regulations [3] 

prohibit visible emissions of fugitive dust from construction 

activities at the project boundary, and thus an effective dust 

control plan for the project construction phase is essential. 

Adequate fugitive dust control can usually be accomplished by the 

establishment of a frequent watering program to keep bare-dirt 

surfaces in construction areas from becoming significant sources 

of dust. In dust-prone or dust-sensitive areas, other control 

measures such as limiting the area that can be disturbed at any 

given time, applying chemical soil stabilizers, mulching and/or 

using wind screens may be necessary. Control regulations further 

stipulate that open-bodied trucks be covered at all times when in 

motion if they are transporting materials that could be blown 

away. Haul trucks tracking dirt onto paved streets from unpaved 

areas is oftentimes a significant source of dust in construction 

areas. Some means to alleviate this problem, such as road 

cleaning or tire washing, may be appropriate. Paving and/or 

establishment of landscaping as early in the construction schedule 

as possible can also lower the potential for fugitive dust 

emissions. 

On-site mobile and stationary construction equipment also will 

emi t air pollutants from engine exhausts. The largest of this 

equipment is usually diesel-powered. Ni trogen oxides emissions 

from diesel engines can be relatively high compared to gasoline-

13 

i , 
! 

'- '\ 

'. I 



powered equipment, but the standard for nitrogen dioxide is set on 

an annual basis and is not likely to be violated by short-term 

construction equipment emissions. Carbon monoxide emissions from 

diesel engines, on the other hand, are low and should be 

relatively insignificant compared to vehicular emissions on nearby 

roadways. 

Indirectly, slow-moving construction vehicles on roadways leading 

to and from the project area could obstruct the normal flow of 

traffic to such an extent that overall vehicular emissions are 

increased, but this impact can be mitigated by moving heavy 

construction equipment during periods of low traffic volume. 

Likewise, road closures during peak traffic periods should be 

avoided to the extent possible to minimize air pollution impacts 

from traffic disruption. Thus, with careful planning and 

attention to dust control, most potential short-term air quality 

impacts from project construction can be mitigated. 

7.0 LONG-TERM IMPACTS OF PROJECT 

After construction is completed, the proposed widened highway is 

expected to result in improved traffic flow in the project area. 

To evaluate the potential long-term, ambient air quality impact of 

the proposed project, both mesoscale and microscale analyses were 

performed for each of four scenarios. 

included: 

• 2008 with present conditions 

• 2016 without the project 

• 2016 with the project 

• 2022 with the project. 

14 

The four scenarios studied 



Without the project in the year 2016, Piilani Highway is assumed 

to remain as it presently exists with one lane for through traffic 

in each direction between Kilohana Drive and Wailea Ike Drive. 

With the project in the year 2016 or 2022, Piilani Highway is 

assumed to be widened to two lanes for through traffic in each 

direction between Kilohana Drive and Wailea Ike Drive. With the 

project in the year 2022, Piilani Highway is assumed to be 

extended southward at Wailea Ike Drive. The with- and without-

alternatives indicated above are described in further project 

detail in 

subsections 

the 

of 

project traffic study 

this report describe in 

[4] . 

detail 

The following 

the air quality 

study methodologies and the results of these analyses. 

7.1 Mesoscale Analysis 

To evaluate the potential mesoscale impact of the proposed 

project, an analysis of daily and annual emissions from the 

roadway network in the project area was prepared. The mesoscale 

analysis was designed to quantify project-related emissions of 

carbon monoxide, nitrogen oxides and hydrocarbons occurring within 

the study area for the existing case and for the future with and 

without project scenarios. 

The mesoscale emission estimates for each scenario were made by 

first obtaining the estimated daily southbound and northbound 

traffic volumes and average travel speeds for the section of 

highway under study from the project traffic analysis [4] . The 

length of the section of highway included in the project is 

approximately 0.9 mile. Vehicle-miles per day for each traffic 

direction were then calculated. Emission estimates were then 

prepared for each scenario based on the estimated vehicle-miles of 

travel, average travel speeds, and u.s. EPA emission factors 

obtained using the computer model MOBILE6.2 [5]. MOBILE6.2 is the 

most recently released version of the EPA mobile emission model. 

15 

.;. ;, ., , 
, :'i 

, 
, I , 

. '1 



Aside from vehicle speed, several other key inputs are required by 

the model. One of these is vehicle mix. Unless very detailed 

information is available, national average values are typically 

assumed, which is what was used for the present study. Based on 

national average vehicle mix figures, the present vehicle mix in 

the project area was estimated to be 38.0% light-duty gasoline

powered automobiles, 49.1% light-duty gasoline-powered trucks and 

vans, 3.6% heavy-duty gasoline-powered vehicles, 0.2% light-duty 

diesel-powered vehicles, 8.5% heavy-duty diesel-powered trucks and 

buses, and 0.6% motorcycles. For the future scenarios studied, 

the vehicle mix was estimated to change somewhat with fewer light

duty gasoline-powered automobiles and more light-duty gasoline

powered trucks and vans. 

Another key input to MOBILE6.2 is ambient temperature. An average 

ambient temperature 68 degrees F was used for all of the mesoscale 

emission computations. 

The resulting emission factors generated by MOBILE6.2 are given in 

terms of grams of volatile organic compounds (VOC) , carbon 

monoxide (CO) and nitrogen oxides (NOx) emitted per vehicle mile. 

Within the speed range of interest, emission factors for carbon 

monoxide and nitrogen oxides are generally proportional to vehicle 

speed, while emission factors for VOC are inversely proportional 

to vehicle speed. It should also be noted that at a given vehicle 

speed emission factors are generally lower for future years due to 

the effects of older, more-polluting vehicles being retired. 

Table 3 provides the details of the mesoscale analysis. A summary 

of the results is presented below: 
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Emissions (tons/year) 

Scenario CO NOx voe 

2008 Existing 70 8 6 

2016 Without Project llO 8 9 

2016 With Project 104 7 8 

2022 With Project 99 5 6 

In comparison to the 

emissions in the year 

island-wide emissions given 

2008 from traffic within the 

in Table 2, 

project area 

were relatively small, amounting to much less than 1 percent. 

Without the project in the year 2016, carbon monoxide emissions 

within the project area were estimated to increase by about 57 

percent compared to existing emissions, and 

estimated to increase by about 50 percent. 

voc emissions were 
Nitrogen oxides 

remain about the emissions, on the other hand, were estimated to 

same. Even with the increases in carbon monoxide and VOC 

emissions, the emission amounts would remain small in comparison 

to island-wide emissions. 

With the project in the year 2016, emissions of carbon monoxide, 

ni trogen oxides and VOC would decrease slightly compared to the 

without-project case. Emissions of carbon monoxide would continue 

to be higher compared to the existing emissions, while all 

emissions would be relatively small in comparison to island-wide 

emissions. 

In the year 2022 with the project, despite slightly higher traffic 

volumes, emissions were estimated to decrease slightly compared to 

the 2016 with project case. This is due to the reduction in 
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emission factors with 

likely remain higher 

time. 

than 

Carbon monoxide emissions would 

the existing levels but low in 

comparison to island-wide emissions. 

7.2 Microscale Analyses 

In most traffic-related air quality assessments, roadway intersec

tions are one of the primary concerns because of traffic 

congestion and because of the increase in vehicular emissions 

associated with traffic queuing. To investigate potential air 

quality impacts near roadway intersections within the project 

area, microscale analyses were performed for selected locations 

using computerized emission and atmospheric dispersion models to 

estimate worst-case ambient carbon monoxide concentrations. 
Carbon monoxide was selected for the microscale analyses because 

it is both the most stable and the most abundant of the pollutants 

generated by motor vehicles. Furthermore, carbon monoxide air 

pollution is generally considered to be a microscale problem that 

can be addressed locally to some extent, whereas other air 

pollutants most often are regional issues that cannot be addressed 

by a single highway improvement. 

The selected locations for microscale analyses included three 

intersections along the project corridor. These included: 

• Kilohana Drive at Piilani Highway 

• Okolani Drive at Piilani Highway 

• Wailea Iki Drive at Piilani Highway. 

All three of these intersections currently exist, although Piilani 

Highway currently ends at Wailea Iki Drive. 
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The main objective of the microscale analyses was to estimate 

worst-case I-hour average carbon monoxide concentrations for each 

of the three scenarios studied. To evaluate the significance of 

the estimated concentrations, a comparison of the predicted values 

for each scenario can be made. A comparison of the estimated 

values to the national and state AAQS will provide another measure 

of significance. 

Traffic estimates for the proj ect indicate that traffic volumes 

generally are or will be higher during the afternoon peak hour 

than during the morning peak period. However, worst-case emission 

and meteorological dispersion conditions typically occur during 

the morning hours at most locations. Thus, both morning and 

afternoon peak-traffic hours were examined to ensure that worst

case concentrations were identified. 

As for the mesoscale emission burden analysis, the EPA computer 

model MOBILE6.2 was used to calculate vehicular emissions for each 

year/scenario studied in the microscale analyses. Vehicle mix and 

ambient temperatures, inputs to MOBILE6.2, were assumed to be the 

same as those used for the mesoscale emission estimates. 

After computing vehicular carbon monoxide emissions through the 

use of MOBILE6. 2, these data were then input to an atmospheric 

dispersion model. EPA air quality modeling guidelines [6] 

currently recommend that the computer model CAL3QHC [7] be used 

to assess carbon monoxide concentrations at roadway 

intersections, or in areas where its use has previously been 

Until a few years ago, established, 

CALINE4 was 

impacts at 

California 

CALINE4 [ 8] may be used. 

used extensively in Hawaii to assess air quality 

roadway intersections. In December 1997, the 

Department of Transportation recommended that the 

intersection mode of CALINE4 no longer be used because it was 

19 

I 

J 



thought the model had become outdated. Studies have shown that 

CALINE4 may tend to over-predict maximum concentrations in some 

situations. Therefore, CAL3QHC was used for the subject 

analysis. 

CAL3QHC was developed for the U. S. EPA to simulate vehicular 

movement, vehicle queuing and atmospheric dispersion of vehicular 

emissions near roadway intersections. It is designed to predict 

l-hour average pollutant concentrations near roadway 

intersections based on input traffic and emission data, 

roadway/receptor geometry and meteorological conditions. 

Although CAL3QHC is intended primarily for use in assessing 

atmospheric dispersion near signalized roadway intersections, it 

can also be used to evaluate unsignalized intersections. This is 

accomplished by manually estimating queue lengths and then 

applying the same techniques used by the model for signalized 

intersections. Currently, only one of the study intersections 

(Kilohana Drive at Piilani Highway) is signalized. 

Input peak-hour traffic data were obtained from the traffic study 

cited previously. This included vehicle approach volumes, 

saturation capacity estimates, intersection lane age and signal 

timings (where applicable). All emission factors that were input 

to CAL3QHC for free-flow traffic on roadways were obtained from 

MOBILE6.2 based on assumed free-flow vehicle speeds corresponding 

to the posted speed limits. 

Model roadways were set up to reflect roadway geometry, physical 

dimensions and operating characteristics. Concentrations 

predicted by air quality models generally are not considered valid 

within the roadway-mixing zone. The roadway-mixing zone is 
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usually taken to include 3 meters on either side of the traveled 

portion of the roadway and the turbulent area within 10 meters of 

a cross street. Model receptor sites were thus located at the 

edges of the mixing zones near all intersections that were studied 

for all scenarios. This implies that pedestrian sidewalks or 

public walkways either already exist or are assumed to exist in 

the future (no sidewalks are planned along the new roadway 

section) . All receptor heights were placed at 1.8 meters above 

ground to simulate levels within the normal human breathing zone. 

Input meteorological conditions for this study were defined to 

provide "worst-easel! results~ One of the key meteorological 

inputs is the atmospheric stability category. For these analyses, 

atmospheric stability category 6 was assumed for morning scenarios 

and stability category 4 was assumed for afternoon cases. These 

are the most conservative stability categories that are generally 

used for estimating pollutant dispersion at suburban locations for 

these time periods. For all cases, a surface roughness length of 

100 cm was assumed and a mixing height of 300 meters was used. 

Worst-case wind conditions were defined as a wind speed of 1 meter 

per second with a wind direction resulting in the highest 

predicted concentration. Concentration estimates were calculated 

at wind directions of every 5 degrees. 

Existing background concentrations of carbon monoxide in the 

project vicinity are believed to be at relatively low levels. 

Hence, background contributions of carbon monoxide from sources or 

distant roadways not directly considered in the analysis were 

accounted for by adding a small background concentration of 

0.5 ppm to all predicted concentrations for 2008. Although at 

least moderate development and. increased traffic are expected to 

occur within the project area within the next few years, 

background carbon monoxide concentrations may not change 

significantly since individual emissions from motor vehicles are 
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forecast to decrease with time. Hence, a background value of 

0.5 ppm was assumed to persist for the future scenarios studied. 

Predicted Worst-Case I-Hour Concentrations 

Table 4 summarizes the final results of the microscale modeling 

study in the form of the estimated worst-case I-hour morning and 

afternoon ambient carbon monoxide concentrations for 200S and for 

each of the three future alternatives that were stUdied. The 

locations of these estimated worst-case I-hour concentrations all 

occurred at or very near the indicated intersections. 

As indicated in the table, the highest estimated worst-case I-hour 

concentration for the present (200S) scenario was 4.1 mg/m3, and 

this occurred during the morning at the intersection of Kilohana 

Drive and Piilani Highway. Worst-case values for other locations 

and times ranged from 2.0 to 3.1 mg/m3. These concentrations are 

within both the national AAQS of 40 mg/m3 and the state standard 

of 10 mg/m3. 

In the year 2016 without the proposed project, the predicted 

highest worst-case I-hour concentration occurred again during the 

morning at the intersection of Kilohana Drive and Piilani Highway 

with a value of 4.5 mg/m3. Other concentrations for this scenario 

at other times and locations ranged between 2.2 and 3.3 mg/m3. 

Without the project, carbon monoxide concentrations in the year 

2016 were predicted to increase by about 5 to 25 percent in the 

project area compared to the existing case. Even with the 

increase, worst-case values would likely remain well within the 

state and federal standards for this scenario. 
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In the year 2016 with the proposed project, carbon monoxide 

concentrations were predicted to be about 15 percent lower than 

the without project scenario at the intersection of Kilohana Drive 

and Piilani Highway, but other locations would likely experience 

an increase of about 5 to 15 percent. Similar to the existing and 

2016 without-project scenarios, the highest worst-case 

concentration with the project was predicted to occur during the 

morning at the intersection of Kilohana Drive and Piilani Highway. 

A worst-case 1-hour concentration of 3.9 mg/m3 was predicted to 

occur at this location and time. Worst-case concentrations at 

other locations and times ranged between about 2.5 and 3.2 mg/m3
• 

Predicted worst-case 1-hour concentrations for the 2016 with

project alternative at all locations studied continued to remain 

well within both the national and state standards. 

In the year 2022 with the proposed project, carbon monoxide 

concentrations were predicted to remain mostly unchanged compared 

to the 2016 with-project scenario. Compared to the existing case, 

worst-case concentrations were estimated to remain nearly 

unchanged at the intersection of Kilohana Drive and Piilani 

Highway, and increase moderately at other locations. The highest 

worst-case concentration with the project in the year 2022 was 

predicted to continue to occur during the morning at the 

intersection of Kilohana Drive and Piilani Highway. A worst-case 

I-hour concentration of 4.1 mg/m3 was predicted to occur at this 

location and time. 

and times ranged 

worst-case I-hour 

Worst-case concentrations 

between about 2.9 and 3.7 

concentrations for the 

at other locations 

mg/m3
• Predicted 

2022 with-project 

alternative at all locations studied remained well within both the 

national and state standards. 
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Predicted Worst-Case 8-Hour Concentrations 

Worst-case 8-hour carbon monoxide concentrations were estimated by 

multiplying the worst-case 1-hour values by a persistence factor 

of 0.5. This accounts for two factors: (1) traffic volumes 

averaged over eight hours are lower than peak 1-hour values, and 

(2) meteorological conditions are more variable (and hence more 

favorable for dispersion) over an 8-hour period than they are for 

a single hour. Based on monitoring data, 1-hour to 8-hour persis

tence factors for most locations generally vary from 0.4 to 0.8 

with 0.6 being the most typical. One recent study based on 

modeling [9] concluded that I-hour to 8-hour persistence factors 

could typically be expected to range from about 0.4 to 0.5. EPA 

guidelines [10] recommend using a value of 0.6 to 0.7 unless a 

locally derived persistence factor is available. Recent 

monitoring data for Honolulu reported by the Department of Health 

[11] suggest that this factor may range between about 0.35 and 

0.55 depending on location and traffic variability. ConSidering 

the location of the project and the traffic pattern for the area, 

a 1-hour to 8-hour persistence factor of 0.5 will likely yield 

reasonable estimates of worst-case 8-hour concentrations. 

However, it should be noted that the 8-hour concentration 

estimates are generally less reliable than the I-hour values due 

to the prediction methodology involved. 

The resulting estimated worst-case 8-hour concentrations are 

indicated in Table 5. For the 2008 scenario, the estimated worst-

case 8-hour carbon monoxide concentrations for the three locations 

studied ranged from 1. 2 mg 1m3 to 2.0 mg/m3 , with the highest 

concentration occurring at the intersection of Kilohana Drive and 

Piilani Highway. The estimated worst-case concentrations for the 

existing case were well within both the national limit of 10 mg/m3 

and the state standard of 5 mg/m3 • 
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For the 2016 without project scenario in comparison to the 

existing case, worst-case concentrations increased by about 10 to 

25 percent. Concentrations ranged from 1.4 mg 1m3 to 2.2 mg 1m3 

with the highest concentration occurring at the intersection of 

Kilohana Drive and Piilani Highway. Despi te the increase, all 

predicted 8-hour concentrations for this scenario were well within 

both the national and the state AAQS. 

For the 2016 with-project scenario in comparison to the 2016 

without-project case, worst-case concentrations decreased slightly 

at Ki10hana Drive and increased slightly at Okolani Drive and at 

Wailea Ike Drive. Worst-case concentrations ranged from 1.6 mg/m3 

to 2.0 mg/m3 with the highest concentration occurring at the 

intersection of Kilohana Drive and Piilani Highway. All predicted 

8-hour concentrations for this scenario were well within both the 

national and the state AAQS. 

With the project in the year 2022, worst-case carbon monoxide 

concentrations at the three locations studied would not change 

significantly compared to the 2016 with-project scenario. Worst-

case concentrations ranged between 1.8 and 2.0 mg/m3 with the 

highest concentration occurring at the intersection of Kilohana 

Drive and Piilani Highway. All predicted 8-hour concentrations 

for the 2022 with-project alternative were well within both the 

national and the state standards. 

Conservativeness of Estimates 

The results of this study reflect several assumptions that were 

made concerning both traffic movement and worst-case 

meteorological conditions. One such assumption concerning worst

case meteorological conditions is that a wind speed of 1 meter per 

second with a steady direction for 1 hour will occur. A steady 
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wind of 1 meter per second blowing from a single direction for an 

hour is extremely unlikely and may occur only once a year or less. 

With wind speeds of 2 meters per second, for example, computed 

carbon monoxide concentrations would be only about half the values 

given above. The 8-hour estimates are also conservative in that 

it is unlikely that anyone would occupy the assumed receptor sites 

(within 3 m of the roadways) for a period of 8 hours. 

7.3 Mobile Source Air Taxies Analysis 

In addition to the criteria air 

National Ambient Air Quality 

pollutants for which there are 

Standards (NAAQS) , EPA also 

regulates air toxics. Most air toxics originate from human-made 

sources, including on-road mobile sources, non-road mobile 

sources (e.g., airplanes), area sources (e.g., dry cleaners) and 

stationary sources (e.g., factories or refineries). Mobile 

Source Air Toxics (MSATs) are a subset of the 188 air toxics 

defined by the Clean Air Act. The MSATs are compounds emitted 

from highway vehicles and non-road equipment. Some toxic 

compounds are present in fuel and are emitted to the air when the 

fuel evaporates or passes through the engine unburned. Other 

toxics are emitted from the incomplete combustion of fuels or as 

secondary combustion products. Metal air toxics also result from 

engine wear or from impurities in oil or gasoline. 

The EPA is the lead Federal Agency for administering the Clean 

Air Act and has certain responsibilities regarding the health 

effects of MSATs. The EPA issued a Final Rule on Controlling 

Emissions of Hazardous Air Pollutants from Mobile Sources on 

March 29, 2001. This rule was issued under the authority in 

Section 202 of the Clean Air Act. In its rule, EPA examined the 

impacts of eXisting and newly promulgated mobile source control 

programs, including its reformulated gasoline (RFG) program, its 

national low emission vehicle (NLEV) standards, its Tier 2 motor 
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vehicle emissions standards and gasoline sulfur control 

requirements, and its proposed heavy duty engine and vehicle 

standards and on-highway diesel fuel sulfur control requirements. 

Between 2000 and 2020, Federal Highway Administration (FHWA) 

projects that even with a 64 percent increase in VMT, these 

programs will reduce on-highway emissions of benzene, 
formaldehyde, 1,3-butadiene, and acetaldehyde by 57 percent to 65 

percent, and will reduce on-highway diesel PM emissions by 87 

percent. As a result, EPA concluded that no further motor 

vehicle emissions standards or fuel standards were necessary to 

further control MSATs. The agency is preparing another rule 

under authority of the Clean Air Act (CAA) Section 202 (1) 

will address these issues and could make adjustments to the 

21 and the primary six MSATs. 

that 

full 

7.3.1 Unavailable Information for Project Specific MSAT Impact 
Analysis 

This document includes a basic analysis of the likely MSAT 

emission impacts of this project. However, available technical 

tools do not provide a means to predict 

health impacts of the emission changes 

the project-specific 

associated with the 

project alternatives. Due to these limitations, the following 

discussion is included in accordance with Council on 

Environmental Quality (CEQ) regulations (40 CFR 1502.22(b)) 

regarding incomplete or unavailable information. 

Information that is Unavailable or Incomplete. Evaluating the 

environmental and health impacts from MSATs on a proposed highway 

project would involve 

modeling, dispersion 

several key elements, 

modeling in order 

including emissions 

to estimate ambient 

concentrations resulting from the estimated emissions, exposure 

modeling in order to estimate human exposure to the estimated 

concentrations, and then final determination of health impacts 
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based on the estimated exposure. Each of these steps as outlined 

below is encumbered by technical shortcomings or uncertain 

science that prevents a more complete determination of the MSAT 

health impacts of this project. 

• Emissions: The EPA tools to estimate MSAT emissions from 

motor vehicles are not sensitive to key variables 

determining emissions of MSATs in the context of highway 

projects. While MOBILE6. 2 is used to predict emissions at 

a regional level, it has limited applicability at the 

project level. MOBILE6.2 is a trip-based model, and 

emission factors are projected based on a typical trip of 

7.5 miles and on average speeds for this typical trip. 

This means that MOBILE6. 2 does not have the ability to 

predict emission factors for a specific vehicle operating 

condition at a specific location at a specific time. 

Because of this limitation, MOBILE6.2 can only approximate 

the operating speeds and levels of congestion likely to be 

present on the largest-scale projects, and cannot 

adequately capture emissions effects of smaller proj ects. 

For particulate matter, the model results are not sensitive 

to average trip speed, although the other MSAT emission 

rates do change with changes in trip speed. Also, the 

emissions rates used in MOBILE6.2 for both particulate 

matter and MSATs are based on a limited number of tests of 

mostly older-technology vehicles. Lastly, in its 

discussions of particulate matter under the conformity 

rule, EPA has identified problems with MOBILE6.2 as an 

obstacle to quantitative 

compromise the capability 

emissions. MOBILE6. 2 is 

analysis. These deficiencies 

of MOBILE6. 2 to estimate MSAT 

an adequate tool for projecting 

emissions trends, 
alternatives for 

and performing relative analyses between 

very large projects, but it is not 

sensitive enough to capture the effects of travel changes 

tied to smaller projects or to predict emissions near 

specific roadside locations. 
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• Dispersion. 

also limited. 

and CAL3QHC, 

decade ago 

The tools to predict how MSATs disperse are 

The EPA's current regulatory models, CALINE3 

were developed and validated more than a 

for the purpose of predicting episodic 

concentrations of carbon monoxide to determine compliance 

with the national ambient air quality standards. The 

performance of dispersion models is more accurate for 

predicting maximum concentrations that can occur at some 

time at some location within a geographic area. This 

limitation makes it difficult to predict accurate exposure 

patterns at specific times at specific highway project 

locations across an urban area to assess potential health 

risk. The National Cooperative Highway Research Program 

(NCHRP) is conducting research on best practices in 

applying models and other technical methods in the analysis 

of MSATs. This work also will focus on identifying 

appropriate methods of documenting and communicating MSAT 

impacts in the National Environmental Policy Act (NEPA) 

process and to the general public. Along with these 

general limitations of dispersion models, FHWA is also 

faced with a lack of monitoring data in most areas for use 

in establishing project-specific MSAT background 

concentrations. 

• Exposure Levels and Health Effects. Finally, even if 

emission levels and concentrations of MSATs could be 

accurately predicted, shortcomings in current techniques 

for exposure assessment and risk analysis preclude us from 

reaching meaningful conclusions about project-specific 

health impacts. Exposure assessments are difficult because 

it is difficult to accurately calculate annual 

concentrations of MSATs near roadways, and to determine the 

portion of a year that people are actually exposed to those 

concentrations at a specific location. These difficulties 

are magnified for 70-year cancer assessments, particularly 
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because unsupportable assumptions would have to be made 

regarding changes in travel patterns and vehicle technology 

(which affects emissions rates) over a 70-year period. 

There are also considerable uncertainties associated with 

the existing estimates of toxicity of the various MSATs, 

because of factors such as low-dose extrapolation and 

translation of occupational exposure data to the general 

population. Because of these shortcomings, any calculated 

difference in health impacts between alternatives is likely 

to be much smaller than the uncertainties associated with 

calculating the impacts. Consequently, the results of such 

assessments would not be useful to decision makers, who 

would need to weigh this information against other project 

impacts that are better suited for quantitative analysis. 

Summary of Existing Credib~e Scientific Evidence Re~evant to 
Eva~uating the Impacts of MSATs. Research into the health 

impacts of MSATs is ongoing. For different emission types, there 

are a variety of studies that show that some either are 

statistically associated with adverse health outcomes through 

epidemiological studies (frequently based on emissions levels 

found in occupational settings) or that animals demonstrate 

adverse health outcomes when exposed to large doses. Exposure to 

toxics has been a focus of a number of. EPA efforts. Most 

notably, the agency conducted the National Air Toxics Assessment 

(NATA) in 1996 to evaluate modeled estimates of human exposure 

applicable to the county level. While not intended for use as a 

measure of or benchmark for local exposure, the modeled estimates 

in the NATA database best illustrate the levels of various toxics 

when aggregated to a national or State level. 

The EPA is in the process of assessing the risks of various kinds 

of exposures to these pollutants. The EPA Integrated Risk 

Information System (IRIS) is a database of human health effects 
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that may result from exposure to various substances found in the 

environment. The IRIS database is located at 

http://www.epa.gov/iris. The 

the six prioritized MSATs was 

of Evidence Characterization 
taken verbatim from EPA's 

following toxicity 

taken from the IRIS 

information for 

database Weight 

Agency's mos t 

toxicology of 

current 

summaries. 
IRIS 

evaluations 

database 

of the 

these chemicals or mixtures. 

This information 

and represents 

potential hazards 

• Benzene is characterized as a known human carcinogen. 

is 

the 

and 

• The potential carcinogenicity of acrolein cannot be 

determined because the existing data are inadequate for an 

assessment of human carcinogenic potential for either the 

oral or inhalation route of exposure. 

• Formaldehyde is a probable human carcinogen, based on 

limited evidence in humans, and sufficient evidence in 

animals. 

• 1,3-butadiene is characterized as carcinogenic to humans by 

inhalation. 

• Acetaldehyde is a probable human carcinogen based on 

increased incidence of nasal tumors in male and female rats 

and laryngeal tumors in male and female hamsters after 

inhalation exposure. 

• Diesel exhaust (DE) is likely to be carcinogenic to humans 

by inhalation from environmental exposures. Diesel exhaust 

as reviewed in this document is the combination of diesel 

particulate matter and diesel exhaust organic gases. 

• Diesel exhaust also represents chronic respiratory effects, 

possibly the primary noncancer hazard from MSATs. 

Prolonged exposures may impair pulmonary function and could 

produce symptoms, such as cough, phlegm, and chronic 

bronchitis. Exposure relationships have not been developed 

from these studies. 
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There have been other studies that address MSAT health impacts in 

proximi ty to roadways. The Health Effects Institute, a non

profit organization funded by EPA, FHWA, and industry, has 

undertaken a maj or series of studies to research near-roadway 

MSAT hot spots, the health implications of the entire mix of 

mobile source pollutants, and other topics. The final summary of 

the series is not expected for several years. 

Some recent studies have reported that proximity to roadways is 

related to adverse health outcomes, particularly respiratory 

problems. Much of this research is not specific to MSATs, 

instead surveying the full spectrum of both criteria and other 

pollutants. The FHWA cannot evaluate the validity of these 

studies, but more importantly, they do not provide information 

that would be useful to alleviate the uncertainties listed above 

and enable one to perform a more comprehensive evaluation of the 

health impacts specific to this project. 

Re~evance of Unavai~ab~e or Incomp~ete Information to Eva~uating 
Reasonab~y Foreseeab~e Significant Adverse Impacts on the 

Environment, and Eva~uation of impacts based upon theoretica~ 

approaches or research methods genera~~y accepted in the 
scientific community. Because of the uncertainties outlined 

above, a quantitative assessment of the effects of air toxic 

emissions impacts on human health cannot be made at the project 

level. While available tools can be used to reasonably predict 

relative emissions changes between alternatives for larger 

projects, the amount of MSAT emissions from each of the project 

alternatives and MSAT concentrations or exposures created by each 

of the project alternatives cannot be predicted with enough 

accuracy to be useful in estimating health impacts. (As noted 

above, the current emissions model is not capable of serving as a 

meaningful emissions analysis tool for smaller projects.) 

Therefore, the relevance of the unavailable or incomplete 
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information is that it is not possible to make a determination of 

whether any of the alternatives would have "significant adverse 

impacts on the human environment." 

Within this document, a quantitative analysis of MSAT emissions 

relative to the various project alternatives cannot be provided, 

and it is acknowledged that the project alternatives may result 

in increased exposure to MSAT emissions in certain locations, 

although the concentrations and duration of exposures are 

uncertain, and because of this uncertainty, the health effects 

from these emissions cannot be estimated. 

7.3.2 Qualitative Assessment of Project MSATs 

As discussed above, technical shortcomings of emissions and 

dispersion models and uncertain science with respect to health 

effects prevent meaningful or reliable estimates of MSAT 

emissions and effects of this proj ect. However, even though 

reliable methods do not exist to accurately estimate the health 

impacts of MSATs at the project level, it is possible to 

qualitatively assess the levels of future MSAT emissions under 

the project. Although a qualitative analysis cannot identify and 

measure health impacts from MSATs, it can give a basis for 

identifying and comparing the potential differences among MSAT 

emissions, if any, from the various alternatives. The 

qualitative assessment presented below is derived in part from a 

study conducted by the FHWA entitled A Methodology for Evaluating 
Mobile Source Air Toxic Emissions Among Transportation Project 
Alternatives. 

For each project alternative, the amount of MSATs emitted would 

be proportional to the vehicle miles traveled, or VMT, assuming 

that other variables such as fleet mix are the same for each 
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alternative. For this proj ect, as indicated in Table 3, the 

estimated daily VMT for each scenario were as follows: 

••••••••••• • ••••••••• 1 

Scenario VMT/day 

2008 Existing 13,590 

2016 Without Project 28,926 

2016 With Project 28, 926 

2022 With Project 30,330 

Between 2008 and 2016, VMT within the project corridor are 

expected to more than double. In the year 2016, the estimated 

VMT with or without the project are the same, i.e., the proposed 

project is not expected to affect traffic volumes. Between 2016 

and 2022, the VMT is projected to increase by about 5 percent. 

Although the with-project alternative is not expected to affect 

VMT, the with-project alternative will provide for somewhat 

higher average travel speeds due to the improved traffic flow. 

The relationship between travel speed and MSAT emission rates has 

not been well established. If it is assumed that the average 

travel speed is not a factor and that the proposed project will 

not affect VMT, then the project would probably have no affect on 

the emission of MSATs. 

Regardless of the alternative chosen, emissions will likely be 

lower than present levels in the design year as a result of EPA's 

national control programs that are projected to reduce MSAT 

emissions by 57 to 87 percent from 2000 to 2020. Local 

conditions may differ from these national projections in terms of 

fleet mix and turnover, VMT growth rates, and local control 

measures. However, the magnitude of the EPA-projected reductions 
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is so great (even after accounting for VMT growth) that MSAT 

emissions in the study area are likely to be lower in the future. 

In sum, under the with-project alternative in the design year, it 

is expected MSAT emissions in the immediate area of the project 

would not change relative to the without project alternative 

based solely on VMT considerations. It is likely, however, that 

the improved traffic flow with the project would actually help to 

reduce MSAT emissions, but this cannot be quantified at the 

present time. 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

Existing Conditions 

Although very little ambient air quality data are available to 

characterize existing conditions, it is likely that state and 

federal ambient air quality standards are currently being met in 

the project area, except perhaps for occasional exceedances of the 

stringent state carbon monoxide standards within small areas near 

traffic-congested locations. Locations adjacent to large-scale 

agricultural activities may also be occasionally affected by dust. 

Short-Term Impacts and Mitigation 

The major potential short-term impact of the project on air 

quality will occur from the emission of fugitive dust during 

construction. Uncontrolled fugitive dust emissions from construc-

tion activities are estimated to amount to about 1.2 tons per acre 

per month, depending on rainfall and other factors. To control 

dust, active work areas and any temporary unpaved work roads 

should be watered at least twice daily on days without rainfall. 

Use of wind screens and/or limiting the area that is disturbed at 
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any given time will also help to contain fugitive dust emissions. 

Wind erosion of inactive areas of the project that have been 

disturbed could be controlled by mulching 

should be 

or chemical 

covered when stabilization. Dirt-hauling trucks 

traveling on roadways to prevent 

and/or tire washing program will 

windage. 

also help 

A routine road cleaning 

to reduce fugitive dust 

emissions that may occur as a result of trucks tracking dirt onto 

paved roadways in the project area. Establishment of landscaping 

early in the construction schedule will also help to control dust. 

During construction 

(primarily consisting 

phases, emissions from engine exhausts 

of carbon monoxide and nitrogen oxides) will 

also occur both from on-site construction equipment and from the 

disruption of normal traffic flow. Increased vehicular emissions 

due to the disruption of traffic can be alleviated by minimizing 

road closures during peak traffic hours. 

Long-Term Mesoscale Impacts 

Mesoscale emissions from the project are relatively small compared 

to island-wide emissions. Without the project by the year 2016, 

mesoscale analysis indicates that emissions of carbon monoxide and 

VOC from motor vehicles operating within the project study area 

would increase by about 50 percent or more compared to 2008 

emissions while nitrogen oxides emissions would remain about the 

same. Even with these increases, emissions from traffic operating 

within the project area would remain relatively small compared to 

island-wide emissions. With the proposed project in the year 

2016, emissions of carbon monoxide, nitrogen oxides and VOC would 

be slightly lower compared to the without-project case. Thus, air 

quality in the area will likely benefit from the project. Between 

2016 and 2022, there would likely be a diminishing trend in 

emissions, despite a projected small increase in traffic volumes, 

and air quality would likely improve. 
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Long-Term Microscale Impacts 

Without the project, microscale analysis of selected intersections 

in the project area for the year 2016 indicate that worst-case 

concentrations of carbon monoxide can be expected to increase by 

about 5 to 25 percent compared to existing concentrations, but 

concentrations would remain well within the standards. With the 

project in 

concentrations 

Kilohana Drive 

the year 2016, worst-case 

would likely decrease at the 

and Piilani Highway by about 

carbon monoxide 
intersection of 

10 percent and 

increase by about 5 to 20 percent in the. vicinity of Okolani 

Drive and Piilani Highway and at the intersection of Wailea Ike 

Drive and Piilani Highway. Even with the increased concentrations 

at some locations, the worst-case concentrations should remain 

well within the state and federal standards in the year 2016 with 

the project. With the project in the year 2022, carbon monoxide 

concentrations along Piilani Highway would remain about the same 

or decrease at the intersection of Kilohana Drive and remain about 

the same or increase slightly near the intersections of Okolani 

Drive and Wailea Ike Drive. Concentrations in the year 2022 with 

the project would remain well within the state and federal 

standards. 

Long-Term MSAT Impacts 

The analysis of potential long-term impacts due to mobile source 

air toxics (MSATs) is primarily a qualitative assessment based on 

the estimated vehicle miles of travel for each of the study 

scenarios. This analysis did not reveal any significant 

differences amongst the alternatives studied. Based on the higher 

traffic volumes that are expected, emissions of MSATs in the 2016-

2022 timeframe may be about twice as high as existing emissions, 

with or without the project. However, the project itself would 
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not result in increased traffic volumes, and hence it should not 

result in increased emissions of MSATs. The improved traffic flow 

with the project may actually help to reduce MSAT emissions. 

Long-Term Mitigation 

Options available to mitigate long-term, traffic-related air 

pollution are generally to further improve roadways, to reduce 

traffic and/or to reduce individual vehicular emissions. Aside 

from providing added roadway improvements, air pollution impacts 

from vehicular emissions could conceivably be additionally 

mitigated by reducing traffic volumes through the promotion of bus 

service and car pooling in the project area and/or by adjusting 

local school and business hours to begin and end during off-peak 

times. This mitigation measure is generally considered only 

partially successful. Reduction of emissions from individual 

vehicles would have to be achieved through the promulgation of 

local, state or federal air pollution control regulations. For 

example, Hawaii currently does not require annual inspections of 

motor vehicle air pollution control equipment. However, at the 

present time there is no indication that 

contemplating adopting such rules. 

the state is 

From a mesoscale viewpoint, the with-project alternative would 

result in reduced air pollution emissions in the project area. 

Thus, the project can be expected to provide a positive impact on 

air quality, and it does not appear that mitigation for long-term 

impacts is warranted based on the mesoscale analysis of the 

project. 

Mitigation measures to address microscale impacts are similar to 

those for mesoscale impacts. An additional mitigation measure for 

microscale impacts might be to provide added buffer zones between 
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walkways and roadways, although technically, the public would have 

to somehow be excluded from the buffer zones. The predicted 

worst-case concentrations in this report are based on a separation 

distance of 3 m (10 ft) between walkways and roadways. Doubling 

this distance to about 6 m (20 ft) would reduce maximum 

concentrations by about 10 to 15 percent. 

As indicated above, the analysis of microscale impacts indicated 

that the with-project alternative would result in higher carbon 

monoxide concentrations compared to the without-project scenario 

at some locations, but worst-case concentrations of carbon 

monoxide with the project would be well within the state and 

national standards through the design year (2022). Thus, 

mitigation of air quality impacts based on the microscale analysis 

does not appear to be warranted. 

The analysis of MSAT impacts suggests that the increase in MSAT 

emissions will likely be minimal for the with-project alternative. 

Thus, mitigation based on the MSAT impact analysis does not appear 

to be warranted. 
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Table 1 

SUMMARY OF STATE OF HAWAII AND NATIONAL 
AMBIENT AIR QUALITY STANDARDS 

Maximum Allowable Concentration 

Pollutant Units Averaging 
Time National National State 

Primary Secondary of Hawaii 

Particulate Matter ~lg 1m3 Annual -
«10 microns) 24 Hours lS0' 

Particulate Matter )lg/m3 Annual lS' 

«2.5 microns) 24 Hours 3Sd 

Sulfur Dioxide )lg/m3 Annual 80 

24 Hours 36Sb 

3 Hours -

Nitrogen Dioxide )lg 1m3 Annual 100 

Carbon Monoxide rng/m3 8 Hours lOb 

1 Hour 40b 

Ozone flg 1m3 8 Hours 157'" 

1 Hour 23S' 

Lead )lg 1m3 Calendar o .1S' 

Quarter 

Hydrogen Sulfide )lg 1m3 1 Hour -

a 
Not to be exceeded more than once per year on average over three years. 

B 
Not to be exceeded more than once per year. 

C 
Three-year average of the weighted annual arithmetic mean. 

D 
98th percentile value averaged over three years. 

E 
Three-year average of fourth-highest daily 8-hour maximum. 

F 

-
lS0' 

lS' 

3Sd 

-

-

l300b 

100 

-

-

lS7" 

23S' 

o .1S' 

-

Standard is attained when the expected number of exceedances is less than or equal to 1. 
G 
Rolling 3-month average. 

SO 

lS0b 

-
-

80 

36Sb 

l300b 

70 

Sb 

lOb 

157'" 

-

l.S 

·3Sb 



Air Pollutant 

Particulate 

Sulfur Oxides 

Nitrogen Oxides 

Carbon Monoxide 

Hydrocarbons 

Table 2 

AIR POLLUTION EMISSIONS INVENTORY FOR 
ISLAND OF MAUI, 1993 

Point Sources Area Sources 
(tons/year) (tons/year) 

63,275 7,030 

6,419 nil 

7,312 8,618 

4,612 20,050 

1,991 234 

Total 
(tons/year) 

70,305 

6,419 

15,930 

24,662 

2,225 

Source: Final Report, "Review, Revise and Update of the Hawaii Emissions 
Inventory Systems for the State of Hawaii", prepared for Hawaii 
Department of Health by J.L. Shoemaker & Associates, Inc., 
1996 

"·.1 , 

! 

I 
·1 
I 
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Parameter / 

Table 3 

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR 
MONITORING STATIONS NEAREST PlILANI HIGHWAY WIDENING PROJECT 

. . .............. . 
Location 2002 2003 2004 

. 

Particulate (PM-lO) / Kihei 

24-Hour Averaging Period: 

NO. of Samples 352 340 308 

Highest Concentration {llg/m3 } 95 78 65 

2nd Highest Concentration (llg/m3
) 

80 72 63 

No. of State AAQS Exceedances 0 0 0 

Annual Average Concentration (llg/m3
) 20 23 19 

Source: State of Hawaii Department of Health, "Annual Summaries, 
Hawaii Air Quality Data, 2002 - 2006" 

2005 2006 

337 337 

155 72 

119 66 

1 0 

25 22 



Table 3 

ESTIMATED EMISSIONS FOR PIILANI HIGHWAY - KILOHANA DRIVE TO WAILEA IKE DRIVE 

:....... .... ." ,;:, :>' Average Vehicle Average Emission Factors Emissions (lb/day) 
' .. " Daily Miles Travel 1--~{~g~r~a;m~s~/~v~e~h_-m~il~e~) __ I---____ ,-____ -, ____ ~ 
." .ii.. .' Length Traffic Per Speed 
. ~ /< Traffic Direction (miles) Volume Day (mph) eo NOx voe eo NOx voe 

.. '.' .... ::.. ..'.'. 
I Existing / Southbound 0.9 7,700 6,930 32 12.8 1.43 1.15 195 22 18 

'Existing / Northbound 0.9 7,400 6,660 35 12.8 1.42 1.11 188 21 16 

Lli':<: '.' Totals 15,100 13,590 383 43 34 

, .• ;·:!.ii·r •• (tons/yr) 70 8 6 

i 2016 Without Project / Southbound 0.9 16,220 14,598 24 9.32 0.665 0.725 300 21 23 

2016 Without Project / Northbound 0.9 15,920 l4,328 22 9.53 0.679 0.751 301 21 24 

Llif:::': .. ; Totals 32,140 28,926 . 601 42 47 

: .•. ,!f;~i"r .}. f (tons/yr) 110 8 9 

2016 With Project / Southbound 0.9 16,220 14,598 30 8.96 0.638 0.668 288 20 21 

2016 With Project / Northbound 0.9 15,920 l4,328 32 8.96 0.636 0.653 283 20 21 

:1 •. " f~;. . •• '.. Totals 32,l40 28,926 571 40 42 

: .. , 1:"[', .•.•.•.. . (tons/yr) 104 7 8 

2022 With Project / Southbound 0.9 17,000 15,300 29 8.15 0.418 0.511 275 14 17 

2022 With Project / Northbound 0.9 16,700 15,030 30 8.11 0,415 0.504 268 14 17 

.,....i··.. .... ,., Totals 33,700 30,330 543 28 34 
. ". .....• ..' ".' ..' '.e ., ...• "'.', (tons/yr) 99 5 6 

, 
, .. ~".-,; '~-;-' 



Table 4 

ESTIMATED WORST-CASE l-HOUR CARBON MONOXIDE CONCENTRATIONS 
NEAR INTERSECTIONS WITHIN PIILLANI HIGHWAY WIDENING PROJECT 

(milligrams per cubic meter) 

Year/Scenario 

Roadway 2008/Present 2016/Without Project 2016/With Project 2022/With Project 
Intersection 

AM PM 

Kilohana Drive at 4.1 3.1 
Piilani Highway 

Okolani Drive at 2.4 2.1 
Piilani Highway 

Wailea Ike Drive at 2.4 2.0 
Piilani Highway 

------L--____ 

AM PM 

4.5 3.3 

3.0 2.2 

2.8 2.2 
- ~ - --L. - --b 

Hawaii State AAQS: 10 
National AAQS: 40 

AM PM AM PM 

3.9 2.9 4.1 3.0 

3.1 2.6 3.7 2.9 

3.2 2.5 3.7 3.0 
-- ---- -- ~- - -- -



Roadway 

Table 5 

ESTIMATED WORST-CASE 8-HOUR CARBON MONOXIDE CONCENTRATIONS 
NEAR INTERSECTIONS WITHIN PIILANI HIGHWAY WIDENING PROJECT 

(milligrams per cubic meter) 

Year/Scenario 

Intersection 2008/Present 2016/Without Project 2016/With Project 2022/With Project 

Kilohana Drive at 
Piilani Highway 2.0 

Okolani Drive at 
Piilani Highway 

1.2 

Wailea Ike Drive at 1.2 
Piilani Highway 

2.2 2.0 

1.5 1.6 

1.4 1.6 

Hawaii State AAQS: 5 
National AAQS: 10 

2.0 

1.8 

1.8 

~ .. 
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CHAPTER I. SUMMARY 

The existing and future traffic noise levels in the environs of the proposed Piilani 
Highway Widening (between Kilohana Street and Wailea Ike Drive) Project in Wailea 
on the island of Maui were studied to evaluate potential noise impacts associated with 
the Build Alternative. Noise measurements were obtained, traffic noise predictions 
developed, and noise abatement alternatives evaluated. 

Existing traffic noise levels in the project area currently exceed the U.S. Federal 
Highway Administration (FHWA) and Hawaii State Department of Transportation, 
Highways Division (HDOT) noise abatement criteria. Future (CY 2022) traffic noise 
levels are expected to exceed the "66 Leq" HDOT noise abatement criteria along the 
mauka (east) and makai (west) Rights-of-Way, under the Build or No-Build Alternatives. 
The nOise abatement criteria will continue to be exceeded at noise sensitive dwelling 
units, but not at any public use facilities or park lands. Traffic noise mitigation measures 
in the form of noise barrier construction may be applied at the affected residences, but 
should be examined according to the criteria of reasonable and feasible. Because of 
the potential visual impacts of the noise barriers and the potential for graffiti, 
landscaping should be used on the roadway side of the barriers. 

The following general conclusions can be made in respect to the number of 
impacted structures and lands which can be expected by CY 2022 under the Build 
Altemative. These conclusions are valid as long as the future vehicle mixes and 
average speeds do not differ from the assumed values. 

• The HDOT's ">15 dB increase" criteria for substantial change in traffic noise 
levels will not be exceeded at any noise sensitive structure. Maximum increases 
in traffic noise levels in the project area should not exceed 6.6 dB as a result of 
growth in traffic volumes and the construction of the project. 

• Under the No Build Altemative, future traffic noise levels at 13 residences which 
are located within the limits of project construction are expected to exceed the 
HDOT "66 Leq" criteria. 

• Under the Build Alternative, future traffic noise levels at 16 residences which are 
located within the limits of project construction are expected to exceed the HDOT 
"66 Leq" criteria if they do not benefit from the noise shielding benefits of new 
sound attenuating walls. No parks or public structures (such as churches) within 
the limits of project construction should. be affected by the proposed project or 
require noise mitigation measures under the Build Alternative. 

• Future traffic noise levels at two commercial structures under construction at the 
future Wailea Gateway Shopping Center should not exceed current HDOT and 
FHWA noise criteria. 
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• The 5 mile per hour reduction in the posted maximum speed limit of 45 miles per 
hour to 40 miles per hour in the northbound lanes will result it a maximum traffic 
noise reduction benefit of 1.0 dB. 

• The construction of sound attenuation barriers along the highway Rights-of-Way 
and Top of Fill is a possible noise mitigation measure which could also meet 
FHWA and HOOT policy requirements. For ground level receptors, 8 of the 11 
sound attenuating walls which are required to meet the minimum 5 dBA 
attenuation criteria at the affected residences exceed the HOOT costs which are 
considered to be reasonable and feasible. Sound attenuating walls fronting lots 
TMK: 2-1-15: 015, TMK: 2-1-15: 013, and TMK: 2-1-08: 112 may be included in 
the highway improvement project since they will probably meet the HOOT cost 
criteria for "reasonable and feasible" traffic noise mitigation measures. 

Potential short term construction noise impacts are possible during the project 
construction period along the entire project corridor. However, minimizing these types 
of noise impacts is possible using standard curfew periods, properly muffled equipment, 
administrative controls, and construction barriers as required. The possible use of 
blasting or chemicals to break or dislodge rock will be considered to reduce the total 
construction period, and to reduce the amount of time required to remove the rock if 
only mechanical (such as hoe ram) equipment were used. Controlled blasting 
operations using relatively small charges may be feasible without causing adverse 
noise and vibration impacts at nearby residences. In addition, the use of chemical 
expansion to break or dislodge rock during construction will also be considered where 
blasting or mechanical means are less desirable. 
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CHAPTER II. GENERAL STUDY METHODOLOGY 

Noise Measurements. Existing traffic and background ambient noise levels at 
five locations in the project area were measured in March 2009. The traffic noise 
measurements were used to calibrate the traffic noise model which was used to 
calculate the Base Year (CY 2008) and future (CY 2022) traffic noise levels under the 
No Build and Build Alternatives. The background ambient noise measurements were 
used to define existing noise levels at noise sensitive receptors which may be affected 
by the project. Also, the measurements were used in conjunction with forecast traffic 
noise levels to determine if future traffic noise levels are predicted to "substantially 
exceed" existing background ambient noise levels at these noise sensitive receptors, 
and therefore exceed FHWA and HOOT noise standards and noise abatement criteria. 

The noise measurement locations ("A1," "A2," "B1," "B2," and ''Y'') are shown in 
Figure 1. The results of the traffic and background noise measurements are 
summarized in Table 1. In the tables, Leq represents the average (or equivalent), 
A-Weighted, Sound Level. A list and description of the acoustical terminology used are 
contained in Appendix B. 

Traffic Noise Predictions. The Federal Highway Administration (FHWA) Traffic 
Noise Model. Version 2.5 (or TNM, see Reference 1) was used as the primary method 
of calculating Base Year and future traffic noise levels, with model parameters adjusted 
to reflect terrain, ground cover, and local shielding conditions. At all traffic noise 
measurement locations, the measured noise levels were compared with TNM model 
predictions to insure that measured and calculated noise levels for the existing 
conditions were consistent and in general agreement. As indicated in Table 1, spot 
counts of traffic volumes were also obtained during the measurement periods and were 
used to generate the Equivalent Sound Level (Leq) predictions shown in the table. The 
average vehicle speeds entered into the TNM were higher than posted speeds so as to 
achieve better agreement between measured noise levels and those calculated by the 
TNM. With these input speed adjustments, the agreement between measured and 
predicted traffic noise levels was considered to be good and sufficiently accurate to 
formulate the Base Year and future year traffic noise levels. 

Base Year traffic noise levels were then calculated along the project corridor 
using Base Year (2008) traffic volume data for the AM and PM peak hours from 
Reference 2. These traffic volumes are summarized in Appendix C. Traffic mix by 
vehicle types and average vehicle speeds for the various sections of the existing and 
future roadway were derived from observations during the noise monitoring periods. 
Determinations of the periods of highest hourly traffic volumes along the project corridor 
were made after reviewing the AM and PM peak hour traffic volumes from Reference 2 
and the noise measurement results. Total two-way traffic volumes were generally 
highest during the PM peak hour. However, measured traffic noise levels were not 
significantly different for the AM, midday, and PM peak hours. For the purposes of this 
study, the PM peak hour was used to model the period with the highest traffic noise 
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TABLE 1 
TRAFFIC AND BACKGROUND NOISE MEASUREMENT RESULTS 

Time of Day Ave. Speed - Hourly Traffic Volume - Measured Predicted 
LOCATION (HRS) (MPH) AUTO M.TRUCK H.TRUCK Leg (dB) Leg (dB) 

A1 50 FT from the double 0745 
yellow line of Piilani Hwy. TO 50 1,127 21 5 71.0 70.1 
on makai side (3/16/09) 0845 

A2 100 FT from the double 0745 
yellow line of Piilani Hwy. TO 50 1,127 21 5 62.8 63.1 

"0 
on makai side (3/16/09) 0845 

1\1 
IC 

CD 81 50 FT from the center- 0910 
C11 line of Wailea Ike Dr. TO 42 639 11 2 65.4 65.3 

(3/16/09) 1010 

82 100 FT from the center- 0910 
line of Wailea Ike Dr. TO 42 639 11 2 60.7 61.1 
(3/16/09) 1010 

A1 50 FT from the double 1321 
yellow line of Piilani Hwy. TO 50 1,338 17 4 70.3 69.6 
on makai side (3/16/09) 1421 

A2 100 FT from the double 1321 
yellow line of Piilani Hwy. TO 50 1,338 17 4 64.0 63.3 
on makai side (3/16/09) 1421 



TABLE 1 (CONTINUED) 
TRAFFIC AND BACKGROUND NOISE MEASUREMENT RESULTS 

Time of Day Ave. Speed - Hourly Traffic Volume -- Measured Predicted 
LOCATION _ (HRS) (MPH) AUTO M.TRUCK H.TRUCK Leg (dB) Leg (dB) 

y 260 FT from the center- 1511 
line of Piilani Highway TO 52 1,546 13 3 49.1 46.7 
(3/16/09) 1546 (Estimate) (Estimate) (Estimate) 

A1 50 FT from the double 1553 
yellow line of Piilani Hwy. TO 50 1,781 15 3 71.0 71.2 

-c on makai side (3/16/09) 1653 
III co 
(1) 

1553 Cl) A2 100 FT from the double 
yellow line of Piilani Hwy. TO 50 1,781 15 3 61.1 64.3 
on makai side (3/16/09) 1653 

A1 50 FT from the double 0645 
yellow line of Piilani Hwy. TO 50 1,106 21 6 70.8 70.0 
on makai side (3/17/09) 0745 

A2 100 FT from the double 0645 
yellow line of Piilani Hwy. TO 50 1,106 21 6 62.7 63.0 
on makai side (3/16/09) 0745 



The Equivalent (or Average) Hourly Sound Level [Leq(h)] noise descriptor was 
used to calculate the Base Year and CY 2022 traffic noise levels as required by 
Reference 4. Aerial photo maps, tax maps, and project plans (where avaHable) of the 
area were used to determine terrain, ground cover, and local shielding effects and 
distances from building structures, which were entered into the noise prediction model. 
Topographic maps of the areas far beyond the highway Rights-of-Way were not 
available, so receptor elevations were assumed to be equal to the ground elevations 
shown on the highway plans at locations closest to the study receptors. 

Future year (2022) traffic noise levels were then developed for the No Build and 
Build (roadway improvement) Alternatives using the future traffic assignments of 
References 2 and 3. Under the Build Alternative, it was assumed that the proposed 
Honua'ula and Makena Resort Developments conditioned on the completion of the 
highway widening project would be in place. Forecast mixes of vehicle types were 
assumed to be identical for both existing and future traffic, with 98.7% automobiles, 
1.0% medium trucks, 0.3% heavy trucks and buses. Vehicle speeds for Year 2022 
were assumed to be identical to their Base Year values for the No Build Alternative 
(with speed reduction in the southbound lane at the approach to Wailea Ike Drive), and 
uniformly at 50 miles per hour in both directions under the Build Alternative. Future 
traffic conditions under the No Build Alternative may worsen, with average vehicle 
speeds declining as a result of increased congestion. Nevertheless, under the No Build 
Alternative, average vehicle speeds were assumed to remain the same as current 
values. For the purposes of evaluating the effects of speed reduction as a programmed 
traffic noise mitigation measure, future traffic noise levels under the Build Alternative 
were calculated for conditions with and without the 5 mile per hour reduction of the 
existing 45 miles per hour posted speed limit in the northbound direction. 

Impact Assessments and Mitigation. Following the calculation of the future traffic 
noise levels, evaluations of the future traffic noise levels and impacts at noise sensitive 
receptor locations along Piilani Highway within the limits of construction were made. 
Comparisons of predicted future traffic noise levels with FHWA and HDOT noise 
abatement criteria (see Table 2) were made to determine speCific locations where the 
noise abatement criteria are expected to be exceeded. 

The HDOT 66 Leq(h) noise abatement threshold criteria and the HDOT "greater 
than 15 dB increase" criteria were applied to all noise sensitive buildings along the 
project corridor. By Reference 5, the HDOT has replaced the FHWA 67 Leq(h) criteria 
with their 66 Leq(h) criteria. The HDOT 71 Leq(h) noise abatement threshold criteria 
and the HDOT "greater than 15 dB increase" criteria were applied to all commercial 
buildings along the project corridor. Along the project corridor, the locations of the 66 
and 71 Leq(h) traffic noise contours, without the benefrt of shielding from natural terrain 
or man-made sound barriers, were also used to identify noise sensitive and commercial 
receptor locations, respectively, where the HDOT's noise abatement criteria would not 
be exceeded, and which would not require more detailed evaluations. In addition, the 
HDOT's criteria of "greater than 15 dB increase above existing background noise 
levels" was also used as a noise abatement criteria for this project (from Reference 5). 
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TABLE 2 

FHWA & HOOT NOISE ABATEMENT CRITERIA· 
[Hourly A-Weighted Sound Level--Decibels (dBA» 

ACTIVITY 
CATEGORY 

A 

B 

C 

D 

E 

LEa (h)* 

57 (Exterior) 

67 (Exterior) 

72 (Exterior) 

52 (Interior) 

DESCRIPTION OF ACTIVITY CATEGORY 

Lands on which serenity and quiet are of extra-
ordinary significance and serve an important 
public need and where the preservation of those 
qualities is essential if the areas are to continue 
to serve their intended purpose. 

Picnic areas, recreation areas, playgrounds, 
activity sports areas, parks, residences, motels, 
hotels, churches, libraries, and hospitals. 

Developed lands, properties, or activities not 
included in Categories A or B above. 

Undeveloped lands. 

Residences, motels, hotels, public meeting 
rooms, schools, churches, libraries, hospitals, 
and auditoriums. 

* The Hawaii State Department of Transportation, Highways DiviSion, utilizes Leq 
criteria levels which are 1 Leq unit less than the FHWA values shown. 

Page 8 



Where noise mitigation measures were indicated for this project, the effectiveness of 
sound attenuating barriers and other possible noise mitigation measures were 
evaluated. The ability to meet the HOOT criteria of 5 dBA noise reduction was also 
examined for various noise barrier heights. 

The noise barriers which would be required to meet the HOOT's 5 dBA noise 
reduction criteria were then examined in respect to potential cost per benefited 
residence. By HOOT policy (Reference 5), the sound attenuation walls were 
considered "reasonable and feasible" if their costs did not exceed $35,000 per 
benefited residence. For CMU walls, a cost of $39.00 per square foot was used to 
develop the cost estimates for the sound attenuation walls. For rock walls, a cost of 
$35.00 per square foot was used to develop the cost estimates for sound attenuating 
walls which are located on top of existing rock walls. Walls whose estimated cost 
exceeded $35,000 per benefited residence were identified for exclusion from the 
highway widening project. 

Evaluations of potential airborne noise and ground vibrations from blasting 
operations to break and/or dislodge rock during construction were also performed. 
Predictions of expected airborne and ground vibration levels were performed at the 
closest residential areas in the project environs. Comparisons between predicted levels 
with current blast noise and vibration criteria and standards were also performed. 
Potential airborne noise and vibration impacts from blasting operations during 
construction were then evaluated, and mitigation measures recommended as 
necessary. 
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CHAPTER III. EXISTING ACOUSTICAL ENVIRONMENT 

For the purposes of this study, 2008 was used as the Base Year for calculating 
changes in traffic noise levels with the future No Build and Build Alternatives. The Base 
Year noise environment along the project corridor was described by calculating the 
Hourly Equivalent Sound Level [Leq(h)] along the existing roadway during the PM peak 
traffic hour for the 2008 time period. The hourly sound level, expressed in decibels, 
represents the average level of traffic noise along the project roadway during the PM 
peak hour of the study's Base Year. 

Table 3 presents the traffic volume, speed, and mix assumptions used to 
calculate the Base Year noise levels during the PM peak hour along the existing Piilani 
Highway. Shown in Table 3 are the calculated peak hour Leq(h)'s at reference 
distances of 50, 100, and 150 FT from the geometrical center of the inbound and 
outbound lanes of the highway. The calculated distances to the 66 and 71 Leq noise 
contour lines under unobstructed, line-of-sight conditions to the roadway are shown in 
Table 4 for the PM peak hour. The actual distances to the contour lines will generally 
be less than indicated in Table 4 when intervening structures or terrain obstructions 
exist between the roadway and a receptor. This reduction (or shrinkage) of the traffic 
noise contour distances from the roadway's centerline is the result of noise shielding (or 
attenuation) effects caused by the intervening structures or terrain features (such as 
highway cuts). 

By using the traffic noise data shown in Tables 3 and 4, and aerial photo maps of 
the existing improvements on the west (makai) and east (mauka) sides of the project 
corridor, the relationship of the existing free-field traffic noise contours to existing noise 
sensitive dwellings and commercial buildings in the project area were obtained. No park 
lands border the project corridor. 

Table 5 presents the Base Year traffic noise levels at the various noise sensitive 
and commercial structures on both sides of the Rights-of-Way. The relationships of 
these receptor locations to the existing highway are shown in Figure 2. The existing 
traffic noise levels exceed the 66 Leq criteria at 2 single family structures within the 
limits of project construction. From Table 4, existing traffic noise levels could exceed 
the 66 Leq criteria at any residence located within 74 feet from the centerline of the 
highway. Existing traffic noise levels do not exceed the 71 Leq criteria for commercial 
properties at the two commercial buildings under construction at the future Wailea 
Gateway Shopping Center. 

Some existing residences presently benefit from the noise shielding effects of 
walls which have been constructed along the lot boundary lines, and other residences 
in the Maui Meadows subdivision on the mauka side of the highway benefit from the 
noise shielding effects of the large highway cuts. In general, if the visual lines of sight 
between the receptors at the residences and the highway are blocked by the walls or 
the highway cuts, the residences will exper.ience lower traffic noise levels due to the 
sound attenuation effects of the obstructions. 
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TABLE 3 

EXISTING (CY 2008) TRAFFIC VOLUMES AND NOISE LEVELS 
ALONG VARIOUS SECTIONS OF PllLANI HIGHWAY 

(PM PEAK HOUR) 

SPEED TOTAL ------ VOLUMES (VPH) - ......... 
LOCATION (MPH) VPH AUTOS MTRUCKS HTRU~ 50'Lea 

North of Kilohana Street 50 1,880 1,855 19 6 70.9 
Between Kilohana Sl & Okolani Dr. 50&55- 1,356 1,338 14 4 70.0 
Between Okolani Dr. & Wailea Ike Dr. 55 to 30-- 1,193 1,177 12 4 69.5 

Notes: 
1. - 50 mph southbound; 55 mph northbound 
2. - 50 to 30 mph southbound; 55 mph northbound 
3. All distances shown are from the center of Piilani Highway. 
4. Calculated Leq's are for unobstructed line-of-sight conditions. 

100'J .. ea 150' Lea 

64.5 61.5 
63.8 60.9 
63.3 60.3 



TABLE 4 

YEAR 2008 AND 2022 DISTANCES TO 66 AND 71 LEQ 
CONTOURS (PM PEAK HOUR) 

STREET SECTION 

North of Kilohana Street 
Between Kilohana St. & Okolani Dr. 
Between Okolani Dr. & Wailea Ike Dr. 
South of Wailea Ike Drive 

66 Leg SETBACK fFT) 
EXISTING CY 2022 

85 
78 
74 
N/A 

137 
127 
119 
35 

(1) All setback distances are from the roadways' centerllnes. 
(2) See TABLES 3 and 6 for traffic volume, speed, and mix assumptions. 
(3) Setback distances are for unobstructed line-of-sight conditions. 
(4) Soft ground conditions assumed along all roadways. 
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71 Lea SETBACK fFTI 
EXISTING CY 2022 

49 
45 
42 
N/A 

78 
72 
67 
19 



TABLE 5 

EXISTING AND FUTURE TRAFFIC NOISE LEVELS 
WITHOUT AND WITH 5 MPH SPEED REDUCTION 

(4.92 FT RECEPTOR. PM PEAK HOUR) 

RECEPTOR 
LOCATION 

pl/LANI HIGHWAY IMAUKA): 
Receiver 2·1·15:017 
Receiver 2·1·15:016a 
Receiver 2·1·15:016b 
Receiver 2·1·15:016c 
Receiver 2·1·15:015 
Receiver 2·1·15:014 
Receiver 2·1·15:013 
Receiver 2·1·15:012 
Receiver 2·1·15:011 
Receiver 2·1·15:010 
Receiver 2·1·15:009 
Receiver 2·1·15:008 
Receiver 2·1·15:007 
Receiver 2·1·15:006 
Receiver 2·1·15:005 
Receiver 2·1·15:004 
Receiver 2·1·15:003 
Receiver 2·1·15:002 
Receiver 2·1·15:001 
Receiver 2·1·14:019 
Receiver 2·1·14:018 
Receiver 2·1·14:017 
Receiver 2·1·14:016 
Receiver 2·1·14:015 
Receiver 2·1·14:014 
Receiver 2·1·14:013 
Receiver 2·1·14:012 
Receiver 2·1·14:011 
Receiver 2·1·14:010 
Receiver 2·1·14:009 
Receiver 2·1·14:008 
Receiver 2·1·14:007 
Receiver 2·1·14:006 
Receiver 2·1·14:005 
Receiver 2·1·14:004 
Receiver 2·1·14:003 
Receiver 2·1·14:002 
Receiver 2·1·14:001 
Receiver 2·1-13:001 
Receiver 2·1·13:002 
Receiver 2·1-13:003 

EXISTING 
(CY 2008) 

Leg 

57.2 
64.0 
59.6 
62.0 
64.8 
56.5 
66.9 * 
59.2 
60.6 
59.1 
64.3 
62.4 
57.8 
57.5 
54.0 
52.8 
51.6 
50.4 
50.7 
52.7 
58.8 
60.6 
54.8 
61.9 
63.5 
64.8 
66.2 * 
59.9 
63.2 
56.3 
57.7 
60.8 
60.4 
64.1 
58.7 
55.1 
56.1 
64.1 
64.2 
54.9 
64.2 

___ FUTURE (CY 2022) Leq ---
NO BUILD I BUILD I -5 MPH I 
!CHANGE) (CHANGE) (CHANGE) 

59.7/2.5 
66.5 12.5 * 
62.1 12.5 
64.5/2.5 
67.3 12.5 * 
59.1 12.6 
69.5 12.6 * 
61.8 12.6 
63.3 12.7 
61.7 12.6 
66.9 12.6 * 
65.0 12.6 
60.5 12.7 
60.1 12.6 
56.7 12.7 
55.5 12.7 
54.3 12.7 
53.1 12.7 
53.3 12.6 
55.4 12.7 
61.5 12.7 
63.3 12.7 
57.5 12.7 
64.6 12.7 
66.1 12.6 * 
67.5 12.7 * 
68.8 12.6 * 
62.6 12.7 
65.9 12.7 
58.9 12.6 
60.3 12.6 
63.5 12.7 
63.1 12.7 
66.7 12.6 • 
61.4 12.7 
57.8 12.7 
58.8 12.7 
66.8 12.7 * 
66.8 12.6 * 
57.4 12.5 
66.7 12.5 * 
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60.9 13.7 
68.3 14.3 * 
63.7/4.1 
65.5 13.5 
68.4 13.6 * 
59.8 13.3 
70.8 13.9 * 
62.7/3.5 
64.4 13.8 
63.4 14.3 
68.1 13.8 * 
65.4 13.0 
61.8/4.0 
61.4 13.9 
58.2 14.2 
57.4 14.6 
56.6 15.0 
54.7/4.3 
55.1 14.4 
57.0 14.3 
63.5 14.7 
65.1 14.5 
58.9/4.1 
66.2 14.3 * 
67.2 13.7 * 
68.5 13.7 * 
70.4 14.2 • 
63.5 13.6 
66.6 13.4 • 
59.7 13.4 
60.8/3.1 
64.2 13.4 
63.2 12.8 
68.9 14.8 * 
63.2 14.5 
59.0 13.9 
60.0 13.9 
67.9 13.8 * 
68.4 14.2 * 
57.8 12.9 
68.3 14.1 * 

60.9 13.7 
68.3 14.3 * 
63.7/4.1 
65.5 13.5 
68.4 13.6 * 
59.8 13.3 
70.8 13.9 * 
62.6 13.4 
64.4 13.8 
63.4 14.3 
68.1 13.8 * 
65.3 12.9 
61.6/3.8 
61.2 13.7 
58.0 14.0 
57.2 14.4 
56.3 14.7 
54.4 14.0 
54.7 14.0 
56.5 13.8 
63.0 14.2 
64.4 13.8 
58.4 13.6 
65.5 13.6 
66.4 12.9 • 
67.7 12.9 • 
69.5 13.3 * 
62.8 12.9 
65.8 12.6 
58.9 12.6 
60.1 12.4 
63.3 12.5 
62.4 12.0 
67.9 13.8 * 
62.4 13.7 
58.4 13.3 
59.5 13.4 
67.2/3.1 • 
67.6 13.4 * 
57.2 12.3 
67.6 13.4 



TABLE 5 (CONTINUED) 

EXISTING AND FUTURE TRAFFIC NOISE LEVELS 
WITHOUT AND WITH 5 MPH SPEED REDUCTION 

(4.92 FT RECEPTOR, PM PEAK HOUR) 

EXISTING FUTURE (CY 2022) Leq 
RECEPTOR (CY 2008) NO BUILD I BUILD I -6 MPH I 
LOCATION I.gg I!<tlAtI!i1i1 I!;;tlAN!:Zlil ICtlAtiGlil 

.' 
~1I~tll !:lI!:>HWAY (M8!'!!S8l (Q2!llim.l!!!ll; 
Receiver 2·1·13:004 54.2 56.7 12.5 59.6 15.4 59.2 /5.0 
Receiver 2-1-13:005 59.0 61.5 12.5 64.9 15.9 64.5 15.5 
Receiver 2·1·13:006 48.9 51.4 12.5 53.9 /5.0 53.6 14.7 
Receiver 2·1·13:007 48.5 51.0 12.5 54.0/5.5 53.6 15.1 
Receiver 2·1·13:008 53.9 56.4 12.5 59.3 15.4 58.8 14.9 
Receiver 2·1·13:009 51.9 54.4 12.5 57.8 15.9 57.3 15.4 
Receiver 2·1·13:010 54.6 57.1 12.5 60.7 16.1 60.3 15.7 
Receiver 2·1·13:011 51.0 53.4 /2.4 57.1 16.1 56.7 15.7 
Receiver 2·1·13:012 (Vacant) 58.9 61.4 /2.5 65.9 17.0 65.5 16.6 
Location Y 47.4 49.8 12.4 53.1 15.7 S2.7 /S.3 

~1I~tlll::Il!:>I::IY'1'tW {MAMIl' 
Location Al 69.7 • 72.2 12.5 • 75.6 15.9 • 75.6 15.9 
Location A2 63.4 65.8 12.4 • 69.3/S.9 • 69.3 15.9 
Receiver 2·1·08:112 Bl 61.4 64.0 12.6 86.6/S.2 • 66.6 IS.2 
Receiver 2·1-08:112 B2 57.1 59.7 12.6 61.5/4.4 61.5 14.4 
Receiver 2·1·08:112 B3 57.1 S9.8 12.7 61.4 14.3 61.3 14.2 
Receiver 2·1-08:112 B4 62.3 64.9 12.6 67.8 IS.5 • 67.8 /S.5 
Receiver 2·1-08:112 B5 64.9 67.6 12.7 • 71.0/6.1 • 71.0 /6.1 
Receiver 2·1·08:112 B6 63.6 66.5 12.7 • 69.8/6.0 • 69.8 16.0 
Receiver 2·1-08: 112 B7 59.9 62.5 12.6 64.8/4.9 64.8 14.9 
Receiver 2-1·08:112 B8 81.3 63.9 12.6 6S.0 13.7 6S.0 13.7 
Receiver 2·1·08:112 B9 61.9 64.6 12.7 65.0/3.1 65.1 /3.2 
Receiver 2·1-26:029 62.4 65.1 12.7 65.8 13.4 65.4 13.0 
Receiver 2-1·26:030 62.1 64.8 12.7 65.4 13.3 65.0 /2.9 
Receiver 2·1·26:031 61.8 64.5 12.7 65.2 13.4 64.8 /3.0 
Receiver 2·1·26:032 61.6 64.3 /2.7 65.0 /3.4 64.5 12.9 
Receiver 2·1-26:033 55.0 57.7 12.7 58.5 13.5 58.1 13.1 
Receiver 2-1-26:070 57.7 80.3 12.6 60.7/3.0 60.3 /2.6 
Receiver 2·1·26:071 57.5 60.2 /2.7 60.9 /3.4 60.6/3.1 
Receiver 2·1-26:072 61.1 63.7 12.6 64.8 /3.7 64.4 /3.3 
Receiver 2-1-26:073 61.6 64.3 /2.7 66.7/5.1 • 66.3 /4.7 
Receiver 2-1-26:074 (Vacant) 63.4 66.0 /2.6 • 69.3/5.9 • 68.9 /5.S 
Receiver 2-1-26:077 54.9 57.6 /2.7 58.9 /4.0 58.3 /3.4 
Receiver 2-1·08:144 WG·l 56.2 58.7 /2.5 62.8/6.6 62.4 /6.2 
Receiver 2·1·08:144 WG·2 48.8 51.3 /2.5 S4.4 /S.6 S4.1 /S.3 

~ 

1. All receivers were assumed to be at 4.92 feet above ground level. 
2. • Denotes exceedance of HOOT "66 Leq" criteria for residences. 
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At areas removed from Piilani Highway (such as at Location "Y"), Base Year 
noise levels are much lower than along the highway's Rights-of-Way due to distance 
factors and local shielding effects from buildings and terrain features. Base Year noise 
levels in areas removed from the highway are typically less than 66 Leq(h), and 
possibly as low as 45 Leq(h). For example, as shown in Table 1, the measured 
background noise level at Location "Y" during the period prior to the PM peak traffic 
hour was 49.1 Leq(h). Location "Y" was partially shielded from Piilani Highway traffic 
noise by the large highway cut. Other non-traffic noise sources (birds, distant 
construction, and foliage moving with the wind) were probably in the order of 45 to 46 
Leq(h), with the estimated traffic noise contributions at 47 Leq(h). 
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CHAPTER IV. DESCRIPTION OF FUTURE TRAFFIC NOISE LEVELS 

The future traffic noise levels in the immediate vicinity of the project during CY 
2022 were evaluated for the No Build and Build Alternatives. The same methodology 
that was used to calculate the Base Year noise levels was also used to calculate the 
Year 2022 noise levels. It should be noted that forecast traffic volumes along PiUani 
Highway for the Year 2022 under the Build Alternative were greater than those under 
the No Build Alternative due to the addition of traffic from the proposed Honua'ula and 
Makena Resort Developments. Under both the No Build and Build Alternatives, vehicle 
mixes were assumed to be identical to the Base Year values. 

Tables 4, 5, 6, and 7 summarize the traffic conditions, noise levels, and setback 
distances for the Build Alternative during the PM peak hour in CY 2022. Table 5 also 
indicates the increases in future traffic noise levels expected under the No Build and 
Build Alternatives prior to the inclusion of sound attenuation walls. As indicated in 
Table 7, future traffic noise levels in the immediate vicinity of the project are predicted 
to increase by approximately 2.4 to 2.8 dB between CY 2008 and CY 2022 solely as a 
result of projected traffic volume increases under the No Build Altemative. Under the 
No Build Alternative, the HOOT 66 noise abatement criteria will be exceeded at 13 
existing dwelling units which do not benefit from the noise shielding effects of walls or 
terrain features. 

Under the Build Alternative, widening of the highway between Kilohana Street 
and Wailea Ike Drive is planned so that the existing two, 12 foot wide lanes are 
replaced with four, 12 foot wide lanes plus turning lanes and 8 foot wide median. 
Figure 2 presents the noise sensitive receptor (or receiver) locations where future traffic 
noise levels were calculated for the Build Alternative using the FHWA Traffic Noise 
Model. The predicted CY 2022 traffic noise levels at the various receptor locations 
along PiUani Highway where traffic noise levels could exceed 66 Leq(h) are shown in 
Table 5 for the Build Alternative first under worst case conditions without a reduction in 
the northbound posted speed limit from 45 to 40 miles per hour. Then, for the condition 
with the planned reduction of the posted speed limit for the northbound lanes from 45 
miles per hour to 40 miles per hour, predictions of future traffic noise levels under the 
Build Alternative are also shown in the far right column of Table 5. The noise reduction 
benefit frorn the reduction in the posted speed limit from 45 to 40 miles per hour in the 
northbound direction ranged from 0.0 to 1.0 dB. These reductions were included in the 
final calculations of future traffic noise levels under the Build Alternative. 

The 66 Leq criteria should not be exceeded at any public use structures or park 
lands under the No Build or Build Altematives. The 71 Leq criteria for commercial 
properties will not be exceeded at two multistory commercial buildings on the makai 
side of PiUani Highway at the Wailea Ike Drive intersection. 

The following general conclusions can be made in respect to the impacted 
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TABLE 6 

FUTURE (CY 2022) TRAFFIC VOLUMES AND NOISE LEVELS 
ALONG VARIOUS SECTIONS OF pnLANI HIGHWAY 
(PM PEAK HOUR; UNDER BUILD ALTERNATIVE) 

SPEED TOTAL --VOLUMES (VPH) ........... 

"'tl 
III 

LOCATION 

North of Kilohana Street 
Between Kilohana Sl & Okolani Dr. 
Between Okolani Dr. & Wailea Ike Dr. 
South of Wailea Ike Drive 

<fil Note: 

(MPH) 

50 
50 
50 
50 

VPH AUTOS 

4,335 4,279 
3,648 3,601 
3,208 3,166 
280 276 

~ 1. All distances shown are from the center of Piilani Highway. 
2. Calculated Leq's are for unobstructed line-of-sight conditions. 

MTRUCKS ~TRUCKS 

43 13 
36 11 
32 10 
3 1 

50'-Lea 

74.9 
74.1 
73.6 
62.9 

~OO' I...e!I 150'J.ea 

68.8 65.8 
68.1 65.0 
67.5 64.5 
57.0 54.0 



TABLE 7 

CALCULATIONS OF PROJECT AND NON-PROJECT 
TRAFFIC NOISE CONTRIBUTIONS (CY 2022 ) 

(PM PEAK HOUR) 

. NOISE LEVEL INCREASE DUE TO: 
NON·PROJECT PROJECT 

PIlLANI HIGHWAY SECTION TRAFFIC TRAFFIC 

North of Kilohana Street 2.40 1.60 

Between Kilohana St. & Okolani Dr. 2.80 1.30 

Between Okolani Dr. & Wailea Ike Dr. 2.40 1.70 

South of Wailea Ike Drive N/A 62.90 
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structures and lands which can be expected by CY 2022 under the Build Alternative. 
These conclusions are valid as long as the future vehicle mixes and average speeds do 
not differ from the assumed values. 

The HOOT's ">15 dB increase" criteria for substantial change in traffic noise 
levels will not be exceeded at any noise sensitive structure. Maximum increases 
in traffic noise levels in the project area should not exceed 6.6 dB as a result of 
growth in traffic volumes and widening of the highway. Increases in future traffic 
noise levels without the Honua'ula and the conditionally permitted Makena 
Resort Developments are expected to range from 2.4 to 2.8 dB. Increases in 
future noise levels attributable to the Honua'ula and the conditionally permitted 
Makena Developments are expected to range from 1.3 to 1.7 dB within the limits 
of project construction. 

• Under the No Build or Build Alternatives, future traffic noise levels at existing 
single and multifamily dwellings on both sides of the highway will continue to 
exceed the 66 Leq criteria. At least 13 residential structures are predicted to be 
affected by futUre traffic noise levels which exceed the 66 Leq HOOT noise 
criteria under the No Build Alternative. At least 16 residential structures are 
predicted to be affected by future traffic noise levels which exceed the 66 Leq 
HOOT noise criteria under the Build Alternative. At the two commercial buildings 
under construction at the future Wailea Gateway Shopping Center on the makai 
side of the highway, future traffic noise levels will not exceed the 71 Leq criteria 
for commercial structures under the Build Alternative. 

• Exceedance of the 66 Leq noise mitigation criteria at public use structures or 
park lands are not expected to occur under the No Build or Build Alternatives. 
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CHAPTER V. POSSIBLE NOISE MITIGATION MEASURES 

Possible noise mitigation measures considered included the following~ 

A. Restricting the Growth In the Number of Noisy Buses. Heavy Trucks. Motor-
cycles. and Automobiles with Defective Mufflers. The percentage contribution to 
the total traffic noise by heavy trucks, buses, and noisy vehicles is currently less 
than 10 percent, and elimination of these noise sources would reduce total 
traffic noise levels by less than 0.5 Leq(h) units. Restricting the growth rate of 
these vehicles (to growth rates below passenger automobile growth rates) could 
produce noise reductions in the order of 0.1 or 0.5 dB, which are not considered 
significant for the level of regulatory efforts required. 

B. Alteration of the Horizontal Or Vertical Alignment of the Roadway. This project 
involves the widening of the northbound and southbound lanes of the highway 
and does not involve alterations to the vertical or horizontal alignments of Piilani 
Highway. Major alterations of the horizontal alignment of the existing highway 
lanes were not considered appropriate 'due to the scope of this roadway 
improvement project, and due to the constraints imposed by the locations of the 
existing intersections along the project corridor. Noise sensitive receptors where 
the 66 Leq criteria is exceeded are located on both the east (mauka) and the 
west (or makai) sides of the highway, so mitigation of traffic noise on both sides 
using roadway realignment techniques would not be possible. Vertical 
realignment of the highway is not a reasonable noise mitigation measure 
because of the need to match the grades at existing intersections of Kilohana 
Street, Okalani Drive, and Wailae Ike Drive, because of the need to depress the 
roadway to achieve the noise shielding effects of the highway cuts, and because 
of the need for additional Right-of-Way width so as properly slope the sides of 
the cuts and to not create detrimental reflections off any vertical side walls along 
the cuts. 

C. Acquisition of Property Rights for Construction of Noise Barriers, and/or 
Construction of Noise Barriers Along the Right-of-Way. For single story, noise 
sensitive buildings, construction of a sound attenuating wall is normally the 
preferred noise mitigation measure. The 5 to 7 dB of noise attenuation achieva-
ble with a 6 FT high wall is normally sufficient for single story structures. Many 
of the structures along Piilani Highway are multistory dwelling units, and the 
upper floors of those structures will not benefit from sound attenuation walls 
which are 6 to 8 feet high. Wall heights in the order of 15 to 20 feet above 
ground level will be required to attenuate traffic noise at the upper floor spaces. 
It should also be noted that the sound barrier will block the views to the roadway 
which some of the residents may enjoy. For this reason, concurrence from the 
affected homeowners should be obtained prior to construction of a sound barrier 
as a noise mitigation measure. 
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D. Acquisition of Real Property Interests To Serve As A Noise Buffer Zone. Where 
tall (or multistory) structures are expected to be impacted by future traffic noise, 
the use of sound attenuating barriers (see para. C above) will not be practical 
due to the excessive heights required to shield the upper levels from traffic 
noise. In these situations, the only other noise mitigation possibilities are sound 
insulation of the affected upper level units or acquisition of the property 
interests. Noise buffer zones extending approximately 119 to 137 feet from the 
center of the highway and at substantial cost would be required to meet the 
HDOT 66 Leq criteria. In general, the acquisition of property for the creation of 
noise buffer zones for noise mitigation has seldom been applied in Hawaii. 

E. Noise Insulation of Public Use or Nonprofit Institutional Structures. No public 
use structures should require noise insulation as a result of the proposed 
highway improvements. 
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CHAPTER VI. FUTURE TRAFFIC NOISE IMPACTS AND POSSIBLE NOISE 
MITIGATION MEASURES 

Future traffic noise levels are predicted to exceed the HOOT 66 Leq(h) noise 
abatement criteria by CY 2022 under the Build Alternative at existing noise sensitive 
structures on both sides of the highway. Table 8 presents the predicted performances 
of sound attenuation walls located along the east and west sides of the highway in front 
of the affected structures for the Build Alternative with the Honua' ula and conditionally 
permitted Makena Resort Oevelopments. The locations of the sound attenuation walls 
are shown in Figure 2. Sound attenuating walls were located along the makai and 
mauka Rights-of-Way or Tops of Fill or tops of retaining walls fronting residential lots 
where future traffic noise levels are expected to exceed the HOOT 66 Leq(h) noise 
abatement criteria, and the heights of the walls were adjusted upward until the 5 dB 
minimum attenuation criteria was met at the various affected receivers. Table 8 depicts 
the predicted traffic noise levels for various wall heights at the receivers on the mauka 
and makai sides for the proposed widened roadway. Based on the results shown in 
Table 8, relatively large wall heights exceeding 8 feet will be required to provide 5 dB of 
sound attenuation at receivers located on the mauka and makai sides of the highway. 
In the figure, the top wall elevations are required to comply with the minimum 5 dB 
attenuation criteria of HOOT for ground level receptors. It should be noted that 
complete topographic maps at the dwelling units were not available for this study, and 
the wall heights shown in Figure 2 are best estimates based on the available highway 
plans, sections, and profiles. 

Attenuation of traffic noise at the upper floors of 2-story homes and town homes 
which are located on some of the lots along the highway will not be feasible due to the 
large wall heights required to shield the upper floors from the highway traffic. The other 
mitigation measures discussed in Chapter V are also not feasible at these upper floor 
receptor locations. Attenuation of traffic noise to meet HOOT criteria will be possible for 
the ground floors of the affected dwellings using the sound attenuation walls shown in 
Figure 2. 

The predicted future noise levels for the required wall heights shown in Figure 2 
are shown in Table 8 under the "RECOM. WALL" column. Because the HOOT "5 dBA 
noise reduction" criteria will not be met in all cases with 6 foot wall heights, the 
construction of 8 to 14.5 foot high walls will be required at some locations. A variance 
from local building codes may be required to construct the 8 to 14.5 foot high walls 
which are required to achieve at least 5 dBA of noise reduction. The sound attenuating 
walls must be continuous without see-through openings, and may be constructed from 
solid materials which have a minimum surface weight of 5 pounds per square foot. Use 
of landscaping on the roadway side of the wall is also recommended to soften the 
visual impacts of the walls and to minimize the potential for graffiti. 

By the existing HOOT policy (see Reference 5), if the cost of the sound 
attenuating wall does not exceed $35,000 per benefited residence, construction of walls 
can be considered to be reasonable and feasible. Each of the 11 sound 
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TABLE 8 
PREDICTED TRAFFIC NOISE ATTENUATION VS. BARRIER HEIGHTS 

(4.92 FT HIGH RECEPTOR) 

EXISTING - FUTURE NOISE LEVELS ICY 2022) Leq -------------______ 
RECEPTOR ICY 2008) W/OBARJ 6.0 FTWALU 7.0FTWALU 8.0FTWALU RECOM. WALU 
LOCATION Lea (CHANGEI (CHANGEI (CHANGE I (CHANGEI (CHANGEI 

PI/LANI HIGHWAY (MAUKA): 
Receiver 2-1-15:017 57.2 60.9/3.7 60.9/3.7 60.6 13.4 60.3 13.1 60.7 13.5 
Receiver 2-1-15:016a 64.0 68.3/4.3 • 68.3/4.3 .. 66.7/2.7 .. 65.0 11.0 .. 63.0 1·1.0 
Receiver 2-1-15:016b 59.6 63.7/4.1 63.6 14.0 63.0 13.4 62.2 12.6 62.5 12.9 
Receiver 2-1-15:016c 62.0 65.5/3.5 65.5/3.5 63.6/1.6 62.0/0.0 65.3 13.3 
Receiver 2-1-15:015 64.8 68.4 13.6 • 63.1 1-1.7 63.1 1-1.7 61.5 1-3.3 63.1 1-1.7 
Receiver 2-1-15:014 56.5 59.8 13.3 58.9 12.4 58.7 12.2 58.4 11.9 58.9 12.4 -u Receiver 2-1-15:013 66.9· 70.8/3.9 • 64.3 1-2.6 63.1 1-3.8 62.3 1-4.6 64.3 1-2.6 III 

(Q Receiver 2-1-15:012 59.2 62.6/3.4 62.0/2.8 61.9 12.7 61.9 12.7 62.0 12.8 (]) 

I\) Receiver 2-1-15:011 60.6 64.4 13.8 64.3/3.7 64.2/3.6 64.2 13.6 64.3 13.7 00 Receiver 2-1-15:010 59.1 63.4 14.3 63.2/4.1 63.2 14.1 63.2 14.1 63.2 14.1 
Receiver 2-1-15:009 64.3 68.1 13.8 • 62.9 1-1.4 62.1 1-2.2 61.4 1-2.9 62.9 1-1.4 
Receiver 2-1-15:008 62.4 65.3/2.9 64.8/2.4 64.6 12.2 64.5 12.1 64.8 12.4 
Receiver 2-1-15:007 57.8 61.6/3.8 61.5 13.7 61.4 13.6 61.4 13.6 61.5 13.7 
Receiver 2-1-15:006 57.5 61.2 13.7 61.2 13.7 61.2 13.7 61.1 13.6 61.2 13.7 
Receiver 2-1-15:005 54.0 58.0/4.0 58.0/4.0 58.0 14.0 57.9 13.9 57.9 13.9 
Receiver 2-1-15:004 52.8 57.2 14.4 57.1 14.3 57.1 14.3 57.1 14.3 57.1 14.3 
Receiver 2-1-15:003 51.6 56.3/4.7 56.3 14.7 56.3 14.7 56.3 14.7 56.3 14.7 
Receiver 2-1-15:002 50.4 54.4 14.0 54.4 14.0 54.4 14.0 54.4 14.0 54.4 14.0 
Receiver 2-1-15:001 50.7 54.7 14.0 54.6/3.9 54.6 13.9 54.6 13.9 54.6 13.9 
Receiver 2-1-14:019 52.7 56.5 13.8 56.5 13.8 56.5/3.8 56.4 13.7 56.5 13.8 
Receiver 2-1-14:018 58.8 63.0 14.2 63.0/4.2 63.0 14.2 63.0 14.2 63.0 14.2 
Receiver 2-1-14:017 60.6 64.4 13.8 64.3 13.7 64.2/3.6 64.1 13.5 64.3 13.7 
Receiver 2-1-14:016 54.8 58.4 13.6 57.6/2.8 57.4/2.6 57.2 12.4 57.2 12.4 
Receiver 2-1-14:015 61.9 65.5 13.6 62.6/0.7 62.0/0.1 61.5 1-0.4 62.6 10.7 
Receiver 2-1-14:014 63.5 66.4 12.9 • 63.0/-0.5 •• 62.6 1-0.9 .. 62.0 1-1.5 61.4 1-2.1 



TABLE 8 (CONTINUED) 

PREDICTED TRAFFIC NOISE ATTENUATION VS. BARRIER HEIGHTS 
(4.92 FT HIGH RECEPTOR) 

EXISTING -----.-- FUTURE NOISE LEVELS (CY 2022) Leq _. _____________ 
RECEPTOR ICY 2008) Wl0 BAR.! 6.0FTWALU 7.0FTWALU 8.0FTWALU RECOM. WALU 
LOCATION ~ (CHANGE) (CHANGE) lCHANGEI (CHANGE) (CHANGE) 

EIlLANII::!IGHWAY {MAUKAl (Conlinulld); 
Receiver 2-1-14:013 64.8 67.7 12.9 , 67.4 /2.6 .. 67.3/2.5 ,. 67.1 12.3 .. 62.5 1-2.3 
Receiver 2-1-14:012 66.2 • 69.5 13.3 69.6/3.4 69.6/3.4 .. 69.3 13.1 .. 63.7 1-2.5 
Receiver 2-1-14:011 59.9 62.8 12.9 62.7 /2.8 62.612.7 62.5 12.6 61.4 11.5 
Receiver 2-1-14:010 63.2 65.8 12.6 65.8/2.6 65.7/2.5 65.7 12.5 65.6 12.4 
Receiver 2-1-14:009 56.3 58.9 12.6 58.9/2.6 58.9/2.6 58.9 12.6 58.9 12.6 
Receiver 2-1-14:008 57.7 60.1 12.4 60.1 12.4 60.0/2.3 60.0 12.3 60.0 12.3 

"U Receiver 2-1-14:007 60.8 63.3 /2.5 63.2/2.4 63.1 12.3 63.1 /2.3 63.1 /2.3 III 
CQ Receiver 2-1-14:006 60.4 62.4/2.0 61.8/1.4 61.6/1.2 61.4 11.0 61.4 11.0 (\) 

Receiver 2-1-14:005 64.1 67.9 13.8 63.6/-0.5 .. 62.6 1-1.5 62.01-2.1 62.0 1-2.1 N 
(0 Receiver 2-1-14:004 58.7 62.4 13.7 61.4/2.7 61.1 12.4 60.8 12.1 60.8 12.1 

Receiver 2-1-14:003 55.1 58.4 13.3 58.0/2.9 57.9/2.8 57.9 12.8 57.9 /2.8 
Receiver 2-1-14:002 56.1 59.5/3.4 58.6/2.5 58.4/2.3 58.2 /2.1 58.2 12.1 
Receiver 2-1-14:001 64.1 67.2 /3.1 63.7/-0.4 62.71-1.4 61.9 1-2.2 62.0 1-2.1 
Receiver 2-1-13:001 64.2 67.6 13.4 63.1 1-1.1 .. 61.8/-2.4 60.4 1-3.8 61.7 1-2.5 
Receiver 2-1-13:002 54.9 57.2 12.3 56.7 11.8 56.6/1.7 56.5 11.6 56.6/1.7 
Receiver 2-1-13:003 64.2 67.6 13.4 61.2/-3.0 60.4/-3.8 59.6 1-4.6 61.2 1-3.0 
Receiver 2-1-13:004 54.2 59.2 15.0 58.1 13.9 57.9/3.7 57.7/3.5 58.1 /3.9 
Receiver 2-1-13:005 59.0 64.5 /5.5 64.5 15.5 64.4/5.4 64.4 /5.4 64.4 /5.4 
Receiver 2-1-13:006 48.9 53.6/4.7 53.2/4.3 53.1 14.2 53.0 14.1 53.2 14.3 
Receiver 2-1-13:007 48.5 53.6 15.1 53.2/4.7 53.1 14.6 53.0 14.5 53.1 14.6 
Receiver 2-1-13:008 53.9 58.8 /4.9 58.9/5.0 58.9/5.0 58.9 15.0 58.9 15.0 
Receiver 2-1-13:009 51.9 57.3 15.4 57.3/5.4 57.3/5.4 57.3 /5.4 57.3 15.4 
Receiver 2-1-13:010 54.6 60.3 15.7 60.3/5.7 60.3/5.7 60.3 15.7 60.3 /5.7 
Receiver 2-1-13:011 51.0 56.7 /5.7 56.6/5.6 56.6/5.6 56.5 /5.5 56.6 15.6 
Receiver 2-1-13:012 (Vacant) 58.9 65.5 16.6 65.5/6.6 65.5/6.6 65.5 16.6 65.5 16.6 



TABLE 8 (CONTINUED) 

PREDICTED TRAFFIC NOISE ATTENUATION VS. BARRIER HEIGHTS 
(4.92 FT HIGH RECEPTOR) 

EXISTING FUTURE NOISE LEVELS (CY 2022) Leq -----
RECEPTOR (CY 2008) Wl0BARJ 6.0FTWAW 7.0FTWALU 8.0FTWALU RECOM. WALU 
LOCATION Lea (CHANGE} (CHANG~} (CHANGE} (CHANGE} (CHANGEl 

PIlLA~II::!I~I::IWAY (MAKAIl: 
Receiver 2-1-08:112 B1 61.4 66.615.2 • 60.9/-0.5 60.1 /-1.3 59.4 1-2.0 60.8 1-0.6 
Receiver 2-1-08: 112 B2 57.1 61.5 14.4 59.7 /2.6 59.2 /2.1 59.0 11.9 59.5 12.4 
Receiver 2-1-08:112 B3 57.1 61.3 14.2 59.7 /2.6 59.2 /2.1 59.0 11.9 59.4 12.3 
Receiver 2-1-08:11284 62.3 67.8 15.5 • 63.2 /0.9 •• 62.2/-0.1 61.7 1-0.6 62.5 10.2 
Receiver 2-1-08: 112 B5 64.9 71.0 16.1 • 65.6/0.7 64.9/0.0 63.4 /-1.5 64.4 /-0.5 

"1J Receiver 2-1-08:112 B6 III 63.8 69.8 /6.0 • 65.3/1.5 .. 64.1 /0.3 64.010.2 64.5 10.7 
<0 Receiver 2-1-08:112 B7 59.9 64.8/4.9 62.9 /3.0 62.5/2.6 62.5/2.6 62.6 12.7 ID 
W Receiver 2-1-08:112 B8 61.3 65.0/3.7 64.0/2.7 63.8/2.5 63.7 /2.4 63.8 /2.5 
0 

Receiver 2-1-08:112 B9 61.9 65.1 13.2 64.6/2.7 64.6/2.7 64.6/2.7 64.6 12.7 
Receiver 2-1-26:029 62.4 65.4 /3.0 65.4 /3.0 65.4/3.0 65.4 /3.0 65.4 /3.0 
Receiver 2-1-26:030 62.1 65.0 12.9 65.0/2.9 65.0/2.9 65.0 12.9 65.0 /2.9 
Receiver 2-1-26:031 61.8 64.8/3.0 64.8/3.0 64.8/3.0 64.8/3.0 64.8 13.0 
Receiver 2-1-26:032 61.6 64.5/2.9 64.5/2.9 64.5 /2.9 64.5 /2.9 64.5 12.9 
Receiver 2-1-26:033 55.0 58.1 13.1 58.0/3.0 58.0/3.0 58.0 13.0 58.0 13.0 
Receiver 2-1-26:070 57.7 60.3 12.6 60.2/2.5 60.2/2.5 60.2 12.5 60.2 12.5 
Receiver 2-1-26:071 57.5 60.6 /3.1 60.2/2.7 60.2 /2.7 60.2 /2.7 60.2 12.7 
Receiver 2-1-26:072 61.1 64.4 13.3 62.0/0.9 61.7 /0.6 61.4 10.3 61.4 10.3 
Receiver 2-1-26:073 61.6 66.3 14.7 • 62.2 /0.6 •• 61.6 /0.0 .. 61.1 1-0.5 61.1 1-0.5 
Receiver 2-1-26:074 (Vacant) 63.4 68.9 15.5 • 67.5/4.1 •• 67.1 /3.7 •• 66.9/3.5 •• 66.9 13.5 
Receiver 2-1-26:077 54.9 58.3 13.4 58.1 /3.2 58.0/3.1 57.8 12.9 57.8 12.9 
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TABLE 8 (CONTINUED) 

PREDICTED TRAFFIC NOISE ATTENUATION VS. BARRIER HEIGHTS 
(4.92 FT HIGH RECEPTOR) 

EXISTING 
ICY 2008) 
~ 

------------- FUTURE NOISE LEVELS ICY 2022) Leq ------------.--
RECEPTOR 
LOCATION 

W/O BAR.I 6.0 FT WALU 7.0 FT WALU 8.0 FT WALU RECOM. WALU 
(CHANGE) ICHANGE) (CHANGE) (CHANGE) (CHANGE) 

PIlLANI HIGHWAY IMAKAIl <Contjnued): 
Receiver 2-1-08:144 WG-1 56.2 62.4 16.2 
Receiver 2-1-08:144 WG-2 48.8 54.1 /5.3 

Notes: 

62.4 /6.2 
54.1 /5.3 

1. All receivers were assumed to be at 4.92 feet above ground level. 
2. • Denotes exceedance of HOOT "66 Leq" criteria for residences. 
3. •• Denotes noise attenuation does not meet HOOT's 5 dB attenuation criteria for 

"substantial noise reduction." 

62.4/6.2 
54.1 /5.3 

62.4 /6.2 
54.1 15.3 

62.4 /6.2 
54.1 15.3 



attenuating walls shown in Figure 2 have an associated construction cost and an 
associated number of benefited residences. In Table 9, the estimated cost per 
benefited residence for each sound attenuating wall was calculated so as to identify 
those walls which can be considered to be reasonable and feasible by HOOT policy. 

The estimated wall costs shown in Table 9 exceeded the maximum $35,000 per 
benefited residence for 8 of the 11 walls examined. Only the walls fronting lots at 
TMK: 2-1-15: 015, TMK: 2-1-15: 013, and TMK: 2-1-08: 112 have a possibility of being 
considered as reasonable and feasible under the current HOOT traffic noise abatement 
policy. The final estimated costs of the walls shown in Figure 2 need to be determined, 
since the cost estimates may rise if the new wall sections need to be modified if they 
are not aesthetically pleasing or if existing subdivision signs need to be relocated. In 
addition, some negotiations with the landowners may also occur such as at TMK: 
2-1-08: 112, where modifications to the existing rock wall may be desired instead of the 
construction of a new wall in front of the existing wall. 

It is anticipated that potential noise impacts at any new noise sensitive or 
commercial establishments located in the project area may be mitigated through the 
inclusion of sound walls or other noise mitigation measures within the individual lot 
development plans. In addition, any new commercial establishments, public use 
facilities, or housing units which may be planned alongside the roadway represent 
areas of potential adverse noise impacts if adequate noise mitigation measures are not 
incorporated into the planning of these future projects. It is anticipated that the project's 
roadway improvements will be completed prior to any redevelopment of the presently 
open areas or commercial lots adjacent to a roadway, and that noise abatement 
measures such as adequate setbacks, sound attenuating walls or berms, or closure 
and air conditioning will be incorporated into these new developments along the 
roadway as required. In any event, new structures whose building permits were 
obtained after the date of this noise study will not qualify for noise abatement measures 
under existing HOOT procedures. 
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TABLE 9 

ESTIMATED COSTS OF SOUND ATTENUATING WALLS 

Benefited Total Area (SF) of Estimated Cost of Estimated Cost Per 
WALL LOCATION Residences New Wall New Wall Benefited Residence 

Mauka Side: 

TMK: 2-1-15: 016- 1 1,997 $69,911 $69,911 

TMK: 2-1-15: 015 1 562 $21,910 $21,910 

TMK: 2-1-15: 013 1 785 $30,608 $30,608 

TMK: 2-1-15: 009 1 1,113 $43,400 $43,400 

TMK: 2-1-14: 012 to 014 3 4,513 $173,911 $57,970 

TMK: 2-1-14: 005 1 1,397 $54,467 $54,467 

TMK: 2-1-14: 001 1 1,061 $41,386 $41,386 

TMK: 2-1-13: 001 1 1,071 $41,785 $41,785 

TMK: 2-1-13: 003 1 1,181 $46,072 $46,072 

Makaj Sjde· 

TMK: 2-1-08: 112- 4 3,688 $129,079 $32,270 

TMK: 2-1-26: 073 1 2,014 $78,534 $78,534 

H2II.; 
- Indicates use of new rock wall on highway side of existing rock wall. For all other wall sections, use of 

eMU walls was assumed. 
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CHAPTER VII. CONSTRUCTION NOISE IMPACTS 

General Construction. Short-term noise impacts associated with construction 
activities along the existing highway may occur. These impacts can occur as a result of 
the short distances (less than 50 FT) between existing dwelling units to the anticipated 
construction corridor. The total duration of the construction period for the proposed 
project is not known, but noise exposure from construction activities at anyone receptor 
location is not expected to be continuous during the total construction period. 

Noise levels of diesel powered construction equipment typically range from 80 to 
90 dB at 50 FT distance. Typical levels of noise from construction activity (excluding 
pile driving activity) are shown in Figure 3. The maximum impulsive noise levels of rock 
breaking eqUipment (such as hoe rams) can be 5 to 8 dB greater than those shown in 
Figure 3. Adverse impacts from construction noise are not expected to be in the "public 
health and welfare" category due to the temporary nature of the work and due to the 
administrative controls available for its regulation. Instead, these impacts will probably 
be limited to the temporary degradation of the quality of the acoustic environment in the 
immediate vicinity of the project site. . 

Construction noise levels at existing structures can intermittently exceed 90 dB 
when work is being performed at close distances in front of these structures. Along the 
roadway improvement project, distances between the construction sites and receptors 
are expected to be between 30 and 200 FT, and construction noise levels may 
intermittently exceed 90 dB. The State Department of Health currently regulates noise 
from construction activities under a permit system (Reference 6). Under current permit 
procedures (see Figure 4), noisy construction activities are restricted to hours between 
7:00 AM and 6:00 PM, from Monday through Friday, and exclude certain holidays. 
Noisy construction activities are normally restricted to the hours of 9:00 AM to 6:00 PM 
on Saturdays, with construction not permitted on Sundays. These restrictions minimize 
construction noise impacts on noise sensitive receptors along the roadway project 
corridor, and have generally been successfully applied. In this way, construction noise 
impacts on noise sensitive receptors can be minimized. 

In addition, the use of quieted portable engine generators and diesel equipment 
should be specified for use within 500 FT of noise sensitive properties. Heavy truck and 
equipment staging areas should also be located at areas which are at least 500 FT 
from noise sensitive properties whenever possible. Truck routes which avoid residential 
communities should be identified wherever possible. The use of 8 to 12 FT high 
construction noise barriers may also be used where close-in construction work to noise 
sensitive structures is unavoidable. 

Blasting. Blasting may be used to fragment and/or dislodge rock during the 
construction operations to reduce the time required to cut into the faces of the existing 
highway cuts. Nighttime or early morning blasting operations should not be required. 
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Blast induced ground and air vibrations have the potential to startle or annoy 
surrounding residents, and to also cause damage to structures. However, when 
properly controlled, blasting operations at the proposed construction site need not pose 
significant risks of damage or annoyance to neighboring buildings or residents. 

Airborne Noise from Blasting. The air blasts associated with blasting are 
concussion type, low frequency vibrations, which are of relatively short duration (or 
impulsive) and generally described in terms of peak over pressure in psi, or in dBL. 
The dominant sources of the air blast are the Air Pressure Pulse, which is caused by 
the large displacement of the ground surface near the charge, and the Stemming 
Release Pulse, which is caused by gas pressure ejecting the stemming (fill) material 
from the hole bored for the explosive charge. The low frequency characteristic (usually 
referred to as bass sounds) of air blast noise tends to induce vibrations in structures 
(and subsequent complaint reactions) due to the low resonant frequency (10 to 25 Hz) 
of buildings. High frequency sounds of amplitudes equal to blast noise generally do not 
induce vibrations and cause physical damage to structures. Although the human ear 
has an OPPOSite characteristic (i.e., the ear is less sensitive to low frequency sounds), 
structures which vibrate can produce secondary aiJdible effects such as rattling sounds 
(of fixtures, doors, etc.), and effects whiCh are sensitive to touch (or feelable). Sound 
levels at which these secondary effects occur vary with the weight (and probably 
stiffness) of the structure. In general, the inception point of sound induced vibration is 
difficult to establish, but may occur at levels as low as 80 dBL. These levels are 
significantly below the peak levels of 120 to 136 dBL ·which have been aSSOCiated with 
low risk of damage to structures. 

If blasting is used to break or dislodge rock, the charge weights per delay will be 
adjusted so as to eliminate any risk of damage to nearby structures. The levels of air 
blast are antiCipated to be well below the structural damage criteria for buildings, so 
risks of window glass breakage from the blasting at the proposed project are 
considered to be very low. Since complaints resulting from air blast noise levels may 
occur at levels considerably below those necessary to cause damage to structures (120 
to 136 dBL), additional analyses were conducted to estimate the percent of the· 
neighboring population which may be highly annoyed by blasting operations. At air 
blast noise levels of 120 dBL, and with no more than five blasts per week, the average 
noise exposure levels from blasting operations are predicted to be 41 Lcdn, which is 
analogous to 41 Ldn except for the use of C-Weighting rather than A-Weighting filters. 
An exposure level of 41 Lcdn (or 41 Ldn) is very low, and less than 1.0 percent of the 
population exposed to this level are expected to be highly annoyed (see Reference 7). 
For these reasons, risks of adverse noise impacts from blasting operations of up to five 
blasts per week which are also controlled to avoid risks of damage to structures are 
considered to be very low. 

Ground Vibration from Blasting. Ground vibrations, or seismic waves, are also 
generated during blasting operations, and are generally described in terms of. peak 
particle velocity in inchesl second. Most of the seismic energy remains trapped in the 
ground, but some energy is released as an over pressure pulse into the air (or Rock 
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Pressure Pulse). In general, the ground vibrations as well as the airborne Rock 
Pressure Pulse are expected to be less intrusive than the Air Pressure and Stemming 
Release Pulses. As an example, tunneling work under Dole Street on Oahu for a sewer 
project generated some initial air blast complaints from nearby residents during blasting 
of the surface entrance to the tunnel. However, once the entrance to the tunnel was 
formed and blasting was confined to tunrieling underground, complaints stopped. 

Predictions of peak over pressure or ground vibration levels vs. scaled distance 
from the blast are not precise, with initial uncertainties for a given location in the order 
of 20 to 30 dBL. For this reason, it is standard practice to employ seismograph 
monitoring of air and ground vibrations during blasting operations with a 3-axis 
geophone (for ground vibrations) and a microphone (for air vibrations). 

The separation distances between the potential blasting areas and surrounding 
noise sensitive neighbors range are typically very small and range from less than 500 
feet to less than 100 feet. At these small separation distances between the blast areas 
and surrounding noise sensitive neighbors, charge weights will probably be limited to 
less than one pound of explosives per delay. At one pound of explosives per delay, the 
predicted vibration levels at 125 feet separation distance are in the order of 0.070 to 
0.40 inches per second. These predicted levels of ground vibration are encroaching 
into the thresholds for structural or architectural damage to buildings, and may be 
feelable (see TABLE 10). In addition, these levels are also encroaching into the 0.35 
inches per second threshold recommended to minimize adverse human responses to 
vibrations resulting from sporadic impulsive shock excitations (see Reference 8). 
Based on these predictions of vibration levels from blasting operations, it was 
concluded that risks of adverse impacts from ground vibrations can be very low, but the 
sizes of the charge weights per delay may need to be kept at relatively small values in 
order to minimize risks of damage to nearby structures. 

Mitigation of Noise and Vibration Impacts from Blasting. Because blasts may be 
both feelable and audible in the surrounding communities, mitigation measures will 
probably be required to minimize risks of antagonizing nearby residents. These 
recommended mitigation measures are described as follows: 

• Regularly monitor air blast and ground vibration levels simultaneously at the 
closest noise sensitive residence(s) or structure(s) during the blasting operations 
to develop the data base for the surrounding area. 

• For initial blasts, prior to establishment of a data base of ground vibration and air 
blast levels vs. scaled distance, use the minimum practical charge weight (in 
equivalent pounds of TNT) per delay as well as the minimum practical number of 
delays (or bore holes). 

• If practical, reduce maximum air blast levels to less than 110 dBl at the nearest 
noise sensitive residences in response to air blast complaints. Possible methods 
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TABLE 10 

SUMMARY OF BUILDING DAMAGE CRITERIA 

PEAK GROUND PEAK GROUND 
VELOCITY VELOCITY COMMENT 
(mm/sec) (In/sec) 

193.04 7.6 Major damage to buildings (mean 0' data). 

137.72 5.4 Minor damage to buildings (mean 0' data). 

101.16 4.0 'Englnear structures' sa.e 'rom damaga. 

50.8 2.0 Sara .rom damage limit (probeblUty 0' damage 
<5%). . 

No structural damage. 

33.02 1.3 Threshold 0' risk 0' 'architectural' damaga 'or 
houses. . 

25.4 1.0 No data showing damage to structures 'or 
vlbrallon <1 InJsec. 

15.24 0.6 No risk 0' 'architectural' damage to normal 
buildings. .. 

10.16 0.4 Threshold 0' damage In older homes; 

5.08 0.2 Slatlstlcally, slgnlncant p.ercenla~e 0' structures 
mali ellper ence minor Hamage ncludlng 
ear hquake, nuclear evenl, and last data 'or 
old and new structures). 

No 'architectural' damage. 

3.81 0.5 to 0.15 Upper limits for ruins and ancient monuments. 

1.0 0.04. Verllcal vibration clearly perceptible to humans. 

0.32 0.01 Verllcal vibration Just percepllble to humans. 

Source: 'Slate-ol-the-Art Review: Prediction and Control 01 Groun ... ome Noise end 
Vibration lrom Rail Transit Trains'; u.s. Department 01 TransporlaUon; 
December 1983. 
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of accomplishing this are: reducing charge sizes; increasing delay intervals; 
increasing hole depth; orienting bore holes to direct the Stemming Release Pulse 
away from noise sensitive properties; trucking in high quality stemming material 
to minimize stemming blowouts; and filling (sandbagging) over the area to be 
blasted and the detonating chord. 

• Schedule actual blasting during the warm periods of the day to minimize the 
possibility of thermal ducting and focusing of air blast noise at large distances 
from the blast. If possible, also schedule blasting during fixed time periods, so 
that the members of the community can also schedule their activities 
accordingly. 

• The most conservative vibration criteria for damage to "Ruins and Ancient 
Monuments" (see TABLE 10) is 0.15 inches per second. Initial test shots should 
be structured so as to not exceed this limit at the closest structures, with 
subsequent shots adjusted to reflect the results of the blast monitoring data. 
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APPENDIXB 

EXCERPTS FROM EPA'S ACOUSTIC TERMINOLOGY GUIDE 

Dllcrtptor Symbol Ulla. 

Th. r.c ..... "d.d .yd>ol. for the c ........ ly used .. oust Ie ducrlptoro belled on A-... lghtlng .re cont.lned In 
T.bl. 1_ A .... t .. oustlc crlterl. end .tondordo used by EPA are derived fre. the A-.... lghted.ound I.vel • 
• 1 .. 1t all ducrlptor .yd>ol ungo guidance I. contained In Tlble I. 

Sinee .caustlc _Ioture Includel weighting network. other thsn "A" and ••• ur __ U other thsn 
prellure ..... ponelon of Table I _ cltYel""",, (Tobie II). The group adopted tho AIIsl d •• crlptor-Iyd>ol 
.cheme which I •• tructured Into throa .teg... Th. flr.t .teg. Indlcltt. thet tht ducrlptor I •• I.vel 
CI •••• bo.ed upon the log.rlt~ of a r.tlo). tht .oconcI .toga Indlc.te. tht typo of quantity (power. 
pr.lsurt. or .ound e.poaurt). and tht third .tagt Indlctt .. tht weighting network CA. 8. C. D. E ..... ). 
If no weighting network I. 1"..,lfled. "A" weighting I. LI1dorotood. E.Ceptl ..... r. the A-w.lghted lound 
I.vel end tho A-weighted pelk _ lev.1 which rtC\Ulrt thtt tho "A" bt ."..,!fled. FOr convenlenc. In 
thOle .Itustl .... In which an A-weighted ducrlptor I. btlng cOlllplred to that of anoth.r ... Ishtlng. the 
Ilt.rnatlve column In Tobit II permit. tht Inclusion of tho "A". for .'IOpI ••• report on blelt nol •• 
Might wl.h to contre.t the LCdn with tht LAdn. 

Although not Included In the tabl,". It II ello rec"""",""", th.t "Lpn" and "LopH" be used el .yd>ol. for 
perceived nolle 'IV'" and effective perceived nola. llve'l, t.,pectlvlly. 

It 1, rec~ that In their tnltlal use within, report, such tenIB be written In full, rather than 
ebbrevl.ted. An t'lOplt of prtf.rred utlg. I ••• followlI 

The A-weighted .ound lovel CLA) was me •• ured before and .ft.r the Inot.ll.tlon of .. oustlc.1 tre.tment. 
Tht ..... ured LA v.lut ..... r. 85..and 75 cia respoetlvtly. 

pelcr'ptot NDM!n91etur, 

With regard to energy IVlrl.'ng oYer time, the teMm "Ivlragl" should be discouraged In favor of the term 
"equlvalent". Hence, Leq, II designated the IleqUtvllent aOU'ld l.vel ll • For Ld, Ln, and ldn, tleqJlvalent" 
need not bt It. ted .Inee tho toncept of dey. night. or dey-night Iv.r.glng I. by definition LI1dontood. 
Therefore. the de.lon-tlone are "day .ound level", -nIght ,ound level". end "dey-night ,ound level N, 

r •• "..,tlvely. 

Th. po.k .ound I.vol I. the log.rlthmlc r.tl. of pe.k .ound pre •• ur. to a r.feronc. pro •• ur. end not tho 
maxlmuw root meln square pres,ure. While the latter I. the .. xlmum sound pre •• ure level. It I. often 
Incorrectly labelled pe.k. In thet eound I~I .. ter. heve '~.k" •• ttlng •• thl. dl.tlnctlon I .... t 
I_rtont. 

"Background _lentil should be used In \leu of "backllrOUldIl, "aRblent", urealdlal", or "Indigenous" to 
describe tho level ch.r.ct.rl.tlc. of the goner. I background nol •• duo to tho contribution of oany 
unldentlflabl. noh •• oure •• neor and far. 

With regard to unit •• It Ia roe ..... ,dee! that the unit declbtl (abbr.vloted dB) bt u.ed without 
modlflc.tlon. Hence. DBA. PNcIa. and EPNdB are not to bt uoed. E • ...,I •• of thl. pr.ferred us.ge ar .. tho 
Perceived Nol •• L.v.I CLpn WI. found to be 75 cia. Lpn • 75 dB). Thi. decl.lon WII bo.ed upon tho 
rocOO1llOllf1dotlon of the N.tl ... 1 Bunou of Stondord •• Ind the poll.lea of ANSI and tho Acouttl •• 1 Socl.tyof 
Amerlc •• all of whl.h dls.llow any MOdlflc.tlon of btl •••• pt for prefl ••• Indl •• tlng It ... Itlple. or 
.ubmultlpl •• C •• g •• decl). 

Noh' Ipst 

In dl.cusllng nols. I .... ct. It Is roc,"",oonded that "L.v.1 Weighted Populetlon" (LWP) repl.ce "Equlv.lent 
NOts. I"""ct" (ENI). Th. te .... "R.I.tlve Chsngo of IlIIp8Ct" (RCI) .holl bt used for cOlllplrlng tho r.l.tlva 
dlff'ronc •• In LWP bttween two .It.motl .... 

Further. when .pproprlate. "Nol •• I""""t Index" (Nil) .nd "Population Weighed LOI. of He.rlng" CPHLl .h.lI 
bt u.ed c .... l.t.nt with CHABA \/orklng Group 69 Report Guldol In .. for P!,!!?!!rlns EnvlrPl!!!!!!!t.1 Il!I!!Ct 
St.temrnt! (1977). 
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APPENDIX B (CONTINUED) 

TABLE I 

A-WEIGHTED RECOMMENDED DESCRIPTOR LIST 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

TERM SYMBOL 

A-Weighted Sound Level 

A-Weighted Sound Power Level 

Maximum A-Weighted Sound Level 

Peak A-Weighted Sound Level 

Level Exceeded x% of the Time 

Equivalent Sound Level 

Equivalent Sound Level over Time (T) (1) 

Day Sound Level 

Night Sound Level 

Day-Night Sound Level 

Yearly Day-Night Sound Level 

Sound Exposure Level 

(1) Unless otherwise spBCIned, time Is In hours (e.g. the hourly 
equivalent level Is 1.eq(1)). TIme may be speclfted In non-
quantitative terms (e.g., could be spaclfled a I.eq(WASH) to 
mean the washing cycle noise for a waehlng machine). 

LA 

LwA 

Lmax 
LApk 

l,c 

Leq 

Leq(T) 

Ld 

Ln 

Ldn 

Ldn(y) 

LSE 

SOURCE: EPA ACOUSTIC TERMINOLOGY GUIDE, BNA 8-14-78, 
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1. 

2. 
3. 
4. 

5. 

6. 
7. 

B. 
9. 

10. 
11. 

12. 
13. 

14. 

15. 

APPENDIX B (CONTINUED) 

TABLE II 

RECOMMENDED DESCRIPTOR LIST 

ALTERNATIVE(1) OTHER(2) 
TERM A-WEIGHTING A-WEIGHTING WEIGHTING UNWEIGHTED 

Sound (pressure)(3) 
Level LA '-pA Le,Lpe 

Sound Power Level '-wA '-we 
Max. Sound Level Lmax LAmax Lemax 
Peak Sound (Pressure) 
Level 

LApk Lepk 

Level Exceeded x% of l,c LAx Lex the TIme 
Equivalent Sound Level Leq LAeq Leeq 
Equivalent Sound Level (4) Leq(T) LAeq(T) Leeq(T) Over TIme(T) 
Day Sound Level Ld LAd Led 
NIght Sound Level Ln LAn Len 
Day-Night Sound Level Ldn LAdn Ledn 
Yearly Day-NIght Sound 
Level Ldn(y) LAdn(y) Ledn(y) 

Sound Exposure Level LS lsA Lse 
. 

Energy AVeraee Value Leq(e) LAeq(e) Leeq(e) Over INon-T me Domain) 
Set 0 ObservatIons 

Level Exceeded x% of l,c(e) LAx(e) Lex(e) the Total Set of 
~on-Tlme Domain) 

bservatlons 
Average l,c Value LAx Lex 

(1) "Alternatlva" symbols may be used to assure clarity or consistency. 
(2) Only B-welghtlng shown. Applies also to C,D,E,.-welghtlng. 

(3) The term "pressure" Is used only for the unwelghted level. 

(4) Unless otherwise 8peclfled, time Is In hours (e.g., the hourly equlvalant level II 
Leq(1). TIme may be speclfled In non-quantltatlve terms (e.g., could be speclned 
al Leq(WASH) to mean the washing cycle noise for a washing machine. 
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'-p 

'-w. 
'-pmax 
LPk 

'-px 

Lpeq 
~eq(T) 

Lpd 

~n 
~dn 
Lpdn(y) 

LSp 

'-peq(e) 

Lpx(e) 

Lpx 



APPENDIX C 

SUMMARY OF BASE YEAR AND FUTURE YEAR 
TRAFFIC VOLUMES ALONG PIlLANI HIGHWAY 

ROADWAY -CY 2008- CY 2022 (NO BUILD) CY 2022 (BUILD) 
LANES AMVPH PMVPH AMVPH PMVPH AMVPH PMVPH 

North of Kilohana Street (N6) 502 1,043 1,020 1,760 1,410 2,280 
North of Kilohana Street (56) 941 837 1,550 1,515 1,910 2,055 

Two-Way 1,443 1,880 2,570 3,275 3,320 4,335 

South of Kllohana Street (N6) 296 821 710 1,480 1,100 2,000 
South of Kilohana Street (56) 798 572 1,370 1,145 1,775 1,685 

Two-Way 1,094 1,393 2,080 2,625 2,875 3,685 

North of Okolani Drive (N6) 290 770 705 1,425 1,095 1,945 
North of Okolani Drive (56) 759 549 1,330 1,125 1,690 1,665 

Two-Way 1,049 1,319 2,035 2,550 2,785 3,610 

South of Okolani Drive (N6) 214 711 475 1,205 865 1,725 
South of Okoiani Drive (56) 723 461 1,220 815 1,560 1,355 

Two-Way 937 1,172 1,695 2,020 2,445 3,080 

North of Wailea Ike Drive (N6) 217 752 530 1,360 930 1,910 
North of Wailea Ike Drive (56) 723 461 1,300 875 1,670 1,425 

Two-Way 940 1,213 1,830 2,255 2,600 3,335 

South of Wailea Ike Drive (N6) N/A N/A N/A NlA 130 125 
South of Wailea Ike Drive (56) N/A N/A N/A N/A 85 155 

Two-Way N/A N/A NlA N/A 215 280 

NOTES; 
1. "No Build" Represents Conditions without Honua'ula Project and without AddHional Makena Resort Projects. 
2. "Build" Represents Conditions with Honua'ula Project Plus Additional Makena Resort ProJects. 
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APPENDIX F-l. 

Sound Wall Analysis 
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LINDA LiNGLE 
GOVERNOR OF HAWA1! 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

July 16, 2009 

Mr. Mark Roy, Project Manager 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawai'i 96793 
pianning@mhplanning.com 

STATE HISTORIC PRESERVATION DIVISION 
601 KAMOKILA BOULEVARD, ROOM 555 

KAPOLEI, HA WAll 96707 

LAURA H. THIELEN 
CHAIRPE.IlSON 

BOARO OF LAND AND NATURAL II.F..sOUII.CES 
COMMISSION ON WATEII.II.£'sOUII.C~ MANAGEMENT 

RUSSELL V. TSUJI 
FIRST OIOPUn' 

KEN C. KAWAHARA 
Df.Pl:T'o' DIRECTOIl- W.ITf.R 

"'QUAnc R£.SOURCU 
110 ... TlNG Al-IO OCF""!>.' RF.CII.EA TION 

BURF.W OF CONVEYANCf..s 
COMMIS~ION ON WATER RF~~OUII.CE MANM,f_\tE),T 

CONSF.R\·ATION ..,ND COASTAI.I.,INOS 
CONSERVATION AND Rf.SOURCF.8 ENfORCEMENT 

ENGlNEEIlING 
fOIlF.STRY ANDwn.oUfF. 
HISTORIC PII.£.SF.RVIlTlON 

I.:..,HooI.AWf. ISLAND RESERVE COMMISSION 
LAND 

STATE PAII.I.:S 

LOG NO: 2009.0148 
DOC NO: 0907PC30 
Archaeology 

SUBJECT: Chapter 6E-42 Historic Preservation Review - Early Consultation on the Pi'ilani 
Highway Widening to Four Lanes between Kilohana and Wailea Ike Drive 
Paeahu Ahupua'a, Makawao District, Island of Maui 
TMKs: (2) 2-1-008:046; (2) 2-1-008:113; (2) (2) 2-1-008:130; 2-1-008:131; 
(2) 2-1-008:999; (2) 2-1-014:999; (2) 2-1-015:999; (2) 2-1-026:094 

Thank you for the opportunity to comment on the aforementioned project, correspondence for which we 
received on February 6 of2009. Please accept our apOlogies for the lengthy delay in responding. 

Based on the submitted document, the project involves widening improvements to the Pi'ilani Highway 
between Kilohana Drive and Wailea Iki Drive, as requested by the County of Maui in association with the 
rezoning application made by Honua'ula Partners, LLC. The proposed areas of effect are all within or 
immediately alongside an existing County roadway/road right-of-way. The proposed project is also 
located in an area where numerous isolated and clustered pre-Contact period human burials and other 
culturally significant deposits have been found. Given the above information, the most reasonable form 
of mitigation appears to be precautionary archaeological monitoring during all project related ground 
altering disturbance. 

Therefore, upon review of any permit application associated with the proposed project forwarded to us by 
the County ofMaui, we will likely recommend the following: 

A qualified archaeological monitor shall be present during those portions of the project which involve 
ground altering disturbance in order to document any historic properties which may be encountered and 
to provide mitigation measures as necessary. Please note that ground altering disturbance includes 
preViously disturbed stratigraphy, as culturally significant subsurface deposits are often found in these 
contexts. 

As per Hawai'i Administrative Rules (HAR) § 13-279, this means that prior to the commencement of 
ground altering disturbance associated with the proposed project, the project developer or developer's 
agent must submit an appropriately prepared monitoring plan to this office for review and acceptance. 
The plan must contain the following provisions: 



Munekiyo & Hiraga, Inc.lMark Roy 
PageZofZ 

I) Specify the kinds of historically or culturally significant sites or remains of sites anticipated 
and where in the construction area they are likely to be found; 

2) Specify how such sites or remains of sites will be documented; 
3) Specify how such sites or remains of sites will be treated; 
4) Specify that the archaeologist (s) conducting the monitoring has (have) the authority to halt 

construction in the immediate area of the find in order to carry out the plan; 
5) Specify that coordination between the archaeologist and construction crew has been 

scheduled so that all involved parties are aware of the plan and what it means; 
6) Specify what laboratory work will be performed on any cultural sites or remains of sites that 

might be found in the project area; 
7) Specify details concerning the archiving of any collections that are made; 
8) Specify a schedule of report preparation and that the report will be submitted within the 

required 180 days after completion of the proposed undertaking. 

A list of those meeting the requirements to perform such work can be obtained on the SHPD's website at 
http://hawaii.gov/dlnr/hpdlpdfsi2009-Permittee.pdfor by contacting our main office at (808) 692-8015. 

If you have any questions or comments regarding this letter, please contact the SHPD's Lead Maui 
Archaeologist, Ms. Patty Conte (PattvJ.Contelalhawaii.gov). 

Aloha, 

Nancy McMahon, Deputy SHPO/State Archaeologist 
State Historic Preservation Division 

c: Sinoto Consulting, LLC: akihikosinotolalaol.com 
Jeff Hunt, Director, Dept. of Planning, FAX (808) 270,7634 
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Management Summary 

Report 

Date 
Proj ect Location 

Acreage 

Ownership 
Project Description 
Region of Influence 

Agencies Involved 

Environmental 
Regulatory Context 

Results of 
Consultation 

Recommendations 

3 

Cultural Impact Assessment for the Proposed Pi'ilani 
Highway Widening Project; specifically focusing in the moku 
(district) called Honua'ula District (now Makawao), Maui 
Island 
February 2009 
County of Maui; Pi'ilani Highway from Kilohana Drive to 
Wailea Ike Drive 
I mile of an existing 2-lane road will be expanded into a 4-
lane highway 
Honua 'ula Partners, LLC 
Expansion of existing Pi'ilani Highway to 4-lanes 
Direct effect on Maui Meadows, Wailea Kanani, Wailea 
Pualani Estates, Kai Malu at Wailea, Wailea Gateway 
Shopping Center, and The Bluffs at Wailea Subdivisions with 
an indirect effect on the Makena Community 
SHPCIDLNR, Maui County Council, Maui County Planning 
Department, SHPD, HOOT 
The Undertaking is Subject to both State and County Zoning 
Regulations, the Cleanwater Act, and Other Environmental 
Regulations 
No concerns regarding Mauka-Makai Trails, Native Plants, 
Archaeological Sites, Current Gathering Practices or Access 
Concerns 
Preservation Precincts for Native Flora and Archaeological 
Sites, Stewardships, etc ... 

Pi'ilani Hwy CIA prepared by Hana Pono, LLC 4/18/09 



4 

Cultural Summary 
The focus of this study is on the roughly I mile long straightaway of the Pi'ilani Highway 

from Kilohana Drive to Wailea Ike Drive, which is sandwiched between Maui Meadows 
Subdivision mauka (upward) of the Pi'ilani Highway and the following subdivisions makai 
(ocean side) ofPi'ilani Highway: Wailea Kanani, Wailea Pualani Estates, Kai Malu at Wailea, 
Wailea Gateway Shopping Center, and The Bluffs at Wailea. The widening of this section of 
highway addresses the anticipated increase in traffic in Wailea and Makena. 

This portion ofland is at the tip of the traditional district of Honua'ula and Southwest 

Figure 1: Blue rock foundation at project area 

district called Kula. Due to 
the location of the project 
area relative to the large mass 
of Haleakala the daily trade 
wind is funneled from 
Kahului all the way through 
Makena from the early 
afternoon into the wake of 
the sunset hour at South 
Maui. Along with these 
winds, the hot sun in Kihei 
and Wailea has baked the 
sandy earth that sits upon a 
solid rock foundation. In the 
area of the proposed 
widening, the cut along the 
sides of Pi'Hani Highway 
indicates that the foundation 
is bedded solid blue rock. 

For years, the only way to get to Wailea 'Ike and Makena from Kihei was by an ancient 
walkway starting at the ocean side of Kalama Park. As South Maui continually expanded, the 
residents found it necessary to find other methods and roadways to reach Makena. Ancient 
methods of canoeing and coming down from Ulupalakua upon the footpaths continued but 
walking along the sea coast eventually gave in to horses and ox drawn carts. The same path gave 
way to a dirt road for Model T cars. The road was covered with sand and oil as Kupuna Clark 
cited until more developments took place beyond the park. 

As Wailea kept on growing, it was deemed necessary to build Pi'ilani Highway. And 
now, with Honua 'ula and Makena Resorts on tbe planning books for more development, 
widening tbis corridor will assist traffic flow to and from Soutb Maui. 
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Introduction 
Under contract to Honua 'ula Partners LLC, Hana Pono LLC of Maui, prepared this 

CuI rural Impact Assessment (CIA) for the proposed expansion/widening ofPi'i1ani Highway to 
Wailea Ike Drive in Wailea mauka (uplands), Makawao District, Maui Island. This CIA was 
undertaken in accordance to HAR Title 11 Chapter 200-4(a) and Chapter 343 of the Hawaii 
Revised Statutes. The content generally follows the guidelines for assessing cultural impacts as 
set forth by the State of Hawaii Office of Environmental Quality (OEQC 1997). This study 
includes a summary compiled from infonnation acquired through archival research, literature 
search and oral interviews with persons knowledgeable with the immediate project area as well 
as the Honua 'ula region. 

Figure 2: View of project area 

Project Area 
The subject of our current study is comprised of a small strip of land running parallel 

with the Maui Meadows subdivision at the beginning of the township Wailea. The proposed 
project is being undertaken in conjunction with the proposed residential development project 
known as Honua'ula, which echoes the name of the traditional district. 

The immediate boundaries of the project area are the existing Maui Meadows and a 
portion of the proposed Honua'ula development to the east, Kilohana Road to the north, and 
Wailea- Ike Drive to the south. 
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Since the cultural significance of an area must be assessed in the context of the 
surrounding greater region, the subject of our study will be the area of the traditional Honua'ula 
District. The moku (section) of Honua'ula lies between Kula of the north, Kahikinui of the east, 
the sacred islands of Molokini and Kaho'olawe of the west and the ocean to the south. 

Methods 
The scope of this report will be to compile a cursory summary based on various 

historical, cultural and ethnographical accounts and facts regarding Honua'ula. The information 
was acquired through archival research, literature searches and oral interviews with persons 
knowledgeable with the immediate project area as well as the Honua'ula region. 

Chronological Background 

7 

Six time periods shall be discussed with a general overview of each providing the reader 
some background to get a bigger picture of how Hawaiian culture has been shaped by the various 
external influences. This discussion of mythical and documented ancient history will provide the 
reader with an understanding of how we arrived at present day. 

Era 1: Mythical Creation 
Traditional stories start with the creation chant called "Kumulipo." The Kumulipo brings 

darkness into light. Embedded in this all-encompassing chant includes the tale of the coming of 
the Hawaiian Islands through the mythical stories of Pele and another demigod named Maui 
who, with his brothers, pull up all the islands from the bottom of the sea. 

The latest and last physical appearance ofPele occurred as late as mid-l800s when the 
Fire Goddess flowed from the top of the southern slopes of Haleakala down through Honua'ula 
and landing at the surf of Miikena and Wailea. 

In the Hawaiian Annual published by Thomas Thrum and James Dana's "Characteristics of 
Volcanoes", are reported Father Bailey's statements of his oral interviews explaining that the last 
flow had occurred in 1750 (Sterling 1998: 228). 

Many of the lava flows in the summit depression and in the Ulupalakua to Nu'u area were 
dark black and bare 'a'a (rough, jagged type of lava landscape). The two freshest lava flows run 
near La Perouse Bay. The upper flow broke out of a fissure near Pu'u Mahoe and the lower flow 
broke out at Kalua 0 Lapa cone. Both flows contain large balls or wrapped masses of typical 'a'a 
found throughout Hawai'i. 

Era 2: Pre-contact Migration - 0 to 1100AD 
The occupation of the Hawaiian archipelago after its mythical creation came in distinct 

eras starting around 0 to 600 A.D. This was the time of migrations from Polynesia, particularly 
the Marquesas. Between 600 and 1100 A.D. the population in the Hawaiian Islands primarily 
expanded from natural internal growth on all of the islands. Through the course of this period 
the inhabitants of the Hawaiian Islands grew to share common ancestors and a common heritage. 
More significantly, they had developed a Hawaiian culture and language uniquely adapted to the 
islands of Hawai'i which was distinct from that of other Polynesian peoples (Fomander 1919: 
222). 
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Era 3: Early Tahitian Migration -1100 to 1400AD 
This third period, between 1100 and 1400 A.D., marks the era of the long voyages between 

Hawai'i and Tahiti and the introduction of major changes in the social system of the Hawaiian 
nation. The chants, myths and legends record the voyages of great Polynesian chiefs and priests, 
such as the high priest Pa'ao, the ali'inui (Head Chief) Mo'ikeha and his SOns Kiha and 
La'amaikahiki, and high chief Hawai'i1oa. Traditional chants and myths describe how these new 
Polynesian chiefs and their sons and daughters gradually appropriated the rule over the land from 
the original inhabitants through intermarriage, battles and ritual sacrifices. The high priest Pa'ao 
introduced a new religious system that used human sacrifices, feathered images, and enclosed 
heiau (temples) to facilitate their sacred religious practices. The migration coincided also with a 
period of rapid internal population growth. Remnant structures and artifacts dating to this time 
suggest that previously uninhabited leeward areas were settled during this period. 

The target area of study is in Honua'ula, which is an ancient name that was introduced to 
Hawai'i by Chief Mo'ikeha of Tahiti. The reason Chief Mo'ikeha decided to depart from Tahiti 
was to separate himself from his lover Lu'ukia who originally came from Hawai'i with her 
husband Olopana. Lu'ukia had created turmoil in Mo'ikeha's life and therefore the Chief felt that 
his separation from her would heal his wounds. (Sterling 1998: 214) 

Era 4: 'Ohana -1400 to 1600AD 
The fourth period dates from 1400 through 1600. Voyaging between Hawai'i and Tahiti 

ended. The external influences of the migrating Polynesian chiefs along with internal 
developments within the culture resulted in sophisticated innovations in cultivation, irrigation, 
aquaculture, and fishing. These innovations were applied in the construction of major fishponds, 
irrigation systems, and field cultivation systems. Such advances resulted in the production of a 
food surplus that sustained the developing stratification of Hawaiian society into three basic 
classes: the ali'i (the chiefs), kahuna (the priests), and maka'ainana (the commoners). Oral 
traditions relate stories of warring chiefs, battles, and conquest resulting in the emergence of the 
great ruling chiefs who controlled entire islands, rather than portions of islands. These ruling 
chiefs organized great public works projects that are still evident today. For example, 'Umi-A
Liloa ofHawai'i constructed taro terraces, irrigation systems, and heiau throughout Hawai'i 
island, including the Pu'uhonua at Kealakekua. King Pi'i1ani was inspired to construct a "King's 
Highway" that passed through Honua'ula as it encircled the entire island of Maui. 

Era 5: Chiefly rule of the Ahupua'a-1600 to 1778 
In the fifth period, during the century preceding the opening of Hawai'i to European contact in 

1778, the Hawaiian economy expanded to support a population between 400,000 and 800,000 
people. The social system consisted of the 'ohana who lived and worked upon communally held 
portions of land called 'iii within the ahupua'a natural resource system. These familieg..- the 
building blocks of the Hawaiian social system--were ruled over by the stewards of the land, the 
chiefs along with their retainers and priests. The history books are filled with tales of battles 
among the chiefs from all islands. 

Even during this period of chiefly rule, land in Hawai'i was still not privately owned. The 
chiefly class which provided stewardship over the land divided and re-divided control over the 
districts of the islands among themselves through war and succession. A single chief could 
control a major section of an island, a whole island or several islands depending upon his 
military power. 
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The chief divided his landholdings among lesser ranking chiefs who were called konohiki. 
The konohiki functioned as supervisors on behalf of the chief over the people that lived on the 
lands and cultivated them. The tenure of a konohiki was dependent upon his benefactor, the 
chief. Konohiki were often related to the chief and were allocated land in recognition ofloyal or 
outstanding service to him. However, unlike elsewhere in Polynesia, the konohiki were rarely 
related to the maka'ainana or commoners on the land under his supervision. Thus, the konohiki 
represented the collective interest of the ali'i class over the maka'ainana as well as the individual 
interest of his patron chief. 

The lands allocated to the konohiki were called ahupua'a. Ahupua'a boundaries coincided 
with the geographic features of a valley. The typical windward ahupua'a ran from the mountain 
to the ocean, were watered by a stream, and were bounded on both sides by mountain ridges. On 
the other hand, leeward ahupua' a rarely had permanent streams, thus the well-water upland areas 
became important in the leeward regions. The overall intent of either ahupua'a is that it would 
afford the 'ohana who lived in the ahupua'a access to the basic necessities of life-- marine foods 
from ocean reefs and streams, low lying wetlands for taro, fresh water, timber, and medicinal 
plants from the uplands and forests. 

The konohiki supervised all productive communal labor within the ahupua'a month-ta-month 
and season-to-season. He collected the annual tribute and determined if it was sufficient in 
relation to the productivity of the land. He regulated the use of land and ocean resources, 
administering the kfulawai (law) applying to the use of irrigated water as well as to fishing rights 
in the ocean. The konohiki was responsible for organizing communal labor for public works 
projects such as roads, fishponds, and irrigation systems. 

The ahupua'a of the konohiki was further divided into strips of land called 'iii which were 
allocated to the maka'ainana (common Hawaiians). These land grants were given to specific 
extended family units of maka'ainana called 'ohana. The 'iii either extended continuously from 
the mountain to the ocean or was comprised of separate plots of land located in each of the 
distinct resource zones of the ahupua'a. In this wayan 'ohana was provided access to all of the 
resources necessary for survival (Handy, Handy & Pukui 1972: 49). 

Era 6: Captain Cook to present-1778 to present 
In 1778, the arrival of Captain Cook drastically changed Hawai'i from a Stone Age Society to 

a Nation dependent upon imported goods and technologies. The importation of new animals and 
plants changed the islands and put a lot of stress on the eco-system that sufficiently provided for 
the Hawaiian people in ancient times. Captain Cook and those Westerners that soon followed 
brought diseases that the Native Hawaiians had no immunity against and the onset of several 
epidemics caused a major population decrease throughout the archipelago of Hawai'i. 

The arrival of the Christian missionaries in 1820 caused another shift in the Hawaiian socio
religious system. The Hawaiians believed in many gods and now through the missionary 
teachings, they were taught that there was only one God. Along with these two major changes 
came the moving away from the barter system because the money system was introduced. 

The success of King Kamehameha uniting the islands in the late 1800's established a ruling 
family for several years until a new government under King Kamehameha III established the 
Great Mahele that introduced private land ownership-a move away from the concept of land 
stewardship. 

Private land ownership now brought new businesses to Hawai'i the first being the sugarcane 
industry and ranching followed by the pineapple industry. These businesses required labor that 
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started the immigration movement to Hawaii beginning with the Chinese, Japanese, etc ... 
Hawai'i is said to be the melting pot of the Pacific. 

The Name Pi'ilani 
The usual custom of royal marriages required the bride to be secluded from all male 

company except the husband until her pregnancy was assured. This custom assured that the child 
born was of royal descent. When Kahekili's son, Kawaokaohele, chose his bride, Princess 
Kapalaoa ofO'ahu she was subject to this hymeneal seclusion. During this time a strange 
incident occurred. In the early evening, the peace was shattered by the screams of Kapalaoa. 

Due to the kapu the warrior guards were not able to approach the Princess, only her ladies-in
waiting could come to her aid. As they entered the darkened room, they beheld a fearsome sight. 

Resting upon the princess was a huge dragon-like lizard. This fonn was one traditionally 
used by the God of Power and Destruction. It was Ka in his physical manifestation. Even as the 
women watched, the dragon slowly rose in the semi darkness and disappeared. 

When the Princess Kapalaoa gave birth to a son he was given the name of Pi'ilani (translated 
to mean; Ascent to Heaven) 
to memorialize the visitation 
of the divine Kii. This 
tradition bequeathed to the 
royalty of Maui, their claim 
of divine descent and also the 
belief that their kingdom 
could never be conquered 
except by a descendant of 
Kane, God of Life and 
Creation. Interestingly, 
Kamehameha I whose birth 
signified his descent from the 
Kane lineage-- did take the 
Kingdom of Maui. Figure 3: Ascending to Heaven- a mauka view 

from the project area King Pi'ilani was the 15th 

Mo'i (king) ofMaui; he 
reigned in the 14th century at 

the heart of the innovative era. And like Kameharneha the Great of later years, he unified the 
island ofMaui, Lana'i, Moloka'i and Kaho'olawe. The battles for unification of these four 
islands were followed by a long period of peace, stability, and prosperity at which time he 
dedicated his efforts to building the King's Highway. Also called the Pi'ilani Highway or the 
Alaloa (long road), it was intended to encircle the coastline of Maui connecting heiau and 
villages. The king was highly respected as a wise ruler who cared for his people by visiting them 
at their ahupua'a (land division). Because he liked to travel throughout his kingdom, the Alaloa 
was instrumental in his travels in and around the coastline of Maui. King Pi'ilani was not able to 
complete the Pi'ilani Highway in his lifetime, fortunately his son followed through on his behalf. 

No other monarch is so revered by the people of Maui as Pi'ilani, and even in their mele 
(chant or poetry), the Island of Maui is often addressed as Na-Hono-A-Pi'ilani-the bays that 
belong to Pi'ilani. 
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At the time of King Pi' ilani' s death, his kingdom encompassed all of what is called Maui 
County today. King Pi'ilani's children were: the oldest Lono-a-Pi'ilani whose mother was La'ie
lohelohe-i-ka-wai, next came Lono's younger sister, Pi'ikea, then another sister, Ka-la-'ai-heana. 
The youngest was Kiha-a-Pi'ilani, who was born and reared on 'Oahu. 

Two Heirs to the Maui Kingdom 
King Pi' ilani left two heirs to the kingdom, the oldest son and the youngest son. He wanted 

the two brothers to share the ruling powers between them. When King Pi 'Hani died in Lahaina 
the kingdom of Maui became Lono-a-Piilani's as Kiha-a-Piilani was not present at the time of 
his father's death. Lono-a-Piilani wasted no time in establishing his authority and directing his 
younger brother to be submissive to him. However, the O'ahu elders who reared Kihapi'ilani 
made many predictions about his life that he would endure living in poverty and eventually 
would become a powerful ruler. In the first years of Lono's reign all the people in the kingdom 
were content. Lono took care of his youngest brother; Kiha returned the gesture by caring for the 
people of the kingdom. His older brother didn't appreciate that because he thought that his 
younger brother was trying to win the people over in order to stage a revolt against him. Lono 
kept a close eye on Kiha. Both brothers planted taro in the ahupua'a ofWaihe'e. Kiha's taro 
patch exceeded his elder brother's in size, which made the king very angry. He therefore sought 
to kill his younger brother. Kiha fled and began his life as a maka'ainana (commoner). He lived 
in disguise and poverty for many years as predicted by the elders until one day he would become 
the predicted famous ruler. Kiha established an army on the Island of Hawai'i where his older 
sister, Pi'ikea had gone to live and was eventually able to overthrow his brother and become the 
17'h Mo'i(King) of Maui. (Kamakau, 1961: 22) 

Alaloa, the Long Road 
After establishing his authority and settling 

the people ofMaui, Kihapi'ilani turned his 
attention to his father's "Alaloa". He extended 
the work of his father and continued the Alaloa 
Road so that it started up again in Ulupalakua 
and the new ruler was responsible to take it all 
the way to Hana and thereby completing his 
father's dream. In some areas, the road was 
paved with rock 4-6 feet and over 138 miles 
(222km.) long. 

The early settlers in Hawai'i traveled on foot 
up and down the mountains and if they lived 
close to shore, they paddled from one part of the 
island to the other or completely around it They 
also traveled from island to island on their 
canoes. By building the Pi'ilani highway on the 
island ofMaui, the King probably involved the 
entire population of the island since it required a 
large work force to complete the road. 
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In his lifetime, there was a modest population on the island and they probably had cleared out 
some type of walk way or path along the seashore and maybe up to the mountains. To build the 
Kings Highway would take a lot of rocks since evidence shows that in some of the areas of the 
remaining highway, the engineers of the King were selective in choosing the pahoehoe rocks 
(smooth lava rock). Even at the lava flow with 'a'a Gagged lava), pahoehoe were placed on 
them. If there was no pahoehoe rock, they used tools such as the Hawaiian stone adze called ko'i 
to break down those jagged edged lava so that one could walk on the road. If they needed to 
dig, they used another archaic tool called the' 0' 0 or digging stick to make their holes. The path 
along the ocean had rocks that were fetched from the seashore since they were smoothed and 
easier on the feet. When the road approached the streams, similar type of smooth rocks were 
taken from the riverbeds and placed on the roads. Otherwise, smooth chips of blue rock served 
as the foundation of Alaloa. Upon its completion, the road became the only ancient highway to 
encircle any of the Hawaiian Islands. 

The present day Pi'ilani Highway starts from the western part of Maui lined up with bays of 
Hononana, Honokohau, Honolua, Honokahua, Honokeana, and Honokowai. It is said that the 
Hono A Pi'ilani (bays of Pi'ilani) could be seen from Kaho'olawe, Lana'i and Moloka'i. 

Today, the route of Honoapi'ilani Highway stretches from beyond the bay areas cutting 
through Lahaina, continuing to 'Olowalu and circling the point at Ma'alaea on the other side of 
the mountain and runs right up to Wailuku town where it ends. Doing its course to Central Maui, 
a branch of the road takes a right tum and heads towards South Maui all the way to our ending 
target area of Wailea. Again, Pi'ilani Highway then leap-frogs up to Ulupalakua and stays its 
course to Hana. The present day namesake does not follow the exact course of the ancient 
Pi'ilani Highway, but it shares several parallel segments. 

Pathways from Kalama Park, Kihei to Makena 
It is still common knowledge among kupuna (elders) who lived during the 1930s in South 

Maui that there was no existing road from Kihei to Miikena except for a walking trail along the 
shoreline. When the four-legged animal came to Hawai'i, the horse, donkey, Oxen and mule were 
used extensively to transport supplies or to ride from Kihei to Miikena and out to Kaupo. 

Upon interviewing one elder, a question was asked about a family that lived in Kihei. This 
was a familiar answer. "Go down and follow the road and you pass the four coconut trees. Then 
you come down to the plumeria tree. When you pass this street, you turn right. Dirt road. That's 
where they live." MD Albrono (Honua'ula Report: 6,9). This statement expresses how the 
Hawaiian people viewed their surroundings, mostly by the plants, stones and topographical 
feature that existed from before they were born. It was a simple life, without traffic lights and 
highway names. 

In describing travel to Miikena, kupuna Eddie Chang says we came down from Ulupalakua. 
There wasn't a road until World War II when the military built the road to have access to 
Makena. Supplies were shipped to Miikena landing. Kupuna reminded us that the landing was 
built before the Kahului Harbor. In fact, Miikena actually had two harbors one at the present 
landing and the other at the Miikena Church. (Honua'ula Report: 3,7) 

Eventually, a good road was developed along the ocean side and called South Kihei Road. 
Later, the Pi'ilani Highway was constructed which connected to Honoapi'ilani Highway of West 
Maui starting at the base ofMokule1e Highway above the South Kihei Road. It follows the same 
parallel route until it reaches Kilohana Avenue tben later was extended to Wailea 'Ike Road. 
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In short, the above paragraphs provide a description of the rapid changes of the lifestyle of 
the people who were accustomed to walking the land rather than speeding along in vehicles that 
would get them to their destination. The Hawaiian people had a sense by walking the land 
barefooted that they would be in contact with the mana (life force, spiritual power of the land) 
that would invigorate their entire being which would keep them healthy, focused and in-tune 
with what the island provided them. Even today those who have attempted to walk the 'aina 
barefooted find how invigorating it is to travel at a speed that allows for careful observation. 

On the other hand, the development of the modern roadways that went from Kihei through 
Wailea and reached down to Miikena made for easier access to all of the fishing, surfing and sun
tanning locations that South Maui has to offer. 

Cattle Ranching and Hawaiian Planters 
At the turn of the century 1900, Honua'ula was rich with pili-grass, tobacco, cotton, ilima, 

native plants, and trees, such as noni and kukui. Hawaiian planters populated areas surrounding 
the proposed Pi' ilani H ighwa y Widening project. With the introduction of cattle and ranching in 
this region, changes to the environment have been documented. 

In Honua'ula as in Kahikinui and Kaupo, the forest zone was much lower and 
rain more abundant before the introduction of cattle. The usual forest zone 
plants were cultivated in the lower uplands above the inhabited area. Despite 
two recent lava flows, which erupted in about 1750, the eastern and coastal 
portions of Honua'ula were thickly populated by Hawaiian planters until recent 
years. A number of families whose men are employed at Ulupalakua Ranch 
have homes near the ranch house. Close by these native homes are little dry 
land taro cultivated. (Handy, p. 508) 

Ranching has been blamed for many of the district's environmental problems. The cattle and 
goats stripped the land of its native flora while destroying ancient Hawaiian temples and 
gravesites. Ranching operations took over land previously owned by Hawaiian families. Some 
Hawaiians left the area and were not aware of it when the ranchers took their lands through the 
process of "quiet title" or adverse possession. 

Impact of Modern Developments 
In the 1930's, the township of Kihei stopped at Kalama Park. There was no access, in terms 

of roads, beyond that point. At that time the land Southward was, in simple terms, a kiawe 
forest. 

In the 1960's, when water was piped into the dry South Maui, suddenly Kihei became a 
worthy destination for sun-lovers. The growth in South Maui between the 1960's through to 
present day has considerably changed the landscape of the once vacant kiawe forest. The tourist 
industry took advantage of the pristine beaches of South Kihei, Wailea and Miikena. The 
residential developments south of Kalama Park are mostly populated by malihini (newcomers). 
The sun, sand and surf lured many people from abroad and the continuing development provided 
homes and jobs for them to stay. 
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Conclusion 
The current cultural assessment undertaken in conjunction with the proposed Pi'ilani 

Highway widening resulted in finding no significant cultural concems or impacts within the area 
of potential impact. Also, there are no indigenous plants that will be affected by the widening 
project. The report does refer to Pi'ilani and his son Kihapi'ilani who were for 
building the great Alaloa 
road. The expansion of the 
Pi'ilani Highway will, in 
some way, continue the work 
of our beloved King Pi'ilani 
from Maui's ancient history. 

As with all developing 
societies, transportation is 
one of the central 
components. King Pi'ilani 
understood the value of 
"paved" roads and easy 
travel. 

Kimokeo Kapahulehua 
and I (Keli'i Tau'a) as 
Hawaiian practitioners send 
our Mahalo Akua, Nii 
Aumakua, Nii Kupuna, Nii 
Makua a me Charlie Jencks 
(Thank God, Ancestral Gods, 
Elders, Parents and Mr. 
Jencks) for inspiring us to 
provide this sincere and 
honest cultural report. 
The road widening 
development will open up 
south Maui from Kihei to 
Miikena to new opportunities 
and new challenges. We 
hope the developers will Figure 5: Pi'i1ani Highway 
tread with as much care as 
they have shown during the 
planning process. Also, if found, we desire that the native plants can be kept intact as much as 
possible to retain the unique identity of the region. By expressing these thoughts, we now can 
close this report me ke aloha pumehana (with our fondest love and support) and the wisdom of 
our kupuna who said, "E ho'olohe i ka leo 0 ka 'aina" (Listen to the voice of the land). 
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Appendix A: Interview Transcripts 

Interview: Johanna Amorin 
By Keli'i Tau'a 

November 5, 2008 

KT: KeIi'i Tau'a 
JA: Consultant Johanna Amorin 

KT- I'm sitting here with? 
JA- Johana Kuuleilokelani Shin-Amorin. 
KT- Born in? 
JA- Born on Oahu. 
KT - Your native extraction is? 
JA- Mama- pure Hawaiian. Daddy- pure Korean. 
KT - Her name was? 
JA- Marna's name was Hannah Kahanahaipule Moses. 
KT- Ahh, so the Moses was what ethnicity? 
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JA- Pure Hawaiian because of great ancestor changed a Hawaiian name into an English name for 
biblical reasons but the family is pure Hawaiian. 
KT- Wow. All though you were born on Oahu you said you've been living in Kihei in particular 
an area that we are doing research for which is Kilohana and further south to Wailea Ike which is 
going to be part of the Wailea 670 now known as Honuaula to have access road to the different 
developments that will be there. So, in terms of that, how long have you been living in that area? 
JA- I live on Akala Drive which is the first street up into the Maui Meadows subdivision and I 
have been there since December of 1973. 
KT - So you saw a lot of change from that time? 
JA- Yes. I've seen a lot of growth, South Maui I believe, districts on MauL 
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KT- When you came to Maui you weren't·were you conscientious of not only the influx of new 
residents for this island but ideas which created changes in the 'aina or the land? 
JA· Culture is very important to me, living in a place that I could call home. Infrastructure, we 
have some problems but you know the government, all governments, all phases you need to get 
together and fix the problems where in the future I think the majority of the people ofMaui will 
benefit. And it's all about the majority. 
KT· So, in that area from the time you moved there, we who are of the islands have our own 
characteristics about us of how we love different things. I think it echoed very loudly when a 
group of Hawaiian people committed to get Kahoolawe back to the people in the State and that's 
when the term' aloha aina' resounded loud and clear that we the people of the islands need to 
respect and love the land. Is this what you're saying about how you feel about where you come 
from now in Kihei? 
JA· Kihei where I live, my resident, my aina, I love the area. All of my children were born and 
reared in that house. They enjoy the shoreline, the beaches, the swimming, the resources, they 
respected the culture. But today there's a lot of growth as I said but whatever is available should 
be enjoyed by everyone but also respected. 
KT· So you are reinforcing that as a development comes about that there should be a passage 
where the public can have access to the beach. 
JA· I believe that the public should have access to the beach. The beach- it's environment does 
not belong to any private owner, it should be available to whoever wants to get to the shoreline. 
KT· So you didn't tell me how old you were when you moved to Maui. 
JA· Well, I've been on Maui since 1972, married a Maui boy I was 30 at the time and today I'm 
65, my Medicare year. 
KT- Yes. 
JA· I have 3 loving sons. I have 3 mo'opuna; one grandson and two granddaughters my 
youngest one blonde hair grey eyes. So there's a whole array of culture within our families and 
I'm sure I speak for most of the families who have been native to Maui or Hawaii nei. 
KT - Can you recall the language being spoken in your household where you were raised? 
JA- Being that mama was Hawaiian daddy was Korean when we went to grandma's house the 
influence was Hawaiian. When we went to daddy's mother's house it was Korean. But within 
our own household we were told to speak English and sometimes Pidgin, you know being 
educated you knew when to speak Pidgin. 
KT- Yes, so there's a value to all communicable languages to understand one another. 
JA- Yes, and again the cultures in Hawaii Nei. My upbringing was among all different cultures 
and the respect and they were, you don't get huhu(angry)with anyone particular you just felt this 
ohana-ship within yourself to get along with your neighbors and I teach my children the same 
thing, "Watch what you say!" and "You're not better than anyone else." And "Everybody has the 
right to grow old and live a happy life." 
KT - So by that philosophy that you grew up, where did your kids have to go to school? 
JA- My children were all born on Maui and my husband went to Catholic school and so the 
beginning of my 3 they went to Catholic school in Kahului and then some of them went into 
higher education in Wailuku at St. Anthony. My eldest graduated from St Anthony, my 2nd 

graduated from Baldwin and my 3rd son graduated from Maui and it's only because of the 
division with our residence. 
KT - So do you feel the neighborhood around you provided enough culture for one to go and 
enjoy the neighborhood into the kiawe forest or down to the ocean that if someone was very 

Pi'ilani Hwy CIA prepared by Hana Pono, LLC 4/18/09 



interested they could have learned a lot from just being around in what was happening in you 
ahupua'a or your moku of Honuaula? 
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JA- Yes, the Hawaiian culture lives within my being and it's a reflection of my past and it's in 
the house and the children learn from that in the schools they had the opportunity to learn 
Hawaiian studies and they all did and when they were 5th graders they went to Kamehameha for 
Explorations and it was one of the proudest things to be a native Hawaiian and to be able to learn 
more about the culture. They enjoy the beaches that surround them and just living on the aina, 
living in Hawaii and having a lot of respect and for your neighbors too, and being in sports and 
getting to be good neighbors, my children had all of that, all of that. 
KT- You know there isn't a lot of streams running down close to Maui Meadows but close to 
Kamali'i School is a small ravine where they found some petroglyphs. By us researching Maui, 
most of the streams that flow down from Haleakalii down to the ocean there are pocket areas 
where people of ancient times have put their artwork or their communications on rocks. Are 
there any kinds of Hawaiian, for lack of a better word, sites that you can think of in the area that 
we are looking at in the upcoming development that you might want to pOint out that you're sure 
that the developer targets that to stay away from desecrating any areas. I'm discussing stone 
walls of ancient times, different artifacts that have been found. 
JA- Well, just sharing with my past and my family my husband actually worked for a surveying 
company when we first moved to Maui Meadows in fact in the Miikena area surveying company 
and he would see heiau's(temples) and things that were there and I'm sure the company had 
studies done or any development that we have especially in the mauka areas of Kihei that's not 
developed we have the authorities, we the planning department and all the agencies that need tQ 
do studies before development is done. I have a lot of respect for these departments and what 
they do. We also have some renowned Hawaiian cultural experts who live on Maui and together 
we will preserve, we will preserve because that is our job. 
K T - So if! heard you correctly your husband participated in surveying some areas in where 
we're speaking of that were identified as Hawaiian temples otherwise known as heiau's. 
JA- Yes and this was a long time ago, this was probably in the middle '70's- during the 1970's, I 
believe, he used to work for A&B for this surveying unit and a lot of it is respected because 
you're part of the culture and when you see something like that the company knows about it and 
studies are done. But I understand also as a planning commissioner that the big development 
that takes place in Miikena there are studies and I feel very relieved to understand that the people 
that go in they are very thorough with what they do and it's all about preserving and protecting 
the rights of the Hawaiian people. 
KT - Yes. As you were raising your family at your present residence, what were some of the fun 
activities that you and your family could go enjoy within your neighborhood circle which I'm 
referring to; Kihei, Wailea, Miikena and so forth, what did the kids love going and doing? 
JA- Well the beaches and when we had grandma coming over and grandpa coming over way 
back in the '70's, the late '70's we would ride out to the point, Miikena Point and go and check 
the scenery out there by La Perouse Bay and walk among all of that lava, you know, and they 
were exposed to that and the beautiful scenery out there. The resorts have taken over a lot but a 
lot of it still remains but I understand the parks are still there for those who want to enjoy and I 
believe everyone should continue to enjoy, you know it's not for one it's for all. 
KT - So when you were participating with the planning commission what was the maj or concern 
of those who sat on the Board with you? 
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JA- We come together as a body of9 people to make good decisions for the development, the 
projects that come before us and my aim is to do the right thing for the majority of the people not 
the new and the investors that come over but the long term to preserve what we can and smart 
development to make sure that the infrastructure takes place, it's always taken a back seat to 
development. There are-and again the government needs to work together and the State. Look 
at Lahaina everything isjust delayed or set back, who's fault is it? I guess we have to get 
somebody who can really scream out and be heard, you know it's all about that voice. 
KT- Who was the mayor at the time you participated On the planning commission? 
JA- I was fortunate I had Alan Arakawa when I first became a commissioner and when I left it 
was our current mayor Charmaine Tavares. 
KT - Those are pretty much the kind of questions I wanted to ask you. If you have any thoughts 
about anything else you would like to share and have us included in this kind of report that you 
see in front of you go ahead and say what's in your gut. 
JA- I believe in my culture, I love my culture; My grandma, my mama. I've seen where I've 
come from, low-income housing, I've worked hard to maintain a better quality of life for myself 
but I never forget where I came from and to preserve my culture in whatever way I can. Who 
will benefit? My children and everyone else; Our neighbors, the people who really want to be 
here who takes pride in our aina, in our culture, it's there for everyone. Growing up in Hawaii it 
was never just being Hawaiian, you're Filipino, you're Chinese, I'm Korean, you're Caucasian, 
you're a whole mixture, this is the melting pot of the world and it's for everyone who wants to be 
here to enjoy but it's with respect. Thank you. 

Interview: Herman Clark 
By Keli'i Tau'a 

October 30, 2008 

KT: Keli'j Tau'a 
HC- Consultant - Herman Clark 

HC- This house here was the first house here in Kihei but we had a lot of old houses here and 
there scattered. 
KT- Okay. 
HHC- Used to be a piggery across here. 
KT - Okay when you say "this place" what is-what did they call this place before? Is there 
another name outside of Kihei? Is there a district name? 
HC- Kenolio Street. 
KT- Kenolio Street, okay. 
HC- That's what it was. Kenolio because Kenolio used to be way down in the back of Maui Lou 
working for Harold Rice. Harold Rice had a piggery back there. 
KT- Right, Honoulu Ranch. 
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HC- Yes. And down side where the stream is Crozier had a rock crusher inside there crushing 
rocks. 
KT- Okay. 
HC- That's that stream, you know, going out. 
KT- Yes. 
HC- Okay. So, Mama Sarah when-she passed away already so I know all the old people and 
most of them all passed away. My father and my mother, they passed away. 
KT - What is your full name? 
HC- My name is Eugene C. Clark Sr. 
KT- Where did Mama and Papa come from? 
HC- Okay my mother is from Kauai. 
KT- Okay, so Chinese? 
HC- Chinese-Hawaiian. They own taro patch in Hanalei. And my cousin, my mother's 
brother's daughter, is Kalehua ... 1 can't think of her married name right now, she married too 
many times you know what I mean? 
KT- Kalehuawehi? 
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HC- So my mother's oldest niece like, the brother's daughter, so she knows a lot of things over 
here because when she was a little girl she came here and stayed with us. And you know, we 
grew up as the same age. 
KT - Yes, and your father? 
HC- My father was Sergeant Clark. 
KT- He was an army man? 
HC- He came here to instruct the Hawaiian National Guard back in '35. We came here in '35 
when the airport was-from the mud flats by right across of the power plant. So then we stayed in 
the Hawaiian Homestead where the 344 Off guard used to have their camp, Paukukalo. And 
then from there when the war broke out we lived by the end of the pali before the new road went 
over. We stayed there for 6 years. 
KT- By Ma'alaea? 
HC- Past Ma'alaea, you know going to Lahaina before Ukumehame. So had old house over 
there, the Mahi's were staying there off and on like a beach house. 
KT- Yeah? 
HC- So my father got that place there from the State and we was raised down there like as a kid. 
KT - So where did you go to school? 
HC- At St. Anthony School. We caught the bus, the railroad bus. 
KT - Railroad bus? 
HC- Uh huh at that time railroad bus. (Laughter) 
KT - So that was owned by the Sugar Plantation? 
HC- By Kahului Railroad. 
KT - Kahului Railroad. But Kahului Railroad was part of A&B. 
HC- Yes, yes. 
KT- So the railroad came all the way to here? 
HC- To Lahaina and then we would catch and then go to school and go home on the bus too. 
KT- Oh, over there! But it didn't come here to Kihei? 
HC- No not to Kihei. By the end of the Pali Road and that's why it goes that way there the old 
days. That's the old road now I'm not talking about the new road. 
KT - Right. So why did mom and dad move to Kenolio Road? 
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HC- Figure he bought the place through auction through the State you know the taxes or 
whatever audit. 
KT- So when he moved here what was he doing, what kind of work? 
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HC- My father retired in '47 from the army then he was the harbor division foreman. Then when 
the big planes started to fly in he was a customs inspector. He was a smart man that's why they 
call him Sergeant Major. 
KT - So you went to school St. Anthony and you always lived here? 
HC- Yes. 
KT - Earlier you were talking about breaking rock here in Kenolio. 
HC- Yes, yes, clean up the property. 
KT- How many acres is this? 
HC- Just about 118 acre shy from a whole acre. 
KT - So over here used to be all rocks? 
HC- All rocks, blue pohaku and llearned how to at II years old. 1 used an 18 pound 
sledgehammer. 1 dig 'em out, 1 put the bar in there 1 move 'em, 1 move 'em, 1 move 'em. 1 crack 
'em all then I get this old pickup truck, my father myself and my brother we converted that 1934 
Chevrolet into a truck. 
KT- Okay. 
HC- And then I put all the rocks on it and I stuck it all behind by the end of the property. Then 
was so high already- was about 8 feet high already so my father decides to give to the County 
because he was good friends with the County and all that. So he tell tbem come get tbem and 
tbey made tbe stone wall in Kalama Park. You know where tbe parking lot all the blue rock? 
KT - Rigbt, rigbt. 
HC- I cracked all that for 2 Y, years. I come home after schooll crack rocks. 
KT - Oh my, that's just like hard labor. 
HC- But I learned. You know you learn. 
KT - What did you learn? 
HC- I learned a lot of stuffs that's why. 
KT - So for the young people to understand what you said because today young people are 
different they don't look at labor as ... 
HC- Yes, yes. But when you help the family out you do what you have to do. When you come 
home after school mama says, "You eat little bit, you do your homework when you pau your job 
outside the yard. Then you study you do your homework." That's how our life was back then 
tbe old days. 
KT - So how old are you now? 
HC- Seventy-seven, I still going yet. 
KT- Yes. 
HC- I help a lot of people out. 
KT- How do you mean you help people? 
HC- Getting well. 
KT - What do you do that people will get well? 
HC- I can feel their body through reflexology touch the body and all that 
KT- How did you learn that? 
HC- That was given to me when I was in the hospital from a helicopter accident. I was in Castle 
Memorial Hospital, my mothers oldest brother came there and he said, "Jean you still have a job 
to do." That's what happened. 
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KT- How old were you then? 
HC- I was in my late 30's. 
KT - Why were you on the helicopter? 
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HC- Why, because I was doing some job up in Waikamoi and the helicopter down draft and ran 
into the cliff. 
KT- Wow. 
HC- So I got out of that and everything and I fight my way through. 
KT- Only you survived or ... 
HC- Everybody survived, the pilot survived and everything but then afterwards the pilot went to 
Alaska and died. He had another helicopter accident. 
KT- Oh my gosh. 
HC- Yeah, so I was doing a little demolition work up in that area there. 
KT - So you said uncle gave you the gift? 
HC- My mothers oldest brother Rudolf. He's the one came to the hospital saying, "Jean you still 
have a job to do yet." 
KT - So is this Chinese? 
HC- Chinese-Hawaiian. 
KT- No. So is what you do Chinese or Hawaiian or. .. 
HC- I do Chinese and Hawaiian way. 
KT- Oh, okay. So it's your own way that's the gift passed to you. 
HC- Yes that's right I worked. I had an office in Kahului A&B Building with Christina Chang 
and a couple of other psychologist and A&B doctors. Then I said I do most of the job paying the 
rent for it and then I got out, that's why I opened a health spa at Kealia Beach Plaza. I used to do 
seaweed wraps and lomilomi and all of that. I helped a lot of people. Then the hydrotherapy tub 
I put them in there and I have to ask them if they're diabetic or whatever I can't leave them in 
there too long in there because it's going to drain, you know. So I have to take them out within 
10 minutes or 5 minutes just to loosen up the toxins from their body. Then I put them in a room, 
I put somebody else in there, I clean the hydrotherapy tub, keep it clean and all. Then I put a 
new one in there again. That's how I am. 
KT- When you were growing up here in Kihei and now you've seen a lot of changes. 
HC- Yes. 
KT- What were some of the old places that our elders used to go? Do you know of any heiau's 
in this area? 
HC- Yes used to be heiau's down-side back of Maui Lu and all that used to be heiau's. 
KT- Wow. 
HC- And then down Miikena. 
KT- The area that we're doing this study for is where Kilohana Street which goes up to Maui 
Meadows and goes across to Miikena. They want to build( widen) the road there. 
HC- Yes. 
KT- As far as you know-well kupuna say never used to have a road beyond Kalama Park. 
HC- No, never. 
KT - Can you remember what was happening on that side? 
HC- Okay, this was the main road you would go down to Kihei. 
KT- This-meaning Kenolio Road? 
HC- Yes, yes. Never get the front street in the south road nO more this was the main street. This 
was only sand and oil, sand and oil. They throw the oil they throw the sand on it. Then only few 
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houses over here down to Maui Lu and then it cuts back down. Go by where Maui Lu used to be 
and then go short distance and then get sand again before Azeka' s and all that. Before you go to 
Maui Sunset and all that sand and oil, sand and oil that's how it was. 
KT - Did you remember some of the families? 
HC- Well families ... what I remember is more like Mrs. Saffery, old lady Saffery she died 
already. And then Isaacs and then I remember the old Koa House and the fish pond. 
KT- What about Akina's? 
HC- Akina's, yes Akina's was further down and they had the construction. Old man Frank 
Akina and then Alec Akina run the bus. When he started with the bus was old banana station 
wagon taking the children from here to old Kihei School right here. This was the first school 
over here. 
KT - Oh, okay. 
HC- And then inside the schoolyard there was the teacher's house to stay in. That's how I know 
everything that way there, you see? And then they went open the road gradually. Usually it was 
all back to this way here, back to this road and then everything went change, gradually change, 
that's aliI remember down there. Then during the war the pier in front of the ABC Store used to 
be HC&S Store used to be the Post Office and the store. Johnny Ventura was the manager for 
the store and the Post Office. I don't know if you remember that? 
KT- Yes. Well the other kupuna I interviewed told me that story. 
HC- And then had the pier across where the Navy boat was stationed across there. They call that 
the crash boat. 
KT- Okay. 
HC- They the one was pul!ing the barge out when the plane dropped. They practiced bombs on 
it going towards Kahoolawe. If they hit the barge they know what number, what plane hit it
who's the better pilot, right? (Laughter) That's the way I look at it. So I didn't care because 
there were no explosives in it was all water bombs-500 pounders. That's why I get two outside 
there. 
KT - Yeah I see that. 
HC- That's all water bombs. And so my father went put that up when I brought it back from the 
kiawe trees way back there. So we make one mailbox in one and the other one is a landmark 
right. And that's how it is. 
KT- So, after you fmished St. Anthony what did you do? 
HC- No, I went to Maui Vocational that time. Then I went to take up the machinates, I went to 
Pearl Harbor and worked the next day. I was sixteen and a half. I told them I wanted to go. I 
told my rna I'm going, daddy I'm going. So my mother's oldest brother pick me up down the 
airport. Next morning he took me down to Pearl Harbor where we sign up for work. The next 
day I work. 
KT- So how many years you worked there? 
HC- I worked in there 3-4 years then I went to Ammunition Depot in Nanakuli side. 
KT - That was during the war already. 
He- Right, right, right and then the Korean War. 
KT - And then you returned here to Maui. 
HC- Yes. 
KT - So, as a young boy you saw many of the changes taking place. 
HC- Yes, all over. 
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KT- Did you see any activities or people going up to where I described where they wantto put in 
the new road by Kilohana Street? 
HC- No. 
KT- So all of that was just barren, nothing? 
HC- Yeah, that's right nothing at all. 
KT- Only kiawe. 
HC- That's right all kiawe. All through here was all kiawe and all boulders. This over here of 
course here was farms. 
KT- Oh, okay what did they plant? 
HC- At that time this was on the corner lot, they had 7 acres see. And then the next notch was 7 
acres, then the next one was 7 acres-one subdivision was. What most of their farming of 
planting squash and tomato and whatever because the water was very little bit corning down 
from Ulupalakua. No water at all, you know. So we the last house here, if we going to take a 
shower we cannot, we gotta wait. Ifwe have open water first they get the water before us so we 
put a 500 gallon water tank up. And then we fill 'ern up during the night and that's what we use 
for drinking and cooking and all that my mother until we dig a well here. 
KT- So you didn't see too many people paddling canoes during your time? 
HC- No, no. 
KT- This Kihei Canoe Club is a recent activity. 
HC- Right, right. I know Bishop used to be with the Pioneer Federal Bank I think was. He 
helped out with the canoe club because I gave some coconut trees to him for plant where the 
canoe club. My heart is always good for help out you know. That's how I am. 
KT- So how many children you have? 
HC- I had six. I lost one, my youngest boy. 
KT- And they all living on Maui? 
HC- Yes, everyone living on Maui here. 
KT- How many boys and how many girls? 
HC- I got three boys and two girls left. 
KT - Have they learned what you do? 
HC- They really learn a lot from me and they know a lot of things around too, see. 
KT - So they'll be able to do what you do to help people? 
HC- Yes they do that. I taught them how to be mechanics. J taught them how to be welders and 
everything. I did everything while on earth what I could. Because you know when you get 
hardship, you get hardship. 
KT- Yes. Who did you marry? 
HC- I married a Mahi. One of the Mahi girls from lao Valley, Margaret. 
KT- Oh so that's a big, big, big family. 
HC- Yes. (Laughter) Big family I tell you braddah from the Big Island. Her father was a 
fireman from Wailuku Fire-he started in Paia Fire Department then he moved to Wailuku. And 
they have an estate up in lao Valley. Then Becky Min, the oldest sister, sold the property across 
the river. It's across the river J call it Golden Bridge before where J go meet my wife, my 
girlfriend. I do bouncer work and everything in Maui here. 
KT - So a lot of different jobs you had? 
HC- Yes, yes. I wasn't ashamed of work that's why. Till today because I barely can see now I 
just do my thing inside this house and that's all. And I'm glad I met Bully and helping him out 
now. 
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KT - So what is your diagnosis of what's happening now with him? 
HC- With him, his energy, because he was shut down two kidneys okay. And then that went put 
him downhill very fast that's why I keep him going. Once you get everything flowing good, 
energy, he going be different man. 
KT- Well, his mind is going real fast so I'm always getting, "Go do this. Go do that." So I'm 
thinking he's well already. 
HC- Yes, yes. No he is well. I'm going to tell you that there. 
KT- He's getting better but he still could use a lot of more help. 
HC- Yes, yes a lot of help yeah. Because you know when you get poison through your body it 
takes time to get it out of your blood stream. Okay I don't know if you know Stanley Biga? 
KT- Yes. 
HC- The father-eighty, right? 
KT- Yes. 
HC- He goes to dialysis three times a week he comes to me now twice a week. Friday, 
tomorrow, he sees me tomorrow morning at 9 o'clock. And he knows a lot of changes too 
around. Did you talk to him already? 
KT- No, I haven't had a chance. 
HC- Well he knows because he was surveying for the County. He was a surveyor then he 
worked for the State. 
KT- So his body break down too? 
HC- His kidneys shut down too but now his kidneys working and his sugar count now is up by 
my doing my work. Because me one man I concentrate to get you well because I help babies out 
too. Sometimes I week-2 week old babies I help out. Doctors they don't know the family bring 
'em to me I said, "If you don't want to hear them cry go outside wait." (Laughter) Right? But no 
I do it right in front of them and they watch me, yes. Because here my sister sold the property to 
the church and all that and they want to put a-I was talking to Bully about it. He said no they 
can't do it because this the main highway going to come they going to take 15 feet from each 
property to widen the road up, right. So with kaho the minister there, Mau, you know I tried to 
get it back but Bully tell me get another property and exchange with him be better. And that's 
why I'm talking to my attorney about that. Because I want the property back because my mother 
and father comes and visit me all the time and my youngest son all buried out in the ocean 
outside here. So I don't want to let go the place but my sister did that. The same as Bully he 
told me the sister done that to him. So that's bad because my sister went change everything went 
take my mother to the mainland when my father died. Then she never say on pull here or there 
then every six-eight months she come home. She don't tell me nothing. My mother only went to 
fourth grade in Kauai, smart woman but she's a quiet one, you know I mean she don't say 
nothing. But my sister worked for the attorney up in Sand Diego and changes all everything and 
my mother go sign but she don't know what she's doing, she don't know. So I talked to Dick 
Mcarthy who's my attorney and I said, "I feel real unhappy because mommy and daddy always 
come and see me three times a month come visit me every time, every time, three times a 
month." Because I have to sit up and sleep On my chair because my eyes bleed you see so the 
doctor said you cannot be laying down. 
KT - You gotta let it drain. 
HC- Drain, yes, yes. If not the thing is going to burst so that's why I do that. So I still want to 
get this place back. I talk to Mau he don't want to release it he said he wants to put a school here 
and aU that but then Bully tell me they can't do it. That's what Bully tells me now, you know 
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lot, a little bigger for they can build a school for them. But what area I can't say yet. My 
attorney's looking for it and he's going to look for it. 
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KT- So some of the places can you remember any significant places-now it's changed to Wailea 
but before that did you go down at all during your younger days to Wailea, Makena ... 
HC- To Makena, oh yes! Before we go down to Makena was all down by the beach side you go 
sand road. 
KT- How did you go? 
HC- With a truck. (Laughing) Go all the way down to La Purouse Bay. 
KT - So all dirt road. 
HC- All dirt road then when you come down to the lava flow it's all, you know gravel like from 
the rock. 
KT- So how far could you go? 
HC- Up to La Purouse Bay where old man Sam Po used to stay and take care the house for 
Robinson. I don't know if you remember Robinson? 
KT - That Sam Po is the one that ... 
HC- Caretaker. 
KT - Yeah but he was interviewed in a book called Sights of Maui. He was a big man, his wife 
was big. 
HC- Yes, yes. And he used to throw net a lot in Makena Beach and that's how all the farmers 
used to come down bring vegetables he go throw net catch manini and stuff exchange. That's 
how it was. 
KT - So the fanners from Kula? 
HC- Kula, yes. 
KT- Wow. 
HC- I remember all that. 
KT - And they used to have to walk down or the car come down? 
HC- Ah they come down through where Chang's come down that old ... that road from 
Ulupalakua come down. 
KT- Oh, okay. 
HC- You know where Chang's house used to be, Debbie Chang? 
KT - Yeah, now it's their gravesites over there. 
HC- Yeah used to be an old store over there, Chang's Store yes. 
KT- Oh that's Eddie Chang's father then. 
HC- Right, Debbie Chang's father. 
KT- Yeah. You can remember that, huh? 
HC- Yes. 
KT- So you folks used to just go camp overnight or you come back come home? 
HC- No we always come home, we always come home. But sometimes we as boys, we go and 
camp all one night you know. Because we go diving, we young yet, we like dive and bring fish 
home for eat. That was our, my mother said you always, if you going for something you always 
don't say you going fishing or whatever you say holoholo that's the Hawaiian way. You come 
home with fish, with squid like that there but never say you going fishing for fish or squid 
because you going come home white washed. Right? 
KT- That's what they said. 
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HC- I know! (Laughter) Just like I've been on Kaho'olawe before the war back in the 30's back 
in '38-'39 there. 
KT - What did you do there? 
HC- I loved to fish with my father. [put the, I take a tube I put a little ply board make it round 
tie 'em up with the tube put my okala inside there and swim up to shore and [ go throw net. 
Young, I was young age yes. My uncle made me a throw net so he taught me how to throw net 
and I catch Moe, Holehole. I not going throw on any kind fish I look. He said, "You look for 
that fish, you look that fish the color you can tell. But when the fish stay over there all get coral 
head. You try go pick up the net you no go stick your hand inside there-too much puhi. 
(Laughter) Broke the coral the net stay tangled with and then you can get 'em." That's what he 
tell me so that's how I do. No go stick your hand inside there because all white water yeah? 
KT- Yeah. 
HC- So you been on that island too? 
KT- Nope, I've never been. 
HC- Oh that island's beautiful island. I know I've been on that island many times with my 
father. 
KT - Always to go fishing? 
HC- Fishing yes. That's why I love my fishing. I love my diving. I don't get myself into 
trouble, hang around and no do nothing. It's everything is work and fish weekends when my 
father goes it's always weekend. 
KT- By the way, how often does Kimokeo have to visit you? Twice a week or. .. 
HC- Usually I want him to see twice a week to get that blood flow ... 
KT - Circulation. 
HC- Yeah that's right, yes. That's very important you know that because the energy flows, the 
oxygen flows through the body. When you don't have oxygen flow you downhill, yes, very 
downhill that's why. 
KT- Well you've really helped him because I saw the change .. 
HC- Well I'm glad to help him you know that and I take 'em like a brother for me. Yes. And 
then you know when he was in the hospital my attorney call me up, Dick Mcarthy, he said he 
need to be helped on. But I call110t go to the hospital because they don't want me to go up there 
and go work on him. So I said, "As soon as he come out he come down here." Yeah that's how 
he came down here. 
KT- Good. 
HC- Then he tell me he feels much different now, he feels real different now. 
KT- Yeah, he was trying to take the world on his shoulders but now he learned to slow down 
little bit take care home base first. 
HC- That's right, yes. Well, like me you know I can't see but I still help people out. 
KT- That's amazing. So now it's all touch. 
HC- Weill do massages; I do lomilomi and all that. I do adjustments and all too. And then in 
'98 before my boy died I went up to Spokane, Washington and fixed a broken hip with a woman 
who called for me and I saw the x-rays and all that. I put her broken hip back I stay one month 
up there I have to work twice a day so don't get blood clots. Until today every Sunday she called 
me up, "Jean I'm all right and I'm walking, I'm dancing." I said, "Good." And nothing is 
bothering here and I'm really happy about that. 
KT - What a great gift your uncle gave you. 
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HC- Yes, yes. My uncle, you know, he was a patriarch for the Mormon Church. But even my 
wife is Mormon but I stay home I do my own pule that's where I felt I'm a Catholic, my wife is 
a Mormon. I pray for my-when I was single, yes I go to church but ever since I can't drive now 
and all that there no I stay home I pule myself. 
KT- So what religion are your children? 
HC- All Mormon. The wife wanted them to be baptized in the Mormon Church but I said it's up 
to them, you know what I mean? It's not my choice. 
KT- Yeah. 
HC- The mother who suffers, you know. Now she's what 72 I think now and she still baby sits, 
she loves to baby sit. She comes on weekends, she come home tomorrow she watch me I get 
my niece here- Leilani I think you met her. 
KT- Yes. 
HC- She watches me, wash the clothes and all that for me. Before I can wash clothes I can see 
the numbers yeah. Now I cannot see (laughter) kinda hard yeah? And like before you know the 
mud flats went dry up we get that red dirt come through here go all the way to Kahoolawe. We 
like drive on the road you gotta stop no can see nothing. Yes, you gotta stop. 
KT - I'm sure you grew up where there were a lot of Hawaiian stories. 
HC- Oh yes. 
KT- Today people call it ghost but you know it's not ghost. 
HC- No it's not, no. 
KT - Describe it in your own words what were they, what were these things? 
HC- Well the way I feel because all the old Hawaiians- Charlie Aikala comes to me and Helen 
Kenolio they all like come sit down and talk with me and drink one cold beer. (Laughter) And 
you know Charlie Aikala, he like his fishing too. That was him too see. And we talk story, 
David Chang, 1 took care of his two children a girl and a boy. I took care because he got 
divorced from Esther Chang. And we all meet, sometimes we meet down by the VFW Hall 
before the road no go through yeah stay block off you see so we gotta go around. So that's old 
timers, all the old timers and I'm happy they-get some more I kind of forget their names the 
older ones you know. And then with the big rays and all that there like this guy here he Japanese 
guy Blackie used to have piggery down here-Goya whatever his name was. Yeah I don't know if 
you ever talked to him before. 
KT- No I didn't. 
HC- Yeah, that's all old timers. But the place is all developed now with houses or 
condominiums coming up. Too much down here and we don't have too much water our water 
pressure dropped down quite a bit. And how the County making that problems, right? Why 
somebody getting paid under the table? That's what I feel, I feel something that it's wrong. 
That's how I feel brother, I going to tell you that here, it's too much. And the traffic and the road 
is not set for all the traffic and all that there on the South Kihei Road and that's how I feel. Why 
they should develop so much in Kihei? Like sometimes I think number 2 Waikiki we going be. 
KT - Oh no, you don't want that to happen. 
HC- No I don't want that to happen, I tell you that there. 
KT - But I guess this is such a lovely place that's why everybody wants to come. 
HC- Yes, yes. But it's all right but give a chance for the locals too. A lot of places I know a lot 
of white man who got money and you cannot even go down to the beach to go and swim and 
walk on the sand. They're all trying to put a stop to that. That's no good, the beaches all for 
everybody. 
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KT - Oh, used to be the fishennan. 
HC- Fisherman, yes, yes. He's a good friend of mine I help him out too see when be's burting 
and all that. One time be had tapeworm be tell me, "Jean, bow in tbe world I can get tbe 
tapeworm?" I said, "Okay you listen to me what I going to tell you go take." I said, "You go to 
Star Market they were selling the dog tapeworm pill. You only take one." That's when I had my 
healtb spa, see in '80. He took the pill tell me, "Jean I thank you now I no feel itchy and all that 
there." He said the tapeworm was all coming out. I said what the dog take you can eat too you 
know that. That's medicine. But I said you drink hot tea too to help it out. That's all it takes, 
natural stuff 
KT- Wow. 
HC- And then Cameron the son, when he fell down he had a blackout of everything 1 worked on 
him too but now I hear he's in Hale Makua I think now, yes Cameron. And then the sister I 
don't know where the sister moved to because one football player went buy the property yeah. 
That's why it's all cleaned up with all grass. 
KT- Oh yeah, who's that. 
HC- I can't think ofthe name but 1 read about it. 
KT- Yeah, I forgot. Kimokeo's good mend, our mend we went to do the blessing there-I forgot 
his name. But you take care of many people but are you healthy yourself? 
HC- I'm healthy except for my eyes, that's the only thing. I take care a lot of people a lot of 
people from all over the world. I went up to Germany work on two doctors in Frankfurt 
Hospital. I work on the Naomi Judd, you know the mother and daughter used to sing at 
Nashville, you ever heard the name? 
KT- Naomi Judd. 
He- Uh huh. When she had liver hepatitis C I was sent there special from Jimmy Boren I help 
her out. Within three days you going to see some changes in you and she's a registered nurse 
too. And you know, you know what she told me, "Jean are you married?" I said, "Yes I can't 
lie to you." "I would have married you." (Laughter) I laugh like hell! I said, "No I can't marry 
you I help you out that's all." Yes, and then I work on a lot of other people. I tell you have 
papers about me helping so much people. Mr. Sugarman, Bully knows Mr. Sugarman. 
KT- Yep, I know him. 
HC- Oh you know him? He knows about my life too, I help him out too. I help the father out, I 
help the stepmother out. 
KT- So does it make you happy that you have this gift that you can help others. 
HC- Oh yes, yes. I always like to help people out. That's one thing with me I always like to 
help because I never say no. Because, funny, I thank the Lord for giving me the gift my 
mother's side had, my father's side had too. My father's grandfather was a healer too and 
probably I got it see when I was a young boy I was asthmatic. I huff and puff, I huff and puff 
and I can't even run around, I can't play sports. I always sit down by the flagpole in the school 
and just read, read. I cannot play baseball or run around, no I only sit down and read. Until the 
day I got married at 25 I got rid of the asthma. Till today I'm not whole I tell you, till today. 
KT - What were your interests, what were you reading? 
He- I just read whatever I opened the page. I don't remember everything and mostly was 
Catechism. 
KT - Studies then you were reading your studies. 
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HC- Yes, and that's where I was. We corne horne we gotta pull weeds but me I no pull weeds I 
go hammo rocks at II years old. I don't run around with gangs, I don't play with other children 
I work. Then you know the old Kihei School here? 
KT- Yes. 
HC- They see me how I work cracking rocks and all that and one was Kenolio's son and tell me, 
"Jean boy you're a strong boy." I said, "My mind is to help and clean up the property." That's 
how I felt. Even my own children I no let them go down the pool hall and all that, no. Think 
about your hands and what your hands bring in for you. Fishing, I take them on my father's boat 
going fishing and we always get extra fish we sell for make expense back for repair the boat, 
paint the boat and all that there. And get extra money I give them. That's how life was. Same 
with catering, I cook for the Stouffer Hotel for 22 years doing luaus. One night we had to do 
four luaus in one night. 
KT- Wow. 
HC- All different areas, you know they have their own conventions yeah and we put pig in there. 
One time I have to put pig, turkey, fish, lobster tails and all that and each one comes out at a 
certain time not all at one time with the pig. They're surprised because my grandfather them 
whack me on the fanny when you don't do it right. (Laughter) That's old days, right? 
KT- Yep. 
HC- You learn. You have to learn to earn your own things not like today the children, no. All 
my children work. All of them work and their children work because I tell them, "If you no 
teach them the right way they'll be hanging around in the streets and they get in trouble." And 
that's the way I look at it. 
KT - So when you were living here did you go mauka? Did you go Ulupalakua or usually you 
just stay down and go to the ocean instead of go mountain? 
HC- Once and while when I like chase girls up there I go up Ulupalakua. Other than that I stay 
the ocean side. (Laughter) 
KT - So, can you remember when the deer started coming in because now it's infested with deer. 
HC- Ah, the deer was coming in-I think was back in the late '80's. That's the last time I 
remember because they was raising sheep's up there then the deer came in. Whoever brought it
I don't know who brought it and that's terrible now. 
KT - It changes the land. 
HC- Yes, yes, they eat everything up. They even come to Keawekapu now and they come by 
George Sugarman's house, I know that. Did you ever interview him? 
KT- We used to go over but there wasn't a reason to interview him. 
HC- Well anyway, because he asked me a lot of questions I tell him too, see. 
KT - Yeah, he did a nice article on you I remember. 
HC- Yes, yes. I help so much people out I help many, many people and they thank me for it and 
I don't charge them, God gave me the gift that's all. I don't even put calabash bowl out, you 
know what I mean? No. I just thank the Lord that he gave me the gift. A lot of energy even for 
my eyes and all that but I still for my own house I can see what I want to do. I know how it 
feels. That's why I told Bully I want the house back again from the church. He said, "Well, Jean 
you go look for one property and you eXChange." I got to talk to my attorney about that. I feel 
sorry my sister went sell that because Bully went through the same way too. That's what he told 
me his sister went sell. 
KT - So the property you talking about it right back here. 
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HC- Right here, this whole section here. We worked hard, my father worked hard. He paid 
about three thousand for this property and we put the first house on this property here in Kihei. 
That's why it's like a landmark. 
KT- Why do you have the description of the teeth on your wall? 
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HC- I buy the whole set when I used to work with the doctors up in Kahului. So I study about 
that, the gums and all that because it all works under the feet. I know every portion of the body, 
people cannot believe me. 
KT - So that's what they ca1l reflexology. 
HC- Reflexology, yes, that's why. Well you know, when you work on body you have to really 
study. You have to know the body how it flows. That's why the doctors tell me I know more 
than them at times, that's right. Everything is they take x-rays and all that to know what the 
problems is but I know every part of the body where it goes what glands goes and here and there. 
So you have to study a1l that there and a1l I tell them what to pick up at the health food stores 
certain, certain medicine all natural no chemicals with it and that's the proper way. How long 
you studied medicine? 
KT- Not that long. 
HC- But you teach that? 
KT- No I teach Hawaiian culture, Hawaiian Language, Hawaiian Dance. 
HC- Oh, I think my granddaughter going there I think if I'm not sure. This one here, Ome1las, 
my oldest daughters daughter Alena. I know she was going to school joining Hawaiian language 
and all that. I don't know which school, I never ask her. She comes down here she's 18 now she 
comes check on me and all that. 
KT - Did you folks have Hawaiian activities before when you were growing up for the 
community? 
HC- No, we didn't. 
KT- Were the families in this area close? 
HC- No, all far apart. 
KT- But did you get together where there's an ohana feeling among the people? 
HC- The only thing when we was growing up is Uncle Charlie and Aunty Helen Kenolio. We 
go down the house, we go meet and they talk in Hawaiian and they try to teach me, the mother 
try to teach me. But my mind was work and go fishing and bring horne kau kau, that's how my 
mind was working. I know my father was having hard time, military man, eh. At that time when 
we moved to this island he only had $32.00 a month so it's hard time you know what I mean, 
support 6 of us that's why we go work. My sister- she go during the war-my father was military 
police we caught her with the hula skirt up on Market Street taking picture with the serviceman 
and she was 20. "Oh you get horne. Boy, don't let daddy grab you!" (Laughter) 
KT- She was trying to make some money, right? 
HC- Make some money, yes. But see my brother and myself and you remember. He was 
working for the park department then he went fly to Molokai they died in a plane crash. You 
know, he was running for Councilman? 
KT- Yep. 
HC- Him, my brother and myself we can go into the military camp and go polish shoes and go 
polish buckles and all that and we make our own spending money and corne horne and you give 
'ern to your mother. Handful of quarters or dimes or nickels or whatever, you make what you 
can. That was our chance to do that. That's when Wailuku Elementary School was the 
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headquarters company, my father was stationed there so he get us to go and go shine shoes up 
there and everything. 
K T - So that school they build just like bunkers. 
HC- Yes, yes, yes. 
K T - So that was the headquarters? 
HC- Yes, the headquarters, the military headquarters so nobody know eh. (Laughter) Then had 
the lao School but here was Wailuku Elementary School because get the rock in the front yeah, 
so that's how it is. 
KT- Well, I think you've answered all the questions [ appreciate you taking the time out to 
answer. 
HC- Well you know, when we lived up in Wailuku next to the Wailuku Gym we stayed there for 
a little while. Then I used to take the bicycle go on Vineyard Street to the bakery and pick up 
fresh loaf bread and buns. You know the kind square buns? You know, and bring home that's 
what we eat before we go school. Five o'clock I go paddle the bicycle go there and cheap that 
time they even put the butter inside the bread already! Oh the ono the bread, you like rip 'em 
and ... smell good the bakery. 
KT - But early you had to go? 
HC- Five o'clock yeah, just the right time. 
KT - What time school starts? 
HC- Oh school start was 8. 
KT - So you get up early to go? 
HC- Oh, I'm an early bird. Even now still 4 o'clock in the morning I get up, I'm up already. 
KT- When you get up what do you do? 
HC- 1 check on this bed here that needs to be cleaned. I tell Leilani come here change everything 
because somebody be coming in, that's how I am. Then I spray the room because she have to 
help me clean the room up and get all the old oil out because I don't use the old oil because come 
tacky, you know stuck to the body. But see I use other cream I get from New York, it's good for 
everything. Cost money but can't help it. You do your work right you'll be all right 
KT- Weill appreciate you helping Kimokeo. 
HC- Well, I remember the old house where his office used to be, you know the Whaler's 
Foundation? 
KT- Yep. 
HC- Used to be the koa house down there and had the stores on the side and then the Whaler's 
had this old boats come inside The Boston Whailers come inside. And get the railroad track on 
the side of the rocks and had a big winch a hand crank and that's how it was. Then they come, 
they exchange with food. They glean the bladder where they cook the oil in this big wok-big, 
big wok. I remember seeing all that there. And then the old house I remember how the people 
used to go upstairs not from inside you know, from the outside they walk upstairs. 
KT - What was upstairs? 
HC- Rooms, rooms, had rooms upstairs. And then when the war broke out the military went in 
there and they bust up the place. Get plenty old books and aU that inside there but you know 
how these haoles is, they don't care. And that's the way it was down in Kihei. 
KT- That's a great story for us to write up. We want to go type it out and come back, read it 
back to you sO that it's correct what you said we can include in the report that we're writing. 
HC- Yes, all right. I still think a lot of things in Kihei area yet because Kihei was a beautiful 
place. And old Azeka's Store started right across Kalama Park where Kentucky Fried Chicken 
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is. That's where the old Azeka's Store used to be, the first one with meat and all that. And then 
where the restaurant there, I don't know what restaurant is there now with Kentucky Fried 
Chicken but on that property there used to be an old plantation house. The wahine deliver the 
liquor to your house and you pay her. Uncle Alec Akina used to order from her all the time. 
(Laughter) Even they have when in the Akina's place, Alec Akina but he leased it out to Naomi 
from Maalaea, yeah? You remember that? 
KT- Yep. 
HC- And then across of that used to be Kamaole I used to have a big pier the neighbor went put 
for they can climb up the rope, the net go up or they climb down to go into the landing boats. J 
remember all that. 
KT- Wow, them were the days. 
HC- That's right. And the Navy went fix up the place there and then they had officers quarters 
on the hill where-I don't know who bought that house there from the State or whatever, you 
know, where Aunty Helen used to stay. Helen Kenolio and the girl and the boy, yeah? I know 
the girl married Alo, I'm not sure from Wailuku. The boy is not married J think he still in the old 
house yet the boy. Akina, I used to help Akina a lot you know, Alec Akina. 
KT- To do what? 
HC- We pay buses and all that when I was a young boy. Yes, Alec Akina and then with the 
brother Frank Akina who had the construction trucks-the marine trucks when he was hauling 
rocks down in Pier I. I still remember all that, I used to help him fix the trucks too. He bring 
'em to me I fix 'em. 
KT- So they're the ones that had the business here in Kihei? 
HC- Yes, yes, yes. They had the business in Kihei. Frank had the, doing the trucks to haul the 
rocks to Pier I. And then when the harbor broke they hauled all the rocks down there from the 
plantation. And then Alec had the bus. His first bus was the banana bus, you know only Kihei 
School. He no go to Baldwin High School until afterwards then he bought some bigger buses 
when he went to Baldwin High School. 
KT- Now it's a big company. 
HC- Yes and Butchie runs that and with his wife Sandy. That's Alma's sister from Waiehu. I 
know all them, you know, I still get good memory yet I think. 
KT- You sound like it, you're telling me everything. 
HC- I went go down to with my niece, went down to go Foodland but you know I get my 
handicap sign so I can go. Coming back we come back to the South Kihei Road I look all these 
buildings coming up by Debbie's place. "Oh" I said I shake my head, "Why the County allow 
all these things here now?" Why they up the road first right? Leave the beach side alone and the 
makai side alone. That's all the investors coming and then our water is shut down slowly and 
then we gotta cut back 10% I hear. Cannot do nothing like that so J don't know what this earth is 
going to turn to, too much people. And these investors, that's all they like the looking for 
money, money, money, money and the poor people no can afford. So the County looking for 
money, the people cannot get the money how they going move into those kind houses? So the 
County have to learn how to slow down and that's how I feel. J don't know how you feel but? 
KT - We got to have you run for office. 
HC- I'm too old already. (Laughing) I just like see Obama get in. I want him in. I think he's 
going to get in but I dream he going be assassinated. Funny J feel that energy, he got to watch 
himself. 
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Interview: Lehua Clubb 

October 31, 2008 

KT: Keli'j Tau'a 
LC- Consultant 

KT - First give me your complete name. 
LC-My name is Jenavive Monika Kaleilehua Clubb. 
KT- Where does the Clubb come from? 
LC- My ex-husband, I was married for 12 years. All of my children are from him. 
KT - So what is your maiden name? 
LC- My maiden name is Ke'aulana. 
KT- Ah, and this is what island name? 
LC- Oahu, Laie. 
KT- Okay. So, we don't ... 
LC- But my mother is a Mahi, from here. 
KT- Oh, that's what I wanted to ... 
LC- Yeah, and my tutu is a Wilcox from Ulupalakua. 
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KT - So that's really a connecting point because on our telephone conversation you and I had you 
were relating Mahi along the Maalaea. 
LC- lao Valley. 
KT- lao Valley, also some at the Pali going towards Oluwalu you made mention of that. 
LC- No, not me. 
KT- Oh okay, lao Valley. So there's a company up there lao Ag, I forgot the name, but she's a 
Mahi. 
LC- Maybe Margaret, I don't know, I really don't know. 
KT - But what is the business up there? 
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LC- To be honest I have no idea. I have never gone there, I don't know anybody over there. 
KT- Okay, no problem. Let's come back to why we're here. As I shared with you we're writing 
up a cultural assessment for Honuaula Development Company because they have been asked to 
develop a road from Kilohana which is the road right as we come up from Mapu up to where we 
are sitting in the neighborhood of Mapu. From Kilohana all the way to Wailea Ike. Therefore 
one of the requirements is to do a cultural assessment and part of that cultural assessment 
definition is to interview people like you who have lived on the aina and know a little bit about 
the area. So from the time, when did you move into this area? 
LC- Into the Meadows, about '76. 
KT- '76? 
LC- Yeah we bought this place. 
KT- When did the Meadows open up? 
LC- I think probably in the mid 60's. 
KT - So there were very few houses then? 
LC- Yeah. What happened is okay my-what do you call my, the man I lived with since 1970 but 
we're not married, what do you call-my significant other. Okay. He came, he's a carpenter, and 
he came here to build. By the way he built that house and this house and I also have a house in 
Hawaiian Homestead you know. And I was thinking maybe I should take you down there for the 
interview maybe it would be closer for you but then I thought oh well, never mind because over 
here is okay. 
KT- So Hawaiian Homes is Waiehu? 
LC- The first one, in fact I'm the founder of the first one where you see all the owner builders. 
KT - I applaud you because it's a good stopping point for many young families to get going and 
put their lives and their finances together. 
LC- But that is how I met Everett you know in 1995. 
KT- 011, and that's what put you into your present employment? 
LC- Oh no, no I worked over here 20 years already, yeah. 
KT - But you had a close relationship with him. 
LC- Through that. Let me start because it seems like you're jumping around because be go in 
chronological order then I feel better I'm okay. I was born in in Honolulu, you want the year? 
KT - So where is that? 
LC- in Honolulu in Palama. 
KT- Okay. 
LC- Okay and we lived there until my mom decided to sell and we moved up to Kaimuki, okay 
father had died already. And so we moved up to Kaimuki and from Kaimuki her and tutu had a 
hukihuki thing because they both went how do you say together in a house, buying together
partnership. And so they got into an argument and so mama sold her half out and then we moved 
to Nanakuli. So I did not know, I went into a culture shock, it was very bad. It made me feel 
very, very emotional. 
KT - Describe that. 
LC- A culture shock? Oh boy. 
KT- Well, from your perspective, why was it a culture shock? 
LC- Because when we moved to Nanakuli we didn't have no electricity; we used to have an 
outside toilet, we used newspaper for wipe your okole; and we used to have to go down to the 
park to go get water to wash the dishes and if you wanted to cook with the water you had to wait 
for that water to settle the brackish to go down. 
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KT- Wow it was still in that year? 
Le- Yeah so that was in what. .. I don't know 40 something. 
KT - So was that Homelands? 
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Le- Yeah my mother had 2 acres. And then she gave I acre away because it was too much and 
now today it's a half-acre and my brother lives on it. Buffalo Keaulana is my brother. He's very 
famous, he's a famous surfer in Makaha. 
KT - We're smiling because we were there with him in Japan. 
Le- Oh yeah! 
KT- Yeah, last year. 
Le- Oh, he's so sweet, he's a man of few words though. 
KT - Yeah, so he brought his entire ohana I'm surprised you weren't there. 
Le- No, he tells me to go keep his wife company but wala'au nui(talk a lot) so I just don't 
KT- I've known him since Hokule'a. 
LC- Oh yes that's right he was one of the first guys yeah. My brother and I are very close, we 
really love each other. 
KT- So he hung On to be staying there ... 
LC- Yeah he's on my mother's property. And in '70 something Austin-his name is Austin(my 
significant other) came here to build a house for-maybe you know him Bill Crabtree. He was a 
teacher at Maui High SchooL His house is the second to the last when you're coming in over 
there. So he said, and we lived in Makaha on the beach we had a house on the beach but he said, 
"You want to come to Kihei? You want to come it's really nice over here." I said, "Whatever 
for! The kids don't-we don't want to move." He said, "No it's just like Makaha. It's dry, plenty 
kiawe trees, and the water is very pristine. It's really nice, you'll love it and there's air, plenty 
air comes from the Kula mountain." So I said, "Well I'll try it" So summertime I came and it 
was summer but it was nice and as long as you were in the shade it was nice and cool. So then I 
talked to the kids and of course they didn't want to come because you know when you're settled 
yeah born and raised they didn't want to. But anyways, eventually they did come and we have 
been here ever since and they all love it and I have to give him a lot of credit because ... Because 
of his carpentry I have what I have today and he has been a big part of our family. But for 
myself! decided to go into politics because I'm the chainnan of the Union at our hoteL And like 
I said it's been 20 years there and I got involved in politics that way through the Union. Then I 
found out that without politics you can be turned down, I mean you know you just have to, I 
mean politics is why you have your job, you know. And so I thought I would get involved that 
way. I tried OHA but I was very inexperienced, ljust said well you know let's give it a try and 
see what happens and of course nothing happened. But I went to Nanakuli and everybody was 
there for me you know because of my brother. Anyway it didn't- it was just like a phase oflike a 
beginning of gerting into politics and then I think it was a few years later when the Union asked 
me to run and put my name out because Nishiki was going to be against me anyway. So he said 
if you got your name out and the following year I cculd run because Michelle Anderson was-we 
didn't know at the time that she was going to take his place. If you have to erase stuff you can 
you know. I don't know how you do that but. .. 
KT- Whatever you say and you feel it's okay, it's going to come like that 
LC- Okay. And so when I was out there holding signs and putting out brochures and the Union 
helped me a lot, and because you know we're special interest I mean everybody's special 
interest. They like to say they're special interest groups, every group is a special interest group, 
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KT - So may [ now ask you some things that [ would like to see get on this interview? 
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KT- So you're here representing you as a special interest group but I'm going to pose it this way 
as a Kanaka maoli-as a Hawaiian. Therefore, it behooves us, Kimokeo and I to ask you the kind 
of questions that would relate to how you feel about the 'aina that you are kind of your kuleana 
because you're a participant in this aina. So going to that again we are getting information from 
people about this place. So culturally, what have you picked up that is significant in this 
ahupua' a, in Honuaula that you have learned or you have experienced? 
LC- For one thing, in Honuaula my tutu owned 80 acres from Ulupalakua down. 
KT - Oh, okay so who is this? 
LC- This is Annie Wilcox. And that is William daughter and my tutu is Maholeokalani she was 
one of the princess' that he married. And the reason [ know that is because Mr. Purdy, years ago 
when they used to have rodeos- he, I rode a horse with him and he showed me where the acreage 
was and it is in Honuaula as you come down from Ulupalakua. But my uncle sold it he's, you 
know, whatever. But at that time Kihei was nothing just bald, just nothing. In fact when we 
moved here it was only the road. That's all the developer put in here was the road and then the 
land, you know it was going for super cheap. So anyways, culturally ... 
KT- So just for information sake, because Kimokeo and I are doing what we're doing we are 
coming across many significant sites of settlements from ancient times. So you came during the 
time, your ohana came during the time that it didn't appear like there was too much here but 
there was really a [ot ... 
LC- But when you went to look you saw a lot within. 
KT- There is, there is. So it's okay from what you've said but I'mjust trying to put history 
together for this report that your timeframe if you weren't able to just look in front of you and 
just see things. Now we're working in Makena, they're cutting back all the kiawe and people are 
saying, "Oh my gosh." And you should go, you should go where the golf course is and what 
we're pulling out of there. 
LC- Yeah I see. [heard that Kimo was up there. 
KT- Yeah, he and [are. That's where I'm going after because he and I are partners. 
LC- Yeah I know you are and I knew he was moving the rocks but I didn't ... 
KT- They were moving the rocks for Maluaka but he just gave me an update and now they're not 
going to move it from above the golf course which is F9 they call that but now we're further 
south and there is some amazing cultural stuff ... 
LC- Further south, yeah. But there was a lot from Pu'uolai all the way up coming around. You 
know there's a lot it was very, very populated there were thousands of people living there. 
KT- Right, villages, villages galore. 
LC- Yeah it was villages, you know, mountain and fish so that I know from my tutu. 
KT - So did tutu talk to you about it? 
LC- Oh yeah, in fact the word Makena she said that has no real meaning because Makena was 
the name of a Captain that owned a ship and the Hawaiian people liked him and he was an 
Irishman. So that's where the word Makena carne from but it was Captain Miikena. 
KT - So I wonder if that's where Makena came from too, you know. 
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LC- Yeah I think so, Captain Miikena. But I don't, you know ['m not a historian or whatever so 
I can't follow up but most of us Hawaiian stuff we go by word of mouth, nothing is really on 
palapala.(paper) 
KT- So that's a very important point you made in why we do these kind of cultural interviews 
because written word by non-Hawaiians they don't get the depth or the feel of the people so they 
never captured. And even though it's generations down because it's passed down like how 
you're pointing out-one word out of you, in my eye's, would be more valuable than tons of 
writings from others who just try to look at surface. 
LC- Well I'm one of those too. But I think my age can tell you that there's a lot of things that I 
know that this generation doesn't know and that's what you're probably after. 
KT- Right. So reflect upon what you've heard, what people were saying about this significant 
place. 
LC- Yeah my mom-my tutu talked about Ulupalakua and how they used to, they were the 
gardeners or the ones that had the fruit or whatever and they would trade with the fishennen in 
Miikena because Miikena was a very progressive fishery, I mean that's where you got the fish 
from. So that's where the trade was, the taro patch, the loi's and stuff like that in those days. 
And [ think that people had to eventually leave because of the volcano when the lava came down 
and everything was dispersed. The little things that my tutu told me, or my mother told me, is 
just about that except I think because my tutu had a- I think, I know of four uncles: Fred Wilcox, 
Edward Wilcox, Paul Wilcox and another Wilcox but they were all my mother's brothers. And 
she was a girl and at 15 years old my tutu pulled her and went to live in Honolulu because there 
was nothing here for them. So myself, [ don't know that much about Maui because I wasn't born 
and raised here I only know what my mother and my tutu told me. As far as Honuaula and them 
doing the research and stuff like that I admire Kumu Tau'a for doing that and bringing 
enlightenment to us the people. Because when I look out there I only see bushes, you know, I 
don't see anything else but they walk the area and they can speak about the area because they 
know about the cultural stuff that I don't know because I'm more modem. 
KT - But Lehua, kupuna. 
LC- Tell me where you want me to go now because I'm drifting. 
KT - The tidbits that we have discussed really will be valuable. For example ... 
LC- Okay dad, thank you for the OFF because I told him to get OFF because the flies was 
around the place. 
KT- (Laughter) She's so modem here. 
LC- I am, I am modem and it's hard for me because I don't hang around- you know I don't bang 
around you guys. You see when I was raised in Nanakuli my Uncle Tommy Hiona was a kumu 
hula, you ever heard of him? 
KT- Of course. 
LC- Okay, he was a hula teacher and he lived with my tutu on Emma Street in Honolulu and we 
used to be afraid because he would chant, you know they do hula chants and for us when you're 
little and you hear that kind of stuff you get scared and you run away. 
KT- So during that lifetime you're no different than me growing up here in Kula. When I started 
hearing the ... (chanting sounds) it was chicken skin spooky. 
LC- Exactly. 
KT- But now because infonnation has gotten down and we've learned what it is the fear is 
removed because knowledge takes away fear. 
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LC- Yeah, and it does and it gives you the confidence. You know because for me it reminds me, 
if you were to do a chant it would remind me and it just covers your body you know. Because 
for some reason or other something like that happened. 
KT - Here is a question: Maui Meadows now is a quaint neighborhood of. .. you know how 
many people live in Maui Meadows? 
LC- No. 
KT -Can we venture that there might be 200 homes or more? 
LC- Oh, even more than that. 
KT- Okay so let's go up a couple of hundred. From that amount and that number anywhere from 
200-500 ... 
LC- When we moved here there was only about 40 houses. 
KT- Okay. So do you know of any other Hawaiian families that live here? 
LC- To be honest, no. 
KT- Okay, you don't know and you don't see, right? 
LC- No. 
KT- Again that's very significant. 
LC- I see there might be a Filipino-there's filipino's here but I have not seen or met because I'm 
thinking as the roads go. Johanna, you know Johanna? I don't think she is .. .is she Hawaiian? 
KT- I'm not sure. 
LC- Johanna Amorin, I think she's Filipino but she belongs to the Kaahumanu ladies so she must 
have some Hawaiian. Yeah that't the only one that I know of. 
KT - How old is she? 
LC- I think she's my age maybe younger. 
KT - You see her around? 
LC- Well because we're with the Kaahumanu ladies, the club. 
KT - If there's a chance that you come into contact can you let me know if she'd be interested in 
doing what we're doing because we're gathering information. 
LC- Oh sure, she's like me. In fact she was on the planning commission. Yeah and that was her 
last year and she's very involved in community stuff. I am a part of the committee on aging so 
there's a lot of things that we enact things for the kupuna mostly for their safety and well being. 
KT- So you are at retirement age, why are you still working? 
LC- Because I want to. 
KT - Which is another attitude which is non-Hawaiian because Hawaiian would prefer not to be 
working, right? 
LC- Yeah that's true, that's not a Hawaiian thing. Umm, and the other non-Hawaiian thing is I 
never took care of my grandchildren because I was a working mother. I would baby sit once and 
a while or something like that and he would watch the kids or something because he was 
working. And I used to tell my kids you're allowed to have only 2 each-any of you have any 
more than that I disown you. I have 5 children, they each have 2 kids but one disobeyed me but 
she had 2 boys then she had a girl so I forgave her. (Laughing) But it was because I have 5 
children and I had to take care of them by myself and I knew what it was like, hard times yeah. I 
know what it is to be without and I know how it is to have and I misquoted myself to you when I 
said I know how to be poor and I know how to be rich. But I know how to have and I know 
what is have not. In Nankuli when we first moved there it was like a have not and but you cope 
with it, you know. I mean you do, you go down the beach you pick up opihi, limu you pick up 
lipoa, you know. And then my brother would catch manini and any kind of fish and bring it 
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home you lmow just whatever to eat. You don't have it nowadays, my kids don't have it: you 
lmow Ina, you lmow ina-wana,(urchin) you know those, well you're from Kula so I don't know 
if you lmow that. 
KT- Of course, I should have brought it for you! 
LC- All the old stuff, you know, and there's no one except that when my son in-law or daughter 
or whoever go to Hana then they'll bring out some opihi from the people, that kind of stuff And 
I know all the old, you lmow the limu and things like that but my kids-well only this one, this is 
my keokeo one you know. And my mother, when she was alive, would take her to the beach in 
Makaha and they would go and pick up Iimu and she knows about that kind of stuff but the other 
ones weren't interested. And then my boys go spear fishing and ... 
KT- So you don't walk the beaches over here? 
LC- I did at one time but now my legs ... 
KT - So when you were going what types of environment plans ... 
LC- You really want me to say? 
KT- Well, you don't have to tell me where but ... 
LC- No, no not where but I walked the trail from Marriott now, the one used to be called 
Intercontinental. 
KT- Yeah. 
LC- And all the way to Kea Lani, they have a sidewalk over there and it's been there for years. 
But do you know that the reefs are dead? 
KT- Yup. 
LC- It's just completely, it's all pink and you see little or maybe ina in the little rocks and that's 
it but the rest is just 'urn, it's not there. And then when I was running for office I went to look at 
the reefs and the law is that after every 15,000 or 1,500 feet there was supposed to be a gateway 
or a trail to the ocean. In Miikena they block it all you can't-they block you don't know where it 
is they take the sign down. But I was able to go into this place in this yard sort of because this 
Hawaiian boy was working on a house behind and then the haole guy threw me out and said I 
didn't belong there. But what it is is the house is like almost close to the ocean and there's a law 
that you're supposed to be so many feet back but this house was almost close to the water. But 
it's on a flag lot and then I found out that that's what they do, they gate their homes because they 
don't want you to know that they have swimming pools even that's right close to the ocean. If 
you were on a boat you could probably see it from the outside but that's how it is in Miikena 
right now when you see the houses that are gated you already know that something in there is not 
supposed to be. But as far as Honuaula and cultural things I believe, Tau'a, that with you and 
Kimo going there and finding these things that I never saw or actually I never was really into it 
because ever since my tutu and my mother's gone I never went into the Hawaiiana because my 
uncle- we spoke Hawaiian- I always remember You know that kind of things or else little things 
like that if you remember but if you speak I'll catch a word or two from it and then I'll know, 
you know. Like when I took the elders up to the golf course to see where Everette was going to 
rezone and I think Kimo was surprised because I said, and he looked at me like that, you lmow, 
because he was talking about a heiau over there and he was telling the one old lady said she had 
to use the bathroom and so I didn't know, you know, how do you say-shall I say it or should ... So 
then I thought of my Hawaiian and then he understood and then he said, "Okay the bathroom is 
over there." So I politely cut into his testimony or whatever he was talking about. But I was 
very happy to be involved with old folks because they have a lot of history. You know when I 
was little in my home, or when I went to visit my tutu or my uncles house or my tutu's house in 

Pi'ilani Hwy CIA prepared by Hana Pono, LLC 4/18/09 



42 

those days it's so strange because Maui people when I speak to them for instance Akahi (who 
wants to be the king) he said oh his mother used to tell him go outside because they didn't want 
him to learn Hawaiian. That is absolutely a no, no where I come from. Our parents wanted us to 
learn to speak because the po'e(people) came and told us you couldn't, you ban the language 
right they didn't want you to but my family was, they were very cultural. My uncle still did the 
dance, he didn't-he wasn't disobeying but he still kept his culture and my mother and my tutu 
and my aunts used to all speak Hawaiian in the living room, wherever. If they didn't want you to 
hear what they were saying they would say, they would tell you what is the word-your young 
ears are not, you're not supposed to be here. 
KT- Kuli ka pepeiao. I know, 1 need to work on my Hawaiian, Kumu ... :O 
LC- Yes and they would tell you to please leave the room but it wasn't because they didn't want 
to teach you Hawaiian. They spoke Hawaiian and then they spoke to you Hawiaian and then 
they expected you to speak back. I mean that was the way it was even though the po' e came here 
and said, you know you're not supposed to use that language. In our household my mother and 
my grandmother still spoke Hawaiian and wanted us to do it because they used to call it mother 
tongue they never called it the language or olelo Hawaii. It was always your mother tongue, 
"You learn to speak your mother tongue." That was my mother's words and when, if they were 
in the living room talking, or we used to call it the parlor remember those days? Umm, if! came 
in the front door you have to bend down and make sure and say kalamai because they cannot 
block your eyesight. If I'm talking to Tau'a right now my grandchild is supposed to bow down 
and say excuse me until he was out of sight. That was the kind of culture that 1 was brought up 
in it was all about respect. There's something else but mostly I remember respect and my kids, 1 
have raised them the same way, it's all about respect-respect your elders and that was the 
strictest. 
KT- So how do you see that applying to respecting .. 
LC- The land. 
KT- Here, especially the area that we're talking about from Kilohana to Wailea Ike. 
LC- To me Tau'a my personal opinion is I never was into that kind of stuff because Hawaiian 
Homes was given the kaka lands, you know the kukai lands, you couldn't plant on it because that 
what it was about. If you couldn't plant sugarcane on it, it wasn't worth it. Just like now 
Waiohuli, you couldn't plant pineapple and sugarcane and that's why the Hawaiians have but 
now they're million dollar estates up there. So I never really went into looking at the land 
culturally until I came here because in Nanakuli I already knew that there was bad lands, you 
know you couldn't plant you had to bring in dirt if you wanted that kind of stuff. But I didn't 
know anything about cultural until I came here and the things that you and Kimo are doing is 
very important in a sense that that's all we have left. So if you want to keep that as sacred, 
whether it was just a house before that was on there or anything, it's significant of the past and so 
if we can hold it then that's the right thing to do and that's what I believe. And I believe that 
very strongly because that's all we have. You took my language away; once you take my 
language away you take my culture away. I never taught my kids Hawai ian because ... 
KT - Where did you learn what you just said because it's been repeated now in this era by those 
who are teaching language and culture? But did you grow up with that philosophy? 
LC- No I didn't grow up with it I grew up with the culture. 
KT - Just that idea that just came out of your mouth. 
LC- When you lose your language you lose your culture? 
KT- Right. 
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Le- Where did I hear it? 
KT - It's something that you just adopted recently, 
Le- To me it's just common sense, yes. 
KT- Well I'm glad because there are many kupuna of the past have said that and Ijust want to 
keep reinforcing that the reader of this report or if it's an oral report will be hearing it. 
Le- Will be? 
K T - Will be hearing what you've just said. So we've extended our stay here but are there any 
other things that you want to say. 
Le- I don't know what do you want me to say? 
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KT- I think you've said very valuable things that we will include into the report but the question 
is anything else that is related to this particular area that we're researching. 
Le- I think, Tau' a, like what you said, what you and Kimo are doing is a blessed-even in a sense 
that you are taking time out in your life to do something like that for the future of our children to 
learn and to know that there are or there once was remnants of our past. And that to me is 
wonderful because I never came close to that kind of stuff and that's what I mean when I say that 
I'm very modern. You know when a Hawaiian like when they have those, how do you say, those 
yeah when they fight and they always grumble here and they grumble there and they want to be 
in the Hawaiian kingdom and they want to be this and that. When you walk from Kula down to 
Wailuku-when you walk; when you own (or when you have because we never owned anything) 
when you have a lo'i and you're working your taro patch; when you go in the water and you 
catch the fish the way the old folks did then you can tell me that you're a part of that society of 
the way that it used to be. But down come to me and hold a flag upside down and ride by in your 
car and have a television and have electricity in your home because that's where I know what 
poor was. That's what made me more of a Hawaiian because of the way that we lived at that 
time to see that okay now we have to go and pick the ulu from the tree; we have to go look for 
the mountain apple and we have to plant what we need to here when we were in Nanakuli. You 
may say that that was poor, I was poor living that way but that was a way of life of survival and 
there was, when you really think about it now, it was nothing because it's just the way that you 
had to live and there's nothing wrong with that. Maybe my kids would be ashamed if they had to 
bring their kids home or their friends home because there's the haves and the have-not's or 
whatever but I didn't look at that but I'm glad that I went through a life of that kind of living and 
then now here I am. So when you come to me or when I hear these clubs that, "Oh Lehua, you 
golta sign here you want to be the Hawaiian Kingdom or you want to be this or whatever." I 
don't believe that anymore unless you show me that you are truly one. Because to me Tau'a you 
are Hawaiian I tell you why because you speak the language and you are doing everything within 
your lifestyle within your position to bring some ofthe past back to us. Even me talking to you I 
have some past, I'm sorry if I'm not bringing enough of it but I'm so happy that you're doing 
this because children have to know what their kupuna's went through. Some people maybe had 
a harder life than me because I was born right after the war and I remember my mother put me 
under the sewing machine, you know the kind with the paddle, so that when the bomb come I'll 
be okay underneath the sewing machine. And I saw the bombs and the flairs and stuff and my 
brother Bruff went on the roof and my mother got mad because the warden came and the warden 
came he had that black thing on his arm with a flashlight and he said, "You get down." You 
know all that kind of stuff and those were the days and I lived through all of that but you know 
of forget it. You live day by day and nowadays [ think people live day by day because they have 
to live check by check and I'm just fortunate that [ don't have to work but I want to work 
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because it keeps my mind sharp. In stay home, what I going pull weeds? Forget it I'm not 
gonna! But I still eat poi and I eat sardines and it's really strange because-why is it that we're all 
into cans? After the war we started canned sardines and the corned beef and all that but yet our 
forefathers had raw fish. You know you caught from the ocean and the ina and wana and I still 
remember that but yet we still had spam and corned beef and I just wondering if that came from 
out of the war? 
KT- Yes it did and those are killers so that's why our people are dropping. 
LC- Diabetes and all of that. But thank you so much for even thinking about me Tau'a. It makes 
me feel like gee, what does he want? What does Tau'a want with me because I have no 
significance, I'm not nobody special but I am outspoken and I do fight for what I think is right. 
KT- That's the Hawaiian way of just comfortably saying without being ho'o- that you like life 
and you've enjoyed life. 
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ATA AUSTIN, TSUTSUMI & ASSOCIATES, INC, CIVIL ENGINEERS • SURVEYORS 

CONTINUING THE ENGINEERING PRACTICE FOUNDED BY H. A. R. AUSTIN IN 1834 

KENNETH K. KUROKAWA, P.E. 

TERRANCE S. ARASHIRO, PoE. 
DONOHUE M. FUJII, P.E. 
STANLEYT. WATANABE 

IVAN K. NAKAT5UKA, P,E. 

FINAL 

TRAFFIC IMPACT ASSESSMENT REPORT 

PIILANI HIGHWAY WIDENING 

Wailea, Maui, Hawaii 

I, INTRODUCTION 

This report documents the findings of a traffic study conducted by Austin, 

Tsutsumi & Associates, Inc. (AT A) to evaluate the traffic impacts along Piilani 

Highway between Kilohana Drive and Wailea Ike Drive. This assessment is 

based upon the traffic impacts resulting from proposed developments in the 

vicinity of Piilani Highway between Kilohana Drive and Wailea Ike Drive. 

A. Background 

The developers of Honuaula, Wailea Resort and Makena Resort have 

reached an agreement with the State of Hawaii Department of Transportation 

(SDOT) to widen Piilani Highway from two-lanes to four-lanes between Kilohana 

Drive and Wailea Ike Drive. Hereinafter, the Piilani Highway Widening shall be 

referred to as Project. 
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B. Location 

The stretch of Piilani Highway that is being widened is an approximate 

1.5 mile long stretch along the southern shore of Maui with the terminus of Piilani 

Highway in the Wailea Resort. The following subdivisions border the Piilani 

Highway Widening: 

• Maui Meadows Subdivision and the proposed Honuaula (formerly known as 

Wailea 670) development to the east. 

• Wailea Resort to the west. 

Figure 1 shows the location of the studied segment of Piilani Highway 

that will be widened. 

c. Study Methodology 

This study will address the following: 

1. Existing traffic operating conditions at key intersections within the study 

area. 

2. Traffic Projections for Year 2016 and 2022 includes traffic generated by 

an annual defacto growth rate consistent with the Maui Travel Demand 

Forecasting Model and known developments in the vicinity of the Project. 

These known developments in consideration are projects within 

Honuaula, Wailea Resort, and Makena Resort that are currently under 

construction or are known new/future developments that are expected to 

affect traffic demand and operations within the study area. 

3. Identify potential traffic conditions for Year 2016 projected traffic without 

the Piilani Highway Widening, Year 2016 and 2022 with Piilani Highway 

Widening. 

4. Recommendations for roadway improvements or other mitigative 

measures, as appropriate, to reduce or eliminate the adverse impacts 

resulting from traffic generated by the surrounding developments. 
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EXISTING CONDITIONS 

A. Roadway System 

The following are brief descriptions of the existing roadway network in the 

vicinity of the Project: 

Figure Piilani Highway - is generally a four-lane, undivided, north/south State 

arterial highway providing access to Kihei and Wailea from areas north of Kihei. 

Piilani Highway narrows to a two-lane highway at its intersection with Kilohana 

Drive/Mapu Place until its terminus at Wailea Ike Drive. Piilani Highway begins 

at its intersection with SouthllNorth Kihei Road and ends at its intersection with 

Wailea Ike Drive, with provisions to extend the highway further south. Left-turn 

storage lanes are generally provided at major intersections on Piilani Highway. 

The posted speed limit on Piilani Highway is generally 40 miles per hour (mph). 

The speed limit on Piilani Highway is 45 mph in the northbound direction from 

Wailea Ike Drive to Kilohana Drive; the southbound speed limit on this segment 

decreases from 45 mph to 25 mph as it approaches Wailea Ike Drive. 

Kilohana Drive - is a two-lane, undivided, east/west roadway that connects South 

Kihei Road with Piilani Highway, intersecting Piilani Highway across Mapu Place, 

which provides the north access to Maui Meadows residential subdivision. The 

posted speed limit on Kilohana Drive is 25 mph. 

Mapu Place - is a two-lane, undivided, east/west roadway that provides one of 

two access points from Piilani Highway to Maui Meadows residential subdivision. 

The posted speed limit on Mapu Place is 25 mph. 

Okolani Drive - is a four-lane, divided, east/west roadway between South Kihei 

Road and Wailea Alanui Drive. Okolani Drive narrows to a two-lane undivided 

roadway east of Wailea Alanui Drive to its intersection with Piilani Highway 

directly across of Mikioi Place. The posted speed limit on Okolani Drive is 30 

mph. 

Mikioi Place - is a two-lane, undivided, east/west roadway that provides one of 

two access points from Piilani Highway, across Okolani Drive, to Maui Meadows 

residential subdivision. The posted speed limit on Mikioi Place is 25 mph. 
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Wailea Ike Drive - is a four-lane, divided, east/west County collector roadway that 

narrows to a two-lane roadway just before its connection to Piilani Highway. 

Wailea Ike Drive is the main entrance to the Wailea Resort and connects Piilani 

Highway with Wailea Alanui Drive. Its vertical alignment is a relatively steep 

grade with a posted speed limit of 30 mph. Wailea Ike Drive, from its intersection 

with Wailea Ekolu Place to Wailea Alanui Drive, has a major drainage channel in 

its median area. 

B. Study Intersections 
Piilani Highway/Kilohana Drive/Mapu Place - forms a signalized cross-

intersection. The lane configuration at each approach is as follows: 

• Northbound approach: Striped as an exclusive left-turn lane and a 

shared through/right-turn lane. 

• Southbound approach: Striped as an exclusive left-turn lane, a through 

lane and an exclusive right-turn lane. 

• Eastbound approach: Striped as a shared left-turn/through lane and an 

exclusive right-turn lane. 

• Westbound approach: Striped as a shared left-turn/through lane and a 

channelized right-turn lane. However, during observations, the 

westbound approach operates as a shared left-turn/through lane and an 

exclusive right-turn lane. 

Piilani Highway/Okolani Drive/Mikioi Place - forms a two-way stop-controlled 

cross-intersection with Okolani Drive and Mikioi Place as the stop-controlled 

approaches. The lane configuration at each approach is as follows: 

• Northbound and southbound approaches: Striped as an exclusive left-

turn lane, a through lane, and an exclUSive right-turn lane. 

• Eastbound and westbound approaches: Striped as a shared left-

turn/through lane and an eXClusive right-turn lane. However, during 

observations, the westbound approach operates as a shared left-

turn/through lane and an exclusive right-turn lane. 
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Piilani Highway/Wailea Ike Drive - does not have any intersection control and 

provides the following lane configuration at each approach: 

• Southbound approach: Striped as an exclusive free right-turn lane. 

• Eastbound approach: Striped as an exclusive free left-turn lane. 

Figure 2 shows the existing roadway system and the existing lane 

configuration at the study intersections. 

C. Existing Traffic Volumes 

The following are the study intersections, in which data was collected: 

• Piilani Highway/Kilohana Drive/Mapu Place (Signalized) 

• Piilani Highway/Okolani Drive/Mikioi Place (Unsignalized) 

The AM and PM Peak hour turning movement data utilized in this report 

were collected on Tuesday June 24, 2008 and Wednesday June 25, 2008. 

Based on traffic count data, the peak hours of traffic were determined to be from 

7:00 AM to 8:00 AM and 4:00 PM to 5:00 PM on the weekdays. Traffic count 

data was not collected at the Piilani Highway/Wailea Ike Drive because eXisting 

volumes at this intersection are free flowing through volumes only. The traffic 

count data is provided in Appendix A. Traffic count data was taken when public 

schools were in summer session for the following reasons: 

• Wailea is a resort community and caters to visitor traffic which is 

highest during the summer months. 

• The nearest school to Wailea is located more than a mile north of the 

Piilani Highway/Kilohana Drive intersection. 

• Existing peak hour volumes entering and exiting the Maui Meadows 

Subdivision (Piilani Highway/Kilohana Drive/Mapu Place and Piilani 

Highway/Okolani Drive/Mikioi Place intersections) during the AM peak 

hour of traffic were similar to the existing volumes obtained from the 

Traffic Impact Analysis Report for Wailea Resort 2005 Update (count 

data taken in October 2004). This comparison shows that for Maui 

Meadows, a local residential subdivision with no recent expansion, 
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traffic volumes are similar during the summer break and school 

session. The PM peak hour of traffic occurred after school hours. 

D. Existing Traffic Conditions Analysis and Observations 

Level of Service (LOS) is a qualitative measure used to describe the 

conditions of traffic flow at intersections, with values ranging from free-flow 

conditions at LOS A to congested conditions at LOS F. The Highway Capacitv 

Manual - Special Report 209 (HCM), dated 2000, methods for calculating 

volume to capacity ratios, delays and corresponding Levels of Service were 

utilized in this study. LOS definitions for signalized intersections are provided in 

Appendix B. 

Methodology 

Analysis for the study intersections were performed using the traffic 

analysis software Synchro, which is able to prepare Highway Capacity Manual 

(HCM) reports. The reports contain quantitative delay results, as based on 

intersection lane geometry, signal timing, and hourly traffic volume. 

Field Observations 

The general paths vehicles utilize when traveling between areas north of 

Wailea and south in Makena are Piilani Highway, Wailea Ike Drive, and Wailea 

Alanui Drive. Therefore, the Wailea Alanui DrivelWailea Ike Drive intersection 

turning movement volumes are the higher volumes. 

During the AM peak hour of traffic, queuing was observed on the 

northbound through movement at the Piilani Highway/Kilohana Drive/Mapu Place 

intersection, however, all vehicles were able to clear the intersection within one 

signal cycle length. During the PM peak hour of traffic, the northbound and 

southbound through movement volumes were noticeably higher than the AM 

Peak hour of traffic at the Piilani Highway/Kiiohana Drive/Mapu Place 

intersection. The through traffic at this intersection was higher, but experienced 

little delay, with vehicles clearing the intersection within one signal cycle. 

-8-
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The eastbound and westbound volumes at the Piilani Highway/Okolani 

Drive/Mikioi Place intersection remained fairly low with no more than 3 vehicles 

queued at the stop sign. 

Results of Intersection Analysis 

The analysis and observations described below are based on prevailing 

conditions during the time at which the data was collected. Hereinafter, 

observations that are expressed as ongoing and current shall represent the 

conditions that prevailed at the time at which the data was collected. 

Piilani Highway/Kiiohana Drive/Mapu Place 

At the signalized intersection of Piilani Highway/Kiiohana Drive/Mapu 

Place, all movements operate overall at LOS D or better during the AM and PM 

peak hours of traffic. 

Piilani Highway/Okolani Drive/Mikioi Place 

At the unsignalized intersection of Piilani Highway/Okolani Drive/Mikioi 

Place, the eastbound left-turn movernent operates at LOS F during the PM peak 

hour of traffic due to rninimal gaps in the northbound and southbound 

approaches. However, as a condition of the Kai Malu Development, a traffic 

signal is proposed at the Piilani Highway/Okolani Drive/Mikioi Place intersection 

to alleViate the eastbound left-turn delay. All other movements operate at LOS D 

or better during the AM and PM peak hours of traffic. 

Figure 3 shows the existing traffic volumes and LOS at the study 

intersections. 

-9-
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FUTURE TRAFFIC FORECAST 

The Year 2016 was selected to reflect the completion year of Phase I of 

Honuaula which includes the creation of a tee-intersection at the Piilani HighwaylWailea 

Ike Drive intersection. Year 2022 was selected to reflect the full build-out of known 

developments in the vicinity of the Project. Traffic projections were formulated by 

applying a defacto grow1h rate and trips generated by known developments in the 

vicinity of the Project. 

A. Defacto Growth Rate 

The grow1h rate of an area is the percentage by which an area will grow 

over a period of time. The Maui Travel Demand Forecasting Model was utilized 

to determine a defacto growth rate in the vicinity of the Project. Since Honuaula, 

Wailea Resort, and Makena Resort are the main projects proposed in the 

Wailea/Makena area, data from the Maui Travel Demand Forecasting Model was 

adjusted to project grow1h excluding these three projects. The results from the 

Maui Travel Demand Forecasting Model show a defacto growth rate of 

approximately 0.5 percent per year. Therefore, a defacto grow1h rate of 4.0 

percent for Year 2016 and 7.2 percent for Year 2022 was applied to existing 

traffic volumes. 

B. Traffic Forecasts for Known Developments 

Peak hour vehicular trips were estimated by applying appropriate trip 

generation rates from the Trip Generation. 8th Edition, published by the Institute 

of Transportation Engineers (ITE) and the Resort Residential Trip Generation 

Rate Development prepared by Parsons Brinkerhoff Quade & Douglas, Inc. 

dated October 2, 2006 as accepted by the SOOT, (herein after referred to as PB 

resort rate). Appendix F shows the PB resort rate document. Vehicular trips 

generated from the known developments were distributed to the roadway 

network based on distribution obtained from the Maui Travel Demand 

Forecasting Model. 
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Honuaula is generally comprised of the area east of Piilani Highway and 

Wailea Ike Drive, south of Maui Meadows Subdivision and north of Makena 

Road. By Year 2016, Honuaula proposes to construct 26,000 square feet of 

Office Space, 74,000 square feet of Commercial space, 75 Multi-Family 

Affordable Units, 158 Multi-Family Market Rate Units, 40 Multi-Family 

Townhouse Units, and 127 Single-Family Units. By Year 2022, Honuaula 

proposes to construct an additional 375 Multi-Family Affordable Units, 42 Multi-

Family Luxury Units, 60 Multi-Family Townhouse Units, and 273 Single-Family 

Units. Table 1 shows the proposed development for Honuaula. An estimation of 

the percentage of internal trip capture was obtained from the ITE Trip Generation 

Handbook, Second Edition, which was determined to be approximately 15 

percent. The internal trip capture was only applied to the PM peak hour of traffic 

since commercial areas are typically closed during the AM peak hour of traffic. 

The 15 percent internal trip capture rate was applied to the number of residential 

trips and the result was applied to the commercial trips, in order to match the 

number of internal trips traveling between the residential areas and commercial 

areas. Internal trips are assumed within Honuaula. 

Wailea Resort is generally comprised of the area west of Piilani 

Highway, north of Makena Road, east of Makena Ala Nui Road and the Pacific 

Ocean, and south of Kilohana Drive. Currently, Wailea Resort has constructed 

most of its parcels. By Year 2016, the Wailea Resort proposes to construct 

12,000 square feet of Grocery space, 30,850 square feet of Retail space, 12,200 

square feet of Office space, 8,340 square feet of Restaurant space, 64 Multi-

Family Units, and 234 Single-Family Units. By Year 2022, the Wailea Resort 

proposes to construct additional 100 Multi-Family Units. Table 2 shows the 

proposed development on the remaining parcels of Wailea Resort. 
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Table 1 
Proposed Development for Honua'ula 

Land Use Units Quantity 

Year 2016 
VMX (Office Building) SF GFA 26,000 
VMX (Commercial) SFGFA 74,000 
MF Affordable DU 75 
MF Luxury DU 158 
MF Townhouse DU 40 
SF Lots DU 127 

Year 2022 
M F Affordable DU 375 
MF Luxury DU 42 
MF Townhouse DU 60 
SF Lots DU 273 

TOTALVMJ({~FGI"A)< ........." .' ........ > ' .....••. ;1 OO;()OO ." 
TOTAL RESIDEtliTIAL(OU) 

DU = Dwelling Units 
SF = Single-Family 
MF = Multi-Family 
VMX = Village Mixed Use 

.... 

SF GFA = Square Feet of Gross Floor Area 

.•. .• .' . 115() .' 



o (SF Lots) 

Proposed Development on the Remaining 
Parcels of The Wailea Resort 

Land Use Units 

o (Condominiums) 
o (Grocery) 
o (Retail) 
o (Office) SF GFA 

36 
12,000 
30,850 
12,200 
8, 

DU 40 

DU = Dwelling Units 
SF = Single Family 
MF = Multi Family 
SF GFA = Square Feet of Gross Floor Area 
SF GLA = Square Feet of Gross Leasable Area 
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Within the Wailea Resort, some individual parcels were under 

construction at the time of data collection or existing developments that are 

proposed to be renovated. 

• Under construction were the Kai Malu (MF-8) and Wailea 

Gateway Projects. Since traffic studies for these Wailea Resort 

developments were completed, trip generation volumes and 

distribution were obtained from the Traffic Impact Analysis Report 

for Wailea MF-8, dated May 13, 2004 and the Traffic Impact 

6nalysis Report for Wailea Gateway, dated March 6, 2006, both 

prepared by Phillip Rowell and Associates. Since the data 

collection efforts, both projects have been completed. Kai Malu 

(MF-8) is located south of Okolani Drive, east of Wailea Alanui 

Drive, and west of Piilani Highway, with access from Okolani 

Drive. Kai Malu (MF-8) proposed to construct 153 multi-family 

units. Wailea Gateway is located on the northwest corner of the 

Piilani Highway/Wailea Ike Drive intersection with access from 

Wailea Ike Drive. Wailea Gateway proposed to construct 32,000 

square feet of commercial space to be utilized by businesses, 

restaurants, and retail shops. 

• The existing Grand Wailea Resort proposes to renovate two 

existing restaurants, construct 310 additional hotel rooms, an 

additional bar, a new cultural center and garden, and additional 

parking spaces by Year 2016. The Grand Wailea Resort is 

located south of the Shops at Wailea, east of the Pacific Ocean 

and west of Wailea Ala Nui Drive. Trip generation volumes and 

distribution were obtained from the Traffic Impact Report for the 

Grand Wailea Resort Renovation, dated January 2009, prepared 

by Wilson Okamoto Corporation. 

• The 1 Resort & Residences (formerly Renaissance Wailea 

Resort) proposes to redevelop the existing 349 hotel units to 

provide 290 resort hotel units and 40 residential 

condominiumltownhouse units by Year 2016. The 1 Resort & 
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Residences is located north of Wailea Elua, east of the Pacific 

Ocean, south of Wailea Ekahi, and west of Wailea Alanui Drive. 

At the time of data collection, the former Renaissance Wailea 

Resort parcel remained vacant and therefore, trip generation 

volumes for the proposed redevelopment were obtained from the 

Traffic Impact Report 1 Resort & Residences, Wailea, dated 

March 2009, prepared by Wilson Okamoto Corporation. 

• The existing Wailea Blue Golf Course, currently located off of 

Kaukahi Street, proposes to relocate the existing clubhouse, and 

provide approximately 8,000 square feet of commercial space, 

10,000 square feet of office space, and 5,000 square feet of 

restaurant space by Year 2016. The Wailea Blue Golf Course 

clubhouse and additional commercial/office/restaurant space is 

proposed to be located at the southeast corner of the Wailea 

Alanui DrivelWailea Ike Drive intersection, near the existing 

Matteo's Restaurant. 

Makena Resort is comprised of the area east of the Pacific Ocean and 

south of Makena Road. By Year 2016, Makena Resort proposes to construct 

312 Multi-Family Luxury Units and 87 Single-Family Luxury Units. By Year 2022, 

Makena Resort proposes to construct additional 167 Multi-Family Luxury Units 

and 283 Single-Family Luxury Units. Table 3 shows the proposed development 

for Makena Resort. 

Table 4 shows the Known Developments Land Uses and Trip 

Generation for Year 2016 and Table 5 shows the Known Developments Trip 

Generation Rates for the known developments which utilized the ITE Trip 

Generation, 8th Edition and PB resort rates. 
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Table 3 
Proposed Development for Makena Resort 

Land Use 

Year 2016 
M-2/M-3 (SF Resort) 
M-4 (M F Resort) 
M-5 (MF Resort) 
M-7 (MF Resort) 
M-9 (MF Resort) 
M-12 (MF Resort) 
S-5 (SF Resort) 
S-6 (SF Resort) 
Hotel (MF Resort) 
Maluaka (SF Resort) 
Maluaka (MF Resort) 
H-2 (SF Resort) 
H-2 (MF Resort) 

Year 2022 
M-5 (MF Resort) 
M-6 (MF Resort) 
M-8 (MF Resort) 
M-9 (MF Resort) 
S-2 (SF Resort) 
SA (S F Reso rt) 
S-7 (SF Resort) 
M-1 (SF Resort) 
M-10 (MF Resort) 
M-11 (MF Resort) 
S-1 (SF Resort) 
S-3 (SF Resort) 
U-1 (SF Resort) 

TOTAL RESIDENTIAL (QUj 

DU = Dwelling Units 

SF = Single Family Homes 

MF = Multi Family Homes 

Units 

DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 

DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 

.... . ..... ..•.......... ...•..... ...•••.. ,:! •. 

Quantity 

28 
29 

110 
35 
10 
54 
1 

40 
44 
13 
2 
6 
28 

22 
69 
12 
13 
17 
22 
4 
9 

31 
20 
90 
28 

113 

850' 



Table 4 
Known Development's Land Uses and Trip Generation in Year 2016 

AM PEAK HOUR PM PEAK HOUR 
IN OUT \ TOTAL IN OUT 

YEAR 2016 WAILEA RESORT' 
SF-8 20 57 77 64 37 
MF-6 13 37 50 41 23 
MF-10 118 98 216 207 242 
MF-16 6 17 23 15 8 
MF-7 8 34 42 33 15 
SF-S 10 27 37 28 16 
SF-11 6 15 21 14 7 
MF-15 7 33 40 31 15 
MF-12/13/SF-7A 49 118 167 227 174 
MF-9 11 49 60 47 23 
Wailea Blue Golf Club 72 34 106 140 149 
SUBTOTAL 320 519 839 847 709 

YEAR 2016 MAKENA RESORT" 
M-2/M-3 8 5 13 7 6 
M-4 3 4 7 4 6 
M-5 10 15 25 18 20 
M-7 4 4 8 5 7 
M-9 2 1 3 1 3 
M-12 5 7 12 9 10 
S-5 1 0 1 1 0 
S-6 12 7 19 10 9 
Hotel 4 6 10 7 8 
Maluaka 5 2 7 3 4 
H-2 5 5 10 6 7 
SUBTOTAL 59 56 115 71 80 

YEAR 2016 HONUA'ULA ••• 
VMX (General Office Building) 57 7 64 19 89 
VMX (Commercial) 100 62 162 303 313 
MF Affordable Housing 8 34 42 33 15 
MF Townhouse 5 20 25 20 9 
SF Detached Housing 35 24 59 30 29 
MF Luxury Villas 15 21 36 28 26 
SUBTOTAL 220 168 388 433 481 
YJ::~R2Q'16T;OTAL ••.•. c,."' •..• . \~ •. 5.99':" .. ·'::·':·74~\··'·· '.' /13'12 ··.·.1351 ',,1270,,: 

* Wailea Resort Trips generated by these developments were estimated by applying 
appropriate rates contained in the Institute of Transportation Engineers, Trip Generation. 8th Edition. 
** Makena Resort Trips generated by these developments were estimated by applying 
Parsons Brinckerhoff's (PB) 2006 single-family and multi-family resort residential trip rates. 
*** Both ITE Trip Generation Rates and PB rates were used to generate trips 

Note: Does not include trips generated by Kai Malu Project (MF-8), Wailea Gateway, 
Grand Wailea Resort Renovations and 1 Resort & Residences, Wailea. 
Volumes obtained by Traffic Studies. 

TOTAL 

101 
64 
449 
23 
48 
44 
21 
46 

401 
70 

289 
1556 

13 
10 
38 
12 
4 
19 
1 
19 
15 
7 
13 

151 

108 
616 
48 
29 
59 
54 

914 
.\.2621,' 



Table 5 
Known Development's Trip Generation Rates 

Land Use Independent Average Daily AM Peak Hour of Traffic 
Variable (X) 

Single-Family Detached Housing 
DU 

(ITE Land Use 210) 
Residential 
CondominiumlTownhosue DU 
(ITE Land Use 230) 
Supermarket 

1000 SF GFA 
(ITE Land Use 850) 
Retail 

1000 SF GFA 
(ITE Land Use 814) 
General Office Building 1000 SF GFA 
(lTE Land Use 710) 
Restaurant 1000 SF GFA 
(ITE Land Use 932) 
Shopping Center 1000 SF GFA 
(ITE Land Use 820) 
Mini-Warehouse 1000 SF GFA 
(ITE Land Use 151) 
Office Park 1000 SF GFA 
(ITE Land Use 750) 
Golf Course HOLES 
(ITE Land Use 430) 
Multi-Family Resort Residential * 

DU 
(PB Trip Generated Rate) 
Single-Family Resort Residential * 

DU 
(PB Trip Generated Rate) 

DU = Dwelling Units 
SF GFA = Square Feet of Gross Floor Area 
T = Number of Trip Ends 
X = Independent Variable 

Weekday Rate 

Ln(T) = 0.92Ln(X) + 2.71 

Ln(T) = 0.87Ln(X) + 2.46 

Ln(T) = 66.95Ln(X) + 1391.56 

Ln(T) = 42.78Ln(X) + 37.66 

Ln(T) = O.77Ln(X) + 3.65 

127.15 

Ln(T) = 0.65Ln(X) + 5.83 

Ln(T) = 1.01 Ln(X) + 0.82 

T = 10.42(X) + 409.04 

35.74 

N/A 

N/A 

Source: Institute of Transportation Engineers, Trip Generation 8th Edition. 

Source: .. Parsons Brinckerhoffs 2006 single-family and multi-family resort residential trip rates. 

Rate % Entering 

T = 0.70(X) + 9.74 25% 

Ln(T) = 0.80Ln(X) + 0.26 61% 

3.59 63% 

Ln(T) = 4.91 Ln(X) + 115.59 48% 

Ln(T) = 0.80Ln(X) + 1.55 88% 

11.52 52% 

1.00 61% 

0.15 59% 

T = 1.37(X) + 124.36 89% 

2.23 79% 

0.22 40% 

0.46 58% 

PM Peak Hour of Traffic 
Rate % Entering 

Ln(T) = 0.90Ln(X) + 0.51 63% 

Ln(T) = 0.82Ln(X) + 0.32 67% 

10.5 51% 

Ln(T) = 2.40Ln(X) + 21.48 44% 

Ln(T) = 1.12Ln(X) + 78.81 17% 

11.15 59% 

Ln(T) = 0.67Ln(X) + 3.37 49% 

Ln(T) = 1.02Ln(X) - 1.49 51% 

T = 1.22(X) + 95.83 14% 

2.78 45% 

0.34 49% 

0.46 50% 
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C. Planned Roadway Project 

As a condition for the development of the Kai Malu Project (MF-8) the 

Piilani Highway/Okolani Drive/Mikioi Place intersection will be signalized and the 

eastbound approach will be restriped to provide an exclusive left-turn lane and a 

shared through/right-turn lane. At the time of the data collection efforts, the Kai 

Malu Project was under construction. Since then, construction has been 

completed and some of the units have recently been occupied. 

III. TRAFFIC CONDITIONS AND ANALYSIS 

A. Year 2016 WITHOUT Project Traffic and Analysis 

Since it is a condition of the Kai Malu Project (MF-8), it is assumed that 

the signalization and re-striping of the Pi'ilani Highway/Okolani Drive/Mikioi Street 

intersection will be completed by Year 2016. The following are conditions of the 

study intersections due to the defacto growth rate and known developments. 

Piilani Highway/Kiiohana Drive/Mapu Place 

With a defacto growth rate of 0.5 percent per year along Piilani Highway 

and the known developments in the vicinity of the Project, the Piilani 

Highway/Kilohana Drive/Mapu Place signalized intersection will operate at LOS F 

and over capacity conditions. Currently, Piilani Highway is a four-lane roadway 

and narrows to a two-lane roadway at the Piilani Highway/Kiiohana Drive/Mapu 

Place intersection where it rernains as a two-lane roadway to its terminus at 

Wailea Ike Drive. 

Piilani Highway/Okolani Drive/Mikioi Street 

The Piilani Highway/Okolani Drive/Mikioi Street signalized intersection 

southbound through movement will operate at LOS F and over capacity 

conditions during the AM peak hour of traffic. During the PM peak hour of traffic, 

the northbound through and southbound left-turn movements will operate at LOS 

F and over capacity conditions. 

Piilani HighwaylWailea Ike Drive 

With completion of Honuaula Phase I, the east leg of the Piilani 

HighwaylWailea Ike Drive intersection will be constructed forrning a tee-
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intersection, with Piilani Highway being the stem of the tee. Due to a high 

southbound right-turn (1210 and 880 during the AM and PM peak hour of traffic, 

respectively) and eastbound left-turn (525 and 1305 during the AM and PM peak 

hour of traffic, respectively) the intersection will warrant a traffic signal, in 

accordance with the HeM. However, without the Project, the signalized 

intersection of Piilani Highway/Wailea Ike Drive will operate at LOS F and over 

capacity conditions during the PM Peak hour of traffic. 

Without the construction of Honuaula, the Piilani Highway/Wailea Ike 

Drive intersection will not require any intersection control and will have the 

following lane configuration: 

• Southbound approach: Provide an exclusive free right-turn lane. 

• Eastbound approach: Provide an exclusive free left-turn lane. 

Figure 4 shows the Year 2016 Without Project Traffic Volumes and LOS 

at the study intersections. 

B. Year 2016 WITH Project Traffic and Analysis 

Since the study intersections will operate at over capacity conditions as a 

result of defacto growth and known developments, the Project is required by 

Year 2016. Therefore, the following are the recommended lane configuration 

(see Appendix E for recommended lane configurations) at the study intersections 

with the Project: 

Piilani Highway/Kilohana Drive/Mapu Place 

• Northbound and Southbound Approaches: Provide an exclusive 

left-turn lane (with a protected left-turn signal phase), two 

exclusive through lanes, and an exclusive right-turn lane. 

• Eastbound Approach: Rernain as an exclusive left-turn lane and a 

shared through/right-turn lane (with a permissive signal phase). 

• Westbound Approach: Provide a shared left-turn/through and an 

exclusive right-turn lane (with a permissive signal phase). 
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Piilani Highway/Okolani Drive/Mikioi Place 

• Northbound and Southbound Approaches: Provide an exclusive 

left-turn lane (with a protected left-turn signal phase), an exclusive 

through lane, and a shared through/right-turn lane. 

• Eastbound Approach: Provide an exclusive left-turn lane and a 

shared through/right-turn lane (with a permissive signal phase). 

• Westbound Approach: Remain as a shared left-turn/through/right-

turn lane (with a permissive signal phase). 

Piilani HighwaylWailea Ike Drive 

• Southbound approach: Provide an exclusive left-turn lane and an 

exclusive right-turn lane. Allow the Piilani Highway southbound 

right-turn to be a free turning movement by providing an exclusive 

westbound receiving lane on Wailea Ike Drive. 

• Eastbound approach: Provide two exclusive left-turn lanes (with a 

protected left-turn signal phase) and an exclusive through lane. 

Also, provide an acceleration lane on the north leg to 

accommodate two eastbound left-turn lanes. 

• Westbound Approach: Provide an exclusive through lane, and an 

exclusive right-turn lane. 

With the Project and the recommended lane configurations at the study 

intersections, the intersections of Piilani Highway/Kilohana Drive/Mapu Place, 

Piilani Highway/Okolani Drive/Mikioi Place and Piilani HighwaylWailea Ike Drive 

will operate at LOS D or better during both the AM and PM peak hours of traffic. 

Figure 5 shows the Year 2016 With Project Traffic Volumes and LOS at 

the study intersections. 

Appendix D shows the level-of-service summary table at the study 

intersections and Appendix E shows a figure detailing the recommended lane 

configurations. 
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C. Year 2022 WITH Project Traffic and Analysis 

With the build-out of known developments in the vicinity of the Project. 

traffic volumes were estimated for Year 2022. Table 6 shows the Additional 

Known Developments Land Uses and Trip Generation for Year 2022. The 

following are conditions of the study intersections in Year 2022 WITH the Project: 

Piilani Highway/Kilohana Drive/Mikioi Place 

The eastbound left-turn and southbound left-turn movements at the Piilani 

Highway/Kiiohana Drive/Mapu Place intersection will operate at LOS E during the 

PM peak hour of traffic. 

Providing additional capacity for the eastbound left-turn movement 

(double eastbound left-turn lanes) requires improvements to provide an exclusive 

westbound left-turn lane and a protected left-turn signal phase (a-phase signal 

cycle) for the eastbound and westbound left-turn movements. However, by 

introducing an additional signal phase, the eastbound approach will continue to 

operate at LOS E conditions. Providing a split phase (6-signal phase) for the 

eastbound and westbound approaches will continue to operate at LOS E 

conditions. 

The Piilani Highway/Kilohana Drive/Mapu Place intersection serves as 

the northern access point to the Maui Meadows subdivision which is comprised 

of single-family homes. As mentioned above, during the PM peak hour of traffic, 

the southbound left-turn movement will operate at LOS E conditions. By 

providing double southbound left-turn lanes, all movements will operate at LOS D 

or better during the PM peak hour of traffic. However, the Highway Capacity 

Manual (HCM) recommends that double left-turn lanes be provided where the 

left-turn volume exceeds 300 vehicles during the peak hour, in which, 

approximately 50 vehicles and 160 vehicles will utilize the southbound left-turn 

movement during the AM and PM peak hour of traffic, respectively. Additionally, 

some vehicles may opt to utilize the southbound left-turn at Piilani 

Highway/Okolani Drive/Mikioi Place intersection, rather than Piilani 

Highway/Kiiohana Drive/Mapu Place, since it will be signalized. Therefore, 

additional improvements are not recommended at the Piilani Highway/Kilohana 

Drive/Mapu Place intersection. 

-25-



Table 6 
Additional Known Development's Land Uses and Trip Generation in Year 2022 

AM PEAK HOUR PM PEAK HOUR 

YEAR 2022 WAILEA RESORT' 
Business I 
Business 2 
SUBTOTAL 

YEAR 2022 MAKENA RESORT •• 
M-5 
M-6 
M-8 
M-9 
S-2 
S-4 
S-7 
M-1 
M-10 
M-11 
S-1 
S-3 
U-1 
SUBTOTAL 

YEAR 2022 HONUA'ULA ••• 
SF Detached Housing 
MF Market Rate Villas 
MF Townhouse 
MF Affordable Housing 
SUBTOTAL 
¥EAR2022.q".c::lTAL. ',;~;'~,',:" '~ 

DU = Dwelling Units 
SF = Single-Family 
M F = Multi-Family 
VMX = Village Mixed Use 

: - -',' >/'(:,;,{:",,~, 

IN I 

9 
165 
174 

2 
7 
2 
2 
5 
7 
2 
3 
3 
2 

25 
8 

31 
99 

74 
5 
8 
32 

119 
i>;·'~~2;.· 

OUT I TOTAL IN 

43 52 41 
23 188 27 
66 240 68 

3 5 3 
9 16 11 
1 3 2 
1 3 2 
3 8 4 
4 11 6 
0 2 1 
2 5 3 
4 7 5 
3 5 3 
17 42 21 
5 13 7 

21 52 26 
73 172 94 

52 126 64 
5 10 9 

33 41 32 
153 185 147 
243 362 252 

'>'»>38.2>; . .·;,;714.\> 414. .> .. 

• Trips generated by these developments were estimated by applying appropriate 
rates contained in the Institute of Transportation Engineers, Trip Generation, 8th Edition, 
•• Makena Resort Trips generated by these developments were estimated by applying 
Parsons Brinckerhoff's 2006 Single-family and multi-family resort residential trip rates, 
••• Both ITE Trip Generation Rates and PB rates were used to generate trips 

I OUT I TOTAL 

20 61 
131 158 
151 219 

5 8 
14 25 
3 5 
3 5 
4 8 
5 11 
1 2 
2 5 
6 11 
4 7 

21 42 
6 13 

26 52 
100 194 

62 126 
7 16 
14 46 
70 217 
153 405 

;:>404>···.· I ·818 
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Piilani Highway/Okolani Drive/Mikioi Place 

The Piilani Highway/Okolani Drive/Mikioi Place will continue to operate at 

LOS D or better conditions during the AM and PM peak hours of traffic. 

Piilani HighwaylWailea Ike Drive 

Phase II of Honuaula proposes to form the south leg of the Piilani 

HighwaylWailea Ike Drive intersection, forming a cross intersection. As a part of 

the Honuaula Project, Piilani Highway will be extended to intersect with an 

extension of Kaukahi Street. The following lane configuration is recommended at 

the Piilani HighwaylWailea Ike Drive (Appendix E shows the recommended lane 

configurations) with the construction of the south leg: 

• Northbound Approach: Provide an exclusive left-turn lane (with a 

protected left-turn signal phase), two exclusive through lanes, and an 

exclusive right-turn lane. 

• Southbound Approaches: Provide two exclusive left-turn lanes (with a 

protected left-turn signal phase), an exclusive through lane, and an 

exclusive right-turn lane. Also, it is recommended that the Piilani 

Highway southbound right-turn to be a free turning movement by 

providing an exclusive westbound receiving lane on Wailea Ike Drive. 

It is projected that a higher volume will be utilizing the southbound left-

turn movement (175 vehicles and 290 vehicles during the AM and PM 

peak hours of traffic, respectively) as opposed to the southbound 

through movement (70 vehicles and 130 vehicles during the AM and 

PM peak hours of traffic, respectively) during the AM and PM peak 

hours of traffic due to the layout of the Honuaula Project. Additionally, 

the HeM recommends that double left-turn lanes be provided where 

the left-turn volume exceeds 300 vehicles during the peak hour 

• Eastbound Approach: Provide two exclusive left-turn lanes (with a 

protected left-turn signal phase) and a shared through/right-turn lane. 

• Westbound Approach: Provide an exclusive left-turn lane (with a 

protected left-turn signal phase), an exclusive through lane, and an 

exclusive right-turn lane. 
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The extension of Piilani Highway is planned to be a two way, north-south, 

two-lane roadway intersecting with an extension on Kaukahi Street. Kaukahi 

Street is proposed to be a controlled access within the Honuaula Development. 

Honuaula proposes three additional unsignalized intersections along the Piilani 

Highway extension. 

Appendix D shows the level-of-service table summary at all the study 

intersections and Appendix E shows a figure detailing the recommended lane 

configurations. 

Figure 6 shows the Year 2022 With Project Traffic Volumes and LOS at 

the study intersections. 

D. Modern Roundabouts 

Due to zoning conditions and Special Management Area conditions, the 

Piilani Highway/Kilohana Drive/Mapu Place, Piilani Highway/Okolani Drive/Mikioi 

Place, Piilani HighwaylWailea Ike Drive intersections are conditioned to be 

signalized intersections. Therefore, the option of modern roundabouts is not 

studied. 
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Summary and Recommendations 

A. Summary 

Honuaula. Wailea Resort. and Makena Resort reached an agreement 

with SOOT to widen Piilani Highway between Kilohana Drive and Wailea Ike 

Drive from two-lanes to four-lanes. 

Existing Conditions 

Field observations show that at the signalized intersection of Piilani 

Highway/Kilohana Drive/Mapu Place, vehicles would queue, however clear the 

intersection within one signal cycle length. At the unsignalized Piilani 

Highway/Okolani Drive/Mikioi Place intersection, approximately one to three 

vehicles queued on the stop-controlled approach. However, improvements to the 

Piilani Highway/Okolani Drive/Mikioi Place intersection is a condition for the 

development of the Kai Malu Project (MF-8) within the Wailea Resort. 

Improvements to the intersection include installation of a traffic signal system and 

providing the eastbound approach with an exclusive left-turn lane and a shared 

through/right-turn lane. 

Year 2016 WITHOUT the Project 

Traffic volume projections for Year 2016 utilizes a vehicular de facto 

grow1h rate of 0.5 percent per year and traffic generated by known developments 

which include Honuaula, Wailea Resort and Makena Resort projects. The 

improvements to Piilani Highway/Okolani Orive/Mikioi Place intersection, as a 

result of the Kai Malu Project (MF-8), are assumed to be completed by Year 

2016. 

Analysis of Year 2016 traffic conditions without the project indicates that 

some individual movements at the Piilani Highway/Kiiohana Drive/Mapu Place, 

Piilani Highway/Okolani Drive/Mikioi Place, and Piilani HighwaylWailea Ike Drive 

signalized intersections will operate at LOS F during the AM and PM peak hours 

of traffic. Phase I of Honuaula proposes to construct the east leg of the Piilani 

HighwaylWailea Ike Drive intersection, forming a tee-intersection. 
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Future Years with Project 

Full-build out of known developments in the vicinity of the Project is 

anticipated by Year 2022. Analyses show that with the recommendations of this 

report implemented, the Piilani Highway/Kilohana Drive/Mapu Place intersection 

eastbound left-turn and southbound left-turn movements will operate at LOS E 

during the PM peak hour of traffic. However, increasing capacity on the 

eastbound approach will require additional traffic signal phases or split phasing 

on the eastbound and westbound approach which results in LOS E conditions. 

The Piilani Highway/Kiiohana Drive/Mapu Place intersection serves as the 

northern access point to the Maui Meadows subdivision which is comprised of 

single-family homes. As mentioned above, during the PM peak hour of traffic, 

the southbound left-turn movement will operate at LOS E conditions. By 

providing double southbound left-turn lanes, all movements will operate at LOS D 

or better during the PM peak hour of traffic. However, the Highway Capacity 

Manual (HCM) recommends that double left-turn lanes be provided where the 

left-turn volume exceeds 300 vehicles during the peak hour, in which, 

approximately 50 vehicles and 160 vehicles will utilize the southbound left-turn 

movement during the AM and PM peak hour of traffic, respectively. Additionally, 

some vehicles may opt to utilize the southbound left-turn at Piilani 

Highway/Okolani Drive/Mikioi Place intersection, rather than Piilani 

Highway/Kilohana Drive/Mapu Place, since it will be signalized. 

Phase II of Honuaula proposes extend Piilani Highway to intersect with 

the extension of Kaukahi Street forming the south leg of the Piilani 

Highway/Wailea Ike Drive intersection. All other study intersections will operate 

at LOS D or better during the AM and PM peak hours of traffic. 
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B. Recommendations 

The following are the recommended lane configuration (Appendix E shows 

the recommended Lane Configurations) and with the widening of Piilani Highway: 

Piilani Highway/Kilohana Drive/Mapu Place 

o Northbound and Southbound Approaches: Provide an 

exclusive left-turn lane (with a protected left-turn signal phase), 

two exclusive through lanes, and an exclusive right-turn lane. 

o Eastbound Approach: Remain as an exclusive left-turn lane 

and a shared through/right-turn lane (with a permissive signal 

phase). 

o Westbound Approach: Provide a shared left-turn/through lane 

and an exclusive right-turn lane. 

Piilani Highway/Okolani Drive/Mikioi Place 

o Northbound and Southbound Approaches: Provide an 

exclusive left-turn lane (with a protected left-turn signal phase), 

an exclusive through lane, and a shared through/right-turn 

lane. 

o Eastbound Approach: Provide an exclusive left-turn lane and 

a shared through/right-turn lane (with a permissive signal 

phase). 

o Westbound Approach: Remain as a shared left-

turn/through/right-turn lane (with a permissive signal phase). 

Piilani HighwaylWailea Ike Drive 

• Without Honuaula, intersection control will not be required and the 

following lane configuration is recommended: 

o Southbound approach: Provide an exclusive free right-turn 

lane. 

o Eastbound approach: Provide an exclusive free left-turn lane. 
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• By Year 2016 or when access to Phase I of Honuaula is 

constructed: 

o With projected traffic volumes, the intersection will warrant a 

traffic signal, in accordance with the HeM, therefore, it is 

recommended to signalize the intersection. 

o Southbound approach: Provide an exclusive left-turn lane and 

an exclusive right-turn lane. Allow the Piilani Highway 

southbound right-turn to be a free turning movement by 

providing an exclusive westbound receiving lane on Wailea Ike 

Drive. 

o Eastbound approach: Provide two exclusive left-turn lanes 

(with a protected left-turn signal phase) and an exclusive 

through lane. 

o Westbound Approach: Provide an exclusive through lane, and 

an exclusive right-turn lane 

• By Year 2022 or when Piilani Highway is ex1ended: 

o Northbound Approach: Provide an exclusive left-turn lane 

(with a protected left-turn signal phase), two exclusive through 

lanes, and an exclusive right-turn lane. 

o Southbound Approaches: Provide two exclusive left-turn lanes 

(with a protected left-turn signal phase), an exclusive through 

lane, and an exclusive right-turn lane. Also, it is 

recommended that the Piilani Highway southbound right-turn 

be a free turning movement by providing an exclusive 

westbound receiving lane on Wailea Ike Drive. 

o Eastbound Approach: Provide two exclusive left-turn lanes 

(with a protected left-turn signal phase) and a shared 

through/right-turn lane. 
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o Westbound Approach: Provide an exclusive left-turn lane 

(with a protected left-turn signal phase). an exclusive through 

lane, and an exclusive right-turn lane. 
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APPENDIX A 
TRAFFIC COUNT DATA 



..• 

I 
Piilani 

From North 
Start Time Riaht Thru Left Peds Riaht 
06:30AM 18 155 4 0 28 
06:45 AM 17 169 11 0 29 

Total 35 324 15 0 57 

07:00 AM 30 166 6 0 39 
07:15 AM 30 198 10 0 35 
07:30AM 21 208 11 0 35 
07:45 AM 31 208 22 0 36 

Total 112 780 49 0 145 

08:00 AM 23 153 9 0 38 
08:15 AM 13 135 23 0 39 

Grand Total 183 1392 96 0 279 
Apprch % 11 83.3 5.7 0 83.3 

Total % 6.6 50.3 3.5 0 10.1 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

Groups Printed- Unshifted 
Kilohana Piilani 

From East From South 
Thru Left Peds Richt Thru Left 

2 0 0 0 73 1 
3 2 0 0 53 0 
5 2 0 0 126 1 

8 3 0 2 71 1 
7 1 0 0 76 1 
5 3 1 0 67 0 
4 4 0 1 77 0 

24 11 1 3 291 2 

1 1 1 0 67 1 
7 3 0 3 68 0 

37 17 2 6 552 4 
11 5.1 0.6 1 96 0.7 
1.3 0.6 0.1 0.2 19.9 0.1 

Peds Riaht 
4 0 
2 2 
6 2 

3 2 
0 2 
2 1 
0 2 
5 7 

1 1 
1 3 

13 13 
2.3 7 
0.5 0.5 

File Name 
Site Code 
Start Date 
Page No 

Piilani - Kilohana AM 
00000000 
6/25/2008 
1 

Kilohana 
From West 
Thru I LeftJ. Peds Int. Total I 

1 11 2 299 
5 15 1 309 
6 26 3 608 

1 9 1 342 
5 19 0 384 
3 23 1 381 
6 15 0 406 

15 66 2 1513 

4 18 0 318 
12 21 0 328 
37 131 5 2767 

19.9 70.4 2.7 
1.3 4.7 0.2 



Piilani 
From North 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

Kilohana Piilani 
From East From South 

File Name 
Site Code 
Start Date 
Page No 

: Piilani - Kilohana AM 
: 00000000 
: 6/25/2008 
:2 

Kilohana 
From West 

Start Time .Ri hI T~ru I Left L~eds I .... , Toto' Right I Thru I Left I Peds / A T ... , Rig_~~ I Thru I. Left I PedsL 101., I3!@Li ThrL!.l Left I Peds T ... ' Inl Total j 
Peak Hour Analysis From 07.00 AM to 07.45 AM - Peak 1 of 1 
Peak Hour for Entire Intersection Begins at 07:00 AM 

07:00 AM I 30 166 6 0 202 39 8 3 0 50 2 71 
07:15 AM 30 198 10 0 238 35 7 1 0 43 0 76 
07:30 AM 21 208 11 0 240 35 5 3 1 44 0 67 
07:45 AM 31 208 22 0 261 36 4 4 0 44 1 77 

Total Volume 112 780 49 0 941 145 24 11 1 181 3 291 
% AOD. Total 11.9 82.9 5.2 0 80.1 13.3 6.1 0.6 1 96.7 

PHF .903 .938 .557 .000 .901 .929 .750 .688 .250 .905 .375 .945 

Piilani 

~ [00 Qui __ ~ Total 

112 80 49 0 'hi Th," L,ft Peds 

1 '-> 

r--- __ . ___ J 
Peak Hour Data 

2~ ~~---.f i ON 
>- ~ 

:e2 North 

. ED- ;,,----> cc m 
J'!- I :'" Ho", B'gt" ,\ 07:00 AM J 0 ~E ;Z 

8~ 
~+ Unshifted ___ 

N. 
u • D-

-

'---------

'l T ,. 
Loft Thru Riaht Peds 

2 91 3 5 

~~~ 
Out In Total 

1 3 77 2 1 9 1 13 342 
1 0 77 2 5 19 0 26 384 
0 2 69 1 3 23 1 28 381 
0 0 78 2 6 15 0 23 406 
2 5 301 7 15 66 2 90 1513 

0.7 1.7 7.8 16.7 73.3 2.2 
.500 ,417 .965 .875 .625 .717 .500 .804 .932 

I 
'U'~ ~~ -~ -~ 

~ 

.-------2" ~ 
1~S r 

r~:: 
~ ~.: ro 
~ t81.. . ~ 



~Slart Tim-;':" 

Piilani 
_, _f'rom North. _------;-_ 
fu&J;L[. Thru Ll&tlT Peds 

06:30 AM, 10 147 5 0 

__ 02-:45T~t~l- "-- i~ --j'~%--+ .. 0 
0 

0700 AM 16 148 4 0 
07:15 AM 12 ISS 10 0 
07:30 AM 14 192 9 0 
07:45 AM 13 180 6 0 

Total 55 675 29 0 

08:00 AM 13 136 8 0 
Grand Total 88 1120 46 0 

Apprch % 7 89.3 3.7 0 
Total % 4.7 59.4 2.4 0 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

Groups Printed- Unshifted 
Okolani Piilani 

1---;:::-',-- From East _. From South 
Right I Thru I Left L.peds Ri;ht Thru Left 

23 I I 0 2 46 0 
18, I 10 

" 
0 I 33 0 

41 2 II 0 3 79 0 

20 4 II 0 1 2 44 0 
16 6 4 0 2 50 2 
16 5 5 0 5 49 0 
12 3 13 0 4 55 I 
64 18 33 0 13 198 3 

9 9 II 0 I 52 2 
114 29 55 0 17 329 5 

57.6 14.6 27.8 0 4.8 93.2 14 
6 1.5 2.9 0 0.9 17.4 0.3 

Peds Right 
I I 
0 I 
I 2 

0 0 
0 4 
0 3 
I 8 
I 15 

0 2 
2 19 

0.6 23.5 
0.1 I 

File Name 
Site Code 
Start Date 
Page No 

Okolani 
From West 

Piilani - Okolani AM 
00000000 
6/25/2008 
1 

Thru Left Peds Int. Total 

2 II 0 250 
2 5 0 247 
4 16 0 497 

I 6 0 256 
0 6 0 267 
I 8 0 307 
2 7 0 305 
4 27 0 1135 

3 8 0 254 
II 51 0 1886 

13.6 63 0 
0.6 2.7 0 



Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 File Name 

Site Code 
Start Date 
Page No 

: Piilani - Okolani AM 
: 00000000 
: 6/25/2008 
:2 

----, 1-----::piila-n-;--·---'"I----O::Ck-Olo-a-n"C; ---------, 

-~. ~~F~rfom7~S~o~u~t~hc_,.--t--~=-~FTro~m~VV~es~tc_.,_--Ir---. 
A T«.I Rl 'hl Thru Left! Peds ,""' 1 ... 1 RI hi Thru Left Peds I ,\ T ... I 1m i'"iul I 

Peak Hour AnalysIs From 06.30 AM to 08.00 AM - Peak I of 1 
Peak Hour for Entire Intersection Begins at 07'00 AM 

07:00 AM 16 148 4 0 168 '0 4 II 0 35 2 44 0 0 46 0 I 6 0 7 256 
07:15 AM 12 155 10 0 177 16 6 4 0 26 2 50 , 0 54 4 0 6 0 10 267 
07:30 AM 14 191 9 0 liS 16 5 5 0 26 5 49 0 0 54 3 I 8 0 12 307 
07:45 AM 13 180 6 0 199 12 3 13 0 28 4 55 I 1 61 8 , 7 0 17 305 -

Tolal Volume 55 675 29 0 759 64 18 33 0 115 13 198 3 I 215 15 4 27 0 46 1135 
. % App TOla! 7.2 88.9 3.8 0 55.7 15.7 28.7 0 6 92.1 1.4 05 32.6 87 58.7 0 

PHF 859 879 .725 000 .. .883 .800 .750 .635 000 .821 650 .900 .375 .250 .881 .469 500 .844 000 676 .924 

Piilani 

~ 759 10 Qui cfru ~ 
55 675 29 0 :1hl Thru Left Peds 

1 4 

f------.- L_ 

Peak Hour Data 
.~ ~~ __ t i U ~~ ~~ r- ~ ~2 

~ 2 North 
~ 

E EO- ..::---; ~2';;; 

H~P . - >-
]-

~-
I Peak Hour Begins at 07:00 AM 

I 
~ . 

a ~~ r U1 2. 

8~ 
n I Uo.h;fte' rm,~ 

o. ." ~.: ~ 0 • ~ ~~ Q. ·0 

'l i ,. 
Left Thru Richl Peds 

3 198 13 .. ~ 

c:::m~c::::El 
Out Pi!n. Total 



I r: Piilani 
___ ,~ From North 

Start TIme I Ri!Iht ~..! .• Lefl Peds Ri!!ht 
03:15 PM 28 152 23 0 21 
03:30 PM 26 111 21 1 22 
03:45 PM 17 140 19 0 16 

Total 71 403 63 1 59 

04:00 PM 19 145 38 0 27 
0415 PM 36 126 43 0 31 
04:30 PM 28 117 36 1 39 
04:45 PM 43 104 39 0 32 

Total 126 492 156 1 129 

05:00 PM 24 104 44 0 36 
05:15PM 32 101 27 0 38 

Grand Total 253 1100 290 2 262 
Apprch % 15.4 66,9 17.6 0.1 78,4 

Total % 6.4 27.7 7.3 0.1 6.6 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

, 
'" - I e G oups Pr' ted Unsh'ft d 

Kilohana Piilani 
From East From South 
Thru Left Peds Rili!ht Thru Left 

3 2 0 3 154 0 
3 1 0 4 178 5 
3 4_ 0 27 107 8 
9 7 0 34 439 13 

6 3 0 2 229 2 
7 1 0 1 220 5 
8 2 0 5 190 0 
7 3 0 2 163 2 

28 9 0 10 802 9 

9 2 0 1 190 3 
8 0 0 0 158 3 

54 18 0 45 1589 28 
16.2 5.4 0 2.7 95.5 1.7 

1.4 0.5 0 1.1 40 0.7 

Peds 
0 
0 
0 
0 

0 
1 
0 
1 
2 

0 
0 
2 

0.1 
0.1 

File Name 
Site Code 
Start Date 
Page No 

Piilani • Kilohana PM merged 
00000000 
612412008 
1 

Kilohana 
From West 

RiQht Thru Left Peds In!. Total I 
1 6 26 0 419 
3 11 30 0 416 
2 9 29 0 381 
6 26 85 0 1216 

4 9 31 0 515 
1 12 28 1 513 
2 5 36 0 469 
1 7 17 0 421 
8 33 112 1 1918 

0 9 17 0 439 
5 10 21 0 403 

19 78 235 1 3976 
5.7 23.4 70.6 0.3 
0.5 2 5.9 0 



Piilani 
From North 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

Kilohana Piilani 
From East From South 

Start Time Ri ,hI I..:rnru I Left 1 Peds I " ,~, RighI I Thru I Left I Peds I "- ,~, Right I Thru I Left I Peds I " 
Peak Hour AnalYSIS From 04.00 PM to 04.45 PM - Peak 1 of I 
Peak Hour for Enure Intersection Begins at 04:00 PM 

04:00 PM I 19 145 38 0 202 27 6 3 0 36 2 229 2 0 
04:15PM 36 126 43 0 20S 31 7 1 0 39 1 220 5 1 
04:30 PM 28 117 36 1 182 3. 8 2 0 4. 5 190 0 0 
04:45 PM ~-~,-. 39 0 186 32 7 3 0 42 2 163 2 1 

TOlal Volume 126 492 156 1 775 129 28 9 0 166 10 802 9 2 
'YDA TOlal 16.3 63.5 20.1 0.1 77.7 16,9 5.4 0 1.2 97.4 Li 0.2 

___ ttJ.F 733 848 .907 .25Q. __ .945 827 .875 .750 .000 .847 .500 .876 ~ 500 

Piilani 
0" '0 Total 

110431 ~ Oilll 

I Lei -4921 1561 
J 

11 
,ht Thru Left Peds 

1 4 

Peak Hour Data 
~~ .. E '§;-.-t i ~ 

~~~ 
North 

H5- >--
w_ I. Peak Hour Begins at 04:00 PM I 
~ 

~ ~-.J,. ",ffo 
-~ 8- -" ~ 

0 
~ 

I 
'l T ,. 
L,ft Thru Richt ped~1 

9 8 10 

DQru~c::rn1J 
Out !n Tota! 

Pii . 

,~, 

233 
227 
195 
168 
823 

.883 

File Name 
Site Code 
Start Date 
Page No 

: Piilani - Kilohana PM merged 
:00000000 
: 612412008 
:2 

Kilohana 
From West 

RighI I Thru I Left I Peds.J /\ T .... I 1m To",1 I 

4 9 31 0 44 515 
1 12 28 1 42 513 
2 5 36 0 43 469 
1 7 17 0 25 421 
8 33 112 1 154 1918 

5.2 2L4 72.7 0.6 
500 .688 .778 .250 .875 931 

--

U'~ 
::;:~ ~o wS 
-< 

+-2~ -jiJ' Q ..... S"g. 
r 

00 0 
00 , 

rm,\O 0 

~.: ~ 
0 
~ 8:!lI.. 
"0 



~r- Piit.ni 
__ -+--=--:----:-. From North 

Start Time Rigbtl Thru I L.~fU Peds 
03:30 PM 8 103 13 0 
0345 PM 15 123 13 0 

Total 23 226 26 0 

0400 PM ~ 13 104 25 0 
04:15PM 6 93 25 0 
04:30 PM 10 97 12 1 
04:45 PM 10 77 14 0 

Total 39 371 76 

05:00 PM 13 69 16 0 
05:15 PM 5 70 20 0 

Grand TOlal 80 736 138 1 
Apprch % 8.4 77.1 14.5 0.1 

Total % 3 27.8 52 0 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

G d U rouns Printe - "shifted -
Okolani Piilani 

From East From South 
Rjgbt I ThruL Left I Peds Right L ThruJ Left 

12 3 3 0 11 174 2 
10 1 4 0 8 152 0 
22 4 7 0 19 326 2 

13 1 0 17 206 2 
12 1 6 0 3 172 3 
10 8 2 0 13 167 2 

8 4 4 0 5 121 0 
43 14 13 0 38 666 7 

15 4 4 0 12 172 1 
15 3 3 0 7 130 3 
95 25 27 0 76 1294 13 

64.6 17 18.4 0 5.5 93.5 0.9 
3.6 0.9 1 0 2.9 48.8 0.5 

Peds Right 
0 1 
0 4 
0 5 

1 3 
0 6 
0 3 
0 2 
1 14 

0 1 
0 2 
1 22 

0.1 13.3 
0 0.8 

File Name : Piilani - Okolani PM 
Site Code : 00000000 
Start Date : 6/24/2008 
Page No : 1 

Okolani 
From West 
Thru I Lef!.l Peds lilt. Total I 

2 7 0 339 
4 18 0 352 
6 25 0 691 

5 16 0 407 
6 15 0 348 
6 18 0 349 
9 12 0 266 

26 61 0 1370 

3 9 0 319 
3 10 0 271 

38 105 0 2651 
23 63.6 0 
14 4 0 



I 
Piilani 

I From North 
Start Time Rl'hl Thru I Left Peds ., ,~, RI ,hI 

Austin, Tsutsumi and Associates 
501 Sumner Street, Suite 521 

Honolulu, Hawaii 96817 
Ph: 533-3646 Fax: 526-1267 

Okolani Piilani 
From East From South 

Thru Left Peds I A ,~, RiJlhl I Thru I Left I Peds I A 

Peak Hour AnalysIs From 04.00 PM to 04.45 PM - Peak I of I 
Peak Hour for Entire Intersection Begins at 04'00 PM 

04:00 PM 13 10' 25 0 142 13 1 
04:15PM 6 93 25 0 124 12 1 
04:30 PM 10 97 12 1 120 10 8 
04:45 PM 10 77 14 0 101 8 4 

TOlal Volume 39 371 76 1 487 43 14 
%A TOla! 8 76.2 15.6 0,2 61.4 20 

PHF 750 _892 .760 .250 .857 827 .438 

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

1 • 
2 
4 

13 
18.6 
.542 

0 15 17 20. 
0 19 3 172 
0 20 13 167 
0 16 5 121 
0 70 38 666 
0 5.3 93.5 

.000 .875 .559 .808 

Piilani 
Qut I~ Total c::::nru ~ [JiW 

371 
Thru 

1 
76 1 

Left Peds 
4 

Peak Hour Data 

i 
North 

[

Peak Hour Begins at 04:6OPMl 

IUnohif1ed _-..-l 

'l 
Left 

7 

T 
Thru 

666 

,. 
Riahl PedS 

8 _~ 

~~DJ]QJ 
Out In Total 

p;; . 

2 1 
3 0 
2 0 
0 0 -
7 1 
1 0.1 

.583 .250 

,~, 

22. 
178 
182 
126 
712 

.788 

File Name : Piilani • Okolani PM 
Site Code : 00000000 
Start Date : 6/24/2008 
Page No : 2 

Okolani 
From West 

RIghI I Thru I Left I Peds J A ,~, Inl r,,1.a1 I 

3 5 16 0 24 '07 
6 6 15 0 27 348 
3 6 18 0 27 349 
2 9 12 0 23 266 

14 26 61 0 101 1370 
13.9 25.7 60.4 0 
.583 .722 .847 000 .935 .842 

U' ~D ~~ -w ~S 
0 

~ 

t--2 ~ Hl~ r 
...... ::J iii 

+~w 
o :1. 

-u ~e: 0 -. ~ o' '0 
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APPENDIX B - LEVEL OF SERVICE (LOS) CRITERIA 

LEVEL OF SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS (HCM 2000) 

The level of service criteria for unsignalized intersections is defined as the average total delay, 
in seconds per vehicle. As used here, total delay is defined as the total elapsed time from when 
a vehicle stops at the end of the queue until the vehicle departs from the stop line; this time 
includes the time required for the vehicle to travel from the last-in-queue position to the first-in-
queue position. While the criteria for level of service for TWSC and AWSC intersections are the 
same, procedures to calculate the average total delay may differ. 

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

Level of 
Service 

A 
B 
C 
D 
E 
F 

Average Total Delay 
(sec/veh) 

510 
>10 and 515 
>15 and 525 
>25 and 535 
>35 and 550 

> 50 

LEVEL OF SERVICE FOR SIGNALIZED INTERSECTIONS (HCM 2000) 

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

Level-of Service Criteria for Signalized Intersections 

Level of Service 
A 
B 
C 
D 
E 
F 

Control Delay per 
Vehicle (sec.lveh.) 

< 10.0 
>10.0 and 5 20.0 
>20.0 and 5 35.0 
>35.0 and 5 55.0 
>55.0 and 5 80.0 

> 80.0 

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



Timings Austin, Tsutsumi & Associates, Inc. 
1: Kilohana Dr & Piilani HWY 7f712009 

/ - f - '- ...., t \. + .I 
LaneYGrouet ,-';;-S:'::\:;;:; '~.';'?~f:-j,,;0:;*ftEB:W~§§lEefrt~1~lwBl1i~WB~1B\~Walt~i2Y¥N:el.'{;&~tfiJar~}~;Uf£BDf~jJZSBJt~~gt0'SBR¥Y)%t%~g?~~~WJ1f~~~~ 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 
Actuated Cycle Length: 56.9 
Natural Cycle: 60 

'i 
66 

Perm 

4 
4 

4.0 
12.0 
12.0 

20.0% 
4.0 
1.0 
0.0 
5.0 

None 
6.7 

0.12 
0.45 
34.1 
0.0 

34.1 
C 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.62 
Intersection Signal Delay: 11.0 
Intersection Capacity Utilization 59.7% 
Analysis Period (min) 15 

Existing - AM Peak Hour 

f, 
15 11 

Perm 
4 

8 
4 8 

4.0 4.0 
12.0 12.0 
12.0 12.0 

20.0% 20.0% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
6.7 

0.12 
0.11 
20.7 
0.0 

20.7 
C 

30.7 
C 

4 r 'i f, 
24 145 2 291 

Perm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
12.0 12.0 10.0 37.0 

20.0% 20.0% 16.7% 61.7% 
4.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 4.0 

Lead 
Yes 

None None None 
6.7 6.7 5.7 

0.12 0.12 0.10 
0.20 0.49 0.01 
26.5 10.8 24.5 
0.0 0.0 0.0 

26.5 10.8 24.5 
C B C 

13.9 
B 

Intersection LOS: B 
ICU Level of Service B 

4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
37.3 
0.66 
0.26 
7.4 
0.0 
7.4 

A 
7.5 
A 

'i 
49 

Prot 
1 

4.0 
10.0 
11.0 

18.3% 
3.0 
1.0 
0.0 
4.0 

Lead 
Yes 

None 
6.5 

0.11 
0.26 
27.5 
0.0 

27.5 
C 

t 
780 

6 

6 

4.0 
24.0 
38.0 

63.3% 
4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
41.6 
0.73 
0.62 
9.8 
0.0 
9.8 

A 
9.8 
A 

r 
112 

Perm 

6 
6 

4.0 
24.0 
38.0 

63.3% 
4.0 
1.0 
0.0 
5.0 
Lag 
Yes 
Max 
41.6 
0.73 
0.10 

1.6 
0.0 
1.6 
A 

Synchro 7 - Report 
Page 1 



HCM Signalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc. 
1: Kilohana Dr & Piilani HWY 7/7/2009 

.,J - ,. ('" - '- "\ t ".. \. + .; 
tvl0Y~mEmfc<' . '. ········",<:c,I'iSti \;'·,£:8r fff,:ESR?C iIWSE\i;;;iiWBIc::;BWSR'iNiiiflBi%:: 'YNst':'T'NsR:; X,;$6D";"");$Bi[i;'y,':;SBR 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (~erml 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Grou~ Flow (v~hl 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, dl 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

Existing - AM Peak Hour 

'I l> 
66 15 

1900 1900 
5.0 5.0 

1.00 1.00 
1.00 0.95 
0.95 1.00 
1770 1770 
0.73 1.00 

1364 1770 
0.92 0.92 

72 16 
0 7 

72 17 
Perm 

4 
4 

5.5 5.5 
5.5 5.5 

0.09 0.09 
5.0 5.0 
3.0 3.0 
123 159 

0.01 
cO.05 
0.59 0.11 
26.7 25.5 
1.00 1.00 
6.9 0.3 

33.6 25.8 
C C 

31.7 
C 

7 
1900 

0.92 
8 
0 
0 

12.4 
0.68 
61.1 

59.7% 
15 

4' '(f 
11 24 145 

1900 1900 1900 
5.0 5.0 

1.00 1.00 
1.00 0.85 
0.98 1.00 
1834 1583 
0.89 1.00 

1649 1583 
0.92 0.92 0.92 

12 26 158 
0 0 144 
0 38 14 

Perm Perm 
8 

8 8 
5.5 5.5 
5.5 5.5 

0.09 0.09 
5.0 5.0 
3.0 3.0 
148 142 

0.02 0.01 
0.26 0.10 
25.9 25.5 
1.00 1.00 
0.9 0.3 

26.8 25.8 
C C 

26.0 
C 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

'I 
2 

1900 
4.0 

1.00 
1.00 
0.95 
1770 
0.95 

1770 
0.92 

2 
0 
2 

Prot 
5 

1.1 
1.1 

0.02 
4.0 
3.0 
32 

0.00 

0.06 
29.5 
1.00 
0.8 

30.3 
C 

l> 
291 

1900 
5.0 

1.00 
1.00 
1.00 
1860 
1.00 

1860 
0.92 
316 

0 
319 

2 

37.6 
37.6 
0.62 
5.0 
3.0 

1145 
0.17 

0.28 
5.5 

1.00 
0.6 
6.1 

A 
6.2 

A 

3 
1900 

0.92 
3 
0 
0 

B 

14.0 
B 

'I t '(f 
49 780 112 

1900 1900 1900 
4.0 5.0 5.0 

1.00 1.00 1.00 
1.00 1.00 0.85 
0.95 1.00 1.00 
1770 1863 1583 
0.95 1.00 1.00 

1770 1863 1583 
0.92 0.92 0.92 

53 848 122 
0 0 41 

53 848 81 
Prot Perm 

1 6 
6 

4.0 40.5 40.5 
4.0 40.5 40.5 

0.07 0.66 0.66 
4.0 5.0 5.0 
3.0 3.0 3.0 
116 1235 1049 

cO.03 cO.46 
0.05 

0.46 0.69 0.08 
27.5 6.4 3.7 
1.00 1.00 1.00 

2.8 3.1 0.1 
30.3 9.5 3.8 

C A A 
9.9 

A 
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HCM Unsignalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
7/7/2009 

Lane Configurations <f." <f"'''' t ." .., t ." 
Volume (vehlh) 27 4 15 33 18 65 3 198 13 29 675 55 
Sign Control Stop Stop Free Free 
Grade 0% 0% 0% 0% 
Peak Hour Factor 
Hourty flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (5) 
tC, 2 stage (5) 
tF (5) 
pO queue free % 
cM capacity (veh/h) 

I\llt~llfiHfi'Kliane:Jt:';3 . 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (5) 
Lane LOS 
Approach Delay (5) 
Approach LOS 

Existing - AM Peak Hour 

O~ ~ O.~ O.~ O~ O.~ O.~ O.~ O.~ O.~ O.~ O.~ 
29 4 16 36 20 71 3 215 14 32 734 60 

1028 

1028 
7.1 

1018 

1018 
6.5 

2 

734 

734 
6.2 

1021 

1021 
7.1 

1018 

1018 
6.5 

2 

215 

215 
6.2 

734 

734 
4.1 

3.5 4.0 3.3 3.5 4.0 3.3 2.2 
83 98 96 82 92 91 100 

178 231 420 199 231 825 871 

None 

215 

215 
4.1 

2.2 
98 

1355 

None 

.' '2"E8'1 iiliWB~1?'i)'}iNS;rtS"~';tT;NB"\I2~~;\,\)li6~3~];i';'$6:1J~Yi!S'~;~lf"2S"al~gZ '\~i~~j\ji'~";l;j)!i~1¥!i!;:%i1:r?i;,'l':YY 
50 126 3 215 14 32 734 60 
29 36 3 0 0 32 0 0 
16 71 0 0 14 0 0 60 

274 479 871 1700 1700 1355 1700 1700 
0.18 0.26 0.00 0.13 0.01 0.02 0.43 0.04 

16 26 0 0 0 2 0 0 
23.9 17.8 9.1 0.0 0.0 7.7 0.0 0.0 

C C A A 
23.9 17.8 0.1 0.3 

C C 

ICU Level of Service A 
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Timings Austin, Tsutsumi & Associates, Inc. 
1 : Kilohana Dr & Piilani HWY 71712009 

/' - ~ - ""- "\ t \. + ..; 
iJan'e'Grdu8 '\«.::";-". :>0:,' ···:·.!~£·Ea~ A~·El1f,j1i::"~WBrr1fyg~Waf:$ti¥;z\iY6B\\1')iZllISJ).'g'Bl:l'laJ\li'il;il·S6i.!iA';::;&;slft;!;?',}:sal\{~~::i i:i~:f}(~~X~~B~ 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actu,ated Cycle Length: 82.6 
Natural Cycle: 60 

'i 
112 

Penm 

4 
4 

4.0 
12.0 
25.0 

27.8% 
4.0 
1.0 
0.0 
5.0 

None 
12.6 
0.15 
0.59 
44.1 

0.0 
44.1 

D 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.88 
Intersection Signal Delay: 24.5 
Intersection Capacity Utilization 76.0% 
Analysis Period (min) 15 

Existing - PM Peak Hour 

to 
33 9 

Penm 
4 

8 
4 8 

4.0 4.0 
12.0 12.0 
25.0 25.0 

27.8% 27.8% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
12.6 
0.15 
0.16 
26.2 

0.0 
26.2 

C 
39.3 

D 

<t rr 'i to 
28 129 9 802 

Penm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
25.0 25.0 10.0 49.0 

27.8% 27.8% 11.1% 54.4% 
4.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 4.0 

Lead 
Yes 

None None Min 
12.6 12.6 5.8 
0.15 0.15 0.D7 
0.15 0.39 0.08 
30.9 9.0 39.4 
0.0 0.0 0.0 

30.9 9.0 39.4 
C A D 

13.9 
8 

Intersection LOS: C 
ICU Level of SeNice D 

4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
44.7 
0.54 
0.88 
30.0 
0.0 

30.0 
C 

30.1 
C 

'i t 
156 555 
Prot 

1 6 

6 

4.0 4.0 
10.0 24.0 
16.0 55.0 

17.8% 61.1% 
3.0 4.0 
1.0 1.0 
0.0 0.0 
4.0 5.0 

Lead Lag 
Yes Yes 
Min Max 

11.2 50.2 
0.14 0.61 
0.71 0.53 
52.4 12.4 
0.0 0.0 

52.4 12.4 
D 8 

18.3 
8 

rr 
126 

Perm 

6 
6 

4.0 
24.0 
55.0 

61.1% 
4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
50.2 
0.61 
0.13 

2.0 
0.0 
2.0 

A 
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HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
71712009 

Lane Configurations "i l> of r' 'I l> "i t r' 
Volume (vph) 112 33 8 9 28 129 9 802 10 156 555 126 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~~OO 5.0 ~ ~ ~ ~ 5] ~ ~ ~ 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.97 1.00 0.85 1.00 1.00 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1807 1840 1583 1770 1859 1770 1863 1583 
Fit Penmitted 0.73 1.00 0.93 1.00 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (penm) 1362 1807 1735 1583 1770 1859 1770 1863 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 122 36 9 10 30 140 10 872 11 170 603 137 
RTOR Reduction (vph) 0 8 0 0 0 119 0 0 0 0 0 54 
Lane Group Flow (vph) 122 37 0 0 40 21 10 883 0 170 603 83 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated glC Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Penm 
vic Ratio 
Unifonm Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of SelVice 
Approach Delay (s) 
Approach LOS 

Perm 

4 
12.6 
12.6 
0.15 

5.0 
3.0 
208 

cO.09 
0.59 
32.5 
1.00 
4.2 

36.7 
D 

4 

12.6 
12.6 
0.15 

5.0 
3.0 
276 
0.02 

0.14 
30.2 
1.00 
0.2 

30.5 
C 

35.0 
D 

Perm Penm 
8 

8 8 
12.6 12.6 
12.6 12.6 
0.15 0.15 

5.0 5.0 
3.0 3.0 
265 242 

0.02 0.01 
0.15 0.09 
30.3 30.0 
1.00 1.00 
0.3 0.2 

30.6 30.2 
C C 

30.3 
C 

Prot Prot Perm 
5 2 1 6 

6 
5.8 44.7 11.2 50.1 50.1 
5.8 44.7 112 50.1 50.1 

0.07 0.54 0.14 0.61 0.61 
4.0 5.0 4.0 5.0 5.0 
3.0 3.0 3.0 3.0 3.0 
124 1007 240 1131 961 

0.01 cO.47 cO.10 0.32 
0.05 

0.08 0.88 0.71 0.53 0.09 
35.9 16.5 34.1 9.4 6.7 
1.00 1.00 1.00 1.00 1.00 
0.3 10.6 9.2 1.8 0.2 

36.1 27.1 43.3 11.2 6.9 
D C D B A 

27.2 16.6 
C B 

mte(§?1ill6nTS.IJJrim'ary;-:::~' ~';~;:" <_-'Lr;f;,'J3;5t>:~ _ ~ h::~ 'b~~;;c~~;~"", "2": ;~ ,>"e:: ." =>;-:,~~:: \~ _:~;Z";:·;i-i~\ill;:5:!~~~n:4~~1;~it:;~~:~; ;:'-~~ :~~~-!..~<:~ _ ~~- ~ ",y::;:~,;:;,.~ 
HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Penod (min) 
c Cntical Lane Group 

Existing - PM Peak Hour 

23.6 
0.80 
82.5 

76.0% 
15 

HCM Level of SelVice 

Sum of lost time (s) 
ICU Level of SelVice 

C 

14.0 
D 
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HCM Unsignalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
7{7f2009 - - t 

MOWme'nt;;'?I;[f;·b1~:~~~Y;Jf!(;'*':;~BJB\T~~}i.E13J:"'ll;@:a~li['~\1'I3WI~1;WBIillf[WBRiiffktll'Bk~ill'IB:E'~2;NBRt~;f,[$B£Si}'?:tISJ3m~{m$-aJ~ 
Lane Configurations 
Volume (veh/h) 
Sign Control 
Grade 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC 1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF(s) 
pO queue free % 
cM capacity (veh/h) 

~ ~ ~ ~ ~ t ~ ~ t ~ 
61 26 14 13 14 43 7 666 38 76 434 39 

Stop Stop Free Free 
~ ~ ~ ~ 

O.~ O.~ ~ ~ O.~ ~ O.~ ~ O.~ O.~ ~ o.~ 

66 28 15 14 15 47 8 724 41 83 472 42 

1384 

1384 
7.1 

1376 

1376 
6.5 

2 

472 

472 
6.2 

1390 

1390 
7.1 

1376 

1376 
6.5 

2 

724 

724 
6.2 

472 

472 
4.1 

3.5 4.0 3.3 3.5 4.0 3.3 2.2 
II ro ~ M M W ~ 

91 131 592 90 131 426 1090 

None 

724 

724 
4.1 

2.2 
91 

879 

None 

DifeclioniXfi'rie;#,: ········.·:~ii:.·:t:BJ%lW!!2j';.\iN6~1';'j.~{NB'i2:t,i;:·N6.13ji04ilSBjjT~i,;'ys'B~{~i:j)Sfj13:·:f;:i';ift; ... ···· • •. • .• :;·$¥~.i·:·.!!~5;;;i 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (tt) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

Existing - PM Peak Hour 

110 76 8 724 41 83 472 42 
66 14 8 0 0 83 0 0 
15 47 0 0 41 0 0 42 

115 288 1090 1700 1700 879 1700 1700 
0.95 0.26 0.01 0.43 0.02 0.09 0.28 0.02 
152 26 1 0 0 8 0 0 

141.7 27.7 8.3 0.0 0.0 9.5 0.0 0.0 
FDA A 

141.7 27.7 0.1 1.3 
F D 

60.7% 
15 

ICU Level of Service B 
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CIVIL EN"""E""" • SURVEYO"" 

APPENDIX C 
LEVEL OF SERVICE CALCULATIONS 

• Base Year 2016 Traffic Operation without Project 



Timings Austin, Tsutsumi & Associates, Inc. 
1: Kilohana Dr & Piilani HWY 6/26/2009 

,;. - .- - '- ~ t \. + .; 
ltilde'GrQQB'i'lJi;;}'nf'j,(, ""'li~ifEaL'iS~11fEa;t~tlft(~WBW;t:i;W8mg0iS~I.BB'lf[tiI(NBf11ii[fillirBjii~'S6EjfliitlS.Bm1Jfl[S8R"?~ :Y~;w~jlt-$%t:}$R~tl 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Length: 
Actuated Cycle Length: 48 
Natural Cycle: 150 

"i 
155 

Penm 

4 
4 

4.0 
12.0 
12.0 

23.5% 
4.0 
1.0 
0.0 
5.0 

None 
7.1 

0.15 
0.84 
59.0 
0.0 

59.0 
E 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 1.35 
Intersection Signal Delay: 103.1 
Intersection Capacity Utilization 97.0% 
Analysis Period (min) 15 

It 
20 

4 

4 

4.0 
12.0 
12.0 

23.5% 
4.0 
1.0 
0.0 
5.0 

None 
7.1 

0.15 
0.12 
16.1 

0.0 
16.1 

B 
51.9 

D 

BY 2016 with Honua'ula Access - AM Peak Hour 

15 
Penm 

8 
8 

4.0 
12.0 
12.0 

23.5% 
4.0 
1.0 
0.0 
5.0 

None 

4' r "i It 
25 155 5 805 

Penm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
12.0 12.0 10.0 28.0 

23.5% 23.5% 19.6% 54.9% 
4.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 4.0 

Lead 
Yes 

None None None 
7.1 7.1 5.8 

0.15 0.15 0.12 
0.18 0.44 0.02 
20.6 8.6 19.8 

0.0 0.0 0.0 
20.6 8.6 19.8 

C A B 
11.0 

B 

Intersection LOS: F 
ICU Level of Service F 

4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
26.6 
0.55 
0.85 
24.3 
0.0 

24.3 
C 

24.3 
C 

"i 
50 

Prot 
1 

4.0 
10.0 
11.0 

21.6% 
3.0 
1.0 
0.0 
4.0 

Lead 
Yes 

None 
6.5 

0.14 
0.22 
21.1 
0.0 

21.1 
C 

t 
1395 

6 

6 

4.0 
24.0 
29.0 

56.9% 
4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
28.8 
0.60 
1.35 

182.6 
0.0 

182.6 
F 

160.6 
F 

r 
150 

Penm 

6 
6 

4.0 
24.0 
29.0 

56.9% 
4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
28.8 
0.60 
0.16 
2.0 
0.0 
2.0 

A 
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HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY - -

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

t 
Mb'V~m~ntff{jA~;;;;W';'t'Q;;j'sN0I~riEBI1k~'£WEBJitj:;5~lEa~~~W6~i1W\i.a:tt#z~WlrR:j'!~!i;imfB1E{fiJ,;''!rI'lSI~;£~Bm!~l(!;SBrr0'(K!S!SBI~:l:SllR 
Lane Configurations "'i 1> of l' "'i 1> "'i t l' 
Volume (vph) 155 20 10 15 25 155 5 805 5 50 1395 150 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~~~ 5~ ~ 5.0 ~ 4~ 5.0 4~ ~ 5~ 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.95 1.00 0.85 1.00 1.00 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1770 1829 1583 1770 1861 1770 1863 1583 
Fit Permitted 0.73 1.00 0.86 1.00 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (perm) 1358 1770 1611 1583 1770 1861 1770 1863 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 168 22 11 16 27 168 5 875 5 54 1516 163 
RTOR Reduction (vph) 0 9 0 0 0 145 0 0 0 0 0 69 
Lane Group Flow (vph) 168 24 0 0 43 23 5 880 0 54 1516 94 
Turn Type Perm 
Protected Phases 4 
Permitted Phases 4 
Actuated Green, G (s) 7.1 7.1 
Effective Green, g (s) 7.1 7.1 
Actuated glC Ratio 0.14 0.14 
Clearance Time (s) 5.0 5.0 
Vehicle Extension (s) 3.0 3.0 
Lane Grp Cap (vph) 189 246 
vis Ratio Prot 0.01 
vis Ratio Perm cO.12 
vic Ratio 0.89 0.10 
Uniform Delay, d1 21.6 19.1 
Progression Factor 1.00 1.00 
Incremental Delay, d2 35.9 0.2 
Delay (s) 57.4 19.3 
Level of Service E B 
Approach Delay (s) 51.2 
Approach LOS D 

Average Delay 1 
HCM Volume to Capacity ratio 1.18 
Actuated Cycle Length (s) 51.0 
Intersection Capacity Utilization 97.0% 
Analysis Period (min) 15 
c Critical Lane Group 

BY 2016 with Honua'ula Access - AM Peak Hour 

Perm Perm 

8 
8 

8 
7.1 7.1 
7.1 7.1 

0.14 0.14 
5.0 5.0 
3.0 3.0 
224 220 

0.03 0.01 
0.19 0.11 
19.4 19.2 
1.00 1.00 
0.4 0.2 

19.8 19.4 
B B 

19.5 
B 

Sum of lost time (s) 
ICU Level of Service 

Prot 
5 

1.1 
1.1 

0.02 
4.0 
3.0 
38 

0.00 

0.13 
24.5 
1.00 
1.6 

26.1 
C 

2 

27.3 
27.3 
0.54 

5.0 
3.0 
996 
0.47 

0.88 
10.4 
1.00 
11.2 
21.7 

C 
21.7 

C 

9.0 
F 

Prot Perm 
1 6 

6 
2.6 28.8 28.8 
2.6 28.8 28.8 

0.05 0.56 0.56 
4.0 5.0 5.0 
3.0 3.0 3.0 
90 1052 894 

cO.03 cO.81 
0.06 

0.60 1.44 0.11 
23.7 11.1 5.1 
1.00 1.00 1.00 
10.8 203.9 0.2 
34.4 215.0 5.4 

C F A 
189.7 

F 
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Timings Austin, Tsutsumi & Associates, Inc. 
2: Okolani Dr. & Piilani HWY 6/26/2009 

/ - • - "' t !' \. + .; 
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Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 63.1 
Natural Cycle: 90 

"i 
185 

Perm 

4 
4 

4.0 
24.0 
24.0 

36.9% 
4.0 
1.0 
0.0 
5.0 

None 
14.2 
0.23 
0.68 
33.6 

0.0 
33.6 

C 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 1.15 
Intersection Signal Delay: 55.3 
Intersection Capacity Utilization 88.9% 
Analysis Period (min) 15 

1-
15 35 

Perm 
4 

8 
4 8 

4.0 4.0 
24.0 24.0 
24.0 24.0 

36.9% 36.9% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
14.2 
0.23 
0.11 
10.6 
0.0 

10.6 
B 

29.6 
C 

2: Okolani Dr. & Piilani HWY 

BY 2016 with Honua'ula Access - AM Peak Hour 

4- "i t ." 
20 

8 

8 

4.0 
24.0 
24.0 

36.9% 
4.0 
1.0 
0.0 
5.0 

None 
14.2 
0.23 
0.33 
11.5 
0.0 

11.5 
B 

11.5 
B 

10 560 15 
Perm Perm 

2 
2 2 
2 2 2 

4.0 4.0 4.0 
24.0 24.0 24.0 
41.0 41.0 41.0 

63.1% 63.1% 63.1% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 

Min Min Min 
38.9 38.9 38.9 
0.62 0.62 0.62 
0.09 0.53 0.02 
8.9 10.0 3.4 
0.0 0.0 0.0 
8.9 10.0 3.4 

A A A 
9.8 

A 

Interseclion LOS: E 
ICU Level of Service E 

"i t 
35 1210 

Perm 
6 

6 
6 6 

4.0 4.0 
24.0 24.0 
41.0 41.0 

63.1% 63.1% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Min Min 
38.9 38.9 
0.62 0.62 
0.09 1.15 
7.1 94.0 
0.0 0.0 
7.1 94.0 

A F 
82.8 

F 

." 
135 

Perm 

6 
6 

4.0 
24.0 
41.0 

63.1% 
4.0 
1.0 
0.0 
5.0 

Min 
38.9 
0.62 
0.14 

1.8 
0.0 
1.8 

A 
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HCM Signalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY - -

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

t 
MpY$m~jjfj,j\t~~";,~i£if';W)kj':EalE~i,~~\Ea:t'iJ!:'i;YEBJ3,jg;;;Mr61.?;;1fi~Ni'I3:t~tJiiWSff¥f;'f.jall:"ff:~NSIi,41"i~Sf£'~l\~6Jllc~~~i3''f§~5'SSB 
Lane Configurations , f> 40 , t ." , t ." 
Volume (vph) 185 15 25 35 20 70 10 560 15 35 1210 135 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~b~ ~ ~ 5~ ~ 5~ 5.0 5~ ~ ~ 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.91 0.92 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1687 1698 1770 1863 1583 1770 1863 1583 
Fit Permitted 0.71 1.00 0.91 0.10 1.00 1.00 0.35 1.00 1.00 
Satd. Flow (penm) 1314 1687 1564 192 1863 1583 655 1863 1583 
Peak·hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 201 16 27 38 22 76 11 609 16 38 1315 147 
RTOR Reduction (vph) 0 21 0 0 59 0 0 0 6 0 0 56 
Lane Group Flow (vph) 201 22 0 0 77 0 11 609 10 38 1315 91 
Turn Type Perm Penm 
Protected Phases 4 8 
Permitted Phases 4 8 
Actuated Green, G (s) 14.2 14.2 14.2 
Effective Green, g (s) 14.2 14.2 14.2 
Actuated glC Ratio 0.23 0.23 0.23 
Clearance Time (s) 5.0 5.0 5.0 
Vehicle Extension (s) 3.0 3.0 3.0 
Lane Grp Cap (vph) 296 380 352 
vis Ratio Prot 0.01 
vis Ratio Penm cO.15 0.05 
vic Ratio 0.68 0.06 0.22 
Unifonm Delay, dl 22.4 19.2 19.9 
Progression Factor 1.00 1.00 1.00 
Incremental Delay, d2 6.1 0.1 0.3 
Delay (s) 28.4 19.3 20.2 
Level of Service C B C 
Approach Delay (s) 26.8 20.2 
Approach LOS C C 

HCM Average Control Delay 51.8 HCM Level of Service 
HCM Volume to Capacity ratio 1,02 
Actuated Cycle Length (s) 63.1 Sum of lost time (s) 
Intersection Capacity Utilization 88,9% ICU Level of Service 
Analysis Period (min) 15 
c Critical Lane Group 

BY 2016 with Honua'ula Access· AM Peak Hour 

Penm Penm 
2 

2 2 
38.9 38.9 38.9 
38.9 38.9 38.9 
0.62 0.62 0.62 

5.0 5.0 5.0 
3.0 3.0 3.0 
118 1149 976 

0.33 
0.06 0.01 
0.09 0.53 0.01 

4.9 6.9 4.7 
1.00 1.00 1.00 
0.3 0.5 0.0 
5.3 7.4 4.7 

A A A 
7,3 

A 

D 

10.0 
E 

Perm Perm 
6 

6 6 
38.9 38.9 38.9 
38.9 38.9 38.9 
0.62 0.62 0.62 

5.0 5.0 5.0 
3.0 3.0 3.0 
404 1149 976 

cO.71 
0.06 0.06 
0.09 1.14 0.09 

4.9 12.1 4.9 
1.00 1.00 1.00 
0.1 75.7 0.0 
5.0 87.8 5.0 

A F A 
77.6 

E 
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Timings 
3: Wailea Ike Dr. & Piilani HWY -DanEi'G1QuP'< \";'C,\:< '<"<'v,;';~aJ3t(,":j*EW< 

Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total LostTirne (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 80 
Actuated Cycle Length: 50.6 
Natural Cycle: 80 

It 
525 
Prot 

7 

7 

4.0 
10.0 
32.0 

40.0% 
3.0 
1.0 
0.0 
4.0 

Lead 
Yes 

None 
25.4 
0.50 
0.64 
17.4 
0.0 

17.4 
B 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.83 
Intersection Signal Delay: 10.7 
Intersection Capacity Utilization 51.6% 
Analysis Period (min) 15 

t 
55 

4 

4 

4.0 
24.0 
56.0 

70.0% 
4.0 
1.0 
0.0 
5.0 

None 
32.8 
0.65 
0.05 
4.2 
0.0 
4.2 

A 
16.1 

B 

BY 2016 with Honuaula Access - AM Peak Hour 

-
t 'i' It 'i' 

40 110 150 1210 
Perm 

8 
8 

8 8 

4.0 4.0 
24.0 24.0 
24.0 24.0 

30.0% 30.0% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Lag Lag 
Yes Yes 

None None 
7.3 7.3 

0.14 0.14 
0.17 0.37 
25.5 9.7 
0.0 0.0 

25.5 9.7 
C A 

13.9 
B 

Free 

6 Free 
6 

4.0 
24.0 
24.0 0.0 

30.0% 0.0% 
3.0 
1.0 
0.0 0.0 
4.0 4.0 

None 
10.7 50.6 
0.20 1.00 
0.45 0.83 
25.5 5.9 
0.0 0.0 

25.5 5.9 
C A 

8.1 
A 

Intersection LOS: B 
ICU Level of Service A 

7/7/2009 
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HCM Signalized Intersection Capacity Analysis 
3: Wailea Ike Dr. & Piilani HWY - - 71712009 

Moyei1i~nt);:S;"i \,,;';::.'- :-;,;:;. ~::EBgm~lfEa1:!~1¥i!iWBt~j,~~:~WeR~IjE~lrSBTE~'24JS:BB4;~.0;¥ii~!JltifI~f~t~xgE:4~~iff~~1?~{~7;?E~,¥j~~*~J~i{~¥i{3~t~~!] '-"'">'~<;';' 

Lane Configurations 'I of of ." 'I ." 
Volume (vph) 525 55 40 110 150 1210 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Losttime (s) 4.0 5.0 5.0 5.0 4.0 4.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 1.00 1.00 0.85 1.00 0.85 
Fit Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1863 1863 1583 1770 1583 
Fit Penmitted 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (eenm) 1770 1863 1863 1583 1770 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 571 60 43 120 163 1315 
RTOR Reduction (vph) 0 0 0 108 0 0 
Lane Groue Flow (veh) 571 60 43 12 163 1315 
Turn Type Prot Perm Free 
Protected Phases 7 4 8 
Permitted Phases 8 6 Free 
Actuated Green, G (s) 25.4 34.6 5.2 5.2 8.1 51.7 
Effective Green, g (s) 25.4 34.6 5.2 5.2 8.1 51.7 
Actuated glC Ratio 0.49 0.67 0.10 0.10 0.16 1.00 
Clearance Time (s) 4.0 5.0 5.0 5.0 4.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 870 1247 187 159 277 1583 
vis Ratio Prot 0.32 0.03 0.02 
vis Ratio Penm 0.01 0.09 cO.83 
vic Ratio 0.66 0.05 0.23 0.08 0.59 0.83 
Unifonm Delay, dl 9.9 2.9 21.4 21.1 20.3 0.0 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 1.8 0.0 0.6 0.2 3.2 5.2 
Delay (s) 11.7 2.9 22.0 21.3 23.4 5.2 
Level of SeNice B A C C C A 
Approach Delay (s) 10.8 21.5 7.2 
Approach LOS B C A 

jntersl]tl9nSSummaiY:i;~:'{'{~';' ,::$«::;;';--:,~~;;~ :''i:,~~;::~J~z~~I!'(~01,:i~?![;·:i~~!~i;;!il:~F;.\;~':;' f~Y::~11:~$.~l:~W~:~~~~1i~1,2j~~~0&1i~;~~~titi~~~:f:~;0&1~~~~,iKZ;K~~] 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

BY 2016 with Honuaula Access - AM Peak Hour 

9.3 
0.83 
51.7 

51.6% 
15 

HCM Level of SeNice 

Sum of lost time (s) 
ICU Level of SeNice 

A 

0.0 
A 
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Timings Austin, Tsutsumi & Associates, Inc. 
1: Kilohana Dr & Piilani HWY 6/26/2009 
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Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Length: 
Actuated Cycle Length: 52.7 
Natural Cycle: 150 

'I 
175 

Perm 

4 
4 

4.0 
12.0 
12.0 

23.5% 
4.0 
1.0 
0.0 
5.0 

None 
7.0 

0.13 
1.05 

110.2 
0.0 

110.2 
F 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 2.08 
Intersection Signal Delay: 278.7 
Intersection Capacity Utilization 124.6% 
Analysis Period (min) 15 

it 
35 10 

Perm 
4 

8 
4 8 

4.0 4.0 
12.0 12.0 
12.0 12.0 

23.5% 23.5% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
7.0 

0.13 
0.20 
18.4 
0.0 

18.4 
B 

91.4 
F 

Splits and Phases: 1: Kilohana Dr & Piilani HWY 

BY 2016 with Honua'ula Access - PM Peak Hour 

of r 'I it 
30 135 20 1650 

Perm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
12.0 12.0 10.0 28.0 

23.5% 23.5% 19.6% 54.9% 
4.0 4.0 3.0 4.0 
1.0 1.0 1.0 1.0 
0.0 0.0 0.0 0.0 
5.0 5.0 4.0 5.0 

Lead Lag 
Yes Yes 

None None None Max 
7.0 7.0 5.8 24.6 

0.13 0.13 0.11 0.47 
0.20 0.43 0.11 2.08 
21.9 9.1 21.6 508.8 
0.0 0.0 0.0 0.0 

21.9 9.1 21.6 508.8 
C A C F 

12.0 502.9 
B F 

Intersection LOS: F 
ICU Level of Service H 

'I 
160 
Prot 

1 

4.0 
10.0 
11.0 

21.6% 
3.0 
1.0 
0.0 
4.0 

Lead 
Yes 

None 
7.0 

0.13 
0.74 
43.3 

0.0 
43.3 

D 

t 
1380 

6 

6 

4.0 
24.0 
29.0 

56.9% 
4.0 
1.0 
0.0 
5.0 
Lag 
Yes 
Max 
33.6 
0.64 
1.26 

142.3 
0.0 

142.3 
F 

115.1 
F 

r 
230 

Perm 

6 
6 

4.0 
24.0 
29.0 

56.9% 
4.0 
1.0 
0.0 
5.0 
Lag 
Yes 
Max 
33.6 
0.64 
0.23 

1.8 
0.0 
1.8 
A 
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HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY - -

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

t 
tI1Qvi!mantoC!~(iliY;;:i;~~j~i ,:::~. ""\"ESii:i;;¥~E&i"''!!!tWE"ElRt~~WSL:~~;M1aif6?f,).i\IB~\~1~~Btw;;~-mBfffB,i,NBR Jf~SBI1'\S'0$BT~1~1£'';:sBR 
Lane Configurations 'i It 4" r' 'i It 'i t r' 
Volume (vph) 175 35 10 10 30 135 20 1650 15 160 1380 230 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 0.97 1.00 0.85 1.00 1.00 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1800 1840 1583 1770 1860 1770 1863 1583 
Fit Permitted 0.73 1.00 0.90 1.00 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (Eerm) 1357 1800 1682 1583 1770 1860 1770 1863 1583 
Peak·hourfactor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 190 38 11 11 33 147 22 1793 16 174 1500 250 
RTOR Reduction (vph) 0 10 0 0 0 129 0 1 0 0 0 97 
Lane GrouE Flow (vEh) 190 39 0 0 44 18 22 1808 0 174 1500 153 
Turn Type Perm Perm Perm Prot Prot Perm 
Protected Phases 4 8 5 2 1 6 
Permitted Phases 4 8 8 6 
Actuated Green, G (s) 7.0 7.0 7.0 7.0 1.2 27.8 7.0 33.6 33.6 
Effective Green, g (s) 7.0 7.0 7.0 7.0 1.2 27.8 7.0 33.6 33.6 
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.02 0.50 0.13 0.60 0.60 
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 170 226 211 199 38 927 222 1122 953 
vis Ratio Prot 0.02 0.01 cO.97 cO.10 cO.81 
vis Ratio Perm cO.14 0.03 0.01 0.10 
vic Ratio 1.12 0.17 0.21 0.09 0.58 1.95 0.78 1.34 0.16 
Uniform Delay, d1 24.4 21.8 21.9 21.6 27.0 14.0 23.7 11.1 4.9 
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 104.1 0.4 0.5 0.2 19.6 431.9 16.4 157.7 0.4 
Delay (s) 128.5 22.2 22.4 21.8 46.6 445.9 40.1 168.8 5.2 
Level of Service F C C C D F D F A 
Approach Delay (s) 106.7 21.9 441.1 135.9 
Approach LOS F C F F 

iD1frs$tioti~S'amm~tYi~ '.«<:t?:tJ¥· :!f~'W{~~{;~t~ri~T&~:~0 ;'~f!.r~f~':~~\'l;';;$_;i~iff~Zi\\:;'~it~K~~Wi~fZf~~;5it:-t~'~i~~1i~1£~~1¥;1~::~~1~~:~'i~f:§fi.tIlF!:i1.S2:t~!m~11~:[t 
262.6 

1.86 
55.8 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 

124.6% 
15 

c Critical Lane Group 

BY 2016 with Honua'ula Access· PM Peak Hour 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

F 

19.0 
H 
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Timings Austin, Tsutsumi & Associates, Inc. 
2: Okolani Dr. & Piilani HWY 6/26/2009 

/ -I' .f - .... t r \. + .; 
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Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 89.1 
Natural Cycle: 110 

'I 
250 

Perm 

4 
4 

4.0 
24.0 
28.0 

31.1% 
4.0 
1.0 
0.0 
5.0 

None 
20.7 
0.23 
0.85 
57.6 
0.0 

57.6 
E 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 1.18 
Intersection Signal Delay: 64.6 
Intersection Capacity Utilization 98.9% 
Analysis Period (min) 15 

to 
35 15 

Penm 
4 

8 
4 8 

4.0 4.0 
24.0 24.0 
28.0 28.0 

31.1% 31.1% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
20.7 
0.23 
0.17 
17.1 
0.0 

17.1 
B 

49.2 
D 

Splits and Phases: 2: Okolani Dr. & Piilani HWY 

BY 2016 with Honua'ula Access - PM Peak Hour 

,f. 'I t l' 
20 40 1330 40 

Penm Penm 
8 2 

2 2 
8 2 2 2 

4.0 4.0 4.0 4.0 
24.0 24.0 24.0 24.0 
28.0 62.0 62.0 62.0 

31.1% 68.9% 68.9% 68.9% 
4.0 
1.0 
0.0 
5.0 

None 
20.7 
0.23 
0.21 
14.9 
0.0 

14.9 
B 

14.9 
B 

4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Min Min 
58.4 58.4 
0.66 0.66 
0.52 1.18 
37.2 110.6 
0.0 0.0 

37.2 110.6 
D F 

105.5 
F 

Intersection LOS: E 
ICU Level of Service F 

4.0 
1.0 
0.0 
5.0 

Min 
58.4 
0.66 
0.04 

2.1 
0.0 
2.1 
A 

'I 
80 

Penm 

6 
6 

4.0 
33.0 
62.0 

68.9% 
4.0 
1.0 
0.0 
5.0 

Min 
58.4 
0.66 
1.05 

139.2 
0.0 

139.2 
F 

t 
1030 

6 

6 

4.0 
33.0 
62.0 

68.9% 
4.0 
1.0 
0.0 
5.0 

Min 
58.4 
0.66 
0.92 
28.0 
0.0 

28.0 
C 

29.2 
C 

l' 
270 

Penm 

6 
6 

4.0 
33.0 
62.0 

68.9% 
4.0 
1.0 
0.0 
5.0 

Min 
58.4 
0.66 
0.26 

1.4 
0.0 
1.4 
A 
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HCM Signalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

-+ - t 
MQVe~i\f,££i~j'iWi\W;:;tgffi';Q~£,\;eB~i\"li!jEBrft~~~EBa{["il5W:i\fli'SvIifW.liltg!!j;iWBR;~~j£1illllll!'r41,\'~l'iS'rf;~~IllElRiJ&~.;r~Bf!\~f~ifiS~1\l~rssa 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Penmitted 
Satd. Flow (penm) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Penm 
vic Ratio 
Unifonm Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

'I l> 4> 'I t rt 'I t rt 
250 35 30 15 20 45 40 1330 40 80 1030 270 

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~ 5] ~ ~ ~ ~ ~ ~ ~ 

1.00 1~ 1.00 1~ 1~ 1.00 1.00 1~ 1.00 
1.00 0.93 0.92 1.00 1.00 0.85 1.00 1.00 0.85 
0.95 1.00 0.99 0.95 1.00 1.00 0.95 1.00 1.00 
1770 1733 1705 1770 1863 1583 1770 1863 1583 
0.74 1.00 0.95 0.07 1.00 1.00 0.07 1.00 1.00 

1375 1733 1634 128 1863 1583 128 1863 1583 
o.~ O.~ O.~ ~ om o.~ om o.~ ~o.~ O.~ ~ 

272 38 33 16 22 49 43 1446 43 87 1120 293 
o 25 0 0 38 0 0 0 15 0 0 101 

272 46 0 0 49 0 43 1446 28 87 1120 192 
Perm 

4 
20.7 
20.7 
0.23 
5.0 
3.0 
319 

cO.20 
0.85 
32.7 
1.00 
19.2 
52.0 

D 

4 

20.7 
20.7 
0.23 

5.0 
3.0 

403 
0.03 

0.11 
27.0 
1.00 

0.1 
27.1 

C 
46.8 

D 

61.6 
1.10 
89.1 

98.9% 
15 

Penm 
8 

8 
20.7 
20.7 
0.23 
5.0 
3.0 
380 

0.03 
0.13 
27.1 
1.00 
0.2 

27.2 
C 

27.2 
C 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

Perm 

2 
58.4 
58.4 
0.66 
5.0 
3.0 
84 

0.34 
0.51 
8.0 

1.00 
5.2 

13.1 
B 

2 

58.4 
58.4 
0.66 

5.0 
3.0 

1221 
cO.78 

1.18 
15.3 
1.00 
91.5 

106.9 
F 

101.4 
F 

Penm 

2 
58.4 
58.4 
0.66 

5.0 
3.0 

1038 

0.02 
0.03 

5.4 
1.00 
0.0 
5.4 

A 

E 

10.0 
F 

Perm 

6 
58.4 
58.4 
0.66 
5.0 
3.0 
84 

0.68 
1.04 
15.3 
1.00 

108.3 
123.6 

F 

Perm 
6 

6 
58.4 58.4 
58.4 58.4 
0.66 0.66 
5.0 5.0 
3.0 3.0 

1221 1038 
0.60 

0.12 
0.92 0.19 
13.3 6.0 
1.00 1.00 
10.8 0.1 
24.1 6.1 

C A 
26.4 

C 
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Timings 
3: Wailea Ike Dr. & Piilani HWY - -
Lane Configurations "i t t ." "i ." 
Volume (vph) 1305 80 100 285 255 880 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total LostTime (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Length: 
Actulated Cycle Length: 114.1 
Natural Cycle: 150 

Prot 
7 

7 

4.0 
24.0 
77.0 

64.2% 
3.0 
1.0 
0.0 
4.0 

Lead 

None 
73.1 
0.64 
1.25 

143.0 
0.0 

143.0 
F 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 1.25 
Intersection Signal Delay: 84.2 
Intersection Capacity Utilization 100.6% 
Analysis Period (min) 15 

4 

4 

4.0 
24.0 

101.0 
84.2% 

4.0 
1.0 
0.0 
5.0 

None 
90.1 
0.79 
0.06 

2.7 
0.0 
2.7 

A 
134.9 

F 

BY 2016 with Honuaula Access - PM Peak Hour 
%user_name% 

8 

8 

4.0 
24.0 
24.0 

20.0% 
4.0 
1.0 
0.0 
5.0 

Lag 

None 
13.0 
0.11 
0.51 
55.9 
0.0 

55.9 
E 

38.0 
D 

Perm Free 

8 Free 
8 

4.0 3.0 
24.0 7.0 
24.0 19.0 0.0 

20.0% 15.8% 0.0% 
4.0 3.0 
1.0 1.0 
0.0 0.0 0.0 
5.0 4.0 4.0 

Lag 

None None 
13.0 15.0 114.1 
0.11 0.13 1.00 
0.81 1.19 0.60 
31.7 163.4 1.7 
0.0 0.0 0.0 

31.7 163.4 1.7 
C F A 

38.0 
D 

Intersection LOS: F 
ICU Level of SelVice G 

71712009 
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HCM Signalized Intersection Capacity Analysis 
3: Wailea Ike Dr. & Piilani HWY - - 7m2009 

MOliement?~~;(.'il·C ':"?,~'\",::,,<: ::HE6ti~~~~~{~:'Eatd~;ii(;sV\lst~i~t:~Waf~0Aw!fs.6'U~~2n;SBR~~~~;~~1~~~~t~~~1'~{{~~~~~~§Xt;f~~~n~i1~!:$~ 
Lane Configurations 'i t t 
Volume (vph) 1305 80 100 
Ideal Flow (vphpl) 1900 1900 1900 
Total Lost time (5) 4.0 5.0 5.0 
Lane Util. Factor 1.00 1.00 1.00 
Frt 1.00 1.00 1.00 
Fit Protected 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1863 1863 
Fit Pennitted 0.95 1.00 1.00 
Satd. Flow (~enn1 1770 1863 1863 
Peak-hour lactor, PHF 0.92 0.92 0.92 
Adj. Flow (vph) 1418 87 109 
RTOR Reduction (vph) 0 0 0 
Lane Grou~ Flow (v~h1 1418 87 109 
Turn Type Prot 
Protected Phases 7 4 8 
Permitted Phases 
Actuated Green, G (5) 73.1 90.1 13.0 
Effective Green, g (5) 73.1 90.1 13.0 
Actuated glC Ratio 0.64 0.79 0.11 
Clearance Time (5) 4.0 5.0 5.0 
Vehicle Extension (51 3.0 3.0 3.0 
Lane Grp Cap (vph) 1134 1471 212 
vis Ratio Prot cO.80 0.05 0.06 
vis Ratio Penn 
vic Ratio 1.25 0.06 0.51 
Unilonn Delay, d1 20.5 2.6 47.6 
Progression Factor 1.00 1.00 1.00 
Incremental Delay, d2 120.1 0.0 2.1 
Delay (5) 140.6 2.7 49.7 
Level 01 Service F A D 
Approach Delay (5) 132.7 52.8 
Approach LOS F D 

HCM Average Control Delay 85.6 
HCM Volume to Capacity ratio 1.13 
Actuated Cycle Length (5) 114.1 
Intersection Capacity Utilization 100.6% 
Analysis Period (min) 
c Critical Lane Group 

BY 2016 with Honuaula Access - PM Peak Hour 
%user_name% 

15 

." 'i ." 
285 255 880 

1900 1900 1900 
5.0 4.0 4.0 

1.00 1.00 1.00 
0.85 1.00 0.85 
1.00 0.95 1.00 
1583 1770 1583 
1.00 0.95 1.00 

1583 1770 1583 
0.92 0.92 0.92 
310 277 957 
200 0 0 
110 277 957 

Perm Free 

8 Free 
13.0 15.0 114.1 
13.0 15.0 114.1 
0.11 0.13 1.00 

5.0 4.0 
3.0 3.0 
180 233 1583 

cO.16 
0.07 cO.60 
0.61 1.19 0.60 
48.1 49.5 0.0 
1.00 1.00 1.00 
5.7 119.5 1.7 

53.9 169.1 1.7 
D F A 

39.3 
D 

HCM Level 01 Service 

Sum of lost time (5) 
ICU Level of Service 

F 

8.0 
G 
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A~i AUSTIN TSUTS_~."" '" ASSOCIAT':" 'Ne 
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APPENDIX C 
LEVEL OF SERVICE CALCULATIONS 

• Year 2016 Traffic Operations with Project 



Timings Austin, Tsutsumi & Associates, Inc. 
1: Kilohana Dr & Piilani HWY 6/26/2009 

.J- - 1"" - , 
"' t I'" \. ~ .; 

~aii~'!3roti8\\4'r~~';;:i'([(;~"T ;f~!'EIll2?~i:fi;¥E&];.·:l!,NY8iZ}ii)'iW8t?~ilili"weR~i~2:)"NEl~,·\~~;t'!li1fiS~t'l'IBRiii~~trSBE4lfli$BJl~i1.¥;SBIi,#~ 1~;j8:~~i 
Lane Configurations 
Volume (vph) 
Tum Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 120 
Actuated Cycle Length: 108.5 
Natural Cycle: 60 

"I 
155 

Perm 

4 
4 

4.0 
12.0 
35.0 

29.2% 
4.0 
1.0 
0.0 
5.0 

None 
18.5 
0.17 
0.72 
60.3 

0.0 
60.3 

E 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.72 
Intersection Signal Delay: 16.7 
Intersection Capacity Utilization 65.1% 
Analysis Period (min) 15 

FY 2016 - AM Peak Hour 

to 
20 15 

Penm 
4 

8 
4 8 

4.0 4.0 
12.0 12.0 
35.0 35.0 

29.2% 29.2% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
18.5 
0.17 
0.11 
27.9 

0.0 
27.9 

C 
55.0 

D 

of ." "I tt 
25 155 5 805 

Penm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
35.0 35.0 10.0 62.0 

29.2% 29.2% 8.3% 51.7% 
4.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 4.0 

Lead 
Yes 

None None Min 
18.5 18.5 5.7 
0.17 0.17 0.05 
0.15 0.41 0.05 
38.4 8.8 52.8 
0.0 0.0 0.0 

38.4 8.8 52.8 
D A D 

14.9 
B 

Intersection LOS: B 
ICU Level of Service C 

4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
67.2 
0.62 
0.40 
12.2 
0.0 

12.2 
B 

12.4 
B 

." "I 
5 50 

Perm Prot 
1 

2 
2 

4.0 4.0 
24.0 10.0 
62.0 23.0 

51.7% 19.2% 
4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 

Lag Lead 
Yes Yes 
Max Min 
67.2 8.7 
0.62 0.08 
0.01 0.38 
7.0 56.0 
0.0 0.0 
7.0 56.0 

A E 

tt ." 
1395 150 

Perm 
6 

6 
6 6 

4.0 4.0 
24.0 24.0 
75.0 75.0 

62.5% 62.5% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Lag Lag 
Yes Yes 
Max Max 
70.2 70.2 
0.65 0.65 
0.66 0.15 
14.5 1.9 
0.0 0.0 

14.5 1.9 
B A 

14.6 
B 

Synchro 7 - Report 
Page 1 



HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (5) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (perm) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated glC Ratio 
Clearance Time (5) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (5) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2016 -AM Peak Hour 

- - t 
"'I to of." "'I H ." "'I H ." 

155 20 10 15 25 155 5 805 5 50 1395 150 
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
5~ ~ 5~ ~ ~ 5~ ~ ~ 5~ 5.0 

1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 
1.00 0.95 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
0.95 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
1770 1770 1829 1583 1770 3539 1583 1770 3539 1583 
0.73 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
1358 1770 1688 1583 1770 3539 1583 1770 3539 1583 
o.~ O.~ ~ ~ ~ ~ O.~ O.~ ~ O.~ OM ~ 
168 22 11 16 27 168 5 875 5 54 1516 163 

o 9 0 0 0 139 0 0 2 0 0 57 
168 24 0 0 43 29 5 875 3 54 1516 106 

Perm 
4 

4 
18.5 18.5 
18.5 18.5 
0.17 0.17 

5.0 5.0 
3.0 3.0 
232 302 

0.01 
cO.12 
0.72 0.08 
42.5 37.8 
1.00 1.00 
10.7 0.1 
53.2 37.9 

D D 
50.7 

D 

17.2 
0.66 

108.4 
65.1% 

15 

Perm Perm Prot 
8 5 

8 8 
18.5 18.5 5.7 
18.5 18.5 5.7 
0.17 0.17 0.05 
5.0 5.0 4.0 
3.0 3.0 3.0 
288 270 93 

0.00 
0.03 0.02 
0.15 0.11 0.05 
38.3 38.0 48.8 
1.00 1.00 1.00 
0.2 0.2 0.2 

38.5 38.1 49.0 
D D D 

38.2 
D 

HCM Level of Service 

Sum of lost time (5) 
ICU Level of Service 

Perm 
2 

2 
67.2 67.2 
67.2 67.2 
0.62 0.62 
5.0 5.0 
3.0 3.0 

2194 981 
0.25 

0.00 
0.40 0.00 
10.4 7.8 
1.00 1.00 

0.5 0.0 
10.9 7.9 

B A 
11.1 

B 

B 

14.0 
C 

Prot Perm 
1 6 

6 
8.7 70.2 70.2 
8.7 70.2 70.2 

0.08 0.65 0.65 
4.0 5.0 5.0 
3.0 3.0 3.0 
142 2292 1025 

cO.03 cO.43 
0.07 

0.38 0.66 0.10 
47.3 11.8 7.2 
1.00 1.00 1.00 

1.7 1.5 0.2 
49.0 13.3 7.4 

D B A 
13.9 

B 
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Timings 
2: Okolani Dr. & Piilani HWY - - t 

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

Liih"e.GrougsiliCc , .• · •• ':·:~\(f~·;;·;:,~::f!;:~'1IEB~?lg~y~EJ~~1?!i~<1:;~·~WBU?TJ~0i~~yrBTii~N6!~'2;~HNBI~~{nSBt~~t~~'&'Sam;~2t~G~~~1;~~;o/J:.;~r;~~{~t;J¥:?f§1JdfJ;J"ifVJJr€2JJ# 
Lane Configurations 'I 
Volume (vph) 185 
Turn Type Perm 
Protected Phases 
Permitted Phases 4 
Detector Phase 4 
Switch Phase 
Minimum Initial (s) 4.0 
Minimum Split (s) 24.0 
Total Split (s) 27.0 
Total Split (%) 33.8% 
Yellow Time (s) 4,0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 0,0 
Total Lost Time (s) 5,0 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode None 
Act Eftct Green (s) 15.7 
Actuated glC Ratio 0,23 
vic Ratio 0,69 
Control Delay 36.9 
Queue Delay 0,0 
Total Delay 36,9 
LOS D 
Approach Delay 
Approach LOS 

Cycle 
Actuated Cycle Length: 68 
Natural Cycle: 70 
Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.71 
Intersection Signal Delay: 15,6 
Intersection Capacity Utilization 63,0% 
Analysis Period (min) 15 

1+ 
15 35 

Perm 
4 

8 
4 8 

4.0 4.0 
24.0 24,0 
27.0 27.0 

33.8% 33.8% 
4.0 4,0 
1.0 1,0 
0,0 0,0 
5,0 5,0 

None None 
15.7 
0.23 
0.10 
12.4 

0,0 
12.4 

B 
32,6 

C 

Splits and Phases: 2: Okolani Dr. & Piilani HWY 

FY 2016 - AM Peak Hour 

4+ 'I t1+ 'I 
20 

8 

8 

4.0 
24.0 
27.0 

33,8% 
4,0 
1,0 
0,0 
5.0 

None 
15.7 
0,23 
0,32 
13,0 
0.0 

13,0 
B 

13,0 
B 

10 560 35 
Prot Prot 

5 2 1 

5 2 

4.0 4.0 4.0 
10,0 24.0 10,0 
12.0 39.0 14.0 

15,0% 48,8% 17,5% 
3,0 4,0 3.0 
1.0 1,0 1.0 
0,0 0,0 0,0 
4,0 5.0 4,0 

Lead Lag Lead 
Yes Yes Yes 

None Max None 
6,1 37.7 7.1 

0,09 0.55 0,10 
0,07 0,32 0,21 
32,8 11,0 32.7 
0,0 0.0 0,0 

32.8 11,0 32.7 
C B C 

11.4 
B 

Intersection LOS: B 
ICU Level of Service B 

t1+ 
1210 

6 

6 

4.0 
24,0 
41.0 

51.3% 
4,0 
1,0 
0,0 
5,0 

Lag 
Yes 
Max 
40,2 
0.59 
0.71 
14,5 
0,0 

14,5 
B 

14,9 
B 
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HCM Signalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc. 
2: Okolani Dr. & Piilani HWY 612612009 

..f - ,. ~ - ""- '\ t I" \. + ..; 
NtoYern~ntgffif~'~~+!i@Rt~~jEB@~ff11EBlt~:?tl'~EB,~1!'[,;SWBt~2~J1WB!s;it~~WBRF:§~£NB~~~Uy.at~~~t[B·Rl\~~{~BW~~lS1m~~~BR 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Prolected 
Satd. Flow (prot) 
Fit Penmitted 
Satd. Flow (eenm) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Graue Flow (veh) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated glC Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Penm 
vic Ratio 
Unifonm Delay, dl 
Progression Factor 
Incremental Delay, d2 
Delay (5) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2016 - AM Peak Hour 

"i 
185 

1900 
5.0 

1.00 
1.00 
0.95 
1770 
0.68 

1263 
0.92 
201 

0 
201 

Perm 

4 
15.7 
15.7 
0.22 
5.0 
3.0 
279 

cO.16 
0.72 
25.7 
1.00 
8.8 

34.5 
C 

l> 
15 

1900 
5.0 

1.00 
0.91 
1.00 
1687 
1.00 

1687 
0.92 

16 
21 
22 

4 

15.7 
15.7 
0.22 

5.0 
3.0 
373 

0.01 

0.06 
21.9 
1.00 

0.1 
21.9 

C 
32.3 

C 

25 
1900 

0.92 
27 
0 
0 

0.68 
71.1 

63.0% 
15 

40-
35 20 70 

1900 1900 1900 
5.0 

1.00 
0.92 
0.99 
1698 
0.91 

1566 
0.92 0.92 0.92 

38 22 76 
0 59 0 
0 

Perm 

8 

77 0 

8 

15.7 
15.7 
0.22 
5.0 
3.0 
346 

0.05 
0.22 
22.7 
1.00 
0.3 

23.0 
C 

23.0 
C 

Sum of lost time (s) 
ICU Level of Service 

"i 
10 

1900 
4.0 

1.00 
1.00 
0.95 
1770 
0.95 
1770 
0.92 

11 
0 

11 
Prot 

5 

1.2 
1.2 

0.02 
4.0 
3.0 
30 

0.01 

0.37 
34.6 
1.00 
7.4 

42.0 
D 

tl> 
560 

1900 
5.0 

0.95 
1.00 
1.00 

3526 
1.00 

3526 
0.92 
609 

2 
623 

2 

38.4 
38.4 
0.54 

5.0 
3.0 

1904 
0.18 

0.33 
9.1 

1.00 
0.5 
9.6 

A 
10.2 

B 

15 
1900 

0.92 
16 
0 
0 

9.0 
B 

"i tl> 
35 1210 135 

1900 1900 1900 
4.0 5.0 

1.00 0.95 
1.00 0.98 
0.95 1.00 
1770 3486 
0.95 1.00 

1770 3486 
0.92 0.92 0.92 

38 1315 147 
0 8 0 

38 1454 0 
Prot 

1 6 

3.0 40.2 
3.0 40.2 

0.04 0.57 
4.0 5.0 
3.0 3.0 
75 1971 

cO.02 cO.42 

0.51 0.74 
33.3 11.5 
1.00 1.00 
5.3 2.5 

38.6 14.0 
D B 

14.7 
B 

Synchro 7 - Report 
Page 4 



Timings 
3: Wailea Ike Dr. & Piilani HWY 

lai{aGr6li~;',"U') ';«<1,~:::": ·?t'lZa~ii')cBEB!ti± 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 38.4 
Natural Cycle: 60 

"i"i 
525 
Prot 

7 

7 

4.0 
24.0 
52.0 

55.9% 
3.0 
1.0 
0.0 
4.0 

Lead 

None 
14.2 
0,37 
0.45 
13.2 
0.0 

13,2 
B 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.83 
Intersection Signal Delay: 9,0 
Intersection Capacity Utilization 37,5% 
Analysis Period (min) 15 

FY 2016 - AM Peak Hour 

t 
55 

4 

4 

4.0 
24.0 
54.0 

58.1% 
4.0 
1.0 
0.0 
5.0 

None 
21.4 
0,56 
0.06 
4,8 
0,0 
4.8 

A 
12,4 

B 

-
Austin, Tsutsumi & Associates, Inc. 

6/26/2009 

;~WBlij~~~WBR,?~~:t~)SBlli.;{l;~:;:t~Seg:~~ti;::;:\~'f3~¥~(N,~~;:~ltE~gf~Y~k~~f+l;i:{i;~~~~L~J[::¥i5{{f}i~YfY~~N~~}~;~~ 

t 
40 

8 

8 

4.0 
24.0 
24.0 

25.8% 
4.0 
1.0 
0.0 
5.0 
Lag 

None 
7,7 

0.20 
0.11 
18,2 
0.0 

18,2 
B 

10.0 
B 

." "i ." 
110 150 1210 

Perm Free 

8 Free 
8 

4.0 3.0 
24.0 7.0 
24.0 17.0 0.0 

25.8% 18.3% 0.0% 
4.0 3.0 
1.0 1.0 
0,0 0,0 0,0 
5.0 4.0 4,0 

Lag 

None None 
7.7 10.8 38.4 

0.20 0,28 1.00 
0.29 0.33 0.83 

7.1 16,9 6.3 
0.0 0,0 0.0 
7,1 16,9 6,3 

A B A 
7,5 

A 

Intersection LOS: A 
ICU Level of SeNice A 

Synchro 7 - Report 
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HCM Signalized Intersection Capacity Analysis 
3: Wailea Ike Dr. & Piilani HWY - -

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

~menl~(ji;Wit?ft4~i: ;;~~:(!§!:E'BI~:~ltltEBJU!'~0~~WaTf~1iw,~B*t(!fi~:SBa~~i:~f:~5B~~@~tWti):rft;:Q!~~f¥~¥;~~~t~Si&f{1~J0m!1iB&~~>~~i{!J 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Permitted 
Satd. Flow (2erm) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Grou2 Flow (veh) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated glC Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, dl 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (5) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2016 - AM Peak Hour 

"i"i t 
525 55 

1900 1900 
4.0 5.0 

0.97 1.00 
1.00 1.00 
0.95 1.00 
3433 1863 
0.95 1.00 

3433 1863 
0.92 0.92 
571 60 

0 0 
571 60 
Prot 

7 4 

14.2 23.0 
14.2 23.0 
0.36 0.59 
4.0 5.0 
3.0 3.0 

1244 1093 
0.17 0.03 

0.46 0.05 
9.6 3.5 

1.00 1.00 
0.3 0.0 
9.8 3.5 

A A 
9.2 

A 

t 
40 

1900 
5.0 

1.00 
1.00 
1.00 
1863 
1.00 

1863 
0.92 

43 
0 

43 

8 

4.8 
4.8 

0.12 
5.0 
3.0 
228 
0.02 

0.19 
15.5 
1.00 
0.4 

15.9 
B 

15.5 
B 

7.8 
0.83 
39.2 

37.5% 
15 

." "i ." 
110 150 1210 

1900 1900 1900 
5.0 4.0 4.0 

1.00 1.00 1.00 
0.85 1.00 0.85 
1.00 0.95 1.00 
1583 1770 1583 
1.00 0.95 1.00 

1583 1770 1583 
0.92 0.92 0.92 
120 163 1315 
105 0 0 
15 163 1315 

Perm Free 

8 Free 
4.8 7.2 39.2 
4.8 7.2 39.2 

0.12 0.18 1.00 
5.0 4.0 
3.0 3.0 
194 325 1583 

0.09 
0.01 cO.83 
0.08 0.50 0.83 
15.2 14.4 0.0 
1.00 1.00 1.00 
0.2 1.2 5.2 

15.4 15.6 5.2 
B B A 

6.4 
A 

HCM Level of Service 

Sum of lost time (5) 
leu Level of Service 

A 

0.0 
A 
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Timings Austin, Tsutsumi & Associates, Inc. 
1: Kilohana Dr & Piilani HWY 6/26/2009 

/ - (' - '- '\ t /'" \. + .; 
l!ane;(jfou2']'";;" , ... , .... ;";¥ESII{ .;jf£B!j1r{'l'&WBl!i!iij;~WB'P;S;i,.W6R;;h~;JNBift{f~~Nliltf:'~¥jilaE![i;;i~)\:$Bfl.~~f1l0.SBifi;:;2''i1SBII.~]~i:~~: 
Lane Configurations 
Volume (vph) 
Tum Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length, 100 
Actuated Cycle Length: 93,8 
Natural Cycle: 80 

"i 
175 

Perm 

4 
4 

4.0 
12.0 
29.0 

29.0% 
4.0 
1.0 
0.0 
5.0 

None 
17.7 
0.19 
0.74 
53.6 
0.0 

53.6 
D 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio, 0,98 
Intersection Signal Delay: 29.2 
Intersection Capacity Utilization 82.5% 
Analysis Period (min) 15 

l> 
35 10 

Perm 
4 

8 
4 8 

4.0 4.0 
12.0 12.0 
29.0 29.0 

29.0% 29.0% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
17.7 
0.19 
0.14 
26,2 

0.0 
26,2 

C 
48.0 

D 

Splits and Phases: 1, Kilohana Dr & Piilani HWY 

FY 2016 - PM Peak Hour 

+1 ." "i +t 
30 135 20 1650 

Perm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
29.0 29.0 10.0 51.0 

29.0% 29.0% 10.0% 51.0% 
4.0 
1.0 
0.0 
5.0 

None 
17.7 
0.19 
0.13 
31.7 

0.0 
31.7 

C 
13.4 

B 

4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 

Lead 
Yes 

None Min 
17.7 5.9 
0.19 0.06 
0.35 0.20 
7,9 48.1 
0.0 0.0 
7.9 48.1 

A D 

Intersection LOS: C 
ICU Level of Service E 

4.0 
1.0 
0.0 
5.0 
Lag 
Yes 
Max 
48.7 
0.52 
0.98 
40.5 
0,0 

40.5 
D 

40.3 
D 

." "i 
15 160 

Perm Prot 
1 

2 
2 

4.0 4.0 
24.0 10.0 
51.0 20.0 

51.0% 20.0% 
4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 
Lag Lead 
Yes Yes 
Max Min 
48.7 13.4 
0.52 0.14 
0.02 0.69 
8.5 53.4 
0.0 0.0 
8.5 53,4 

A D 

+t ." 
1380 230 

Perm 
6 

6 
6 6 

4.0 4.0 
24.0 24.0 
61.0 61.0 

61.0% 61.0% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Lag Lag 
Yes Yes 
Max Max 
56.2 56.2 
0.60 0.60 
0.71 0.24 
16.3 2.0 
0.0 0.0 

16.3 2.0 
B A 

17.8 
B 

Synchro 7 - Report 
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HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
612612009 

Lane Configurations "'i 1> 4' r "'i H r "'i tt r 
Volume (vph) 175 35 10 10 30 135 20 1650 15 160 1380 230 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~~OO 50 ~ ~ 5~ 4~ 5~ 5.0 W 50 ~ 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 
Frt 1.00 0.97 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1800 1840 1583 1770 3539 1583 1770 3539 1583 
Fit Permitted 0.73 1.00 0.94 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (perm) 1357 1800 1749 1583 1770 3539 1583 1770 3539 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 190 38 11 11 33 147 22 1793 16 174 1500 250 
RTOR Reduction (vph) 0 9 0 0 0 119 0 0 6 0 0 100 
Lane Group Flow (vph) 190 40 0 0 44 28 22 1793 10 174 1500 150 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (5) 
Effective Green, g (5) 
Actuated glC Ratio 
Clearance Time (5) 
Vehicle Extension (5) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (5) 
Level of Service 
Approach Delay (5) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (5) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2016 - PM Peak Hour 

Perm 
4 

4 
17.7 17.7 
17.7 17.7 
0.19 0.19 
5.0 5.0 
3.0 3.0 
256 340 

0.02 
cO.14 
0.74 0:12 
35.9 31.6 
1.00 1.00 
11.0 0.2 
46.9 31.7 

D C 
43.8 

D 

28.3 
0.88 
93.8 

82.5% 
15 

Perm Perm 
8 

8 8 
17.7 17.7 
17.7 17.7 
0.19 0.19 
5.0 5.0 
3.0 3.0 
330 299 

0.03 0.02 
0.13 0.09 
31.7 31.4 
1.00 1.00 
0.2 0.1 

31.9 31.6 
C C 

31.6 
C 

HCM Level of Service 

Sum of lost time (5) 
ICU Level of Service 

Prot 
5 

5.9 
5.9 

0.06 
4.0 
3.0 
111 

0.01 

0.20 
41.7 
1.00 
0.9 

42.6 
D 

2 

48.7 
48.7 
0.52 

5.0 
3.0 

1837 
cO.51 

0.98 
22.0 
1.00 
16.0 
38.0 

D 
37.8 

D 

Perm 

2 
48.7 
48.7 
0.52 
5.0 
3.0 
822 

0.01 
0.01 
10.9 
1.00 
0.0 

10.9 
B 

C 

14.0 
E 

Prot Perm 
1 6 

6 
13.4 56.2 56.2 
13.4 56.2 56.2 
0.14 0.60 0.60 

4.0 5.0 5.0 
3.0 3.0 3.0 
253 2120 948 

cO.10 0.42 
0.09 

0.69 0.71 0.16 
38.2 13.1 8.3 
1.00 1.00 1.00 
7.6 2.0 0.4 

45.8 15.1 8.7 
D B A 

17.0 
B 

Synchro 7 - Report 
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Timings Austin, Tsutsumi & Associates, Inc. 
2: Okolani Dr. & Piilani HWY 612612009 

/ - of - '\ t \. + 
Can~:GNju~~r0'i';;';'" "'1;!EBC\!~"t;1\:r!} ·:weJ2tii£,0Waf,;,,'j';:iiff'lillil;' ~:\~N6t*£k*~+iSBfr5f?s~l$a!{~~~¥~~i::!!~:1+J'E~~3%1~f:&~:it~1:;i~~~~i1~~2i~ 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle 
Actuated 
Natural 

"i 
250 

Perm 

4 
4 

4.0 
24.0 
34.0 

34.0% 
4.0 
1.0 
0.0 
5.0 

None 
22.5 
0.25 
0.81 
52.0 
0.0 

52.0 
D 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.81 
Intersection Signal Delay: 24.8 
Intersection Capacity Utilization 74.7% 
Analysis Period (min) 15 

t> 
35 15 

Pemn 
4 

8 
4 8 

4.0 4.0 
24.0 24.0 
34.0 34.0 

34.0% 34.0% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
22.5 
0.25 
0.16 
17.3 
0.0 

17.3 
B 

44.8 
D 

Splits and Phases' 2' Okolani Dr & Piilani HWY 

\. .1 t .2 
! ;'. "/!ili I Wli!St'&':iil55L",' 

'\ .5 1+ .6 
"~I 

'0"" .. .'-
~" ," ~- -

FY 2016 - PM Peak Hour 

4- "i +t> "i 
20 

8 

8 

4.0 
24.0 
34.0 

34.0% 
4.0 
1.0 
0.0 
5.0 

None 
22.5 
0.25 
0.20 
15.2 
0.0 

15.2 
B 

15.2 
B 

40 1330 80 
Prot Prot 

5 2 1 

5 2 

4.0 4.0 4.0 
10.0 24.0 10.0 
12.0 52.0 14.0 

12.0% 52.0% 14.0% 
3.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
4.0 5.0 4.0 

Lead Lag Lead 
Yes Yes Yes 

None Max None 
7.1 48.5 8.8 

0.08 0.53 0.10 
0.31 0.80 0.51 
49.0 24.1 52.7 

0.0 0.0 0.0 
49.0 24.1 52.7 

D C D 
24.8 

C 

Intersection LOS: C 
ICU Level of Service D 

1-.4 
- , L 

1- .s 
~ c 

+t> 
1030 

6 

6 

4.0 
24.0 
54.0 

54.0% 
4.0 
1.0 
0.0 
5.0 
Lag 
Yes 
Max 
52.2 
0.57 
0.71 
18.9 
0.0 

18.9 
B 

20.8 
C 

:"':: . I 
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HCM Signalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

Lane Configurations "i"f> 4> "i -t"f> "i-t"f> 
Volume (vph) 250 35 30 15 20 45 40 1330 40 80 1030 270 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 5.0 5.0 5.0 4.0 5.0 4.0 5.0 
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 
Frt 1.00 0.93 0.92 1.00 1.00 1.00 0.97 
Fit Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1733 1705 1770 3524 1770 3429 
Fit Permitted 0.73 1.00 0.95 0.95 1.00 0.95 1.00 
Satd. Flow (perm) 1363 1733 1635 1770 3524 1770 3429 
Peak·hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, dl 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

o.~ O.~ ~ O.~ ~ O.~ O.~ ~ O.~ O~ O.~ 

272 38 33 16 22 49 43 1446 43 87 1120 
o 25 0 0 37 0 0 2 0 0 20 

272 46 0 0 50 0 43 1487 0 87 1393 
Perm Perm Prot Prot 

4 8 5 2 1 6 
4 8 

22.5 22.5 22.5 4.4 49.3 7.3 52.2 
22.5 22.5 22.5 4.4 49.3 7.3 52.2 
0.24 0.24 0.24 0.05 0.53 0.08 0.56 
5.0 5.0 5.0 4.0 5.0 4.0 5.0 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 
329 419 395 84 1866 139 1923 

0.03 0.02 cO.42 cO.05 cO.41 
cO.20 0.03 
0.83 0.11 0.13 0.51 0.80 0.63 0.72 
33.5 27.5 27.6 43.3 17.8 41.6 15.1 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 
15.5 0.1 0.1 5.2 3.6 8.5 2.4 
49.0 27.6 27.8 48.5 21.5 50.1 17.5 

D C C D C D B 
44.5 27.8 22.2 19.4 

D C C B 

23.4 HCM Level of Service C 
0.83 
93.1 Sum of lost time (s) 19.0 

74.7% ICU Level of Service D 
15 

0.92 
293 

o 
o 

FY 2016 - PM Peak Hour Synchro 7 - Report 
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Timings 
3: Wailea Ike Dr. & Piilani HWY -

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

lanecGiQlI~';';; •... ···.·,·:.".\.·:.D··EB~, :07JEBltZj'~TwB~Jt'~~~WB~¥ffr\~BI~f;~~t~SBR+~%~%1?iJ;{i~~*~1~~~~i~~~tJ£l$ift~~l~¥~t~f~~,~~]~~ 
Lane Configurations 
Volume (vph) 
Tum Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 75.6 
Natural Cycle: 90 

"1"1 
1305 
Prot 

7 

7 

4.0 
24.0 
55.0 

57.3% 
3.0 
1.0 
0.0 
4.0 

Lead 

None 
37.2 
0.49 
0.84 
22.1 
0.0 

22.1 
C 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.84 
Intersection Signal Delay: 18.3 
Intersection Capacity Utilization 65.5% 
Analysis Period (min) 15 

FY 2016 - PM Peak Hour 

t 
80 

4 

4 

4.0 
24.0 
54.0 

56.3% 
4.0 
1.0 
0.0 
5.0 

None 
51.9 
0.69 
0.07 
3.5 
0.0 
3.5 

A 
21.0 

C 

t 
100 

8 

8 

4.0 
24.0 
23.0 

24.0% 
4.0 
1.0 
0.0 
5.0 
Lag 

None 
10.6 
0.14 
0.42 
36.8 
0.0 

36.8 
D 

22.1 
C 

'f lj 'f 
285 255 880 

Perm Free 

8 Free 
8 

4.0 3.0 
24.0 7.0 
23.0 18.0 0.0 

24.0% 18.8% 0.0% 
4.0 3.0 
1.0 1.0 
0.0 0.0 0.0 
5.0 4.0 4.0 

Lag 

None None 
10.6 14.4 75.6 
0.14 0.19 1.00 
0.70 0.82 0.60 
16.9 54.6 1.7 
0.0 0.0 0.0 

16.9 54.6 1.7 
B D A 

13.6 
B 

Intersection LOS: B 
ICU Level of Service C 

.8 
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HCM Signalized Intersection Capacity Analysis 
3: Wailea Ike Dr. & Piilani HWY - -
Lane Configurations 'f'l t t ." "i ." 
Volume (vph) 1305 80 100 285 255 880 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
~~b~ 4.0 ~ ~ ~ ~ ~ 
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 
Frt 1.00 1.00 1.00 0.85 1.00 0.85 
Fit Protected 0.95 1.00 1.00 1.00 0.95 1.00 
Satd. Flow (prot) 3433 1863 1863 1583 1770 1583 
Fit Permitted 0.95 1.00 1.00 1.00 0.95 1.00 
Said. Flow (penn) 3433 1863 1863 1583 1770 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 1418 87 109 310 277 957 
RTOR Reduction (vph) 0 0 0 221 0 0 
Lane Group Flow (vph) 1418 87 109 89 277 957 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (5) 
Effective Green, g (5) 
Actuated glC Ratio 
Clearance Time (5) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Penn 
vic Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (5) 
Level of Service 
Approach Delay (5) 
Approach LOS 

Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (5) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2016 - PM Peak Hour 

Prot 
7 4 

37.1 51.9 
37.1 51.9 
0.49 0.69 
4.0 5.0 
3.0 3.0 

1691 1284 
cO.41 0.05 

0.84 0.07 
16.5 3.8 
1.00 1.00 
3.8 0.0 

20.3 3.8 
C A 

19.4 
B 

8 

10.8 
10.8 
0.14 
5.0 
3.0 
267 
0.06 

0.41 
29.3 
1.00 

1.0 
30.4 

C 
30.4 

C 

65.5% 
15 

Perm Free 

8 Free 
10.8 14.4 75.3 
10.8 14.4 75.3 
0.14 0.19 1.00 

5.0 4.0 
3.0 3.0 
227 338 1583 

cO.16 
0.06 cO.60 
0.39 0.82 0.60 
29.3 29.2 0.0 
1.00 1.00 1.00 

1.1 14.3 1.7 
30.4 43.5 1.7 

C D A 
11.1 

B 

Sum of lost time (5) 
ICU Level of Service 

Austin, Tsutsumi & Associates, Inc. 
6/26/2009 

8.0 
C 
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A~i AUST'N, TSUT.,UM' .. ASS""'ATES. INC 

'" CIVI,- EN"'NEE'''' • SURVEY"'''' 

APPENDIX C 
LEVEL OF SERVICE CALCULATIONS 

• Year 2022 Traffic Operations with Project 



Timings Austin, Tsutsumi & Associates, Inc. 
1 : Kilohana Dr & Piilani HWY 6/30/2009 

/' - (' - ""-
"" t t' '-. + ..r/ 

i!aii!i'~rouE'i![\ftr{&~; :~);::y<j~K~t' f~~i:B"il'?!;;)~{EBlt4"@~-1lWBI1'\)ii.\l;Wefrl'!ji1w6Rlf,@"~lNaBgi';0tfl:i;f:~'lBf!I~i¥!St!SeUg:!i'k!Se!ff;~tsBRir,;~li~:S 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Penmitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 
Actuated Cycle Length: 109.2 
Natural Cycle: 75 

'i 
160 

Perm 

4 
4 

4.0 
12.0 
35.0 

29.2% 
4.0 
1.0 
0.0 
5.0 

None 
19.2 
0.18 
0.73 
60.6 
0.0 

60.6 
E 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.81 
Intersection Signal Delay: 19.5 
Intersection Capacity Utilization 71.0% 
Analysis Period (min) 15 

It 
20 15 

Penm 
4 

8 
4 8 

4.0 4.0 
12.0 12.0 
35.0 35.0 

29.2% 29.2% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
19.2 
0.18 
0.10 
27.6 
0.0 

27.6 
C 

55.4 
E 

Splits and Phases: 1: Kilohana Dr & Piilani HWY 

FY 2022 - AM Peak Hour 

4' 7' 'i tt 
30 

8 

8 

4.0 
12.0 
35.0 

29.2% 
4.0 
1.0 
0.0 
5.0 

None 
19.2 
0.18 
0.16 
38.4 
0.0 

38.4 
D 

15.2 
B 

160 5 1090 
Penm Prot 

5 2 
8 
8 5 2 

4.0 4.0 4.0 
12.0 10.0 24.0 
35.0 10.0 62.0 

29.2% 8.3% 51.7% 
4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 

Lead 
Yes 

None Min 
19.2 5.7 
0.18 0.05 
0.41 0.05 
8.6 53.4 
0.0 0.0 
8.6 53.4 

A D 

Intersection LOS: B 
ICU Level of Service C 

4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
67.2 
0.62 
0.54 
14.6 
0.0 

14.6 
B 

14.7 
B 

." 'I 
5 50 

Penm Prot 
1 

2 
2 

4.0 4.0 
24.0 10.0 
62.0 23.0 

51.7% 19.2% 
4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 
Lag Lead 
Yes Yes 
Max Min 
67.2 8.7 
0.62 0.08 
0.01 0.38 
7.2 56.5 
0.0 0.0 
7.2 56.5 

A E 

tt 7' 
1705 155 

Perm 
6 

6 
6 6 

4.0 4.0 
24.0 24.0 
75.0 75.0 

62.5% 62.5% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Lag Lag 
Yes Yes 
Max Max 
70.2 70.2 
0.64 0.64 
0.81 0.16 
19.6 2.9 
0.0 0.0 

19.6 2.9 
B A 

19.2 
B 
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HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
6/30/2009 -Moyemen@;\~;ii;\;:~: ~X¢:;}: :hEBE.;~~~{1EBI 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Util. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Penmitted 
Satd. Flow (penm) 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated glC Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Penm 
vic Ratio 
Unifonm Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2022 - AM Peak Hour 

"i t. 
160 20 

1900 1900 
5.0 5.0 

1.00 1.00 
1.00 0.95 
0.95 1.00 
1770 1770 
0.73 1.00 

1351 1770 
0.92 0.92 
174 22 

0 9 
174 24 

Perm 
4 

4 
19.2 19.2 
19.2 19.2 
0.18 0.18 

5.0 5.0 
3.0 3.0 
238 311 

0.01 
cO.13 
0.73 0.08 
42.5 37.5 
1.00 1.00 
11.0 0.1 
53.5 37.7 

D D 
51.0 

D 

4' r "itt r "itt r 
10 15 30 160 5 1090 5 50 1705 155 

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 

1m 1m 1.00 0% 1.00 1.00 0.% 1m 
1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
1833 1583 1770 3539 1583 1770 3539 1583 
0.92 1.00 0.95 1.00 1.00 0.95 1.00 1.00 

1708 1583 1770 3539 1583 1770 3539 1583 
~ O.~ Q~ Q~ O.~ O.~ ~ OM ~ ~ 

11 16 33 174 5 1185 5 54 1853 168 
o 0 0 143 0 0 2 0 0 48 
o 0 49 31 5 1185 3 54 1853 120 

71.0% 
15 

Perm 

8 

Penm 
8 

8 
19.2 19.2 
19.2 19.2 
0.18 0.18 
5.0 5.0 
3.0 3.0 

301 279 

0.03 0.02 
0.16 0.11 
38.1 37.8 
1.00 1.00 
0.3 0.2 

38.4 37.9 
D D 

38.0 
D 

Sum of lost time (s) 
ICU Level of Service 

Prot 
5 2 

5.7 67.2 
5.7 67.2 

0.05 0.62 
4.0 5.0 
3.0 3.0 
92 2180 

0.00 0.33 

0.05 0.54 
49.1 12.1 
1.00 1.00 
0.2 1.0 

49.4 13.1 
D B 

13.2 
B 

Perm 

2 
67.2 
67.2 
0.62 
5.0 
3.0 
975 

0.00 
0.00 

8.1 
1.00 

0.0 
8.1 

A 

14.0 
C 

Prot Perm 
1 6 

6 
8.7 70.2 70.2 
8.7 70.2 70.2 

0.08 0.64 0.64 
4.0 5.0 5.0 
3.0 3.0 3.0 
141 2277 1019 

cO.03 cO.52 
0.08 

0.38 0.81 0.12 
47.7 14.6 7.5 
1.00 1.00 1.00 

1.7 3.3 0.2 
49.4 17.9 7.7 

D B A 
17.9 

B 
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Timings Austin, Tsutsumi & Associates, Inc. 
2: Okolani Dr. & Piilani HWY 6/30/2009 

/' - (" - ..... t \. + 
LaneGr&u~!c' • >"EBt< '",'15&1) .WaL,.,\I(!El'e;i;;tNjjUiif'~N£iT.4iiXfiSElEfi"";SjjT,',"~,} ~;i~1~:iJ&1~~7:f~~~T;! 'i:?~;ffil~J,~~~~~;5::~[t~ 

Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split(%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 80 
Actuated Cycle Length: 69.8 
Natural Cycle: 80 

"i 
185 

Perm 

4 
4 

4.0 
24.0 
27.0 

33.8% 
4.0 
1.0 
0.0 
5.0 

None 
15.9 
0.23 
0.73 
41.0 

0.0 
41.0 

D 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.86 
Intersection Sig nal Delay: 19.2 . 
Intersection Capacity Utilization '71 .6% 
Analysis Period (min) 15 

lo 
15 40 

Perm 
4 

8 
4 8 

4.0 4.0 
24.0 24.0 
27.0 27.0 

33.8% 33.8% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

None None 
15.9 
0.23 
0.11 
12.8 
0.0 

12.8 
B 

36.0 
D 

Splits and Phases: 2: Okolani Dr. & Piilani HWY 

FY 2022 - AM Peak Hour 

4- "i tlo "i 
25 10 840 35 

Prot Prot 
8 5 2 1 

8 5 2 

4.0 4.0 4.0 4.0 
24.0 10.0 24.0 10.0 
27.0 12.0 39.0 14.0 

33.8% 15.0% 48.8% 17.5% 
4.0 3.0 4.0 3.0 
1.0 1.0 1.0 1.0 
0.0 0.0 0.0 0.0 
5.0 4.0 5.0 4.0 

Lead Lag Lead 
Yes Yes Yes 

None None Max None 
15.9 6.1 37.1 7.1 
0.23 0.09 0.53 0.10 
0.36 0.07 0,49 0.21 
15.6 33.6 13.9 33.9 
0.0 0.0 0.0 0.0 

15.6 33.6 13.9 33.9 
B C B C 

15.6 14.1 
B B 

Intersection LOS: B 
ICU Level of Service C 

tlo 
1515 

6 

6 

4.0 
24.0 
41.0 

51.3% 
4.0 
1.0 
0.0 
5.0 

Lag 
Yes 
Max 
41.8 
0.60 
0.86 
19.6 
0.0 

19.6 
B 

19.9 
B 
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HCM Signalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY 

Austin, Tsutsumi & Associates, Inc. 
6/30/2009 

Lane Configurations 'I lo 4> 'I flo 'I flo 
Volume (vph) 185 15 25 40 25 70 10 840 15 35 1515 140 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~~~ ~ 5.0 ~ 4~ ~ 4.0 ~O 
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 
Frt 1.00 0.91 0.93 1.00 1.00 1.00 0.99 
Fit Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1687 1707 1770 3530 1770 3494 
Fit Penmitted 0.65 1.00 0.90 0.95 1.00 0.95 1.00 
Satd. Flow (penm) 1217 1687 1561 1770 3530 1770 3494 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 201 16 27 43 27 76 11 913 16 38 1647 152 
RTOR Reduction (vph) 0 21 0 0 52 0 0 1 0 0 7 0 
Lane Group Flow (vph) 201 22 0 0 94 0 11 928 0 38 1792 0 
Tum Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (5) 
Effective Green, g (5) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (5) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Penm 
vic Ratio 
Unifonm Delay. d1 
Progression Factor 
Incremental Delay, d2 
Delay (5) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Perm 

4 
15.9 
15.9 
0.22 
5.0 
3.0 
265 

cO.17 
0.76 
26.8 
1.00 
11.7 
38.5 

D 

Penm 
4 8 

8 
15.9 15.9 
15.9 15.9 
0.22 0.22 

5.0 5.0 
3.0 3.0 
367 340 

0.01 
0.06 

0.06 0.28 
22.6 23.8 
1.00 1.00 
0.1 0.4 

22.7 24.2 
C C 

35.7 24.2 
D C 

Prot Prot 
5 2 1 6 

1.3 38.6 4.5 41.8 
1.3 38.6 4.5 41.8 

0.02 0.53 0.06 0.57 
4.0 5.0 4.0 5.0 
3.0 3.0 3.0 3.0 
32 1867 109 2001 

0.01 0.26 cO.02 cO.51 

0.34 0.50 0.35 0.90 
35.4 11.0 32.8 13.7 
1.00 1.00 1.00 1.00 
6.3 0.9 1.9 6.7 

41.8 11.9 34.8 20.4 
D B C C 

12.3 20.7 
B C 

I·n'"'"e"rs·. ·h.'."".·. ·.··p·.·n·.· ·.·.S·. ·.u··m···llJ·.···.a·ry· .,.............. .•..•..•.....•......•..••....• . •.... , •. : ...... " .•••...•..••• ; ... : .•......•.•.•.•..•.......••...•.. : •.. : •••...•. ' .••..•.•..•.•.•...•.•..•••. ' ...........•.•....•. : ..........•...•• r .•.• · .•. : ... ·.: ••.. · .. :.·.· ••.....•.....•. ·0 •...•... '. . ....... ,,,···w····-· ".-." .. -.............. ···ww·········· .... ·······.··' .. ····'··~-_'5!,'5! 
J,! ~\;;U _ ....... . ~. . -" "'-='," .,~)!~':h?~;i?}hl;L0;~:,:)~di~S&~:\,i~~0'ti;\'b~~~:~:;s~f1kl%::~2:TJ[~~l;~~~g!s%.'I1:iIf:'@0§sli~s:-f§~~ 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (5) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

19.5 
0.86 
73.0 

71.6% 
15 

HCM Level of Service B 

Sum of lost time (5) 14.0 
ICU Level of Service C 

FY 2022 - AM Peak Hour Synchro 7 - Report 
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Timings Austin, Tsutsumi & Associates, Inc. 
3: Wailea Ike Dr. & Piilani HWY 6/30/2009 

.J - f - "- ~ t /"" \. + ./ 
/1arie,Gro.uii'\')i\"" ··;··'::;£'EBDii)i.{iEB\t·'itWBD{{)EWa-:r!¥:~'.'£WBR\~;C.t?tllB.il1r;~i'NaT~;j~NBf£;1"1YS:Sil'2ii~!::'!$Bf~1tg;';SBJ;\r0Jijri":':~'1 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (5) 
Total LoslTime (5) 
Lead/Lag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (5) 
Actuated g/C Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 120 
Actuated Cycle Length: 64,5 
Natural Cycle: 85 

'f'l 
635 
Prot 

7 

7 

4.0 
24.0 
52.0 

43.3% 
3.0 
1.0 
0.0 
4.0 

Lead 

None 
19,2 
0.30 
0.68 
24,1 
0.0 

24.1 
C 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.98 
Intersection Signal Delay: 22,3 
Intersection Capacity Utilization 44.9% 
AnalYSis Period (min) 15 

FY 2022 - AM Peak Hour 

t. "i 
85 5 

Prot 
4 3 

4 3 

4.0 4.0 
24.0 24.0 
54.0 22.0 

45.0% 18.3% 
4.0 3.0 
1.0 1.0 
0,0 0.0 
5.0 4.0 

Lag Lead 

None Min 
20.8 10.7 
0,32 0,17 
0.17 0.02 
14.4 32.4 
0.0 0.0 

14.4 32.4 
8 C 

22.8 
C 

t ." "i tt 
95 190 20 105 

Perm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 3.0 4.0 
24.0 24.0 7.0 27.0 
24.0 24.0 9.0 27.0 

20.0% 20.0% 7.5% 22.5% 
4.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0,0 0,0 
5.0 5.0 4,0 

Lag Lag Lead 

None None Min 
9.5 9.5 5.1 

0,15 0,15 0,08 
0.38 0.51 0.16 
31.6 9.7 35,6 
0,0 0,0 0.0 

31.6 9.7 35,6 
C A D 

17.2 
8 

Intersection LOS: C 
ICU Level of SelVice A 

4.0 
1.0 
0.0 
5.0 

Lag 

Min 
7.9 

0,12 
0,26 
30.3 

0.0 
30,3 

C 
30.7 

C 

." "i"i 
5 175 

Penm Prot 
1 

2 
2 

4.0 3.0 
27.0 7.0 
27.0 17.0 

22.5% 14.2% 
4.0 3.0 
1.0 1.0 
0.0 0,0 
5.0 4,0 
Lag Lead 

Min None 
7.9 9.5 

0,12 0,15 
003 0.38 
19.8 29,2 
0,0 0,0 

19.8 29,2 
8 C 

t ." 
70 1425 

Free 
6 

Free 
6 

4.0 
27.0 
35.0 0.0 

29.2% 0.0% 
4.0 
1.0 
0,0 0.0 
5,0 4.0 
Lag 

Min 
12,2 64.5 
0.19 1,00 
0.22 0.98 
25,6 21.3 
0.0 0.0 

25,6 21,3 
C C 

22.3 
C 
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HCM Signalized Intersection Capacity Analysis Austin, Tsutsumi & Associates, Inc. 
3: Wailea Ike Dr. & Piilani HWY 6/30/2009 

.J - t • - "- "\ t ~ \. + .; 
Mpyeme'i1t<i,>;Z,j,~~1<';{~i":' "iEBI:f~';(il~fla;t~0':eEfRf:!0~!\WB~;~wat~~<W:BRl@;10il1Bff5;~.~*NBFt2tTI\lBj~!82?~z.:Sa~;2': ~1S11,ifjftlii\1SBg 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Total Lost time (s) 
Lane Uti I. Factor 
Frt 
Fit Protected 
Satd. Flow (prot) 
Fit Penmitted 
Satd. Flow (~enm1 
Peak-hour factor, PHF 
Adj. Flow (vph) 
RTOR Reduction (vph) 
Lane Grou~ Flow (v~h1 
Turn Type 
Protected Phases 
Penmitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (sl 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Unifonm Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2022 - AM Peak Hour 

"i"i to 
635 85 

1900 1900 
4.0 5.0 

0.97 1.00 
1.00 0.98 
0.95 1.00 
3433 1833 
0.95 1.00 

3433 1833 
0.92 0.92 
690 92 

0 4 
690 99 
Prot 

7 4 

19.2 19.2 
19.2 19.2 
0.29 0.29 

4.0 5.0 
3.0 3.0 

1009 539 
0.20 0.05 

0.68 0.18 
20.4 17.2 
1.00 1.00 

1.9 0.2 
22.3 17.4 

C 8 
21.7 

C 

10 
1900 

0.92 
11 
0 
0 

20.6 
0.98 
65.3 

44.9% 
15 

"i t r 
5 95 190 

1900 1900 1900 
4.0 5.0 5.0 

1.00 1.00 1.00 
1.00 1.00 0.85 
0.95 1.00 1.00 
1770 1863 1583 
0.95 1.00 1.00 

1770 1863 1583 
0.92 0.92 0.92 

5 103 207 
0 0 173 
5 103 34 

Prot Perm 
3 8 

8 
10.7 10.7 10.7 
10.7 10.7 10.7 
0.16 0.16 0.16 
4.0 5.0 5.0 
3.0 3.0 3.0 
290 305 259 
0.00 0.06 

0.02 
0.02 0.34 0.13 
22.9 24.2 23.3 
1.00 1.00 1.00 
0.0 0.7 0.2 

22.9 24.8 23.6 
C C C 

24.0 
C 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

"i 
20 

1900 
4.0 

1.00 
1.00 
0.95 
1770 
0.95 
1770 
0.92 

22 
0 

22 
Prot 

5 

5.1 
5.1 

0.08 
4.0 
3.0 
138 

0.01 

0.16 
28.1 
1.00 
0.5 

28.6 
C 

tt 
105 

1900 
5.0 

0.95 
1.00 
1.00 

3539 
1.00 

3539 
0.92 
114 

0 
114 

2 

7.9 
7.9 

0.12 
5.0 
3.0 
428 
0.03 

0.27 
26.1 
1.00 
0.3 

26.4 
C 

26.7 
C 

." 
5 

1900 
5.0 

1.00 
0.85 
1.00 
1583 
1.00 

1583 
0.92 

5 
4 
1 

Perm 

2 
7.9 
7.9 

0.12 
5.0 
3.0 
192 

0.00 
0.00 
25.2 
1.00 
0.0 

25.2 
C 

C 

0.0 
A 

"i"i t r 
175 70 1425 

1900 1900 1900 
4.0 5.0 4.0 

0.97 1.00 1.00 
1.00 1.00 0.85 
0.95 1.00 1.00 
3433 1863 1583 
0.95 1.00 1.00 

3433 1863 1583 
0.92 0.92 0.92 
190 76 1549 

0 0 0 
190 76 1549 
Prot Free 

1 6 
Free 

9.5 12.3 65.3 
9.5 12.3 65.3 

0.15 0.19 1.00 
4.0 5.0 
3.0 3.0 
499 351 1583 
0.06 0.04 

cO.98 
0.38 0.22 0.98 
25.2 22.4 0.0 
1.00 1.00 1.00 
0.5 0.3 18.1 

25.7 22.7 18.1 
C C 8 

19.1 
8 
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Timings 
1: Kilohana Dr & Piilani HWY 

..J 
La'neGrouE'··;Ui>i.······ ··iElt:.'· 
Lane Configurations 
Volume (vph) 
Tum Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
AII·Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead·Lag Optimize? 
Recall Mode 
Act Effct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Actuated Cycle Length: 118.6 
Natural Cycle: 90 

'i 
175 

Perm 

4 
4 

4.0 
12.0 
25.0 

20.8% 
4.0 
1.0 
0.0 
5.0 

None 
19.0 
0.16 
0.88 
86.0 

0.0 
86.0 

F 

Control Type: Actuated·Uncoordinated 
Maximum vic Ratio: 0.99 
Intersection Signal Delay: 32.9 
Intersection Capacity Utilization 91.2% 
Analysis Period (min) 15 

-:rEST: 
t. 
40 

4 

4 

4.0 
12.0 
25.0 

20.8% 
4.0 
1.0 
0.0 
5.0 

None 
19.0 
0.16 
0.18 
38.8 
0.0 

38.8 
D 

75.6 
E 

.f 
;;~WB[ 

10 
Penm 

8 
8 

4.0 
12.0 
25.0 

20.8% 
4.0 
1.0 
0.0 
5.0 

None 

1: Kilohana Dr & Piilani HWY 

FY 2022 • PM Peak Hour 

Austin, Tsutsumi & Associates, Inc. 

- "-- '" t 
;\WBti)'kWElRT,~: iN!1£l kmBJ:~ 

+1 r 'i tt 
35 140 20 1965 

Penm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 4.0 4.0 
12.0 12.0 10.0 24.0 
25.0 25.0 15.0 77.0 

20.8% 20.8% 12.5% 64.2% 
4.0 4.0 3.0 4.0 
1.0 1.0 1.0 1.0 
0.0 0.0 0.0 0.0 
5.0 5.0 4.0 5.0 

Lead Lag 
Yes Yes 

None None Min Max 
19.0 19.0 7.0 72.0 
0.16 0.16 0.06 0.61 
0.17 0.40 0.21 0.99 
44.8 10.2 57.8 41.8 
0.0 0.0 0.0 0.0 

44.8 10.2 57.8 41.8 
D B E D 

18.6 41.7 
B D 

Intersection LOS: C 
ICU Level of Service F 

613012009 

r '-. + .; 
i'NBR1'$;;fsI'J'lil:jff.{$B$~'{SBRi~.;ffiti'0:~t 

r 'i 
15 160 

Perm Prot 
1 

2 
2 

4.0 4.0 
24.0 10.0 
77.0 18.0 

64.2% 15.0% 
4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 
Lag Lead 
Yes Yes 
Max Min 
72.0 13.6 
0.61 0.11 
0.02 0.86 
5.5 86.9 
0.0 0.0 
5.5 86.9 

A F 

tt r 
1665 230 

Perm 
6 

6 
6 6 

4.0 4.0 
24.0 24.0 
80.0 80.0 

66.7% 66.7% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 

Lag Lag 
Yes Yes 
Max Max 
78.6 78.6 
0.66 0.66 
0.77 0.22 
17.2 1.8 
0.0 0.0 

17.2 1.8 
B A 

20.9 
C 
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HCM Signalized Intersection Capacity Analysis 
1: Kilohana Dr & Piilani HWY - -

Austin, Tsutsumi & Associates, Inc. 
613012009 

t 
t;1o~~ro'ejjttl~;;;,,*~~g;1~~~ii~Ker~~3EBll11~lEa;~{~#,gaB.'1if'f;W~~'%1,WBf>iijl1liWIl~t\!ffijN]3IliiiK&i'Naml,j,'z)iNBRwlflfrill3(j"ijll,,-\fSB'l'~0irSaJ'i 
Lane Configurations "i To 4' r "i H r "i H r 
Volume (vph) 175 40 10 10 35 140 20 1965 15 160 1665 230 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~tinOO ~ ~O 5.0 ~ ~ ~O 5.0 ~ ~ ~ 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00 
Frt 1.00 0.97 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 1770 1806 1842 1583 1770 3539 1583 1770 3539 1583 
Fit Permitted 0.73 1.00 0.94 1.00 0.95 1.00 1.00 0.95 1.00 1.00 
Satd. Flow (perm) 1351 1806 1754 1583 1770 3539 1583 1770 3539 1583 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 190 43 11 11 38 152 22 2136 16 174 1810 250 
RTOR Reduction (vph) 0 8 0 0 0 128 0 0 5 0 0 78 
Lane Group Flow (vph) 190 46 0 0 49 24 22 2136 11 174 1810 172 
Turn Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (5) 
Actuated glC Ratio 
Clearance Time (5) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Perm 
vic Ratio 
Uniform Delay, d1 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Detay (5) 
Approach LOS 

I 
HCM Volume to Capacity ratio 
Actuated Cycle Length (5) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2022 - PM Peak Hour 

Perm 
4 

4 
19.0 19.0 
19.0 19.0 
0.16 0.16 

5.0 5.0 
3.0 3.0 
216 289 

0.03 
cO.14 
0.88 0.16 
48.7 42.9 
1.00 1.00 
30.8 0.3 
79.4 43.2 

E D 
71.4 

E 

0.96 
118.6 

91.2% 
15 

Perm 

8 

Perm 
8 

8 
19.0 19.0 
19.0 19.0 
0.16 0.16 

5.0 5.0 
3.0 3.0 

281 254 

0.03 0.02 
0.17 0.10 
43.0 42.5 
1.00 1.00 
0.3 0.2 

43.3 42.6 
D D 

42.8 
D 

Sum of lost time (5) 
ICU Level of Service 

Prot 
5 2 

7.0 72.0 
7.0 72.0 

0.06 0.61 
4.0 5.0 
3.0 3.0 
104 2148 

0.01 cO.60 

0.21 0.99 
53.2 23.1 
1.00 1.00 

1.0 18.1 
54.2 41.2 

D D 
41.1 

D 

Perm 

2 
72.0 
72.0 
0.61 
5.0 
3.0 

961 

0.01 
0.01 
9.2 

1.00 
0.0 
9.2 

A 

14.0 
F 

Prot Perm 
1 6 

6 
13.6 78.6 78.6 
13.6 78.6 78.6 
0.11 0.66 0.66 

4.0 5.0 5.0 
3.0 3.0 3.0 
203 2345 1049 

cO.10 0.51 
0.11 

0.86 0.77 0.16 
51.5 13.8 7.6 
1.00 1.00 1.00 
28.1 2.5 0.3 
79.7 16.3 7.9 

E B A 
20.3 

C 
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Timings 
2: Okolani Dr. & Piilani HWY 

.J -l.al)eG[dU~ , >EBL '·'EBTcf{ 
Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Length: 
Actuated Cycle Length: 92.1 
Natural Cycle: 90 

'I 
255 

Perm 

4 
4 

4.0 
24.0 
34.0 

34.0% 
4.0 
1.0 
0.0 
5.0 

None 
23.2 
0.25 
0.83 
54.1 
0.0 

54.1 
D 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.99 
Intersection Signal Delay: 36.3 
Intersection Capacity Utilization 83.9% 
Analysis Period (min) 15 

t. 
35 

4 

4 

4.0 
24.0 
34.0 

34.0% 
4.0 
1.0 
0.0 
5.0 

None 
23.2 
0.25 
0.15 
17.2 
0.0 

17.2 
B 

46.6 
D 

f 
;Wat';> 

15 
Penm 

8 
8 

4.0 
24.0 
34.0 

34.0% 
4.0 
1.0 
0.0 
5.0 

None 

Splits and Phases: 2: Okolani Dr. & Piilani HWY 

FY 2022 - PM Peak Hour 

Austin, Tsutsumi & Associates, Inc. 
6/30/2009 - '\ t \. + 

··WBTi·;af~Bb'?"!Thla'ffi~i:V'fsBl!§'fii'i$B:E!!:(·)"iii·z!'*;:"~)i~j'£0'i0;@z'€(",:·{1';:i;!1·i?2 

4- 'I tt. .., 
25 

8 

8 

4.0 
24.0 
34.0 

34.0% 
4.0 
1.0 
0.0 
5.0 

None 
23.2 
0.25 
0.21 
15.1 
0.0 

15.1 
B 

15.1 
B 

40 1640 85 
Prot Prot 

5 2 1 

5 2 

4.0 4.0 4.0 
10.0 24.0 10.0 
12.0 52.0 14.0 

12.0% 52.0% 14.0% 
3.0 4.0 3.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
4.0 5.0 4.0 

Lead Lag Lead 
Yes Yes Yes 

None Max None 
7.1 48.3 8.9 

0.08 0.52 0.10 
0.31 0.99 0.54 
49.3 43.6 54.2 

0.0 0.0 0.0 
49.3 43.6 54.2 

D D D 
43.8 

D 

Intersection LOS: D 
ICU Level of Service E 

tt. 
1310 

6 

6 

4.0 
24.0 
54.0 

54.0% 
4.0 
1.0 
0.0 
5.0 
Lag 
Yes 
Max 
52.1 
0.57 
0.87 
26.3 
0.0 

26.3 
C 

27.7 
C 
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HCM Signalized Intersection Capacity Analysis 
2: Okolani Dr. & Piilani HWY - -

Austin, Tsutsumi & Associates, Inc. 
6/30/2009 

t 
M9~1llilh'i0t#jf.f~~Jfzi4l;\'&Js~f(liK8E!t)b~iEBj~~f~~l!\WB1\'1~\1!Nal¥MhlwaBtii~rt{Bl!i\'\;10':tiiati~;~'1tiiaRltj,§i:'~'§Bf£\'~(ii\\SIl(r~~iSBR 
Lane Configurations "i l> 4> "i tl> "i tl> 
Volume (vph) 255 35 30 15 25 50 40 1640 45 85 1310 270 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
~~b~ M M M U 5.0 U M 
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95 
Frt 1.00 0.93 0.92 1.00 1.00 1.00 0.97 
Fit Protected 0.95 1.00 0.99 0.95 1.00 0.95 1.00 
Satd. Flow (prot) 1770 1733 1709 1770 3525 1770 3449 
Fit Permitted 0.71 1.00 0.96 0.95 1.00 0.95 1.00 
Satd. Flow (pemn) 1323 1733 1646 1770 3525 1770 3449 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 277 38 33 16 27 54 43 1783 49 92 1424 293 
RTOR Reduction (vph) 0 25 0 0 41 0 0 2 0 0 15 0 
Lane Group Flow (vph) 277 46 0 0 56 0 43 1830 0 92 1702 0 
Tum Type 
Protected Phases 
Permitted Phases 
Actuated Green, G (s) 
Effective Green, g (s) 
Actuated g/C Ratio 
Clearance Time (s) 
Vehicle Extension (s) 
Lane Grp Cap (vph) 
vis Ratio Prot 
vis Ratio Pemn 
vic Ratio 
Unifomn Delay, dl 
Progression Factor 
Incremental Delay, d2 
Delay (s) 
Level of Service 
Approach Delay (s) 
Approach LOS 

Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2022 - PM Peak Hour 

Perm 

4 
23.2 
23.2 
0.25 
5.0 
3.0 
328 

cO.21 
0.84 
33.5 
1.00 
17.7 
51.2 

D 

Perm 
4 8 

8 
23.2 23.2 
23.2 23.2 
0.25 0.25 
5.0 5.0 
3.0 3.0 

429 408 
0.03 

0.03 
0.11 0.14 
27.2 27.5 
1.00 1.00 

0.1 0.2 
27.4 27.6 

C C 
46.4 27.6 

D C 

34.5 HCM Level of Service 
0.97 
93.7 Sum of lost time (s) 

83.9% ICU Level of Service 
15 

Prot 
5 2 

4.4 49.2 
4.4 49.2 

0.05 0.53 
4.0 5.0 
3.0 3.0 
83 1851 

0.02 cO.52 

0.52 0.99 
43.6 22.0 
1.00 1.00 
5.4 18.4 

49.0 40.4 
D D 

40.6 
D 

C 

19.0 
E 

Prot 
1 6 

7.3 52.1 
7.3 52.1 

0.08 0.56 
4.0 5.0 
3.0 3.0 
138 1918 

cO.05 cO.49 

0.67 0.89 
42.0 18.2 
1.00 1.00 
11.5 6.5 
53.5 24.8 

D C 
26.2 

C 
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Timings Austin, Tsutsumi & Associates, Inc. 
3: Wailea Ike Dr. & Piilani HWY 6/30/2009 

..J - • - "- ~ t ~ \,. + .; 
Lana Groue -- >"'" , ".",,<~ ','lteL';; '~tB"fJii;5~Wal;~;g;wBT~~E;WBa"\,if;))NBgJj'?;;~ma~'Li:';W&BBWli§r$eJETt%f;istj;tt~i ~:rSBg;:~0fIt~E~ ,:,,"'c""\''< 

Lane Configurations 
Volume (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
LeadlLag 
Lead-Lag Optimize? 
Recall Mode 
Act Elfct Green (s) 
Actuated glC Ratio 
vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

Cycle Length: 120 
Actuated Cycle Length: 104.6 
Natural Cycle: 135 

'f'! 
1520 
Prot 

7 

7 

4.0 
24.0 
55.0 

45.8% 
3.0 
1.0 
0.0 
4.0 

Lead 

None 
51.2 
0.49 
0.98 
46.2 

0.0 
46.2 

D 

Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.98 
Intersection Signal Delay: 32.0 
Intersection Capacity Utilization 77.1% 
Analysis Period (min) 15 

1- 'I 
130 5 

Prot 
4 3 

4 3 

4.0 4.0 
24.0 24.0 
54.0 24.0 

45.0% 20.0% 
4.0 3.0 
1.0 1.0 
0:0 0.0 
5.0 4.0 

Lag Lead 

None Min 
58.6 5.9 
0.56 0.06 
0.16 0.05 
11.5 50.4 
0.0 0.0 

11.5 50.4 
B D 

43.1 
D 

Splits and Phases' 3' Wailea Ike Dr & Piilani HWY 

~ .5 1+ .6 -
FY 2022 - PM Peak Hour 

t r 'I tt 
135 285 15 105 

Perm Prot 
8 5 2 

8 
8 8 5 2 

4.0 4.0 3.0 4.0 
24.0 24.0 7.0 27.0 
23.0 23.0 11.0 24.0 

19.2% 19.2% 9.2% 20.0% 
4.0 
1.0 
0.0 
5.0 
Lag 

None 
13.3 
0.13 
0.62 
55.4 
0.0 

55.4 
E 

32.2 
C 

4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 

Lag Lead 

None Min 
13.3 6.3 
0.13 0.06 
0.73 0.15 
20.9 52.1 
0.0 0.0 

20.9 52.1 
C D 

Intersection LOS: C 
ICU Level of Service D 

1-.4 

4.0 
1.0 
0.0 
5.0 

Lag 

Min 
8.8 

0.08 
0.38 
50.0 

0.0 
50.0 

D 
49.4 

D 

r '1'1 
5 290 

Perm Prot 
1 

2 
2 

4.0 3.0 
27.0 7.0 
24.0 18.0 

20.0% 15.0% 
4.0 3.0 
1.0 1.0 
0.0 0.0 
5.0 4.0 
Lag Lead 

Min None 
8.8 13.2 

0.08 0.13 
0.04 0.72 
28.0 55.2 

0.0 0.0 
28.0 55.2 

C E 

+ r 
130 1005 

Free 
6 

Free 
6 

4.0 
27.0 
31.0 0.0 

25.8% 0.0% 
4.0 
1.0 
0.0 0.0 
5.0 4.0 

Lag 

Min 
15.8 104.6 
0.15 1.00 
0.50 0.69 
48.3 2.5 
0.0 0.0 

48.3 2.5 
D A 

17.4 
B 
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HCM Signalized Intersection Capacity Analysis 
3: Wailea Ike Dr. & Piilani HWY - -
Movement",'l'",'} 5/]:,/(,.: 'i,i;· ~:;. i'YEg@{;';:.l:eI'i!;;'iEBRit~'~walliis~;wa::t'?"\WB~j. 
Lane Configurations "i"i t+ "i t ." 
Volume (vph) 1520 130 20 5 135 285 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 
Frt 1.00 0.98 1.00 1.00 0.85 
Fit Protected 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (prot) 3433 1825 1770 1863 1583 
Fit Penmitled 0.95 1.00 0.95 1.00 1.00 
Satd. Flow (eenm) 3433 1825 1770 1863 1583 
Peak-hourfactor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 
Adj. Flow (vph) 1652 141 22 5 147 310 
RTOR Reduction (vph) 0 4 0 0 0 222 
Lane Graue Flow (veh) 1652 159 0 5 147 88 
Turn Type Prot Prot Perm 
Protected Phases 7 4 3 8 
Penmitled Phases 8 
Actuated Green, G (s) 51.2 58.6 5.9 13.3 13.3 
Effective Green, g (s) 51.2 58.6 5.9 13.3 13.3 
Actuated glC Ratio 0.49 0.56 0.06 0.13 0.13 
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 
Lane Grp Cap (vph) 1680 1022 100 237 201 
vis Ratio Prot cO.48 0.09 0.00 0.08 
vis Ratio Perm 0.06 
vic Ratio 0.98 0.16 0.05 0.62 0.44 
Uniform Delay, d1 26.3 11.1 46.7 43.3 42.2 
Progression Factor 1.00 1.00 1.00 1.00 1.00 
Incremental Delay, d2 18.0 0.1 0.2 5.0 1.5 
Delay (s) 44.3 11.2 46.9 48.2 43.7 
Level of Service D B D D D 
Approach Delay (s) 41.3 45.2 
Approach LOS D D 

Austin, Tsutsumi & Associates, Inc. 
6/30/2009 

t 
;}JfB[l"~'\\N6t0fi NIiRii''tW$B!t"",~{SBT~il'i)ls:gB 

"i H ." "i"i t ." 
15 105 5 290 130 1005 

1900 1900 1900 1900 1900 1900 
4.0 5.0 5.0 4.0 5.0 4.0 

1.00 0.95 1.00 0.97 1.00 1.00 
1.00 1.00 0.85 1.00 1.00 0.85 
0.95 1.00 1.00 0.95 1.00 1.00 
1770 3539 1583 3433 1863 1583 
0.95 1.00 1.00 0.95 1.00 1.00 

1770 3539 1583 3433 1863 1583 
0.92 0.92 0.92 0.92 0.92 0.92 

16 114 5 315 141 1092 
0 0 5 0 0 0 

16 114 0 315 141 1092 
Prot Perm Prot Free 

5 2 1 6 
2 Free 

6.3 8.9 8.9 13.2 15.8 104.6 
6.3 8.9 8.9 13.2 15.8 104.6 

0.06 0.09 0.09 0.13 0.15 1.00 
4.0 5.0 5.0 4.0 5.0 
3.0 3.0 3.0 3.0 3.0 
107 301 135 433 281 1583 

0.01 0.03 0.09 0.08 
0.00 cO.69 

0.15 0.38 0.00 0.73 0.50 0.69 
46.6 45.2 43.8 44.0 40.8 0.0 
1.00 1.00 1.00 1.00 1.00 1.00 

0.6 0.8 0.0 6.0 1.4 2.5 
47.3 46.0 43.8 50.0 42.2 2.5 

D D D D D A 
46.1 15.8 

D B 
Iniers~CtloH£lWn6:1a,w\"r )~-'\ ::S::0\tlj ,;., i;/:~;i:'~~?Ji,%~{1:~~,', J,~;:;;wsn; '::'F>:4:~*£t'j~X~t%f{}~1:t ;s~';)S~,~:;.,,:f~,; ;~,.:~,"" :<ri)~~&\01 -~·:ai~lfi~~;r;Si};:PJ~~~'s~;{:[i~Zf;;~'~'Ki' ,~E~L~:':::':" 

HCM Average Control Delay 
HCM Volume to Capacity ratio 
Actuated Cycle Length (s) 
Intersection Capacity Utilization 
Analysis Period (min) 
c Critical Lane Group 

FY 2022 - PM Peak Hour 

31.9 
0.84 

104.6 
77.1% 

15 

HCM Level of Service 

Sum of lost time (s) 
ICU Level of Service 

C 

4.0 
D 

Synchro 7 - Report 
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APPENDIX E 
RECOMMENDED LANE CONFIGURATIONS 
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APPENDIX F 
RESORT RESIDENTIAL TRIP GENERATION RATE DEVELOPMENT 



Honua'ula-Wailea Resort-Makena Resort Development Traffic Study 

Resort Residential Trip Generation Rate Development 

Background 
At the request of the State of Hawaii Department of Transportation (HOOT), data were 
collected to determine if the resort residential trip generation rates documented in the 
Institute ofTransportation Engineers publication entitled, Trip Generation, 7'" Edition, were 
appropriate for the Wailea-Makena area on Maui. 

Three major developers within the Wailea-Makena area agreed to participate in this effort 
and directed their traffic consultants to develop a methodology to collected trip data and use 
these data to determine alternative resort residential trip generation rates. The three traffic 
consultants involved were Austin-Tsutsumi and Associates, Parsons Brinckerhoff, and 
Phillip Rowell Associates. 

This write-up summarizes the methodology used to develop alternative resort residential trip 
generation rates based on observation of existing resort residential development located in 
Wailea Resort. 

Methodology 
In developing a methodology to research resort residential trip generation rates for the 
Wailea-Makena area, it was decided to collect data separately for single-family and for multi-
family resort residential development. All developments used for data collection were 
located in the Wailea Resort area. 

Effort was made to determine which multi-family resort residential developments allow units 
to be rented out as opposed to units that only allow owners and selected guests to occupy 
the units. Effort was also made through discussions with the Wailea Homeowners 
Association and Wailea Resort to determine which resort residential developments were 
primarily absentee owner units that are occupied only a few months out of the year and 
resident owner units that area occupied all year long. 

Based on these criteria, 24-hour traffic data were collected at the accesses to resort 
residential between July 7,2006 and July 17, 2006. Using the categories of resort 
residential identified in the previous paragraph, data were collected at the developments 
summarized in Table 1. 

Parsons 

Brinckerhoff 

10/2/06 



Honua'ula-Wailea Resort-Makena Resort Development Traffic Study 

Table 1 
Resort Residential Development Data Collection Sites 

Development Name Residentsl Long- Short-Term Rental Total Units 
Term Rental 

Single-Family 

Pualani Estates 92 0 92 

Wailea Golf Vistas 48 0 48 

Wailea Highlands 23 0 23 

Wailea Golf Estates 61 0 61 

Wailea Kialoa 102 0 102 

Multi-Family 

Palms I 19 139 150 

Palms II 120 0 120 

Grand Champions 73 128 201 

Wailea Elua 73 79 152 

Fairway Villas 118 0 118 

Note: FailWay Villas data were available because of technical difficulties and the sale of Makena Resort. 

All of the multi-family developments were used to calculate trip generation rates for resort 
multi-family development. This probably makes this rate conservatively high, since it 
contains both developments that allow short-term rentals and those that do not. 

For the single-family developments, only Wailea Golf Estates and Pualani Estates were 
used to calculate trip generation rates. There were units in Wailea Golf Vistas and Wailea 
Highlands that were still under construction and it was judged that construction traffic would 
create an atypical trip generation rate. Wailea Kialoa was not used because it was 
determined through discussions with Wailea Resort and the Wailea Homeowners 
Association that Wailea Kialoa contained mostly residents that live in Wailea year round. 
This is not the typical resort residential situation in which owners usually occupy the unit 
only part time. 

The resulting trip generation rates for resort single-family and resort multi-family are shown 
in Table 2. 

Parsons 

Brinckerhoff 
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Honua'ula-Wailea Resort-Makena Resort Development Traffic Study 

Table 2 
Resort Residential Trip Generation Rates 

Parcel AM Peak Hour PM Peak Hour 
Rate Enter/Exit % Rate Enter/Exit % 

Resort Single-Family Residential 0.46 58/42 0.46 50/50 
Resort Multi-Family Residential 0.22 40/60 0.34 49/51 
Note. Rates are vehicle triPS per hour per dwelling unit. 

Single Family rates based on average of Wailea Golf Estates and Pualani Estates. 
Multi-Family rates based on average of Wailea Grand Champions, Palms I, Palms II, and Wailea Elua 

Table 3 compares the calculated resort residential rates with the ITE published rates. As 
shown, the calculated resort residential rates for the single-family resort residential are 
about twice as high as the ITE pUblished rates, and the calculated resort residential rates for 
the multi-family resort residential are slightly higher for than those pUblished by ITE. 

Table 3 
Comparison of Calculate and ITE Published Resort Residential 

Trip Generation Rates 

Rate Source AM Peak Hour 
Rate Enter/Exit % 

Calculated Single-Family Residential 0.46 58142 
Calculated Multi-Family Residential 0.22 40/60 
ITE Published Recreational Homes (260) 0.16 67/33 
Note. Rates are vehicle triPS per hour per dwelling Unit. 

Parsons 

Brinckerhoff 

PM Peak Hour 
Rate Enter/Exit % 

0.46 50/50 
0.34 49/51 
0.26 41/59 
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PRELIMINARY BASIS OF DESIGN 
FOR 

April 28, 2011 

PI'ILANI HIGHWAY WIDENING 
(KILOHANA DRIVE TO WAILEA IKE DRIVE) 

WAILEA, MAUl, HAWAII 

I. INTRODUCTION 

This basis of design evaluates the existing roadway conditions and defines 

design guidelines and assumptions for the roadway widening of Piilani Highway 

(Highway 31) from Kilohana Drive to Wailea Ike Drive, 

II. PROPOSED PROJECT 

A. Location 

REPLY TO: 

Piilani Highway is a north-south State arterial providing access to the 

Kihei-Wailea-Makena areas from areas north of Wailea-Makena, The proposed 

Piilani Highway Widening project consists of widening of approximately 1.44 

miles of highway from Kilohana Drive/Mapu Street to Wailea Ike Drive. 

I ntersection improvements proposed within the project area are Kilohana 

Drive/Mapu Street, Okolani Drive/Mikioi Place and Wailea Ike Drive/proposed 

Honua'ula project access road. The project area is bounded by the Maui 

OFFIOES IN: 
501 SUMNER STREET, SUITE 521 • HONOLULU, HAWAII 96e 17·5031 
PHONE ISCB) 533·S646. FAX (a081 526-\ ~6? 

HONOLULU, HAWAII 
WAILUKU, MAUl. HAWAl1 
HILa, HAWAII EMAIL: ctahnl@Qlaha.wall.com 
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Meadows Subdivision and the proposed Honua'ula Partners LLC development 

(currently vacant land) to the east and Wailea Kanani, Wailea Puanani Estates, 

Kai Malu at Wailea, Wailea Gateway Shopping Center, and the Bluffs at Wailea 

to the west. Refer to Exhibit 1 for Location and Vicinity Map. 

B. Project Description 

Widening of Piilani Highway from Kilohana Drive/Mapu Place to the 

terminus is required as a condition in the change in zoning approval for the 

Honua'ula Development, Makena Resort Development, and Wailea A&B 

Properties Development. The proposed project will widen Piilani Highway from a 

two-lane highway to a four-lane highway south of its intersection with Kilohana 

Drive/Mapu Place until its terminus at Wailea Ike Drive, including reconstructing 

Piilani HighwaylWailea Ike intersection to include a southbound extension of 

Piilani Highway and eastbound entry roadway into the Honua'ula project area. 

Proposed improvements include excavation and embankment, widening of the 

road with asphalt concrete pavement, construction of concrete curb, gutters, 

sidewalks, drainage systems, storm water retention systems, storm water 

filtration systems, retaining walls, sound attenuation walls, roadway re-striping, 

relocation of overhead electrical transmission lines, telephone lines and cable 

television lines to new utility poles, installation of new utility boxes, street light 

standards, traffic sign posts, guard rails, and adjustments to existing utilities as 

may be necessary for installation of proposed improvements. Reconstruction of 

the eXisting traffic signal at Kilohana Drive/Mapu Street and installation of new 

traffic signals at Okolani Drive/Mikioi Place and at Wailea Ike Drive/proposed 

Honua'ula project access road are also proposed. Refer to Exhibit 2 for General 

Site Plan. 

III. EXISTING ROADWAY CONDITIONS 

Piilani Highway - is generally a four-lane, undivided, north/south State arterial 

highway providing access to Kihei and Wailea from areas north of Kihei. Piilani Highway 

narrows to a two-lane highway at its intersection with Kilohana Drive/Mapu Place until its 

terminus at Wailea Ike Drive. Piilani Highway begins at its intersection with South/North 

2 
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Kihei Road and ends at its intersection with Wailea Ike Drive, with provisions to extend 

the highway further south. Left-turn storage lanes are provided at major intersections on 

Piilani Highway. The posted speed limit on Piilani Highway is 40 miles per hour (mph) 

for a majority of the highway. The speed limit on Piilani Highway within the project limits 

is 45 mph in the northbound direction from Wailea Ike Drive to Kilohana Drive; the 

southbound speed limit on this segment decreases from 45 mph to 25 mph as it 

approaches Wailea Ike Drive. 

Piilani Highway is currently classified as an Urban Principal Arterial. The 

segment of highway under this project scope is currently an existing two-lane asphalt 

concrete paved roadway with one (1) lane of traffic in each direction. 

Kilohana Drive - is a two-lane, undivided, east/west roadway that connects South 

Kihei Road with Piilani Highway, intersecting Piilani Highway across Mapu Place, which 

provides the north access to Maui Meadows residential subdivision. Kilohana Drive is a 

State roadway from approximately Piilani Highway to Kapili Street. The posted speed 

limit on Kilohana Drive is 25 mph. 

Mapu Place - is a two-lane, undivided, east/west roadway that provides one of 

two access points from Pi'ilani Highway to Maui Meadows residential subdivision. The 

posted speed limit on Mapu Place is 25 mph. 

Okolani Drive - is a four-lane, divided, east/west private collector roadway 

between South Kihei Road and Wailea Alanui Drive. Okolani Drive narrows to a two-

lane undivided County roadway east of Wailea Alanui Drive to its intersection with Piilani 

Highway directly across of Mikioi Place. The posted speed limit on Okolani Drive is 30 

mph. 

Mikioi Place - is a twO-lane, undivided, east/west roadway that provides one of 

two access points from Pi'ilani Highway, across Okolani Drive, to Maui Meadows 

residential subdivision. The posted speed limit on Mikioi Place is 25 mph. 

Wailea Ike Drive - is a four-lane, divided, east/west County collector roadway that 

narrows to a two-lane roadway just before its connection to Piilani Highway. Wailea Ike 

Drive is the main entrance to the Wailea Resort and connects Piilani Highway with 

Wailea Alanui Drive. Its vertical alignment is a relatively steep grade with a posted 

3 
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speed limit of 30 mph. Wailea Ike Drive, from its intersection with Wailea Ekolu Place to 

Wailea Alanui Drive, has a major drainage channel in its median area. 

IV. PROPOSED ROADWAY BASIS OF DESIGN 

A. Roadway Functional Classification 

Piilani Highway is currently classified as an Urban Principal Arterial. 

Thus, roadway design is based on an Urban Principal Arterial roadway. 

B. Posted and Design Speed 

The existing posted speed limit on Piilani Highway is 40 miles per hour 

(mph) for a majority of the highway. The speed limit on Piilani Highway within the 

project limits is 45 mph in the northbound direction from Wailea Ike Drive to 

Kilohana Drive; the southbound speed limit on this segment decreases from 45 

mph to 25 mph as it approaches Wailea Ike Drive. Based on a speed study of 

this segment of highway by Austin, Tsutsumi & Associates, Inc. in April 2009, the 

85th percentile speed was determined to be 37.7 mph. Under the proposed 

design, the posted speed limit will be 35 mph and the design speed will be 45 

mph for the section of highway under the project scope. 

Design Speed 45 mph 
Posted Speed 35 mph 

C. Horizontal Alignment 

The existing horizontal roadway alignment is maintained throughout the 

highway segment except for a 1,500 feet section from Station 136+00 to 151+00 

where a 20' horizontal shift mauka (including transitional taper) occurs. This 20' 

shift allows for the makai side of the highway in this vicinity to remain as is for the 

most part and minimizes the amount of retaining walls and renovations to 

existing infrastructure. A normal cross slope of 2% is used for the entire stretch 

of highway. Below is a table showing storage lengths used for left-turn auxiliary 

lanes: 
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Table of Left-Turn Storage Lengths 
Storage Length (ft) 

Piilani Hwy onto Mapu PI. 100 
Piilani Hwy onto Kilohana Dr. 50 
Piilani Hwy onto Mikioi St. 75 
Piilani Hwy onto Okolani Dr. 50 

Piilani Hwy onto Honua'ula access rd. 150 

Storage length values are based on traffic volume calculations taken from 

the Traffic Impact Assessment Report (TIAR) by Austin, Tsutsumi & Associates, 

Inc dated July 21, 2009. Deceleration lengths of 350' for right-turn lanes and 

400' for left-turn lanes are used, in accordance with AASHTO (Green Book, 2004 

edition) guidelines. 15:1 tapers are included in the auxiliary lane deceleration 

length. Taper lengths for travel-way lanes are based on AASHTO and Manual on 

Uniform Traffic Control Devices (MUTCD, 2009 edition) guidelines, for the posted 

speed of 35 mph. 

D. Vertical Alignment 

No changes in longitudinal grades are proposed. The project will require 

excavation and embankment in order to widen the existing highway while 

maintaining the existing longitudinal grade of the highway. The site will be 

graded to maintain the existing highway grades and drainage patterns. Retaining 

walls, ranging from an exposed face of approximately 2-feet to 26-feet, will be 

required in order to attain the proposed roadway grades. Preliminary 

geotechnical consultation recommendations dated March 30, 2009 state that 

gradients of 2H:1V or flatter should be used for permanent cut slopes exposing 

the surface soil, as well as fill slopes. Gradients of 1 H:1V or flatter should be 

used for permanent cut slopes into the basalt. Sound attenuation walls will also 

be incorporated into the construction to aid in reduction in noise levels due to 

traffic noise impacts, as recommended by the acoustical engineer. HOOT criteria 

will be used to determine feasibility of sound wall construction. 
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E. Cross Section Elements 

The proposed road improvements will widen Piilani Highway from a 24-

feet travel-way to a 48-feet travel-way by adding a 12-feet wide travel lane in 

each direction of traffic flow. All cross sectional elements conform to AASHTO 

guidelines, and include 11-feet wide left-turn auxiliary lanes and 12' wide right-

turn lanes. In addition, a 4-feet wide bike lane, 2-feet wide concrete curb and 

gutter and 6-feet wide sidewalk are proposed for both sides of the highway. An 

8-feet wide striped median is also proposed for the segment of highway. 

Currently, there is no existing median provided for this segment of highway. 

F. Intersection Improvements 

The proposed intersection improvements are as follows: 

Kilohana Drive/Mapu Place 

• Modification of the existing traffic signal system 

• Northbound Approach and Southbound Approaches: Provide an 

exclusive left-turn lane, two (2) exclusive through lanes, and an 

exclusive right-turn lane. 

• Eastbound Approach: Remain as an exclusive left-turn lane and a 

shared through/right-turn lane. 

• Westbound Approach: Provide an exclusive left-turn lane, 

exclusive through lane and an exclusive right-turn lane. 

Okolani Drive/Mikioi Place 

• Install a traffic signal system. 

• Northbound and Southbound Approaches: Provide an exclusive 

left-turn lane, an exclusive through lane, and a shared 

through/right-turn lane. 

• Eastbound Approach: Provide an exclusive left-turn lane and a 

shared through/right-turn lane. 
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• Westbound Approach: Remain as a shared left-turn/through/right-

turn lane. 

The Piilani HighwaylWailea Ike Drive intersection will be completed in 3 

phases. The Year 2016 was selected to reflect the completion year of Phase I of 

Honua'ula which includes the creation of a tee-intersection at the Piilani 

HighwaylWailea Ike Drive intersection. Year 2022 was selected to reflect the full 

build-out of Honua'ula, Wailea Resort and Makena Resort. 

Phase I of the Piilani HighwaylWailea Ike Drive intersection is expected to 

occur prior to the construction of Honua'ula. The Piilani HighwaylWailea Ike 

Drive intersection will not require any intersection control and will have the 

following lane configuration: 

Wailea Ike Drive - Phase 1 

• Southbound Approaches: Provide an exclusive free right-turn 

lane. 

• Eastbound Approach: Provide an exclusive free left-turn lane. 

Phase II of the Piilani HighwaylWailea Ike Drive intersection is expected 

to occur upon completion of Phase I of Honua'ula (Year 2016). The east leg of 

the Piilani HighwaylWailea Ike Drive intersection will be striped forming a tee-

intersection, with Piilani Highway being the stem of the tee. Due to a high 

southbound right-turn and eastbound left-turn, the intersection will warrant a 

traffic signal, in accordance with the HeM. With the Piilani HighwaylWailea Ike 

Drive intersection re-striped to a tee-intersection, the following are the 

recommended lane configuration: 

Wailea Ike Drivel Project Road - Phase 2 

• Install a traffic signal system. 

• Southbound Approaches: Provide an exclusive left-turn lane, and 

an exclusive right-turn lane. Also, it is recommended that the 

Piilani Highway southbound right-turn be a free turning movement 

by providing an exclusive westbound receiving lane on Wailea Ike 

Drive. 
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• Eastbound Approach: Provide two (2) exclusive left-turn lanes 

and a through lane. 

• Westbound Approach: Provide an exclusive through lane and (On 

exclusive right-turn lane. 

Phase III of the Piilani HighwaylWailea Ike Drive intersection is expected 

to occur during Phase II of Honua'ula where an extension of PHlani Highway to 

intersection with an extension of Kaukahi Street forming the south leg of the 

Pillani HighwaylWailea Ike Drive intersection is proposed. The following lane 

configuration is recommended: 

Wailea Ike Drive/ Project Road/Future Piilani Highway Extension South -

Phase 3 

• Install a traffic signal system. 

• Northbound Approach: Provide an exclusive left-turn lane, two (2) 

exclusive through lanes, and an exclusive right-turn lane. 

• Southbound Approaches: Provide two (2) exclusive left-turn 

lanes, an exclusive through lane, and an exclusive right-turn lane. 

Piilani Highway southbound right-turn will be a free turning 

movement by providing an exclusive westbound receiving lane on 

Wailea Ike Drive. 

• Eastbound Approach: Provide two (2) exclusive left-turn lanes 

and a shared through/right-turn lane. 

• Westbound Approach: Provide an exclusive left-turn lane, an 

exclusive through lane, and an exclusive right-turn lane. 

Intersection curve geometrics are based on turning path requirements for WB-50 

design vehicles. Where appropriate, ADA curb ramps will be designed and 

constructed. 
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G. Signage and Pavement Markings 

The signage and pavement markings will be designed and constructed 

based on the Federal Highway Administration "Manual on Uniform Traffic Control 

Devices" (MUTCD). 

H. Roadside Design 

Guard rails will be installed in accordance with the AASHTO Roadside 

Design Guide. 

V. CONCLUSION 

Based on the foregoing it is our professional opinion that the proposed 

improvements for this project will be designed in accordance with the applicable rules 

and regulations of the State of Hawaii and the County of Maui as applicable. Highway 

elements were based on HDOT. County of Maui and AASHTO guidelines. 

DESIGN REFERENCES 
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(KILOHANA DRIVE TO WAILEA IKE DRIVE) 

WAILEA, MAUl, HAWAII 

I. INTRODUCTION 

The purpose of this report is to provide an overview of the preliminary 

engineering design of the Piilani Highway Widening - Kilohana Drive to Wailea Ike Drive 

project in Wailea, Maui. This report evaluates the existing site conditions and defines 

requirements for grading, drainage, electrical and water utilities, and intersection 

improvements with traffic signalization, along with other miscellaneous improvements for 

the widening of Piilani Highway from Kilohana Drive to Wailea Ike Drive. 

II. PROPOSED PROJECT 

A. Location 

Piilani Highway (Route 31) is a four (4) lane principal arterial roadway 

from South Kihei Road to Kilohana Drive in Wailea. The highway reduces to two 

(2) lanes from its intersection with Kilohana Drive to its existing terminus at 

Wailea Ike Drive. This north-south State arterial provides access to the Kihei-

REPLY TO: 
501 SUMNER STREET, SUITE 521. HONOLULU, HAWAII 96817'SOSl 
PHONE (B08) 5:33-3646 • FAX (SOB) 526-1267 
EMAIL: alahnl@atahoymll.com 
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Wailea-Makena areas from areas north of Wailea-Makena. The proposed Piilani 

Highway Widening project consists of widening of approximately 1.44 miles of 

highway from Kilohana Drive/Mapu Street to Wailea Ike Drive. Intersection 

improvements proposed within the project area are Kilohana Drive/Mapu Street, 

Okolani Drive/Mikioi Place and Wailea Ike Drive/proposed Honua'ula project 

access road. The project area is bounded by the Maui Meadows Subdivision 

and the proposed Honua'ula Partners LLC development (currently vacant land) 

to the east and Wailea Kanani, Wailea Puanani Estates, Kai Malu at Wailea, 

Wailea Gateway Shopping Center, and the Bluffs at Wailea to the west. Refer to 

Exhibit 1 for Location and Vicinity Map. 

B. Project Description 

Honua'ula Partners LLC, A&B Wailea LLC, Keaka LLC, and ATC Makena 

Owner LLC in coordination with the State of Hawaii, Department of 

Transportation, Highways DiVision proposes to implement the project. The 

proposed project will widen Piilani Highway from a two-lane highway to a four-

lane highway beginning at approximately 1,000 feet north of its intersection with 

Kilohana Drive/Mapu Place to its terminus at Wailea I ke Drive, including 

reconstructing Piilani HighwayIWailea Ike intersection to include a southbound 

extension of Piilani Highway and eastbound entry roadway into the Honua'ula 

project area. Proposed improvements include excavation and embankment, 

widening of the road with asphalt concrete pavement, construction of concrete 

curb, gutters, sidewalks, drainage systems, storm water retention and filtration 

systems, retaining walls, sound attenuation walls, roadway re-striping, relocation 

of overhead electrical transmission lines, telephone lines and cable television 

lines to new utility poles, installation of new utility boxes, street light standards, 

traffic sign posts, guard rails, and adjustments to existing utilities as may be 

necessary for installation of proposed improvements. Reconstruction of the 

existing traffic signal at Kilohana Drive/Mapu Street and installation of new traffic 

signals at Okolani Drive/Mikioi Street and at Wailea Ike Drive/proposed 

Honua'ula project access road are also proposed. (Refer to Exhibits 2 to 9 for 

Typical Road Sections and Preliminary Plans.) 
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III. EXISTING CONDITIONS 

A. Topography and Soil Conditions 

The project site within the existing highway right-of-way is currently 

developed with the construction of the existing roadway and utility improvements. 

The longitudinal slope of the highway slopes in a south to north direction from 

Wailea Ike Drive (Station 150+00 at approximate elevation of 323 feet) to the 

beginning of the project limits just north of Kilohana Drive/Mapu Place 

intersection (Station 74+00 at approximately elevation of 197 feet). The existing 

ground cross sections generally slope in the mauka to makai direction with 

elevations ranging from 329 It to 197-feet mean sea level (MSL). 

Soil on the site is mainly Makena loam and stony complex (MXC). MXC 

soil is typically found on 3 to 15 percent slopes, on the lower leeward slopes of 

Haleakala in the Makena and Kamaole region. This complex is a mixture of 

Makena loam and stony land. Stony land occurs on low ridges and makes up 

30 to 60 percent of the complex. Makena loam is dark brown to dark yellowish 

brown soil. Type MXC soil is part of the Makena soil series and characterized as 

well drained, having moderately rapid permeability, and slow to medium runoff 

with a slight erosion hazard and a low shrink-swell potential. Classifications are 

based on the USDA Soil Conservation Service's publication, "Soil Survey of the 

Islands of Kauai, Oahu, Maui, Molokai and Lanai", State of Hawaii, dated August 

1972 and soil classification information is confirmed with the geotechnical 

consultation letter prepared by Hirata & Associates, Inc. dated March 30, 2009. 

B. Existing Infrastructure 

1. Water 

The Kihei-Makena region is served by the Central Maui Water 

System. The Central Maui Water System is served by the lao Aquifer 

which includes the Mokuhau wells located in Wailuku. 

Two (2) segments of waterlines are located within the project 

area. The first segment is an existing 12-inch cast iron waterline which 

3 
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crosses Piilani Highway north of Kilohana Drive/Mapu Place intersection 

at approximately Station 83+50 from the Maui Meadows Subdivision into 

Lot 1-A (TMK: (2) 2-1-008:046) owned by the County of MauL The 

second 12" waterline crosses Piilani Highway south of Okolani 

Drive/Mikioi Place at approximately Station 123+00 and branches off in 

the southerly direction from Station 123+00 to 126+40 then continues 

offsite within Easement 136 located within Lot 307-A (TMK: (2) 2-1-

008:130) owned by A&B Wailea LLC. 

2. Sewer 

The wastewater service area for the County's Kihei Wastewater 

Reclamation System extends from North Kihei to Wailea. The system 

consists of pump stations and force mains which convey wastewater 

through the County's sewer lines. The combined flows are transported to 

the Kihei Wastewater Reclamation Facility, which is located adjacent to 

the Elleair Golf Course. The existing design capacity of the Kihei 

Wastewater Reclamation Facility is 8.0 million gallons per day (MGD). 

The proposed improvements are not expected to adversely impact 

the wastewater collection system and associated infrastructure. There 

are no existing sewer systems within the project limits. 

3. Electrical 

An existing overhead Maui Electric Company (MECo) 

transmission line runs along the makai side of the highway, then crosses 

the existing highway to the mauka side from Station 141+60 and 

continues in the southerly direction beyond the project limits. Overhead 

service lines cross the highway at various locations and provide service to 

the adjacent subdivisions. Power to existing street lights are provided via 

service drops from overhead lines and underground conduits. 

Hawaiian Telephone Company (HTCo) overhead 

telecommunication lines situated on the makai side of Piilani Highway are 

located on joint poles shared with MECo with crossings at various 

locations to provide service to adjacent subdivisions. 
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Sandwich Isle Communication (SIC) underground fiber optic 

telecommunications lines are situated on the mauka side of the existing 

highway and provide service to Department of Hawaiian Home Land 

(DHHL) lessees. 

4. Drainage 

There are nine (9) existing culvert crossings spanning the section 

of Piilani Highway within the project vicinity. The culverts were designed 

based on a 50 year - 1 hour storm recurrence interval. Existing culvert 

capacity and drainage calculations are based on a drainage report titled 

"Hydrology Report for Piilani Highway" dated March 1977, prepared by 

Trans-Meridian Engineers & Surveyors, Inc. for the HDOT Highways 

Division. The table below summarizes the existing culvert information 

within the project site limits: 

Culvert ". 
". Desianation 

.... .... . '.' 

Culvert.Size 
. '. ." 

Culvert Caoacitv {cf!>J 
27 2- 60" 302 
28 3- 48" 217 
29 2- 42" 115 
30 1- 30" 27 
31 1- 84" 398 
32 4- 120" 2522 
33 1- 120" 1005 
34 3- 48" 295 
35 2- 120" 1925 

The culvert designation and culvert capacity information was obtained 

from the Trans-Meridian Drainage Report. The culvert size information 

was obtained from field measurements by Austin, Tsutsumi & Associates, 

Inc. completed on July 24, 2008. 

Currently, roadway drainage systems consist of concrete swales, 

curb/gutter, catch basins/grated drain inlets and 24-inch diameter drain 

pipes at certain segments of the highway, primarily in the vicinity of the 
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three intersections. These systems drain to the existing cUlverts and then 

to the gulches. No retention systems currently exist within the existing 

state right-of-way. Offsite flows are currently intercepted by a concrete 

drainage ditch located along the eastern boundary of the project area and 

are conveyed to the existing culverts. 

EXisting flows within the project limits were calculated to be 

approximately 65.2 cfs based on a 25 year-1 hour storm recurrence 

interval in accordance with HDOT Design Criteria for Highway Drainage 

dated May 15, 2006. As mentioned above, existing offsite and culvert 

flows were taken from the drainage report prepared by Trans-Meridian 

Engineers & Surveyors, Inc. Refer to Appendix A for Preliminary 

Hydrology Computations. 

5. Roadway System 

Piilani Highway - is generally a four-lane, undivided, north/south 

State arterial highway providing access to Kihei and Wailea from areas 

north of Kihei. Piilani Highway narrows to a two-lane highway at its 

intersection with Kilohana Drive/Mapu Place until its terminus at Wailea 

Ike Drive. Piilani Highway begins at its intersection with South/North 

Kihei Road and ends at its intersection with Wailea Ike Drive, with 

provisions to extend the highway further south. Left-turn storage lanes 

are provided at major intersections on Piilani Highway. The posted speed 

limit on Piilani Highway is 40 miles per hour (rnph) for a majority of the 

highway. The speed limit on Piilani Highway is 45 mph in the northbound 

direction from Wailea Ike Drive to Kilohana Drive; the southbound speed 

limit on this segment decreases from 45 mph to 25 mph as it approaches 

Wailea Ike Drive. 

Piilani Highway is currently classified as an Urban Principal 

Arterial. The segment of highway under this project scope is currently an 

existing two-lane asphalt concrete paved roadway with one (1) lane of 

traffic in each direction. 

6 



ATA AUSTIN. TSUTSUMI So ASSCICIATES, INC 

Kilohana Drive - is a two-lane, undivided, east/west roadway that 

connects South Kihei Road with Piilani Highway, intersecting Piilani 

Highway across Mapu Place, which provides the north access to Maui 

Meadows residential subdivision. Kilohana Drive is currently a private 

roadway from South Kihei Road to approximately Kapili Street and a 

State roadway from approximately Kapili Street to Piilani Highway. The 

posted speed limit on Kilohana Drive is 25 mph. 

Mapu Place - is a twO-lane, undivided, east/west roadway that 

provides one of two access points from Pi'ilani Highway to Maui Meadows 

residential subdivision. The posted speed limit on Mapu Place is 25 mph. 

Okolani Drive - is a four-lane, divided, east/west private collector 

roadway between South Kihei Road and Wailea Alanui Drive. Okolani 

Drive narrows to a two-lane undivided roadway east of Wailea Alanui 

Drive to its intersection with Piilani Highway directly across of Mikioi 

Street. The posted speed limit on Okolani Drive is 30 mph. 

Mikioi Place - is a two-lane, undivided, east/west roadway that 

provides one of two access points from Pi'ilani Highway, across Okolani 

Drive, to Maui Meadows residential subdivision. The posted speed limit 

on Mikioi Place is 25 mph. 

Wailea Ike Drive - is a four-lane, divided, east/west County 

collector roadway that narrows to a two-lane roadway just before its 

connection to Piilani Highway. Wailea Ike Drive is the main entrance to 

the Wailea Resort and connects Piilani Highway with Wailea Alanui Drive. 

Its vertical alignment is a relatively steep grade with a posted speed limit 

of 30 mph. Wailea Ike Drive, from its intersection with Wailea Ekolu 

Place to Wailea Alanui Drive, has a major drainage channel in its median 

area. 

C. Flood Zone 

The project site sits in a designated flood zone "X", with areas of minimal 

flooding. Flood zone information is obtained from the Federal Emergency 
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Management Agency, Flood Insurance Rate Map (FIRM), Panel 

No. 150003 0676E, dated September 25, 2009. 

IV. PROPOSED INFRASTRUCTURE IMPROVEMENTS 

A. Grading and Drainage Plan 

The project will require excavation and embankment in order to widen the 

existing highway while maintaining the existing longitudinal grade of the highway. 

The site will be graded to maintain the existing highway grades and south to 

north drainage pattern. Retaining walls, ranging from an exposed face of 2-feet 

to 26-feet, will be required in order to attain the proposed roadway grades. 

Based on the geotechnical consultation letter dated March 30, 2009 by Hirata & 

Associates, gradients of 2H:1V or flatter should be used for permanent cut slopes 

exposing the surface soil, as well as fill slopes. Gradients of 1 H:1V or flatter 

should be used for permanent cut slopes into the basalt. (Refer to Exhibit 2 -

Typical Road Sections). 

The Rational Method is used to determine the storm water runoff 

quantities for drainage area less than 200 acres. Hydrology calculations are 

based on a 25 year - 1 hour storm recurrence interval in accordance with HOOT 

Design Criteria for Highway Drainage dated May 15, 2006. Refer to Appendix A 

for preliminary computations for onsite runoff. 

Offsite runoff mauka of the project site will be intercepted by concrete 

trapezoidal ditches located makai of the eastern right-of-way boundary. The 

runoff will be conveyed to existing culverts following the existing drainage routing. 

Offsite runoff calculations were taken from the drainage report prepared by 

Trans-Meridian Engineers & Surveyors, Inc. Flows were assumed unchanged, 

since any mauka developments that occurred subsequent to the Trans-Meridian 

report would be required to retain their respective increases in storm water flows 

in accordance with Maui County drainage standards. 

Piilani Highway will be widened from a 24-feet travelway to a 48-feet 

travelway by adding one (1) additional lane in each direction of traffic flow. In 

addition, an 8-feet wide median is proposed along with 4-feet wide bike lane, 2-
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feet wide curb/gutter and 6-feet wide concrete sidewalk on both sides of the road. 

Refer to Exhibit 2 for Typical Road Sections. The proposed widening 

improvements will increase the impervious surfaces by approximately 5.8 acres, 

thus increasing the developed runoff from approximately 65.2 cfs (existing) to 

approximately 76.8 cfs (proposed), an increase of 11.6 cfs. 

An analysis was conducted to determine the impact of discharging the 

increase in flow generated from the project site to each culvert. Based on the 

percentage increase in flow through the culvert and the normal depth increase 

through the culvert, the flow increase was considered to be negligible. The table 

below summarizes the existing culvert flow and the increase in flow generated 

from the project site to each culvert (if no retention provided): 

Culvert •.•. I·.... ...... .. ·Exist. Culvert· 1?.Incr~ase •••.•.. %Th!<rease ., .... 
Desionation .. Culvert Size . FFlow(ds) '''inFlciwlcfS) '.' ....••. inFlow·· •. 

27 2- 60" 302 0.56 0.2 
28 3- 48" 217 1.22 0.6 
29 2- 42" 115 0.31 0.3 
30 1- 30" 27 -0 -0 
31 1- 84" 398 2.86 0.7 
32 4-120" 2522 1.27 0.05 
33 1- 120" 1005 0.84 0.08 
34 3-48" 295 2.74 0.9 
35 2- 120" 1925 1.61 0.08 

Based on discussion with Maui County Dept. of Public Works -

Engineering Division, there are no known flooding issues downstream of the 

project area. Thus, potential impact to downstream areas is negligible. 

Permanent BMPs including surface retention basins and mechanical filtration 

systems are proposed for this project that will retain the increase in flow 

generated by the 25 yr-1 hr design storm event and meet HDOT water quality 

standards. 

The proposed drainage system improvements will include grated drain 

inlets, manholes, drain lines, surface retention basins and mechanical filtration 

systems, and extension of existing culverts and construction of new inlet and 

outlet structures to accommodate the widened road section. The 11.6 cfs 
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increase in runoff will be retained via the surface retention basins in accordance 

with HDOT Storm Water Permanent Best Management Practices Manual dated 

March 2007. Refer to Exhibits 3 to 9 for the proposed drainage system 

schematic layout. Coordination with the Army Corp of Engineers, Department of 

Health and Department of Land and Natural Resources will be undertaken during 

the design process to address applicable, additional permitting requirements for 

the culvert modifications. 

In addition to reducing peak flow rates, the proposed stormwater system 

will provide water quality treatment via mechanical filtration systems and reduce 

the discharge of pollutants to the maximum extent practicable in accordance with 

the HDOT Storm Water Permanent Best Management Practices Manual dated 

March 2007. 

B. Water System 

A segment of the existing 12-inch cast iron waterline which crosses Piilani 

Highway north of Kilohana Drive/Mapu Place intersection will need to be 

relocated and lowered to allow for the proposed drainage improvements. A 

segment of the 12" waterline that runs along Piilani Highway south of Okolani 

Drive/Mikioi Place will also need to be relocated to allow for the proposed 

drainage improvements. Refer to Exhibits 4 and 7 for schematic of waterline 

relocation. 

c. Sewer System 

No existing sewer lines will be affected by the proposed road 

improvements. 

D. Electrical System 

The existing MECo overhead electrical transmission lines and HTCo 

overhead telecommunication lines will need to be relocated to new joint utility 

poles along the length of the project section to accommodate the proposed 

roadway widening. Existing electrical boxes, underground conduits and street 

lights will also be relocated to accommodate the proposed roadway widening. 

Relocation of the SIC lines are not anticipated. The contractor must ensure that 

the existing SIC line remain intact and uncut during construction. 
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E. Roadway Improvements 

Widening of Piilani Highway from Kilohana Drive/Mapu Place to the 

terminus is required as a condition in the change in zoning approval for the 

Honua'ula Development. Makena Resort Development, and Wailea A&B 

Properties Development. The proposed road improvements will widen Piilani 

Highway from a 24-feet travelway to a 48-feet travelway by adding a 12-feet wide 

travel lane in each direction of traffic flow. In addition, a 4-feet wide bike lane, 2-

feet wide concrete curb, gutter and 6-feet wide sidewalk on both sides of the 

highway will be provided. An 8-feet wide striped median is also proposed. 

(Refer to Exhibit 2 for Typical Road Sections.) 

Retaining walls will be required along various segments of the proposed 

roadway widening to accommodate the widened roadway section. Wall heights 

will vary from approximately 2 to 26 feet high. Sound attenuation walls will also 

be incorporated into the construction to aid in reduction in noise levels due to 

traffic noise impacts, as recommended by the acoustical engineer Y. Ebisu & 

Associates sound study report dated August 2009. HDOT criteria will be used to 

determine feasibility of sound wall construction. 

The existing posted speed limits for Piilani Highway varies from 30-miles 

per hour between the Mokulele highway to the north of Kilohana Drive, 40-mph 

from Kilohana Drive southbound with a reduced speed of 25-mph near the 

terminus at Wailea Ike Drive. Based on a speed study of this segment of 

highway by Austin, Tsutsumi & Associates, Inc. in April 2009, the 85th percentile 

speed was determined to be 37.7 mph. Under the proposed design, the posted 

speed limit will be 35 mph and the design speed will be 45 mph for the section of 

highway under the project scope. 

Right-of-way acquisition of approximately 15 feet makai of the existing 

right-of-way, from approximately Station 81+00 to Station 84+00, affecting Lot 1-

A (TMK: (2) 2-1-008:046) and Lot 14-B (TMK: (2) 2-1-008:113) owned by the 

County of Maui, will be needed to accommodate the proposed roadway 

widening. Refer to Exhibit 4 for plan. Right-of-way acquisition of at the makai 

intersection curves of Okolani Drive, affecting Lot 611 (TMK: (2)2-1-026:094) 
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owned by Wailea Puanani Estates and Lot 307-A (TMK: (2)2-1-008:130) owned 

by A & B Wailea LLC will also be needed to accommodate the proposed roadway 

improvements. 

The proposed intersection improvements are as follows: 

Kilohana Drive/Mapu Place 

• Modification of the existing traffic signal system 

• Northbound Approach and Southbound Approaches: Provide an 

exclusive left-turn lane, two (2) exclusive through lanes, and an 

exclusive right-turn lane. 

• Eastbound Approach: Remain as an exclusive left-turn lane and a 

shared through/right-turn lane. 

• Westbound Approach: Provide an exclusive left-turn lane, an 

exclusive through lane, and an exclusive right-turn lane. 

Okolani Drive/Mikioi Place 

• Install a traffic signal system. 

• Northbound and Southbound Approaches: Provide an exclusive 

left-turn lane, an exclusive through lane, and a shared 

through/right-turn lane. 

• Eastbound Approach: Provide an exclusive left-turn lane and a 

shared through/right-turn lane. 

• Westbound Approach: Remain as a shared left-turn/through/right-

turn lane. 

The Piilani HighwaylWailea Ike Drive intersection will be completed in 3 

phases. The Year 2016 was selected to reflect the completion year of Phase I of 

Honua'ula which includes the creation of a tee-intersection at the Piilani 

HighwaylWailea Ike Drive intersection. Year 2022 was selected to reflect the full 

build-out of Honua'ula, Wailea Resort and Makena Resort. 
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Phase I of the Piilani HighwaylWailea Ike Drive intersection is expected to 

occur prior to the construction of Honua'ula. The Piilani HighwaylWailea Ike 

Drive intersection will not require any intersection control and will have the 

following lane configuration: 

Wailea Ike Drive - Phase 1 

• Southbound Approaches: Provide an exclusive free right-turn 

lane. 

• Eastbound Approach: Provide an exclusive free left-turn lane. 

Phase II of the Piilani HighwaylWailea Ike Drive intersection is expected 

to occur upon completion of Phase I of Honua'ula (Year 2016). The east leg of 

the Piilani HighwaylWailea Ike Drive intersection will be striped forming a tee-

intersection, with Piilani Highway being the stem of the tee. Due to a high 

southbound right-turn and eastbound left-turn, the intersection will warrant a 

traffic signal, in accordance with the Highway Capacity Manual (HCM). With the 

Piilani HighwaylWailea Ike Drive intersection re-striped to a tee-intersection, the 

following are the recommended lane configuration: 

Wailea I ke Drivel Project Road - Phase 2 

• Install a traffic signal system. 

• Southbound Approaches: Provide an exclusive left-turn lane, and 

an exclusive right-turn lane. Also, it is recommended that the 

Piilani Highway southbound right-turn be a free turning movement 

by providing an exclusive westbound receiving lane on Wailea Ike 

Drive. 

• Eastbound Approach: Provide two (2) exclusive left-turn lanes 

and a through lane. 

• Westbound Approach: Provide an exclusive through lane and an 

exclusive right-turn lane. 

Phase III of the Piilani HighwaylWailea Ike Drive intersection is expected 

to occur during Phase II of Honua'ula where an extension of Piilani Highway to 

13 



ATA AUSTIN. TSUTSUMI & ASSOCIATES. INC 

intersection with an extension of Kaukahi Street forming the south leg of the 

Piilani Highway/Wailea Ike Drive intersection is proposed. The following lane 

configuration is recommended: 

Wailea Ike Drive/ Project Road/Future Piilani Highway Extension South -

Phase 3 

• Install a traffic signal system. 

• Northbound Approach: Provide an exclusive left-turn lane, two (2) 

exclusive through lanes, and an exclusive right-turn lane. 

• Southbound Approaches: Provide two (2) exclusive left-turn 

lanes, an exclusive through lane, and an exclusive right-turn lane. 

Also, it is recommended that the Piilani Highway southbound right-

turn be a free turning movement by providing an exclusive 

westbound receiving lane on Wailea Ike Drive. 

• Eastbound Approach: Provide two (2) exclusive left-turn lanes 

and a shared through/right-turn lane. 

V. CONCLUSION 

• Westbound Approach: Provide an exclusive left-turn lane, an 

exclusive through lane, and an exclusive right-turn lane. 

The proposed improvements for this project will be designed in accordance with 

the applicable rules and regulations of the State of Hawaii and the County of Maui as 

applicable. 

State Department of Transportation (HOOT) Design Criteria for Highway 

Drainage dated May 15, 2006 and HOOT Storm Water Permanent Best Management 

Practices Manual dated March 2007 requires retention of the increase in storm water 

runoff between the post-development flows and pre-development flows and detention of 

the water quality design volume or treatment of the water quality flow rate. The project 

storm water management plan and drainage system will be designed to meet these 

standards. 
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A National Pollutant Discharge Elimination System (NPDES) permit for discharge 

of stormwater associated with construction activities will be obtained and the 

requirements of the approved NPDES permit and best management plan (BMP) will be 

adhered during construction. At a minimum silt fences, diversion berms, gravel egress, 

truck wash down areas and dust screens will be included in the BMP. Monitoring of the 

BMP during construction will be the responsibility of the selected contractor with general 

oversight by HDOT or their designated representative. 

Based on the foregoing, the project will have no adverse effects to the existing 

facilities and to the surrounding environment. 
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Drainage Area,A, Area, A, Runoff 

Area (sq fl.) (acres) eoeff. C 

;-I::;';,1A' ~ : 59,3se:OQ,': 1.364" 0.59 

E-IB 31,505.00 0.723 0.70 

')~'~tA:L ~;:~~2;~74:®"': 'O':Z~~ 
E-2B 23,819.00 0.547 0.66 

_':J:.j(:. :<46,543:QO." ';':j:Q4e:\'~:», 0.71.; 

1.014 0.70 

E-48 12,332.00 0.283 0.63 

\-'.-:E:.5A ' "-:1'12;991':00 :'Z.S9A 0.67 

E-S6 121,316.00 2.785 0.61 

E'-A ~2,522.0Q 1.206 0.6,3' 

E.68 71,979.00 1.652 0.56 

.. E-7A ,49,822.00 1.144 0.75 

E-7B 54,144.00 1.243 0.68 

'E-8A" ':116,047.00 2:664 0,71 

E-8B 116,317_00 2.670 0,64 
":E~9A'::' ,"61,943.00,:';" ',{422' ;':<:'-0.53-

E-98 73,774.00 1.694 

TOTAL: 25.061 

Recurrence inlervel" 2.0 in. (2Syr-lhr) 

Job #: 08·516 
712BI2010 
9:37 AM 

0.72 

PIlLANI HWY WIDENING (Q existing) 
HYDROLOGY CALCULATIONS 

Rainfall Intensity, Length of Slope, S Time of Initial 

I (in/hrJ, 25-yr-lhr Reach, L. (ft) (ft/It) Cone, Te, (min) Destination 

'4:1 
.. 

4.1 540 

3.8 350 

4.1 460 0.04 

4.1 200 0.03 10.0 CULVERT 29 
.. 

3.S; '}4;70" /'''/'';-p:0'1,'>'''' ;:;'·.--;6.)5:>' c','/: \QI~P~:y'Eiif;~r<';. C' 

3.8 1470 0.Q1 13.0 CULVERT 31 

.4:1 759 :d,:01 10.0 . -';-ciUi\f~k(# 
CULVERT 32 

"'<"i":Cu'~~gRT:,~?,::<' .' 
4.1 490 0.01 10,0 CULVERT 33 

3.8 1470'" 0.01 13.0, ' ';:;G0LVE'~T::3i:;' -'-' 
38 1470 

4.1 800 0,01 10.0 CULVERT 35 

Final 025 WQFR 

Dostination (cis) 

Offsila 0.73 0.07 

'tifrsite' 0.70_ 

Offsi\e 6.46 0.68 

Offsite 3.79 0.37 

"J~ft~lt,e,' . ':"«;"'~;$2 '6:~tti' 
Offsi\e 3,47 0.34 

"'·'~i~~::~ .... 'i,i~~~~~L~:' <;' ';:~O.;7~';i<:~' ' 
Offsite 6,49 

Offsite 5.00 0,49 

TOTAL: 65.21 

BY:AY 
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Drainage Area, A. Area,A. 

Area (sq n.) (acres) 

';'P~'1~>' '~9'396:00, 1.364 

P_1B 31,505.0C C.723 

'''p$<:' :;,3?ar4:<.t!i 0.141 

,.", 23.819.00 0.541 

~,)'.4\' ':~~,5;43:00;' 1.046 
,~, 44,115.00 1.014 

\,,f.4'j,;':;' : 1'J;~8a;OO 0211 
,~, 12,332.00 C,283 

P,§A,::- :'i1'2}i~,~oci' 2,.594 

,~, 121_316.00 2.185 

·:;:~i.-; ~;$ii,:OO:: l:ioEi 
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:;)~~7~': :;'::49;ii~.Ob' : ,1.14;1 
p.7B 54.144,00 1243 

'::,fJ.#i? ,t,1ii,04!;o-O '.2.664" ,., 116.311.00 2.670 

r::i:t4~:v! ,,61~~,~' ':{4il:~ 
,~, 

Job. 06-5\6 
7a/11201() 
9'37 AM 

n.n4.00 

TOTAL 

1.694 

25.061 

Runoff Rainfall Intensity, Length cf Slc~.S Timecf 

pnLAN\ HWY WIDENING (0 proposed) 
HYDROLOGY CALCULATIONS 

Initial Final 025 WODV 

Coeff, C 1 (inlhr). 25-yr-lhr Reach, L, (II) (ftIft) Cone. Te. (frin) Destlnaticn Destinaticn (0) 

'0.61 '.(1 
C.14 ,., '" C.C2 W.C Offsite Offsite 2.19 "" .'" ,., ';:~O;> ';;'; :::o.il~·;;:'. :;' /+0:0.:: ,~~T'EM27;;;:; -" ':Go lS5!!' , 

0.82 10.0 SYSTEM 21 Offslte l." "'" ", ,:-10.6'- "':ME6:iiCut.~T~< 'Oi'rsite ,:rr 3340-
0.88 10.0 MECHI CULVERT 28 ""', '" "" {l.81, '1\:{O';>:--; 'J;.'EC?Hi 9ULv'EFri;2ii:" Offsi!e :0.90' 796: 

0.81 10.0 MECHI CULVERT 29 Olfsite 

: 0.81 '>.;'1if:' MEcw,sysiE~t~f :' Oft&te 
0.75 ,., 1410 0.D1 13.0 MEeHl SYSTEM 31 Otrsite 

' 0:75 ; 4;1:-- ''''', ::':;;i~~;; ":'O:OJ?:;:~' ,\i~:'d'?:";/; ';":--~Xs~::#~: "'''''~--

,." SYSTEM 32 Offsite 4.41 3959 

'" -offsite ';,,;, 3.85':' 

0.78 ,., ,SO 0.01 10.0 SYSTEM 33 Offsite 3.91 

o.si:i ~.8 ;"~<:(::i:'i~'to'::; ';:-,':-!b,:9~71',:':::h;,: ;,13:0')';': '" -:M~@j.~fii'~ "~~" . 8.Hi ','f ...... ' 
0.82 '-' 1410 0.01 13.0 MECHI CULVERT 34 Offsite 8.32 79., 
0.77 :4.1" ',>' ;'::;:';j~H!;i; . ;-o.o!, :<}{'~:';1ii~d\:: ' :'.'ME9~i:CJL~:35 .,' ~: 'A9 :; ,::;"~9i~;:;';;' 
0.75 ,., '00 0.01 10.0 MECHICULVERT 35 Offs~e 52' "''' 

TOTAL' 16.85 10296_SO 

waFR a increase 

("" '" 
,,, 

:'ifiif ,.'" 
0.18 

0:i7'';<:/' 
'" 

0.31 

~.~ '27 ,." 
v_'t"" 2.14 
,.SO 

' OA:4:;:>} 
0.51 

"., 
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" 

3.93 

,." 

8.18 

16.42 

'" '" d 

3.00 '.00 "00 

'.00 0.00 

'.00 4.00 7200 
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PRELIMINARY ENGINEERING REPORT 
FOR 

PIILANI HIGHWAY WIDENING· 
CONSTRUCTION BASEYARD AND STAGING AREA 

WAILEA, MAUl, HAWAII 

I. INTRODUCTION 

The purpose of this report is to provide an overview of the preliminary 

engineering design for the f'lIlani Highway Widening - Construction Baseyard and 

Staging Area project in Wailea, Maul. This report evaluates the existing site conditions 

and defines requirements for grading, drainage, water, sewer, electric and roadway 

improvements. 

II. PROPOSED PROJECT 

A. Location 

The proposed Construction Baseyard and Staging Area project will be 

located directly mauka of the Piilani Highwayl Wailea Ike Drive intersection. The 

roughly five (5) acre project site is bounded by PHiani Highway to the west and 

the proposed Honua'ula Partners LLC development (currently vacant land) to the 

north, south, and east. Refer to Exhibit 1 for Location and Vicinity Map. 

Rt':PI,.Y 1'0: 
501 ElUMNii;~ enilli:ET, SUITE 521 • HONOLULU, HAWAII 'il6a 1 7·!:!IOS 1 
PHt:lNE 16QI:)I ~;:J~·3Q4fi. FAX IBt:lB) S2a-1267 
J:;:MAIb. : alahnl@atah01Vqll,Gom 

CPFlOl::6 IN: 
HONOI-WI-W, HAWAII 
WAII,.,UKU, MAUl, HAWAII 
HIL...O, HAWA,II 
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B, Project Description 

The proposed Construction Baseyard and Staging Area Project is a 

subset of the overall Piilani Highway Widening Project. The proposed PHiani 

Highway Widening project consists of widening approximately 1.44 miles of 

highway from Kilohana Drive/Mapu Street to Wailea Ike Drive, along with various 

intersection improvements along the route. Honua'ula Partners LLC, A&B 

Wailea LLC, Keaka LLC, and ATC Makena Owner LLC are collaborating to 

implement the project in coordination with the State of Hawaii, Department of 

Transportation, Highways Division. 

The Construction Baseyard and Staging Area will be a temporary facility 

used during the construction of the Piilani Highway Widening Project. The 

staging area will be adjacent to the highway right-of-way (ROW) on land owned 

by Honua'ula Partners LLC. ApprOXimately one (1) acre will be utilized as the 

construction baseyard, containing construction offices and meeting space, 

equipment storage and repair, storage for construction tools and materials, and 

construction employee graveled parking. The remaining three (3) acres will be 

used as the construction staging area for bulk materials storage, a rock 

processing and crushing facility, and if needed, unpaved overflow parking for 

construction employees. Approximately one (1) acre will remain as unimproved 

area or will be used for stormwater retention, 

III, EXISTING CONDITIONS 

A. Topography and Soil Conditions 

The project area is currently undeveloped and is covered by grass, weeds 

and klawe trees, Besides an existing fence along the highway ROW, there are 

no structures on the site. The land generally slopes east to west at an average 

slope of around 10 percent. Elevations range from 302 to 382 feet mean sea 

level. A natural drainage-way, labeled as "Kihei Gulch 3" on FEMA's Flood 

Insurance Rate Maps, runs just north of the site. 

2 
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Soils on the site consist predominantly of well-drained Makena loam, 

stony complex (MXC). Stony land occurs on low ridges and makes up 30 to 60 

percent of the Makena complex. Aa lava outcrops can also cover as much as 15 

pereent of Makena soil areas. A typical soil profile consists of around two feet of 

very dark brown to yellow brown loam and silt loam underlain by a layer of cobbly 

silt loam. Fragmented aa lava can be found at a depth of around 44 inches. 

Makena soils have moderately rapid permeability and a Hydrologic Soli Group of 

"C". The erosion hazard is slight to moderate and the shrink-swell potential is 

low. 

Soli classifications are based on the USDA Soil Conservation Service's 

publication, "Soil Survey of the Islands of Kauai, Oahu, Maui, Molokai and Lanai", 

State of Hawaii, dated August 1972 and soli classification information is 

confirmed with the geotechnical consultation letter prepared by Hirata & 

Associates, Inc. dated March 30, 2009. 

e. Existing Infrastructure 

1. Water 

There are no existing water utilities on-site. The closest water line 

is a 12-inch line that is located on the opposite side of Piilani Highway. 

The existing line, part of the Central Maui Water System, runs Inside an 

easement within Lot 307-A (TMK: (2) 2-1-006:130) owned by A&B Wailea 

LLC. 

2. Sewer 

The wastewater service system for the Kihei-Makena region 

consists of pump stations and force mains that convey wastewater to the 

Kihei Wastewater Reclamation Facility. There are no existing sewer 

systems on or immediately adjacent to the project site. The nearest 

sewer manhole Is located approximately 1000 feet away at the Wailea Ike 

Drive and Kalai Waa Drive intersection. 

3 
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3. Electrical and Communication 

An existing overhead Maui Electric Company (MECo) 

transmission line runs along the mauka edge of the highway within the 

Piilani Highway ROW. Hawaiian Telcom overhead telecommunication 

lines are also located on the same poles. 

Sandwich Isle Communication (SIC) fiber optic 

telecommunications lines are buried underground along the mauka side 

of Piilani highway. 

4. Drainage 

As mentioned previously, the land slopes generally from east to 

west. Kihei Gulch 3 is a shallow natural drainage-way that runs north of 

the site and has a contributing drainage area of roughly 2.39 square 

miles. At the point where the gulch reaches Piilani Highway, the gulch 

runoff continues through a double 120-inch culvert. Refer to Exhibit 3 for 

the Existing Conditions Drainage Area Map. 

During small rain events, the majority of on-site rainfall infiltrates 

into the pervious soil. During larger storms, runoff begins as overland 

flow through the thick grass and vegetation and drains in a westerly 

direction. The overland flow eventually reaches an interceptor swale that 

runs along the mauka edge of Piilani Highway. This runoff eventually 

reaches the gulch where it continues through the double 120-inch culvert. 

During the design of Piilani Highway in the late 19705, the flow 

rates were determined for the various proposed culvert crossings. A 

drainage report titled "Hydrology Report for Piilani Highway" dated March 

1977, was prepared by Trans-Meridian Engineers & Surveyors, Inc. for 

the HDOT Highways Division. The following flow rates were determined 

at the existing double 120-inch culvert: 

50-Year Flow = 1,925 cfs 

1 QO-Year Flow = 2,716 cfs 

4 
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Even though the flow rates were determined over 30 years ago, a 

comparison to flow rates published by FEMA in 2009 for the mouth of 

Kihei Gulch 3 show that the flows are still reasonably accurate. 

Existing runoff for the five (5) acre baseyard site is calculated to 

be approximately 4.5 cubic feet per sectond (cfs) based on a 50-year 

recurrence interval. On-site runoff rates were determined using the 

Rational Method in accordance with Maui County Storm Drain Rules. 

Refer to Appendix A for Preliminary Hydrology Calculations. 

5. Roadway System 

Piilani Highway is a two-lane state highway for the segment of 

highway under the Piilani Highway Widening project scope. The highway 

terminates at Wailea Ike Drive. The ROW width varies and continues 

past the Wailea Ike Drive intersection where Piilani Highway is planned to 

be extended in the future. There currently is no road access from Piilani 

Highway to the project site. There are existing jeep roads that run 

through the site which can be accessed from the Maui Meadows 

subdivision roadways. 

C. Flood Zone 

The project site lies in flood zone "X", defined as "areas determined to be 

outside the 0.2 percent annual chance floodplain". Flood zone information is 

obtained from the Federal Emergency Management Agency (FEMA), Flood 

Insurance Rate Map (FIRM), Panel No. 1500030676E, dated September 25, 

2009. In order to determine the approximate 100-year floodplain for the gulch 

near the site, FEMA's National Flood Insurance Program's (NFIP) flood maps 

were used. 

IV. PROPOSED INFRASTRUCTURE IMPROVEMENTS 

A. Grading and Drainage Plan 

The project will require excavation and embankment in order to provide 

somewhat level pads for storing eqUipment, parking vehicles, and locating office 

5 
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trailers. Per geotechnical recommendations, 2H:1V or flatter slopes can be used 

to provide grade adjustments in standard soil areas. Where basalt rock is 

encountered, slopes up to 1H:1V can be used. Refer to Exhibit 2 for the 

Preliminary Site Grading Plan. 

Temporary interceptor swales! ditches will be installed at the mauka 

edges of the baseyard to prevent mauka runoff from entering the site and mixing 

with the construction activities within the baseyard site. The interceptor ditches 

will convey the mauka runoff to the gulch similarly to existing conditions. 

On-site runoff will generally be sheet flow in nature. With the exception of 

a temporary culvert under the entry driveway to the site, no storm drain Inlets or 

drain piping will be used. Swales will be provided along the downstream 

perimeter to collect stormwater runoff and convey it to a temporary stormwater 

retention basin. 

Post-development runoff for the baseyard site Is calculated to be 

approximately 20.5 cfs based on a 50-year recurrence interval. This represents 

a 16 cfs increase over existing conditions. The Increase in runoff is due to 

hardening of the site surface areas with gravel roads, gravel parking, rock 

crushing operations, office trailers, and equipment storage. The increase in 

runoff will be mitigated by storage of stormwater in the on-site retention basin. 

The 50-year 1-hour storm runoff will be completely retained, thus providing a net 

decrease In runoff from existing conOitions. The following Is a summary of 50-

year runoff rates: 

Q existing = 4.5 cfs 

Q proposed = 20.5 cfs (before retention) 

Q proposed = 0.0 cfs (after retention) 

Refer to Appendix A for the entire Preliminary Hydrology Calculations and 

Exhibit 4 for the Proposed Conditions Drainage Area Map. 

The flow in the gulch will be slightly reduced due to the proposed net 

reduction in on-site runoff; however, the reduction will be insignificant in relation 

to the large amount of flow In the gulch. As shown in Exhibits 2 to 4, the site 
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improvements are well outside of the 1 ~O-year limits. Additionally the project will 

not contain any disturbance within the 100-year flood limits for the upper gulch 

drainage-way. 

In addition to controlling peak flow rates, the proposed stormwater system 

will retain the Water Quality Design Volume (WQDV). Runoff and pollutants from 

the 1-inch water quality design storm will flow to the retention basin where 

pollutants will be captured and the water will infiltrate over time. 

B. Water System 

No water system improvements are proposed due to the temporary 

nature of the project. Bottled drinking water will be furnished for the employees. 

Water for dust control will be brought in by tanker truck. 

C. Sewer System 

No sewer system improvements are proposed. Portable toilets will be 

supplied for employee use. 

D. Electrical System 

Electrical and telephone service lines will connect to the existing MECo 

overhead electrical transmission lines and Hawaiian Telcom overhead 

telecommunication lines that are adjacent to the site. No connection will be 

made to the existing underground SIC fiber optic line. The contractor must 

ensure that the eXisting SIC line remain intact and undisturbed during 

construction. 

E. Roadway Improvements 

As described previously, this project is a subset of the Piilani Highway 

Widening Project. The highway is proposed to be widened from two lanes to four 

lanes. The typical roadway section will contain two 12-foot wide travel lanes in 

each direction, an 8-foot wide striped median, 4-foot wide bike lanes, 2-foot wide 

curb and gutters, and 6-foot wide sidewalks. 

As part of the highway improvements, the intersection at Wailea Ike Drive 

will be improved over several phases. During Phase 1, the intersection will 

remain unslgnalized with exclusive turn lanes provided between Piilani Highway 

7 
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and Wailea Ike Drive. During Phase 2, a traffic signal will be added and a new 

road will be installed on the west side, directly oppOSite Wailea Ike Drive, 

providing access to the proposed Honua'ula Development. Phase 2 of the Piilani 

Highway Widening is estimated to be completed in 2016, at which time the 

Temporary Baseyard Project is expected to no longer be needed. 

Since the Construction Baseyard and Staging Area will need to be 

installed prior to any highway improvements, a gravel access road will be 

installed at this location for the interim period. The interim gravel access road will 

be used for the construction employees and for the heavy equipment. The gravel 

<locess road will be modified as needed during the highway widening and will 

remain In use until Phase 2 of the Piilani Highway Widening Project occurs. 

v. CONCLUSION 

The temporary improvements proposed for the Construction Baseyard and 

Staging Area project will be designed in accordance with the applicable rules and 

regulations of the State of Hawaii and the County of Maui as applicable. 

Maui County's Rules for the Design of Storm Drainage Facilities requires 

retention of the increase in stormwater runoff between the post-development flows and 

pre-development flows and detention of the water quality design volume or treatment of 

the water quality flow rate. The project stormwater management plan and drainage 

system will be designed to meet these standards. The 50-year 1-hour storm runoff will 

be completely retained, thus providing a net decrease in runoff from existing conditions. 

A National Pollutant Discharge Elimination System (NPDES) permit for discharge 

of stormwater associated with construction activities will be obtained and the 

requirements of the approved NPDES permit and best management plan (BMP) will be 

adhered during construction. At a minimum silt fences, diversion berms, gravel egress, 

truck wash down areas and dust screens will be included in the BMP. Monitoring of the 

BMP during construction will be the responsibility of the selected contractor with general 

oversight by the owner's designated representative. 

The electrical, and telecommunication, and roadway systems are adequate to 

serve the project. No water or sewer infrastructure improvements are proposed. Bottled 
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waler and portable toilets will be provided for employee use on the temporary site. 

Tanked in water will be used for dust control. 

Based on this study, the project will have no adverse effects to existing faoilities 

or to Ihe surrounding environment. 
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APPENDIX A 
PRELIMINARY HYDROLOGY CALCULATIONS 



TABLE 1 

RUNOFF CALCULATIONS· EXISTING CONDITIONS 

Time of Concentration P 50 150 C To Gulch 
Flow Ground i·Hour Adjusted Runoff 

D.A. Area Length Slope Cover Tc Rainfall Intensity Cooff. Q" Vol •• 
(ac) (ft) (%) (min) (in) (In/hr) (cfs) (ef) 

DA 1 5.000 530 9.8 Grass 17.7 2.6 4.5 0,20 4.54 8,172 

TABLE 2 

RUNOFF CALCULATIONS. POST DEVELOPMENT CONDITIONS 

Time of Concentration P 5. Iso C To Retention Basin 
Flow Ground 1-Hour Adjusted Runoff 

D.A. Area Length Slope Cover Te Rainfall Intensity Coeff. Q 50 Vol •• 
(ac) (ft) (%) (min) (in) (In/hr) (efs) (ef) 

DA 1 5.000 460 12.5 Bare Soil 9.4 2.6 5.5 0.74 20.51 ' 36,918 ' 

Increase From Existing (Prior to Retention) L.1...;.1~5.;.;;9.;.7.....1...;;;2.;;.8:.;,,7.;4.;;.6..,1 

Notes: 1. 50-Year, 1·Hour Rainfall determined using the National Oceanic and Atmospheric Administration's (NOAA) 
Precipitation Frequency Data Server for Project Location: 20.690N, 156.429W. 

2. Adjusted IntenSity determined using Maui Stds. Plate 2. 
3. Time of Concentration determined using Maui Stds. Plate 1. 
4, Refer to Runoff Coefficient Calculations for determination of weighted C value. 
5. Runoff rates from Proposed Drainage Areas (marked with ""') are the quantities prior to retention. Runoff 

from the proposed site is completely retained and does not contribute to the overall runoff. Refer to Table 3, 
Storage System Summary. 

6. Runoff Volume determined using a triangular Rational Method Hydrograph ending at 1·hour. 

TABLE 3 

STORAGE SYSTEM SUMMARY 

Storage Contrib. 
System D.A.'s Description 

BASIN A DA·1 6' Deep Retention Basin 

Drainage Calc5~ Blliseyafd.xls, Tb11·3 Runoff Cales 
71612011. 10:07 AM 

Retention Inflow 
Volume Volume 

(ef) (ef) 

38,000 36,918 

Meel$ 
Req.? Qin 

(ets) 

.J 20.51 

Q out 
(efs) 

0,00 



RUNOFF COEFFICIENT CALCULATIONS 

LAND USES OR SURFACE TYPES AT SITE: 

Unimproved Grass, Weeds, and Kiewe Trees 
Grassl Weed Cover (Fringe and Basin Area) 
Gravel Roadl Bare Soill Crushed Rock 
Trailers, Equipment, and other Impervious 

WEIGHTED RUNOFF COEFFICIENT CALCULATIONS: 

EXISTING 

PROPOSED 

DA·1 
Unimproved Grass, Weeds, and Kiewe Trees 

DA.1 
Grassl Weed Cover (Fringe and Basin Area) 
Gravel Roadl Bare Soill Crushed Rock 
Trailers, Equipment, and other Impervious 

C = 0.20 
C = 0.20 
C = 0.85 
C" 0.95 

C" 0.20 
C" 0.20 

C = 0.20 
C = 0.85 
C = 0.95 
C'" 0,74 

Pereent 
100.0% 
100.0% 

18.0% 
73.0% 
9.0% 

100.0% 

Notes: 1. The project site contains a mix of bare soil, gravel, crushed rock, equipment, trailers, 
gra •• , and unimproved land. Runoff coefficients are determined by composite 
coverage caleulations. 

Or.iROQ" Cal.,· ~ •• ev.ril .• I', Runoff C •• ff 
;m2~11, .:11 PM 

Area (AC) 
5.000 
5.000 

0.900 
3.650 
0.450 
5,000 



APPENDIXK. 

April 16, 2009 
Community Meeting 



HI RAGA, INC. 

MICHAEL T. MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLYNN FUKUDA 

MARK ALEXANDER ROY 

Madge Schaefer, President 
Maui Meadows Neighborhood Association 
P.O.Box160 
Kihei, Hawai"i 96753 

March 20, 2009 

SUBJECT: Pi' ilani Highway Road Widening Project Between Kilohana Drive and 
Wailea Ike Drive and Wailea IkelWailea Alanui Intersection Improve= 
ments, Kihei. Maui. Hawai'i 

Dear Ms. Schaefer: 

During the County of Maui's review of the re-zoning application for Kihei-Makena Project 
District 9 (Honua'ula), it included a condition in which Honua'ula Partners, LLC (applicant) 
was made responsible for the widening improvements to Pi'ilani Highway to four (4) lanes 
from Kilohana Drive to Wailea Ike Drive, including intersection improvements along the 
project corridor. See Figure 1, location map. 

The applicant was also required to improve the signalized intersection of Wailea Ike Drive 
and Wailea Alariui Drive. See Figure 2, location map. The condition states 

"Modify the Wailea AlanuilWailea Ike Drive intersection to add a signalized 
double right-turn movement from northbound to eastbound turning traffic and 
provide two left-tum lanes for southbound traffic from Wailea Ike Drive prior 
to occupancy of the first unit in Kihei-Makena Project District 9. " 

The Pi'ilani Highwaywidening improvements will be located within the highway right-of-way 
and involves the use of lands owned by the State of Hawai'i. Pursuant to Chapter 343, 
Hawai" i Revised Statutes (HRS), an environmental assessment (EA) is required. Also, the 
improvements to the Wailea AlanuilWailea Ike Drive intersection involves the use of 
County of Maui lands which will also require an EA. As part of the EA early consultation 
process, on behalf of the applicant, we are seeking early community input. In this regard: 
we have scheduled a community meeting on . 

Date: 
Time: 
Place: 

April 16, 2009 
6:00 p.m ... ·· 
Kihei'Community Center···· 

. 303 East Lipoa Street" 

..... . 
. .... 

..... 

Kihei Hawai'i. 96793 . . . . . 
. ..' ......p I· ann i 'n e8n vir 'Y1 e n t 

305 High S"ec. Sud, 104 • Wailuku, HPwan 96793 ·ph.-(808)241.2015 ·fax. (808)244-li729' P':'.""i"g®mhP':'''~'9<& V'e'FtMn~«e n t. 



Madge Schaefer, President 
March 20, 2009 
Page 2 

We invite your community association and members to attend this community meeting to 
become informed of the project and to voice your concerns that should be addressed in 
the EA document. 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

GOH:yp 
Enclosures 

Very truly yours, 

~~'J~~ 
Gwen Ohashi Hiraga, Principal 

cc: Charles Jencks, Honua'ula Partners, LLC (w/out enclosures) 
Keith Niiya, Austin Tsutsumi & Associates (w/out enclosures) 
Stan Watanabe, Austin Tsutsumi & Associates (w/out enclosures) 
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Figure 1 

@ 

Location of Pi'ilani 
Highway Widening Project 

Pi'ilani Highway Widening to Four (4) Lanes 
Between Kilohana Drive and Wailea Ike Drive 

Location Map 

--.-----~-----\ 

NOT TO SCALE 

Prepared for: Honua'ula Partners, LLC RAGA, INC. 



Figure 2 
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·J"... 

Wailea Ike Drive and Wailea Alanui Drive 
Intersection Improvements 

Location Map 
Prepared for: WPCT/GW Land Associates, LLC M 
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HIRAGA. INC. 

Bud Pikrone 
Wailea Community Association 
555 Kaukahi Street, Suite 214 
Wailea, Hawai'i 96753-8333 

MICHAEl.. T. MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARl..YNN FUKUDA 

MARK Al..EXANDER ROY 

March 20, 2009 

SUBJECT: Pi'ilani Highway Road Widening Project Between Kilohana Drive and 
Wailea Ike Drive and Wailea Ike/Wailea Alanui Intersection Improve: 
ments, Kihei, Maui, Hawai'i 

Dear Mr. Pikrone: 

During the County of Maui's review of the re-zoning application for Kihei-Makena Project 
District 9 (Honua'ula), it included a condition in which Honua'ula Partners, LLC (applicant) 
was made responsible for the widening improvements to Pi'ilani Highway to four (4) lanes 
from Kilohana Drive to Wailea Ike Drive, including intersection improvements along the 
project corridor. See Figure 1, location map. 

The applicant was also required to improve the signalized intersection of Wailea Ike Drive 
and Wailea Alanui Drive. See Figure 2, location map. The condition states 

UModify the Wailea AlanuilWailea Ike Drive intersection to add a signalized 
double right-tum movement from northbound to eastbound turning traffic and 
provide two left-tum lanes for southbound traffic from Wailea Ike Drive prior 
to occupancy of the first unit in Kihei-Makena Project District 9." 

The Pi' ilani Highway widening improvements will be located within the highway right-of-way 
and involves the use of lands owned by the State of Hawai'i. Pursuant to Chapter 343, 
Hawai'i Revised Statutes (HRS). an environmental assessment (EA) is required. Also, the 
improvements to the Wailea Alanui/Wailea Ike Drive intersection involves the use of 
County of Maui lands which will also require an EA. As part of the EA early consultation .. 
process, on behalf of the applicant, we are seeking early community input. In this regard, 
we have scheduled a community meeting on .' . 

Date: 
Time: 
Place: 

April 16, 2009 
6:00 p.m, .. 
Ki.hei 'Community Center· 
3'03 East Lipoa Street' 

00.··········· . 

.0··· . 

. Kihei Hawai) 96793 .. ' .. ' . 't' . 
........ ..' pI annj·ngnVI r "Y) en . 

305 High St,,~t. Suite 104 'Wailuk" H~waii 96793 'ph' (808}2.44-2615 'j"",(808}24'!-8729 'Plan~i~g@;';hP~nni~<e¥ \I"~·FR,",n'FfN'e. n t. 
00 .0 • •• • • 



Bud Pikrone 
March 20, 2009 
Page 2 

We invite your community association and members to attend this community meeting to 
become informed of the project and to voice your concerns that should be addressed in 
the EA document. 

We look forward to your participation in the scheduled community meeting, If additional 
clarification is required, please contact me at 244-2015, 

GOH:yp 
Enclosures 

Very truly yours, 

~~J.J,~ 
Gwen Ohashi Hiraga, Principal U 

cc: Charles Jencks, Honua'ula Partners, LLC (w/out enclosures) 
Keith Niiya, Austin Tsutsumi & Associates (w/out enclosures) 
Stan Watanabe, Austin Tsutsumi & Associates (w/out enclosures) 
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Figure 1 

@ 

Location of Pi'ilani 
Highway Widening Project 

. '. ~ 

Pi'ilani Highway Widening to Four (4) Lanes 
Between Kilohana Drive and Wailea Ike Drive 

Location Map 

. -------~----\ 

NOT TO SCALE 

Prepared for: Honua 'ula Partners, LLC M RAGA, INC. 



Figure 2 

@ 

!,J> "'I Project 
Location 

I 
~ I 

,/'.,., 

Wailea Ike Drive and Wailea Alanui Drive 
Intersection Improvements 

Location Map 
Prepared for: WPCT/GW Land Associates, LLC M 
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IRAGA, INC. 

MICHAEL T. MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLYNN FUKUDA 

MARK ALEXANDER ROY 

Kihei Community Association 
P. O. Box 662 
Kihei, Hawa'jj 96753 

March 20, 2009 

SUBJECT: Pi'ilani Highway Road Widening Project Between Kilohana Drive and 
Wailea Ike Drive and Wailea IkelWailea Alanui Intersection Improve: 
ments. Kihei, Maui.·Hawai'i 

Dear Sir or Madam: 

During the County of Maui's review of the re-zoning application for Kihei-Makena Project 
District 9 (Honua'ula), it included a condition in which Honua'ula Partners, LLC (applicant) 
was made responsible for the widening improvements to Pi'ilani Highway to four (4) lanes 
from Kilohana Drive to Wailea Ike Drive, including intersection improvements along the 
project corridor. See Figure 1, location map. 

The applicant was also required to improve the signalized intersection of Wailea Ike Drive 
and Wailea Alanui Drive: See Figure 2, location map. The condition states 

"Modify the Wailea AlanuilWailea Ike Drive intersection to add a signalized 
double right-tum movement from northbound to eastbound turning traffic and 
provide two left-tum lanes for southbound traffic from Wailea Ike Drive prior 
to occupancy of the first unit in Kihei-Makena Project District 9." 

The Pi'ilani Highwaywidening improvements will be located within the highway right-of-way 
and involves the use of lands owned by the State of Hawai'i, Pursuant to Chapter 343, 
Hawai'i Revised Statutes (HRS), an environmental assessment (EA) is required. Also, the 
improvements to the Wailea AlanuilWailea Ike Drive intersection involves the use of 
County of Maui lands which will also require an EA. As part of the EA early consultation 
process, on behalf ofthe applicant, we are seeking early community input. In this regard, 
we have scheduled a community meeting on 

..... 

Time: 
.. ' .......... """"" April 16, 2009 .. 

6:00 p.m. . 
. Date: 

Place: Kihei Corumuliity Center ..... 
393 East Lipoa Street .' .... 

....... 

. ' Kihei Hawai'i 96793" 
. . . . ..... . . ·e·nv i r' 'n e n t ". 
.' . planning ". ". 

305 High S""'. Suire 104' Wailuku. Haw",' 96793 ·ph. (808)24.4-2015 'fax, (808)244.8729' Plann;ng@';'hPIa~~4?T V~eWf'hMnt"f!l'ce n t. 
. . .... . 



Kihei Community Association 
March 20, 2009 
Page 2 

We invite your community association and members to attend this community meeting to 
become informed of the project and to voice your concerns that should be addressed in 
the EA document. 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

GOH:yp 
Enclosures 

Very truly yours, 

~U~JJ.~ 
Gwen Ohashi Hiraga, Principal 

cc: Charles Jencks, Honua'ula Partners, LLC (wlout enclosures) 
Keith Niiya, Austin Tsutsumi & Associates (wlout enclosures) 
Stan Watanabe, Austin Tsutsumi & Associates (wlout enclosures) 

F:\OAT A\WCpnPiilaniWidening\associatiOll.ltrs.wpd 

1 

. , 

. ) 

, , 
! 

. "\ 



Figure 1 
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Location of Pi'ilani 
.. Highway Widening Project 

. '. ~ 

Pi'ilani Highway Widening to Four (4) Lanes 
Between Kilohana Drive and Wailea Ike Drive 

Location Map 

---------------\ 

NOT TO SCALE 

Prepared for: Honua'ula Partners, LLC AGA, INC. 
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Wailea Ike Drive and Wailea Alanui Drive 
Intersection Improvements 

Location Map 
Prepared for: WPCT/GW Land Associates, LLC 
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APPENDIX K-l. 

December 1, 2010 
Community Meeting 



MUNEKIYO HIRAGA, INC:. 

MEETING MEMORANDUM 

Date of Meeting: December 1, 2010 

From: Colleen Suyama, Senior Associate 

MICHAEL T MUNEKIYO 
GWEN OHASHI HIRAG.-\ 

MiTSURu "M!i::H" HIRANO 
KARL YNN FUKUDA 

MARK ALEXANDER Roy 

December 23, 2010 

Subject: Pi'ilani Highway Widening Project (Kilohana Drive to Wailea Ike Drive) 

Purpose of Meeting: Community Meeting on the Filing of the Draft Environmental 
Assessment (EA) and to Solicit Comments 

Participants: See Attached Attendance Sheet 

Drawings of the roadway improvements were displayed for the public's review. The 
meeting began at approximately 6:30 p.m. with a powerpoint presentation. 

Edwin Sniffen, Highways Division, Administrator of the State Department of Transportation 
(SDOT) presented an overview of the project and emphasized that this is a SOOT project. 

Colleen Suyama of Munekiyo & Hiraga, Inc. (MHI), described the regulatory context of the 
improvements. 

Keith Niiya of Austin Tsutsumi & Associates, Inc. (ATA) presented the project plans of the 
proposed roadway widening. 

Ray Skelton of Goodfellow Brothers, Inc. addressed construction impacts and mitigation 
measures. 

Yoichi Ebisu of Y. Ebisu & Associates addressed noise impacts and mitigation. 

305 High Street. Suite 104 • Wailuku. Hawaii 96793. ph: (808) 244-2015 • fax (808) 244-8729 .planningCiiJmhplannine.com .www.mhplanning.com 



The concerns raised by the public included the following: 

Need for Project: 

There were several persons who questioned the need for the project and felt the project 
was being planned to enable Honua'ula and Makena to be developed. 

1. Edwin Sniffen explained that as a SOOT project it has been determined that the 
project is needed and that by 2015 the existing highway will be at capacity 
necessitating the improvements. If the State were to wait until 2015 to do the 
project, it will require obtaining State funds and taxpayers monies for this project. 
The willingness of the private developers to fund public infrastructure is seen as an 
opportunity for the construction of the last phase of the highway widening. 

2. Some of the public questioned why other alternatives were not sought such as 
building a new highway further mauka. It was explained that the alternative sections 
did consider not building the highway improvements as well as a new mauka 
highway and are included in the draft EA. It was pointed out that a new mauka 
highway is being identified on the Maui Island Plan as a long term solution to traffic 
but it would take several years to accomplish. 

3. There were several members of the public who felt there was no need for the project 
and that the State could wait 20 years. 

Regulatory: 

4. There were requests that an Environmental Impact Statement (EIS) be prepared for 
the project and whether this project was segmentation from the Honua'ula EIS. It 
was explained that this is a SOOT project and not a developer's project and that the 
Honua'ula EIS is separate from the State's project for the highway. At present, 
comments received from the agencies do not identify any significant impacts at a 
level that would necessitate an EIS. 

Dick Mayer felt the reports in the draft EA were inadequate such as the Traffic 
Impact Analysis Report (TIAR) since the traffic counts were taken in June when 
school was out of session which justified the preparation of an EIS. It was explained 
that the time for the traffic counts were coordinated with the Wailea Community 
Association who felt the heaviest traffic was in June when visitors were on the 
island. 

5. Upon request of the public for additional community meetings, it was explained to 
the public that the meeting is not a requirement of the process and that the SOOT is 
holding the meeting, as represented, in order to solicit comments from the public. 

6. Upon request of the public, it was explained that once the written comments are 
received on December 8th the consultant will address each comment directly to the 
commenter. A copy of the written comments and responses will be included in the 
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Final EA. It was pointed out that the responses may include unresolved issues that 
cannot be addressed to the satisfaction of the commenter. The draft of the Final EA 
will be submitted to the SDOT for review, comment and action. When the SDOT 
reviewing staff is satisfied with the draft Final EA the document will be forwarded to 
the Director of SDOT for action. The Director can approve the Final EA or can 
determine that an EIS is required for the project. 

Project Plans: 

7. Several persons commented that SDOT should consider other design alternatives 
for the project, such as, (1) shoulders for cars to pull off the traffic lanes; (2) 
separation of the bike lines and pedestrian sidewalks as a greenway; (3) addition of 
landscaping in the median and shoulders of the highway; and (4) remove sidewalks 
to reduce the width of the highway improvements. SDOT indicated that they were 
willing to consider the suggestions. 

8. A public person asked why the highway improvement was not moved further makai 
where there are existing vacant parcels rather than close to the existing residences. 
It was explained that because of the adequacy of the existing highway corridor, one 
of the criteria used was to maintain the improvements within the existing right-of-way 
which eliminated the need for land acquisition. 

K. Niiya also explained that designing the highway further makai in accordance with 
SDOT standards and safety concerns would not greatly alter the alignment of the 
highway, except for maybe two (2) properties, since the roadway cannot zigzag from 
one side to the other. 

9. Madge Schaeffer asked whether the telephone poles would be placed underground. 
It was explained that the utility lines are part of Maui Electric Company's (MECO) 
system and we are currently working with MECO on relocation of the above ground 
lines. 

Construction: 

10. Ray Skelton explained that construction would be five (5) days a week. When 
asked, he indicated that night construction may occur but it was unclear at this time. 
It would depend on whether the construction inCludes tying into County 
infrastructure, such as waterlines since the County normally requires such work be 
conducted at night. 

11. Regarding nOise, construction noise monitors will be used to measure noise levels. 
The Department of Health (DOH) typically will visit the site during construction. 

12. Although the draft EA identifies Best Management Practices (BMPs) will be 
implemented, the public requested specific BMPs be identified in the EA and that an 
independent monitor be hired to monitor impacts and ensure compliance with the 
BMPs. Concerns were raised regarding what happens after construction hours and 
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there is a problem in the area and how the construction company will handle the 
situation. 

R. Skelton explained that a point person and contact information will be given to the 
residents. If there is a problem, as soon as possible, the construction company will 
have the appropriate person either contact the complainant or at the job site 
addressing the complaint. 

A concern was raised regarding impacts occurring at night such as dust from winds 
blowing at night. R. Skelton responded that the complainant can call the contact 
number and, as soon as possible, they will have someone at the job site dealing with 
the complaint. Further, prior to leaving the job site, the construction crews will treat 
the soils to retain as much moisture in the soils to prevent dust problems. 

13. R. Skelton noted prior to construction a pre-site meeting is held to explain the 
contact information for complaints and protocol to be followed. Also, the 
construction company will conduct a pre-site survey establishing the baseline 
conditions prior to construction. 

14. Concerns were raised regarding blasting and the impacts on the residents. R. 
Skelton explained that there are several methods being considered for the removal 
of the "blue" rock. Because a corridor already exists through the rock it is 
anticipated that much of the rock removal can be done using construction 
equipment, such as a shovel. However, there may be areas in which blasting may 
be required. Blasting technology has advanced that low explosive charges can be 
used and timed with more accuracy. It is anticipated that if blasting is to occur it will 
be no more than five (5) blasts a week. Prior to blasting notices will be given to 
homeowners near the blast area and the homeowners associations notifying them of 
the day and time of the blast. 

Concerns were raised as to who would be responsible for structural damages to 
property. It was explained that the contractor would be responsible and such terms 
are generally placed in the contract document. There were some attendees who 
wanted more assurances, such as a bond or State fund set up to cover such 
damages. It was explained that as a privately funded improvement the SOOT would 
not be able to bond or set up any special fund to cover damages. 

15. Concerns were raised that construction on the highway would close the highway 
during an emergency evacuation. It was explained that during construction two (2) 
lanes of traffic need to be kept open to allow traffic and emergency access through 
the area. This is a requirement mandated by the State during construction. 

16. Concerns were raised on pollutants into the ocean from the project construction from 
the increased impervious surface. It was explained that the increased impervious 
surface is approximately five (5) acres and that the drainage improvements for the 
highway widening will be in accordance with SOOT Design Guidelines and will 
include detention and retention basins that will allow sediments to settle prior to any 
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discharge into the drainage ways. Also, BMPs will be implemented during 
construction to mitigate construction generated pollutants from getting to the ocean. 
Robin Knox requested pollutant loads be reduced and that there be zero increase in 
pollutants. 

17. A public attendee felt the construction of the roadway improvements should be 
coordinated with the construction of planned Wailea projects. There are several 
large Wailea projects that have been granted permit approvals. 

18. In response to a comment, it was explained that the construction staging for the 
project will occur on vacant land on the mauka side near the Wailea Ike Orive 
intersection. Also, the construction material from the highway work will be disposed 
of on the vacant land on the mauka side of the intersection to reduce hauling the 
material outside of the area. 

Noise: 

19. At the request of the public, Y. Ebisu explained the noise impacts of the project. 
Current conditions on the highway identified two (2) residences that are impacted by 
the highway noise, where noise levels exceed acceptable levels without the highway 
improvements, 13 properties would be impacted, and with the highway 
improvements, 16 properties would be impacted. With the highway improvements, a 
total of three (3) properties are at levels that meet the SOOT policy where noise 
mitigation measures may be applied. Those properties are located at or near the 
intersection of Piilani Highway/Kiiohana Orive/Mapu Road. 

20. A public attendee requested that any sound wall be a sound absorption wall versus 
a reflective wall. There were also concerns that continuous walls would be 
constructed along the right-of-way. It was explained that the walls would be limited 
to the three (3) properties. Two (2) on the mauka side of the highway and one (1) on 
the makai side along a portion of the Kanani Wailea project. 

21. At the sites where sound walls are necessary based on the SOOT policy, the 
developers will work with the property owners to determine whether the owner 
desires a sound wall and the type of sound walls that are to be constructed. The 
sound mitigation can be either a solid concrete wall, wood wall or landscaping. The 
developers will work with the property owners to ensure they are satisfied with the 
mitigation measure. 

22. Concerns were raised that sound from the highway traffic will travel upland above 
the highway right of way. It was explained that in areas where the residences are 
located above the rock cuts, the rock sides act as a sound wall and reduces the 
traffic noise. 
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Other Concerns: 

23. Lance Collins requested that the SOOT require the contractor to make public the 
contract file for public scrutiny and to have a penalty clause if the highway is not 
constructed in the anticipated 18 months construction time frame. It was explained 
that the SOOT cannot require a contractor not procured through the State to make 
such file available. 

Lance Collins felt the SOOT could condition the contractor through issuance of 
permits from the SOOT in order to enforce mitigation measures. 

24. A public attendee questioned why the DOT could not require the hotels to stagger 
their shifts so the roadway did not have to be improved. It was explained that the 
SOOT does not have any authority to require the hotel operators to comply to such 
requests. 

25. A public attendee voiced concerns that the improvement will increase speeding on 
the highway. In response SOOT will contact the Police Department and request that 
they monitor traffic speeds in the area. 

There being no other comments, the meeting was conclUded at 9: 15 p.m. 

CS:yp 
Attachment 
cc: Edwin H. Sniffen, Highways Division Administrator 

Ken Tatsuguchi, Highways Division, Planning Branch 
Kathy Young, Highways Division 
Charles Jencks, Honuaula Partners LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Randall Endo, A& B Wailea LLC 
Don FUjimoto, Keaka LLC 

F:IOATA\WCpnPlilaniWidening\120110PUblicmeeling,memo,doc 
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M U IRAGA, INC. 

MICHAEL T. IvluNEKIVD 

GWEN OHASHI Hll~AGA 

MITSURU "MICH" HIRAND 

KARLYNN FUKUOA 

MARK ALEXANOER ROY 

November 19, 2010 

TO: OWNERS/LESSEES 

SUBJECT: Piilani Highway Road Widening Project Between Kilohana 
Drive and Wailea Ike Drive, Kihei, Maui. Hawaii 

Dear Sir or Madam: 

The Draft Environmental Assessment (EA) for the Piilani Highway Widening Project 
between Kilohana Drive and Wailea Ike Drive has been filed with the Office of 
Environmental Quality Control (OEQC) and published in the October 23, 2010 
Environmental Notice. As represented, a second community meeting with representatives 
of the State of Hawaii Department of Transportation has been scheduled, as follows: 

Date: December 1, 2010 
Time: 6:30 p.m. 
Place: Kihei Elementary School Cafeteria 

250 Lipoa Street 
Kihei, Hawaii 96753 

The deadline for comments on the Draft EA is November 22, 2010. Since the scheduled 
community meeting is after the comment deadline we will continue to accept written 
comments until December 8, 2010, in order to include comments from partiCipants at the 
community meeting. 

.env; ron m enf 
. . fJlo nni t"i G 

305 High Street, Suite 104· Wailuku, H.~waii 96793· ph: (808)24.4,.2015' :jax: (808)24'!:8729·"Pla7lni~g®mh~larmi~~.~in· ··~ww.mftPla7l7ling.c~m 



OWNERS/LESSEES 
November 19, 2010 
Page 2 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

CS:yp 

Sincerely, 
~L ___ 

Colleen suran9 
Senior Associate 

cc: Michael Formby, Interim Director, Department of Transportation 
Edwin H. Sniffen, Department of Transportation, Highways Division 
Ferdinand Cajigal, Department of Transportation, Maui District Office 
Charles Jencks, Honua'ula Partners, LLC 
Randall Endo, A&B Wailea, LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Don Fujimoto, Keaka LLC 
Stan Watanabe, Austin Tsutsumi & Associates 
Keith Niiya, Austin Tsutsumi & Associates 

F:\OAT A\WCPnPillaniWidening\DEACommunitymtg.llr.c!oc 



TMK 

---f-==~ ----- - ------
1 2210080460000 

2 2210081120000 

3 2210081120001 

4 2210081120002 

5 2210081120003 

6 2210081120004 

7 2210081120005 

8 2210081120006 

9 2210081120007 

10 2210081120007 

11 2210081120008 

12 2210081120009 

13 2210081120010 

14 2210081120011 

15 2210081120012 

- --

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT-PI/LANI HIGHWAY 

NAME NAME 1 ADDRESS 

f-=:----------------------- -- -.~-------- -----
COUNTY OF MAUl DEPT_ OF FIRE AND PUBLIC 200 DAIRY RD 

SAFETY 

KANAN I WAILEA - CONDO MASTER ETAL CIO PACIFIC LAND & HOMES 2530 KEKAA DR C-1 
LLC 

WORDEN,ALAN ETAL 20911 NE SAHALEE CC 
DR 

PL&H COMMERCIAL LLC ETAL 2530 KEKAA DR, #C-1 

MAGUIRE,PAUL JOSEPH ETAL PO BOX 2925 

PEAKE,GRAHAM CHANNING ETAL 111 PONANA ST 

LEWIS,SKY ETAL 2600 KANAKANUI RD 

BELLO,EDUARDO FELIX ETAL CIO BELLO REALTY INC PO BOX 1776 

CHENG,ROSE HSIU LING ETAL 6189 BIRDIE DR 

SIMONIAN,GEORGE S & MARY L 1993 SIMONIAN,GEORGE S TRS 1461 W PLAYER AVE 
TRUST 

ROBINSON,1991 TRUST ETAL 8 POAILANI PL 

WHELAN FAMILY REVOC TRUST ETAL WHELAN,DANIEUBELLA TRS 3980 WAILEA EKOLU PL 

CHAPURA,RICHARD S 2004 TRUST ETAL CIO CHAPURA, RICHARD S 11 POAILANI PL 

VETH,JOHN JOSEPH SR ETAL 900 REMBRANDT WAY 

ELAM,FAMILY TRUST ETAL CIO ELAM, MIM M 23 PO'AILANI PL 

----

ADDRESS 2 

--
KAHULUI HI 96732 

LAHAINA HI 96761 

SAMMAMISH WA 98074 

LAHAINA HI 96761 

SAN RAMON CA 94583 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

LA VERNE CA 97150 

LA HABRA CA 90631 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

LAGUNA BEACH CA 92627 

KIHEI HI 96753 

-- - -

F:\DATAWvCpnpillaniWidening\TMK lIST.xls 



16 2210081120013 

... 17--
2210081120014 

18 2210081120015 

19 2210081120016 

20 2210081120017 

21 2210081120018 

22 2210081120019 

23 2210081120020 

24 2210081120021 

25 2210081120022 

26 2210081120023 

27 2210081120024 

28 2210081120025 

29 2210081120026 

30 2210081120027 

31 2210081120028 

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT-PI/LANI HIGHWAY 

DEAN,JOHN SCOTT HALEY ETAL 63 POAILANI PL 

-~--------."- "----_.- .. -_. .. -----

POYNTER FAMILY TRUST ETAL POYNTER,KENNETH 71 POAI LAN I PL #14 
J/SHAREEN K TRS 

PL&H COMMERCIAL LLC ETAL 2530 KEKAA DR, #C-1 

RICHTER,KEVIN THOMAS ETAL 8617 COLGATE AVE APT 
301 

CALLAHAN,NANCY JEAN ETAL 87 POAILANI PL UNIT 17 

HILL,THOMAS MARTIN ETAL 159 KUALAPA PL 

MAUl HICATX PROPERTIES ETAL CIO MONTE FITTS WHALER'S VILLAGE. 
SUITE A-1, 2435 

SAKURAI,KENNETH M TRUST ETAL KENNETH M SAKURAI TTEE 1900 HAU ST 

KIMURA,GLENN HAMAl CHI YAMASAKI 119 POAILANI PL 21 
ETAL 

KHALEGHI FAMILY TRUST ETAL CIO KHALEGHI,DR & DR 1343 AMALFI DRIVE 

LEFF FAMILY TRUST ETAL LEFF, JONATHAN/MARYBETH, 178 SEMINARY DR 
TRUSTEES 

FITCH,DOUGLAS RICHARDSON ETAL 2463 S KIHEI RD 

CHAMOUN,MARCOS DE CASTRO ETAL 137 POAILANI PL APT 25 

LANGENHUIZEN,wILLlAM ANTONI ETAL 145 POAILANI PL 

PL&H COMMERCIAL LLC ETAL 2530 KEKAA DR, #C-1 

VIAL,DEBORAH CATHERINE ETAL 785 W KUIAHA RD 

-- . 

KIHEI HI 96753 

KIHEI HI 96753 

LAHAI NA HI 96761 

LOS ANGELES CA 90048 

KIHEI HI 96753 

LAHAINA HI 96761 

LAHAINA HI 96761 

HONOLULU HI 96819 

KIHEI HI 96753 

PACIFIC PALISADES CA 
90272 

MENLO PARK CA 94025 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

LAHAINA HI 96761 

HAIKU HI 96708 

L.. .. - .• 
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32 2210081120029 

~~~c~-

33 2210-081120~~ 

34 2210081120031 

35 2210081120032 

36 2210081120033 

37 2210081120034 

38 2210081120035 

39 2210081120036 

40 2210081120037 

41 2210081120038 

42 2210081130000 

43 2210081140000 

44 2210081270000 

45 2210081270000 

46 2210081300000 

47 2210081440000 

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT-PI/LANI HIGHWAY 

CROWLEY,SEAN PATRICK ETAL 100 POAILANI PL 

---~-----.-.------,.------. .,._-----_.- ._-------_ ... 
WYLlE,LOIS ANN ETAL 96 POAILANI PL #30 

PL&H COMMERCIAL LLC ETAL 2530 KEKAA DR, #C-1 

HANSEN,ROBERT NOEL ETAL PO BOX 294 

KNOWLES,MARJORIE PATRICIA ETAL 80 POAILANI PL 

JAMSHIDI,FAMILY TRUST ETAL CIO MOHAMMAD/JILA JAMSHIDI 18015 BULLIS HILL 

CADIZ,ANTHONY J TRUST ETAL 68 POAILANI PL #35 

COOPER,RICHARD DOUGLAS ETAL 62 POAILANI PL 

WERDEGAR,FAMILY TRUST ETAL WERDEGAR,MAURICE C/HELEN 35 CORTO LANE 
MTRS 

HILL,THOMAS MARTIN ETAL 159 KUALAPA PL 

COUNTY OF MAUl ETAL CIO WAILEA RESORT 161 WAILEA IKE PL 

A & B WAILEA LLC ETAL 822 BISHOP ST 

A & B WAILEA LLC ETAL 822 BISHOP ST 

SQUARE FEET MANAGEMENT LLC JACKKEAN PO BOX 1306 

A & B WAILEA LLC ETAL 822 BISHOP ST 

NO FTP LISTING 
NO INTERNET SITE LISTING 

3 

KIHEI HI 96753 

-~~------- ... --
KIHEI HI 96753 

LAHAINA HI 96761 

KIHEI HI 96753 

KIHEI HI 96753 

SAN ANTONIO TX 78258 

KIHEI HI 96753 

KIHEI HI 96753 

WOODSIDE CA 94062 

LAHAINA HI 96761 

KIHEI HI 96753 

HONOLULU HI 96813 

HONOLULU HI 96813 

KIHEI HI 96753 

HONOLULU HI 96813 

F:\OATA\\NCPT\Pillani'vVidBning\TMK UST.xls 



48 2210130010000 

----;w--~.:.----------.-2210130020000 

50 2210130030000 

51 2210130040000 

52 2210130050000 

53 2210130060000 

54 2210130070000 

55 2210130080000 

56 2210130090000 

57 2210130100000 

58 2210130110000 

59 2210130120000 

60 2210140010000 

61 2210140020000 

62 2210140030000 

63 2210140040000 

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT·PI/LANI HIGHWA Y 

SAGAYAGA,RYAN M TR ETAL 3430 AKALA DR 

GiNO.lA,EDWij\rT-EfA~-
---.. _--_ ... -----" ._-_. 

3442 AKALA DR 

CURTIS,GLENN PETAL 3456 AKALA DR 

PETRONE,BEAU ETAL 3466 AKALA DR 

NOWAK,SONJA TRUST ETAL NOWAK,SONJA TRS 3476 AKALA DR 

CHONG KEE,PATRICK HENRY ETAL 3486 AKALA DR 

GRANT, TERRY B/LAURA B ETAL 3496 AKALA DR 

GRANT,TERRY ETAL 3496 AKALA DR 

PIATKOWSKI,LEON & HANNA REVC LVG 3090 AKALA DR 
TRETAL 

HANIF,ELlAS ETAL 3526 AKALA DR 

MANZANO,DON L ETAL 3536 AKALA DR 

HIRATA,SUEKO ETAL PO BOX 396 

ANGEL,EMMANUEL TR ETAL 3414 AKALA DR 

ECKEL,EARL & JO-ANN LIVING TRUST ECKEL,EARL A JR/JO-ANN I TRS 3404 AKALA DR 
ETAL 

HAMILTON,PATRICK E ETAL 3394 AKALA DR 

AMORIN,HOWARD D ETAL 3384 AKALA DR 

4 

KIHEI HI 96753 

.,--------

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

LAHAINA HI 96761 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

.-
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64 2210140050000 

r--' "--"'--" 

65 2210140060000 

66 2210140070000 

67 2210140080000 

68 2210140080000 

69 2210140090000 

70 2210140100000 

71 2210140110000 

72 2210140120000 

73 2210140120000 

74 2210140120000 

75 2210140130000 

76 2210140140000 

77 2210140150000 

78 2210140160000 

79 2210140170000 

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT-PI/LANI HIGHWAY 

MATARESE,SALVATORE ETAL 17060 HALEAKALA HWY 

.,- ---------- .- _.---., ----.------,.- -

KIRBY,MICHAEL L ETAL 3360 AKALA DR 

WAH TIM LOCK TRUST ETAL 3762 CLAUDINE ST 

BRAUTIGAM,ANNETTE C ETAL 3340 AKALA DR 

BRAUTIGAM,ELFRIEDA TRUST 3216 MAPU PL 

HENDRICKSON, RALPH EIJAMIE A ETAL 3328 AKALA DRIVE 

COCKETT,MONA L TRUST ETAL 3310 AKALA DR 

DERENSIS,MARK HENRY ETAL 3304 AKALA DR 

MINCAVAGE,TRIXIE & DAVID TRUST ETAL 3294 AKALA DR 

VALlTE,RODOLFO T JR 3296 AKALA DR 

VALlTE,RONIE 3294 AKALA DR 

HIRANO,JAMES M II TRUST ETAL HIRANO,JAMES & JOYCE PO BOX 37 
TTEES 

UGALINOIZALDY ETAL 46 HUI DR 

SAGISI,HERMINIA TRUST ETAL SAGISI,HERMINIA TRS 3264 AKALA DR 

FREEMAN,CURTIS JAMES ETAL 1258 SPRING GLADE RD 

BANK OF NEW YORK MELLON TRS ETAL CIO BANK OF AMERICA 7105 CORPORATE DR 

KULA HI 96790 

KIHEI HI 96753 

HONOLULU HI 96816 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

LAHAINA HI 96761 

KIHEI HI 96753 

FAIRBANKS AK 99709 

PLANO TX 75024 
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------



80 2210140180000 

81 2210140190000'-

82 2210150010000 

83 2210150020000 

84 2210150030000 

85 2210150040000 

86 2210150050000 

87 2210150060000 

88 2210150070000 

89 2210150080000 

90 2210150090000 

91 2210150100000 

92 2210150110000 

93 2210150120000 

94 2210150130000 

95 2210150140000 

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT-PI/LANI HIGHWAY 

JOSEPHSON,RICHARD FAMILY TRUST 3244 AKALA DR 
ETAL 

---_. ..------_ .... - - ---- .. -,- '----
PFEIFER,DAVID METAL PO BOX 1325 

NIELSEN,TROY HARLEY HUGH ETAL 442 KUPULAU DR 

STINGER,GEORGE CHRISTOPHER TRUST 3200 AKALA DR 
ETAL 

MAURER,MATHEW REVOC LIVING TRUST MAURER,MATHEW 3190 AKALA DR 
ETAL 

ANDREWS,MICHAEL VERNON ETAL 3180 AKALA DR 

MUTH,STEVEN JOHN TRUST ETAL 3170 AKALA DR 

FITCH,RICHARD KEELER ETAL 3160 AKALA DR 

JOHNSON,RICHARD A ETAL POBOX 11715 

CROUSE, DOROTHY TR ETAL 3130 AKALA DR 

PACUBAS,ELlAS PILAR TRUST ETAL CIO ELIAS PILAR PACUBAS, 3120 AKALA DR 
TRUSTEE 

FRASER,MARIE-CLAUDE ETAL 3106 AKALA DR 

PIATKOWSKI,LEON ETAL 3090 AKALA DR 

CATERINA,WILLIAM CONTI ETAL 3076 AKALA PL 

YAMAMOTO,ROBERT SETAL 3066 AKALA DR 

CUMMINGS,FRANCIS R JR ETAL 3056 AKALA DR 

6 

KIHEI HI 96753 

.-.. ------~ .. - .'-' 
VOLCANO HI 96785 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

LAHAINA HI 96761 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 
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96 2210150150000 

~---

iz210-150160000 97 

98 2210260290000 

99 2210260300000 

100 2210260310000 

101 2210260320000 

102 2210260700000 

103 2210260710000 

104 2210260720000 

105 2210260730000 

106 2210260740000 

107 2210260750000 

108 2210260930000 

TMK LIST OF OWNERS/LESSEES ABUTTING THE SUBJECT PROPERTY 
WCPT-PI/LANI HIGHWA Y 

FULLER,DARLENE ROXANNE ETAL 365 HOOHANA ST STE D 

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

FENTON,DAVID WARREN ETAL 3021 MAPU PL 

HEWS,RICHARD & SHARON REVOC 925 9TH AVE SW 
LIVING TRUST ETAL 

SANDY FEET FAMILY TRUST ETAL CIO KAREN RIDDICK ETAL, 1639 HALAMA ST 
TTEE 

FELICIANO,NATHANIEL CRUZ ETAL 370 PUALOA NANI PL 

MULLlGAN,PHILIP EDWIN ETAL 364 PUALOA NANI PL 

BAARTMAN,JERRY HENRY ETAL 2806 OGDEN RD SE 

BONANNO,ANTHONY MARCEL ETAL 20837 NORTH 41ST AVE 

MOE,DAVID JAMES ETAL PO BOX 2056 

ANTOLlCK,PAUL JOSEPH ETAL MIM PAUL ANTOLICK 612 FOUNTAIN CREEK 
CIRCLE, 52304 RGE RD 

KNAKE,ROBERT AUSTIN ETAL 150 HOANO PL 

GOODFELLOW,DANIEL R & CLAUDIA TR CIO ESTHER NOLAN, PACIFIC POBOX598 
ETAL RIM LAND INC. 

WAILEA PUALANI ESTATES HIA ETAL CIO HAWAIIANA MGMNT CO 140 HOOHANA ST #210 
L TD,KAHULUI OFC CTR 

KAHULUI HI 96732 

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

KIHEI HI 96753 

ALBANY OR 97321 

KIHEI HI 96753 

KIHEI HI 96753 

KIHEI HI 96753 

CALGARY,AB 
CANADA 

GLENDALE AZ 85308 

KIHEI HI 96753 

SHERWOOD PARK, ALBERTA 
T8B 1 C9 CANADA 

KIHEI HI 96753 

WENATCHEE WA 98807 

KAHULUI HI 96732 
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M U IRAGA, INC. 

MICHAEL T. MUNEKIVO 

GWEN OHASHI HIRAGA 

MITSURU "MrCH" HIRANO 

KARLVNN F'UKUDA 

Kihei Community Association 
P.O. Box 662 
Kihei, Hawaii 96753 

MARK ALEXANDER ROY 

November 19, 2010 

SUBJECT: Piilani Highway Road Widening Project Between Kilohana 
Drive and Wailea Ike Drive. Kihei. Maui. Hawaii 

Dear Sir or Madam: 

The Draft Environmental Assessment (EA) for the Piilani Highway Widening Project 
between Kilohana Drive and Wailea Ike Drive has been filed with the Office of 
Environmental Quality Control (OEQC) and published in the October 23, 2010 
Environmental Notice. As represented, a second community meeting with representatives 
of the State of Hawaii Department of Transportation has been scheduled, as follows: 

Date: December 1, 2010 
Time: 6:30 p.m. 
Place: Kihei Elementary School Cafeteria 

250 Lipoa Street 
Kihei, Hawaii 96753 

The deadline for comments on the Draft EA is November 22, 2010. Since the scheduled 
community meeting is after the comment deadline we will continue to accept written 
comments until December 8, 2010, in order to include comments from participants at the 
community meeting. 
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Sir or Madam 
November 19, 2010 
Page 2 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

Sincerely, 

tM.J~ 
Colleen Suyama 
Senior Associate 

CS:yp 
cc: Michael Formby; Interim Director, Department of Transportation 

Edwin H. Sniffen, Department of Transportation, Highways Division 
Ferdinand Cajigal, Department of Transportation, Maui District Office 
Charles Jencks, Honua'ula Partners, LLC 
Randall Endo, A&B Wailea, LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Don Fujimoto, Keaka LLC 
Stan Watanabe, Austin Tsutsumi & Associates 
Keith Niiya, Austin Tsutsumi & Associates 
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MU IRAGA, INC. 

MICHAEl... T. MUNEKIYD 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLYNN FUK UOA 

Bud Pikrone 
Wailea Community Association 
555 Kaukahi Street, Suite 214 
Wailea, Hawaii 96753-4333 

MARK ALEXANOER ROY 

November 19, 2010 

SUBJECT: Piilani Highway Road Widening Project Between Kilohana 
Drive and Wailea Ike Drive, Kihei. Maui. Hawaii 

Dear Mr. Pikrone: 

The Draft Environmental Assessment (EA) for the Piilani Highway Widening Project 
between Kilohana Drive and Wailea Ike Drive has been filed with the Office of 
Environmental Qua,lity Control (OEQC) and published in the October 23, 2010 
Environmental Notice. As represented, a second community meeting with representatives 
of the State of Hawaii Department of Transportation has been scheduled, as follows: 

Date: December 1,2010 
Time: 6:30 p.m. 
Place: Kihei Elementary School Cafeteria 

250 Lipoa Street 
Kihei, Hawaii 96753 

The deadline for comments on the Draft EA is November 22, 2010. Since the scheduled 
community meeting is after the comment deadline we will continue to accept written 
comments until December 8, 2010, in order to include comments from participants at the 
community meeting. 
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Bud Pikrone 
November 19, 2010 
Page 2 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

Sincerely, 

~~ 
Colleen Suyama 
Senior Associate 

CS:yp 
cc: Michael Formby, Interim Director, Department of Transportation 

Edwin H. Sniffen, Department of Transportation, Highways Division 
Ferdinand Cajigal, Department of Transportation, Maui District Office 
Charles Jencks, Honua'ula Partners, LLC 
Randall Endo, A&B Wailea, LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Don Fujimoto, Keaka LLC 
Stan Watanabe, Austin Tsutsumi & Associates 
Keith Niiya, Austin Tsutsumi & Associates 
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MU IRAGA, INC. 

Madge Schaefer, President 
Maui Meadows Neighborhood Association 
520 Mikioi Place 
Kihei, Hawaii 96753 

MICHAEL T. MUNEKLYO 

GWEN OHASHI HIRAt;A 

MITSURU "MICI-I" HIRANO 

KARLYNN F"UKUOA 

MARK ALEXANDER ROY 

November 19, 2010 

SUBJECT: Piilani Highway Road Widening Project Between Kilohana 
Drive and Wailea Ike Drive . Kihei, Maui, Hawaii 

Dear Ms. Schaefer: 

The Draft Environmental Assessment (EA) for the Piilani Highway Widening Project 
between Kilohana Drive and Wailea Ike Drive has been filed with the Office of 
Environmental Quality Control (OEQC) and published in the October 23, 2010 
Environmental Notice. As represented, a second community meeting with representatives 
of the State of Hawaii Department of Transportation has been scheduled, as follows: 

Date: December 1, 2010 
Time: 6:30 p.m. 
Place: Kihei Elementary School Cafeteria 

250 Lipoa Street 
Kihei, Hawaii 96753 

The deadline for comments on the Draft EA is November 22, 2010. Since the scheduled 
community meeting is after the comment deadline we will continue to accept written 
comments until December 8, 2010, in order to include comments from participants at the 
community meeting. 

....... . . .... 

.......... . 

. . 

. ...... . 

. ,. ,,' p.1 an.rr·ineSnVironment· 
305 High Street, Suite 10~. Wailuku. ~aWaji 96793· ph: ~8~~~~~:-2(}15 ·fox: (80~)~~:87Q9. Plall.~":g@rilhP~~~J~lceT ·~~.r!.'·f'tf'fnFr~'~~ T~ t .. 

ft% PNnt,,{ nn R;':""t/ p,,";' 



Madge Schaefer, President 
November 19, 2010 
Page 2 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

CS:yp 

Sincerely, 

~~ 
Colleen Suyama 
Senior Associate 

cc: Michael Formby, Interim Director, Department of Transportation 
Edwin H. Sniffen, Department of Transportation, Highways Division 
Ferdinand Cajigal, Department of Transportation, Maui District Office 
Charles Jencks, Honua'ula Partners, LLC 
Randall Endo, A&B Wailea, LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Don Fujimoto, Keaka LLC 
Stan Watanabe, Austin Tsutsumi & Associates 
Keith Niiya, Austin Tsutsumi & Associates 
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MU IRAGA, INC. 

Madge Schaefer, President 
Maui Meadows Neighborhood Association 
P. O. Box 160 
Kihei, Hawaii 96753 

MICHAEL T. MUNEKIYO 

GWE"N OHASHI HIRAGA 

MIT5URU "MICH" HIRANO 

KARLYNN FUKUDA 

MARK ALEXANDER ROY 

November 19, 2010 

SUBJECT: Piilani Highway Road Widening Project Between Kilohana 
Drive and Wailea Ike Drive, Kihei, Maui. Hawaii 

Dear Ms. Schaefer: 

The Draft Environmental Assessment (EA) for the Piilani Highway Widening Project 
between Kilohana Drive and Wailea Ike Drive has been filed with the Office of 
Environmental Quality Control (OEQC) and published in the October 23, 2010 
Environmental Notice. As represented, a second community meeting with representatives 
of the State of Hawaii Department of Transportation has been scheduled, as follows: 

Date: December 1, 2010 
Time: 6:30 p.m. 
Place: Kihei Elementary School Cafeteria 

250 Upoa Street 
. Kihei, Hawaii 96753 

The deadline for comments on the Draft EA is November 22, 2010. Since the scheduled 
community meeting is after the comment deadline we will continue to accept written 
comments until December 8, 2010, in order to include comments from partiCipants at the 
community meeting. . 
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Madge Schaefer, President 
November 19, 2010 
Page 2 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

CS:yp 

Sincerely, 

~/o-
Colleen Suyama 
Senior Associate 

cc: Michael Formby, Interim Director, Department of Transportation 
Edwin H. Sniffen, Department of Transportation, Highways Division 
Ferdinand Cajigal, Department of Transportation, Maui District Office 
Charles Jencks, Honua'ula Partners, LLC 
Randall Endo, A&B Wailea, LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Don Fujimoto, Keaka LLC 
Stan Watanabe, Austin Tsutsumi & Associates 
Keith Niiya, Austin Tsutsumi & Associates 
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MU IRAGA, INC. 

MICHAEL T. MUNE:KIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLVNN FUKUDA 

Walter Enomoto 
Maui Bike Alliance 
293 South Mokapu Street 
Kahului, Hawaii 96732 

MARK ALEXANDER ROY 

November 19, 2010 

SUBJECT: Piilani Highway Road Widening Project Between Kilohana 
Drive and Wailea Ike Drive. Kihei, Maui. Hawaii 

Dear Mr. Enomoto: 

The Draft Environmental Assessment (EA) for the Piilani Highway Widening Project 
between Kilohana Drive and Wailea Ike Drive has been filed with the Office of 
Environmental Quality Control (OEQC) and published in the October 23, 2010 
Environmental Notice. As represented, a second community meeting with representatives 
of the State of Hawaii Department of Transportation has been scheduled, as follows: 

Date: December 1, 2010 
Time: 6:30 p.m. 
Place: Kihei Elementary School Cafeteria 

250 Lipoa Street 
Kihei, Hawaii 96753 

The deadline for comments on the Draft EA is November 22,2010. Since the scheduled 
community meeting is after the comment deadline we will continue to accept written 
comments until December 8, 2010, in order to include comments from participants at the 
community meeting. 
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Walter Enomoto 
November 19, 2010 
Page 2 

We look forward to your participation in the scheduled community meeting. If additional 
clarification is required, please contact me at 244-2015. 

CS:yp 

Sincerely, 

lkJeIo--
Colleen Suyama 
Senior Associate 

cc: Michael Formby, Interim Director, Department of Transportation 
Edwin H. Sniffen, Department of Transportation, Highways Division 
Ferdinand Cajigal, Department of Transportation, Maui District Office 
Charles Jencks, Honua'ula Partners, LLC 
Randall Endo, A&B Wailea, LLC 
Rebecca Broudy Collins, ATC Makena Holdings LLC 
Don Fujimoto, Keaka LLC 
Stan Watanabe, Austin Tsutsumi & Associates 
Keith Niiya, Austin Tsutsumi & Associates 
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APPENDIXL. 

Photographs 
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PHOTO NO. 1- KiiohanalMapulPi'ilani Intersection 
View East 

PHOTO NO.2 - KiiohanalMapulPi'ilani Intersection 
View North 



PHOTO NO.3 - Kilohana/MapulPi'ilani Intersection 
View South 

PHOTO NO.4 - Kilohana/MapulPi'ilani Intersection 
View West 



PHOTO NO.5 - Pi'ilani Highway View South Toward 
OkolanilMikioi Street 

\ 

PHOTO NO.6 - OkolanilMikioiIPi'ilani Intersection 
View East 



PHOTO NO.7 - Wailea IkelPi'i1ani Intersection 
View North 



PHOTO NO. 9- Wailea Ike Drive View West From 
Pi'i1ani Highway 



APPENDIXM. 

Draft Maui Island Plan 
Regional Transportation 

Network Map 
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APPENDIXN. 

Ordinance No. 3554 
(Honua'ula) 



!I ••.•.•..•..•. ~F~~Iii;II!M~aY~O~r!'~$ ~Offi~,c~eAIIIIIIIJ~t'~4~· ~~?~7"~ 
ORDINANCE NO. 3554 
Effective Date: Aoril 8. 2008 

ORDINANCE NO. 3554 

." BILL NO. _-=22=--_ (2008) 

A BILL FOR AN ORDINANCE TO REPEAL ORDINANCE NO. 2171 (1992) 
AND TO ESTABLISH KIHEI-MAKENA PROJECT DISTRICT 9 (WAILEA 670) zmoljl@ 

(CONDITIONAL ZONING), FOR APPROXIMATELY 670 ACRES SITIJA TED 
P AEAHU, PALAUEA, KEAUHOU, MAUl, HAWAII 

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUl: 

SECTION 1. Ordinance No. 2171 (1992) is hereby repealed in its entirety. 

SECTION 2. Pursuant to Chapters 19.45 and 19.510, Maui County Code, Kihei-Mokena 
Project District 9 (Wailea 670) zoning (conditional zoning) is hereby granted for those certain 
parcels of land located at Paeabu, Palauea, Keauhou, Maui, Hawaii, identified for real property 
tax purposes by Tax Map Key Nos. (2) 2-1-008:056 and (2) 2-1-008:071, comprising 
approximately 670 acres, and more particularly described in Exhibit "A", attached hereto and 
made a part hereof, and in Land Zoning Map No. L-590, which is on file in the Office of the 
County Clerk of the County of Maui, and which is by this reference made a part hereof. 

SECTION 3. Pursuant to Section 19.510.050, Maui County Code, the Kihei-Makena 
Project District 9 (Wailea 670) zoning gnmted by this ordinance is subject to the conditions set 
forth in Exhibit "B", attached hereto and made a part hereof, and the Unilateral Agreement and 
Declaration for Conditional Zoning, attached hereto and made a part hereof as Exhibit "C II

, 

SECTION 4. This ordinance shall take effect upon its approval. 

APPROVED AS TO FORM AND LEGALITY: 

Department of the Corporation Counsel 
County ofMaui 

S:\cLERICAL\LJN\ORD\CIZ\WBilc8670projdist9.doc 
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EXHIBIT liB" 

Conditions of Zoning 

I. That Honua' u1a Partners, LLC, its succe~sors and pennitted assigns, shall, at their 
own cost and expense, develop, maintaiq, and operate, or cause to be developed, 
maintained, and operated, a private water source, storage facilities, and 
transmission lines for the Wailea 670 Pl"9ject in accordance with Department of 
Water Supply standards and all applicable community plans. Honua'ula Partners, 
LLC, its successors and permitted assigas, shall comply with all reporting 
requirements of the State Commission on Water Resource Management. 

In addition, Honua 'ula Partners, LLC, its successors and permitted assigns, shall 
comply with applicable water ordinances that pertain to the supply and 
transmission of water from the island of Maui when such ordinances are enacted. 

At the time the project water system is completed, Honua 'ula Partners, LLC, its 
successors and permitted assigas, shall offer to the County the right to purchase 
the project water system at the cost of development of such system. 

The water rates for the residential workforce housing units shall be no higher than 
the general water consumer rates set by the County in its armual budget, for as 
long as the units are subject to Chapter 2.96, Maui County Code. 

2. That Honna 'ula Partners, LLC, its successors and permitted assigns, shall 
implement the following traffic improvements: 

a. Upgrade Piilani Highway, from Kilohana Drive to Wailea Ike Drive, to 
four lanes of traffic, The improvements shall be completed prior to the 
commencement of any construction on the site, with the exception of 
grading. 

b. Extend Piilani Highway for two lanes of traffic from Wailea Ike Drive to 
Kaukahi Street. The improvement shall be constructed at or prior to the 
completion of 50 percent of the project. Said improvement shall be 

. maintained by Honua 'ula Partners, LLC, its successors and permitted 
assigns. 

c. Signalize the Piilani Highway/Okolani DrivelMikioi Place intersection 
and provide an exclusive left-tum lane on Okolani Drive prior to 
occupancy of the first unit in Kihei-Mokena Project District 9. 

d. Modi/)' the Piilani HighwaylWailea Ike Drive intersection into a 
signalized intersection and provide a free right-tum lane from 
Piilani Highway to Wailea Ike Drive and a second right-tum lane from 



Wailea Ike Dri". to northbound Piiloni Highway prior to occupancy of the 
fIrst unit in Kihei-Makena Project District 9. 

e. Modify the Wailea AlanuilWailea Ike Drive intersection to add a 
signalized double right-turn moyement from northbound to eastbound 
turning traffic and provide two left-turn lanes for southbound traffic from 
Wailea Ike Drive prior to occupancy of the first unit in Kihei-Makena 
Project District 9. 

f. Modify the Piiloni HighwaylKilohana Drive/Mapu Place intersection to 
provide an exclusive left-turn lane, and the southbound Piiloni Highway 
approach to provide an exclusive right-turn lane into Mapu Place prior to 
occupancy of the first unit in Kihei-Makena Project District 9. 

g. Signalize the Wailea Ike DrivelKalai W.. Street intersection in 
coordination with Wailea Resort and Makena Resort when warranted. 

h. Signalize the Wailea AlanuilKaukahi DrivelKaukahi Street intersection in 
coordination with Wailea Resort and Makena Resort when warranted. 

3. That, as represented, Honua 'ula Partners, LLC, its successors and pennitted 
assigns, shall make a contribution to the County for traffic improvements in an 
amount equal to $5,000 per unit. The contribution shall be paid to the County 
prior to issuance of a building permit. Upon adoption of a traffic impact fee 
ordinance, Honua'ula Partners, LLC, its successors and pennitted assigns, shall 
comply with the ordinance in lieu of this voluntary contribution. Should a traffic 
impact fee ordinance be adopted prior to the collection of this contribution, the 
applicable amount shall be the greater of the two. Such contributions or fees shall 
not be a substitute for any other traffic infrastructure requirements related to the 
Change in Zoning. 

4. That Honua 'ula Partners, LLC, its successors and permitted assigns, shall be 
responsible for all required infrastructural improvements for the project, including 
water source and system improvements for potable and nonpotable use and fire 
protection, drainage improvements, traffic~related improvements, wastewater 
system improvements and utility upgrades, as determined by the appropriate 
goveriunental agencies and public utility companies. Except as otherwise 
provided by more specific conditions of zoning, said improvements shall be 
constructed and implemented concurrently with the development of each phase of 
Kihei-Makena Project District 9, and shall be completed prior to issuance of any 
certificate of occupancy or final subdivision approval, unless improvements are 
bonded by Honua'ula Partners, LLC, its sUCCessors and permitted assigns. 
Honua'ula Partners, LLC shall execute appropriate agreements with governmental 
agencies regarding participation in improvements of infrastructure and public 
facilities as determined by the A6encies. 
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5. That Honua'ula Partners, LLC, its successors and permitted assigns, shall provide 
workforce housing in accordance with Chapter 2.96, Maui County Code (the 
"Residential Workforce Housing Policy"); provided that, 250 of the required 
workforce housing units shall he located at the Kaonoulu Light Industrial 
Subdivision and completed prior to any market-rate unit, that 125 of those 
workforce housing units shall be ownershlp units, and that 125 of those units shall 
be rental units. In addition, construction bfthose workforce housing units shall be 
commenced within two years, provided all necessary permits can be obtained 
within that timeframe. Honua 'ula PartIiers, LLC, its successors and pennitted 
assigns, shall provide a minimum two-acre park at the Kaonoulu Light Industrial 
Subdivision, which shall he credited toward the requirements of 
Section 18.16.320, Maui County Code, for that subdivision. 

6. That a Drainage Master plan and Phasing Plan of improvements shall he 
submitted fur review and approval during Proj ect District Phase II processing. 
Said plan shall include the recommended drainage improvements as represented 
in the Preliminary Drainage Report. The County may require periodic updates of 
the Drainage Master Plan and Phasing Plan. 

7. That Honua 'ula Partners, LLC, its successors and permitted assigns, shall prepare 
an animal management plan that shall he submitted during Project District 
Phase II processing and approved by the Department of Land and Natural 
Resources prior to submittal of Project District Phase III processing. Said plan 
shall include procedures for the management of animal intrusions including, but 
not limited to, construction of boundary or perimeter fencing, wildlife control 
permits, and rodent and feral cat control. Honua 'u1a Partners, LLC, its successors 
and permitted assigns, shall implement the approved animal management plan. 
The Department of Land and Natural Resources may require periodic updates of 
the plan. 

8. That Honua'ula Partners, LLC, its successors and permitted assigns, shall inform 
owners within Kihei-Makena Project District 9 that the area is subject to the 
intrusion of mammals such as axis deer, pigs, and rodents, and the impacts and 
management plan associated with such intrusions. ' 

9. That Honua 'uJa Partners, LLC, its successors and permitted assigns, shall prepare 
an assessment of the owl (pueo or Hawaiian Short-eared Owl) and the Hawaiian 
Hoary Bat in coordination with the Department of Land and Natural Resources, 
and, if appropriate, mitigative measures shall he incorporated into Kihei-Makena 
Project District 9. Said assessment shall he prepared prior to submittal of Project 
District Phase II processing. 

10. That, in lieu of the dedication of a Little Leagne Field and related amenities as 
originally specified in Ordinance No. 2171 (1992), Exhibit "B", Condition No.8, 
and based on current land and construction cost estimates for the Little League 
Field, not less than $5,000,000 shall be paid to the County upon Project District 
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Phase II approval for the development of the South Maui Community Park. Said 
amount shaH not be credited against future park assessments. 

II. That Honua'ula Partners, LLC is proposing to develop 6 acres of private parks 
and 84 acres of open space within the dojvelopment Said private parks shall be 
open to the public and privately maintained. Furthermore, said private parks and 
open space shalJ not be used to satisfy the park assessment requirements under 
Section 18.16.320, Maui County Code, or for future credits under said subdivision 
ordinance. The Director of Parks and Recreation and Honua 'ula Partners, LLC 
agree that the park assessment shall be satisfied with an in-lieu cash contribution 
for the entire project. The amounts and timing.of payment of said in-lieu fees 
shall be subject to the provisions of Section 18.16.320, Maui County Code. 

12. That, as represented by Honua'ula Partners, LLC, the golf course shall be subject 
to the following conditions: 

a, Honua'ula Partners, LLC, its successors and permitted assigns, shall 
permit one nonprofit organization per quarter of the calendar year, other 
than Maui Junior Golf Association (''Maui Junior Golf,), the use of the 
golf course and the clubhouse for a fund-raising activity upon terms 
mutually agreed upon with said nonprofit organization. 

b, Hanua'ula Partners, LLC, its successors and permitted assigns, shall: 
(I) develop an organized instructional program for junior golfers at its 
facility from September to January each year; (2) permit Maui Junior Golf 
the use of the golf course in accordance with Honua 'ula Partners, LLC's 
instructional program; and (3) sponsor one Maui Junior Golf fund-raising 
tournament per year. The terms of the Junior Golf Program by Honua'ula 
Partners, LLC shall be as follows: 

The instructional program will be developed to teach youngsters ages 12 
to 18 years of age the fundamentals of golf and how to play the game, 
while also providing quality instruction/training three days a week from 
September I through January 31, with some blackout dates. This program 
will support the overall efforts ofMaui Junior Golf . 

. Private lessons will also be available at a discounted rate of 50 percent of 
the regular rate based on two lessons per junior golfer for a maximum of 
50 lessons per month from February through August on a space-available 
basis. 

For the annual fund-raising event for the Maui Junior Golf, the rate per 
player shail be 50 percent of the regular rate with the number of golfers 
limited to no more than 144 players per event . 

• 
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c. Honua 'ula Partners, LLC, its successors and permitted assigns, shall 
permit the Maui Interscholastic League ("MIL") and the Hawaii High 
School Athletic Association ("HHSAA") to each use the golf course once 
per year for an official MIL golf tournament or an official HHSAA golf 
tournament if requested by the MIL or the HHSAA, or for regular season 
play-oflS ifrequested by the MIL.: 

d. Honua'ula Partners, LLC, its SUccessors and permitted assigns, shall 
pennit Maui residents to play at tlie golf course on Tuesday of each week. 
The charge for Maui residents for green fees, including golf cart rental 
fees, shall not exceed 40 percent M the average market rate for green fees 
and golf cart rental fees in South Maui, and shall exclude all membership 
fees. 

13. That Honuaula Partners, LLC, its successors and permitted assigns, shall prepare 
a Cultural Resources Preservation Plan ("CRPP"), in consultation with: 
Na Kupuna 0 Maui; Hneal descendents of the area; other Native Hawaiian 
groups; the Maui County Cultural Resources Commission; the Maui/Lanai Island 
Burial Council; the Office of Hawaiian Affairs; the State Historic Preservation 
Division, Department of Land and Natural Resources; the Maui County Council; 
Na Ala Hele; and all other interested parties. Prior to initiating this consultation 
process, Honua' ula Partners, LLC, its successors and pennitted assigns, shall 
publish a single public notice in a Maui newspaper and a State-wide newspaper 
that are published weekly. The CRPP shall consider access to specific sites to be 
preserved, the manner and method of preservation of sites, the appropriate 
protocol for visitation to cultural sites, and recognition of public access in 
accordance with the Constitution of the State of Hawaii, the Hawaii Revised 
Statutes, and other laws, in Kihei-Makena Project District 9. 

Upon completion of the CRPP, Honua'ula Partners, LLC, its successors and 
permitted assigns, shall SUbmit the plan to the State Historic Preservation 
Division, Department of Land and Natural Resources, and the Office of Hawaiian 
Affairs for review and recommendations prior to Project District Phase II 
approval. Upon receipt of the above agencies' comments and recominendations, 
the CRPP shall be furwarded to the Maui County Cultural Resources Commission 
for its review and adoption prior to Project District Phase 11 approval. 

14. That a nonpotable water supply system shall be utilized for all irrigation purposes. 

15. That, during construction, all dust control shall utilize nonpotabIe water or 
effiuent, which may be obtained from the Kihei Wastewater Reclamation Facility 
when available. 

16. That Honua' u1a Partners, LLC, its successors and permitted assigns, shall provide 
a Sewage Disposal Analysis that has been reviewed and commented on by the 
State Department of Health, the State Department of Land and Natural Resources, 
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the County Department of Environmental Management, and the County 
Department of Water Supply prior to Project District Phase II approval. The 
Sewage Disposal Analysis, along with reviews and comments, shall be submitted 
to the Maui County Council for review and the project shall be subject to 
additional conditions or amendments by the Maui County Council if warranted by 
the Sewage Disposal Analysis. . 

17. That Honua 'ula Partners, LLC, its successors and permitted assigns, shall 
construct, maintain, and/or participate in 'the operation of a private wastewater 
treatment facility and system that accommodate the needs of the entire 
Kihei-Makena Project District 9. All reclaimed water from the private wastewater 
treatment facility shall be utilized for irrigation, dust control, or other nonpotable 
purposes, and none of the reclaimed water shall be placed into injection wells. 

The sewer rates for the residential workforce housing units shall be no higher than 
the residential sewer rates set by the County in its annual budget, for as long as 
the units are subject to Chapter 2.96, Maui County Code. 

18. That Honua 'ula Partners, LLC, its successors and permitted assigns, shall address 
in their Project District Phase II application the following: 

a. Condition I of the Department of Health's "Twelve Conditions Applicable 
To All New Golf Course Development" ("12 Conditions") relating to an 
approved sampling plan, establishment of the baseline 
groundwater/vadose zone water quality, and if appropriate, nearshore 
water quality, has been met to the satisfaction ofthe Director of Health; 

b. Conditions 2 and 3 of the Department of Health's "12 Conditions" relating 
to groundwater monitoring have been satisfied by the Director of Health; 

c. Condition 4 relating to the preliminary proposal of the individual 
treatment system meets the requirements of the Department of Health, and 
fmal design shall be approved at the time of Project District Phase III; 

d. Condition 5 of the Department of Health's "12 Conditions" relating to use 
of effluent has been satisfied; 

e. Condition 6 of the Department of Health's "12 Conditions" relating to golf 
carts and storage of petroleum has been addressed and incorporated in the 
design and layout of the buildings; 

f. Conditions 7, 8, and 11 of the Department of Health's "12 Conditions" 
relating to fertilizers, biocides, and pesticides and the Integrated Golf 
Course Management Plan have been reviewed, and comments from the 
Department of AgricuLure and the Department of Health have been 
incorporated in the design and layout of the golf courses; 
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g. Condition 9 of the Department of Health's "12 Conditions" relating to 
noise from maintenance facilities has been addressed through the location 
and design of the maintenance activities and facilities; 

h. Condition 10 of the Departmeni of Health's "12 Conditions" and the 
County Department of EnviroIuncntal Management's concerns and 
recommendations relating to solid waste disposal management activities 
and facilities are identified and de;igned; 

i. Condition 12 of the Department of Health's "12 Conditions" relating to 
soil runoff during construction and concerns of the State Deparnnent of 
Transportation; the County Department of Public Works; the State 
Department of Health; and the Natural Resources Conservation Service of 
the United States Department of Agriculture relating to drainage are 
addressed and incOlporated in the design and layout of the plans, and a 
preliminary erosion control and drainage report is included in the 
application; 

j. ConfIrmation from Maui Electric Company, Ltd. ("MECO") that the 
proposal to relocate andlor landscape MECO facilities is incorporated in 
the application and site plan; and 

k. Roadway improvements to the satisfaction of the State Department of 
Transportation and the County Department of Public Works and proposed 
agreements are incorporated in the application and site plan and finalized 
as part of Project District Phase II approval. 

19. That Honua'ula Partners, LLC, its SUccessors and permitted assigns, shall execute 
appropriate agreements with the State of Hawaii and County of Maui agencies 
regarding participation in improvements of infrastructure and public facilities 
where such improvements are reasonably related to Honua'ula Partners, LLC 's 
project. 

20. That marine monitoring programs shall be conducted which include monitoring 
and assessment of coastal water resources (groundwater and surface water) that 
receive surface water or groundwater discharges from the hydrologic unit where 
the project is located. Monitoring programs shall include both water quality and 
ecological monitoring. 

Water Quality Monitoring shall provide water quality data adequate to assess 
compliance with applicable State water quality standards at Hawaii 
Administrative Rules Chapter 11-54. Assessment procedures shan be in 
accordance with the current Hawaii Department of Health ("HIDOH") 
methodology for Clean Water Act Section 305(b) water quality assessment, 
including use of approved analytical methods and quality control/quality 
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assurance measures. The water quality data shall be submitted annually to 
HIDOH for use in the State's Integrated Report of Assessed Waters prepared 
under Clean Water Act Sections 303(d) and 305(b). If this report lists the 
receiving waters as impaired and requiring a Total Maximum Daily Load 
("TMDL") study, then the monitoring program shall be amended to evaluate 
land-based pollutants, including: (1) monitoring of surface water and 
groundwater quality for the pollutants identified as the source of the impairment; 
and (2) providing estimates of total mass discharge of those pollutants on a daily 
and annual basis from all sources, inchiding infiltration, injection, and nmoff. 
The results of the land-based pollution water quality monitoring and loading 
estimate shall be submitted to the HlDOH'Environmental Planning Office, TMDL 
Program. 

The ecological monitoring shall include ecological assessment in accordance with 
the Coral Reef Assessment and Monitoring Program protocols used by the 
Department of Land and Natural Resources. The initial assessment shall use the 
full protocol. Subsequent annual assessments can use the Rapid Assessment 
Techniques. Results shall be reported annually to the Aquatic Resources 
Division, Department of Land and Natural Resources. 

21. That all exterior lighting shall be shielded from adjacent residential properties and 
near shore waters. Lighting requirements in force at the time of building pennit 
application shall be applied. 

22. That Honua ·ula Partners, LLC, its successors and permitted assigns, shall pay the 
Department of Education $3,000 per dwelling unit upon issuance of each building 
permit to be used, to the extent possible, for schools serving the Kihei-Makena 
Community Plan area; provided that, should the State pass legislation imposing 
school impact fees that apply to Kihei-Makena Project District 9, Honua·ula 
Partners, LLC, its successors and pennitted assigns, shall from that point forward 
comply with the State requirements, or contribute $3,000 per dwelling unit, 
whichever is greater. 

23. That Honua'ula Partners, LLC, its successors and pennitted assigns, shall fund 
and construct adequate civil defense measures as determined by the State and 
County ofMaui civil defense agencies. 

24. That Honua'ula Partners, LLC, its successors and permitted assigns, shalJ provide 
to the County two acres of land with direct acceSS to the Piilani Highway 
extension for the development of fire control facilities within the village 
mixed-use sub-district at the time 50 percent of the total unit/lot COWIt has 
received either a certificate of occupancy or final subdivision approval. The 
acreage provided shall have roadway and full utility services provided to the 
parcel. 
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That Honua 'uJa Partners, LLC, its successors and permitted assigns, shall 
contribute $550,000 to the County for the development of a police station in 
South Maui, to be paid at the time a conlmct is entered into for the construction of 
that police station. 

25. That no transient vacation rentals or' time shares shall he allowed within 
Kihei-Makena Project District 9; and further, no special use permit or conditional 
permit for such accommodations shall be accepted by the Department of 
Planning. . 

26. That Honua'ula Partners, LLC, its successors and permitted assigns, shall provide 
a preservation/mitigation plan pursuant to Chapter 6E, Hawaii Revised Statutes, 
that has been approved by the State Historic Preservation Division, Department of 
Land and Natural Resources, and the Office of Hawaiian Affairs prior to Project 
District Phase II approval. 

27. That Honua'uJa Partners, LLC, its successors and permitted assigns, shall provide 
the report "Remnant Wiliwili Forest Habitat at Wailea 670, Maui, Hawaii by 
Lee Altenberg, Ph.D,", along with a preservation/mitigation plan, to the State 
Department of Land and Natural Resources, the United States Fish and Wildlife 
Service, and the United States Corps of Engineers for review and 
recommendations prior to Project District Phase II approval. The Maui Planning 
Commission shall consider adoption of the plan prior to Project District Phase II 
approval. 

Such plan shall include a muumum preservation standard as follows: That 
Honua 'ula Partners, LLC, its successors and pennitted assigns, shall establish in 
perpetuity a Conservation Easement (the "Easement"), entitled "Native Plant 
Preservation Area", for the conservation of native Hawaiian plants and significant 
cultural sites in Kihei-Makena Project District 9 as shown on the attached map. 
The Easement shall comprise the portion of the property south of latitude 
20'40'15.00''N, excluding any portions that the State Department of Land and 
Natural Resources, the United States Fish and Wildlife Service, and the United 
States Corps of Engineers find do not merit preservation, but shall not be less than 
18 acres and shall not exceed 130 acres. 

The scope of the Easement shall be set forth in an agreement between Honua'ula 
Partners, LLC and the County that shall include: 

a. A commitment from Honua'ula Partners, LLC, its successors and 
permitted assigns, to protect and preserve the Easement for the protection 
of native Hawaiian plants and significant cultural sites worthy of 
preservation, restoration, and interpretation for public education and 
enrichment consistent with a Conservation Plan for the Easement 
developed by Honua 'ula Partners, LLC and approved by the State 
Department of Land and Natural Resources, the United States Geological 
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Survey, and the' United States Fish and Wildlife Service; and with a 
Cultural Resource Preservation Plan, which includes the management and 
maintenance of the Easement, developed by Honua'ula Partners, LLC and 
approved by the State Department of Land and Natural Resources 
(colIectively, the "ConservationfPrfservation Plans"). 

b. That Honua'ula Partners, LLC, its successors and permitted assigns, shall 
agree to confine use of the EascpIcnt to activities consistent with the 
purpose and intent of the Easement. 

c. 1b.at Hanua 'ula Partners, LLC, its successors and permitted assigns, shall 
be prohibited from development in the Easement other than erecting 
fences, enhancing trails, and constructing structures for the maintenance 
needed for the area, ·in accordance with the ConservationIPreservation 
Plans. 

d. That title to the Easement shall be held by Honua'ula Partners, LLC, its 
successors and permitted assigns, or conveyed to a land trust that holds 
other conservation easements. Access to the Easement shall be permitted 
pursuant to an established schedule specified in the 
ConservationIPreservation Plans to organizations on Maui dedicated to the 
preservation of native plants, to help restore and perpetuate native species 
and to engage in needed research activities. These organizations may entcr 
the Easement at reasonable times for cultural and educational purposes 
only. 

e. Honua' ula Partners, LLC, its successors and permitted assigns, shall be 
allowed to receive all tax benefits allowable under tax laws applicable to 
the Easement at the time that said Easement is established in Kihei
Makena Project District 9, which will be evidenced by the recordation of 
the Easement in the Bureau of Conveyances, State of Hawaii. 

28. That. prior to the commencement of any construction activity. Honua'ula 
Partners, LLC, its successors and pennitted assigns, shall develop and submit a 
Transportation Management Plan ("TMP"), to be reviewed and approved by the 
State Department of Transportation, the County Department of Public Works, and 
the County Department of Transportation. The purpose of the TMP shall be to 
reduce traffic generated by construction activity related to the Kaonoulu Light 
Industrial Subdivision and Kihei-Makena Project District 9, including traffic 
generated by the improvements to Piilani Highway between Kilohana Drive and 
Wailea Ike Drive. The TMP shall provide for programs such as park and ride, 
shuttles, and/or restrictions on worker access to ongoing construction activity 
during peak hour traffic. Upon approval, project contractors shall implement the 
TMP during construction activities. Honua'ula Partners, LLC, its successors and 
permitted assigns, shall subm:: an annual report to the State Department of 
Transportation, the County Department of Public Works, the County Department 
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of Transportation, and the Maui County Council to document the success of the 
TMP in meeting its benchmarks ofreducing traffic during project construction. 

That as part of the Project District Phase II application, Honua'ula Partners, LLC, 
its successors and permitted assigns,. shall submit a TMP to reduce the 
dependency on individual vehicular tra'nsportation modes. The TMP shall be 
reviewed and approved by the State Department of Transportation, the County 
Department of Public Works, and the County Department of Transportation prior 
to Project District Phase II approval. 

29. That Honua'ula Partners, LLC, its successors and permitted assigns, shall provide 
annual compliance reports to the Department of Plarming and the Maui County 
Council on the status of the project and progress in complying with the conditions 
imposed, commencing within One year of the effective date of the ordinance. 

30. All energy systems for all residential units shall be designed and constructed to 
meet all applicable ENERGY STAR requirements established by the Climate 
Protection Division of the United States Environmental Protection Agency in 
effect at the time of construction. For purposes of this condition, energy systems 
shall include all hot water systems, roof and attic areas, outside walls, windows, 
air cooling systems, and heating systems. 

All residential units shall be equipped with a primary hot water system at least as 
energy efficient as a conventional solar panel hot water system, sized to meet at 
least 80 percent of the hot water demand for the respective units. 

All air cooling systems and all heating systems for laundry facilities, swimming 
pools, and spa areas shall make maximum use of energy~efficient construction 
and technology. 
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APPENDIX N-l. 

Ordinance No. 3613 
(Makena Resort) 



ORDINANCE NO. 3613 

BILL NO. _-2..11!..!.7 __ (2008) 

A BILL FOR AN ORDINANCE TO AMEND PORTIONS OF 
LAND ZONING MAP NOS. 5 AND 514 TO ESTABLISH A-2 APARTMENT 

DISTRICT, B-2 COMMUNITY BUSINESS DISTRICT, B-R RESORT 
COMMERCIAL DISTRICT, H-M HOTEL DISTRICT, PK-1 NEIGHBORHOOD 

PARK DISTRICT, PK-4 GOLF COURSE PARK DISTRICT, R-1 AND R-3 
RESIDENTIAL DISTRICT ZONING (CONDITIONAL ZONING) FOR LANDS 

SITUATED AT MAKENA, MAUl, HAWAII 

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUl: 

SECTION 1. Pursuant to Chapters 19.08,19.12,19.14,19.18,19.22,19.510, and 

19.615, Maui County Code, portions of Land Zoning Map Nos. 5 and 514 are hereby 

amended for certain parcels of land located in Makena, Maui, Hawaii, identified in Table 

1, comprising approximately 603.303 acres, and more particularly described in Exhibit "A", 

which is attached hereto and made a part hereof, and in Land Zoning Map No. L-585, on 

file in the Office of the County Clerk of the County of Maui and which is by reference made 

a part hereof. 

Table 1 

"..,4 ... "'", IN 'f> 

TMK Lot No. From To Acres 

2-1-5:por. 108, p~r. 120; 2-1-6:36, County Ag, A1, 
A2, R1, GC & por. 57; 2-1-8:por. 78, por. 79, por. 1,17,18 OS, PK-4 437.085 

81,porgO R-3,OZ 

2-1-5:por. 108; 2-1-8:por. 78, por. 2A, 2C, 8A, County Ag, R 1, 
A1, R-3, OZ, A2 119.719 79, por. 81, por 90 8C,216 GC &OS, STP 

2-1-8:por. 90 4,6 A1, A2 R3 3.361 



2-1-7:por.68 118 R-2 BR 0.460 

2-1-5:por. 108, por. 124; 2-1-6:por. 5,12,13, 14, Park, R-2, GC & 56, por. 57, por. 59; 2-1-7:por. 68, 16 OS, R-1, H-M PK-1 4.205 
93, 94 

2-1-5:83,84,85, por. 108, por. 120, 15B, 19 GC & OS, HM 28.173 2-1-7:4 B-R, A-1, OZ 

2-1-5:por. 108 20 A2, GC & as, 82 9.817 R-3 

2-1-5:por. 108 22A A2 R1 0.483 

SECTION 2. Pursuant to Section 19.510.050, Maui County Code, the changes in 

zoning established by this ordinance, as set forth in Table 1 above, comprising 

approximately 603.303 acres and delineated on Land Zoning Map No. L-585, are subject 

to the conditions set forth in Exhibit "6", which is attached hereto and made a part hereof, 

and the Unilateral Agreement and Declaration for Conditional Zoning, which is attached 

hereto and made a part hereof as Exhibit "C". 

SECTION 3. Existing zoning in Land Zoning Map No. 514, which is not changed by 

this ordinance, identified in Table 2, comprising 152.386 acres, and more particularly 

described in Exhibit "D", which is attached hereto and made a part hereof, is incorporated 

within Land Zoning Map No. L-585, remaining in full force and effect. 
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Table 2 

2-1-5:por. 108 2B, 3, 8B, 80 2-1-8:por. 78, por. 79, por. 80, por. 90, 98, 10,21A A-2 
pOL 99,100,106 

2-1-7:92 7 R-3 

2-1-8:por. 80, por. 99 9 R-2 

2-1-7:por. 68; 2-1-8:por. 80 11A B-R 

2-1-5:86, poL 124, 125; 2-1-6:37, por. 56, 15A H-M por 59 

2-1-5:por. 108 22B R-1 

SECTION 4. This ordinance shall take effect upon its approval. 

APPROVED AS TO FORM 

AND LEGALITY: IJ 
'-I , J 

LIE ____ 
A 

tI JL~ , / 
j;JAMES A. GIROUX 

/ Deputy Corporation Counsel 
/ / County of Maui 

. / S:ICLERICALILJNIORD\CIZlmakenadz.wpd 

" 

3 

97.628 

0.420 

2.918 

9.062 

38.262 

4.096 



EXHIBIT "B" 

Conditions of Zoning 

INTRODUCTORY NOTES: 

A. Unless otherwise specified, each condition applies to 
each project. 

B. The following definitions 
conditions: 

"County" means the County of Maui. 

shall apply to these 

"Developer" means Keaka LLC; Makena Golf, LLC; Makena 
Hotel, LLC; Makena MF-2&3, LLC; and Makena Resort Services 
LLC; their successors and permitted assigns; and any future 
developer or owner of any property that is the subject of 
this Change in Zoning. 

"Project" means each development that requires an SMA 
permit from the Maui Planning Commission. 

"SMA" means Special Management Area. 

"State" means the State of Hawaii. 

Density and Height Restrictions 

1. In the R-l, R-2, and R-3 ReSidential District zoned 
areas, the density shall not exceed 2.5 single-family 
dwelling units per acre. 

2. In the A-2 Apartment District zoned areas, the density 
shall not exceed eight units per acre, and the 
building height shall not exceed 45 feet. Height 
shall be measured from the natural or finish grade, 
whichever is lower. 

3. In the B-2 Community Business District zoned areas, 
the gross floor area of each building shall not exceed 
60 percent of the total lot area. 



4. On Lot 19 (H-M Hotel District), the building height 
shall not exceed 45 feet and shall be consistent with 
the Urban Design Standards for Building Form in the 
Kihei-Makena Community Plan; no more than 89 units 
shall be developed; and no lockout units shall be 
allowed. Height shall be measured from the natural or 
finish grade, whichever is lower. 

5. The developer shall preserve Makena's significant 
views of the Pacific Ocean and the broad vista to the 
Central Maui and Upcountry regions. The use of walls 
higher than four feet in front yard setbacks shall be 
prohibited. 

Noise Mitigation 

6. In the B-2 Community Business District zoned areas, 
the following permitted uses shall incorporate 
acoustical measures into the facility to mitigate 
potential noise impacts: amusement enterprises, 
including billiard and pool halls; auditoriums and 
theaters; baseball and football stadiums and other 
sport activities and amusements; bowling alleys; 
dancing and hula studios; gymnasiums; miniature golf 
courses; music conservatories and music studios; 
physical-culture studios; and printing, lithography, 
and publishing shops. 

Lighting Standards 

7. All exterior lighting shall be shielded from adjacent 
residential properties and nearshore waters, and shall 
be fully shielded to prevent uplight. Lighting 
requirements in force at the time of building permit 
application shall be applied. 

Screening of Certain Uses 

8. In the B-2 Community Business District zoned areas, 
merchandise, equipment, and supplies shall be stored 
within enclosed buildings or enclosed areas that are 
appropriately screened with fencing and landscape 
planting for the following permitted uses: equipment 
rental and sales yards; hardware and garden supply 
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stores; parcel delivery stations; 
lithography, and publishing shops. 

Education 

and printing, 

9. The developer, its successors and permitted assigns, 
shall pay the Department of Education $3,000 per 
dwelling unit upon issuance of each building permit to 
be used, to the extent possible, for schools serving 
the Kihei-Makena Community Plan area; provided that, 
should the State pass legislation imposing school 
impact fees that apply to the Makena Resort Area, the 
developer, its successors and permitted assigns, shall 
from that point forward comply with the State 
requirements, or contribute $3,000 per dwelling unit, 
whichever is greater. Should a previous agreement 
exist between the Department of Education and the 
landowner, this condition shall prevail. 

Transportation 

10. The developer shall provide pedestrian and bicycle 
access ways within the roadways throughout and 
fronting the Makena Resort Area. A schematic plan for 
pedestrian and bicycle access ways throughout and 
fronting the Makena Resort Area shall be submitted to 
the Department of Planning for consideration by the 
Maui Planning Commission in conjunction with SMA 
permit applications. 

11. The developer shall make a contribution to the County 
for traffic improvements in an amount equal to $5,000 
per unit. The contribution shall be paid to the 
County prior to issuance of the initial building 
permit. Upon adoption of a traffic impact fee 
ordinance, the developer shall comply with the 
ordinance in lieu of this voluntary contribution. 
Should a traffic impact fee ordinance be adopted prior 
to the collection of this contribution, the applicable 
amount shall be the greater of the two. Such 
contributions or fees shall not be counted towards 
Condition No. 12 below. 

12. Upon commencement of the first phase of construction, 
the developer shall pay its pro-rata share to upgrade 
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Piilani Highway from Kilohana Drive to Wailea Ike 
Drive to four lanes of traffic, and shall cooperate 
with the State Department of Transportation and other 
area developers to implement such improvements 
concurrent with development. 

13. The developer shall provide construction access roads 
from Piilani Highway to the construction sites. 
Construction traffic shall be prohibited on Kilohana 
Drive, Wailea Ike Drive, Wailea Alanui Drive, and 
Makena Alanui Drive to the extent practicable. 

14. The developer shall develop and submit a 
Transportation Management Plan ("TMP"), to be reviewed 
and approved by the State Department of 
Transportation, the County Department of Public Works, 
and the County Department of Transportation. The 
purpose of the TMP shall be to reduce traffic 
generated by construction activity related to the 
Makena Resort Area. The TMP shall provide for 
programs such as park and ride, shuttles, and/or 
restrictions on worker access to ongoing construction 
acti vi ty during peak hour traff ic. upon approval, 
project contractors shall implement the TMP during 
construction activities. The developer shall submit 
an annual report to the State Department of 
Transportation, the County Department of Public Works, 
the County Department of Transportation, and the Maui 
County Council to document the success of the TMP in 
meeting its benchmarks of reducing traffic during 
project construction. 

The TMP shall be reviewed and approved by the state 
Department of Transportation, the County Department of 
Public Works, and the County Department of 
Transportation prior to issuance of each SMA permit 
within the Makena Resort Area. 

15. As part of the first SMA application, the developer 
shall submit a TMP to reduce the dependency on 
individual vehicular transportation modes. The TMP 
shall be reviewed and approved by the State Department 
of Transportation, the County Department of Public 
Works, and the County Department of Transportation to 
address post-construction traffic issues. 
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Civil Defense 

16. The developer shall participate in the pro rata 
funding and construction of adequate civil defense 
measures as determined by the State and County civil 
defense agencies. 

Historical and Cultural Resources 

17. Should any human burials or any historic sites such as 
artifacts, charcoal deposi ts, stone platforms, 
pavings, or walls be found, the developer shall stop 
construction work in the immediate vicinity and notify 
the State Historic Preservation Division (SHPD), the 
Maui/Lanai Island Burial Council (MLIBC), and the Maui 
County Cultural Resources Commission (CRC). 

18. The developer, its successors and permitted assigns, 
shall provide a comprehensive preservation/mitigation 
plan pursuant to Chapter 6E, Hawaii Revised Statutes, 
that has been approved by the State Historic 
Preservation Division, Department of Land and Natural 
Resources, and the Office of Hawaiian Affairs prior to 
any grading within the project area. 

Nearshore Water Quality 

19. Marine monitoring programs shall be conducted which 
include monitoring and assessment of coastal water 
resources (groundwater and surface water) that receive 
surface water or groundwater discharges from the 
hydrologic unit where the project is located. 
Monitoring programs shall include both water quality 
and ecological monitoring. 

Water Quality Monitoring shall provide water quality 
data adequate to assess compliance with applicable 
State water quality standards at Hawaii Administrative 
Rules Chapter 11-54. Assessment procedures shall be 
in accordance with the current Hawaii Department of 
Heal th ("HIDOH") methodology for Clean Water Act 
Section 305(b) water quality assessment, including use 
of approved analytical methods and quality 
control/quality assurance measures. The water quality 
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data shall be submitted biannually, or every six 
months, to HIDOH for use in the State's Integrated 
Report of Assessed Waters prepared under Clean Water 
Act Sections 303 (d) and 305 (b) . If this report lists 
the receiving waters as impaired and requiring a Total 
Maximum Daily Load ("TMDL") study, then the monitoring 
program shall be amended to evaluate land-based 
pollutants, including: (1) monitoring of surface 
water and groundwater quality for the pollutants 
identified as the source of the impairment; and 
(2) providing estimates of total mass discharge of 
those pollutants on a daily and annual basis from all 
sources, including infiltration, injection, and 
runoff. The results of the land-based pollution water 
quality monitoring and loading estimate shall be 
submitted to the HIDOH Environmental Planning Office, 
TMDL Program. 

The ecological monitoring shall include ecological 
assessment in accordance with the Coral Reef 
Assessment and Monitoring Program protocols used by 
the Department of Land and Natural Resources. The 
initial assessment shall use the full protocol. 
Subsequent biannual assessments can use the Rapid 
Assessment Techniques. Results shall be reported 
biannually to the Aquatic Resources Division, 
Department of Land and Natural Resources. 

The monitoring and assessments shall be conducted by 
degreed scientists experienced with Clean Water Act 
programs, water quality monitoring, water quality 
assessment, water quality-based permitting, water 
quality modeling, watershed planning, and TMDL. Study 
design should be made available for both public review 
and peer review by the State Department of Health, 
Department of Aquatic Resources, and the University of 
Hawaii researchers. Results of monitoring shall be 
published and publicly available online. 

20. The developer shall implement efficient soil-erosion 
and dust-control measures during and after development 
to the satisfaction of DOH and the County. 
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Transfer of Ownership 

21. The developer shall give notice to the Department of 
Planning and the Council of any intent to sell, lease, 
assign, place in trust, or otherwise voluntarily alter 
the ownership interests in the Makena Resort Area, 
prior to any development. 

Compliance with Conditions 

22. The developer shall provide timely annual compliance 
reports to the Planning Director and the Council. The 
compliance reports shall include: (a) the status of 
the developer's compliance with each of these 
conditions; and (b) a reasonable estimate of the time 
needed for full compliance. 

23. Failure to fulfill any condition may result in a 
reversion to former or mOre appropriate zoning or 
community plan designations or other remedies. 

24. If any of the property subject to this Change in 
Zoning is consolidated with other property for 
purposes of an SMA permit application, these 
conditions shall apply to the entirety of the 
consolidated property. 

Residential Workforce Housing 

25. The developer shall comply with 
Residential Workforce Housing Policy 
Chapter 2.96, Maui County Code. 

the County's 
as provided in 

Water 

26. The developer shall comply with all applicable County 
water ordinances. 

The water rates for the residential workforce housing 
units shall be no higher than the general water 
consumer rates set by the County in its annual budget, 
for as long as the units are subject to Chapter 2.96, 
Maui County Code. 
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27. The developer shall provide a water conservation plan 
for the Makena Resort Area, approved by the Department 
of Water Supply, prior to the issuance of any SMA 
permi ts . For each proj ect, the developer shall 
construct a dual waterline system to accommodate the 
use of non-potable water for landscaping and 
irrigation purposes prior to the issuance of any 
building permits. 

Energy 

28. All energy systems for all residential, commercial, 
and hotel units shall be designed and constructed to 
meet all applicable ENERGY STAR® requirements 
established by the Climate Protection Division of the 
United States Environmental Protection Agency in 
effect at the time of construction. For purposes of 
this condition, energy systems shall include all hot
water systems, roof and attic areas, outside walls, 
windows, air-cooling systems, and heating systems. 

29. All residential, commercial, and hotel units shall 
comply with Chapter 16.16, Maui County Code. 

30. All air-cooling systems and all heating systems for 
laundry facilities, swimming pools, and spa areas 
shall make maximum use of energy-efficient 
construction and technology. 

Access for Parks and Recreation 

31. The developer shall construct a minimum of 60 new 
parking stalls at Maluaka Beach, including at least 10 
at the north end, within one year of the issuance to 
the developer of any SMA permi t by the Maui Planning 
Commission relating to a parcel or a portion thereof 
that is a subject of this Change in Zoning. Unless 
necessary to protect public safety or to comply with 
State or Federal law, the required parking stalls need 
not be asphalt surfaced. Development costs and land 
shall not satisfy park dedication requirements. 

32. The developer shall develop an expansion of the beach 
park at the south end of Maluaka Beach, such that the 
beach park shall comprise at least 1.5 acres of land 
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area for public use and beach access. The developer 
shall submit the necessary applications required for 
the expansion within six months of the approval of 
this Change in Zoning. The land area of the expansion 
of the existing park shall be applied as credit toward 
satisfying a portion of any applicable park dedication 
requirements. 

33. To the extent practicable, the developer shall 
provide, in perpetuity, traversable lateral shoreline 
access in the area between the shoreward boundary and 
the mauka boundary of the Makena Resort Area. Costs 
associated with this condition shall not satisfy park 
dedication requirements. 

34. Within one year of the approval of this Change in 
Zoning, the developer shall initiate and fund a plan 
for the development of the State Park at Makena for 
the State Department of Land and Natural Resources and 
the Department of Parks and Recreation, soliciting and 
taking into consideration the comments of various user 
groups, including Surfrider Foundation, 
Savemakena.org, Maui Tomorrow, the Kihei Community 
Association, and the Makena Homeowner's Association. 
The plan shall incorporate recreational, landscaping, 
parking, and facility concepts as a guide for future 
development of the park. Costs associated with this 
condi tion shall not satisfy park dedication 
requirements. 

35. The developer shall renovate and beautify Makena 
Landing (TMK: 2-1-007:094), see attached map, in 
coordination with the Department of Parks and 
Recreation and the State Department of Land and 
Natural Resources. Costs associated with this 
condi tion shall not satisfy park dedication 
requirements. 

36. The developer shall maintain Makena Landing (TMK: 2-1-
007:094), North Maluaka (TMK: 2-1-007:068), and South 
Maluaka (TMK: 2-1-005:124), see attached map, and all 
future parklands within the Makena Resort Area. 

9 



Hawaiian Island Architecture 

37. To exhibit respect for 
Hawaiian sense of place, 
Resort Area shall be 
principles of Hawaiian 
and construction. 

Native Forests and Species 

the Hawaiian culture and a 
structures within the Makena 
based on or inspired by 

island architecture in design 

38. The developer shall provide a baseline study survey of 
flora and fauna as part of each SMA permit application 
within the Makena Resort Area; the study shall be 
conducted by recognized independent experts on 
Hawaiian flora and fauna and list all endemic, 
indigenous, and endangered species, their distribution 
in the Makena Resort Area and adjacent shorelines. 
This study shall also include a 
preservation/mitigation plan and comments from the 
State Department of Land and Natural Resources, the 
U.S. Fish and Wildlife Service, and the U.S. Corps of 
Engineers, and the Maui representative of the Hawaii 
Wildlife Fund and The Nature Conservancy. 

Transient Vacation Rentals/Time Shares 

39. No transient vacation rentals or time shares shall be 
allowed within this Makena Resort rezoning application 
area; and further, no special use permit or 
conditional permit for such accommodations shall be 
accepted by the Department of Planning. 

Hotel Limitation 

40. A second hotel shall not be constructed within the 
Makena Resort Area. 

LEED Certified Buildings 

41. All buildings constructed within the Makena Resort 
Area shall be LEED (Leadership in Energy and 
Environmental Design) certified if they are 500 square 
feet or larger. 
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Dwelling Units 

42. New dwelling units shall not exceed 800, excluding 
residential workforce housing. 

Police 

43. The developer, its successors and permi tted ass igns, 
shall contribute $1, 000 per market-priced unit, 
collected at issuance of building permit, to the 
County, for the development and maintenance of a 
police station in South Maui. 

Emergency Evacuation 

44. The developer shall provide Driveway "D" from Makena 
Alanui Road to Makena Resort Sewage Treatment Plant 
and beyond as an emergency evacuation route for the 
area. 
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