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The proposed Live, Work, Play ÿAiea community is located in the Primary Urban 
Center District and will require a zone change.  According to the City and County 
of Honolulu, Department of Planning and Permitting (DPP) criteria, the proposed 
Live, Work, Play ÿAiea community would be considered a ―significant‖ zone 
change.   
 
According to DPP, a Project Master Plan must be included as part of an 
Environmental Assessment (EA) or Environmental Impact Statement (EIS) for 
significant zone changes which are larger than a specified project size. Per the City 
& County of Honolulu‘s Primary Urban Center Development Plan a ―significant 
zone‖ change is defined as: ―Any change in zoning of five or more acres to a resort, 
commercial, industrial or mixed-use zoning district from a less-intensive zoning 
district…‖. The Live, Work, Play ÿAiea community site is greater than five acres and 
is proposed to be rezoned from the B-2 Community Business District (B-2) to the 
more intensive BMX-3 Community Business Mixed Use District (BMX-3). 
 
According to DPP, ―The Project Master Plan is intended solely as a guide to help 
describe in words and illustrations how a project promotes the vision, policies, 
principles and guidelines for the Development Plan (DP) or Sustainable 
Communities Plan (SCP) area…The Project Master Plan should be based on the 
best information available to the applicant at the time the Environmental 
Assessment or Environmental Impact Statement is submitted to the City.‖ 
 
The following is a Master Plan for the proposed Live, Work, Play ÿAiea community, 
which will be updated as necessary (i.e. if there are any significant changes) when 
the zone change application is submitted. 



CITY AND COUNTY OF HONOLULU 
DEPARTMENT OF PLANNING AND PERMITTING’S 

PROJECT MASTER PLAN DETAILED REQUIREMENTS 

 

LIVE, WORK, PLAY ‘AIEA PROJECT MASTER PLAN 

ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 
 
 
 



 

LIVE, WORK, PLAY ‘AIEA PROJECT MASTER PLAN 

iii 

TABLE OF CONTENTS 
 

1.0 STATEMENT OF CONSISTENCY WITH THE DEVELOPMENT PLAN OR 
SUSTAINABLE COMMUNITIES PLAN ...................................................................... 1 

2.0 SITE ANALYSIS ......................................................................................................... 1 

2.1 SITE FEATURES ................................................................................................................... 1 
2.1.1 Topography ................................................................................................................ 1 
2.1.2 Soils ............................................................................................................................ 1 
2.1.3 Drainage ..................................................................................................................... 3 
2.1.4 Grading ...................................................................................................................... 4 
2.1.5 Geotechnical Considerations ...................................................................................... 5 
2.1.6 Flora ........................................................................................................................... 5 
2.1.7 Fauna .......................................................................................................................... 5 
2.1.8 Historic Sites ............................................................................................................... 6 

2.2 VIEW ANALYSIS .................................................................................................................. 6 
2.3 ANALYSIS OF SURROUNDING URBAN AREAS ....................................................................... 10 

3.0 LAND USE .............................................................................................................. 11 

4.0 OPEN SPACE .......................................................................................................... 12 

5.0 CIRCULATION ....................................................................................................... 13 

6.0 DESIGN THEME AND CHARACTER ....................................................................... 14 

6.1 DESIGN THEME ................................................................................................................ 14 
6.2 MAIN STREET CHARACTER ................................................................................................. 15 
6.3 RESIDENTIAL CHARACTER .................................................................................................. 16 
6.4 COMMERCIAL CHARACTER ................................................................................................ 16 
6.5 RELATION TO/CHARACTER OF KA‗ŌNOHI STREET AND MOANALUA ROAD FRONTAGES ............. 18 
6.6 TRANSIT-ORIENTED DEVELOPMENT CHARACTER .................................................................. 20 

7.0 TELECOMMUNICATIONS ...................................................................................... 20 

 

LIST OF FIGURES 
 

1 Master Plan 
2 Soil Survey 
3 Land Study Bureau Land Classification 
4 Agricultural Lands of Importance to the State of Hawaii 
5 Pearlridge Area Building Height Comparison 
6 Visual Analysis – Public Views 
7 Building Height Section 
8 View Analysis from Lele Pono 
9 Views from Lele Pono 
10 Shadow Analysis 
11 Roadway Improvements 
12 Main Street/Ka‗ōnohi Street Design Concept Study 
13 Ka‗ōnohi Street/Moanalua Road Design Concept Study 



 

LIVE, WORK, PLAY ‘AIEA PROJECT MASTER PLAN 

iv 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This page intentionally left blank.) 



CITY AND COUNTY OF HONOLULU 
DEPARTMENT OF PLANNING AND PERMITTING’S 

PROJECT MASTER PLAN DETAILED REQUIREMENTS 

 

LIVE, WORK, PLAY ‘AIEA PROJECT MASTER PLAN 

1 

1.0 STATEMENT OF CONSISTENCY WITH THE DEVELOPMENT PLAN 
OR SUSTAINABLE COMMUNITIES PLAN 

The Live, Work, Play ÿAiea community, as shown on the Conceptual Master Plan 
(Figure 1) will be consistent with the vision, policies, and guidelines stated in the 
Primary Urban Center Development Plan (Primary Urban Center DP), as described 
in Section 5.2.2 Primary Urban Center Development Plan of the EIS.  

2.0 SITE ANALYSIS 

The following is a description of prominent site features and their relationship to 
the proposed development of the property.  

2.1 Site Features 

2.1.1 Topography   

The Site was graded and filled many years ago to make a large, relatively flat area 
for movie viewing for the Kamehameha Drive-In Theatre. Overall, the site generally 
slopes from north to the south (toward the ocean) with the high point occurring 
near the intersection of Moanalua Road and Kaÿönohi Street. The slopes on the 
main part of the site are generally between two and five percent, although steeper 
areas occur at the existing Site entrances and on embankments. Along the west 
side, a sloped embankment with a two to 10-foot drop occurs from north to south 
along the adjacent St Timothy‘s Episcopal Church and Harbor Pointe 
Condominiums properties. Along the east side, there are retaining walls and an 
embankment with an overall drop of as much as 30-feet down to Kaÿönohi Street. 
On-site elevations range from approximately 34-feet mean sea level (MSL) at the 
lower Kaÿönohi Street entrance to approximately 97 feet MSL at the northeast 
corner of the property. 

2.1.2 Soils  

Three soil suitability studies have been prepared for lands in Hawaiÿi.  The 
principal focus of these studies is to describe the physical attributes and relative 
productivity of different land types for agricultural production within the State of 
Hawaiÿi.  The three studies are the U.S. Department of Agriculture (USDA) Natural 
Resources Conservation Service Soil Survey, the University of Hawaiÿi Land Study 
Bureau Detailed Land Classification, and the State of Hawaiÿi, Department of 
Agriculture‘s Agricultural Lands of Importance to the State of Hawaii (ALISH). The 
three soil suitability studies are discussed below. 
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Natural Resources Conservation Service (NRCS) Soil Survey   
According to the NRCS soil survey, there are three soil types from two soil series 
underlying the Site. Soils from the Lahaina Series can be found on the western half 
of the Site, while soils from the Waipahu Series are generally found on the eastern 
half (Figure 2). 
 
Descriptions of the NRCS soil survey types follow: 
 
Lahaina silty clay, 3 to 7 percent slopes (LaB) – This soil is found on smooth 
uplands. Cobblestones are common on the surface in a few places. Near the 
coastal plains, the profile may contain fragments of coral, stones, gravel, or sand. In 
a representative profile, the surface layer is dark reddish-brown silty clay about 15 
inches thick. The sub-soil is about 45 inches thick and consists of dusky-red and 
dark reddish brown subangular blocky silty clay and silty clay loam. The 
substratum is soft weathered basic igneous rock. Permeability is moderate, runoff is 
slow and the erosion hazard is slight. 
 
Lahaina silty clay, 7 to 15 percent slopes (LaC) – This soil type, found on the 
northeast tip of the Site, has similar characteristics and profile to the LaB soil type. 
Runoff is medium and the erosion hazard is moderate. 
 
Waipahu silty clay, 6 to 12 percent slopes (WzC) – This soil is found on dissected 
terraces adjacent to the ocean. In a representative profile, the surface layer is dark 
grayish-brown silty clay about 12 inches thick. The subsoil is about 58 inches thick 
and is a dark-brown silty clay that has a prismatic structure. The substratum is 
clayey alluvium. Runoff is slow and the erosion hazard is slight. 
 
Land Study Bureau (LSB) Detailed Land Classification 
The University of Hawaiÿi LSB document titled Detailed Land Classification, Island 
of Hawaiÿi classifies non-urban land by a five-class productivity rating system, 
using the letters A, B, C, D and E, where ―A‖ represents the highest class of 
productivity and ―E‖ the lowest. Soils at the Site are not classified by the LSB 
(Figure 3).  
 
Agricultural Lands of Importance to the State of Hawaii (ALISH) 
The State of Hawaiÿi Department of Agriculture‘s ALISH system rates agricultural 
land as ―Prime,‖ ―Unique‖ or ―Other‖ lands. The remaining land is not classified. 
 
The Site is not classified by the ALISH system and therefore is not considered 
important agricultural land (Figure 4). 
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2.1.3 Drainage   

Currently, nearly the entire Site is paved due to the former use of the Site for the 
Kamehameha Drive-In Theatre. Runoff from the Site drains as surface flow over the 
paved surfaces. Approximately 80 percent of this runoff collects at a single grated 
drain inlet located in the southeastern portion of the Site. The existing drain inlet 
connects via an 18-inch drain line to the City & County of Honolulu (C&C) 
drainage system on Kaÿönohi Street. During heavy rain events, the single drain inlet 
and 18-inch drain line do not have enough capacity to convey the entire runoff 
from the Site. Consequently, during large storms runoff overtops the concrete wall 
behind the drain inlet, flowing to catch basins on Kaÿönohi Street.  
 
Runoff from the eastern edge of the site (east of the grated drain inlet) surface flows 
directly to Kaÿönohi Street. Three C&C catch basins on the west side of Kaÿönohi 
Street accept runoff from these areas. There is also a relatively small portion of 
paved area in the southwest corner of the Site that sheet flows south to the 
neighboring Westridge Shopping Center property. 
 
In addition to the 18-inch drain line in the southeastern portion of the Site that 
connects to the C&C drainage system on Kaÿönohi Street, there is also a 30-inch 
diameter drain stub-out from the Kaÿönohi storm drain near the northeast corner of 
the site; however the elevation at the stub connection is higher than most of the 
Site making it infeasible for much of the Site runoff to drain in that direction.  
 
While the Site fronts Moanalua Road to the north, the Site slopes away from 
Moanalua Road and runoff from the Site does not flow toward Moanalua Road. The 
two C&C catch basins located along Moanalua Road only receive runoff from the 
off-site roadway area. The Preliminary Engineering Report (PER) calculates the 
overall existing (pre-development) drainage from the Site to be 90.23 cubic feet per 
second (cfs), based on a 10-year storm.  
 
Creation of the Live, Work, Play ÿAiea community will reduce the overall amount 
of runoff from the Site by increasing pervious areas. The Live, Work, Play ÿAiea 
community‘s landscaped urban parks, plazas, and gathering areas will allow more 
storm water to penetrate the ground compared to the existing conditions where 
nearly the entire site is paved. The PER calculates that with the Live, Work, Play 
ÿAiea community, overall drainage from the Site (post-development) will decrease 
to 85.08 cfs, based on a 10-year storm—a five percent reduction over existing 
conditions.  
 
The Live, Work, Play ÿAiea community‘s drainage system will consist of roof 
downspouts, drain inlets, and catch basins connected by new underground storm 
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drain lines. All drainage improvements will be in conformance with the City 
Department of Planning and Permitting (DPP) Storm Drainage Standards which 
require that there be no increase in runoff compared to existing conditions. 
 
On-site runoff will generally drain toward new internal curbed roadways and 
parking lot areas where it will be collected by the inlets and catch basins. Storm 
water runoff from most of the Site will be directed to the existing drain inlet at the 
southeastern portion of the Site that connects to the C&C drainage system. The 
existing 18-inch drain line will likely need to be increased to 30 inches to remedy 
the current overflow condition that happens during heavy rains. Drainage 
improvements will be designed to capture as much of the runoff as possible so that 
surface flow to Kaÿönohi Street is minimized. While there will be more piped flow 
to the existing drain inlet, the overall the flow to the C&C drainage system will be 
less due to the increase in pervious surfaces.  
 
A small portion of the Site that directly fronts Kaÿönohi Street will not flow into the 
on-site storm drain system. This area will continue to drain as surface flow to 
Kaÿönohi Street similarly to existing conditions; however the amount of surface 
flow going to Kaÿönohi Street is relatively small and will be reduced from existing 
conditions due to replacement of some paved surfaces with landscaping. 
 
Flows from the southwestern corner of the site will continue to drain toward 
Westridge Shopping Center due to the low elevation there; however the amount of 
runoff flowing in this direction will be reduced from existing conditions. 
 
Development of the Live, Work, Play ÿAiea community includes widening 
Moanalua Road and Kaÿönohi Street to provide additional lanes that will be 
dedicated to the City. On Moanalua Road, the increased pavement width will 
result in slightly increased flows to the C&C catch basins located along Moanalua 
Road. On Kaÿönohi Street, the increased pavement will increase flows; however, 
this will be off-set by the reduced flows from the Site. 

2.1.4 Grading 

Earthwork and grading will be necessary for construction of Live, Work, Play ÿAiea 
community. The Site will be re-graded for new building pads, parking lots, 
driveways, sidewalks, and landscaped areas. Retaining walls will be used where 
large grade changes occur, such as along Kaÿönohi Street. Overall grading patterns 
will continue to slope in a general north-south direction. 
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Significant adverse impacts to topography and landforms attributable to grading 
activity are not anticipated. Appropriate engineering, design and construction 
measures will be implemented to minimize potential erosion of soils during 
construction (see Section 3.4 below). All ground-altering activity will be conducted 
in accordance with the State Department of Health (DOH) and City & County of 
Honolulu regulations relating to erosion and sedimentation control. Grading plans 
will attempt to balance excavation and embankment quantities to the extent 
practicable. 

2.1.5 Geotechnical Considerations   

For the geotechnical engineering exploration 30 borings were made to depths of 
approximately 9.5 to 26.5 feet. The borings generally encountered fills underlain 
by residual and saprolitic soils consisting of silty and clayey soils. Soft to medium 
stiff silty and clayey soils were encountered within the upper five feet of several 
borings and basalt rock was encountered at several borings at depths ranging from 
15 to 23 feet below the ground surface. No significant geological and/or 
geotechnical constraints that would preclude the proposed development are 
expected to be encountered.   

2.1.6 Flora   

The little vegetation that grows on the Site is dominated by non-native species and 
consists of grasses and herbaceous weeds with a few scattered trees and shrubs. A 
total of 69 plant species were recorded. Of these, 15 species were ornamental 
plants and five species were food plants that were being cultivated. Just one 
common indigenous species, the ‗uhaloa, was found. ‗Uhaloa is common 
throughout the lowlands of Hawaiÿi and is found throughout the tropics worldwide. 

2.1.7 Fauna   

No mammals of any kind were observed during the course of the survey, although 
it is possible that mice, rats, and feral cats may inhabit the Site. No evidence of, or 
presence of, the Hawaiian hoary bat, a federally listed Endangered species, was 
detected.  
 
Diversity of birdlife was low due to the highly altered environment and only non-
native species were observed. Common species included the rock dove or pigeon 
(Columba livia), zebra dove (Geopelia striata), house finch (Passer domesticus) and 
the common myna (Acridotheres tristis).  
 
The habitat is not suitable for Oÿahu‘s native forest birds which are presently 
restricted to good quality native forests at higher elevations. The habitat also is not 
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suitable for native seabirds such as the Endagered ‗uaÿu (Pterodroma sanwichensis) 
and the Threatened ‗aÿo (Puffinus newelli) which nests in dense, wet fern shrubland 
near the summits of the mountains.   

2.1.8 Historic Sites 

Cultural Surveys Hawaiÿi conducted an archaeological literature review and field 
check (2006) for the Site. The study found that relatively few burials have been 
reported near the Site and there is no clear pattern of traditional Hawaiian burial 
locations in the vicinity.  
 
The study concludes that it is unlikely that any significant subsurface cultural 
deposits related to habitation or significant paleoenvironmental data exist on the 
Site or in the area. Anything of cultural interest would likely have been destroyed 
during the Site‘s use for sugar cane cultivation or grading associated with the 
development of the Kamehameha Drive-In Theatre. Although buildings onsite such 
as the snack shop may be nearly 50 years old, they are not considered significant 
historic structures. 
 
No impacts to archaeological or historic resources are anticipated as none are 
likely to be present. Cultural Surveys Hawaii recommends that no further 
archaeological or cultural study of the Site is necessary and has submitted the 
archaeological literature review and field check report to the State Historic 
Preservation Division (SHPD) for review and concurrence with this 
recommendation. 
 
CP Kam Properties LLC and its contractors will comply with all State and County 
laws and rules regarding the preservation of archaeological and historic sites. 
Should historic sites such as walls, platforms, pavements and mounds, or remains 
such as artifacts, burials, concentrations of shell or charcoal be inadvertently 
encountered during the construction activities, work will cease immediately in the 
immediate vicinity of the find and the find will be protected. The contractor shall 
immediately contact SHPD, which will assess the significance of the find and 
recommend appropriate mitigation measures, if necessary. 

2.2 View Analysis   

The Site affords views of Pearl Harbor, Ford Island, and distant vistas of Diamond 
Head to the east and the Waiÿanae Mountains to the west. Portions of the Site also 
provide views of the Koÿolau Mountains to the northeast, although mauka views to 
the northeast are partially obstructed by several tall buildings mauka of Moanalua 
Road. In the vicinity there are 10 residential buildings taller than 150 feet high, 
including the approximately 300-foot tall Lele Pono condominium directly across 
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Moanalua Road from the Site and the approximately 380-foot tall Pearlridge Square 
condominium directly mauka of Lele Pono. Figure 5 compares the height of 
existing high-rise buildings in the vicinity to the proposed the Live, Work, Play 
ÿAiea community buildings. 
 
The Primary Urban Center Development Plan identifies significant panoramic 
views in the Primary Urban Center, which includes the ÿAiea/Waiau/Pearl City 
area. The only significant views in this area depicted on the Primary Urban Center 
Development Plan ―Significant Panoramic Views‖ map are views from the 
shoreline near Rainbow Bay Marina toward Pearl Harbor East Loch and Pearl City. 
The Aiea-Pearl City Livable Communities Plan contains an objective to enhance 
mauka-makai views along key streets, including Kaÿönohi Street. 
   
The Live, Work, Play ÿAiea community is not expected to significantly impact 
public panoramic views identified in the Primary Urban Center Development Plan 
or conflict with the objective of enhancing mauka-makai views along Kaÿönohi 
Street stated in the Aiea-Pearl City Livable Communities Plan. A visual analysis of 
the Live, Work, Play ÿAiea community buildings from key vantage points (Figure 6) 
shows that:  
 

 From Rainbow Bay Marina the Live, Work, Play ÿAiea community buildings 
will be visible but they are similar in height and scale to existing nearby 
high-rise buildings (Figure 6A); 

 From Neal Blaisdell Park the Live, Work, Play ÿAiea community buildings 
may be more prominent, but they are still not out of context with the area 
(Figure 6B); and 

 From mauka areas of Kaÿönohi Street makai views toward Pearl Harbor are 
not significantly impacted as the existing Lele Pono and Pearlridge Square 
buildings and vegetation already block some views of Pearl Harbor (Figure 
6C). 

 From the intersection of Kamehameha Highway and Kaÿönohi Street mauka 
views up Kaÿönohi Street are not significantly impacted, although the Live, 
Work, Play ÿAiea community buildings are very prominent east of Kaÿönohi 
Street (Figure 6D).  

  
In addition, both the Primary Urban Center Development Plan and the Aiea-Pearl 
City Livable Communities Plan call for the creation of a ―Pearl Harbor Regional 
Town Center‖ in the Pearlridge area where higher density commercial and 
residential mixed-use ―livable neighborhoods‖ are encouraged.  In particular the 
Aiea-Pearl City Livable Communities Plan specifies that: ―the Pearl Harbor 
Regional Town Center should be designated for a greater diversity of uses than the 
other town centers, emphasizing an integration of high density residential and 
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commercial development.‖  In general, higher densities are proposed mauka of 
Kamehameha Highway, while lower densities and building heights are proposed 
makai of Kamehameha Highway to preserve views of the harbor.  Thus both the 
Primary Urban Center Development Plan and the Aiea-Pearl City Livable 
Communities Plan anticipate high-density residential uses on the Site, which would 
most likely include taller high-rise residential buildings to create density. 
 
Further, the Site is within a highly urban environment with several existing high-rise 
buildings in the immediate vicinity.  The Live, Work, Play ÿAiea community is an 
―in-fill‖ development that is complementary to the surrounding existing urban 
environment.  There are ten buildings in the vicinity taller than 150 feet including 
four that are taller than 250 feet.  Also many of the existing buildings in the 
neighborhood are at a higher ground elevation than the Live, Work, Play ÿAiea 
community‘s proposed tallest building and so the existing buildings may actually 
be more prominent. For example the 300-foot tall Lele Pono building is built at a 
ground elevation of 95 feet above sea level and the 380-foot tall Pearlridge Square 
building is at a ground elevation of 110 feet above sea level. In comparison, the 
Live, Work, Play ÿAiea community‘s proposed tallest building would be built at a 
ground elevation of approximately 70 feet above sea level. Figure 7 contains a 
section drawing showing the ground elevation of the Live, Work, Play ÿAiea 
community buildings in relationship to ground elevations of the Lele Pono and 
Pearlridge Square buildings.  
 
Prior to the current Live, Work, Play ÿAiea community master plan, a plan with 
three 350-foot high residential towers and two 60 to 90 foot tall buildings was 
considered and presented at several community meetings. However, because of 
community feedback, the plan was refined to narrow the width and vary the height 
of the residential buildings. 
 
The current master plan includes two buildings at 150 feet tall, one building at 250 
feet tall, one building at 300 feet tall, and one building at 350 feet tall.  This design 
creates a more appealing urban form while breaking up the vertical mass of the 
buildings to:  
 

 Provide wider view corridors between buildings due to the narrower 
building profiles; 

 Create a more interesting skyline with different building heights; and 
 Allow for better views from existing residential towers mauka of the Live, 

Work, Play ÿAiea community.   
 

The current master plan with narrower buildings also facilitates the objective of the 
Aiea-Pearl City Livable Communities Plan to enhance mauka-makai views along 
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Kaÿönohi Street, because the Live, Work, Play ÿAiea community buildings will be 
set back from Kaÿönohi Street, thus from mauka areas of Kaÿönohi Street makai 
views of Pearl Harbor will be preserved, as shown in Figure 6C. 
 
Although views from private property are not provided regulatory protection, a 
view analysis was prepared for vantage points from the Lele Pono condominium 
building, which is the condominium directly mauka of the Live, Work, Play ÿAiea 
community. The 300-foot tall Lele Pono condominium has wings facing southeast 
(East Wing), south (Center Wing), and southwest (West Wing).  Units in each wing 
have view planes of approximately 180 degrees. Figure 8 shows the 180-degree 
view plane from each Lele Pono wing along with the percentage of how much of 
the view plane would be affected by the Live, Work, Play ÿAiea buildings. As 
shown in Figure 8, the 180-degree view plane would be affected as follows: 
 

 East Wing: approximately 13 percent of view plane impacted; 
 Center Wing: approximately 27 percent of view plane impacted; and 
 West Wing: approximately 28 percent of view plan impacted. 

 
However, because not all the Live, Work, Play ÿAiea community buildings will be 
the same height, the degree of impact from specific Lele Pono units will differ 
depending on what floor the unit is on. For example, for the West Wing, views 
from units on higher floors will be impacted less than units on lower floors because 
two of the Live, Work, Play ÿAiea community buildings will only be 150 feet high, 
thus Lele Pono units on higher floors will be able to see over these buildings.  In 
addition while the general percentage of how much view will be affected from 
each wing is given, because of the spacing between Live, Work, Play ÿAiea 
buildings there will still be view corridors between the Live, Work, Play ÿAiea 
community buildings. Figure 9 shows what views would look like with the Live, 
Work, Play ÿAiea community buildings from the Lele Pono pool deck (4th floor) and 
the 20th floor.  
 
In addition to the visual analyses, a shadow analysis of the Live, Work, Play ÿAiea 
community buildings has been prepared (Figure 10). The shadow analysis looked at 
two days of the year: 1) June 21, which is the day of the year when the sun is in the 
most northern position; and 2) December 21, which is the day of the year when the 
sun is in the most southern position.  As can be seen on Figure 10, the shadows 
cast by the Live, Work, Play ÿAiea community buildings on neighboring properties 
(primarily Harbor Pointe and Saint Timothy‘s Episcopal Church) would be the 
greatest at 9 am (both on Dec 21 and June 21, with Dec 21 having the longest 
shadows); however, by noon and then by 3 pm (both on Dec 21 and June 21) 
nearly all shadows cast are within the Live, Work, Play ÿAiea community 
boundaries or have little to no impact on neighboring properties.   
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2.3 Analysis of Surrounding Urban Areas 

The Live, Work, Play ÿAiea community is an ―in-fill‖ development on a previously 
developed site that is complementary to the surrounding existing urban 
environment.  Uses in the vicinity of the Site include: 
 
North: Moanalua Road is located immediately north of the Site. Uses across from 
Moanalua Road include Pearl Ridge Elementary School, Pearl Ridge Community 
Park, and a high-density residential district consisting of several high-rises and town 
home complexes including the 34-story Lele Pono condominium high-rise 
immediately across from the Site. 
 
East: Kaÿönohi Street and the Pearlridge Shopping Center are located east of the 
Site. The Pearlridge Shopping Center is Hawaiÿi‘s second-largest mall and is home 
to more than 170 stores, restaurants, and services. Major anchors include Macy‘s, 
Sears, Ross Dress for Less, and Toys R Us.  
 
South: The Westridge Shopping Center is adjacent to and immediately south of the 
Site on land leased from the State of Hawaiÿi. The shopping center has 
approximately 58,000 square feet of gross leasable area and is home to a number 
of restaurants, retail stores, and offices. 
 
West: Adjacent to and immediately west of the Site are the St. Timothy‘s Episcopal 
Church and Harbor Pointe condominiums. Harbor Pointe consists of 87 townhome 
units in 18 three-story buildings.  
 
Southwest: Adjacent to and immediately southwest of the Site is an industrial 
zoned (I-2) property with an industrial building housing Access file storage. 
 
The Honolulu Rapid Transit Project‘s Pearlridge Station is currently planned to be 
located near the intersection of Kaÿönohi Street and Kamehameha Highway, about 
1/4-mile south of the Site.  The Aiea-Pearl City Neighborhood TOD Plan Public 
Review Draft proposes residential and commercial uses at the Site and calls the 
Kamehameha Drive-In property ―catalytic‖ in providing the opportunity for 
enhanced shopping opportunities and high-density housing. As stated in the plan: 
―By providing residences in this area, workforce housing options will increase, 
transit ridership will improve and nearby retail uses and restaurants will have a 
stronger customer base.‖  The Site is within a 5-10 minute walk to the planned 
Pearl Ridge transit station and it is anticipated that many of the Live, Work, Play 
ÿAiea community residents will find the rail system a convenient transportation 
alternative. 
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3.0 LAND USE 

There are several objectives for the Live, Work, Play ÿAiea community. First, the 
Live, Work, Play ÿAiea community facilitates the development of complementary 
land uses (Figure 1), which is consistent with the City‘s growth management 
objectives. The Site is presently zoned B-2, Community Business District, and has a 
height limit of 60-feet. The B-2 zoning district allows for a range of commercial 
uses such as retail shops, offices, and restaurants. The existing allowable Floor Area 
Ratio (FAR) is 2.5 (3.5 with open space FAR bonus) allowing for up to 1.52 million 
square feet of commercial floor area (2.13 million square feet with open space FAR 
bonus). While a strictly commercial project currently can be developed at the Site, 
a mixed-use residential and commercial development has several benefits. First, 
integrating residential and commercial uses is complementary and enhances both 
uses. For the Live, Work, Play ÿAiea community residents, integrating commercial 
uses provides easy access to retail, dining, and commercial services and promotes 
a ―village‖ character and sense of a neighborhood. For commercial establishments, 
the close proximity of residents provides a customer base that enhances the 
viability for a broader spectrum of businesses. The integration of uses in a 
pedestrian friendly design, as is being proposed, also reduces automobile 
dependence since residents are able to walk and/or bike to shops, restaurants, and 
places of employment. Chapter 5 of this EIS provides discussion on the consistency 
of the Live, Work, Play ÿAiea community and the proposed zone change with City 
plans and policies. 
 
A second objective is to fulfill a need for housing, for which there is a shortage on 
Oÿahu, particularly affordable and workforce housing. If the zone change is 
approved, a range of residential units at varying price points are proposed, 
including units priced in accordance with the City & County of Honolulu‘s 
Affordable Housing Rules. Section 4.6 of the EIS contains specific information 
regarding the market demand for the Live, Work, Play ÿAiea community.  
 
A third objective is to create a pattern of land use that is consistent with principles 
of transit-oriented development (TOD). TOD encourages the development of 
higher density residential and commercial uses within walking and/or bicycling 
distance to transit stations to increase transit accessibility to residents and increase 
transit ridership. Although the Live, Work, Play ÿAiea community is designed not to 
be dependent (no variances from standard requirements are being requested), on 
the Honolulu Rail Transit Project, the rail project will be an amenity for the Live, 
Work, Play ÿAiea community residents and favorable for the Live, Work, Play ÿAiea 
community businesses by increasing mobility and transportation options. 
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Creation of the Live, Work, Play ÿAiea community will require a change in zoning 
of the Site from the B-2 Community Business District (60-foot height limit) to the 
BMX-3 Community Business Mixed-Use District with a 350-foot height limit. The 
B-2 zoning district allows for a range of retail, office, food establishment, and other 
commercial uses, however, residential uses are not permitted. The BMX-3 zoning 
district allows for similar commercial uses as the B-2 zoning district but also 
permits residential uses.  

4.0 OPEN SPACE 

The City & County of Honolulu Department of Parks and Recreation maintains an 
islandwide system of parks on Oÿahu. The nearest public park is Pearl Ridge 
Community Park, located directly across of Moanalua Road from the Site. The 
nine-acre park has a baseball field, basketball courts, tennis courts, and a comfort 
station. Other public parks in the vicinity include Waimalu Neighborhood Park, 
Newtown Neighborhood Park, Pearl City District Park, and the Manana 
Community Park and Youth Facility. 
 
The City & County of Honolulu‘s Park Dedication Ordinance (Chapter 22, Article 
7, Revised Ordinances of Honolulu) requires new residential projects to dedicate 
land in perpetuity for park facilities, pay a fee in-lieu of dedication, or a 
combination of both.  
 
The Live, Work, Play ÿAiea community will include landscaped urban parks, 
plazas, and gathering areas open to the public but privately maintained. (Figure 1) 
In addition the Live, Work, Play ÿAiea community‘s residential buildings will 
include private recreation areas and facilities (such as condominium pools, 
recreation decks, barbeque areas, fitness facilities, and other areas) for residents‘ 
use. In general the Live, Work, Play ÿAiea community will promote healthy 
lifestyles by its compact design thereby allowing residents to walk to a variety of 
stores and services and thus reducing the need to drive for all daily needs 
 
Representatives from the Live, Work, Play ÿAiea community, have had preliminary 
meetings with the Department of Parks and Recreation and have spoken with DPP 
regarding park dedication requirements. The Live Work, Play ÿAiea community is 
being designed to meet the park dedication requirements with on-site facilities; 
however if the total area of the on-site facilities does not provide all of the area 
required under the Park Dedication Ordinance, a fee in lieu of the difference in 
area may be paid. As design progresses, Representatives from the Live, Work, Play 
ÿAiea community will continue to coordinate with the Department of Parks and 
Recreation and DPP regarding the satisfaction of the Park Dedication Ordinance. 
Representatives from the Live, Work, Play ÿAiea community will also consult with 
the City & County of Honolulu Department of Design and Construction. 
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5.0 CIRCULATION 

The Live, Work, Play ‗Aiea community incorporates a Main Street through the Site 
connecting Moanalua Road and across Kaÿönohi Street through the Pearl Ridge 
Shopping Center (as shown on draft Pearlridge Station Area Plan). The Main Street 
will be thoughtfully designed to create a pedestrian-friendly connection and sense 
of identity for the neighborhood.  Landscaping and building design along 
Moanalua Road and Kaÿönohi Street will also give strong consideration to 
improving the pedestrian experience. 
 
Live, Work, Play ÿAiea is being designed to maximize pedestrian and vehicular 
connectivity within and to/from surrounding properties.  Presently, the current site 
does not allow for visitors of St. Timothy‘s Episcopal Church and residents of 
Harbor Pointe condominiums to have direct pedestrian or vehicular connection to 
Pearl Ridge Elementary School, Pearl Ridge Community Park, and Pearl Ridge 
Shopping Center. As shown on the Master Plan (Figure 1) and Figure 11, Live, 
Work, Play ‗Aiea incorporates several improvements to promote greater 
connectivity with neighboring properties and the community at large.    
 
The following transportation improvements have been incorporated into the Master 
Development Plan: 
 

1. Creation of a ―Main Street‖ through the Live, Work, Play ÿAiea community 
linking Moanalua Road and Kaÿönohi Street; 

2. Signalization of the Moanalua Road/Main Street intersection opposite of the 
driveway to Pearl Ridge Elementary School. A crosswalk to Pearl Ridge 
Elementary School will also be provided. 

3. Signalization of the Kaÿönohi Street/Main Street intersection opposite of 
Pearlridge Center Driveway 1. A crosswalk will also be provided. 

4. Widening Moanalua Road and creating a second eastbound left-turn lane at 
the intersection of Moanalua Road/Kaÿönohi Street. 

5. Widening Kaÿönohi Street and creating an additional southbound lane. 
6. Removal of the median along the northbound approach of Kaÿönohi Street. 
7. Providing access for Harbor Pointe and St. Timothy‘s Episcopal Church to 

the newly signalized intersections at Moanalua Road/Main Street and 
Kaÿönohi Street/Main Street via an internal connection to Main Street with 
the existing Harbor Pointe/St. Timothy‘s Episcopal Church access road.  

 
The majority of the above improvements will be provided during the Live, Work, 
Play ÿAiea community‘s first phase, and prior to occupancy. To illustrate the above 
improvements, Figure 11 shows proposed roadway improvements, including new 
dedicated left and right turn lanes, new signals, and added lanes on Moanalua 
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Road and Kaÿönohi Street created by reducing the property lot size and dedicating 
this additional right-of-way to the City and County of Honolulu. 

6.0 DESIGN THEME AND CHARACTER 

The design theme and character for the Live, Work, Play ÿAiea community, is 
described below. 

6.1 Design Theme 

The Live, Work, Play ÿAiea community is envisioned to be an integrated cohesive 
mixed-use community that combines residential, retail, commercial, and public 
spaces in a compact and walkable urban village. The Live, Work, Play ÿAiea 
community‘s mission statement is to: 
 

Create a community, which encompasses smart growth design in homage to 
the property’s location in the urban core, fostering an environment of “live-
work-play” and using sustainable building and design practices to minimize 
the environmental footprint of the community. 
 
Create an urban village where all community members can experience the 
social, cultural, educational, and economic benefits of a properly planned, 
carefully designed, and well-built community. 

 
The Live, Work, Play ÿAiea community‘s design strives to integrate commercial 
uses, homes, and urban gathering area‘s and open spaces to create a complete 
community. Great attention is being given to creating a pedestrian-oriented, highly 
walkable environment that connects uses both internally and to adjacent neighbors 
with streets and pathways. Figures 12 and 13 contain renderings showing the vision 
of the Live, Work, Play ÿAiea community from various perspectives. 
 
The Live, Work, Play ÿAiea community master plan (Figure 1) includes two 
residential buildings at 150 feet tall, one residential building at 250 feet tall, one 
residential building at 300 feet tall, and one residential building at 350 feet tall.  
Prior to the current master plan, a plan with three 350-foot high residential 
buildings and two 60 to 90 foot tall buildings was considered and presented at 
several community meetings. However because of community feedback, the plan 
was refined to narrow the width and vary the height of the residential buildings.  
The current design creates a more appealing urban form while breaking up the 
vertical mass of the buildings to:  
 

 Provide wider view corridors between buildings due to the narrower 
building profiles; 
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 Create a more interesting skyline with different building heights; and 
 Allow for better views from existing residential towers mauka of the Live, 

Work, Play ÿAiea community.   
 
Additional buildings in the conceptual master plan (Figure 1) include: 1) a mixed-
use building (approximately 60 feet tall) that will combine ground floor shops and 
restaurants with upper floor offices, homes, and possibly a limited-service 
―kamaÿäina‖ hotel or a senior housing/assisted living facility; 2) a grocery store 
(approximately 40 feet tall as measured from the interior parking lot level); and 3) 
freestanding retail buildings (approximately 25 feet tall) along Moanalua Road and 
at the corner of Moanalua Road and Kaÿönohi Street. 

6.2 Main Street Character 

A ―Main Street‖ linking Moanalua Road to Kaÿönohi Street (Figures 1 and 11) will 
be the catalyst and heart of the Live, Work, Play ÿAiea community. The Main Street 
will combine ground floor retail and restaurants, upper floor residential units, office 
space, possibly hotel units and/or senior housing/assisted living and public 
gathering areas to create an active and vibrant environment. The Main Street will 
also alleviate neighborhood traffic congestion by providing an alternate mauka-
makai route for area residents. The Main Street will have one travel lane in each 
direction with on street parking and other traffic calming provisions as it is 
designed to provide a safe and pleasant environment for pedestrians. The Main 
Street‘s roadway width of about 35-feet (between parking stalls) accommodates 
vehicular traffic while maintaining a safe and comfortable pedestrian environment. 
 
A high-level of design attention will be given to the Main Street‘s form to create an 
attractive, functional, and active streetscape, pedestrian promenade, and gathering 
areas. Building massing, form, and articulation along Main Street will create 
integrated indoor-outdoor spaces for retailers and restaurateurs. Shelter for outdoor 
seating and other areas will be provided by a combination of naturally-ventilated 
structures, canopies, and shade trees.  Human-scaled dimensions, interesting 
sightlines, and appropriate lighting, along with landscaped areas, water features, 
and street furniture such as benches and tables, will invite people to linger, enjoy 
the great public space, and participate in spontaneous interactions with neighbors 
and visitors. Shop display windows and entrances will be oriented toward the Main 
Street to create physical and visual connections and encourage pedestrian activity 
along the wide landscaped sidewalks.  
 
Toward the makai end of Main Street a large plaza/event lawn will provide a 
community gathering place for free concerts, community ceremonies, school 
performances, and other public events designed to make Main Street a focal point, 
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not only for Live, Work, Play ÿAiea residents, but also for the greater ÿAiea/Pearl 
City community. Designed with consideration for safespaces and ―eyes on the 
street‖ surveillance by residents, visitors, and shop owners and employees, Main 
Street will be a safe place to visit. With day and night activities for residents and 
visitors, Main Street will provide a unique urban lifestyle experience where people 
will come to be part of civic life. 
 
New signalized intersections will be created at the Main Street‘s intersection with: 
1) Moanalua Road opposite of the existing driveway to Pearl Ridge Elementary 
School; and 2) Kaÿönohi Street opposite of the driveway to the Pearlridge Shopping 
Center. Crosswalks on Moanalua Road and Kaÿönohi Street will be provided at 
both intersections. 

6.3 Residential Character 

The Live, Work, Play ÿAiea community will provide up to 1,500 homes, primarily 
in the three buildings ranging from 250 to 350 feet tall, although some homes may 
be provided on the upper floors of mixed-use buildings along the Main Street. 
Homes will be designed to accommodate a variety of family sizes and income 
ranges with at least 30 percent of the homes priced in the affordable range per the 
City & County of Honolulu housing rules. Homes for specialized markets, such as 
senior housing and assisted living housing, are also being considered. Senior 
housing/assisted-living/long-term and convalescent care within the Live, Work, 
Play ÿAiea community, combined with medical services, a grocery store, other 
shopping, and restaurants, could create a synergy making the Live, Work, Play 
ÿAiea community a highly desirable place for both seniors and businesses. 
 
Paths and landscaping will integrate and connect the residential and commercial 
uses. It is anticipated that the planned retail, food, and commercial establishments, 
and employment opportunities, will be a highly desirable amenity to Live, Work, 
Play ÿAiea community residents as well as existing area wide residents.  

6.4 Commercial Character 

Planned commercial uses include approximately 143,000 square feet of retail floor 
area, and 80,000 square feet of office space or an approximately 150-room 
neighborhood hotel. Anticipated commercial tenants include a supermarket, retail 
shops, food establishments, and office space for professionals, businesses, and 
medical services. The master plan provides for flexibility and alternative uses for a 
portion or portions of the total office space, such as: 1) a hotel; 2) senior-oriented 
medical, service, residential, and convalescent care facilities; or 3) or other 
residential uses. 
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There is reasonable market justification for inclusion of a limited-service 
―kamaÿäina‖ type hotel within the Live, Work, Play ÿAiea community, although the 
Site is not in a resort-quality location nor will the Live, Work, Play ÿAiea 
community have a visitor-oriented theme.  As opposed to a resort hotel, the Live, 
Work, Play ÿAiea community‘s ―kamaÿäina‖ hotel would be significantly smaller in 
scale than a resort hotel and would not include facilities or ancillary services 
typically found at resorts.  An appropriate-sized hotel would be housed in 
approximately 40,000 square feet of floor space, which would provide an optimum 
number of rooms to allow efficient operation without over-building relative to 
demand. 
 
Potential market segments contributing to hotel guest demand in the area are: 1) 
guests of ÿAiea/Waiau/Pacific Palisades residents, whose only current hotel 
alternatives are in Waikiki; 2) medical-oriented guests, such as Pali Momi Medical 
Center patients and their family from neighbor islands that need to stay overnight or 
longer; 3) visitors to Pearl Harbor, the leading visitor attraction in Hawaii; and 4) 
shoppers from neighbor islands and elsewhere attracted to Pearlridge, Pearl 
Highlands, the Waikele outlet stores. A limited-service ―kamaÿäina‖ type hotel is 
also expected to be a complementary use for the vibrant activity center that the 
Live, Work, Play ÿAiea community is envisioned to become. 
 
The proposed hotel would be developed only if appropriate zoning is available 
through an amendment to the City& County of Honolulu‘s Land Use Ordinance 
(LUO), the planned TOD zoning ordinance, or other appropriate means. Hotels 
presently are not a permitted use in the BMX-3 or B-2 zoning districts.  If a hotel 
cannot be included, the space that would be used for a hotel would be used for 
office uses, residential uses, or possibly senior housing/assisted-living/long-term 
and convalescent care facilities. 
 
The potential use of a portion of the Live, Work, Play ÿAiea community‘s office 
space for senior-oriented uses recognizes that the ÿAiea/Pearl City area has a large 
existing senior population that is likely to increase in the next several decades; 
according to the 2010 census, 38 percent of the total population is above age 50 
and 19 percent is above age 65. Providing senior-oriented medical, service, and 
convalescent care facilities could serve this rapidly expanding population and 
would synergistically interact with any senior housing units within the Live, Work, 
Play ÿAiea community, increasing the attraction of the housing units by providing 
ready access to needed services while providing a steady stream of customers for 
the office space businesses.  



CITY AND COUNTY OF HONOLULU 
DEPARTMENT OF PLANNING AND PERMITTING’S 

PROJECT MASTER PLAN DETAILED REQUIREMENTS 

 

LIVE, WORK, PLAY ‘AIEA PROJECT MASTER PLAN 

18 

6.5 Relation to/Character of Ka‘ōnohi Street and Moanalua Road 
Frontages 

Live, Work, Play ÿAiea will clearly and intentionally engage Kaÿönohi Street and 
Moanalua Road both architecturally and functionally.  Design challenges along 
Kaÿönohi Street include: 1) the significant slope of Kaÿönohi Street down from 
Moanalua Road to the new Main Street intersection; 2) slopes up (embankments) 
from the street level of Kaÿönohi Street to the interior of the Site; and 3) the need to 
congregate and orientate Live, Work, Play ÿAiea retail uses in a logical and efficient 
manner to facilitate customer convenience and tenet desires.  Design challenges 
along Moanalua Road include a two to10 foot slope down from the street level of 
Moanalua Road to the interior of the Site. 
 
Along Kaÿönohi Street design of building and parking structure massing will help 
minimize the visual impact of the 50-70 foot elevation change between Kaonohi 
Street and the retail level of Live, Work, Play ÿAiea.  Further differentiation will be 
provided by access points at: 1) the Main Street connection with Kaÿönohi Street; 2) 
a mid-block service dock entrance under the retail level; 3) a tree-lined pedestrian 
and vehicle (―right-in right-out‖) entrance from Kaÿönohi Street to the interior Live, 
Work, Play ÿAiea area. Intervals of structured parking beneath the retail level will 
further break up building massing.  Other key design components will include: 1) 
building exteriors treated with articulating forms to break up large walls; 2) 
fenestration with metal screens, and green walls, and 3) building setbacks areas 
layered with trees and plants of appropriate scale, texture, and color.  Figure 12 
shows a design concept study of Live, Work, Play ÿAiea from the gateway 
intersection of Main Street and Kaÿönohi Street.  
 
The pedestrian connection at the intersection of Main Street and Kaÿönohi Street is 
a critical element in the design and function Live, Work, Play ÿAiea and the 
relationship with the surrounding area.  This key public node provides the first 
point of interaction between Live, Work, Play ÿAiea and Pearlridge Center to the 
east, Westridge Center to the south and the Pearlridge Transit Station further south 
at the intersection of Kamehameha Highway and Kaÿönohi Street.  The Main Street 
entry will be the gateway to Live, Work, Play ÿAiea, and as such, the architecture is 
designed to be welcoming and inviting.  
 
At the corner of Kaÿönohi Street and Main Street the key feature will be a striking 
entry portal designed as a grand gateway that will transport people from Kaonohi 
Street—vertically—to a panoramic view plaza, some 45 feet above.  From the 
plaza, visitors can take in the view of Pearl Harbor, enjoy outdoor seating adjacent 
cafes and shops, and continue on to additional shops and restaurants on Main 
Street. The architectural composition of the portal and surrounding structures will 
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engage pedestrians and others passing by with alluring features, elegant lighting, 
and interesting fenestration, including areas for green walls, public artwork, or 
other engaging details. The portal is expected to be a dynamic element that 
involves the community along this edge, both day and evening, with banners, 
lighted graphics, and  spaces that provide opportunities to display community 
history, art, and information about Live, Work, Play ÿAiea and the surrounding 
neighborhood.  Main Street will also feature sidewalks from Kaÿönohi Street to the 
heart of Live, Work, Play ÿAiea and eventually connecting to Moanalua Road. 
 
Pedestrians walking up or down Kaÿönohi Street will be shaded by tree canopies 
covering the landscaped sidewalk. Alcove seating areas will create interest and rest 
areas along the route.  The canopy trees and alcove seating, combined with 
articulated building features, will serve to reduce the scale of the buildings from the 
pedestrian perspective and integrate this edge of Live, Work, Play ÿAiea with the 
neighboring community. Compared to the Pearlridge Center side of Kaÿönohi 
Street, the Live, Work, Play ÿAiea side will provide a welcoming environment for 
people walking and biking to and from the Pearlridge Transit Station at the 
intersection of Kamehameha Highway and Kaÿönohi Street. In addition to 
pedestrian improvements provided on Kaÿönohi Street, a dedicated bike lane will 
be provided as part of the road widening along this edge of Live, Work, Play ÿAiea. 
 
At the intersection of Kaÿönohi Street and Moanalua Road a gateway plaza will 
greet pedestrians entering Live, Work, Play ÿAiea from mauka high-rise buildings 
and other areas.  Features of this plaza may include, landscaping, a water feature, 
and steps gracefully terracing down to allow an easy transition from the existing 
intersection elevation to the Live, Work, Play ÿAiea retail level. Figure 13 shows a 
design concept study of Live, Work, Play ÿAiea from the corner Kaÿönohi Street and 
Moanalua Road. 
 
Along Moanalua Road, due to the two to10 foot elevation change from the street 
level to the interior of the Site, buildings will be lower than the road elevation. As 
such it is not possible to provide direct pedestrian entrances from the roadway 
sidewalk (with the exception to the gateway plaza at the corner of Moanalua Road/ 
Kaÿönohi Street). However buildings along Moanalua Road will be low rise, 
designed in contemporary, island vernacular style, and well-spaced to allow 
landscaping in between and views into the central Live, Work, Play ÿAiea area. An 
important point design point will be the engagement of these buildings‘ 
architecture outward, toward Moanalua Road. Key to this gesture will be 
fenestration and details allowing for an inviting and finished look on the building 
exteriors. So while formal entrances would be from the interior of Live, Work, Play 
ÿAiea, there would be no ―blank facades‖ of the buildings facing Moanalua Road. 
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Setbacks and landscaped areas surrounding buildings along Moanalua Road will 
allow for a continuity of plants and indoor/outdoor spaces. 

6.6 Transit-Oriented Development Character 

A transit-oriented development is a compact, mixed-use development situated near 
transit. TOD‘s typically concentrate a mix of land uses, such as residential, office, 
retail, civic uses, and entertainment within easy walking distance to a transit 
station. The Site is less than one-quarter mile from the Honolulu Rail Transit 
Project‘s planned Pearlridge Station. Although Live, Work, Play ÿAiea‘s viability is 
not dependent on the rail transit project, it is being designed to be ―transit-ready‖ 
by incorporating design elements to encourage walking and bicycling within the 
Site and to/from the Site. These design elements include: 1) incorporating a mix of 
uses that will encourage transit ridership: 2) providing wide landscaped sidewalks 
(on Kaÿönohi Street and Moanalua Road along the frontage of the Site), paths 
connecting uses, both within the Site and to adjacent properties: 3) storefronts 
opening to the Main Street: 4) creating gathering places; 5) a transit-supportive 
density; and 6) a high level of attention to landscaping and building design. 

7.0 TELECOMMUNICATIONS 

Telephone and cable television service will be extended to the Site from the 
existing Hawaiian Telcom (HTCO) Moanalua Road duct system. Separate conduit 
laterals will be provided for HTCO and Oceanic Time Warner Cable (OTWC) 
however, all conduits will be connected to HTCO‘s duct system since OTWC does 
not presently have an underground duct system in Moanalua Road. In general, 
where OTWC does not have its own underground duct system, OTWC will enter 
into a leasing agreement with HTCO for space in HTCO‘s duct system. Should 
there be insufficient space in HTCO‘s existing duct system to accommodate the 
OTWC trunk cable, an alternative would be for an OTWC cable to cross Kaÿönohi 
Street and connect to the existing overhead line. 
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FIGURE 2:
NRCS Soil Survey
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FIGURE 3:
Land Study Bureau
Detailed Land Classification
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FIGURE 4:
Agricultural Lands of Importance
to the State of Hawai'i
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Figure 5

Pearlridge Area
Building Height Comparison
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Figure 6
Visual Analysis - Public Views

A. View from Rainbow Bay Marina

BEFORE

AFTER
B. View from Blaisdell Park

BEFORE

AFTER

BEFORE

Key Map
C

B

A

BEFOREBEFORE

AFTER

C. View makai from Ka‘önohi Street
AFTER

D. View mauka from Kamehameha Highway/Ka‘önohi Street intersection

D



Live, Work, Play ‘Aiea
CP Kam Properties, LLC. ISLAND OF O‘AHU

Figure 7
Building Height Section

Live, Work, Play ‘Ai‘ea
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Figure 8
View Analysis from Lele Pono

East Wing, 24 Degrees = 13% of view impacted Center Wing, 48 Degrees = 27% of view impacted West Wing, 51 Degrees = 28% of view impacted
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Figure 9
Views from Lele Pono

BEFORE

AFTER

BEFORE

AFTER
View from Lele Pono 4th floor pool deck.

View from Lele Pono 20th floor.
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Figure 10
Shadow Analysis

June 21, 9 am June 21, 12 pm June 21, 3 pm

December 21, 9 am December 21, 12 pm December 21, 3 pm
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FIGURE 12

Main Street / Ka‘önohi Street
Design Concept Study  

Exterior building massing:
 •  Articulated forms, color 
  and texture

Exterior fenestration with 
varied scale, type and 
treatment: 

 •  Vegetative screens
 •  Architectural metals
 •  Layered landscaping
 •  Graphic panels;
    •  Community history, 
                 Local art
   •  Photo, paint, 
                 Ceramic tile mosaic
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FIGURE 13

Ka‘önohi Street / Moanalua Road
Design Concept Study 

Feature buildings retail/
commercial pads:

 • Contemporary island vernacular
 • Low rise scale
 • Significant landscaping
 • Views between buildings
 • Buildings address public streets

Exterior fenestration with varied 
scale, type and treatment: 

 •  No blank facades
 •  Finished look – windows 
    as appropriate
 •  Layered landscaping

 



Appendix A
Trade Winds Impact Computational Fluid Dynamics Study
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Model Overview 
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CPP Report R11-6132 

• A detailed CFD model of the proposed development and its immediate surroundings was 
developed. The model consisted of approximately 7,500,000 fluid cells to facilitate the analysis 

• The wind approach profile was specified  assuming the approach surface roughness length was 
0.35 m and the wind profile followed a power relation with a power law exponent of 0.21. 

• Two simulations were conducted: 
– ENE wind approach direction  (the main trade winds direction – see page 6) 
– NNE wind approach direction (less frequent trade winds) 

• NE and E wind directions are also associated with the trade winds but are less frequent (see 
page 6). Results for these directions were inferred from the results for the ENE and NNE wind 
direction simulations 

• Velocity contours are presented (see pages 7-10) along a horizontal cross-section taken at two 
constant elevations (2 and 3 m) full scale over the average elevation of the Harbor Pointe 
neighborhood to the West of Live, Work, Play Aiea.  

• Velocity magnitudes are normalized by the approaching wind speed that is not influenced by the 
new development.  Values of one would indicate wind speeds are the same as those in the 
approaching trade winds. Value less than one indicate the relative reduction in the trade wind 
speed. 
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Key Results – Estimated Effects on the Harbor Pointe Neighborhood to the 
West (see page 5 for area of study focus) 

CPP Report R11-6132 

1) East Northeast (ENE) Trade Winds (most frequent direction of trade winds, occurring 38% of the time)  

• The shielding effect of the proposed Live, Work, Play Aiea buildings is estimated to reduce the mean 
wind speeds by approximately 10 to 50% (depending on location)  averaging  approximately 20%-
25% .  

• The wind acceleration effect of the proposed Live, Work, Play Aiea buildings is estimated to increase 
the mean wind speeds up to 30%, averaging approximately 10% -12 %. The acceleration effect is 
confined to the ENE wind approach and is not observed for the NE, E or NNE wind  approach 
directions. 

2) Northeasterly (NE) Trade Winds (second most frequent direction of trade winds, occurring 19% of the time)1 

• The shielding effect (based on interpolation) is estimated to reduce wind speeds in the range of 0 to 
25% averaging approximately 12.5% for the NE approach wind direction. 

• The wind acceleration- no effect see above. 

3) Easterly (E) Trade Winds (third most frequent direction of trade winds, occurring 10% of the time )1 

• The shielding effect (based on extrapolation) is expected to be in the range of 0 to 50% (depending 
on location) averaging approximately 25% for the E approach wind direction. 

• The wind acceleration- no effect see above. 

4) North Northeast (NNE) Trade Winds (fourth most frequent wind direction, occurring 4% of the time) 

• The shielding effect is estimated to reduce wind speeds in the range of 0% to 20% averaging 
approximately 10% for the NNE approach direction. 

• The wind acceleration- no effect see above. 

• Foot note 1)  Results for these wind directions based on interpolation or extrapolation. 

December 22, 2011 
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Site Plan of Area Modeled 

ENE (67.5 degrees) and NNE (22.5 degrees) 
wind approach directions were simulated 

CPP Report R11-6132 

Area of Focus 

Leading Edge of Residential Area 

N NNE 

ENE 

E 

S 

W 
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Wind Rose 

CPP Report R11-6132 December 22, 2011 

• Data Period: 1/1/64 – 12/31/90 

• Calm Winds – 2.47% 

• Average Wind Speed – 4.89 m/s 

• Total Count – 160701 hours 
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CPP Report R11-6132 

Normalized velocity contours at a constant elevation of 2m over the surface of the neighborhood. 
Normalizing velocity is speed that is not influenced by the new development 

 

Color Scale Detail 

• 1 corresponds to no change in approach wind speed 

• From 1 to 1.4 – wind speed acceleration (0 – 40%) 

• From 1 to 0 wind speed shielding (0 – 100%) 

December 22, 2011 
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ENE Wind Approach Wind Direction 

CPP Report R11-6132 

Normalized velocity contours at a constant elevation of 3m over the surface of the neighborhood. 
Normalizing velocity is speed that is not influenced by the new development 

 

Color Scale Detail 

• 1 corresponds to no change in approach wind speed 

• From 1 to 1.4 – wind speed acceleration (0 – 40%) 

• From 1 to 0 wind speed shielding (0 – 100%) 

December 22 
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NNE Wind Approach Wind Direction 

CPP Report R11-6132 

Normalized velocity contours at a constant elevation of 2m over the surface of the neighborhood. 
Normalizing velocity is speed that is not influenced by the new development 

 

Color Scale Detail 

• 1 corresponds to no change in approach wind speed 

• From 1 to 1.4 – wind speed acceleration (0 – 40%) 

• From 1 to 0 wind speed shielding (0 – 100%) 

December 22, 2011 
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NNE Wind Approach Wind Direction 

CPP Report R11-6132 

Normalized velocity contours at a constant elevation of 3m over the surface of the neighborhood. 
Normalizing velocity is speed that is not influenced by the new development 

 

Color Scale Detail 

• 1 corresponds to no change in approach wind speed 

• From 1 to 1.4 – wind speed acceleration (0 – 40%) 

• From 1 to 0 wind speed shielding (0 – 100%) 

December 22, 2011 
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Documentation 

CPP Report R11-6132 December 22, 2011 
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Computational Model  
• Model Scale 1:180 

• Total model size approximately 7,500,000 
fluid cells 

• 6,000,000 cells in the core mesh 

• 1,500,000 cells in the extrusion layer 

• Typical cell size: 

 Core Mesh          48 mm. 

 Terrain                 12mm. 

 Buildings          1.5-6 mm. 

• Extrusion Layer Thickness: 1 mm 

CPP Report R11-6132 December 22, 2011 
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D
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ip
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n 
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 M
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Boundary Conditions ENE Approach (Boundaries Appropriately 
Rotated for the NNE Approach)  

Inlet 

U=10m/s*(Z/0.056m)**0.21 

Outlet 

CPP Report R11-6132 

Domain Size 

• Turntable – 300 m Radius 

• Virtual Wind Tunnel – 1500 m Radius 

    (CFD Model purposes only) 

December 22, 2011 
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Material Properties 

D
es

cr
ip

tio
n 

of
 A

na
ly

si
s 

FLUID Property Value 

Air 

Density (kg/m3) 1.205 
Molecular Weight (g/mole) 28.96 

Viscosity (kg/ms) 1.81e-05 
Specific Heat (J/kg ºK) 1006 

Thermal Conductivity (W/m ºK) 0.02637 

CPP Report R11-6132 December 22, 2011 
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Analysis Setup 
D

es
cr

ip
tio

n 
of

 A
na

ly
si

s 

ANALYSIS FEATURE METHOD 
Time Domain Steady-State 

Density Constant 

Turbulence 
k-  (Low-Reynolds Number 

Hybrid Wall Functions) 

CPP Report R11-6132 December 22, 2011 
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Figure 2:  Tax Map Key [TMK: (1) 9-8-013] Showing Project Area. 
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nd
 b

el
ie

fs
 id

en
tif

ie
d,

 a
nd

 fo
r 

th
e 

re
so

ur
ce

s a
nd

 p
ra

ct
ic

es
, t

he
ir 

lo
ca

tio
n 

w
ith

in
 th

e 
br

oa
d 

ge
og

ra
ph

ic
al

 a
re

a 
in

 w
hi

ch
 

th
e 

pr
op

os
ed

 a
ct

io
n 

is
 lo

ca
te

d,
 a

s w
el

l a
s t

he
ir 

di
re

ct
 o

r i
nd

ire
ct

 si
gn

ifi
ca

nc
e 

or
 

co
nn

ec
tio

n 
to

 th
e 

pr
oj

ec
t s

ite
; 

 (7
)

a 
di

sc
us

si
on

 c
on

ce
rn

in
g 

th
e 

na
tu

re
 o

f t
he

 c
ul

tu
ra

l p
ra

ct
ic

es
 a

nd
 b

el
ie

fs
, a

nd
 th

e 
si

gn
ifi

ca
nc

e 
of

 th
e 

cu
ltu

ra
l r

es
ou

rc
es

 w
ith

in
 th

e 
pr

oj
ec

t a
re

a,
 a

ff
ec

te
d 

di
re

ct
ly

 o
r 

in
di

re
ct

ly
 b

y 
th

e 
pr

op
os

ed
 p

ro
je

ct
;  

 (8
)

an
 e

xp
la

na
tio

n 
of

 c
on

fid
en

tia
l i

nf
or

m
at

io
n 

th
at

 h
as

 b
ee

n 
w

ith
he

ld
 fr

om
 p

ub
lic

 
di

sc
lo

su
re

 in
 th

e 
as

se
ss

m
en

t; 
 (9

)
a 

di
sc

us
si

on
 c

on
ce

rn
in

g 
an

y 
co

nf
lic

tin
g 

in
fo

rm
at

io
n 

in
 re

ga
rd

 to
 id

en
tif

ie
d 

cu
ltu

ra
l 

re
so

ur
ce

s, 
pr

ac
tic

es
 a

nd
 b

el
ie

fs
; 

 (1
0)

an
 a

na
ly

si
s o

f t
he

 p
ot

en
tia

l e
ff

ec
t o

f a
ny

 p
ro

po
se

d 
ph

ys
ic

al
 a

lte
ra

tio
n 

on
 c

ul
tu

ra
l 

re
so

ur
ce

s, 
pr

ac
tic

es
, o

r b
el

ie
fs

; t
he

 p
ot

en
tia

l o
f t

he
 p

ro
po

se
d 

ac
tio

n 
to

 is
ol

at
e 

cu
ltu

ra
l 

re
so

ur
ce

s, 
pr

ac
tic

es
, o

r b
el

ie
fs

 fr
om

 th
ei

r s
et

tin
g;

 a
nd

 th
e 

po
te

nt
ia

l o
f t

he
 p

ro
po

se
d 

ac
tio

n 
to

 in
tro

du
ce

 e
le

m
en

ts
 w

hi
ch

 m
ay

 a
lte

r t
he

 se
tti

ng
 in

 w
hi

ch
 c

ul
tu

ra
l p

ra
ct

ic
es

 
ta

ke
 p

la
ce

, a
nd

; 
 (1

1)
th

e 
in

cl
us

io
n 

of
 b

ib
lio

gr
ap

hy
 o

f r
ef

er
en

ce
s, 

an
d 

at
ta

ch
ed

 re
co

rd
s o

f i
nt

er
vi

ew
s w

hi
ch

 
w

er
e 

al
lo

w
ed

 to
 b

e 
di

sc
lo

se
d.

  
 

If
 o

n-
go

in
g 

cu
ltu

ra
l a

ct
iv

iti
es

 a
nd

/o
r r

es
ou

rc
es

 a
re

 id
en

tif
ie

d 
w

ith
in

 th
e 

pr
oj

ec
t a

re
a,

 
as

se
ss

m
en

ts
 o

f t
he

 p
ot

en
tia

l e
ff

ec
ts

 o
n 

th
e 

cu
ltu

ra
l r

es
ou

rc
es

 in
 th

e 
pr

oj
ec

t a
re

a 
an

d 
re

co
m

m
en

da
tio

ns
 fo

r m
iti

ga
tio

n 
of

 th
es

e 
ef

fe
ct

s c
an

 b
e 

pr
op

os
ed

. 
 A

R
C

H
IV

A
L

 R
E

SE
A

R
C

H
 

A
rc

hi
va

l r
es

ea
rc

h 
fo

cu
se

d 
on

 a
 h

is
to

ric
al

 d
oc

um
en

ta
ry

 st
ud

y 
in

vo
lv

in
g 

bo
th

 p
ub

lis
he

d 
an

d 
un

pu
bl

is
he

d 
so

ur
ce

s. 
Th

es
e 

in
cl

ud
ed

 le
ge

nd
ar

y 
ac

co
un

ts
 o

f n
at

iv
e 

an
d 

ea
rly

 fo
re

ig
n 

w
rit

er
s;

 
ea

rly
 h

is
to

ric
al

 jo
ur

na
ls

 a
nd

 n
ar

ra
tiv

es
; h

is
to

ric
 m

ap
s, 

la
nd

 re
co

rd
s, 

su
ch

 a
s L

an
d 

C
om

m
is

si
on

 

 
6

 A
w

ar
ds

, R
oy

al
 P

at
en

t G
ra

nt
s, 

an
d 

B
ou

nd
ar

y 
C

om
m

is
si

on
 re

co
rd

s;
 h

is
to

ric
 a

cc
ou

nt
s, 

an
d 

pr
ev

io
us

 a
rc

ha
eo

lo
gi

ca
l r

ep
or

ts
. 

 IN
T

E
R

V
IE

W
 M

E
T

H
O

D
O

L
O

G
Y

 
In

te
rv

ie
w

s a
re

 c
on

du
ct

ed
 in

 a
cc

or
da

nc
e 

w
ith

 F
ed

er
al

 a
nd

 S
ta

te
 la

w
s, 

an
d 

gu
id

el
in

es
, 

w
he

n 
kn

ow
le

dg
ea

bl
e 

in
di

vi
du

al
s a

re
 a

bl
e 

to
 id

en
tif

y 
cu

ltu
ra

l p
ra

ct
ic

es
 in

, o
r i

n 
cl

os
e 

pr
ox

im
ity

 
to

, t
he

 p
ro

je
ct

 a
re

a.
 If

 th
ey

 h
av

e 
kn

ow
le

dg
e 

of
 tr

ad
iti

on
al

 st
or

ie
s, 

pr
ac

tic
es

 a
nd

 b
el

ie
fs

 a
ss

oc
ia

te
d 

w
ith

 a
 p

ro
je

ct
 a

re
a 

or
 if

 th
ey

 k
no

w
 o

f h
is

to
ric

al
 p

ro
pe

rti
es

 w
ith

in
 th

e 
pr

oj
ec

t a
re

a,
 th

ey
 a

re
 so

ug
ht

 
ou

t f
or

 a
dd

iti
on

al
 c

on
su

lta
tio

n 
an

d 
in

te
rv

ie
w

s. 
In

di
vi

du
al

s w
ho

 h
av

e 
pa

rti
cu

la
r k

no
w

le
dg

e 
of

 
tra

di
tio

ns
 p

as
se

d 
do

w
n 

fr
om

 p
re

ce
di

ng
 g

en
er

at
io

ns
 a

nd
 a

 p
er

so
na

l f
am

ili
ar

ity
 w

ith
 th

e 
pr

oj
ec

t 
ar

ea
 a

re
 in

vi
te

d 
to

 sh
ar

e 
th

ei
r r

el
ev

an
t i

nf
or

m
at

io
n 

co
nc

er
ni

ng
 p

ar
tic

ul
ar

 c
ul

tu
ra

l r
es

ou
rc

es
. O

fte
n 

pe
op

le
 a

re
 re

co
m

m
en

de
d 

fo
r t

he
ir 

ex
pe

rti
se

, a
nd

 in
de

ed
, o

rg
an

iz
at

io
ns

, s
uc

h 
as

 H
aw

ai
ia

n 
C

iv
ic

 
C

lu
bs

, t
he

 Is
la

nd
 B

ra
nc

h 
of

 O
ff

ic
e 

of
 H

aw
ai

ia
n 

A
ff

ai
rs

 (O
H

A
), 

hi
st

or
ic

al
 so

ci
et

ie
s, 

Is
la

nd
 T

ra
il 

cl
ub

s, 
an

d 
Pl

an
ni

ng
 C

om
m

is
si

on
s a

re
 d

ep
en

de
d 

up
on

 fo
r t

he
ir 

re
co

m
m

en
da

tio
ns

 o
f s

ui
ta

bl
e 

in
fo

rm
an

ts
. T

he
se

 g
ro

up
s a

re
 in

vi
te

d 
to

 c
on

tri
bu

te
 th

ei
r i

np
ut

, a
nd

 su
gg

es
t f

ur
th

er
 a

ve
nu

es
 o

f 
in

qu
iry

, a
s w

el
l a

s s
pe

ci
fic

 in
di

vi
du

al
s t

o 
in

te
rv

ie
w

. I
t s

ho
ul

d 
be

 st
re

ss
ed

 a
ga

in
 th

at
 th

is
 p

ro
ce

ss
 

do
es

 n
ot

 in
cl

ud
e 

fo
rm

al
 o

r i
n-

de
pt

h 
et

hn
og

ra
ph

ic
 in

te
rv

ie
w

s o
r o

ra
l h

is
to

rie
s a

s d
es

cr
ib

ed
 in

 th
e 

O
EQ

C
’s

 G
ui

de
lin

es
 fo

r A
ss

es
si

ng
 C

ul
tu

ra
l I

m
pa

ct
s (

19
97

). 
Th

e 
as

se
ss

m
en

ts
 a

re
 in

te
nd

ed
 to

 
id

en
tif

y 
po

te
nt

ia
l i

m
pa

ct
s t

o 
on

-g
oi

ng
 c

ul
tu

ra
l p

ra
ct

ic
es

, o
r r

es
ou

rc
es

, w
ith

in
 a

 p
ro

je
ct

 a
re

a 
or

 in
 

its
 c

lo
se

 v
ic

in
ity

. 
 If

 k
no

w
le

dg
ea

bl
e 

in
di

vi
du

al
s a

re
 id

en
tif

ie
d,

 p
er

so
na

l i
nt

er
vi

ew
s a

re
 so

m
et

im
es

 ta
pe

d 
an

d 
th

en
 tr

an
sc

rib
ed

. T
he

se
 d

ra
ft 

tra
ns

cr
ip

ts
 a

re
 re

tu
rn

ed
 to

 e
ac

h 
of

 th
e 

pa
rti

ci
pa

nt
s f

or
 th

ei
r r

ev
ie

w
 

an
d 

co
m

m
en

ts
. A

fte
r c

or
re

ct
io

ns
 a

re
 m

ad
e,

 e
ac

h 
in

di
vi

du
al

 si
gn

s a
 re

le
as

e 
fo

rm
, m

ak
in

g 
th

e 
in

te
rv

ie
w

 a
va

ila
bl

e 
fo

r t
hi

s s
tu

dy
. W

he
n 

te
le

ph
on

e 
in

te
rv

ie
w

s o
cc

ur
, a

 su
m

m
ar

y 
of

 th
e 

in
fo

rm
at

io
n 

is
 u

su
al

ly
 se

nt
 fo

r c
or

re
ct

io
n 

an
d 

ap
pr

ov
al

, o
r d

ic
ta

te
d 

by
 th

e 
in

fo
rm

an
t a

nd
 th

en
 

in
co

rp
or

at
ed

 in
to

 th
e 

do
cu

m
en

t. 
If

 n
o 

cu
ltu

ra
l r

es
ou

rc
e 

in
fo

rm
at

io
n 

is
 fo

rth
co

m
in

g 
an

d 
no

 
kn

ow
le

dg
ea

bl
e 

in
fo

rm
an

ts
 a

re
 su

gg
es

te
d 

fo
r f

ur
th

er
 in

qu
iry

, i
nt

er
vi

ew
s a

re
 n

ot
 c

on
du

ct
ed

.  
 

 Le
tte

rs
 w

er
e 

se
nt

 to
 o

rg
an

iz
at

io
ns

 w
ho

se
 ju

ris
di

ct
io

n 
in

cl
ud

ed
 k

no
w

le
dg

e 
of

 th
e 

ar
ea

.  
C

on
su

lta
tio

n 
w

as
 so

ug
ht

 fr
om

 P
hy

lli
s (

C
oo

ch
ie

) C
ay

an
, S

ta
te

 H
is

to
ric

 P
re

se
rv

at
io

n 
D

iv
is

io
n 

(S
H

PD
), 

H
is

to
ry

 a
nd

 C
ul

tu
re

 B
ra

nc
h 

C
hi

ef
; C

ly
de

 N
�m

u`
o,

 D
ire

ct
or

 o
f t

he
 O

ff
ic

e 
of

 H
aw

ai
ia

n 
A

ff
ai

rs
 (O

H
A

), 
O

`a
hu

; L
ei

m
ai

le
 Q

ui
te

vi
s, 

m
em

be
r o

f t
he

 O
`a

hu
 Is

la
nd

 B
ur

ia
l C

ou
nc

il 
(O

IB
C

); 
an

d 
G

eo
rg

e 
K

ae
liw

ai
, J

r.,
 `E

w
a 

H
aw

ai
ia

n 
C

iv
ic

 C
lu

b,
 a

nd
 M

ic
ha

el
 K

. L
ee

 (A
pp

en
di

x 
A

). 
 In

 
ad

di
tio

n,
 a

 C
ul

tu
ra

l I
m

pa
ct

 A
ss

es
sm

en
t N

ot
ic

e 
w

as
 p

ub
lis

he
d 

on
 Ja

nu
ar

y 
30

, 2
01

0,
 F

eb
ru

ar
y 

2 
an

d 
3,

 2
01

1 
in

 T
he

 H
on

ol
ul

u 
St

ar
-A

dv
er

tis
er

 a
nd

 th
e 

Fe
br

ua
ry

 is
su

e 
of

 th
e 

O
H

A
 n

ew
sp

ap
er

, K
a 

 
7



  
8

W
ai

 O
la

 (A
pp

en
di

x 
B

). 
 T

he
se

 n
ot

ic
es

 re
qu

es
te

d 
in

fo
rm

at
io

n 
of

 c
ul

tu
ra

l r
es

ou
rc

es
 o

r a
ct

iv
iti

es
 in

 
th

e 
ar

ea
 o

f t
he

 p
ro

po
se

d 
pr

oj
ec

t, 
st

at
ed

 th
e 

TM
K

 n
um

be
r, 

an
d 

w
he

re
 to

 re
sp

on
d 

w
ith

 p
er

tin
en

t 
in

fo
rm

at
io

n.
  B

as
ed

 o
n 

th
e 

re
sp

on
se

s, 
an

 a
ss

es
sm

en
t o

f t
he

 p
ot

en
tia

l e
ff

ec
ts

 o
n 

cu
ltu

ra
l r

es
ou

rc
es

 
in

 th
e 

pr
oj

ec
t a

re
a 

an
d 

re
co

m
m

en
da

tio
ns

 fo
r m

iti
ga

tio
n 

of
 th

es
e 

ef
fe

ct
s c

an
 b

e 
pr

op
os

ed
.  

 
 PR

O
JE

C
T

 A
R

E
A

 A
N

D
 V

IC
IN

IT
Y

\ 
Th

e 
pr

oj
ec

t a
re

a 
is

 lo
ca

te
d 

w
ith

in
 th

e 
`il

i o
f K

ao
no

hi
, K

al
au

ao
 A

hu
pu

a`
a,

 `E
w

a 
D

is
tri

ct
, 

Is
la

nd
 o

f O
`a

hu
 [T

M
K

: (
1)

 9
-8

-0
13

:0
13

] (
Fi

gu
re

 3
 a

nd
 4

). 
Th

e 
ap

pr
ox

im
at

el
y 

14
-a

cr
e 

pa
rc

el
 is

 
lo

ca
te

d 
m

au
ka

 o
f (

no
rth

) K
am

eh
am

eh
a 

H
ig

hw
ay

, i
n 

a 
he

av
ily

 c
om

m
er

ci
al

iz
ed

 a
re

a.
 T

he
 p

ro
je

ct
 

ar
ea

 is
 c

ur
re

nt
ly

 th
e 

si
te

 o
f t

he
 K

am
 S

w
ap

 M
ee

t. 
To

 th
e 

ea
st

 is
 P

ea
rlr

id
ge

 S
ho

pp
in

g 
C

en
te

r, 
to

 th
e 

no
rth

 is
 M

oa
na

lu
a 

R
oa

d,
 a

nd
 to

 th
e 

w
es

t i
s c

om
m

er
ci

al
 d

ev
el

op
m

en
t. 

 
C

U
L

T
U

R
A

L
 A

N
D

 H
IS

T
O

R
IC

A
L

 C
O

N
T

E
X

T
 

  
Th

e 
is

la
nd

 o
f O

`a
hu

 ra
nk

s t
hi

rd
 in

 si
ze

 o
f t

he
 e

ig
ht

 m
ai

n 
is

la
nd

s i
n 

th
e 

H
aw

ai
ia

n 
A

rc
hi

pe
la

go
.  

Th
e 

W
ai

`a
na

e 
an

d 
K

o`
ol

au
 M

ou
nt

ai
n 

ra
ng

es
 w

er
e 

fo
rm

ed
 b

y 
tw

o 
vo

lc
an

oe
s. 

 
Th

ro
ug

h 
th

e 
m

ill
en

ni
a 

th
e 

co
ns

ta
nt

 fo
rc

e 
of

 w
at

er
 c

ar
ve

d 
fe

rti
le

 a
m

ph
ith

ea
te

r-
he

ad
ed

 v
al

le
ys

 a
nd

 
ru

gg
ed

 p
as

se
s e

ro
de

d 
at

 lo
w

er
 e

le
va

tio
ns

 p
ro

vi
di

ng
 a

cc
es

s f
ro

m
 o

ne
 si

de
 o

f t
he

 is
la

nd
 to

 a
no

th
er

 
(M

ac
do

na
ld

 a
nd

 A
bb

ot
t 1

97
0)

.  
 

 PA
ST

 P
O

L
IT

IC
A

L
 B

O
U

N
D

A
R

IE
S 

Tr
ad

iti
on

al
ly

, t
he

 d
iv

is
io

n 
of

 O
ah

u’
s l

an
d 

in
to

 d
is

tri
ct

s (
m

ok
u)

 a
nd

 su
b-

di
st

ric
ts

 (`
ili

) w
as

 
sa

id
 to

 b
e 

pe
rf

or
m

ed
 b

y 
M

�`
ili

ku
ka

hi
, a

 ru
lin

g 
ch

ie
f o

f O
`a

hu
, w

ho
 w

as
 c

ho
se

n 
by

 th
e 

ch
ie

fs
 to

 
be

 th
e 

m
�`

�h
o`

op
on

op
on

o 
o 

ke
 a

up
un

i (
ad

m
in

is
tra

to
r o

f t
he

 g
ov

er
nm

en
t; 

K
am

ak
au

 1
99

1)
. I

t w
as

 
M

�`
ili

ku
ka

hi
 w

ho
 h

ad
 th

e 
Is

la
nd

 o
f O

`a
hu

 th
or

ou
gh

ly
 su

rv
ey

ed
, a

nd
 p

er
m

an
en

tly
 d

ef
in

ed
 th

e 
bo

un
da

rie
s b

et
w

ee
n 

th
e 

di
ff

er
en

t d
iv

is
io

ns
 a

nd
 la

nd
s (

Fo
rn

an
de

r 1
96

9:
89

). 
C

or
dy

 (2
00

2:
 2

5)
 

pl
ac

es
 M

�`
ili

ku
ka

hi
’s

 re
ig

n 
ov

er
 O

`a
hu

 a
t t

he
 b

eg
in

ni
ng

 o
f t

he
 1

6th
 C

en
tu

ry
. M

�`
ili

ku
ka

hi
 

cr
ea

te
d 

si
x 

di
st

ric
ts

 a
nd

 si
x 

di
st

ric
t c

hi
ef

s (
al
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Figure 3:  Google Earth Image Showing Current Use of the Project Area as the Kam Swap Meet. 
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Figure 4:  Plan View Map Limits of Ahupua`a.
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Figure 6:  Map By Lyons, “Hydro Chart”, 1873, Adapted, Showing Significant Sites and Approximate Project Area (Reg. No. 
752). 
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Figure 7:  Google Map Showing Project Area and Vicinity Today. 
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Traffic Impact Analysis Report
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 i

m
pa

ct
 o

f 
P

ro
po

se
d 

P
ro

je
ct

-g
en

er
at

ed
 t

ra
ffi

c 
by

 

ph
as

e.
 

5.
 

R
ec

om
m

en
da

tio
ns

 
fo

r 
ro

ad
w

ay
 

im
pr

ov
em

en
ts

 
or

 
ot

he
r 

m
iti

ga
tiv

e 

m
ea

su
re

s,
 a

s 
ap

pr
op

ria
te

, 
to

 r
ed

uc
e 

or
 e

lim
in

at
e 

th
e 

ad
ve

rs
e 

im
pa

ct
s 

re
su

lti
ng

 fr
om

 tr
af

fic
 g

en
er

at
ed

 b
y 

th
e 

P
ro

po
se

d 
P

ro
je

ct
. 
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II.
 

EX
IS

TI
N

G
 C

O
N

D
IT

IO
N

S 

A
. 

R
oa

dw
ay

 S
ys

te
m

 

Th
e 

fo
llo

w
in

g 
ar

e 
br

ie
f d

es
cr

ip
tio

ns
 o

f t
he

 e
xi

st
in

g 
ro

ad
w

ay
 n

et
w

or
k 

in
 th

e 

vi
ci

ni
ty

 o
f t

he
 P

ro
po

se
d 

P
ro

je
ct

: 

K
am

eh
am

eh
a 

H
ig

hw
ay

 

K
am

eh
am

eh
a 

H
ig

hw
ay

 is
 a

 s
ix

-la
ne

, 
tw

o-
w

ay
, 

di
vi

de
d 

ea
st

-w
es

t, 
m

aj
or

 

ar
te

ria
l r

oa
dw

ay
 in

 th
e 

vi
ci

ni
ty

 o
f t

he
 P

ro
po

se
d 

P
ro

je
ct

.  
K

am
eh

am
eh

a 
H

ig
hw

ay
’s

 

po
st

ed
 s

pe
ed

 l
im

it,
 w

ith
in

 t
he

 s
tu

dy
 a

re
a,

 i
s 

35
 m

ile
s 

pe
r 

ho
ur

 (
m

ph
). 

 T
ra

ffi
c 

si
gn

al
s 

w
ith

 l
ef

t-t
ur

n 
ch

an
ne

liz
at

io
n 

ar
e 

pr
ov

id
ed

 a
t 

al
l 

in
te

rs
ec

tio
ns

 w
ith

in
 t

he
 

P
ro

po
se

d 
P

ro
je

ct
 s

tu
dy

 a
re

a.
  K

am
eh

am
eh

a 
H

ig
hw

ay
 p

ro
vi

de
s 

ac
ce

ss
 to

 C
en

tra
l 

O
ah

u,
 In

te
rs

ta
te

 R
ou

te
s 

H
-1

 a
nd

 H
-2

 F
re

ew
ay

s,
 a

nd
 F

ar
rin

gt
on

 H
ig

hw
ay

 th
ro

ug
h 

th
e 

W
ai

aw
a 

In
te

rc
ha

ng
e 

to
 th

e 
w

es
t o

f t
he

 P
ro

po
se

d 
P

ro
je

ct
 s

ite
 a

nd
 to

 th
e 

ea
st

 

pr
ov

id
es

 a
cc

es
s 

to
 t

he
 H

on
ol

ul
u 

ar
ea

 v
ia

 t
he

 M
oa

na
lu

a 
Fr

ee
w

ay
 a

nd
 N

im
itz

 

H
ig

hw
ay

. 

M
oa

na
lu

a 
R

oa
d 

M
oa

na
lu

a 
R

oa
d 

is
 a

 fi
ve

-la
ne

, t
w

o-
w

ay
, e

as
t-w

es
t, 

un
di

vi
de

d 
ar

te
ria

l r
oa

d 

w
ith

in
 t

he
 P

ro
po

se
d 

P
ro

je
ct

 a
re

a 
th

at
 p

ro
vi

de
s 

ac
ce

ss
 b

et
w

ee
n 

A
ie

a 
an

d 
P

ea
rl 

C
ity

. 
 M

oa
na

lu
a 

R
oa

d 
al

so
 p

ro
vi

de
s 

ac
ce

ss
 t

o 
th

e 
H

-1
 F

re
ew

ay
 t

hr
ou

gh
 t

he
 

W
ai

au
 I

nt
er

ch
an

ge
. 

 T
he

 p
os

te
d 

sp
ee

d 
lim

it 
on

 M
oa

na
lu

a 
R

oa
d 

is
 3

0 
m

ph
.  

Tr
af

fic
 

si
gn

al
s 

w
ith

 
le

ft-
tu

rn
 

ch
an

ne
liz

at
io

n 
ar

e 
pr

ov
id

ed
 

at
 

th
e 

m
aj

or
 

in
te

rs
ec

tio
ns

. 
 M

oa
na

lu
a 

R
oa

d 
be

gi
ns

 a
t 

its
 i

nt
er

se
ct

io
n 

w
ith

 W
ai

m
an

o 
H

om
e 

R
oa

d,
 a

nd
 e

nd
s 

at
 it

s 
in

te
rs

ec
tio

n 
w

ith
 K

ai
m

ak
an

i S
tre

et
.  

H
ek

ah
a 

S
tre

et
 

H
ek

ah
a 

S
tre

et
 i

s 
a 

tw
o-

la
ne

, 
tw

o-
w

ay
, 

no
rth

-s
ou

th
, 

un
di

vi
de

d 
co

lle
ct

or
 

ro
ad

. 
 T

he
 i

nt
er

se
ct

io
n 

be
gi

ns
 s

ou
th

 o
f 

its
 i

nt
er

se
ct

io
n 

w
ith

 K
am

eh
am

eh
a 

H
ig

hw
ay

 w
he

re
 i

t 
pr

ov
id

es
 a

cc
es

s 
to

 b
us

in
es

se
s/

in
du

st
ria

l 
ar

ea
. 

 N
or

th
 o

f 
its

 

in
te

rs
ec

tio
n 

w
ith

 K
am

eh
am

eh
a 

H
ig

hw
ay

, 
th

e 
ro

ad
w

ay
 p

ro
vi

de
s 

ac
ce

ss
 t

o 
a 

re
si

de
nt

ia
l a

re
a 

as
 w

el
l a

t 
th

e 
W

ai
m

al
u 

S
ho

pp
in

g 
C

en
te

r 
an

d 
te

rm
in

at
es

 a
t 

its
 

in
te

rs
ec

tio
n 

w
ith

 M
oa

na
lu

a 
R

oa
d.
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K
an

uk
u 

S
tre

et
 

K
an

uk
u 

S
tre

et
 is

 a
 tw

o-
la

ne
, t

w
o-

w
ay

, u
nd

iv
id

ed
 c

ol
le

ct
or

 ro
ad

.  
It 

be
gi

ns
 

at
 it

s 
in

te
rs

ec
tio

n 
w

ith
 K

am
eh

am
eh

a 
H

ig
hw

ay
 t

o 
th

e 
so

ut
h,

 p
ro

vi
de

s 
ac

ce
ss

 t
o 

bu
si

ne
ss

es
 a

nd
 t

he
 W

ai
m

al
u 

S
ho

pp
in

g 
C

en
te

r 
lo
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te

d 
di

re
ct
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 n

or
th

 o
f 

th
e 

in
te

rs
ec

tio
n.

  F
ur

th
er

 n
or

th
 th

e 
ro

ad
w

ay
 p

ro
vi

de
s 

ac
ce

ss
 to

 a
 re

si
de

nt
ia

l a
re

a 
an

d 

te
rm

in
at

es
 a

t 
its

 in
te

rs
ec

tio
n 

w
ith

 H
ek

ah
a 

S
tre

et
. 

 S
ou

th
 o

f 
its

 in
te

rs
ec

tio
n 

w
ith

 

K
am

eh
am

eh
a 

H
ig

hw
ay

 is
 th

e 
dr

iv
ew

ay
 to

 B
es

t B
uy

 a
nd

 to
 a

n 
in

du
st

ria
l a

re
a.

 

K
ao

no
hi

 S
tre

et
 

K
ao

no
hi

 S
tre

et
 i

s 
ge

ne
ra

lly
 a

 f
ou

r-l
an

e,
 t

w
o-

w
ay

, 
no

rth
-s

ou
th

, 
co

lle
ct

or
 

ro
ad

 p
ro

vi
di

ng
 a

cc
es

s 
to

 s
ho

pp
in

g 
ce

nt
er

s,
 s

uc
h 

as
 t

he
 P

ea
rlr

id
ge

 C
en

te
r 

an
d 

W
es

tri
dg

e 
S

ho
pp

in
g 

C
en

te
r b

et
w

ee
n 

its
 in

te
rs

ec
tio

n 
w

ith
 K

am
eh

am
eh

a 
H

ig
hw

ay
 

an
d 

M
oa

na
lu

a 
R

oa
d.

 
 

K
ao

no
hi

 
S

tre
et

 
st

em
s 

fro
m

 
its

 
in

te
rs

ec
tio

n 
w

ith
 

K
am

eh
am

eh
a 

H
ig

hw
ay

 to
 b

ey
on

d 
M

oa
na

lu
a 

R
oa

d.
  

K
ao

no
hi

 S
tre

et
 b

ec
om

es
 a

 

st
ee

p 
ro

ad
w

ay
 n

or
th

 o
f i

ts
 in

te
rs

ec
tio

n 
w

ith
 th

e 
P

ea
rlr

id
ge

 C
en

te
r D

riv
ew

ay
 1

.  
A

 

m
ed

ia
n 

w
ith

 f
en

ce
 i

s 
pr

ov
id

ed
 a

lo
ng

 K
ao

no
hi

 S
tre

et
 b

et
w

ee
n 

M
oa

na
lu

a 
R

oa
d 

an
d 

P
ea

rlr
id

ge
 C

en
te

r 
D

riv
ew

ay
 1

. 
 O

n 
W

ed
ne

sd
ay

s,
 S

at
ur

da
ys

 a
nd

 S
un

da
ys

, 

th
e 

S
w

ap
 M

ee
t t

ak
es

 p
la

ce
 w

ith
in

 th
e 

cu
rr

en
t P

ro
po

se
d 

P
ro

je
ct

 s
ite

 b
et

w
ee

n 
5:

00
 

A
M

 a
nd

 1
:0

0 
P

M
 a

nd
 f

ro
m

 6
:0

0 
A

M
 t

o 
1:

00
 P

M
 o

n 
Fr

id
ay

s.
  

K
ao

no
hi

 S
tre

et
 

pr
ov

id
es

 t
he

 o
nl

y 
ac

ce
ss

 i
nt

o 
th

e 
S

w
ap

 M
ee

t 
vi

a 
th

e 
R

IR
O

 d
riv

ew
ay

 n
ea

r 

M
oa

na
lu

a 
R

oa
d 

an
d 

an
 e

xi
t d

riv
ew

ay
 a

dj
ac

en
t t

o 
th

e 
K

FC
 re

st
au

ra
nt

 a
nd

 a
cr

os
s 

P
ea

rlr
id

ge
 C

en
te

r D
riv

ew
ay

 2
.  

 

Li
po

a 
S

tre
et

 

Li
po

a 
S

tre
et

 i
s 

a 
tw

o-
la

ne
, 

tw
o-

w
ay

, 
un

di
vi

de
d 

co
lle

ct
or

 r
oa

d.
  

Li
po

a 

S
tre

et
 fo

rm
s 

a 
“T

”-
in

te
rs

ec
tio

n 
w

ith
 K

am
eh

am
eh

a 
H

ig
hw

ay
 to

 th
e 

no
rth

 w
he

re
 it

 

be
gi

ns
 a

nd
 p

ro
vi

de
s 

ac
ce

ss
 to

 a
 re

si
de

nt
ia

l a
re

a 
as

 w
el

l a
s 

so
m

e 
bu

si
ne

ss
es

. 

P
al

i M
om

i 

P
al

i 
M

om
i 

at
 t

he
 s

tu
dy

 i
nt

er
se

ct
io

ns
 i

s 
sp

lit
 i

nt
o 

tw
o 

(2
) 

in
te

rs
ec

tio
ns

: 

in
bo

un
d 

an
d 

ou
tb

ou
nd

. 
 P

al
i M

om
i b

eg
in

s 
at

 it
s 

in
te

rs
ec

tio
n 

w
ith

 K
am

eh
am

eh
a 

H
ig

hw
ay

 to
 th

e 
so

ut
h 

an
d 

te
rm

in
at

es
 to

 th
e 

no
rth

 a
t i

ts
 in

te
rs

ec
tio

n 
w

ith
 K

oa
uk

a 

S
tre

et
/M

oa
na

lu
a 

R
oa

d.
  

P
al

i M
om

i p
ro

vi
de

s 
in

gr
es

s/
eg

re
ss

 f
ro

m
 t

he
 P

ea
rlr

id
ge

 

C
en

te
r a

s 
w

el
l a

s 
th

e 
K

ap
io

la
ni

 M
ed

ic
al

 C
en

te
r a

t P
al

i M
om

i. 
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B
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Ex
is

tin
g 

Tr
af

fic
 V

ol
um

es
 

Th
e 

ho
ur

ly
 t

ur
ni

ng
 m

ov
em

en
ts

 d
at

a 
ut

ili
ze

d 
in

 t
hi

s 
re

po
rt 

w
er

e 
co

lle
ct

ed
 

on
 O

ct
ob

er
 1

4 
an

d 
16

, 
20

10
 f

or
 t

he
 i

nt
er

se
ct

io
ns

 a
lo

ng
 M

oa
na

lu
a 

R
oa

d 
an

d 

K
ao

no
hi

 S
tre

et
. 

 T
he

 s
tu

dy
 a

re
a 

w
as

 t
he

n 
ex

pa
nd

ed
 a

lo
ng

 K
am

eh
am

eh
a 

H
ig

hw
ay

 
as

 
a 

re
su

lt 
of

 
di

sc
us

si
on

 
w

ith
 

th
e 

H
aw

ai
i 

S
ta

te
 

D
ep

ar
tm

en
t 

of
 

Tr
an

sp
or

ta
tio

n 
(H

D
O

T)
 a

nd
 r

es
ul

te
d 

in
 f

iv
e 

(5
) 

ad
di

tio
na

l i
nt

er
se

ct
io

ns
. 

D
at

a 
at

 

th
es

e 
ad

di
tio

na
l i

nt
er

se
ct

io
ns

 w
er

e 
co

lle
ct

ed
 o

n 
M

ay
 1

0 
an

d 
14

, 2
01

1.
 

B
as

ed
 o

n 
th

e 
pr

ox
im

ity
 t

o 
th

e 
P

ro
po

se
d 

P
ro

je
ct

 s
ite

, 
th

e 
fo

llo
w

in
g 

16
 

in
te

rs
ec

tio
ns

 w
er

e 
st

ud
ie

d:
 

1.
 

M
oa

na
lu

a 
R

oa
d/

Ti
m

ot
hy

’s
 

C
hu

rc
h/

H
ar

bo
r 

P
oi

nt
e 

D
riv

ew
ay

 

(U
ns

ig
na

liz
ed

) 

2.
 

M
oa

na
lu

a 
R

oa
d/

P
ea

rlr
id

ge
 

E
le

m
en

ta
ry

 
S

ch
oo

l 
D

riv
ew

ay
 

(U
ns

ig
na

liz
ed

) 

3.
 

M
oa

na
lu

a 
R

oa
d/

K
ao

no
hi

 S
tre

et
 (S

ig
na

liz
ed

) 

4.
 

K
ao

no
hi

 
S

tre
et

/R
ig

ht
-In

 
R

ig
ht

-O
ut

 
(R

IR
O

) 
D

riv
ew

ay
 

(U
ns

ig
na

liz
ed

) 

5.
 

K
ao

no
hi

 S
tre

et
/P

ea
rlr

id
ge

 C
en

te
r D

riv
ew

ay
 1

 (U
ns

ig
na

liz
ed

) 

6.
 

K
ao

no
hi

 S
tre

et
/P

ea
rlr

id
ge

 C
en

te
r D

riv
ew

ay
 2

 (U
ns

ig
na

liz
ed

) 

7.
 

K
ao

no
hi

 S
tre

et
/W

es
tri

dg
e 

(n
or

th
) D

riv
ew

ay
 (U

ns
ig

na
liz

ed
) 

8.
 

K
ao

no
hi

 S
tre

et
/W

es
tri

dg
e 

(s
ou

th
) D

riv
ew

ay
 (U

ns
ig

na
liz

ed
) 

9.
 

K
ao

no
hi

 
S

tre
et

/P
ea

rlr
id

ge
 

C
en

te
r 

- 
A

nn
a 

M
ill

er
’s

 
D

riv
ew

ay
 

(U
ns

ig
na

liz
ed

) 

10
. 

K
ao

no
hi

 S
tre

et
/M

oa
na

lu
a 

Lo
op

 (U
ns

ig
na

liz
ed

) 

11
. 

K
am

eh
am

eh
a 

H
ig

hw
ay

/H
ek

ah
a 

S
tre

et
 (S

ig
na

liz
ed

) 

12
. 

K
am

eh
am

eh
a 

H
ig

hw
ay

/K
an

uk
u 

S
tre

et
 (S

ig
na

liz
ed

) 

13
. 

K
am

eh
am

eh
a 

H
ig

hw
ay

/K
ao

no
hi

 S
tre

et
(S

ig
na

liz
ed

) 

14
. 

K
am

eh
am

eh
a 

H
ig

hw
ay

/L
ip

oa
 S

tre
et

 (S
ig

na
liz

ed
) 
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15
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K
am

eh
am

eh
a 

H
ig

hw
ay

/P
al

i M
om

i I
nb

ou
nd

 (S
ig

na
liz

ed
) 

16
. 

K
am

eh
am

eh
a 

H
ig

hw
ay

/P
al

i M
om

i O
ut

bo
un

d 
(S

ig
na

liz
ed

) 

B
as

ed
 o

n 
tra

ffi
c 

co
un

t d
at

a,
 th

e 
pe

ak
 h

ou
rs

 o
f t

ra
ffi

c 
w

er
e 

de
te

rm
in

ed
 to

 

be
 f

ro
m

 7
:0

0 
A

M
 t

o 
8:

00
 A

M
 a

nd
 3

:3
0 

to
 4

:3
0 

P
M

 o
n 

w
ee

kd
ay

s 
(A

M
 a

nd
 P

M
 

pe
ak

 h
ou

rs
, r

es
pe

ct
iv

el
y)

 a
nd

 1
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15
 A

M
 to

 1
2:

15
 P

M
 o

n 
S

at
ur

da
ys

 M
id

-d
ay

 (S
at

 

M
D

 p
ea

k 
ho

ur
). 

 A
lth

ou
gh

 t
he

 c
ou

nt
s 

w
er

e 
no

t 
al

l t
ak

en
 in

 t
he

 s
am

e 
pe

rio
d,

 it
 

w
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 f
ou

nd
 t
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t 

no
 s

ig
ni

fic
an

t 
ch

an
ge

s 
oc

cu
rr

ed
 b

et
w

ee
n 

th
e 

tw
o 

co
un

ts
. 

 T
he

 

tra
ffi

c 
co

un
t d

at
a 

is
 p

ro
vi

de
d 

in
 A

pp
en

di
x 

A
.  
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is

tin
g 
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af

fic
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s 
an

d 
O
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er
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tio

ns
 

Le
ve

l 
of

 S
er
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LO

S
) 
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 a

 q
ua

lit
at

iv
e 

m
ea

su
re

 u
se

d 
to

 d
es

cr
ib

e 
th

e 

co
nd

iti
on

s 
of

 t
ra

ffi
c 

flo
w

 a
t 

in
te

rs
ec

tio
ns

, 
w

ith
 v

al
ue

s 
ra

ng
in

g 
fro

m
 f

re
e-

flo
w

 

co
nd

iti
on

s 
at

 L
O

S
 A

 t
o 

co
ng

es
te

d 
co

nd
iti

on
s 

at
 L

O
S

 F
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 T
he

 H
ig

hw
ay

 C
ap

ac
ity

 

M
an

ua
l 

– 
S

pe
ci
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Table 3a: Existing, Base Year 2015, Base Year 2017 and Base Year 2019  Level of Service Summary

HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS

1: Moanalua Road & Harbor Pointe
15 0.08 B 12 0.03 B 15 0.08 C 15 0.09 C 12 0.04 B 17 0.09 C 16 0.09 C 12 0.04 B 17 0.10 C 16 0.09 C 13 0.04 B 17 0.10 C
23 0.22 C 18 0.11 C 28 0.38 D 27 0.26 D 20 0.13 C 32 0.43 D 28 0.27 D 20 0.14 C 34 0.44 D 29 0.28 D 21 0.14 C 35 0.46 E

2: Moanalua Road & Pearlridge Elementary School 
11 0.22 B 18 0.17 C 14 0.01 B 11 0.23 B 20 0.20 C 15 0.01 B 12 0.24 B 21 0.21 C 15 0.01 C 12 0.24 B 22 0.22 C 16 0.02 C
21 0.61 C 38 0.59 E 23 0.11 C 22 0.63 C 48 0.67 E 23 0.14 C 23 0.64 C 54 0.71 F 24 0.15 C 24 0.65 C 61 0.74 F 26 0.16 D

3: Moanalua Road & Kaonohi Street
58 0.56 E 85 0.81 F 80 0.71 F 54 0.60 D 97 0.94 F 64 0.76 E 54 0.59 D 97 0.93 F 71 0.79 E 55 0.62 E 104 0.96 F 81 0.83 F
28 0.71 C 24 0.47 C 41 0.77 D 28 0.77 C 24 0.55 C 45 0.93 D 27 0.76 C 25 0.54 C 44 0.91 D 28 0.78 C 26 0.59 C 40 0.86 D
18 0.13 B 19 0.12 B 30 0.31 C 17 0.13 B 19 0.13 B 25 0.30 C 17 0.14 B 19 0.13 B 26 0.32 C 17 0.14 B 20 0.14 B 25 0.29 C
58 0.47 E 78 0.64 E 80 0.76 F 59 0.60 E 59 0.60 E 95 0.94 F 70 0.70 E 65 0.62 E 99 0.94 F 72 0.72 E 60 0.62 E 130 1.03 F*
23 0.44 C 38 0.81 D 34 0.64 C 24 0.50 C 40 0.91 D 35 0.81 D 24 0.50 C 42 0.91 D 34 0.78 C 24 0.52 C 50 0.97 D 35 0.75 C
19 0.06 B 24 0.22 C 25 0.13 C 19 0.07 B 21 0.23 C 23 0.14 C 19 0.07 B 22 0.25 C 23 0.14 C 19 0.07 B 22 0.26 C 23 0.15 C
58 0.34 E 77 0.82 E 73 0.82 E 56 0.51 E 83 0.94 F 66 0.91 E 54 0.43 D 84 0.93 F 83 0.97 F 55 0.43 D 80 0.94 F 100 1.02 F*
52 0.25 D 60 0.33 E 58 0.48 E 46 0.25 D 48 0.35 D 42 0.54 D 46 0.24 D 53 0.39 D 47 0.61 D 46 0.25 D 48 0.37 D 51 0.60 D
56 0.63 E 76 0.56 E 75 0.65 E 54 0.71 D 57 0.51 E 52 0.62 D 60 0.78 E 62 0.50 E 54 0.61 D 62 0.81 E 57 0.48 E 63 0.67 E
56 0.69 E 76 0.60 E 77 0.69 E 46 0.64 D 58 0.57 E 52 0.63 D 52 0.72 D 64 0.59 E 55 0.65 D 53 0.72 D 58 0.58 E 61 0.67 E
45 0.15 D 68 0.09 E 64 0.12 E 39 0.22 D 52 0.09 D 44 0.13 D 41 0.22 D 57 0.09 E 46 0.18 D 41 0.24 D 52 0.10 D 50 0.14 D
35 0.67 C 45 0.79 D 49 0.81 D 33 0.77 C 43 0.93 D 45 0.87 D 34 0.79 C 45 0.93 D 47 0.89 D 35 0.81 C 47 0.91 D 50 0.83 D

4: RIRO Driveway & Kaonohi Street
0 0.00 A 0 0.00 A 15 0.10 C 0 0.00 A 0 0.00 A 16 0.12 C 0 0.00 A 0 0.00 A 16 0.12 C 0 0.00 A 0 0.00 A 17 0.12 C
9 0.01 A 10 0.08 A 11 0.22 B 9 0.01 A 10 0.09 A 11 0.24 B 9 0.01 A 10 0.09 A 12 0.25 B 9 0.01 A 10 0.10 A 12 0.25 B

5: Pearlridge Center D/W 1 & Kaonohi Street 
13 0.02 B 14 0.21 B 131 0.90 F 14 0.04 B 29 0.42 D 208 1.12 F* 14 0.04 B 31 0.45 D 242 1.20 F* 14 0.04 B 33 0.47 D 301 1.34 F*
9 0.03 A 12 0.25 B 14 0.31 B 9 0.04 A 12 0.27 B 15 0.34 B 9 0.04 A 12 0.28 B 15 0.36 C 9 0.04 A 12 0.29 B 15 0.37 C
1 0.02 A 5 0.09 A 6 0.20 A 1 0.02 A 5 0.10 A 7 0.22 A 1 0.02 A 5 0.10 A 7 0.23 A 1 0.03 A 5 0.10 A 7 0.25 A

6: Pearlridge Center D/W 2 & Kaonohi Street
0 0.00 A 14 0.02 B 441 1.88 F* 0 0.00 A 16 0.03 C 656 2.35 F* 0 0.00 A 17 0.03 C 732 2.52 F* 0 0.00 A 17 0.03 C 838 2.75 F*
14 0.06 B 33 0.56 D n/a 6.91 F* 15 0.09 C 42 0.65 E n/a 10.30 F* 16 0.09 C 47 0.69 E n/a 11.83 F* 16 0.09 C 52 0.73 F n/a 13.56 F*
9 0.01 A 11 0.14 B 13 0.31 B 8 0.03 A 9 0.06 A 14 0.34 B 8 0.03 A 9 0.06 A 14 0.35 B 8 0.03 A 9 0.07 A 15 0.36 B
8 0.03 A 9 0.05 A 10 0.17 B 8 0.03 A 9 0.06 A 10 0.19 B 8 0.03 A 9 0.06 A 11 0.20 B 8 0.03 A 9 0.07 A 11 0.20 B

7: Westridge (north) & Kaonohi Street 
13 0.13 B 14 0.12 B 25 0.28 D 14 0.15 B 15 0.15 B 30 0.34 D 14 0.16 B 15 0.15 B 31 0.36 D 14 0.16 B 15 0.16 C 36 0.44 E
1 0.01 A 1 0.02 A 1 0.04 A 2 0.02 A 1 0.02 A 2 0.04 A 2 0.02 A 1 0.02 A 2 0.04 A 2 0.02 A 1 0.02 A 2 0.04 A

8: Westridge (south) & Kaonohi Street
11 0.08 B 12 0.11 B 27 0.43 D 12 0.11 B 12 0.14 B 34 0.52 D 12 0.11 B 13 0.14 B 36 0.55 E 12 0.12 B 13 0.14 B 40 0.58 E
2 0.01 A 1 0.02 A 2 0.06 A 2 0.02 A 1 0.03 A 3 0.07 A 2 0.02 A 1 0.03 A 3 0.08 A 2 0.02 A 1 0.03 A 3 0.09 A

9: Pearlridge Center - Anna Miller's D/W &  Kaonohi Street 
12 0.10 B 16 0.25 C 28 0.49 D 13 0.12 B 17 0.30 C 36 0.60 E 13 0.12 B 18 0.30 C 39 0.63 E 13 0.12 B 18 0.31 C 40 0.64 E
2 0.02 A 2 0.03 A 2 0.05 A 2 0.02 A 2 0.03 A 3 0.06 A 2 0.02 A 2 0.03 A 3 0.06 A 2 0.02 A 2 0.03 A 3 0.06 A

10: Moanalua Loop & Kaonohi Street 
16 0.41 C 16 0.31 C 45 0.65 E 18 0.47 C 18 0.36 C 82 0.86 F 18 0.49 C 18 0.37 C 92 0.90 F 20 0.52 C 20 0.42 C 113 0.97 F
9 0.05 A 9 0.12 A 11 0.13 B 9 0.06 A 9 0.13 A 12 0.15 B 9 0.06 A 9 0.13 A 12 0.15 B 9 0.06 A 9 0.14 A 12 0.17 B

11: Kamehameha Highway & Kaonohi Street
48 0.49 D 68 0.61 E 63 0.86 E 68 0.50 E 249 1.36 F* 67 0.87 E 65 0.51 E 261 1.39 F* 97 0.95 F 70 0.51 E 218 1.27 F* 76 0.93 E
27 0.58 C 7 0.32 A 16 0.58 B 5 0.55 A 5 0.34 A 16 0.60 B 3 0.56 A 5 0.35 A 4 0.62 A 9 0.68 A 7 0.35 A 18 0.63 B
14 0.40 B 189 1.36 F* 25 0.87 C 11 0.37 B 206 1.43 F* 25 0.92 C 11 0.38 B 222 1.46 F* 27 0.92 C 16 0.48 B 179 1.36 F* 33 0.96 C
40 0.53 D 57 0.72 E 57 0.86 E 49 0.78 D 62 0.76 E 63 0.93 E 49 0.78 D 62 0.76 E 66 0.94 E 35 0.54 D 72 0.79 E 68 0.95 E
33 0.08 C 48 0.13 D 45 0.45 D 38 0.08 D 57 0.57 E 42 0.50 D 37 0.08 D 58 0.58 E 44 0.58 D 29 0.08 C 66 0.60 E 44 0.57 D
26 0.57 C 134 1.16 F* 31 0.86 C 17 0.60 B 155 1.30 F* 32 0.91 C 16 0.62 B 166 1.33 F* 31 0.93 C 18 0.63 B 134 1.25 F* 37 0.95 D

SB RT
Overall

SB LT/RT
WB TH/RT

EB TH
EB LT

NB LT
EB LT/RT

SB LT/TH
WB LT/RT

NB LT/TH
EB LT/RT

NB LT/TH
EB LT/RT

SB LT
WB TH/RT

EB LT/TH/RT
WB LT

SB LT/TH
WB RT
WB LT

WB RT
EB RT

Overall

SB TH
SB RT

NB TH/RT
SB LT

WB RT
NB LT

WB LT
WB TH

EB TH
EB RT

EB LT

SB LT/RT
EB LT

NB LT/RT
WB LT

AM
INTERSECTION

Existing Conditions 2010 Base Year 2015 Base Year 2017 Base Year 2019

AM PM Sat MD AM PM Sat MDPM Sat MD AM PM Sat MD

Note:�
*�=�overcapacity�conditions,�v/c�>1
n/a�=�applies�to�unsignalized�intersection�and�usually�operates�better�than�shown�in�the�analysis

Table 3a: Existing, Base Year 2015, Base Year 2017 and Base Year 2019 Level of Service Summary cont'd

HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS

AM
INTERSECTION

Existing Conditions 2010 Base Year 2015 Base Year 2017 Base Year 2019

AM PM Sat MD AM PM Sat MDPM Sat MD AM PM Sat MD

12: Kamehameha Highway & Kanuku Street
62 0.38 E 51 0.47 D 54 0.65 D 73 0.54 E 235 1.09 F* 55 0.68 D 82 0.54 F 235 1.09 F* 79 0.74 E 94 0.66 F 296 1.23 F* 60 0.74 E
7 0.52 A 11 0.38 B 22 0.65 C 6 0.57 A 5 0.39 A 19 0.63 B 3 0.58 A 5 0.40 A 6 0.64 A 5 0.60 A 5 0.40 A 20 0.67 B
7 0.01 A 15 0.06 B 24 0.09 C 3 0.02 A 2 0.06 A 18 0.10 B 0 0.02 A 1 0.06 A 2 0.09 A 1 0.02 A 1 0.06 A 18 0.10 B
75 0.22 E 62 0.40 E 67 0.45 E 48 0.30 D 77 0.50 E 63 0.46 E 52 0.46 D 76 0.50 E 50 0.56 D 44 0.28 D 82 0.56 F 61 0.48 E
7 0.31 A 57 1.04 E* 9 0.76 A 14 0.33 B 31 1.06 C* 7 0.74 A 14 0.34 B 42 1.08 D* 24 0.76 C 15 0.35 B 46 1.09 D* 9 0.77 A
47 0.03 D 65 0.67 E 45 0.30 D 42 0.04 D 75 0.74 E 52 0.52 D 41 0.04 D 75 0.74 E 51 0.52 D 41 0.04 D 92 0.80 F 52 0.54 D
47 0.01 D 50 0.03 D 40 0.05 D 42 0.01 D 53 0.04 D 45 0.05 D 41 0.01 D 53 0.04 D 45 0.05 D 41 0.01 D 60 0.04 E 44 0.05 D
65 0.73 E 58 0.55 E 53 0.53 D 60 0.73 E 67 0.63 E 70 0.78 E 60 0.74 E 67 0.63 E 71 0.79 E 60 0.74 E 83 0.70 F 72 0.80 E
47 0.03 D 50 0.02 D 41 0.05 D 42 0.03 D 53 0.03 D 46 0.06 D 41 0.03 D 53 0.03 D 45 0.06 D 41 0.03 D 61 0.05 E 45 0.06 D
12 0.53 B 46 0.97 D 20 0.66 B 13 0.57 B 29 1.01 C* 19 0.71 B 11 0.59 B 36 1.03 D* 20 0.76 C 13 0.60 B 40 1.05 D* 19 0.74 B

13: Kamehameha Highway & Hekaha Street
56 0.46 E 66 0.47 E 66 0.74 E 57 0.56 E 158 0.92 F 57 0.73 E 55 0.56 E 157 0.92 F 64 0.75 E 60 0.56 E 221 1.04 F* 62 0.75 E
10 0.60 A 29 0.51 C 27 0.87 C 10 0.65 A 14 0.50 B 27 0.86 C 12 0.66 B 14 0.51 B 31 0.89 C 10 0.68 A 18 0.52 B 28 0.90 C
87 0.40 F 66 0.59 E 91 0.78 F 51 0.50 D 74 0.68 E 84 0.82 F 43 0.53 D 72 0.67 E 74 0.84 E 37 0.53 D 85 0.71 F 100 0.92 F
1 0.28 A 73 1.12 E* 11 0.79 B 9 0.30 A 55 1.08 D* 11 0.79 B 16 0.31 B 59 1.09 E* 25 0.82 C 13 0.32 B 60 1.10 E* 13 0.84 B
52 0.40 D 63 0.84 E 55 0.76 E 48 0.43 D 121 1.05 F* 83 0.94 F 48 0.43 D 139 1.11 F* 78 0.93 E 47 0.42 D 137 1.08 F* 82 0.95 F
48 0.04 D 37 0.16 D 39 0.43 D 43 0.04 D 43 0.32 D 40 0.49 D 43 0.04 D 44 0.32 D 40 0.50 D 43 0.04 D 49 0.34 D 40 0.53 D
66 0.72 E 40 0.42 D 43 0.48 D 60 0.72 E 57 0.68 E 54 0.71 D 60 0.72 E 66 0.75 E 53 0.72 D 61 0.73 E 67 0.71 E 54 0.73 D
48 0.05 D 35 0.07 D 33 0.10 C 43 0.06 D 41 0.14 D 35 0.11 D 43 0.06 D 42 0.17 D 35 0.11 C 43 0.06 D 47 0.18 D 34 0.11 C
15 0.61 B 58 1.01 E* 28 0.82 C 15 0.62 B 50 1.07 D* 29 0.88 C 19 0.63 B 53 1.09 D* 35 0.90 C 16 0.64 B 56 1.09 E* 31 0.87 C

14: Kamehameha Highway & Lipoa Street
21 0.65 C 21 0.44 C 12 0.69 B 5 0.73 A 14 0.46 B 21 0.85 C 12 0.72 B 14 0.48 B 14 0.76 B 5 0.71 A 18 0.47 B 13 0.77 B
51 0.44 D 60 0.57 E 80 0.55 E 52 0.52 D 72 0.64 E 93 0.67 F 84 0.74 F 73 0.63 E 86 0.67 F 91 0.78 F 82 0.68 F 110 0.76 F
3 0.25 A 40 1.06 D* 4 0.56 A 3 0.27 A 182 1.38 F* 7 0.67 A 3 0.27 A 199 1.42 F* 5 0.61 A 3 0.28 A 114 1.23 F* 3 0.63 A
62 0.60 E 62 0.72 E 63 0.76 E 56 0.60 E 68 0.75 E 46 0.55 D 56 0.60 E 68 0.76 E 63 0.78 E 57 0.62 E 79 0.78 E 63 0.78 E
18 0.63 B 36 1.00 D* 12 0.72 B 7 0.70 A 136 1.28 F* 17 0.77 B 12 0.71 B 148 1.31 F* 13 0.78 B 8 0.70 A 87 1.16 F* 12 0.79 B

15: Kamehameha Highway & Pali Momi Inbound
76 0.60 E 51 0.65 D 39 0.78 D 50 0.60 D 80 0.88 E 33 0.80 C 50 0.61 D 105 0.97 F 40 0.80 D 40 0.61 D 93 0.91 F 37 0.80 D
1 0.52 A 2 0.30 A 5 0.44 A 2 0.56 A 3 0.31 A 8 0.47 A 2 0.57 A 3 0.32 A 6 0.48 A 3 0.58 A 1 0.32 A 8 0.49 A
71 0.43 E 64 0.64 E 68 0.70 E 59 0.46 E 69 0.71 E 68 0.71 E 59 0.46 E 68 0.71 E 67 0.72 E 53 0.46 D 78 0.74 E 68 0.74 E
0 0.31 A 6 0.97 A 5 0.68 A 2 0.33 A 9 0.98 A 6 0.73 A 2 0.34 A 11 0.99 B 6 0.74 A 2 0.35 A 16 1.01 B* 7 0.76 A
6 0.51 A 9 0.93 A 11 0.70 B 5 0.55 A 13 0.97 B 11 0.74 B 5 0.56 A 15 0.99 B 12 0.76 B 5 0.57 A 18 1.00 B* 12 0.77 B

16: Kamehameha Highway & Pali Momi Outbound
6 0.66 A 3 0.31 A 3 0.44 A 2 0.60 A 3 0.32 A 3 0.47 A 2 0.61 A 4 0.33 A 2 0.48 A 8 0.77 A 4 0.33 A 4 0.50 A
12 0.38 B 21 0.96 C 9 0.59 A 6 0.34 A 31 1.00 C* 10 0.63 A 6 0.35 A 38 1.03 D* 10 0.64 B 14 0.44 B 40 1.03 D* 11 0.66 B
41 0.37 D 53 0.60 D 50 0.58 D 53 0.70 D 59 0.65 E 50 0.59 D 53 0.70 D 58 0.64 E 50 0.61 D 36 0.38 D 67 0.67 E 49 0.60 D
36 0.06 D 62 0.70 E 65 0.77 E 44 0.09 D 69 0.73 E 64 0.78 E 45 0.12 D 70 0.75 E 64 0.78 E 32 0.10 C 82 0.78 F 65 0.79 E
12 0.58 B 20 0.91 C 13 0.63 B 9 0.62 A 28 0.95 C 13 0.66 B 9 0.63 A 33 0.98 C 13 0.67 B 13 0.64 B 35 0.99 D 14 0.69 B

SB RT
Overall

SB LT
WB TH
EB TH

Overall
WB TH/RT

EB TH/RT
WB LT

Overall

EB LT

NB LT/RT

WB LT
WB TH

EB TH/RT

SB RT
Overall

SB LT/TH

NB LT/TH
NB RT

WB LT
WB TH/RT

EB TH/RT

SB RT
Overall

EB LT

NB RT
SB LT/TH

NB LT/TH
WB TH/RT

EB RT
WB LT

EB LT
EB TH

Note:�
*�=�overcapacity�conditions,�v/c�>1



Table 3b: Base Year 2019 with RT, Base Year 2021 and Base Year 2021 with RT  Level of Service Summary

HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay v/c Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS

1: Moanalua Road & Harbor Pointe
12 0.06 B 12 0.04 B 15 0.09 C 17 0.09 C 13 0.04 B 18 0.10 C 13 0.06 B 12 0.04 B 16 0.09 C
15 0.11 B 19 0.13 C 28 0.39 D 30 0.29 D 21 0.14 C 37 0.47 E 19 0.19 C 19 0.13 C 29 0.40 D

2: Moanalua Road & Pearlridge Elementary School 
11 0.21 B 16 0.15 C 13 0.01 B 12 0.24 B 23 0.23 C 16 0.02 C 11 0.22 B 16 0.15 C 13 0.01 B
19 0.58 C 30 0.52 D 20 0.12 C 23 0.63 C 71 0.79 F 26 0.16 D 20 0.59 C 32 0.54 D 20 0.12 C

3: Moanalua Road & Kaonohi Street
51 0.55 D 74 0.83 E 63 0.72 E 54 0.69 D 133 1.06 F* 83 0.83 F 53 0.59 D 81 0.88 F 65 0.75 E
26 0.64 C 26 0.57 C 41 0.87 D 32 0.88 C 26 0.61 C 51 0.94 D 28 0.66 C 26 0.58 C 39 0.86 D
19 0.14 B 20 0.14 C 26 0.30 C 17 0.14 B 20 0.14 B 28 0.37 C 20 0.14 C 20 0.14 C 26 0.30 C
51 0.49 D 59 0.61 E 80 0.87 E 83 0.81 F 60 0.62 E 98 0.93 F 53 0.49 D 59 0.61 E 88 0.91 F
23 0.45 C 38 0.85 D 31 0.68 C 25 0.59 C 50 0.97 D 37 0.79 D 25 0.47 C 40 0.88 D 32 0.69 C
19 0.06 B 23 0.21 C 23 0.13 C 19 0.07 B 22 0.26 C 24 0.15 C 20 0.07 C 24 0.24 C 23 0.15 C
52 0.38 D 62 0.83 E 70 0.93 E 50 0.54 D 83 0.95 F 79 0.94 E 54 0.39 D 72 0.90 E 113 1.07 F*
47 0.25 D 45 0.30 D 44 0.54 D 36 0.20 D 48 0.36 D 50 0.61 D 48 0.27 D 47 0.34 D 48 0.63 D
49 0.62 D 57 0.49 E 54 0.59 D 71 0.91 E 57 0.51 E 61 0.65 E 51 0.65 D 58 0.52 E 54 0.62 D
49 0.66 D 58 0.55 E 55 0.64 D 38 0.62 D 58 0.58 E 61 0.68 E 50 0.69 D 58 0.58 E 54 0.65 D
40 0.15 D 52 0.09 D 46 0.12 D 34 0.38 C 52 0.10 D 51 0.24 D 40 0.17 D 52 0.10 D 46 0.14 D
33 0.62 C 40 0.87 D 44 0.84 D 36 0.87 D 49 0.93 D 51 0.85 D 34 0.65 C 43 0.90 D 49 0.88 D

4: RIRO Driveway & Kaonohi Street
0 0.00 A 0 0.00 A 17 0.12 C 0 0.00 A 0 0.00 A 17 0.13 C 0 0.00 A 0 0.00 A 17 0.13 C
9 0.01 A 10 0.10 A 12 0.25 B 9 0.01 A 10 0.10 A 12 0.26 B 9 0.01 A 10 0.10 A 12 0.26 B

5: Pearlridge Center D/W 1 & Kaonohi Street 
14 0.04 B 33 0.47 D 301 1.34 F* 14 0.04 B 35 0.51 E 329 1.40 F* 14 0.04 B 35 0.51 E 329 1.40 F*
9 0.04 A 12 0.29 B 15 0.37 C 9 0.04 A 12 0.30 B 16 0.39 C 9 0.04 A 12 0.30 B 16 0.39 C
1 0.03 A 5 0.10 A 7 0.25 A 1 0.03 A 5 0.11 A 7 0.25 A 1 0.03 A 5 0.11 A 7 0.25 A

6: Pearlridge Center D/W 2 & Kaonohi Street

0 0.00 A 17 0.03 C 832 2.74 F* 0 0.00 A 17 0.04 C Err 3.05 F* 0 0.00 A 17 0.04 C Err 3.05 F*
16 0.09 C 53 0.73 F Err 13.47 F* 16 0.09 C 58 0.77 F Err 17.26 F* 16 0.09 C 58 0.77 F Err 17.26 F*
9 0.01 A 11 0.16 B 15 0.36 B 9 0.01 A 11 0.17 B 15 0.38 B 9 0.01 A 11 0.17 B 15 0.38 B
0 0.08 A 0 0.15 A 0 0.26 A 0 0.08 A 0 0.15 A 0 0.27 A 0 0.08 A 0 0.15 A 0 0.27 A
8 0.03 A 9 0.07 A 11 0.20 B 8 0.03 A 9 0.07 A 11 0.22 B 8 0.03 A 9 0.07 A 11 0.22 B
0 0.15 A 0 0.12 A 0 0.16 A 0 0.16 A 0 0.12 A 0 0.16 A 0 0.16 A 0 0.12 A 0 0.16 A
1 0.25 A 8 0.44 A 1054 0.86 E 1 0.25 A 9 0.44 A 3059 0.88 E 1 0.25 A 9 0.44 A 3059 0.88 E

7: Westridge (north) & Kaonohi Street 
14 0.16 B 15 0.16 C 36 0.44 E 14 0.17 B 16 0.16 C 39 0.46 E 14 0.17 B 16 0.16 C 39 0.46 E
2 0.02 A 1 0.02 A 2 0.04 A 2 0.02 A 1 0.02 A 2 0.05 A 2 0.02 A 1 0.02 A 2 0.05 A

8: Westridge (south) & Kaonohi Street
12 0.12 B 13 0.14 B 40 0.58 E 12 0.12 B 13 0.14 B 51 0.68 F 12 0.12 B 13 0.14 B 51 0.68 F
2 0.02 A 1 0.03 A 3 0.09 A 2 0.02 A 1 0.03 A 3 0.09 A 2 0.02 A 1 0.03 A 3 0.09 A

9: Pearlridge Center - Anna Miller's D/W &  Kaonohi Street 
13 0.12 B 18 0.31 C 40 0.64 E 13 0.13 B 19 0.32 C 48 0.70 E 13 0.13 B 19 0.32 C 48 0.70 E
2 0.02 A 2 0.03 A 3 0.06 A 2 0.02 A 3 0.04 A 3 0.06 A 2 0.02 A 3 0.04 A 3 0.06 A

10: Moanalua Loop & Kaonohi Street 
20 0.52 C 20 0.42 C 113 0.97 F 20 0.52 C 21 0.44 C 129 1.02 F* 20 0.52 C 21 0.44 C 129 1.02 F*
9 0.06 A 9 0.14 A 12 0.17 B 9 0.06 A 9 0.14 A 12 0.17 B 9 0.06 A 9 0.14 A 12 0.17 B

11: Kamehameha Highway & Kaonohi Street
73 0.52 E 243 1.34 F* 70 0.91 E 72 0.54 E 342 1.54 F* 95 0.98 F 70 0.53 E 265 1.40 F* 60 0.94 E
7 0.60 A 7 0.35 A 17 0.60 B 3 0.59 A 9 0.36 A 21 0.64 C 9 0.60 A 5 0.36 A 23 0.60 C
18 0.51 B 130 1.25 F* 32 0.95 C 11 0.41 B 229 1.48 F* 34 0.95 C 18 0.50 B 154 1.31 F* 29 0.94 C
31 0.49 C 67 0.78 E 55 0.87 E 49 0.78 D 77 0.81 E 81 0.99 F 33 0.52 C 59 0.76 E 67 0.96 E
26 0.08 C 62 0.60 E 43 0.49 D 37 0.09 D 74 0.67 E 50 0.62 D 27 0.09 C 55 0.58 E 42 0.55 D
18 0.56 B 101 1.17 F* 34 0.92 C 16 0.64 B 176 1.36 F* 42 0.97 D 19 0.57 B 116 1.21 F* 36 0.95 D

INTERSECTION
AM

WB LT

Base Year 2019 with RT Base Year 2021 Base Year 2021 with RT

PM Sat MDPM Sat MD AM PM Sat MD AM

NB LT/RT

EB LT
SB LT/RT

EB TH
EB RT

EB LT

WB RT
NB LT

WB LT
WB TH

SB TH
SB RT

NB TH/RT
SB LT

EB RT

Overall

WB RT

WB LT
WB RT

SB LT/TH

WB TH/RT

EB LT/TH/RT
WB LT

SB LT
SB TH

NB TH/RT

EB LT/RT

Overall

NB LT/TH

EB LT/RT
NB LT/TH

WB LT/RT

EB LT/RT

SB LT/TH

NB LT

EB TH
EB LT

WB TH/RT
SB LT/RT

SB RT
Overall

Note:
*�=�overcapacity�conditions,�v/c�>1

Table 3b: Base Year 2019 with RT, Base Year 2021 and Base Year 2021 with RT  Level of Service Summary cont'd

HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay v/c Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS

INTERSECTION
AM

Base Year 2019 with RT Base Year 2021 Base Year 2021 with RT

PM Sat MDPM Sat MD AM PM Sat MD AM

12: Kamehameha Highway & Kanuku Street
77 0.51 E 235 1.09 F* 52 0.62 D 101 0.66 F 340 1.31 F* 64 0.72 E 70 0.57 E 213 1.03 F* 76 0.76 E
4 0.50 A 5 0.39 A 29 0.72 C 3 0.60 A 5 0.40 A 18 0.66 B 8 0.51 A 4 0.41 A 6 0.62 A
2 0.02 A 1 0.06 A 29 0.11 C 1 0.02 A 1 0.06 A 17 0.10 B 5 0.02 A 2 0.06 A 3 0.10 A
45 0.28 D 78 0.59 E 70 0.49 E 46 0.46 D 93 0.59 F 69 0.59 E 51 0.46 D 73 0.52 E 75 0.57 E
17 0.34 B 7 1.00 A* 13 0.86 B 11 0.35 B 46 1.09 D* 9 0.78 A 18 0.34 B 20 1.04 C* 11 0.74 B
42 0.04 D 89 0.80 F 40 0.30 D 42 0.04 D 105 0.84 F 59 0.59 E 42 0.04 D 77 0.77 E 51 0.56 D
42 0.01 D 57 0.04 E 36 0.05 D 42 0.01 D 65 0.04 E 48 0.05 D 42 0.01 D 51 0.04 D 43 0.05 D
64 0.78 E 79 0.71 E 47 0.50 D 65 0.79 E 93 0.74 F 90 0.87 F 64 0.78 E 68 0.67 E 77 0.84 E
42 0.03 D 57 0.03 E 36 0.06 D 42 0.03 D 65 0.07 E 49 0.06 D 42 0.03 D 51 0.03 D 44 0.06 D
14 0.53 B 14 0.97 B 24 0.73 C 11 0.61 B 41 1.06 D* 20 0.79 B 16 0.54 B 21 1.00 C* 16 0.76 B

13: Kamehameha Highway & Hekaha Street
61 0.54 E 195 0.98 F 69 0.81 E 69 0.57 E 246 1.10 F* 72 0.79 E 53 0.57 D 145 0.89 F 61 0.77 E
21 0.74 C 18 0.52 B 33 0.94 C 21 0.84 C 20 0.52 B 29 0.91 C 10 0.59 B 15 0.54 B 26 0.88 C
37 0.53 D 86 0.72 F 99 0.86 F 43 0.61 D 94 0.73 F 108 0.93 F 60 0.53 E 67 0.68 E 92 0.90 F
19 0.39 B 39 1.03 D* 11 0.84 B 18 0.40 B 64 1.10 E* 14 0.85 B 9 0.31 A 53 1.06 D* 16 0.81 B
32 0.17 C 104 1.00 F* 56 0.79 E 33 0.19 C 155 1.12 F* 93 0.97 F 48 0.45 D 119 1.06 F* 82 0.96 F
30 0.04 C 44 0.33 D 37 0.46 D 31 0.04 C 53 0.34 D 43 0.54 D 43 0.04 D 41 0.34 D 38 0.52 D
36 0.39 D 52 0.60 D 43 0.54 D 39 0.41 D 79 0.77 E 61 0.76 E 65 0.76 E 53 0.66 D 53 0.73 D
30 0.06 C 42 0.15 D 31 0.11 C 32 0.06 C 50 0.19 D 37 0.12 D 43 0.06 D 39 0.15 D 33 0.11 C
23 0.57 C 42 1.02 D* 31 0.87 C 23 0.65 C 61 1.11 E* 34 0.89 C 17 0.62 B 48 1.06 D* 32 0.86 C

14: Kamehameha Highway & Lipoa Street
5 0.62 A 18 0.46 B 22 0.82 C 4 0.73 A 14 0.47 B 11 0.78 B 5 0.63 A 14 0.49 B 10 0.74 A
47 0.52 D 89 0.71 F 90 0.61 F 87 0.78 F 93 0.72 F 106 0.71 F 53 0.56 D 74 0.66 E 75 0.65 E
3 0.27 A 64 1.12 E* 7 0.64 A 4 0.29 A 212 1.45 F* 4 0.63 A 3 0.28 A 81 1.16 F* 7 0.59 A
57 0.62 E 74 0.77 E 47 0.56 D 57 0.62 E 85 0.80 F 69 0.81 E 57 0.62 E 65 0.75 E 60 0.78 E
7 0.61 A 52 1.06 D* 18 0.75 B 7 0.72 A 159 1.34 F* 12 0.80 B 8 0.63 A 61 1.09 E* 12 0.76 B

15: Kamehameha Highway & Pali Momi Inbound
42 0.63 D 77 0.81 E 36 0.84 D 49 0.64 D 111 0.93 F 45 0.86 D 44 0.64 D 84 0.91 F 54 0.84 D
3 0.49 A 2 0.31 A 7 0.45 A 2 0.59 A 2 0.33 A 6 0.49 A 2 0.50 A 4 0.32 A 3 0.46 A
52 0.47 D 82 0.76 F 72 0.75 E 53 0.47 D 90 0.78 F 78 0.78 E 54 0.47 D 71 0.74 E 68 0.75 E
2 0.34 A 6 0.94 A 6 0.71 A 2 0.35 A 23 1.03 C* 6 0.76 A 1 0.34 A 8 0.96 A 6 0.73 A
5 0.49 A 11 0.89 B 12 0.74 B 5 0.58 A 25 0.98 C 13 0.78 B 5 0.50 A 13 0.91 B 12 0.75 B

16: Kamehameha Highway & Pali Momi Outbound
8 0.68 A 3 0.32 A 3 0.45 A 8 0.78 A 5 0.33 A 3 0.50 A 7 0.68 A 4 0.33 A 1 0.47 A
16 0.45 B 19 0.93 B 9 0.60 A 14 0.45 B 45 1.04 D* 11 0.67 B 15 0.45 B 24 0.97 C 10 0.62 A
32 0.34 C 64 0.68 E 50 0.62 D 36 0.39 D 73 0.69 E 54 0.62 D 34 0.37 C 56 0.65 E 48 0.61 D
29 0.10 C 79 0.79 E 67 0.80 E 32 0.10 C 94 0.83 F 74 0.83 E 31 0.10 C 68 0.75 E 65 0.80 E
14 0.56 B 20 0.90 C 14 0.64 B 13 0.66 B 39 1.01 D* 15 0.70 B 13 0.57 B 23 0.93 C 13 0.66 B

EB RT
WB LT

EB LT
EB TH

NB LT/TH
WB TH/RT

SB RT
Overall

EB LT

NB RT
SB LT/TH

WB LT
WB TH/RT

EB TH/RT

NB LT/TH
NB RT

SB RT
Overall

SB LT/TH

EB TH/RT

NB LT/RT

WB LT
WB TH

EB TH/RT
WB LT

Overall

EB LT

WB TH/RT
Overall

WB TH
EB TH

SB LT
SB RT

Overall

Note:
*�=�overcapacity�conditions,�v/c�>1
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Table 6a: Project Trip Generation by Phase
LAND USE Independent
(ITE Code) Variable Enter (VPH) Exit (VPH) Total (VPH) Enter (VPH) Exit (VPH) Total (VPH) Enter (VPH) Exit (VPH) Total (VPH)

Residential High Rise Condominiums (232) 320 DU 24 98 122 78 47 125 54 71 125
Shopping Center (820) 124,652 sq ft GFA 108 68 176 362 376 738 515 474 989
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12

341 191 532 468 589 1,057 578 548 1,126

-- -- -- 27 25 52 18 38 56
-- -- -- 33 34 67 39 20 59
-- -- -- 9 10 19 3 2 5

341 191 532 399 520 919 518 488 1,006

-- -- -- 33 34 67 48 45 93

Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
-- -- -- 102 103 205 233 583 816
-- -- -- 22% 18% 19% 40% 106% 72%

Total Project Generated External Trips After Phase 1B Completion 341 191 532 366 486 852 345 (35) 310

Residential High Rise Condominiums (232) 705 DU 45 189 234 159 97 256 104 137 241
Shopping Center (820) 137,706 sq ft GFA 115 72 187 387 402 789 550 506 1,056
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12

369 286 655 574 665 1,239 663 646 1,309

-- -- -- 53 35 88 34 50 84
-- -- -- 43 58 101 51 36 87
-- -- -- 9 12 21 3 2 5

369 286 655 469 560 1,029 575 558 1,133

-- -- -- 34 34 69 50 47 97

Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
-- -- -- 139 139 279 263 613 876
-- -- -- 24% 21% 23% 40% 95% 67%

Total Project Generated External Trips After Phase 2 Completion 369 286 655 435 526 960 400 33 433

Swap Meet reduction

Total Trip reduction
% Reduction

Residential
Commercial

Office
Total Project generated trips with internal trip capture

Pass-By trip reduction
Commercial

Commercial

Total Trip reduction
% Reduction

Phase 2 - Year 2017

Total trips generated after PHASE 2 completion
Internal Capture

Swap Meet reduction

Internal Capture
Residential

Commercial
Office

Total Project generated trips with internal trip capture
Pass-By trip reduction

Phase 1 - Year 2015

Total trips generated after PHASE 1B completion

AM Peak Hour PM Peak Hour Saturday MD Peak Hour

Note:
1. Phase 1 combined Phase 1A and 1B. 
2. The Swap Meet reduction is independent of the Project Phase therefore the reduction in traffic is the same for each Phase. 



Table 6b: Project Trip Generation by Phase cont'd
LAND USE Independent
(ITE Code) Variable Enter (VPH) Exit (VPH) Total (VPH) Enter (VPH) Exit (VPH) Total (VPH) Enter (VPH) Exit (VPH) Total (VPH)

AM Peak Hour PM Peak Hour Saturday MD Peak Hour

Residential High Rise Condominiums (232) 1,090 DU 66 279 345 240 147 387 154 202 356
Shopping Center (820) 143,385 sq ft GFA 117 74 191 397 413 810 564 520 1,084
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12

392 378 770 665 726 1,391 727 725 1,452

-- -- -- 54 36 90 49 51 100
-- -- -- 44 59 103 52 51 103
-- -- -- 9 12 21 3 2 5

392 378 770 558 619 1,177 623 621 1,244

-- -- -- 35 35 71 51 47 98
Total Project Generated External Trips WITHOUT HHCTCP 392 378 770 523 584 1,106 572 574 1,146

-- 33 33 22 -- 22 -- -- --
-- -- -- 14 14 29 21 19 40

Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
-- 33 33 179 157 336 301 648 949
-- 9% 4% 27% 22% 24% 41% 89% 65%

Total Project Generated External Trips After Phase 3 Completion 392 345 737 521 605 1,126 477 124 601

Residential High Rise Condominiums (232) 1,500 DU 89 375 464 327 199 526 206 273 479
Shopping Center (820) 143,400 sq ft GFA 117 74 191 397 413 810 564 520 1,084
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12

415 474 889 752 778 1,530 779 796 1,575

-- -- -- 54 36 90 64 51 115
-- -- -- 44 59 103 52 66 118
-- -- -- 9 12 21 3 2 5

415 474 889 645 671 1,316 660 677 1,337

-- -- -- 35 35 71 51 45 97
Total Project Generated External Trips WITHOUT HHCTCP 415 474 889 610 636 1,245 609 632 1,240

-- 45 45 33 -- 33 -- -- --
-- -- -- 14 14 29 21 18 39

Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
-- 45 45 189 157 346 316 661 977
-- 9% 5% 25% 20% 23% 41% 83% 62%

Total Project Generated External Trips After Phase 4 Completion 415 429 844 563 621 1,184 463 135 598

Swap Meet reduction

Swap Meet reduction

Commercial

RAIL reduction
Residential

Commercial

Residential
Commercial

Total Trip reduction

Total Trip reduction
% Reduction

Internal Capture
Residential

Commercial
Office

Total Project generated trips with internal trip capture
Pass-By trip reduction

% Reduction

Phase 4 - Year 2021

Total trips generated after PHASE 4 completion

Commercial
Office

Total Project generated trips with internal trip capture
Pass-By trip reduction

Commercial

RAIL reduction

Phase 3 - Year 2019

Total trips generated after PHASE 3 completion
Internal Capture

Residential

Note:
1. The Swap Meet reduction is independent of the Project Phase therefore the reduction in traffic is the same for each Phase. 
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 C
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 C
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 c
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 p
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 f
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P
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P
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P
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Table�7a:�Existing,�Year�2015�with�Project,�Year�2015�with�Project�and�Improvements,�and�Year�2017�with�Project�Level�of�Service�Summary

HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS

1: Moanalua Road & Harbor Pointe
15 0.08 B 12 0.03 B 15 0.08 C
23 0.22 C 18 0.11 C 28 0.38 D

20 0.15 C 15 0.06 B 23 0.30 C 20 0.16 C 15 0.06 B 24 0.31 C
2: Moanalua Road & Pearlridge Elementary School & Project Access 1

11 0.22 B 18 0.17 C 14 0.01 B 12 0.23 B 17 0.17 C 13 0.01 B 85 0.83 F 163 0.95 F 106 0.50 F 85 0.82 F 163 0.95 F 104 0.50 F
0 0.43 0 0 0.35 0 0 0.51 0 0 0.46 0 0 0.37 0 0 0.51 0 21 0.72 C 18 0.59 B 19 0.75 B 21 0.72 C 18 0.59 B 22 0.80 C

0 0.06 0 0 0.04 0 0 0.08 0 11 0.09 B 12 0.06 B 9 0.11 A 11 0.09 B 11 0.07 B 10 0.11 B
16 0.13 C 0 0.37 0 19 0.21 C 65 0.47 E 77 0.60 E 64 0.64 E 114 0.79 F 80 0.61 E 102 0.85 F

0 0.29 0 0 0.41 0 0 0.34 0 0 0.30 0 0 0.41 0 0 0.32 0 14 0.56 B 18 0.89 B 12 0.64 B 14 0.59 B 16 0.89 B 12 0.70 B
68 0.47 E 69 0.71 E 81 0.82 F 68 0.50 E 68 0.70 E 68 0.71 E

n/a 42.45 F* n/a n/a F* n/a n/a F*
64 0.17 E 61 0.58 E 61 0.60 E 64 0.19 E 62 0.60 E 61 0.59 E

17 0.08 C 15 0.15 B 22 0.30 C
89 0.82 F 171 1.03 F* 52 0.12 D 87 0.81 F 343 1.46 F* 85 0.53 F

21 0.61 C 38 0.59 E 23 0.11 C
59 0.16 E 64 0.10 E 51 0.03 D 60 0.16 E 66 0.13 E 71 0.19 E

n/a 10.66 F* n/a n/a F* n/a n/a F*
28 0.74 C 29 0.83 C 21 0.80 C 30 0.71 C 32 0.84 C 23 0.83 C

3: Moanalua Road & Kaonohi Street

58 0.56 E 85 0.81 F 80 0.71 F 53 0.61 D 124 1.04 F* 66 0.75 E 88 0.54 F 132 1.01 F* 90 0.56 F 89 0.55 F 127 1.01 F* 92 0.72 F
28 0.71 C 24 0.47 C 41 0.77 D 34 0.85 C 29 0.66 C 46 0.93 D 16 0.74 B 13 0.54 B 20 0.79 C 17 0.75 B 17 0.59 B 23 0.83 C
18 0.13 B 19 0.12 B 30 0.31 C 19 0.13 B 21 0.13 C 26 0.28 C 2 0.13 A 2 0.13 A 8 0.27 A 2 0.14 A 4 0.13 A 10 0.27 A
58 0.47 E 78 0.64 E 80 0.76 F 79 0.82 E 57 0.73 E 84 0.89 F 99 0.86 F 82 0.83 F 138 1.04 F* 121 0.93 F 82 0.84 F 146 1.07 F*
23 0.44 C 38 0.81 D 34 0.64 C 25 0.54 C 43 0.94 D 33 0.75 C 21 0.43 C 25 0.73 C 28 0.62 C 22 0.43 C 28 0.78 C 27 0.64 C
19 0.06 B 24 0.22 C 25 0.13 C 20 0.07 B 21 0.23 C 23 0.14 C 17 0.07 B 15 0.21 B 20 0.14 B 17 0.07 B 17 0.22 B 19 0.14 B
58 0.34 E 77 0.82 E 73 0.82 E 55 0.51 D 60 0.80 E 58 0.75 E 68 0.51 E 125 1.04 F* 77 0.84 E 69 0.51 E 80 0.88 F 124 1.05 F*
52 0.25 D 60 0.33 E 58 0.48 E 41 0.21 D 44 0.38 D 49 0.61 D 52 0.22 D 57 0.44 E 60 0.64 E 54 0.22 D 54 0.40 D 61 0.86dr E*
56 0.63 E 76 0.56 E 75 0.65 E 71 0.88 E 53 0.51 D 57 0.61 E 121 1.02 F* 69 0.61 E 70 0.68 E 113 0.99 F 70 0.63 E 69 0.70 E
56 0.69 E 76 0.60 E 77 0.69 E 45 0.68 D 53 0.58 D 57 0.66 E 62 0.76 E 66 0.62 E 69 0.69 E 65 0.77 E 66 0.62 E 57 0.58 E
45 0.15 D 68 0.09 E 64 0.12 E 36 0.21 D 47 0.10 D 47 0.13 D 48 0.25 D 57 0.11 E 56 0.13 E 50 0.28 D 57 0.10 E 53 0.35 D
35 0.67 C 45 0.79 D 49 0.81 D 38 0.78 D 44 0.94 D 45 0.86 D 38 0.85 D 42 0.83 D 42 0.87 D 40 0.86 D 40 0.80 D 46 0.84 D

4: Project Access 2-RIRO Driveway & Kaonohi Street
0 0.00 A 0 0.00 A 15 0.10 C 10 0.02 B 11 0.13 B 12 0.13 B 10 0.02 B 11 0.13 B 12 0.13 B 11 0.02 B 11 0.13 B 12 0.13 B
9 0.01 A 10 0.08 A 11 0.22 B 9 0.01 A 10 0.09 A 11 0.23 B 9 0.01 A 10 0.09 A 11 0.23 B 9 0.01 A 10 0.09 A 11 0.24 B

5: Pearlridge Center D/W 1 & Project Access 3 & Kaonohi Street
21 0.05 C 84 0.43 F 1203 2.61 F* 21 0.05 C 79 0.41 F 857 2.02 F* 23 0.10 C 84 0.47 F n/a 3.54 F*
10 0.03 B 10 0.10 B 11 0.11 B 10 0.03 B 10 0.10 B 11 0.11 B 10 0.03 B 10 0.11 B 11 0.12 B

13 0.02 B 14 0.21 B 131 0.90 F
18 0.06 C 217 1.24 F* 877 2.62 F* 18 0.06 C 204 1.21 F* 784 2.43 F* 19 0.06 C 255 1.33 F* 1031 2.94 F*

9 0.03 A 12 0.25 B 14 0.31 B 9 0.04 A 11 0.20 B 13 0.22 B 9 0.04 A 11 0.19 B 11 0.19 B 9 0.04 A 11 0.19 B 11 0.20 B
9 0.04 A 8 0.04 A 9 0.06 A 9 0.04 A 8 0.04 A 9 0.06 A 9 0.04 A 9 0.05 A 9 0.06 A
8 0.03 A 9 0.10 A 10 0.20 B 8 0.03 A 9 0.10 A 10 0.19 B 8 0.03 A 9 0.09 A 10 0.20 B

1 0.02 A 5 0.09 A 6 0.20 A
6: Pearlridge Center D/W 2 & Project Access 4 & Kaonohi Street

10 0.11 A 12 0.10 B 13 0.11 B 10 0.16 A 14 0.10 B 14 0.14 B
33 0.17 D 283 0.96 F n/a n/a F*

10 0.05 A 12 0.10 B 13 0.12 B 10 0.10 A 14 0.12 B 14 0.14 B
0 0.00 A 14 0.02 B 441 1.88 F*

11 0.11 B 12 0.22 B 12 0.22 B
14 0.06 B 33 0.56 D n/a 6.91 F* 10 0.14 A 14 0.47 B 17 0.55 B 10 0.12 A 16 0.46 B 19 0.59 B

36 0.22 E n/a 3.76 F* n/a 15.85 F*
9 0.01 A 11 0.14 B 13 0.31 B 10 0.01 A 12 0.13 B 13 0.21 B 9 0.02 A 14 0.13 B 15 0.21 B

9 0.01 A 11 0.12 B 13 0.25 B
9 0.14 A 10 0.21 A 10 0.23 A 5 0.36 A 9 0.53 A 11 0.59 B 6 0.41 A 12 0.61 B 14 0.65 B

0 0.07 0 0 0.14 0 0 0.24 0 0 0.08 0 0 0.15 0 0 0.26 0 4 0.19 A 7 0.34 A 9 0.47 A 5 0.20 A 8 0.33 A 9 0.47 A
8 0.03 A 9 0.05 A 10 0.17 B 8 0.03 A 9 0.06 A 11 0.20 B 4 0.08 A 7 0.15 A 13 0.59 B 4 0.08 A 7 0.17 A 14 0.61 B
0 0.18 0 0 0.14 0 0 0.19 0 0 0.11 0 0 0.12 0 0 0.13 0 4 0.32 A 7 0.34 A 8 0.35 A 5 0.35 A 8 0.33 A 8 0.35 A

5 0.31 A 9 0.50 A 10 0.58 B 6 0.34 A 10 0.56 B 11 0.63 B
7: Westridge (north) & Kaonohi Street

13 0.13 B 14 0.12 B 25 0.28 D 16 0.19 C 25 0.26 C 27 0.32 D 16 0.19 C 23 0.24 C 25 0.30 D
1 0.01 A 1 0.02 A 1 0.04 A 1 0.02 A 0 0.32 A 1 0.04 A 1 0.02 A 1 0.03 A 1 0.04 ANB LT/TH

Overall
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Note:
*�=�overcapacity�conditions,�v/c�>1
n/a�=�applies�to�unsignalized�intersection�and�usually�operates�better�than�shown�in�the�analysis
1=�where�intersection�results�are�blank,�the�result�is�similar�to�Future�Year�2015

Table�7a:�Existing,�Year�2015�with�Project,�Year�2015�with�Project�and�Improvements,�and�Year�2017�with�Project�Level�of�Service�Summary�Cont'd
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v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c
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INTERSECTION

Existing Future Year 2015 Future Year 2015 with Improvements1 Future Year 2017

PM Sat MDAM PM Sat MD AM PM Sat MD AM PM Sat MD

8: Westridge (south) & Kaonohi Street
11 0.08 B 12 0.11 B 27 0.43 D 13 0.13 B 18 0.21 C 31 0.49 D 14 0.14 B 18 0.22 C 35 0.54 E
2 0.01 A 1 0.02 A 2 0.06 A 1 0.02 A 0 0.32 0 2 0.06 A 1 0.02 A 1 0.04 A 2 0.07 A

9: Pearlridge Center - Ana Miller's D/W & Kaonohi Street
12 0.10 B 16 0.25 C 28 0.49 D 16 0.16 C 31 0.48 D 74 0.82 F 16 0.17 C 36 0.52 E 97 0.91 F
2 0.02 A 2 0.03 A 2 0.05 A 2 0.03 A 2 0.04 A 3 0.08 A 2 0.03 A 2 0.04 A 3 0.08 A

10: Moanalua Loop & Kaonohi Street
16 0.41 C 16 0.31 C 45 0.65 E 25 0.58 C 38 0.61 E 70 0.81 F 29 0.64 D 47 0.67 E 96 0.91 F
9 0.05 A 9 0.12 A 11 0.13 B 9 0.06 A 0 0.23 A 11 0.13 B 9 0.07 A 11 0.18 B 11 0.14 B

11: Kamehameha Highway & Kaonohi Street
48 0.49 D 68 0.61 E 63 0.86 E 70 0.67 E 265 1.40 F* 78 0.99 E 70 0.68 E 334 1.56 F* 102 0.99 F
27 0.58 C 7 0.32 A 16 0.58 B 8 0.63 A 7 0.36 A 17 0.57 B 6 0.66 A 8 0.37 A 3 0.59 A
14 0.40 B 189 1.36 F* 25 0.87 C 18 0.50 B 250 1.51 F* 31 0.95 C 19 0.54 B 268 1.55 F* 46 1.01 D*
40 0.53 D 57 0.72 E 57 0.86 E 43 0.60 D 66 0.86 E 79 0.97 E 41 0.63 D 69 0.87 E 78 0.97 E
33 0.08 C 48 0.13 D 45 0.45 D 34 0.10 C 69 0.80 E 47 0.44 D 32 0.12 C 68 0.79 E 46 0.33 D
26 0.57 C 134 1.16 F* 31 0.86 C 21 0.62 C 179 1.35 F* 38 0.96 D 21 0.65 C 195 1.39 F* 42 1.00 D*

12:Kamehameha Highway & Kanuku Street
62 0.38 E 51 0.47 D 54 0.65 D 112 0.64 F 246 1.12 F* 61 0.71 E 101 0.61 F 259 1.15 F* 81 0.73 F
7 0.52 A 11 0.38 B 22 0.65 C 3 0.58 A 5 0.41 A 16 0.68 B 3 0.61 A 5 0.42 A 6 0.70 A
7 0.01 A 15 0.06 B 24 0.09 C 0 0.02 A 2 0.06 A 14 0.10 B 0 0.02 A 2 0.06 A 2 0.10 A
75 0.22 E 62 0.40 E 67 0.45 E 55 0.35 E 72 0.52 E 74 0.47 E 49 0.31 D 74 0.53 E 47 0.49 D
7 0.31 A 57 1.04 E* 9 0.76 A 11 0.33 B 62 1.12 E* 8 0.71 A 15 0.34 B 71 1.14 E* 25 0.73 C
47 0.03 D 65 0.67 E 45 0.30 D 50 0.04 D 79 0.75 E 54 0.53 D 47 0.04 D 83 0.76 F 56 0.54 E
47 0.01 D 50 0.03 D 40 0.05 D 49 0.01 D 55 0.04 E 47 0.05 D 47 0.01 D 57 0.04 E 48 0.05 D
65 0.73 E 58 0.55 E 53 0.53 D 71 0.76 E 70 0.64 E 74 0.79 E 69 0.77 E 74 0.65 E 78 0.81 E
47 0.03 D 50 0.02 D 41 0.05 D 49 0.03 D 55 0.03 E 48 0.06 D 47 0.03 D 57 0.04 E 49 0.06 D
12 0.53 B 46 0.97 D 20 0.66 B 11 0.59 B 49 1.07 D* 18 0.69 B 12 0.61 B 55 1.09 E* 21 0.71 C

13: Kamehameha Highway & Hekaha Street
56 0.46 E 66 0.47 E 66 0.74 E 66 0.60 E 174 0.95 F 62 0.75 E 68 0.58 E 191 0.98 F 67 0.76 E
10 0.60 A 29 0.51 C 27 0.87 C 21 0.78 C 15 0.52 B 25 0.90 C 18 0.80 B 16 0.53 B 33 0.92 C
87 0.40 F 66 0.59 E 91 0.78 F 48 0.52 D 80 0.67 E 110 0.92 F 51 0.53 D 82 0.68 F 109 0.97 F
1 0.28 A 73 1.12 E* 11 0.79 B 23 0.35 C 84 1.14 F* 10 0.76 A 21 0.37 C 83 1.15 F* 24 0.78 C
52 0.40 D 63 0.84 E 55 0.76 E 42 0.21 D 126 1.06 F* 84 0.94 F 42 0.21 D 153 1.13 F* 89 0.95 F
48 0.04 D 37 0.16 D 39 0.43 D 39 0.04 D 45 0.33 D 42 0.52 D 38 0.04 D 48 0.34 D 44 0.55 D
66 0.72 E 40 0.42 D 43 0.48 D 48 0.44 D 62 0.70 E 54 0.70 D 47 0.45 D 78 0.79 E 60 0.75 E
48 0.05 D 35 0.07 D 33 0.10 C 40 0.06 D 43 0.15 D 36 0.11 D 39 0.06 D 46 0.18 D 38 0.11 D
15 0.61 B 58 1.01 E* 28 0.82 C 25 0.67 C 67 1.12 E* 30 0.87 C 23 0.68 C 69 1.14 E* 38 0.89 D

14: Kamehameha Highway & Lipoa Street
21 0.65 C 21 0.44 C 12 0.69 B 6 0.70 A 15 0.49 B 16 0.72 B 7 0.72 A 16 0.50 B 14 0.73 B
51 0.44 D 60 0.57 E 80 0.55 E 70 0.62 E 74 0.66 E 86 0.58 F 70 0.64 E 77 0.67 E 89 0.60 F
3 0.25 A 40 1.06 D* 4 0.56 A 3 0.28 A 51 1.09 D* 4 0.63 A 3 0.29 A 64 1.12 E* 4 0.65 A
62 0.60 E 62 0.72 E 63 0.76 E 68 0.65 E 71 0.76 E 66 0.79 E 65 0.64 E 73 0.77 E 68 0.80 E
18 0.63 B 36 1.00 D* 12 0.72 B 8 0.69 A 42 1.04 D* 14 0.75 B 9 0.71 A 52 1.06 D* 13 0.76 B

15: Kamehameha Highway & Pali Momi Inbound
76 0.60 E 51 0.65 D 39 0.78 D 53 0.63 D 113 0.98 F 41 0.80 D 50 0.63 D 105 0.96 F 43 0.82 D
1 0.52 A 2 0.30 A 5 0.44 A 2 0.57 A 2 0.33 A 6 0.44 A 2 0.59 A 2 0.34 A 6 0.46 A
71 0.43 E 64 0.64 E 68 0.70 E 64 0.49 E 70 0.71 E 70 0.72 E 61 0.49 E 70 0.72 E 74 0.75 E
0 0.31 A 6 0.97 A 5 0.68 A 2 0.34 A 16 1.01 B* 6 0.76 A 2 0.35 A 27 1.04 C* 6 0.78 A
6 0.51 A 9 0.93 A 11 0.70 B 5 0.56 A 18 1.01 B* 12 0.77 B 5 0.58 A 26 1.04 C* 12 0.79 B

16: Kamehameha Highway & Pali Momi Outbound
6 0.66 A 3 0.31 A 3 0.44 A 6 0.71 A 5 0.34 A 3 0.45 A 7 0.76 A 5 0.35 A 3 0.46 A
12 0.38 B 21 0.96 C 9 0.59 A 13 0.41 B 45 1.04 D* 11 0.66 B 13 0.43 B 59 1.08 E* 11 0.68 B
41 0.37 D 53 0.60 D 50 0.58 D 45 0.40 D 61 0.65 E 52 0.59 D 42 0.40 D 62 0.65 E 53 0.61 D
36 0.06 D 62 0.70 E 65 0.77 E 40 0.06 D 72 0.75 E 67 0.79 E 38 0.11 D 76 0.77 E 71 0.80 E
12 0.58 B 20 0.91 C 13 0.63 B 12 0.62 B 37 0.99 D 14 0.69 B 13 0.65 B 47 1.03 D* 15 0.71 BOverall
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Note:
*�=�overcapacity�conditions,�v/c�>1
n/a�=�applies�to�unsignalized�intersection�and�usually�operates�better�than�shown�in�the�analysis
1=�where�intersection�results�are�blank,�the�result�is�similar�to�Future�Year�2015



Table�7b:�Year�2019�with�Project,�Year�2019�with�Project�and�RT,�Year�2021�with�Project�and�Year�2021�with�Project�and�RT�Level�of�Service�Summary�
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1: Moanalua Road & Harbor Pointe
21 0.16 C 15 0.06 C 25 0.32 D 16 0.12 C 15 0.05 B 22 0.28 C 22 0.17 C 16 0.06 C 27 0.33 D 16 0.12 C 15 0.06 B 23 0.28 C

2: Moanalua Road & Pearlridge Elementary School & Project Access 1

85 0.83 F 179 0.98 F 133 0.56 F 74 0.77 E 119 0.82 F 133 0.56 F 85 0.83 F 75 0.56 E 81 0.29 F 75 0.79 E 119 0.82 F 133 0.56 F
21 0.74 C 19 0.60 B 20 0.78 C 19 0.58 B 20 0.58 B 24 0.75 C 31 0.84 C 22 0.64 C 31 0.89 C 23 0.64 C 20 0.60 C 24 0.77 C
11 0.10 B 12 0.08 B 10 0.13 A 13 0.10 B 13 0.07 B 13 0.14 B 15 0.12 B 14 0.10 B 13 0.15 B 15 0.11 B 13 0.08 B 13 0.14 B
209 1.06 F* 82 0.64 F 150 1.00 F* 96 0.67 F 98 0.77 F 65 0.61 E 64 0.36 E 81 0.59 F 84 0.78 F 68 0.40 E 91 0.74 F 69 0.65 E
14 0.61 B 18 0.90 B 12 0.69 B 16 0.56 B 17 0.80 B 12 0.59 B 16 0.63 B 34 0.99 C 16 0.76 B 16 0.57 B 17 0.81 B 13 0.61 B
66 0.54 E 70 0.73 E 83 0.84 F 66 0.52 E 71 0.72 E 76 0.78 E 67 0.58 E 74 0.74 E 74 0.79 E 63 0.56 E 71 0.74 E 77 0.79 E
61 0.19 E 64 0.61 E 62 0.62 E 61 0.20 E 64 0.62 E 67 0.66 E 60 0.24 E 67 0.65 E 64 0.65 E 58 0.21 E 64 0.63 E 67 0.67 E
89 0.82 F 366 1.51 F* 52 0.11 D 71 0.71 E 107 0.84 F 99 0.57 F 89 0.82 F 156 0.98 F 73 0.32 E 73 0.75 E 139 0.94 F 99 0.57 F
59 0.16 E 69 0.13 E 51 0.03 D 57 0.16 E 65 0.09 E 77 0.20 E 59 0.16 E 68 0.10 E 70 0.12 E 55 0.16 E 66 0.10 E 77 0.20 E
31 0.72 C 34 0.90 C 24 0.84 C 29 0.60 C 29 0.75 C 25 0.78 C 34 0.84 C 37 0.88 D 29 0.89 C 30 0.68 C 30 0.78 C 26 0.81 C

3: Moanalua Road & Kaonohi Street

82 0.54 F 144 1.05 F* 97 0.62 F 76 0.54 E 119 0.94 F 98 0.62 F 85 0.54 F 123 0.97 F 90 0.63 F 80 0.58 F 118 0.94 F 97 0.62 F
20 0.80 B 17 0.59 B 25 0.85 C 17 0.63 B 16 0.56 B 20 0.77 B 16 0.81 B 16 0.59 B 27 0.89 C 15 0.65 B 16 0.58 B 21 0.79 C
5 0.15 A 3 0.14 A 7 0.30 A 3 0.14 A 2 0.14 A 14 0.27 B 6 0.15 A 5 0.14 A 10 0.31 B 3 0.14 A 2 0.14 A 12 0.30 B

116 0.93 F 111 0.96 F 145 1.07 F* 81 0.78 F 84 0.85 F 121 0.99 F 145 1.01 F* 106 0.94 F 192 1.20 F* 82 0.80 F 89 0.88 F 153 1.09 F*
23 0.46 C 29 0.79 C 29 0.64 C 22 0.39 C 25 0.67 C 26 0.54 C 23 0.47 C 28 0.78 C 31 0.68 C 21 0.40 C 25 0.68 C 27 0.56 C
18 0.07 B 17 0.23 B 20 0.15 C 18 0.07 B 17 0.20 B 20 0.15 B 18 0.07 B 17 0.23 B 21 0.15 C 17 0.07 B 17 0.21 B 21 0.15 C
66 0.49 E 84 0.89 F 133 1.06 F* 66 0.49 E 93 0.93 F 112 0.99 F 66 0.49 E 129 1.05 F* 128 1.06 F* 65 0.53 E 97 0.95 F 78 0.85 E
51 0.26 D 56 0.44 E 66 0.86 E* 53 0.25 D 57 0.45 E 65 0.75 E 51 0.29 D 61 0.51 E 63 0.90 E* 51 0.27 D 57 0.45 E 64 0.86 E*
132 1.05 F* 70 0.60 E 75 0.72 E 79 0.85 E 70 0.60 E 75 0.72 E 137 1.07 F* 74 0.64 E 70 0.69 E 82 0.88 F 71 0.62 E 76 0.73 E
62 0.77 E 69 0.64 E 62 0.59 E 62 0.76 E 70 0.64 E 65 0.64 E 62 0.77 E 72 0.65 E 58 0.56 E 59 0.76 E 70 0.64 E 71 0.71 E
48 0.29 D 60 0.18 E 56 0.29 E 47 0.21 D 59 0.10 E 57 0.25 E 48 0.32 D 62 0.17 E 54 0.33 D 45 0.27 D 59 0.10 E 59 0.28 E
41 0.90 D 43 0.79 D 49 0.86 D 37 0.76 D 41 0.71 D 46 0.85 D 42 0.87 D 46 0.84 D 51 0.90 D 36 0.78 D 42 0.73 D 46 0.86 D

4: Project Access 2-RIRO Driveway & Kaonohi Street
11 0.02 B 11 0.14 B 12 0.15 B 11 0.02 B 11 0.13 B 12 0.14 B 11 0.02 B 11 0.14 B 12 0.14 B 11 0.02 B 11 0.14 B 12 0.14 B
9 0.01 A 10 0.10 A 11 0.24 B 9 0.01 A 10 0.10 A 11 0.24 B 9 0.01 A 10 0.10 A 11 0.25 B 9 0.01 A 10 0.10 A 11 0.25 B

5: Pearlridge Center D/W 1 & Project Access 3 &  Kaonohi Street
24 0.10 C 103 0.53 F n/a 17.34 F* 24 0.10 C 95 0.51 F n/a 5.78 F* 26 0.14 D 129 0.61 F n/a n/a F* 26 0.14 D 116 0.57 F n/a n/a F*
10 0.04 B 10 0.12 B 11 0.12 B 10 0.04 B 10 0.11 B 11 0.11 B 10 0.04 B 11 0.12 B 11 0.12 B 10 0.04 B 11 0.12 B 11 0.11 B
20 0.07 C 304 1.44 F* n/a 3.37 F* 20 0.06 C 283 1.39 F* n/a 3.18 F* 22 0.07 C 388 1.63 F* n/a 3.61 F* 22 0.07 C 351 1.55 F* n/a 3.43 F*
9 0.04 A 10 0.19 B 11 0.20 B 9 0.04 A 10 0.18 B 11 0.20 B 10 0.04 A 10 0.19 B 11 0.20 B 10 0.04 A 10 0.18 B 11 0.20 B
9 0.04 A 9 0.06 A 9 0.07 A 9 0.04 A 9 0.06 A 9 0.06 A 9 0.04 A 9 0.07 A 9 0.08 A 9 0.04 A 9 0.07 A 9 0.07 A
8 0.03 A 9 0.10 A 10 0.21 B 8 0.03 A 9 0.10 A 10 0.21 B 8 0.03 A 9 0.10 A 10 0.21 B 8 0.03 A 9 0.10 A 10 0.21 B
0 0.12 0 0 0.10 0 0 0.13 0 0 0.12 0 0 0.10 0 0 0.13 0 0 0.12 0 0 0.11 0 0 0.14 0 0 0.12 0 0 0.11 0 0 0.13 0

6: Pearlridge Center D/W 2 & Project Access 4 & Kaonohi Street

11 0.23 B 17 0.10 B 16 0.18 B 10 0.21 B 15 0.10 B 16 0.18 B 10 0.22 A 20 0.12 B 17 0.21 B 11 0.27 B 18 0.11 B 17 0.21 B
10 0.15 B 17 0.15 B 16 0.19 B 10 0.13 B 15 0.15 B 15 0.17 B 10 0.17 A 20 0.17 C 18 0.29 B 11 0.16 B 18 0.17 B 17 0.28 B
10 0.13 B 20 0.49 B 26 0.70 C 10 0.13 B 18 0.46 B 24 0.67 C 9 0.12 A 25 0.55 C 35 0.79 D 10 0.13 B 22 0.51 C 32 0.76 C
10 0.02 A 17 0.14 B 16 0.22 B 10 0.02 A 15 0.14 B 16 0.22 B 9 0.02 A 20 0.16 C 17 0.22 B 10 0.02 A 18 0.14 B 17 0.22 B
6 0.43 A 21 0.76 C 19 0.74 B 6 0.43 A 19 0.73 B 17 0.71 B 8 0.50 A 40 0.89 D 25 0.80 C 6 0.46 A 37 0.87 D 23 0.78 C
5 0.20 A 10 0.33 A 9 0.47 A 5 0.20 A 10 0.35 A 9 0.47 A 6 0.22 A 11 0.33 B 10 0.48 B 5 0.20 A 12 0.35 B 10 0.48 B
4 0.08 A 9 0.17 A 14 0.61 B 4 0.08 A 9 0.18 A 15 0.62 B 5 0.09 A 10 0.17 B 18 0.66 B 4 0.08 A 11 0.18 B 19 0.67 B
5 0.35 A 9 0.33 A 9 0.35 A 5 0.35 A 10 0.34 A 9 0.35 A 6 0.38 A 11 0.33 B 9 0.36 A 5 0.35 A 12 0.35 B 9 0.36 A
6 0.37 A 13 0.66 B 13 0.72 B 6 0.37 A 13 0.62 B 13 0.70 B 7 0.40 A 18 0.76 B 15 0.80 B 6 0.40 A 17 0.72 B 15 0.77 B

7: Westridge (north) & Kaonohi Street
17 0.20 C 25 0.27 D 32 0.40 D 17 0.20 C 25 0.26 C 31 0.39 D 18 0.22 C 29 0.30 D 37 0.44 E 18 0.22 C 27 0.29 D 36 0.43 E
1 0.02 A 1 0.03 A 1 0.04 A 1 0.02 A 1 0.03 A 1 0.04 A 1 0.02 A 1 0.03 A 1 0.04 A 1 0.02 A 1 0.03 A 1 0.04 A

8: Westridge (south) & Kaonohi Street
14 0.15 B 19 0.23 C 41 0.59 E 14 0.15 B 19 0.22 C 40 0.58 E 15 0.17 C 20 0.24 C 59 0.72 F 15 0.16 B 19 0.23 C 56 0.71 F
1 0.02 A 1 0.04 A 2 0.08 A 1 0.02 A 1 0.04 A 2 0.08 A 1 0.03 A 1 0.04 A 2 0.08 A 1 0.03 A 1 0.04 A 2 0.08 A

9: Pearlridge Center - Ana Miller's D/W & Kaonohi Street
17 0.18 C 44 0.59 E 120 0.99 F 17 0.18 C 41 0.57 E 113 0.97 F 18 0.19 C 58 0.68 F 171 1.13 F* 18 0.19 C 52 0.65 F 162 1.11 F*
2 0.03 A 2 0.04 A 3 0.08 A 2 0.03 A 2 0.04 A 3 0.08 A 2 0.03 A 2 0.06 A 3 0.09 A 2 0.03 A 2 0.05 A 3 0.09 A

PM Sat MDPM Sat MD AM PM Sat MD AMAM PM Sat MD AM
INTERSECTION

Future Year 2019 Future Year 2019 with RT Future Year 2021 Future Year 2021 with RT

NB RT

Signalized
EB LT
EB TH

Signalized Signalized Signalized

WB TH/RT
NB LT

EB RT
WB LT

SB LT
SB TH/RT

NB LT/TH/RT

EB: Double LT, 2 TH and RT EB: Double LT, 2 TH and RT EB: Double LT, 2 TH and RT EB: Double LT, 2 TH and RT
EB LT

Overall

WB LT
WB TH

EB TH
EB RT

NB TH/RT
SB LT

WB RT
NB LT

Overall

SB TH
SB RT

WB RT
EB RT

EB LT/TH
EB RT

WB RT
NB LT

WB LT/TH

SB TH/RT
SB LT

Signalized
EB LT

EB TH/RT

Signalized Signalized Signalized

WB TH/RT
NB LT

WB LT

SB LT
SB TH/RT

NB TH/RT

Overall

EB LT/RT
NB LT/TH

EB LT/RT
NB LT/TH

WB LT/RT
SB LT/TH

Note:
*�=�overcapacity�conditions,�v/c�>1
n/a�=�applies�to�unsignalized�intersection�and�usually�operates�better�than�shown�in�the�analysis

Table�7b:�Year�2019�with�Project,�Year�2019�with�Project�and�RT,�Year�2021�with�Project�and�Year�2021�with�Project�and�RT�Level�of�Service�Summary�Cont'd

HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS HCM
Delay

v/c
Ratio LOS HCM

Delay
v/c

Ratio LOS

PM Sat MDPM Sat MD AM PM Sat MD AMAM PM Sat MD AM
INTERSECTION

Future Year 2019 Future Year 2019 with RT Future Year 2021 Future Year 2021 with RT

10: Moanalua Loop & Kaonohi Street
38 0.73 E 75 0.83 F 140 1.05 F* 36 0.71 E 71 0.81 F 131 1.03 F* 48 0.80 E 112 0.96 F 187 1.17 F* 44 0.77 E 101 0.93 F 176 1.14 F*
10 0.07 A 11 0.19 B 11 0.15 B 10 0.07 A 11 0.19 B 11 0.15 B 10 0.07 A 12 0.21 B 12 0.16 B 10 0.07 A 12 0.20 B 12 0.16 B

11: Kamehameha Highway & Kaonohi Street
69 0.69 E 290 1.45 F* 116 1.03 F* 68 0.69 E 311 1.50 F* 66 0.98 E 72 0.72 E 287 1.44 F* 108 1.07 F* 67 0.70 E 309 1.50 F* 75 1.01 E*
7 0.68 A 9 0.37 A 4 0.60 A 6 0.57 A 9 0.37 A 19 0.55 B 8 0.71 A 11 0.38 B 17 0.61 B 6 0.60 A 10 0.37 A 21 0.57 C
20 0.56 C 291 1.60 F* 54 1.04 D* 19 0.55 B 232 1.47 F* 43 1.00 D* 22 0.59 C 311 1.64 F* 64 1.07 E* 20 0.59 B 252 1.51 F* 55 1.05 E*
41 0.65 D 84 0.94 F 91 1.02 F* 40 0.64 D 77 0.92 E 85 1.00 F* 42 0.68 D 102 1.01 F* 108 1.07 F* 39 0.67 D 87 0.96 F 89 1.02 F*
31 0.13 C 77 0.83 E 47 0.41 D 31 0.12 C 74 0.82 E 44 0.36 D 32 0.14 C 88 0.88 F 48 0.47 D 30 0.14 C 82 0.86 F 44 0.40 D
22 0.67 C 209 1.43 F* 48 1.03 D* 22 0.60 C 169 1.34 F* 44 1.00 D* 23 0.69 C 224 1.48 F* 58 1.07 E* 22 0.62 C 183 1.38 F* 51 1.03 D*

12:Kamehameha Highway & Kanuku Street
103 0.65 F 296 1.23 F* 81 0.73 F 90 0.52 F 276 1.19 F* 63 0.61 E 108 0.66 F 316 1.27 F* 81 0.76 F 92 0.54 F 294 1.23 F* 70 0.74 E
3 0.62 A 5 0.43 A 6 0.72 A 3 0.53 A 5 0.42 A 11 0.67 B 3 0.63 A 5 0.44 A 7 0.74 A 3 0.55 A 5 0.43 A 11 0.69 B
0 0.02 A 1 0.06 A 2 0.10 A 0 0.02 A 1 0.06 A 9 0.10 A 0 0.02 A 1 0.06 A 2 0.11 A 0 0.02 A 1 0.06 A 9 0.10 A
50 0.31 D 79 0.56 E 49 0.49 D 50 0.31 D 76 0.55 E 75 0.49 E 53 0.32 D 82 0.56 F 68 0.51 E 48 0.30 D 79 0.55 E 74 0.50 E
14 0.36 B 84 1.17 F* 24 0.75 C 15 0.35 B 39 1.07 D* 12 0.71 B 14 0.37 B 94 1.19 F* 8 0.78 A 15 0.37 B 48 1.09 D* 12 0.73 B
47 0.04 D 92 0.80 F 57 0.56 E 47 0.04 D 89 0.79 F 54 0.55 D 49 0.04 D 96 0.80 F 56 0.56 E 45 0.04 D 92 0.80 F 54 0.55 D
47 0.01 D 60 0.04 E 48 0.05 D 47 0.01 D 59 0.04 E 46 0.05 D 48 0.01 D 62 0.04 E 47 0.05 D 45 0.01 D 60 0.04 E 46 0.05 D
69 0.77 E 83 0.70 F 79 0.81 E 68 0.76 E 80 0.70 E 75 0.80 E 72 0.78 E 85 0.71 F 79 0.82 E 66 0.76 E 83 0.70 F 75 0.81 E
47 0.03 D 61 0.06 E 49 0.06 D 47 0.03 D 59 0.05 E 47 0.06 D 49 0.03 D 63 0.06 E 48 0.06 D 45 0.03 D 61 0.05 E 47 0.06 D
12 0.62 B 65 1.11 E* 21 0.72 C 13 0.56 B 34 1.03 C* 18 0.72 B 12 0.64 B 72 1.13 E* 14 0.75 B 13 0.57 B 41 1.05 D* 18 0.71 B

13: Kamehameha Highway & Hekaha Street
66 0.58 E 220 1.04 F* 67 0.76 E 62 0.58 E 211 1.02 F* 64 0.77 E 67 0.60 E 234 1.08 F* 67 0.78 E 58 0.57 E 219 1.04 F* 62 0.77 E
19 0.82 B 17 0.54 B 39 0.96 D 22 0.73 C 17 0.54 B 26 0.90 C 20 0.82 B 19 0.56 B 35 0.99 D 24 0.77 C 18 0.56 B 31 0.94 C
49 0.53 D 88 0.71 F 91 0.91 F 53 0.53 D 84 0.69 F 117 0.96 F 48 0.50 D 91 0.71 F 92 0.93 F 47 0.52 D 86 0.70 F 102 0.89 F
21 0.38 C 94 1.17 F* 27 0.81 C 22 0.38 C 56 1.08 E* 13 0.75 B 22 0.38 C 110 1.20 F* 29 0.84 C 20 0.40 B 69 1.11 E* 14 0.78 B
42 0.21 D 161 1.15 F* 91 0.96 F 40 0.20 D 141 1.10 F* 84 0.95 F 44 0.23 D 161 1.15 F* 96 0.98 F 37 0.19 D 143 1.10 F* 88 0.97 F
38 0.04 D 51 0.38 D 44 0.54 D 37 0.04 D 48 0.35 D 42 0.54 D 41 0.04 D 52 0.38 D 44 0.56 D 35 0.04 C 49 0.36 D 42 0.53 D
48 0.46 D 83 0.81 F 61 0.75 E 45 0.44 D 69 0.73 E 56 0.73 E 51 0.48 D 82 0.79 F 63 0.77 E 42 0.42 D 69 0.72 E 58 0.74 E
39 0.06 D 48 0.19 D 37 0.11 D 37 0.06 D 46 0.18 D 36 0.11 D 41 0.06 D 49 0.19 D 37 0.12 D 35 0.06 C 47 0.18 D 35 0.12 D
23 0.70 C 77 1.16 E* 41 0.91 D 26 0.63 C 53 1.09 D* 32 0.88 C 24 0.71 C 87 1.18 F* 41 0.94 D 25 0.64 C 61 1.11 E* 34 0.90 C

14: Kamehameha Highway & Lipoa Street
7 0.75 A 17 0.51 B 14 0.76 B 9 0.64 A 17 0.50 B 13 0.70 B 7 0.76 A 19 0.51 B 17 0.77 B 8 0.67 A 18 0.50 B 11 0.73 B
77 0.69 E 83 0.69 F 88 0.60 F 59 0.53 E 82 0.69 F 81 0.58 F 105 0.80 F 85 0.70 F 100 0.71 F 60 0.58 E 85 0.69 F 76 0.58 E
3 0.30 A 77 1.15 E* 5 0.66 A 3 0.29 A 30 1.04 C* 5 0.61 A 4 0.30 A 90 1.18 F* 4 0.68 A 3 0.30 A 42 1.07 D* 6 0.63 A
65 0.65 E 79 0.78 E 68 0.80 E 65 0.65 E 76 0.78 E 66 0.79 E 69 0.67 E 82 0.79 F 69 0.81 E 63 0.65 E 79 0.78 E 66 0.80 E
9 0.73 A 62 1.09 E* 13 0.78 B 10 0.64 B 29 1.00 C* 13 0.73 B 10 0.75 A 71 1.11 E* 15 0.79 B 10 0.66 A 37 1.02 D* 13 0.75 B

15: Kamehameha Highway & Pali Momi Inbound
51 0.63 D 101 0.97 F 43 0.83 D 51 0.63 D 86 0.88 F 49 0.81 D 56 0.65 E 114 1.02 F* 44 0.82 D 48 0.63 D 85 0.92 F 52 0.82 D
2 0.61 A 7 0.35 A 7 0.48 A 2 0.51 A 3 0.34 A 4 0.44 A 2 0.63 A 7 0.36 A 6 0.49 A 2 0.54 A 6 0.35 A 4 0.45 A
61 0.49 E 82 0.74 F 73 0.75 E 61 0.48 E 76 0.73 E 71 0.74 E 65 0.49 E 77 0.74 E 72 0.75 E 58 0.48 E 77 0.74 E 71 0.75 E
2 0.36 A 40 1.07 D* 7 0.80 A 2 0.35 A 12 0.99 B 7 0.76 A 2 0.37 A 51 1.10 D* 8 0.82 A 2 0.36 A 18 1.02 B* 7 0.78 A
5 0.60 A 36 1.06 D* 13 0.80 B 6 0.51 A 15 0.98 B 13 0.77 B 5 0.61 A 44 1.09 D* 13 0.82 B 6 0.53 A 20 1.01 B* 13 0.79 B

16: Kamehameha Highway & Pali Momi Outbound
6 0.77 A 5 0.36 A 3 0.48 A 6 0.68 A 4 0.35 A 2 0.44 A 6 0.79 A 2 0.37 A 4 0.50 A 6 0.70 A 2 0.36 A 2 0.46 A
13 0.44 B 69 1.10 E* 12 0.70 B 14 0.44 B 32 1.00 C* 11 0.65 B 13 0.44 B 85 1.14 F* 13 0.72 B 14 0.45 B 42 1.03 D* 11 0.67 B
43 0.42 D 67 0.67 E 53 0.61 D 40 0.38 D 65 0.66 E 51 0.60 D 46 0.45 D 68 0.66 E 53 0.60 D 40 0.41 D 66 0.65 E 51 0.60 D
39 0.11 D 83 0.79 F 72 0.82 E 37 0.11 D 79 0.78 E 67 0.80 E 41 0.12 D 90 0.83 F 72 0.82 E 36 0.12 D 85 0.81 F 68 0.80 E
12 0.67 B 55 1.05 D* 15 0.73 B 13 0.58 B 29 0.96 C 14 0.68 B 13 0.69 B 65 1.08 E* 15 0.74 B 13 0.61 B 36 0.99 D 14 0.70 B

EB LT/RT
NB LT

EB TH
EB LT

WB TH/RT

SB RT
SB LT/RT

EB RT
WB LT

Overall

EB LT
EB TH

NB LT/TH
WB TH/RT

SB RT
Overall

EB LT

NB RT
SB LT/TH

WB LT
WB TH/RT

EB TH/RT

NB RT
NB LT/TH

Overall

SB LT/TH
SB RT

EB TH/RT

NB LT/RT

WB LT
WB TH

WB LT

Overall

EB LT
EB TH/RT

WB TH/RT
Overall

WB TH
EB TH

SB LT

Overall
SB RT

Note:
*�=�overcapacity�conditions,�v/c�>1
n/a�=�applies�to�unsignalized�intersection�and�usually�operates�better�than�shown�in�the�analysis
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Appendix G
Air Quality Study
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t
h
 

a
v
e
r
a
g
e
 
d
a
i
l
y
 
t
e
m
p
e
r
a
t
u
r
e
s
 
r
a
n
g
i
n
g
 
f
r
o
m
 
a
b
o
u
t
 
7
0
°
F
 
t
o
 
8
4
°
F
.
 
 
T
h
e
 

e
x
t
r
e
m
e
 

m
i
n
i
m
u
m
 

t
e
m
p
e
r
a
t
u
r
e
 

r
e
c
o
r
d
e
d
 

a
t
 

t
h
e
 

n
e
a
r
b
y
 

H
o
n
o
l
u
l
u
 

I
n
t
e
r
n
a
t
i
o
n
a
l
 
A
i
r
p
o
r
t
 
i
s
 
5
3
°
F
,
 
w
h
i
l
e
 
t
h
e
 
e
x
t
r
e
m
e
 
m
a
x
i
m
u
m
 
t
e
m
p
e
r
a
-

t
u
r
e
 
i
s
 
9
5
°
F
.
 
 
T
h
i
s
 
a
r
e
a
 
o
f
 
O
a
h
u
 
i
s
 
o
n
e
 
o
f
 
t
h
e
 
d
r
i
e
r
 
l
o
c
a
t
i
o
n
s
 
i
n
 

t
h
e
 
s
t
a
t
e
 
w
i
t
h
 
r
a
i
n
f
a
l
l
 
o
f
t
e
n
 
h
i
g
h
l
y
 
v
a
r
i
a
b
l
e
 
f
r
o
m
 
o
n
e
 
y
e
a
r
 
t
o
 
t
h
e
 

n
e
x
t
.
 
 
A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
r
a
i
n
f
a
l
l
 
a
m
o
u
n
t
s
 
t
o
 
a
b
o
u
t
 
1
8
 
i
n
c
h
e
s
 
w
i
t
h
 

s
u
m
m
e
r
 
m
o
n
t
h
s
 
b
e
i
n
g
 
t
h
e
 
d
r
i
e
s
t
.
 

  T
h
e
 
p
r
e
s
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
a
p
p
e
a
r
s
 
t
o
 
b
e
 

r
e
a
s
o
n
a
b
l
y
 
g
o
o
d
 
b
a
s
e
d
 
o
n
 
n
e
a
r
b
y
 
a
i
r
 
q
u
a
l
i
t
y
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
.
 
 
A
i
r
 

q
u
a
l
i
t
y
 
d
a
t
a
 
f
r
o
m
 
t
h
e
 
n
e
a
r
e
s
t
 
m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
s
 
o
p
e
r
a
t
e
d
 
b
y
 
t
h
e
 

H
a
w
a
i
i
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
s
u
g
g
e
s
t
 
t
h
a
t
 
a
l
l
 
n
a
t
i
o
n
a
l
 
a
i
r
 
q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
 
a
r
e
 
c
u
r
r
e
n
t
l
y
 
b
e
i
n
g
 
m
e
t
.
 
 
I
t
 
i
s
 
p
o
s
s
i
b
l
e
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 

o
c
c
a
s
i
o
n
a
l
 
e
x
c
e
e
d
a
n
c
e
s
 
o
f
 
t
h
e
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 

c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
m
a
y
 
o
c
c
u
r
 
n
e
a
r
 
c
o
n
g
e
s
t
e
d
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 

  I
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
i
s
 
g
i
v
e
n
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
a
p
p
r
o
v
a
l
s
 
t
o
 

p
r
o
c
e
e
d
,
 
i
t
 
m
a
y
 
b
e
 
i
n
e
v
i
t
a
b
l
e
 
t
h
a
t
 
s
o
m
e
 
s
h
o
r
t
-
 
a
n
d
/
o
r
 
l
o
n
g
-
t
e
r
m
 

i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 
w
i
l
l
 
o
c
c
u
r
 
e
i
t
h
e
r
 
d
i
r
e
c
t
l
y
 
o
r
 
i
n
d
i
r
e
c
t
l
y
 
a
s
 

a
 
c
o
n
s
e
q
u
e
n
c
e
 
o
f
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
u
s
e
.
 
 
S
h
o
r
t
-
t
e
r
m
 
i
m
p
a
c
t
s
 

f
r
o
m
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
w
i
l
l
 
l
i
k
e
l
y
 
o
c
c
u
r
 
d
u
r
i
n
g
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 

p
h
a
s
e
s
.
 
 
T
o
 
a
 
l
e
s
s
e
r
 
e
x
t
e
n
t
,
 
e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
s
t
a
t
i
o
n
a
r
y
 
a
n
d
 

m
o
b
i
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
,
 
f
r
o
m
 
t
h
e
 
d
i
s
r
u
p
t
i
o
n
 
o
f
 
t
r
a
f
f
i
c
,
 
a
n
d
 

f
r
o
m
 
w
o
r
k
e
r
s
'
 
v
e
h
i
c
l
e
s
 
m
a
y
 
a
l
s
o
 
a
f
f
e
c
t
 
a
i
r
 
q
u
a
l
i
t
y
 
d
u
r
i
n
g
 
t
h
e
 

p
e
r
i
o
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
S
t
a
t
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
 

r
e
q
u
i
r
e
 
t
h
a
t
 
t
h
e
r
e
 
b
e
 
n
o
 
v
i
s
i
b
l
e
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
a
t
 
t
h
e
 

p
r
o
p
e
r
t
y
 
l
i
n
e
.
 
 
H
e
n
c
e
,
 
a
n
 
e
f
f
e
c
t
i
v
e
 
d
u
s
t
 
c
o
n
t
r
o
l
 
p
l
a
n
 
m
u
s
t
 
b
e
 

i
m
p
l
e
m
e
n
t
e
d
 
t
o
 
e
n
s
u
r
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
s
t
a
t
e
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
F
u
g
i
t
i
v
e
 

d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
c
a
n
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
t
o
 
a
 
l
a
r
g
e
 
e
x
t
e
n
t
 
b
y
 
w
a
t
e
r
i
n
g
 
o
f
 

a
c
t
i
v
e
 
w
o
r
k
 
a
r
e
a
s
,
 
u
s
i
n
g
 
w
i
n
d
 
s
c
r
e
e
n
s
,
 
k
e
e
p
i
n
g
 
a
d
j
a
c
e
n
t
 
p
a
v
e
d
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r
o
a
d
s
 
c
l
e
a
n
,
 
a
n
d
 
b
y
 
c
o
v
e
r
i
n
g
 
o
f
 
o
p
e
n
-
b
o
d
i
e
d
 
t
r
u
c
k
s
.
 
 
O
t
h
e
r
 
d
u
s
t
 

c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
c
o
u
l
d
 
i
n
c
l
u
d
e
 
l
i
m
i
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
c
a
n
 
b
e
 

d
i
s
t
u
r
b
e
d
 

a
t
 

a
n
y
 

g
i
v
e
n
 

t
i
m
e
 

a
n
d
/
o
r
 

m
u
l
c
h
i
n
g
 

o
r
 

c
h
e
m
i
c
a
l
l
y
 

s
t
a
b
i
l
i
z
i
n
g
 
i
n
a
c
t
i
v
e
 
a
r
e
a
s
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
w
o
r
k
e
d
.
 
 
P
a
v
i
n
g
 
a
n
d
 

l
a
n
d
s
c
a
p
i
n
g
 
o
f
 
p
r
o
j
e
c
t
 
a
r
e
a
s
 
e
a
r
l
y
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 

w
i
l
l
 
a
l
s
o
 
r
e
d
u
c
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
.
 
 
M
o
n
i
t
o
r
i
n
g
 
d
u
s
t
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 

b
o
u
n
d
a
r
y
 
d
u
r
i
n
g
 
t
h
e
 
p
e
r
i
o
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
c
o
u
l
d
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 

a
 
m
e
a
n
s
 
t
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
d
u
s
t
 
c
o
n
t
r
o
l
 

p
r
o
g
r
a
m
.
 
 
E
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
s
 
c
a
n
 
b
e
 
m
i
t
i
g
a
t
e
d
 
b
y
 
m
o
v
i
n
g
 
c
o
n
s
t
r
u
c
-

t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
w
o
r
k
e
r
s
 
t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
d
u
r
i
n
g
 

o
f
f
-
p
e
a
k
 
t
r
a
f
f
i
c
 
h
o
u
r
s
.
 

  A
f
t
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
 
c
o
m
i
n
g
 
t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 

p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
a
 
l
o
n
g
-
t
e
r
m
 
i
n
c
r
e
a
s
e
 
i
n
 
a
i
r
 

p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
T
o
 
a
s
s
e
s
s
 
t
h
e
 
i
m
p
a
c
t
 
o
f
 

e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
s
e
 
v
e
h
i
c
l
e
s
,
 
a
 
c
o
m
p
u
t
e
r
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
w
a
s
 

u
n
d
e
r
t
a
k
e
n
 
t
o
 
e
s
t
i
m
a
t
e
 
c
u
r
r
e
n
t
 
a
m
b
i
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 
a
t
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
v
i
c
i
n
i
t
y
 
a
n
d
 
t
o
 
p
r
e
d
i
c
t
 

f
u
t
u
r
e
 
l
e
v
e
l
s
 
b
o
t
h
 
w
i
t
h
 
a
n
d
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
.
 
 
D
u
r
i
n
g
 

w
o
r
s
t
-
c
a
s
e
 
t
r
a
f
f
i
c
 
a
n
d
 
a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
c
o
n
d
i
t
i
o
n
s
,
 
m
o
d
e
l
 

r
e
s
u
l
t
s
 
i
n
d
i
c
a
t
e
d
 
t
h
a
t
 
p
r
e
s
e
n
t
 
1
-
h
o
u
r
 
a
n
d
 
8
-
h
o
u
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
m
b
i
e
n
t
 

a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
.
 
 
I
n
 
t
h
e
 
y
e
a
r
 
2
0
2
1
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
,
 

c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

w
e
r
e
 

p
r
e
d
i
c
t
e
d
 

t
o
 

g
e
n
e
r
a
l
l
y
 

d
e
c
r
e
a
s
e
 
(
i
m
p
r
o
v
e
)
 
s
o
m
e
w
h
a
t
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
,
 
a
n
d
 
w
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
s
h
o
u
l
d
 
r
e
m
a
i
n
 
w
e
l
l
 
w
i
t
h
i
n
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
.
 
 

W
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
 
i
n
 
t
h
e
 
y
e
a
r
 
2
0
2
1
,
 
p
r
o
j
e
c
t
-
r
e
l
a
t
e
d
 
t
r
a
f
f
i
c
 
w
o
u
l
d
 

r
e
s
u
l
t
 
i
n
 
s
l
i
g
h
t
l
y
 
h
i
g
h
e
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
c
o
m
p
a
r
e
d
 

t
o
 
t
h
e
 
w
i
t
h
o
u
t
-
p
r
o
j
e
c
t
 
c
a
s
e
 
a
t
 
s
o
m
e
 
l
o
c
a
t
i
o
n
s
,
 
b
u
t
 
w
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
s
h
o
u
l
d
 
r
e
m
a
i
n
 
w
e
l
l
 
w
i
t
h
i
n
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
.
 
 

T
h
e
r
e
f
o
r
e
,
 
i
m
p
l
e
m
e
n
t
i
n
g
 
m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
s
 
f
o
r
 
t
r
a
f
f
i
c
-
r
e
l
a
t
e
d
 

a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
s
 
i
s
 
u
n
n
e
c
e
s
s
a
r
y
 
a
n
d
 
u
n
w
a
r
r
a
n
t
e
d
.
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 D
e
p
e
n
d
i
n
g
 
o
n
 
t
h
e
 
d
e
m
a
n
d
 
l
e
v
e
l
s
,
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 

a
r
e
 
a
l
s
o
 
p
o
s
s
i
b
l
e
 
d
u
e
 
t
o
 
i
n
d
i
r
e
c
t
 
e
m
i
s
s
i
o
n
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
 

d
e
v
e
l
o
p
m
e
n
t
'
s
 
e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
a
n
d
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
s
p
o
s
a
l
 
r
e
q
u
i
r
e
-

m
e
n
t
s
.
 
 
Q
u
a
n
t
i
t
a
t
i
v
e
 
e
s
t
i
m
a
t
e
s
 
o
f
 
t
h
e
s
e
 
p
o
t
e
n
t
i
a
l
 
i
m
p
a
c
t
s
 
w
e
r
e
 

n
o
t
 
m
a
d
e
,
 
b
u
t
 
b
a
s
e
d
 
o
n
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
d
e
m
a
n
d
 
l
e
v
e
l
s
 
a
n
d
 
e
m
i
s
s
i
o
n
 

r
a
t
e
s
 

i
n
v
o
l
v
e
d
,
 

a
n
y
 

i
m
p
a
c
t
s
 

w
i
l
l
 

l
i
k
e
l
y
 

b
e
 

n
e
g
l
i
g
i
b
l
e
.
 
 

N
e
v
e
r
t
h
e
l
e
s
s
,
 
i
n
c
o
r
p
o
r
a
t
i
n
g
 
e
n
e
r
g
y
 
c
o
n
s
e
r
v
a
t
i
o
n
 
d
e
s
i
g
n
 
f
e
a
t
u
r
e
s
 

a
n
d
 
p
r
o
m
o
t
i
n
g
 
c
o
n
s
e
r
v
a
t
i
o
n
 
a
n
d
 
r
e
c
y
c
l
i
n
g
 
p
r
o
g
r
a
m
s
 
w
i
t
h
i
n
 
t
h
e
 

p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
c
o
u
l
d
 
s
e
r
v
e
 
t
o
 
f
u
r
t
h
e
r
 
r
e
d
u
c
e
 
a
n
y
 
a
s
s
o
c
i
a
t
e
d
 

i
m
p
a
c
t
s
.
 

  2.
0 
 I
NT
RO
DU
CT
IO
N 

 C
P
 
K
a
m
 
P
r
o
p
e
r
t
i
e
s
 
L
L
C
 
i
s
 
p
r
o
p
o
s
i
n
g
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
L
i
v
e
-
W
o
r
k
-
P
l
a
y
 

‘
A
i
e
a
 
P
r
o
j
e
c
t
 
o
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
4
 
a
c
r
e
s
 
o
f
 
l
a
n
d
 
w
h
i
c
h
 
w
a
s
 
f
o
r
m
e
r
l
y
 

t
h
e
 
s
i
t
e
 
o
f
 
t
h
e
 
K
a
m
e
h
a
m
e
h
a
 
D
r
i
v
e
-
I
n
.
 
 
T
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
i
s
 
b
o
u
n
d
 
b
e
 

M
o
a
n
a
l
u
a
 
R
o
a
d
 
t
o
 
t
h
e
 
n
o
r
t
h
,
 
K
a
o
n
o
h
i
 
S
t
r
e
e
t
 
t
o
 
t
h
e
 
e
a
s
t
,
 
W
e
s
t
r
i
d
g
e
 

S
h
o
p
p
i
n
g
 
C
e
n
t
e
r
 
t
o
 
t
h
e
 
s
o
u
t
h
,
 
a
n
d
 
t
h
e
 
H
a
r
b
o
r
 
P
o
i
n
t
e
 
c
o
n
d
o
m
i
n
i
u
m
 

p
r
o
j
e
c
t
 
a
n
d
 
S
t
.
 
T
i
m
o
t
h
y
’
s
 
E
p
i
s
c
o
p
a
l
 
C
h
u
r
c
h
 
t
o
 
t
h
e
 
w
e
s
t
 
(
s
e
e
 

F
i
g
u
r
e
 
1
 
f
o
r
 
p
r
o
j
e
c
t
 
l
o
c
a
t
i
o
n
)
.
 
 
T
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
w
i
l
l
 
i
n
c
l
u
d
e
 
u
p
 

t
o
 
1
,
5
0
0
 
r
e
s
i
d
e
n
t
i
a
l
 
u
n
i
t
s
;
 
c
o
m
m
e
r
c
i
a
l
 
s
p
a
c
e
 
f
o
r
 
r
e
t
a
i
l
 
s
h
o
p
s
,
 

r
e
s
t
a
u
r
a
n
t
s
 
a
n
d
 
o
f
f
i
c
e
s
;
 
a
n
d
 
p
o
t
e
n
t
i
a
l
l
y
 
a
 
1
5
0
-
r
o
o
m
 
s
m
a
l
l
 
k
a
m
a
a
i
n
a
 

h
o
t
e
l
 
c
u
r
r
e
n
t
 
a
n
d
 
p
r
o
p
o
s
e
d
 
z
o
n
i
n
g
 
d
o
e
s
 
n
o
t
 
a
l
l
o
w
 
h
o
t
e
l
 
u
s
e
 
a
t
 
t
h
i
s
 

t
i
m
e
)
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
o
c
c
u
r
 
i
n
 
p
h
a
s
e
s
 

c
o
m
m
e
n
c
i
n
g
 
d
u
r
i
n
g
 
2
0
1
3
 
a
n
d
 
f
u
l
l
 
b
u
i
l
d
 
o
u
t
 
i
s
 
a
n
t
i
c
i
p
a
t
e
d
 
b
y
 
2
0
2
1
.
 

  T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
s
t
u
d
y
 
i
s
 
t
o
:
 
1
)
 
d
e
s
c
r
i
b
e
 
e
x
i
s
t
i
n
g
 
a
i
r
 
q
u
a
l
i
t
y
 

i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
;
 
a
n
d
 
2
)
 
t
o
 
a
s
s
e
s
s
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
s
h
o
r
t
-
 
a
n
d
 

l
o
n
g
-
t
e
r
m
 
d
i
r
e
c
t
 
a
n
d
 
i
n
d
i
r
e
c
t
 
a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
s
 
t
h
a
t
 
c
o
u
l
d
 

r
e
s
u
l
t
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
u
s
e
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
f
a
c
i
l
i
t
i
e
s
 
a
s
 

   

5
 

 

  

 

  

 
 

p
l
a
n
n
e
d
.
 
 
M
e
a
s
u
r
e
s
 
t
o
 
m
i
t
i
g
a
t
e
 
p
o
t
e
n
t
i
a
l
 
p
r
o
j
e
c
t
 
i
m
p
a
c
t
s
 
a
r
e
 

s
u
g
g
e
s
t
e
d
 
w
h
e
r
e
 
p
o
s
s
i
b
l
e
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
.
 

  3
.
0
 
 
A
M
B
I
E
N
T
 
A
I
R
 
Q
U
A
L
I
T
Y
 
S
T
A
N
D
A
R
D
S
 

 A
m
b
i
e
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
a
r
e
 
r
e
g
u
l
a
t
e
d
 
b
y
 
b
o
t
h
 

n
a
t
i
o
n
a
l
 

a
n
d
 

s
t
a
t
e
 

a
m
b
i
e
n
t
 

a
i
r
 

q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
 

(
A
A
Q
S
)
.
 
 

N
a
t
i
o
n
a
l
 
A
A
Q
S
 
a
r
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
S
e
c
t
i
o
n
 
4
0
,
 
P
a
r
t
 
5
0
 
o
f
 
t
h
e
 
C
o
d
e
 
o
f
 

F
e
d
e
r
a
l
 
R
e
g
u
l
a
t
i
o
n
s
 
(
C
F
R
)
,
 
w
h
i
l
e
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
A
A
Q
S
 
a
r
e
 
d
e
f
i
n
e
d
 

i
n
 
C
h
a
p
t
e
r
 
1
1
-
5
9
 
o
f
 
t
h
e
 
H
a
w
a
i
i
 
A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
R
u
l
e
s
.
 
 
T
a
b
l
e
 
1
 

s
u
m
m
a
r
i
z
e
s
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
t
h
e
 
s
t
a
t
e
 
A
A
Q
S
 
t
h
a
t
 
a
r
e
 
s
p
e
c
i
-

f
i
e
d
 
i
n
 
t
h
e
 
c
i
t
e
d
 
d
o
c
u
m
e
n
t
s
.
 
 
A
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
n
a
t
i
o
n
a
l
 

a
n
d
 
s
t
a
t
e
 
A
A
Q
S
 
h
a
v
e
 
b
e
e
n
 
e
s
t
a
b
l
i
s
h
e
d
 
f
o
r
 
p
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
,
 

s
u
l
f
u
r
 
d
i
o
x
i
d
e
,
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
o
z
o
n
e
 
a
n
d
 

l
e
a
d
.
 
 
T
h
e
 
s
t
a
t
e
 
h
a
s
 
a
l
s
o
 
s
e
t
 
a
 
s
t
a
n
d
a
r
d
 
f
o
r
 
h
y
d
r
o
g
e
n
 
s
u
l
f
i
d
e
.
 
 

N
a
t
i
o
n
a
l
 
A
A
Q
S
 
a
r
e
 
s
t
a
t
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
b
o
t
h
 
p
r
i
m
a
r
y
 
a
n
d
 
s
e
c
o
n
d
a
r
y
 

s
t
a
n
d
a
r
d
s
 
f
o
r
 
m
o
s
t
 
o
f
 
t
h
e
 
r
e
g
u
l
a
t
e
d
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
.
 
 
N
a
t
i
o
n
a
l
 

p
r
i
m
a
r
y
 
s
t
a
n
d
a
r
d
s
 
a
r
e
 
d
e
s
i
g
n
e
d
 
t
o
 
p
r
o
t
e
c
t
 
t
h
e
 
p
u
b
l
i
c
 
h
e
a
l
t
h
 
w
i
t
h
 

a
n
 
"
a
d
e
q
u
a
t
e
 
m
a
r
g
i
n
 
o
f
 
s
a
f
e
t
y
"
.
 
 
N
a
t
i
o
n
a
l
 
s
e
c
o
n
d
a
r
y
 
s
t
a
n
d
a
r
d
s
,
 
o
n
 

t
h
e
 
o
t
h
e
r
 
h
a
n
d
,
 
d
e
f
i
n
e
 
l
e
v
e
l
s
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
t
e
c
t
 

t
h
e
 
p
u
b
l
i
c
 
w
e
l
f
a
r
e
 
f
r
o
m
 
"
a
n
y
 
k
n
o
w
n
 
o
r
 
a
n
t
i
c
i
p
a
t
e
d
 
a
d
v
e
r
s
e
 
e
f
f
e
c
t
s
 

o
f
 
a
 
p
o
l
l
u
t
a
n
t
"
.
 
 
S
e
c
o
n
d
a
r
y
 
p
u
b
l
i
c
 
w
e
l
f
a
r
e
 
i
m
p
a
c
t
s
 
m
a
y
 
i
n
c
l
u
d
e
 

s
u
c
h
 
e
f
f
e
c
t
s
 
a
s
 
d
e
c
r
e
a
s
e
d
 
v
i
s
i
b
i
l
i
t
y
,
 
d
i
m
i
n
i
s
h
e
d
 
c
o
m
f
o
r
t
 
l
e
v
e
l
s
,
 

o
r
 
o
t
h
e
r
 
p
o
t
e
n
t
i
a
l
 
i
n
j
u
r
y
 
t
o
 
t
h
e
 
n
a
t
u
r
a
l
 
o
r
 
m
a
n
-
m
a
d
e
 
e
n
v
i
r
o
n
m
e
n
t
,
 

e
.
g
.
,
 
s
o
i
l
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
d
a
m
a
g
e
 
t
o
 
v
e
g
e
t
a
t
i
o
n
 
o
r
 
o
t
h
e
r
 
e
c
o
n
o
m
-

i
c
 
d
a
m
a
g
e
.
 
 
I
n
 
c
o
n
t
r
a
s
t
 
t
o
 
t
h
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
,
 
H
a
w
a
i
i
 
S
t
a
t
e
 
A
A
Q
S
 

a
r
e
 
g
i
v
e
n
 
i
n
 
t
e
r
m
s
 
o
f
 
a
 
s
i
n
g
l
e
 
s
t
a
n
d
a
r
d
 
t
h
a
t
 
i
s
 
d
e
s
i
g
n
e
d
 
"
t
o
 

p
r
o
t
e
c
t
 
p
u
b
l
i
c
 
h
e
a
l
t
h
 
a
n
d
 
w
e
l
f
a
r
e
 
a
n
d
 
t
o
 
p
r
e
v
e
n
t
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
t
 

d
e
t
e
r
i
o
r
a
t
i
o
n
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
"
.
 

  



   

6
 

 

  

 

  

 
 

E
a
c
h
 
o
f
 
t
h
e
 
r
e
g
u
l
a
t
e
d
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
h
a
s
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
t
o
 
c
r
e
a
t
e
 

o
r
 
e
x
a
c
e
r
b
a
t
e
 
s
o
m
e
 
f
o
r
m
 
o
f
 
a
d
v
e
r
s
e
 
h
e
a
l
t
h
 
e
f
f
e
c
t
 
o
r
 
t
o
 
p
r
o
d
u
c
e
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
d
e
g
r
a
d
a
t
i
o
n
 
w
h
e
n
 
p
r
e
s
e
n
t
 
i
n
 
s
u
f
f
i
c
i
e
n
t
l
y
 
h
i
g
h
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
f
o
r
 
p
r
o
l
o
n
g
e
d
 
p
e
r
i
o
d
s
 
o
f
 
t
i
m
e
.
 
 
T
h
e
 
A
A
Q
S
 
s
p
e
c
i
f
y
 
a
 

m
a
x
i
m
u
m
 
a
l
l
o
w
a
b
l
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
f
o
r
 
a
 
g
i
v
e
n
 
a
i
r
 
p
o
l
l
u
t
a
n
t
 
f
o
r
 
o
n
e
 

o
r
 
m
o
r
e
 
a
v
e
r
a
g
i
n
g
 
t
i
m
e
s
 
t
o
 
p
r
e
v
e
n
t
 
h
a
r
m
f
u
l
 
e
f
f
e
c
t
s
.
 
 
A
v
e
r
a
g
i
n
g
 

t
i
m
e
s
 
v
a
r
y
 
f
r
o
m
 
o
n
e
 
h
o
u
r
 
t
o
 
o
n
e
 
y
e
a
r
 
d
e
p
e
n
d
i
n
g
 
o
n
 
t
h
e
 
p
o
l
l
u
t
a
n
t
 

a
n
d
 
t
y
p
e
 
o
f
 
e
x
p
o
s
u
r
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
a
u
s
e
 
a
d
v
e
r
s
e
 
e
f
f
e
c
t
s
.
 
 
I
n
 
t
h
e
 

c
a
s
e
 
o
f
 
t
h
e
 
s
h
o
r
t
-
t
e
r
m
 
(
i
.
e
.
,
 
1
-
 
t
o
 
2
4
-
h
o
u
r
)
 
A
A
Q
S
,
 
b
o
t
h
 
n
a
t
i
o
n
a
l
 

a
n
d
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
s
 
a
l
l
o
w
 
a
 
s
p
e
c
i
f
i
e
d
 
n
u
m
b
e
r
 
o
f
 
e
x
c
e
e
d
a
n
c
e
s
 
e
a
c
h
 

y
e
a
r
.
 

  T
h
e
 
H
a
w
a
i
i
 
A
A
Q
S
 
a
r
e
 
i
n
 
s
o
m
e
 
c
a
s
e
s
 
c
o
n
s
i
d
e
r
a
b
l
y
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 

t
h
a
n
 
t
h
e
 
c
o
m
p
a
r
a
b
l
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
.
 
 
I
n
 
p
a
r
t
i
c
u
l
a
r
,
 
t
h
e
 
H
a
w
a
i
i
 

1
-
h
o
u
r
 
A
A
Q
S
 
f
o
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
i
s
 
f
o
u
r
 
t
i
m
e
s
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 
t
h
a
n
 

t
h
e
 
c
o
m
p
a
r
a
b
l
e
 
n
a
t
i
o
n
a
l
 
l
i
m
i
t
.
 
 
O
n
 
t
h
e
 
o
t
h
e
r
 
h
a
n
d
,
 
t
h
e
 
c
u
r
r
e
n
t
 

H
a
w
a
i
i
 
A
A
Q
S
 
f
o
r
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
 
a
r
e
 
p
r
o
b
a
b
l
y
 
l
e
s
s
 
s
t
r
i
n
g
e
n
t
 
t
h
a
n
 

t
h
e
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
s
.
 
 
D
u
r
i
n
g
 
t
h
e
 
e
a
r
l
y
 
p
a
r
t
 
o
f
 
2
0
1
0
,
 
t
h
e
 

n
a
t
i
o
n
a
l
 
p
r
i
m
a
r
y
 
a
n
n
u
a
l
 
a
n
d
 
2
4
-
h
o
u
r
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
 

w
e
r
e
 
r
e
v
o
k
e
d
 
i
n
 
f
a
v
o
r
 
o
f
 
a
 
n
e
w
 
n
a
t
i
o
n
a
l
 
1
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
w
h
i
c
h
 
i
s
 

c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 
t
h
a
n
 
t
h
e
 
H
a
w
a
i
i
 
s
h
o
r
t
-
t
e
r
m
 
 

s
t
a
n
d
a
r
d
s
.
 
 
T
h
e
 
H
a
w
a
i
i
 
A
A
Q
S
 
f
o
r
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
 
h
a
v
e
 
n
o
t
 
y
e
t
 
b
e
e
n
 

u
p
d
a
t
e
d
 
t
o
 
b
r
i
n
g
 
t
h
e
m
 
i
n
 
l
i
n
e
 
w
i
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
s
.
 

  I
n
 
1
9
9
3
,
 
t
h
e
 
s
t
a
t
e
 
r
e
v
i
s
e
d
 
i
t
s
 
p
a
r
t
i
c
u
l
a
t
e
 
s
t
a
n
d
a
r
d
s
 
t
o
 
f
o
l
l
o
w
 

t
h
o
s
e
 
s
e
t
 
b
y
 
t
h
e
 
f
e
d
e
r
a
l
 
g
o
v
e
r
n
m
e
n
t
.
 
 
D
u
r
i
n
g
 
1
9
9
7
,
 
t
h
e
 
f
e
d
e
r
a
l
 

g
o
v
e
r
n
m
e
n
t
 
a
g
a
i
n
 
r
e
v
i
s
e
d
 
i
t
s
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 
p
a
r
t
i
c
u
l
a
t
e
,
 
b
u
t
 
t
h
e
 

n
e
w
 
s
t
a
n
d
a
r
d
s
 
w
e
r
e
 
c
h
a
l
l
e
n
g
e
d
 
i
n
 
f
e
d
e
r
a
l
 
c
o
u
r
t
.
 
 
A
 
S
u
p
r
e
m
e
 
C
o
u
r
t
 

r
u
l
i
n
g
 
w
a
s
 
i
s
s
u
e
d
 
d
u
r
i
n
g
 
F
e
b
r
u
a
r
y
 
2
0
0
1
,
 
a
n
d
 
a
s
 
a
 
r
e
s
u
l
t
,
 
t
h
e
 
n
e
w
 

s
t
a
n
d
a
r
d
s
 
f
o
r
 
p
a
r
t
i
c
u
l
a
t
e
 
w
e
r
e
 
f
i
n
a
l
l
y
 
i
m
p
l
e
m
e
n
t
e
d
 
d
u
r
i
n
g
 
2
0
0
5
.
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T
o
 
d
a
t
e
,
 
t
h
e
 
H
a
w
a
i
i
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
h
a
s
 
n
o
t
 
u
p
d
a
t
e
d
 
t
h
e
 

s
t
a
t
e
 
p
a
r
t
i
c
u
l
a
t
e
 
s
t
a
n
d
a
r
d
s
.
 

  I
n
 
S
e
p
t
e
m
b
e
r
 
2
0
0
1
,
 
t
h
e
 
s
t
a
t
e
 
v
a
c
a
t
e
d
 
t
h
e
 
s
t
a
t
e
 
1
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 

f
o
r
 
o
z
o
n
e
 
a
n
d
 
a
n
 
8
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
w
a
s
 
a
d
o
p
t
e
d
 
t
h
a
t
 
w
a
s
 
t
h
e
 
s
a
m
e
 
a
s
 

t
h
e
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
.
 
 
D
u
r
i
n
g
 
2
0
0
8
,
 
t
h
e
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
 
f
o
r
 

o
z
o
n
e
 
w
a
s
 
a
g
a
i
n
 
r
e
v
i
s
e
d
 
a
n
d
 
m
a
d
e
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
.
 
 
T
h
e
 
H
a
w
a
i
i
 

s
t
a
n
d
a
r
d
 
f
o
r
 
o
z
o
n
e
 
h
a
s
 
n
o
t
 
y
e
t
 
b
e
e
n
 
a
m
e
n
d
e
d
 
t
o
 
f
o
l
l
o
w
 
t
h
e
 

n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
.
 

  D
u
r
i
n
g
 
t
h
e
 
l
a
t
t
e
r
 
p
a
r
t
 
o
f
 
2
0
0
8
,
 
E
P
A
 
r
e
v
i
s
e
d
 
t
h
e
 
s
t
a
n
d
a
r
d
 
f
o
r
 
l
e
a
d
 

m
a
k
i
n
g
 

t
h
e
 

s
t
a
n
d
a
r
d
 

m
o
r
e
 

s
t
r
i
n
g
e
n
t
.
 

 
S
o
 

f
a
r
,
 

t
h
e
 

H
a
w
a
i
i
 

D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
h
a
s
 
n
o
t
 
r
e
v
i
s
e
d
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
t
a
t
e
 

s
t
a
n
d
a
r
d
 
f
o
r
 
l
e
a
d
.
 

  D
u
r
i
n
g
 
e
a
r
l
y
 
2
0
1
0
,
 
a
 
n
a
t
i
o
n
a
l
 
1
-
h
o
u
r
 
p
r
i
m
a
r
y
 
s
t
a
n
d
a
r
d
 
f
o
r
 

n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
w
a
s
 
i
m
p
l
e
m
e
n
t
e
d
.
 
 
T
o
 
d
a
t
e
,
 
H
a
w
a
i
i
 
h
a
s
 
n
o
t
 

p
r
o
m
u
l
g
a
t
e
d
 
a
 
1
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
f
o
r
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
,
 
b
u
t
 
t
h
e
 
 

H
a
w
a
i
i
 
a
n
n
u
a
l
 
s
t
a
n
d
a
r
d
 
f
o
r
 
t
h
i
s
 
p
o
l
l
u
t
a
n
t
 
i
s
 
m
o
r
e
 
s
t
r
i
n
g
e
n
t
 
t
h
a
n
 

t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
n
u
a
l
 
s
t
a
n
d
a
r
d
.
 

  4.
0 
 R
EG
IO
NA
L 
AN
D 
LO
CA
L 
CL
IM
AT
OL
OG
Y 

 R
e
g
i
o
n
a
l
 
a
n
d
 
l
o
c
a
l
 
c
l
i
m
a
t
o
l
o
g
y
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
a
f
f
e
c
t
s
 
t
h
e
 
a
i
r
 

q
u
a
l
i
t
y
 
o
f
 
a
 
g
i
v
e
n
 
l
o
c
a
t
i
o
n
.
 
 
W
i
n
d
,
 
t
e
m
p
e
r
a
t
u
r
e
,
 
a
t
m
o
s
p
h
e
r
i
c
 

t
u
r
b
u
l
e
n
c
e
,
 
m
i
x
i
n
g
 
h
e
i
g
h
t
 
a
n
d
 
r
a
i
n
f
a
l
l
 
a
l
l
 
i
n
f
l
u
e
n
c
e
 
a
i
r
 
q
u
a
l
i
t
y
.
 

A
l
t
h
o
u
g
h
 
t
h
e
 
c
l
i
m
a
t
e
 
o
f
 
H
a
w
a
i
i
 
i
s
 
r
e
l
a
t
i
v
e
l
y
 
m
o
d
e
r
a
t
e
 
t
h
r
o
u
g
h
o
u
t
 

m
o
s
t
 
o
f
 
t
h
e
 
s
t
a
t
e
,
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
t
h
e
s
e
 
p
a
r
a
m
e
t
e
r
s
 
m
a
y
 

o
c
c
u
r
 
f
r
o
m
 
o
n
e
 
l
o
c
a
t
i
o
n
 
t
o
 
a
n
o
t
h
e
r
.
 
 
M
o
s
t
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
r
e
g
i
o
n
a
l
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a
n
d
 
l
o
c
a
l
 
c
l
i
m
a
t
e
s
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 
a
r
e
 
c
a
u
s
e
d
 
b
y
 
t
h
e
 
m
o
u
n
t
a
i
n
o
u
s
 

t
o
p
o
g
r
a
p
h
y
.
 

  H
a
w
a
i
i
 
l
i
e
s
 
w
e
l
l
 
w
i
t
h
i
n
 
t
h
e
 
b
e
l
t
 
o
f
 
n
o
r
t
h
e
a
s
t
e
r
l
y
 
t
r
a
d
e
 
w
i
n
d
s
 

g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
s
e
m
i
-
p
e
r
m
a
n
e
n
t
 
P
a
c
i
f
i
c
 
h
i
g
h
 
p
r
e
s
s
u
r
e
 
c
e
l
l
 
t
o
 
t
h
e
 

n
o
r
t
h
 
a
n
d
 
e
a
s
t
.
 
 
O
n
 
t
h
e
 
i
s
l
a
n
d
 
o
f
 
O
a
h
u
,
 
t
h
e
 
K
o
o
l
a
u
 
a
n
d
 
W
a
i
a
n
a
e
 

M
o
u
n
t
a
i
n
 
R
a
n
g
e
s
 
a
r
e
 
o
r
i
e
n
t
e
d
 
a
l
m
o
s
t
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
t
h
e
 
t
r
a
d
e
 

w
i
n
d
s
,
 
w
h
i
c
h
 
a
c
c
o
u
n
t
s
 
f
o
r
 
m
u
c
h
 
o
f
 
t
h
e
 
v
a
r
i
a
t
i
o
n
 
i
n
 
t
h
e
 
l
o
c
a
l
 

c
l
i
m
a
t
o
l
o
g
y
 
o
f
 
t
h
e
 
i
s
l
a
n
d
.
 
 
T
h
e
 
s
i
t
e
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
i
s
 

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
l
e
e
w
a
r
d
 
s
i
d
e
 
o
f
 
t
h
e
 
K
o
o
l
a
u
 
R
a
n
g
e
 
a
n
d
 
a
d
j
a
c
e
n
t
 
t
o
 

P
e
a
r
l
 
H
a
r
b
o
r
.
 

  W
i
n
d
 
f
r
e
q
u
e
n
c
y
 
d
a
t
a
 
f
o
r
 
H
o
n
o
l
u
l
u
 
I
n
t
e
r
n
a
t
i
o
n
a
l
 
A
i
r
p
o
r
t
 
(
H
I
A
)
,
 

w
h
i
c
h
 
i
s
 
l
o
c
a
t
e
d
 
a
b
o
u
t
 
4
 
m
i
l
e
s
 
t
o
 
t
h
e
 
s
o
u
t
h
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
,
 

a
r
e
 
g
i
v
e
n
 
i
n
 
T
a
b
l
e
 
2
.
 
 
T
h
e
s
e
 
d
a
t
a
 
c
a
n
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
s
e
m
i
 

r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
W
i
n
d
 
f
r
e
q
u
e
n
c
y
 
f
o
r
 
H
I
A
 
s
h
o
w
 

t
h
a
t
 
t
h
e
 
a
n
n
u
a
l
 
p
r
e
v
a
i
l
i
n
g
 
w
i
n
d
 
d
i
r
e
c
t
i
o
n
 
f
o
r
 
t
h
i
s
 
a
r
e
a
 
o
f
 
O
a
h
u
 
i
s
 

e
a
s
t
 
n
o
r
t
h
e
a
s
t
.
 
 
O
n
 
a
n
 
a
n
n
u
a
l
 
b
a
s
i
s
,
 
3
4
.
7
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
t
i
m
e
 
t
h
e
 

w
i
n
d
 
i
s
 
f
r
o
m
 
t
h
i
s
 
d
i
r
e
c
t
i
o
n
,
 
a
n
d
 
m
o
r
e
 
t
h
a
n
 
7
0
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
t
i
m
e
 

t
h
e
 
w
i
n
d
 
i
s
 
i
n
 
t
h
e
 
n
o
r
t
h
e
a
s
t
 
q
u
a
d
r
a
n
t
.
 
 
W
i
n
d
s
 
f
r
o
m
 
t
h
e
 
s
o
u
t
h
 
a
r
e
 

i
n
f
r
e
q
u
e
n
t
 
o
c
c
u
r
r
i
n
g
 
o
n
l
y
 
a
 
f
e
w
 
d
a
y
s
 
d
u
r
i
n
g
 
t
h
e
 
y
e
a
r
 
a
n
d
 
m
o
s
t
l
y
 
i
n
 

w
i
n
t
e
r
 
i
n
 
a
s
s
o
c
i
a
t
i
o
n
 
w
i
t
h
 
k
o
n
a
 
s
t
o
r
m
s
.
 
 
W
i
n
d
 
s
p
e
e
d
s
 
a
v
e
r
a
g
e
 
a
b
o
u
t
 

1
0
 
k
n
o
t
s
 
(
1
2
 
m
p
h
)
 
a
n
d
 
m
o
s
t
l
y
 
v
a
r
y
 
b
e
t
w
e
e
n
 
a
b
o
u
t
 
5
 
a
n
d
 
1
5
 
k
n
o
t
s
 
(
6
 

a
n
d
 
1
7
 
m
p
h
)
.
 
 

  A
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
,
 
t
h
e
 
f
o
r
m
a
t
i
o
n
 
o
f
 

p
h
o
t
o
c
h
e
m
i
c
a
l
 
s
m
o
g
 
a
n
d
 
s
m
o
k
e
 
p
l
u
m
e
 
r
i
s
e
 
a
l
l
 
d
e
p
e
n
d
 
i
n
 
p
a
r
t
 
o
n
 
a
i
r
 

t
e
m
p
e
r
a
t
u
r
e
.
 

 
C
o
l
d
e
r
 

t
e
m
p
e
r
a
t
u
r
e
s
 

t
e
n
d
 

t
o
 

r
e
s
u
l
t
 

i
n
 

h
i
g
h
e
r
 

e
m
i
s
s
i
o
n
s
 

o
f
 

c
o
n
t
a
m
i
n
a
n
t
s
 

f
r
o
m
 

a
u
t
o
m
o
b
i
l
e
s
 

b
u
t
 

l
o
w
e
r
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
p
h
o
t
o
c
h
e
m
i
c
a
l
 
s
m
o
g
 
a
n
d
 
g
r
o
u
n
d
-
l
e
v
e
l
 
c
o
n
c
e
n
t
r
a
-
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t
i
o
n
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
f
r
o
m
 
e
l
e
v
a
t
e
d
 
p
l
u
m
e
s
.
 
 
I
n
 
H
a
w
a
i
i
,
 
t
h
e
 

a
n
n
u
a
l
 
a
n
d
 
d
a
i
l
y
 
v
a
r
i
a
t
i
o
n
 
o
f
 
t
e
m
p
e
r
a
t
u
r
e
 
d
e
p
e
n
d
 
t
o
 
a
 
l
a
r
g
e
 
d
e
g
r
e
e
 

o
n
 
e
l
e
v
a
t
i
o
n
 
a
b
o
v
e
 
s
e
a
 
l
e
v
e
l
,
 
d
i
s
t
a
n
c
e
 
i
n
l
a
n
d
 
a
n
d
 
e
x
p
o
s
u
r
e
 
t
o
 
t
h
e
 

t
r
a
d
e
 
w
i
n
d
s
.
 
 
A
v
e
r
a
g
e
 
t
e
m
p
e
r
a
t
u
r
e
s
 
a
t
 
l
o
c
a
t
i
o
n
s
 
n
e
a
r
 
s
e
a
 
l
e
v
e
l
 

g
e
n
e
r
a
l
l
y
 
a
r
e
 
w
a
r
m
e
r
 
t
h
a
n
 
t
h
o
s
e
 
a
t
 
h
i
g
h
e
r
 
e
l
e
v
a
t
i
o
n
s
.
 
 
A
r
e
a
s
 

e
x
p
o
s
e
d
 
t
o
 
t
h
e
 
t
r
a
d
e
 
w
i
n
d
s
 
t
e
n
d
 
t
o
 
h
a
v
e
 
t
h
e
 
l
e
a
s
t
 
t
e
m
p
e
r
a
t
u
r
e
 

v
a
r
i
a
t
i
o
n
,
 
w
h
i
l
e
 
i
n
l
a
n
d
 
a
n
d
 
l
e
e
w
a
r
d
 
a
r
e
a
s
 
o
f
t
e
n
 
h
a
v
e
 
t
h
e
 
m
o
s
t
.
 
 

T
h
e
 

p
r
o
j
e
c
t
'
s
 

n
e
a
r
 

c
o
a
s
t
a
l
,
 

l
e
e
w
a
r
d
 

l
o
c
a
t
i
o
n
 

r
e
s
u
l
t
s
 

i
n
 

a
 

r
e
l
a
t
i
v
e
l
y
 

m
o
d
e
r
a
t
e
 

t
e
m
p
e
r
a
t
u
r
e
 

p
r
o
f
i
l
e
 

c
o
m
p
a
r
e
d
 

t
o
 

o
t
h
e
r
 

l
o
c
a
t
i
o
n
s
 
a
r
o
u
n
d
 
O
a
h
u
 
a
n
d
 
t
h
e
 
s
t
a
t
e
.
 
 
B
a
s
e
d
 
o
n
 
m
o
r
e
 
t
h
a
n
 
3
0
 
y
e
a
r
s
 

o
f
 
d
a
t
a
 
c
o
l
l
e
c
t
e
d
 
a
t
 
H
o
n
o
l
u
l
u
 
I
n
t
e
r
n
a
t
i
o
n
a
l
 
A
i
r
p
o
r
t
,
 
a
v
e
r
a
g
e
 

a
n
n
u
a
l
 
d
a
i
l
y
 
m
i
n
i
m
u
m
 
a
n
d
 
m
a
x
i
m
u
m
 
t
e
m
p
e
r
a
t
u
r
e
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 

a
r
e
 
7
0
°
F
 
a
n
d
 
8
4
°
F
,
 
r
e
s
p
e
c
t
i
v
e
l
y
 
[
1
]
.
 
 
T
h
e
 
e
x
t
r
e
m
e
 
m
i
n
i
m
u
m
 
t
e
m
p
e
r
a
-

t
u
r
e
 
o
n
 
r
e
c
o
r
d
 
i
s
 
5
3
°
F
,
 
a
n
d
 
t
h
e
 
e
x
t
r
e
m
e
 
m
a
x
i
m
u
m
 
i
s
 
9
5
°
F
.
 

  S
m
a
l
l
 
s
c
a
l
e
,
 
r
a
n
d
o
m
 
m
o
t
i
o
n
s
 
i
n
 
t
h
e
 
a
t
m
o
s
p
h
e
r
e
 
(
t
u
r
b
u
l
e
n
c
e
)
 
c
a
u
s
e
 

a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
t
o
 
b
e
 
d
i
s
p
e
r
s
e
d
 
a
s
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
d
i
s
t
a
n
c
e
 
o
r
 
t
i
m
e
 

f
r
o
m
 
t
h
e
 
p
o
i
n
t
 
o
f
 
e
m
i
s
s
i
o
n
.
 
 
T
u
r
b
u
l
e
n
c
e
 
i
s
 
c
a
u
s
e
d
 
b
y
 
b
o
t
h
 
m
e
c
h
a
n
-

i
c
a
l
 
a
n
d
 
t
h
e
r
m
a
l
 
f
o
r
c
e
s
 
i
n
 
t
h
e
 
a
t
m
o
s
p
h
e
r
e
.
 
 
M
e
c
h
a
n
i
c
a
l
 
f
o
r
c
e
s
 

o
c
c
u
r
 

w
h
e
n
 

t
h
e
 

a
i
r
 

m
o
v
e
s
 

o
v
e
r
 

o
r
 

a
r
o
u
n
d
 

s
u
r
f
a
c
e
 

r
o
u
g
h
n
e
s
s
 

e
l
e
m
e
n
t
s
.
 
 
T
h
e
r
m
a
l
 
f
o
r
c
e
s
 
o
c
c
u
r
 
d
u
e
 
t
o
 
h
e
a
t
i
n
g
 
o
r
 
c
o
o
l
i
n
g
 
o
f
 
t
h
e
 

a
i
r
 
a
t
 
t
h
e
 
e
a
r
t
h
’
s
 
s
u
r
f
a
c
e
.
 
 
T
u
r
b
u
l
e
n
c
e
 
i
s
 
o
f
t
e
n
t
i
m
e
s
 
m
e
a
s
u
r
e
d
 
a
n
d
 

d
e
s
c
r
i
b
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
P
a
s
q
u
i
l
l
-
G
i
f
f
o
r
d
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
.
 
 
S
t
a
b
i
l
i
t
y
 

c
l
a
s
s
 
1
 
i
s
 
t
h
e
 
m
o
s
t
 
t
u
r
b
u
l
e
n
t
 
a
n
d
 
c
l
a
s
s
 
6
 
t
h
e
 
l
e
a
s
t
.
 
 
T
h
u
s
,
 
a
i
r
 

p
o
l
l
u
t
i
o
n
 
d
i
s
s
i
p
a
t
e
s
 
t
h
e
 
b
e
s
t
 
d
u
r
i
n
g
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
1
 
c
o
n
d
i
t
i
o
n
s
 

a
n
d
 
t
h
e
 
w
o
r
s
t
 
w
h
e
n
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
6
 
p
r
e
v
a
i
l
s
.
 
 
I
n
 
t
h
e
 
‘
A
i
e
a
 
a
r
e
a
,
 

s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
5
 
o
r
 
6
 
i
s
 
g
e
n
e
r
a
l
l
y
 
t
h
e
 
h
i
g
h
e
s
t
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 

t
h
a
t
 
o
c
c
u
r
s
,
 
d
e
v
e
l
o
p
i
n
g
 
d
u
r
i
n
g
 
c
l
e
a
r
,
 
c
a
l
m
 
n
i
g
h
t
t
i
m
e
 
o
r
 
e
a
r
l
y
 

m
o
r
n
i
n
g
 
h
o
u
r
s
 
w
h
e
n
 
t
e
m
p
e
r
a
t
u
r
e
 
i
n
v
e
r
s
i
o
n
s
 
f
o
r
m
 
d
u
e
 
t
o
 
r
a
d
i
a
t
i
o
n
a
l
 

c
o
o
l
i
n
g
.
 
 
S
t
a
b
i
l
i
t
y
 
c
l
a
s
s
e
s
 
1
 
t
h
r
o
u
g
h
 
4
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 
d
a
y
t
i
m
e
,
 

d
e
p
e
n
d
i
n
g
 
m
a
i
n
l
y
 
o
n
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
c
l
o
u
d
 
c
o
v
e
r
 
a
n
d
 
i
n
c
o
m
i
n
g
 
s
o
l
a
r
 

r
a
d
i
a
t
i
o
n
 
a
n
d
 
t
h
e
 
o
n
s
e
t
 
a
n
d
 
e
x
t
e
n
t
 
o
f
 
t
h
e
 
s
e
a
 
b
r
e
e
z
e
.
 



   

1
0
 

 

  

 

  

 
 

  M
i
x
i
n
g
 
h
e
i
g
h
t
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
h
e
i
g
h
t
 
a
b
o
v
e
 
t
h
e
 
s
u
r
f
a
c
e
 
t
h
r
o
u
g
h
 

w
h
i
c
h
 
r
e
l
a
t
i
v
e
l
y
 
v
i
g
o
r
o
u
s
 
v
e
r
t
i
c
a
l
 
m
i
x
i
n
g
 
o
c
c
u
r
s
.
 
 
M
i
x
i
n
g
 
h
e
i
g
h
t
s
 

i
n
 
H
a
w
a
i
i
 
t
y
p
i
c
a
l
l
y
 
a
r
e
 
a
b
o
v
e
 
3
0
0
0
 
f
e
e
t
 
(
1
0
0
0
 
m
e
t
e
r
s
)
.
 
 
L
o
w
 
m
i
x
i
n
g
 

h
e
i
g
h
t
s
 
c
a
n
 
r
e
s
u
l
t
 
i
n
 
h
i
g
h
 
g
r
o
u
n
d
-
l
e
v
e
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
c
e
n
t
r
a
-

t
i
o
n
s
 
b
e
c
a
u
s
e
 
c
o
n
t
a
m
i
n
a
n
t
s
 
e
m
i
t
t
e
d
 
f
r
o
m
 
o
r
 
n
e
a
r
 
t
h
e
 
s
u
r
f
a
c
e
 
c
a
n
 

b
e
c
o
m
e
 
t
r
a
p
p
e
d
 
w
i
t
h
i
n
 
t
h
e
 
m
i
x
i
n
g
 
l
a
y
e
r
.
 
 
I
n
 
H
a
w
a
i
i
,
 
m
i
x
i
n
g
 
h
e
i
g
h
t
s
 

t
e
n
d
 
t
o
 
b
e
 
h
i
g
h
 
b
e
c
a
u
s
e
 
o
f
 
m
e
c
h
a
n
i
c
a
l
 
m
i
x
i
n
g
 
c
a
u
s
e
d
 
b
y
 
t
h
e
 
t
r
a
d
e
 

w
i
n
d
s
 
a
n
d
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
m
o
d
e
r
a
t
i
n
g
 
e
f
f
e
c
t
 
o
f
 
t
h
e
 

s
u
r
r
o
u
n
d
i
n
g
 
o
c
e
a
n
.
 
 
H
o
w
e
v
e
r
,
 
l
o
w
 
m
i
x
i
n
g
 
h
e
i
g
h
t
s
 
m
a
y
 
s
o
m
e
t
i
m
e
s
 

o
c
c
u
r
 
a
t
 
i
n
l
a
n
d
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
e
v
e
n
 
a
t
 
t
i
m
e
s
 
a
l
o
n
g
 
c
o
a
s
t
a
l
 
a
r
e
a
s
 

e
a
r
l
y
 
i
n
 
t
h
e
 
m
o
r
n
i
n
g
 
f
o
l
l
o
w
i
n
g
 
a
 
c
l
e
a
r
,
 
c
o
o
l
,
 
w
i
n
d
l
e
s
s
 
n
i
g
h
t
.
 
 

C
o
a
s
t
a
l
 
a
r
e
a
s
 
a
l
s
o
 
m
a
y
 
e
x
p
e
r
i
e
n
c
e
 
l
o
w
 
m
i
x
i
n
g
 
l
e
v
e
l
s
 
d
u
r
i
n
g
 
s
e
a
 

b
r
e
e
z
e
 
c
o
n
d
i
t
i
o
n
s
 
w
h
e
n
 
c
o
o
l
e
r
 
o
c
e
a
n
 
a
i
r
 
r
u
s
h
e
s
 
i
n
 
o
v
e
r
 
w
a
r
m
e
r
 

l
a
n
d
.
 

  R
a
i
n
f
a
l
l
 
c
a
n
 
h
a
v
e
 
a
 
b
e
n
e
f
i
c
i
a
l
 
a
f
f
e
c
t
 
o
n
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 
o
f
 
a
n
 

a
r
e
a
 
i
n
 
t
h
a
t
 
i
t
 
h
e
l
p
s
 
t
o
 
s
u
p
p
r
e
s
s
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
,
 
a
n
d
 
i
t
 

a
l
s
o
 
m
a
y
 
"
w
a
s
h
o
u
t
"
 
g
a
s
e
o
u
s
 
c
o
n
t
a
m
i
n
a
n
t
s
 
t
h
a
t
 
a
r
e
 
w
a
t
e
r
 
s
o
l
u
b
l
e
.
 
 

R
a
i
n
f
a
l
l
 
i
n
 
H
a
w
a
i
i
 
i
s
 
h
i
g
h
l
y
 
v
a
r
i
a
b
l
e
 
d
e
p
e
n
d
i
n
g
 
o
n
 
e
l
e
v
a
t
i
o
n
 
a
n
d
 

o
n
 
l
o
c
a
t
i
o
n
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
t
r
a
d
e
 
w
i
n
d
.
 
 
T
h
e
 
‘
A
i
e
a
 
a
r
e
a
 
i
s
 

m
o
d
e
r
a
t
e
l
y
 
d
r
y
 
d
u
e
 
t
o
 
i
t
s
 
l
e
e
w
a
r
d
 
a
n
d
 
n
e
a
r
 
s
e
a
 
l
e
v
e
l
 
l
o
c
a
t
i
o
n
.
 
 

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
r
a
i
n
f
a
l
l
 
a
t
 
n
e
a
r
b
y
 
H
o
n
o
l
u
l
u
 
I
n
t
e
r
n
a
t
i
o
n
a
l
 
A
i
r
p
o
r
t
 

a
m
o
u
n
t
s
 
t
o
 
a
b
o
u
t
 
1
8
 
i
n
c
h
e
s
 
[
1
]
.
 
 
M
o
s
t
 
o
f
 
t
h
e
 
r
a
i
n
f
a
l
l
 
u
s
u
a
l
l
y
 

o
c
c
u
r
s
 
d
u
r
i
n
g
 
t
h
e
 
w
i
n
t
e
r
 
m
o
n
t
h
s
.
 
 
M
o
n
t
h
l
y
 
r
a
i
n
f
a
l
l
 
m
a
y
 
v
a
r
y
 
f
r
o
m
 

a
s
 
l
i
t
t
l
e
 
a
s
 
a
 
t
r
a
c
e
 
t
o
 
a
s
 
m
u
c
h
 
a
s
 
1
5
 
i
n
c
h
e
s
 
o
r
 
m
o
r
e
.
 

  

   

1
1
 

 

  

 

  

 
 

5.
0 
 P
RE
SE
NT
 A
IR
 Q
UA
LI
TY
 

 P
r
e
s
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
m
o
s
t
l
y
 
a
f
f
e
c
t
e
d
 
b
y
 
a
i
r
 

p
o
l
l
u
t
a
n
t
s
 
f
r
o
m
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
,
 
i
n
d
u
s
t
r
i
a
l
 
s
o
u
r
c
e
s
,
 
a
n
d
 
t
o
 
a
 

l
e
s
s
e
r
 
e
x
t
e
n
t
 
b
y
 
n
a
t
u
r
a
l
 
s
o
u
r
c
e
s
.
 
 
T
a
b
l
e
 
3
 
p
r
e
s
e
n
t
s
 
a
n
 
a
i
r
 

p
o
l
l
u
t
a
n
t
 
e
m
i
s
s
i
o
n
 
s
u
m
m
a
r
y
 
f
o
r
 
t
h
e
 
i
s
l
a
n
d
 
o
f
 
O
a
h
u
 
f
o
r
 
c
a
l
e
n
d
a
r
 

y
e
a
r
 
1
9
9
3
.
 
 
T
h
i
s
 
i
s
 
t
h
e
 
m
o
s
t
 
r
e
c
e
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
a
v
a
i
l
a
b
l
e
.
 
 
T
h
e
 

e
m
i
s
s
i
o
n
 
r
a
t
e
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
t
a
b
l
e
 
p
e
r
t
a
i
n
 
t
o
 
m
a
n
m
a
d
e
 
e
m
i
s
s
i
o
n
s
 

o
n
l
y
,
 
i
.
e
.
,
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
n
a
t
u
r
a
l
 
s
o
u
r
c
e
s
 
a
r
e
 
n
o
t
 
i
n
c
l
u
d
e
d
.
 
 
A
s
 

s
u
g
g
e
s
t
e
d
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
m
u
c
h
 
o
f
 
t
h
e
 
p
a
r
t
i
c
u
l
a
t
e
 
e
m
i
s
s
i
o
n
s
 
o
n
 
O
a
h
u
 

o
r
i
g
i
n
a
t
e
 
f
r
o
m
 
a
r
e
a
 
s
o
u
r
c
e
s
,
 
s
u
c
h
 
a
s
 
t
h
e
 
m
i
n
e
r
a
l
 
p
r
o
d
u
c
t
s
 
i
n
d
u
s
t
r
y
 

a
n
d
 
a
g
r
i
c
u
l
t
u
r
e
.
 
 
S
u
l
f
u
r
 
o
x
i
d
e
s
 
a
r
e
 
e
m
i
t
t
e
d
 
a
l
m
o
s
t
 
e
x
c
l
u
s
i
v
e
l
y
 
b
y
 

p
o
i
n
t
 
s
o
u
r
c
e
s
,
 
s
u
c
h
 
a
s
 
p
o
w
e
r
 
p
l
a
n
t
s
 
a
n
d
 
r
e
f
i
n
e
r
i
e
s
.
 
 
N
i
t
r
o
g
e
n
 

o
x
i
d
e
s
 

e
m
i
s
s
i
o
n
s
 

e
m
a
n
a
t
e
 

p
r
e
d
o
m
i
n
a
n
t
l
y
 

f
r
o
m
 

i
n
d
u
s
t
r
i
a
l
 

p
o
i
n
t
 

s
o
u
r
c
e
s
,
 
a
l
t
h
o
u
g
h
 
a
r
e
a
 
s
o
u
r
c
e
s
 
(
m
o
s
t
l
y
 
m
o
t
o
r
 
v
e
h
i
c
l
e
 
t
r
a
f
f
i
c
)
 
a
l
s
o
 

c
o
n
t
r
i
b
u
t
e
 
a
 
s
i
g
n
i
f
i
c
a
n
t
 
s
h
a
r
e
.
 
 
T
h
e
 
m
a
j
o
r
i
t
y
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

e
m
i
s
s
i
o
n
s
 
o
c
c
u
r
 
f
r
o
m
 
a
r
e
a
 
s
o
u
r
c
e
s
 
(
m
o
t
o
r
 
v
e
h
i
c
l
e
 
t
r
a
f
f
i
c
)
,
 
w
h
i
l
e
 

h
y
d
r
o
c
a
r
b
o
n
s
 
a
r
e
 
e
m
i
t
t
e
d
 
m
a
i
n
l
y
 
f
r
o
m
 
p
o
i
n
t
 
s
o
u
r
c
e
s
.
 
 
B
a
s
e
d
 
o
n
 

p
r
e
v
i
o
u
s
 
e
m
i
s
s
i
o
n
 
i
n
v
e
n
t
o
r
i
e
s
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
r
e
p
o
r
t
e
d
 
f
o
r
 
O
a
h
u
,
 

e
m
i
s
s
i
o
n
s
 
o
f
 
p
a
r
t
i
c
u
l
a
t
e
 
a
n
d
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
m
a
y
 
h
a
v
e
 
i
n
c
r
e
a
s
e
d
 

d
u
r
i
n
g
 
t
h
e
 
p
a
s
t
 
s
e
v
e
r
a
l
 
y
e
a
r
s
,
 
w
h
i
l
e
 
e
m
i
s
s
i
o
n
s
 
o
f
 
s
u
l
f
u
r
 
o
x
i
d
e
s
,
 

c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
n
d
 
h
y
d
r
o
c
a
r
b
o
n
s
 
p
r
o
b
a
b
l
y
 
h
a
v
e
 
d
e
c
l
i
n
e
d
.
 

  T
h
e
r
e
 
a
r
e
 
s
e
v
e
r
a
l
 
m
a
j
o
r
 
a
r
t
e
r
i
a
l
 
r
o
a
d
w
a
y
s
 
i
n
 
t
h
e
 
v
i
c
i
n
i
t
y
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
T
h
e
s
e
 
i
n
c
l
u
d
e
 
t
h
e
 
H
-
1
 
F
r
e
e
w
a
y
,
 
K
a
m
e
h
a
m
e
h
a
 
H
i
g
h
w
a
y
 

a
n
d
 
M
o
a
n
a
l
u
a
 
R
o
a
d
.
 
 
T
h
e
s
e
 
r
o
a
d
w
a
y
s
 
c
a
r
r
y
 
h
e
a
v
y
 
l
e
v
e
l
s
 
o
f
 
v
e
h
i
c
l
e
 

t
r
a
f
f
i
c
 
d
u
r
i
n
g
 
p
e
a
k
 
t
r
a
f
f
i
c
 
h
o
u
r
s
,
 
a
n
d
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
m
o
t
o
r
 

v
e
h
i
c
l
e
s
 
u
s
i
n
g
 
t
h
e
s
e
 
r
o
a
d
w
a
y
s
,
 
p
r
i
m
a
r
i
l
y
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
a
n
d
 

c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
,
 
m
a
y
 
a
f
f
e
c
t
 
a
i
r
 
q
u
a
l
i
t
y
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
a
t
 

t
i
m
e
s
.
 

  



   

1
2
 

 

  

 

  

 
 

T
h
e
 
n
e
a
r
e
s
t
 
m
a
j
o
r
 
i
n
d
u
s
t
r
i
a
l
 
s
o
u
r
c
e
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
s
 
t
h
e
 

H
a
w
a
i
i
a
n
 
E
l
e
c
t
r
i
c
 
W
a
i
a
u
 
P
o
w
e
r
 
P
l
a
n
t
 
l
o
c
a
t
e
d
 
a
l
o
n
g
 
K
a
m
e
h
a
m
e
h
a
 

H
i
g
h
w
a
y
 
a
b
o
u
t
 
1
 
m
i
l
e
 
w
e
s
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
S
e
v
e
r
a
l
 
l
a
r
g
e
 

s
o
u
r
c
e
s
 
o
f
 
i
n
d
u
s
t
r
i
a
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
a
r
e
 
a
l
s
o
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 

C
a
m
p
b
e
l
l
 
I
n
d
u
s
t
r
i
a
l
 
P
a
r
k
,
 
w
h
i
c
h
 
i
s
 
l
o
c
a
t
e
d
 
a
b
o
u
t
 
1
1
 
m
i
l
e
s
 
t
o
 
t
h
e
 

s
o
u
t
h
w
e
s
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
a
t
 
B
a
r
b
e
r
s
 
P
o
i
n
t
.
 
 
I
n
d
u
s
t
r
i
e
s
 

c
u
r
r
e
n
t
l
y
 
o
p
e
r
a
t
i
n
g
 
t
h
e
r
e
 
i
n
c
l
u
d
e
 
t
h
e
 
C
h
e
v
r
o
n
 
a
n
d
 
B
H
P
 
r
e
f
i
n
e
r
i
e
s
,
 

H
-
P
o
w
e
r
,
 
K
a
l
a
e
l
o
a
 
P
a
r
t
n
e
r
s
,
 
A
p
p
l
i
e
d
 
E
n
e
r
g
y
 
S
e
r
v
i
c
e
s
,
 
H
a
w
a
i
i
a
n
 

C
e
m
e
n
t
 
a
n
d
 
o
t
h
e
r
s
.
 
 
T
h
e
s
e
 
i
n
d
u
s
t
r
i
e
s
 
e
m
i
t
 
l
a
r
g
e
 
a
m
o
u
n
t
s
 
o
f
 
s
u
l
f
u
r
 

d
i
o
x
i
d
e
,
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
,
 
p
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
n
d
 

o
t
h
e
r
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
.
 
 
P
r
e
v
a
i
l
i
n
g
 
w
i
n
d
s
 
f
r
o
m
 
t
h
e
 
e
a
s
t
 
o
r
 

n
o
r
t
h
e
a
s
t
 
w
i
l
l
 
c
a
r
r
y
 
t
h
e
s
e
 
e
m
i
s
s
i
o
n
s
 
a
w
a
y
 
f
r
o
m
 
t
h
e
 
a
r
e
a
 
m
o
s
t
 
o
f
 

t
h
e
 
t
i
m
e
.
 

 
 

 U
n
t
i
l
 
a
 
f
e
w
 
y
e
a
r
s
 
a
g
o
,
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 

o
r
i
g
i
n
a
t
i
n
g
 
f
r
o
m
 
a
g
r
i
c
u
l
t
u
r
a
l
 
s
o
u
r
c
e
s
 
c
o
u
l
d
 
m
a
i
n
l
y
 
b
e
 
a
t
t
r
i
b
u
t
e
d
 

t
o
 
s
u
g
a
r
 
c
a
n
e
 
o
p
e
r
a
t
i
o
n
s
 
o
c
c
u
r
r
i
n
g
 
o
n
 
t
h
e
 
E
w
a
 
P
l
a
i
n
.
 
 
E
m
i
s
s
i
o
n
s
 

f
r
o
m
 
b
o
t
h
 
t
h
e
 
s
u
g
a
r
 
m
i
l
l
 
a
n
d
 
t
h
e
 
c
a
n
e
f
i
e
l
d
 
o
p
e
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
a
r
e
a
 

h
a
v
e
 
n
o
w
 
b
e
e
n
 
e
l
i
m
i
n
a
t
e
d
 
w
i
t
h
 
t
h
e
 
c
l
o
s
u
r
e
 
o
f
 
t
h
e
 
O
a
h
u
 
S
u
g
a
r
 

C
o
m
p
a
n
y
 
a
n
d
 
m
u
c
h
 
o
f
 
t
h
e
 
f
o
r
m
e
r
 
s
u
g
a
r
c
a
n
e
 
l
a
n
d
s
 
a
r
e
 
c
u
r
r
e
n
t
l
y
 

b
e
i
n
g
 
u
s
e
d
 
a
s
 
p
a
s
t
u
r
e
l
a
n
d
,
 
f
o
r
 
d
i
v
e
r
s
i
f
i
e
d
 
a
g
r
i
c
u
l
t
u
r
e
 
o
r
 
f
o
r
 

u
r
b
a
n
 
a
n
d
 
s
u
b
u
r
b
a
n
 
d
e
v
e
l
o
p
m
e
n
t
.
 
 

  N
a
t
u
r
a
l
 
s
o
u
r
c
e
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
t
h
a
t
 
a
l
s
o
 
c
o
u
l
d
 
a
f
f
e
c
t
 

t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
b
u
t
 
c
a
n
n
o
t
 
b
e
 
q
u
a
n
t
i
f
i
e
d
 
v
e
r
y
 
a
c
c
u
r
a
t
e
l
y
 
i
n
c
l
u
d
e
 

t
h
e
 
o
c
e
a
n
 
(
s
e
a
 
s
p
r
a
y
)
,
 
p
l
a
n
t
s
 
(
a
e
r
o
-
a
l
l
e
r
g
e
n
s
)
,
 
w
i
n
d
-
b
l
o
w
n
 
d
u
s
t
,
 

a
n
d
 
p
e
r
h
a
p
s
 
v
o
l
c
a
n
o
e
s
 
o
n
 
t
h
e
 
i
s
l
a
n
d
 
o
f
 
H
a
w
a
i
i
.
 

  T
h
e
 
S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
o
p
e
r
a
t
e
s
 
a
 
n
e
t
w
o
r
k
 
o
f
 
a
i
r
 
q
u
a
l
i
t
y
 

m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
s
 
a
t
 
v
a
r
i
o
u
s
 
l
o
c
a
t
i
o
n
s
 
o
n
 
O
a
h
u
.
 
 
E
a
c
h
 
s
t
a
t
i
o
n
,
 

   

1
3
 

 

  

 

  

 
 

h
o
w
e
v
e
r
,
 
t
y
p
i
c
a
l
l
y
 
d
o
e
s
 
n
o
t
 
m
o
n
i
t
o
r
 
t
h
e
 
f
u
l
l
 
c
o
m
p
l
e
m
e
n
t
 
o
f
 
a
i
r
 

q
u
a
l
i
t
y
 
p
a
r
a
m
e
t
e
r
s
.
 
 
T
a
b
l
e
 
4
 
s
h
o
w
s
 
a
n
n
u
a
l
 
s
u
m
m
a
r
i
e
s
 
o
f
 
a
i
r
 

q
u
a
l
i
t
y
 
m
e
a
s
u
r
e
m
e
n
t
s
 
t
h
a
t
 
w
e
r
e
 
m
a
d
e
 
n
e
a
r
e
s
t
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 

f
o
r
 
s
e
v
e
r
a
l
 
o
f
 
t
h
e
 
r
e
g
u
l
a
t
e
d
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
f
o
r
 
t
h
e
 
p
e
r
i
o
d
 
2
0
0
5
 

t
h
r
o
u
g
h
 

2
0
0
9
.
 

 
T
h
e
s
e
 

a
r
e
 

t
h
e
 

m
o
s
t
 

r
e
c
e
n
t
 

d
a
t
a
 

c
u
r
r
e
n
t
l
y
 

a
v
a
i
l
a
b
l
e
.
 

  D
u
r
i
n
g
 
t
h
e
 
2
0
0
5
-
2
0
0
9
 
p
e
r
i
o
d
,
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
 
w
a
s
 
m
o
n
i
t
o
r
e
d
 
b
y
 
t
h
e
 

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
a
t
 
a
n
 
a
i
r
 
q
u
a
l
i
t
y
 
s
t
a
t
i
o
n
 
l
o
c
a
t
e
d
 
i
n
 

d
o
w
n
t
o
w
n
 
H
o
n
o
l
u
l
u
.
 
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
m
o
n
i
t
o
r
e
d
 
w
e
r
e
 
c
o
n
s
i
s
t
e
n
t
l
y
 

l
o
w
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
s
t
a
n
d
a
r
d
s
.
 
 
A
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 

T
a
b
l
e
 
4
,
 
t
h
e
 
3
-
h
o
u
r
 
a
n
d
 
2
4
-
h
o
u
r
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
 
a
r
e
 

d
e
f
i
n
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
a
n
n
u
a
l
 
s
e
c
o
n
d
-
h
i
g
h
e
s
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
.
 
 

A
n
n
u
a
l
 
s
e
c
o
n
d
-
h
i
g
h
e
s
t
 
3
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
0
.
0
1
1
 
t
o
 

0
.
0
2
2
 
p
a
r
t
s
 
p
e
r
 
m
i
l
l
i
o
n
 
(
p
p
m
)
,
 
w
h
i
l
e
 
t
h
e
 
a
n
n
u
a
l
 
s
e
c
o
n
d
-
h
i
g
h
e
s
t
 

2
4
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
0
.
0
0
2
 
t
o
 
0
.
0
0
7
 
p
p
m
.
 
 
T
h
e
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
e
p
r
e
s
e
n
t
 
5
 
p
e
r
c
e
n
t
 
o
r
 
l
e
s
s
 
o
f
 
t
h
e
 
a
l
l
o
w
a
b
l
e
 

v
a
l
u
e
s
.
 
 
A
n
n
u
a
l
 
a
v
e
r
a
g
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
o
n
l
y
 
0
.
0
0
1
 
p
p
m
.
 
 

T
h
e
r
e
 
w
e
r
e
 
n
o
 
e
x
c
e
e
d
a
n
c
e
s
 
o
f
 
t
h
e
 
s
t
a
t
e
/
n
a
t
i
o
n
a
l
 
3
-
h
o
u
r
 
o
r
 
2
4
-
h
o
u
r
 

A
A
Q
S
 

f
o
r
 

s
u
l
f
u
r
 

d
i
o
x
i
d
e
 

d
u
r
i
n
g
 

t
h
e
 

5
-
y
e
a
r
 

p
e
r
i
o
d
.
 

 
D
a
t
a
 

p
e
r
t
a
i
n
i
n
g
 
t
o
 
t
h
e
 
n
e
w
 
1
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
h
a
v
e
 
n
o
t
 
y
e
t
 
b
e
e
n
 
r
e
p
o
r
t
e
d
.
 

  P
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
 
l
e
s
s
 
t
h
a
n
 
1
0
 
m
i
c
r
o
n
s
 
i
n
 
d
i
a
m
e
t
e
r
 
(
P
M
-
1
0
)
 
i
s
 

m
e
a
s
u
r
e
d
 
a
t
 
t
h
e
 
P
e
a
r
l
 
C
i
t
y
 
m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
.
 
 
A
n
n
u
a
l
 
s
e
c
o
n
d
-

h
i
g
h
e
s
t
 
2
4
-
h
o
u
r
 
P
M
-
1
0
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
(
w
h
i
c
h
 
a
r
e
 
m
o
s
t
 
r
e
l
e
v
a
n
t
 
t
o
 

t
h
e
 
s
t
a
n
d
a
r
d
s
)
 
r
a
n
g
e
d
 
f
r
o
m
 
4
5
 
t
o
 
9
9
 
g
/
m
3
 
b
e
t
w
e
e
n
 
2
0
0
5
 
a
n
d
 
2
0
0
9
 

w
i
t
h
 
s
e
v
e
r
a
l
 
o
f
 
t
h
e
s
e
 
f
l
a
g
g
e
d
 
d
u
e
 
t
o
 
f
i
r
e
w
o
r
k
s
 
o
n
 
N
e
w
 
Y
e
a
r
’
s
 
E
v
e
.
 
 

T
h
e
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
e
p
r
e
s
e
n
t
 
u
p
 
t
o
 
6
6
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
s
t
a
n
d
a
r
d
s
.
 
 

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
1
5
 
t
o
 
2
0
 
g
/
m
3
.
 
 
A
l
l
 

v
a
l
u
e
s
 
r
e
p
o
r
t
e
d
 
w
e
r
e
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
.
 

 



   

1
4
 

 

  

 

  

 
 

 P
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
 
l
e
s
s
 
t
h
a
n
 
2
.
5
 
m
i
c
r
o
n
s
 
i
n
 
d
i
a
m
e
t
e
r
 
(
P
M
-
2
.
5
)
 

m
e
a
s
u
r
e
d
 
a
t
 
t
h
e
 
P
e
a
r
l
 
C
i
t
y
 
m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
 
h
a
d
 
a
n
n
u
a
l
 
9
8
t
h
 

p
e
r
c
e
n
t
i
l
e
 
2
4
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
i
n
g
 
f
r
o
m
 
7
 
t
o
 
1
3
 

g
/
m
3
 

b
e
t
w
e
e
n
 
2
0
0
5
 
a
n
d
 
2
0
0
9
.
 
 
A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 

4
 
t
o
 
5
 
g
/
m
3
.
 
 
T
h
e
s
e
 
v
a
l
u
e
s
 
a
r
e
 
l
e
s
s
 
t
h
a
n
 
a
b
o
u
t
 
4
0
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 

a
l
l
o
w
a
b
l
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.
 
 
A
l
l
 
v
a
l
u
e
s
 
r
e
p
o
r
t
e
d
 
w
e
r
e
 
w
i
t
h
i
n
 
t
h
e
 

s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
.
 

  C
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
w
e
r
e
 
a
l
s
o
 
m
a
d
e
 
a
t
 
t
h
e
 
H
o
n
o
l
u
l
u
 

m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
.
 
 
T
h
e
 
a
n
n
u
a
l
 
s
e
c
o
n
d
-
h
i
g
h
e
s
t
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
-

t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
1
.
6
 
t
o
 
2
.
7
 
p
p
m
.
 
 
T
h
e
 
a
n
n
u
a
l
 
s
e
c
o
n
d
-
h
i
g
h
e
s
t
 
8
-

h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
f
r
o
m
 
0
.
9
 
t
o
 
1
.
4
 
p
p
m
.
 
 
T
h
e
s
e
 
v
a
l
u
e
s
 
a
r
e
 

w
e
l
l
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
n
d
a
r
d
s
,
 
a
n
d
 
n
o
 
e
x
c
e
e
d
a
n
c
e
s
 
o
f
 
t
h
e
 
s
t
a
t
e
 
o
r
 

n
a
t
i
o
n
a
l
 
1
-
h
o
u
r
 
o
r
 
8
-
h
o
u
r
 
A
A
Q
S
 
w
e
r
e
 
r
e
p
o
r
t
e
d
.
 

  N
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
i
s
 
m
o
n
i
t
o
r
e
d
 
b
y
 
t
h
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
a
t
 
t
h
e
 

K
a
p
o
l
e
i
 
m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
 
(
a
b
o
u
t
 
1
0
 
m
i
l
e
s
 
w
e
s
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 

a
r
e
a
)
.
 
 
A
n
n
u
a
l
 
a
v
e
r
a
g
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
t
h
i
s
 
p
o
l
l
u
t
a
n
t
 
r
a
n
g
e
d
 

f
r
o
m
 
0
.
0
0
4
 
t
o
 
0
.
0
0
5
 
p
p
m
,
 
s
a
f
e
l
y
 
i
n
s
i
d
e
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n
a
l
 

A
A
Q
S
.
 

  T
h
e
 
n
e
a
r
e
s
t
 
a
v
a
i
l
a
b
l
e
 
o
z
o
n
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
a
t
 
S
a
n
d
 

I
s
l
a
n
d
 
(
a
b
o
u
t
 
6
 
m
i
l
e
s
 
s
o
u
t
h
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
)
.
 
 
T
h
e
 
f
o
u
r
t
h
-

h
i
g
h
e
s
t
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
(
w
h
i
c
h
 
a
r
e
 
m
o
s
t
 
r
e
l
e
v
a
n
t
 
t
o
 
t
h
e
 

s
t
a
n
d
a
r
d
)
 
f
o
r
 
t
h
e
 
p
e
r
i
o
d
 
2
0
0
5
 
t
h
r
o
u
g
h
 
2
0
0
9
 
r
a
n
g
e
d
 
b
e
t
w
e
e
n
 
0
.
0
3
3
 

a
n
d
 
0
.
0
4
8
 
p
p
m
,
 
w
e
l
l
 
i
n
s
i
d
e
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
s
t
a
n
d
a
r
d
s
.
 
 
T
h
e
 

8
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
f
o
r
 
o
z
o
n
e
 
d
i
d
 
n
o
t
 
e
x
i
s
t
 
p
r
i
o
r
 
t
o
 
2
0
0
2
.
 
 
P
r
i
o
r
 
t
o
 

2
0
0
2
,
 
t
h
e
 
n
o
w
 
o
b
s
o
l
e
t
e
 
s
t
a
t
e
 
1
-
h
o
u
r
 
s
t
a
n
d
a
r
d
 
w
a
s
 
t
y
p
i
c
a
l
l
y
 

e
x
c
e
e
d
e
d
 
s
e
v
e
r
a
l
 
t
i
m
e
s
 
e
a
c
h
 
y
e
a
r
.
 

   

1
5
 

 

  

 

  

 
 

  A
l
t
h
o
u
g
h
 
n
o
t
 
s
h
o
w
n
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
t
h
e
 
n
e
a
r
e
s
t
 
a
n
d
 
m
o
s
t
 
r
e
c
e
n
t
 

m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
 
a
m
b
i
e
n
t
 
l
e
a
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 

r
e
p
o
r
t
e
d
 
w
e
r
e
 
m
a
d
e
 
a
t
 
t
h
e
 
d
o
w
n
t
o
w
n
 
H
o
n
o
l
u
l
u
 
m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
 

b
e
t
w
e
e
n
 
1
9
9
6
 
a
n
d
 
1
9
9
7
.
 
 
A
v
e
r
a
g
e
 
q
u
a
r
t
e
r
l
y
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 

n
e
a
r
 
o
r
 
b
e
l
o
w
 
t
h
e
 
d
e
t
e
c
t
i
o
n
 
l
i
m
i
t
,
 
a
n
d
 
n
o
 
e
x
c
e
e
d
a
n
c
e
s
 
o
f
 
t
h
e
 

s
t
a
t
e
 
A
A
Q
S
 
w
e
r
e
 
r
e
c
o
r
d
e
d
.
 
 
M
o
n
i
t
o
r
i
n
g
 
f
o
r
 
t
h
i
s
 
p
a
r
a
m
e
t
e
r
 
w
a
s
 

d
i
s
c
o
n
t
i
n
u
e
d
 
d
u
r
i
n
g
 
1
9
9
7
.
 

  B
a
s
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
a
n
d
 
d
i
s
c
u
s
s
i
o
n
 
p
r
e
s
e
n
t
e
d
 
a
b
o
v
e
,
 
i
t
 
a
p
p
e
a
r
s
 

l
i
k
e
l
y
 
t
h
a
t
 
t
h
e
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
A
A
Q
S
 
f
o
r
 
s
u
l
f
u
r
 
d
i
o
x
i
d
e
,
 
n
i
t
r
o
g
e
n
 

d
i
o
x
i
d
e
,
 
p
a
r
t
i
c
u
l
a
t
e
 
m
a
t
t
e
r
,
 
o
z
o
n
e
 
a
n
d
 
l
e
a
d
 
a
r
e
 
c
u
r
r
e
n
t
l
y
 
b
e
i
n
g
 

m
e
t
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
W
h
i
l
e
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
t
 

t
h
e
 
H
o
n
o
l
u
l
u
 
m
o
n
i
t
o
r
i
n
g
 
s
t
a
t
i
o
n
 
s
u
g
g
e
s
t
 
t
h
a
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
t
 

t
h
a
t
 
l
o
c
a
t
i
o
n
 
a
r
e
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
s
,
 
l
o
c
a
l
 

“
h
o
t
 
s
p
o
t
s
”
 
m
a
y
 
e
x
i
s
t
 
n
e
a
r
 
t
r
a
f
f
i
c
-
c
o
n
g
e
s
t
e
d
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 
T
h
e
 

p
o
t
e
n
t
i
a
l
 
f
o
r
 
t
h
i
s
 
w
i
t
h
i
n
 
t
h
e
 
s
p
e
c
i
f
i
c
 
p
r
o
j
e
c
t
 
a
r
e
a
 
i
s
 
e
x
a
m
i
n
e
d
 

l
a
t
e
r
 
i
n
 
t
h
i
s
 
r
e
p
o
r
t
.
 

  6.
0 
 S
HO
RT
-T
ER
M 
IM
PA
CT
S 
OF
 P
RO
JE
CT
 

 S
h
o
r
t
-
t
e
r
m
 
d
i
r
e
c
t
 
a
n
d
 
i
n
d
i
r
e
c
t
 
i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 
c
o
u
l
d
 

p
o
t
e
n
t
i
a
l
l
y
 
o
c
c
u
r
 
d
u
e
 
t
o
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
F
o
r
 
a
 
p
r
o
j
e
c
t
 
o
f
 

t
h
i
s
 
n
a
t
u
r
e
,
 
t
h
e
r
e
 
a
r
e
 
t
w
o
 
p
o
t
e
n
t
i
a
l
 
t
y
p
e
s
 
o
f
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 

e
m
i
s
s
i
o
n
s
 
t
h
a
t
 
c
o
u
l
d
 
d
i
r
e
c
t
l
y
 
r
e
s
u
l
t
 
i
n
 
s
h
o
r
t
-
t
e
r
m
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
s
 

d
u
r
i
n
g
 

p
r
o
j
e
c
t
 

c
o
n
s
t
r
u
c
t
i
o
n
:
 

(
1
)
 

f
u
g
i
t
i
v
e
 

d
u
s
t
 

f
r
o
m
 

v
e
h
i
c
l
e
 
m
o
v
e
m
e
n
t
 
a
n
d
 
s
o
i
l
 
e
x
c
a
v
a
t
i
o
n
;
 
a
n
d
 
(
2
)
 
e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
s
 

f
r
o
m
 
o
n
-
s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
.
 
 
I
n
d
i
r
e
c
t
l
y
,
 
t
h
e
r
e
 
a
l
s
o
 

c
o
u
l
d
 

b
e
 

s
h
o
r
t
-
t
e
r
m
 

i
m
p
a
c
t
s
 

f
r
o
m
 

s
l
o
w
-
m
o
v
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 

e
q
u
i
p
m
e
n
t
 

t
r
a
v
e
l
i
n
g
 

t
o
 

a
n
d
 

f
r
o
m
 

t
h
e
 

p
r
o
j
e
c
t
 

s
i
t
e
,
 

f
r
o
m
 
a
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t
e
m
p
o
r
a
r
y
 

i
n
c
r
e
a
s
e
 

i
n
 

l
o
c
a
l
 

t
r
a
f
f
i
c
 

c
a
u
s
e
d
 

b
y
 

c
o
m
m
u
t
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
e
r
s
,
 
a
n
d
 
f
r
o
m
 
t
h
e
 
d
i
s
r
u
p
t
i
o
n
 
o
f
 
n
o
r
m
a
l
 
t
r
a
f
f
i
c
 

f
l
o
w
 
c
a
u
s
e
d
 
b
y
 
l
a
n
e
 
c
l
o
s
u
r
e
s
 
o
f
 
a
d
j
a
c
e
n
t
 
r
o
a
d
w
a
y
s
.
 

  F
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
m
a
y
 
a
r
i
s
e
 
f
r
o
m
 
t
h
e
 
g
r
a
d
i
n
g
 
a
n
d
 
d
i
r
t
-
m
o
v
i
n
g
 

a
c
t
i
v
i
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
s
i
t
e
 
c
l
e
a
r
i
n
g
 
a
n
d
 
p
r
e
p
a
r
a
t
i
o
n
 
w
o
r
k
.
 
 

T
h
e
 
e
m
i
s
s
i
o
n
 
r
a
t
e
 
f
o
r
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
 
i
s
 
d
i
f
f
i
c
u
l
t
 
t
o
 
e
s
t
i
m
a
t
e
 
a
c
c
u
r
a
t
e
l
y
.
 
 
T
h
i
s
 
i
s
 
b
e
c
a
u
s
e
 

o
f
 
i
t
s
 
e
l
u
s
i
v
e
 
n
a
t
u
r
e
 
o
f
 
e
m
i
s
s
i
o
n
 
a
n
d
 
b
e
c
a
u
s
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 

i
t
s
 
g
e
n
e
r
a
t
i
o
n
 
v
a
r
i
e
s
 
g
r
e
a
t
l
y
 
d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
t
h
e
 
t
y
p
e
 
o
f
 
s
o
i
l
 
a
t
 

t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
,
 
t
h
e
 
a
m
o
u
n
t
 
a
n
d
 
t
y
p
e
 
o
f
 
d
i
r
t
-
d
i
s
t
u
r
b
i
n
g
 

a
c
t
i
v
i
t
y
 
t
a
k
i
n
g
 
p
l
a
c
e
,
 
t
h
e
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
o
f
 
e
x
p
o
s
e
d
 
s
o
i
l
 
i
n
 

w
o
r
k
 
a
r
e
a
s
,
 
a
n
d
 
t
h
e
 
w
i
n
d
 
s
p
e
e
d
.
 
 
T
h
e
 
E
P
A
 
[
2
]
 
h
a
s
 
p
r
o
v
i
d
e
d
 
a
 
r
o
u
g
h
 

e
s
t
i
m
a
t
e
 

f
o
r
 

u
n
c
o
n
t
r
o
l
l
e
d
 

f
u
g
i
t
i
v
e
 

d
u
s
t
 

e
m
i
s
s
i
o
n
s
 

f
r
o
m
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
y
 
o
f
 
1
.
2
 
t
o
n
s
 
p
e
r
 
a
c
r
e
 
p
e
r
 
m
o
n
t
h
 
u
n
d
e
r
 

c
o
n
d
i
t
i
o
n
s
 
o
f
 
"
m
e
d
i
u
m
"
 
a
c
t
i
v
i
t
y
,
 
m
o
d
e
r
a
t
e
 
s
o
i
l
 
s
i
l
t
 
c
o
n
t
e
n
t
 
(
3
0
%
)
,
 

a
n
d
 
p
r
e
c
i
p
i
t
a
t
i
o
n
/
e
v
a
p
o
r
a
t
i
o
n
 
(
P
/
E
)
 
i
n
d
e
x
 
o
f
 
5
0
.
 
 
U
n
c
o
n
t
r
o
l
l
e
d
 

f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
w
o
u
l
d
 
l
i
k
e
l
y
 
b
e
 

s
o
m
e
w
h
e
r
e
 
n
e
a
r
 
t
h
a
t
 
l
e
v
e
l
,
 
d
e
p
e
n
d
i
n
g
 
o
n
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
r
a
i
n
f
a
l
l
 

t
h
a
t
 
o
c
c
u
r
s
.
 
 
I
n
 
a
n
y
 
c
a
s
e
,
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
A
i
r
 
P
o
l
l
u
t
i
o
n
 
C
o
n
t
r
o
l
 

R
e
g
u
l
a
t
i
o
n
s
 
[
3
]
 
p
r
o
h
i
b
i
t
 
v
i
s
i
b
l
e
 
e
m
i
s
s
i
o
n
s
 
o
f
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
f
r
o
m
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
l
i
n
e
.
 
 
T
h
u
s
,
 
a
n
 
e
f
f
e
c
t
i
v
e
 

d
u
s
t
 
c
o
n
t
r
o
l
 
p
l
a
n
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
h
a
s
e
 
i
s
 
e
s
s
e
n
t
i
a
l
.
 

  A
d
e
q
u
a
t
e
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
c
o
n
t
r
o
l
 
c
a
n
 
u
s
u
a
l
l
y
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
t
h
e
 

e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
a
 
f
r
e
q
u
e
n
t
 
w
a
t
e
r
i
n
g
 
p
r
o
g
r
a
m
 
t
o
 
k
e
e
p
 
b
a
r
e
-
d
i
r
t
 

s
u
r
f
a
c
e
s
 
i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
s
 
f
r
o
m
 
b
e
c
o
m
i
n
g
 
s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
s
 

o
f
 
d
u
s
t
.
 
 
I
n
 
d
u
s
t
-
p
r
o
n
e
 
o
r
 
d
u
s
t
-
s
e
n
s
i
t
i
v
e
 
a
r
e
a
s
,
 
o
t
h
e
r
 
c
o
n
t
r
o
l
 

m
e
a
s
u
r
e
s
 
s
u
c
h
 
a
s
 
l
i
m
i
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
c
a
n
 
b
e
 
d
i
s
t
u
r
b
e
d
 
a
t
 
a
n
y
 

g
i
v
e
n
 
t
i
m
e
,
 
a
p
p
l
y
i
n
g
 
c
h
e
m
i
c
a
l
 
s
o
i
l
 
s
t
a
b
i
l
i
z
e
r
s
,
 
m
u
l
c
h
i
n
g
 
a
n
d
/
o
r
 

u
s
i
n
g
 
w
i
n
d
 
s
c
r
e
e
n
s
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
.
 
 
C
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
 
f
u
r
t
h
e
r
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s
t
i
p
u
l
a
t
e
 
t
h
a
t
 
o
p
e
n
-
b
o
d
i
e
d
 
t
r
u
c
k
s
 
b
e
 
c
o
v
e
r
e
d
 
a
t
 
a
l
l
 
t
i
m
e
s
 
w
h
e
n
 
i
n
 

m
o
t
i
o
n
 
i
f
 
t
h
e
y
 
a
r
e
 
t
r
a
n
s
p
o
r
t
i
n
g
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
c
o
u
l
d
 
b
e
 
b
l
o
w
n
 

a
w
a
y
.
 
 
H
a
u
l
 
t
r
u
c
k
s
 
t
r
a
c
k
i
n
g
 
d
i
r
t
 
o
n
t
o
 
p
a
v
e
d
 
s
t
r
e
e
t
s
 
f
r
o
m
 
u
n
p
a
v
e
d
 

a
r
e
a
s
 
i
s
 
o
f
t
e
n
 
a
 
s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
 
o
f
 
d
u
s
t
 
i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
s
.
 
 

S
o
m
e
 
m
e
a
n
s
 
t
o
 
a
l
l
e
v
i
a
t
e
 
t
h
i
s
 
p
r
o
b
l
e
m
,
 
s
u
c
h
 
a
s
 
r
o
a
d
 
c
l
e
a
n
i
n
g
 
o
r
 

t
i
r
e
 
w
a
s
h
i
n
g
,
 
m
a
y
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
.
 
 
P
a
v
i
n
g
 
o
f
 
p
a
r
k
i
n
g
 
a
r
e
a
s
 
a
n
d
/
o
r
 

e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
l
a
n
d
s
c
a
p
i
n
g
 
a
s
 
e
a
r
l
y
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 

a
s
 
p
o
s
s
i
b
l
e
 
c
a
n
 
a
l
s
o
 
l
o
w
e
r
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 

e
m
i
s
s
i
o
n
s
.
 
 
M
o
n
i
t
o
r
i
n
g
 
d
u
s
t
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
p
r
o
p
e
r
t
y
 
l
i
n
e
 
c
o
u
l
d
 
b
e
 

c
o
n
s
i
d
e
r
e
d
 
t
o
 
q
u
a
n
t
i
f
y
 
a
n
d
 
d
o
c
u
m
e
n
t
 
t
h
e
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
d
u
s
t
 

c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
.
 

  O
n
-
s
i
t
e
 
m
o
b
i
l
e
 
a
n
d
 
s
t
a
t
i
o
n
a
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
l
s
o
 
w
i
l
l
 

e
m
i
t
 
a
i
r
 
p
o
l
l
u
t
a
n
t
s
 
f
r
o
m
 
e
n
g
i
n
e
 
e
x
h
a
u
s
t
s
.
 
 
T
h
e
 
l
a
r
g
e
s
t
 
o
f
 
t
h
i
s
 

e
q
u
i
p
m
e
n
t
 
i
s
 
u
s
u
a
l
l
y
 
d
i
e
s
e
l
-
p
o
w
e
r
e
d
.
 
 
N
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
e
m
i
s
s
i
o
n
s
 

f
r
o
m
 
d
i
e
s
e
l
 
e
n
g
i
n
e
s
 
c
a
n
 
b
e
 
r
e
l
a
t
i
v
e
l
y
 
h
i
g
h
 
c
o
m
p
a
r
e
d
 
t
o
 
g
a
s
o
l
i
n
e
-

p
o
w
e
r
e
d
 
e
q
u
i
p
m
e
n
t
,
 
b
u
t
 
t
h
e
 
a
n
n
u
a
l
 
s
t
a
n
d
a
r
d
 
f
o
r
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
i
s
 

n
o
t
 
l
i
k
e
l
y
 
t
o
 
b
e
 
v
i
o
l
a
t
e
d
 
b
y
 
s
h
o
r
t
-
t
e
r
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 

e
m
i
s
s
i
o
n
s
 
w
h
i
c
h
 
m
a
y
 
o
c
c
u
r
 
f
o
r
 
o
n
l
y
 
a
 
f
e
w
 
m
o
n
t
h
s
 
o
r
 
l
e
s
s
.
 
 
A
l
s
o
,
 

t
h
e
 
n
e
w
 
s
h
o
r
t
-
t
e
r
m
 
(
1
-
h
o
u
r
)
 
s
t
a
n
d
a
r
d
 
f
o
r
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
i
s
 
b
a
s
e
d
 

o
n
 
a
 
t
h
r
e
e
-
y
e
a
r
 
a
v
e
r
a
g
e
;
 
t
h
u
s
 
i
t
 
i
s
 
u
n
l
i
k
e
l
y
 
t
h
a
t
 
r
e
l
a
t
i
v
e
l
y
 

s
h
o
r
t
-
t
e
r
m
 

c
o
n
s
t
r
u
c
t
i
o
n
 

e
m
i
s
s
i
o
n
s
 

w
o
u
l
d
 

e
x
c
e
e
d
 

t
h
e
 

s
t
a
n
d
a
r
d
.
 
 

C
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
d
i
e
s
e
l
 
e
n
g
i
n
e
s
 
a
r
e
 
l
o
w
 
a
n
d
 
m
o
s
t
 

l
i
k
e
l
y
 
w
i
l
l
 
b
e
 
r
e
l
a
t
i
v
e
l
y
 
i
n
s
i
g
n
i
f
i
c
a
n
t
 
c
o
m
p
a
r
e
d
 
t
o
 
v
e
h
i
c
u
l
a
r
 

e
m
i
s
s
i
o
n
s
 
o
n
 
n
e
a
r
b
y
 
r
o
a
d
w
a
y
s
.
 

  P
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
w
i
l
l
 
a
l
s
o
 
l
i
k
e
l
y
 
o
b
s
t
r
u
c
t
 
t
h
e
 

n
o
r
m
a
l
 
f
l
o
w
 
o
f
 
t
r
a
f
f
i
c
 
a
t
 
t
i
m
e
s
 
t
o
 
s
u
c
h
 
a
n
 
e
x
t
e
n
t
 
t
h
a
t
 
o
v
e
r
a
l
l
 

v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
m
a
y
 
t
e
m
p
o
r
a
r
i
l
y
 
i
n
c
r
e
a
s
e
.
 
 

T
h
e
 
o
n
l
y
 
m
e
a
n
s
 
t
o
 
a
l
l
e
v
i
a
t
e
 
t
h
i
s
 
p
r
o
b
l
e
m
 
w
i
l
l
 
b
e
 
t
o
 
a
t
t
e
m
p
t
 
t
o
 

k
e
e
p
 
r
o
a
d
w
a
y
s
 
o
p
e
n
 
d
u
r
i
n
g
 
p
e
a
k
 
t
r
a
f
f
i
c
 
h
o
u
r
s
 
a
n
d
 
t
o
 
m
o
v
e
 
h
e
a
v
y
 



   

1
8
 

 

  

 

  

 
 

c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
w
o
r
k
e
r
s
 
t
o
 
a
n
d
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
s
 

d
u
r
i
n
g
 
p
e
r
i
o
d
s
 
o
f
 
l
o
w
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
.
 
 
T
h
u
s
,
 
m
o
s
t
 
p
o
t
e
n
t
i
a
l
 
s
h
o
r
t
-

t
e
r
m
 

a
i
r
 

q
u
a
l
i
t
y
 

i
m
p
a
c
t
s
 

f
r
o
m
 

p
r
o
j
e
c
t
 

c
o
n
s
t
r
u
c
t
i
o
n
 

c
a
n
 

b
e
 

m
i
t
i
g
a
t
e
d
.
 

  7.
0 
 L
ON
G-
TE
RM
 I
MP
AC
TS
 O
F 
PR
OJ
EC
T 

 7.
1 
 R
oa
dw
ay
 T
ra
ff
ic
 

 A
f
t
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
s
 
c
o
m
p
l
e
t
e
d
,
 
u
s
e
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
f
a
c
i
l
i
t
i
e
s
 

w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
i
n
c
r
e
a
s
e
d
 
m
o
t
o
r
 
v
e
h
i
c
l
e
 
t
r
a
f
f
i
c
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 

a
r
e
a
,
 

p
o
t
e
n
t
i
a
l
l
y
 

c
a
u
s
i
n
g
 

l
o
n
g
-
t
e
r
m
 

i
m
p
a
c
t
s
 

o
n
 

a
m
b
i
e
n
t
 

a
i
r
 

q
u
a
l
i
t
y
.
 

 
M
o
t
o
r
 

v
e
h
i
c
l
e
s
 

w
i
t
h
 

g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 

e
n
g
i
n
e
s
 

a
r
e
 

s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
.
 
 
T
h
e
y
 
a
l
s
o
 
e
m
i
t
 
n
i
t
r
o
g
e
n
 

o
x
i
d
e
s
 
a
n
d
 
o
t
h
e
r
 
c
o
n
t
a
m
i
n
a
t
e
s
.
 

  F
e
d
e
r
a
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
r
e
g
u
l
a
t
i
o
n
s
 
r
e
q
u
i
r
e
 
t
h
a
t
 
n
e
w
 
m
o
t
o
r
 

v
e
h
i
c
l
e
s
 
b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
e
m
i
s
s
i
o
n
 
c
o
n
t
r
o
l
 
d
e
v
i
c
e
s
 
t
h
a
t
 
r
e
d
u
c
e
 

e
m
i
s
s
i
o
n
s
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
c
o
m
p
a
r
e
d
 
t
o
 
v
e
h
i
c
l
e
s
 
m
a
n
u
f
a
c
t
u
r
e
d
 
1
0
 
t
o
 
2
0
 

y
e
a
r
s
 
a
g
o
.
 
 
I
n
 
1
9
9
0
,
 
P
r
e
s
i
d
e
n
t
 
B
u
s
h
 
s
i
g
n
e
d
 
i
n
t
o
 
l
a
w
 
t
h
e
 
C
l
e
a
n
 
A
i
r
 

A
c
t
 

A
m
e
n
d
m
e
n
t
s
.
 

 
T
h
i
s
 

l
e
g
i
s
l
a
t
i
o
n
 

r
e
q
u
i
r
e
d
 

f
u
r
t
h
e
r
 

e
m
i
s
s
i
o
n
 

r
e
d
u
c
t
i
o
n
s
,
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
p
h
a
s
e
d
 
i
n
 
s
i
n
c
e
 
1
9
9
4
.
 
 
M
o
r
e
 
r
e
c
e
n
t
l
y
,
 

a
d
d
i
t
i
o
n
a
l
 
r
e
s
t
r
i
c
t
i
o
n
s
 
w
e
r
e
 
s
i
g
n
e
d
 
i
n
t
o
 
l
a
w
 
d
u
r
i
n
g
 
t
h
e
 
C
l
i
n
t
o
n
 

a
d
m
i
n
i
s
t
r
a
t
i
o
n
,
 
a
n
d
 
t
h
e
s
e
 
b
e
g
a
n
 
t
o
 
t
a
k
e
 
e
f
f
e
c
t
 
d
u
r
i
n
g
 
t
h
e
 
p
a
s
t
 

d
e
c
a
d
e
.
 
 
T
h
e
 
a
d
d
e
d
 
r
e
s
t
r
i
c
t
i
o
n
s
 
o
n
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
n
e
w
 
m
o
t
o
r
 

v
e
h
i
c
l
e
s
 
w
i
l
l
 
l
o
w
e
r
 
a
v
e
r
a
g
e
 
e
m
i
s
s
i
o
n
s
 
e
a
c
h
 
y
e
a
r
 
a
s
 
m
o
r
e
 
a
n
d
 
m
o
r
e
 

o
l
d
e
r
 
v
e
h
i
c
l
e
s
 
l
e
a
v
e
 
t
h
e
 
s
t
a
t
e
'
s
 
r
o
a
d
w
a
y
s
.
 
 
I
t
 
i
s
 
e
s
t
i
m
a
t
e
d
 
t
h
a
t
 

c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
,
 
f
o
r
 
e
x
a
m
p
l
e
,
 
w
i
l
l
 
g
o
 
d
o
w
n
 
b
y
 
a
n
 
a
v
e
r
a
g
e
 

o
f
 
a
b
o
u
t
 
1
0
 
t
o
 
2
0
 
p
e
r
c
e
n
t
 
p
e
r
 
v
e
h
i
c
l
e
 
d
u
r
i
n
g
 
t
h
e
 
n
e
x
t
 
1
0
 
y
e
a
r
s
 
d
u
e
 

t
o
 
t
h
e
 
r
e
p
l
a
c
e
m
e
n
t
 
o
f
 
o
l
d
e
r
 
v
e
h
i
c
l
e
s
 
w
i
t
h
 
n
e
w
e
r
 
m
o
d
e
l
s
.
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 T
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
l
o
n
g
-
t
e
r
m
 
i
n
d
i
r
e
c
t
 
a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
 
o
f
 
i
n
c
r
e
a
s
e
d
 
r
o
a
d
w
a
y
 
t
r
a
f
f
i
c
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
a
 
p
r
o
j
e
c
t
 
s
u
c
h
 

a
s
 
t
h
i
s
,
 
c
o
m
p
u
t
e
r
i
z
e
d
 
e
m
i
s
s
i
o
n
 
a
n
d
 
a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
m
o
d
e
l
s
 

c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
e
s
t
i
m
a
t
e
 
a
m
b
i
e
n
t
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

a
l
o
n
g
 
r
o
a
d
w
a
y
s
 
l
e
a
d
i
n
g
 
t
o
 
a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
C
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 

i
s
 
s
e
l
e
c
t
e
d
 
f
o
r
 
m
o
d
e
l
i
n
g
 
b
e
c
a
u
s
e
 
i
t
 
i
s
 
b
o
t
h
 
t
h
e
 
m
o
s
t
 
s
t
a
b
l
e
 
a
n
d
 

t
h
e
 
m
o
s
t
 
a
b
u
n
d
a
n
t
 
o
f
 
t
h
e
 
p
o
l
l
u
t
a
n
t
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
.
 
 

F
u
r
t
h
e
r
m
o
r
e
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
i
s
 
g
e
n
e
r
a
l
l
y
 
c
o
n
s
i
d
e
r
e
d
 

t
o
 
b
e
 
a
 
m
i
c
r
o
s
c
a
l
e
 
p
r
o
b
l
e
m
 
t
h
a
t
 
c
a
n
 
b
e
 
a
d
d
r
e
s
s
e
d
 
l
o
c
a
l
l
y
 
t
o
 
s
o
m
e
 

e
x
t
e
n
t
,
 
w
h
e
r
e
a
s
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
m
o
s
t
 
o
f
t
e
n
 
i
s
 
a
 

r
e
g
i
o
n
a
l
 
i
s
s
u
e
 
t
h
a
t
 
c
a
n
n
o
t
 
b
e
 
a
d
d
r
e
s
s
e
d
 
b
y
 
a
 
s
i
n
g
l
e
 
n
e
w
 
d
e
v
e
l
o
p
-

m
e
n
t
.
 

  F
o
r
 
t
h
i
s
 
p
r
o
j
e
c
t
,
 
t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
 
w
e
r
e
 
s
e
l
e
c
t
e
d
 
f
o
r
 
t
h
e
 
c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
:
 
(
1
)
 
y
e
a
r
 
2
0
1
0
 
w
i
t
h
 
p
r
e
s
e
n
t
 
c
o
n
d
i
t
i
o
n
s
,
 

(
2
)
 
y
e
a
r
 
2
0
2
1
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
,
 
a
n
d
 
(
3
)
 
y
e
a
r
 
2
0
2
1
 
w
i
t
h
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
F
o
r
 
b
o
t
h
 
o
f
 
t
h
e
 
f
u
t
u
r
e
 
s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
,
 
i
t
 
w
a
s
 
a
s
s
u
m
e
d
 

t
h
a
t
 
r
a
i
l
 
t
r
a
n
s
i
t
 
w
o
u
l
d
 
n
o
t
 
b
e
 
a
v
a
i
l
a
b
l
e
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
i
s
 
s
t
u
d
y
 

e
v
a
l
u
a
t
e
d
 
t
h
e
 
w
o
r
s
t
-
c
a
s
e
 
s
c
e
n
a
r
i
o
.
  

T
o
 
b
e
g
i
n
 
t
h
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
o
f
 

t
h
e
 
t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
,
 
c
r
i
t
i
c
a
l
 
r
e
c
e
p
t
o
r
 
a
r
e
a
s
 
i
n
 
t
h
e
 
v
i
c
i
n
i
t
y
 
o
f
 

t
h
e
 
p
r
o
j
e
c
t
 
w
e
r
e
 
i
d
e
n
t
i
f
i
e
d
 
f
o
r
 
a
n
a
l
y
s
i
s
.
 
 
G
e
n
e
r
a
l
l
y
 
s
p
e
a
k
i
n
g
,
 

r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
a
r
e
 
t
h
e
 
p
r
i
m
a
r
y
 
c
o
n
c
e
r
n
 
b
e
c
a
u
s
e
 
o
f
 
t
r
a
f
f
i
c
 

c
o
n
g
e
s
t
i
o
n
 
a
n
d
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
i
n
c
r
e
a
s
e
 
i
n
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
r
a
f
f
i
c
 
q
u
e
u
i
n
g
.
 
 
F
o
r
 
t
h
i
s
 
s
t
u
d
y
,
 
s
e
v
e
r
a
l
 
o
f
 
t
h
e
 

k
e
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
t
r
a
f
f
i
c
 
s
t
u
d
y
 
w
e
r
e
 
a
l
s
o
 

s
e
l
e
c
t
e
d
 
f
o
r
 
a
i
r
 
q
u
a
l
i
t
y
 
a
n
a
l
y
s
i
s
.
 
 
T
h
e
s
e
 
i
n
c
l
u
d
e
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

i
n
t
e
r
s
e
c
t
i
o
n
s
:
 

 

 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
t
 
P
e
a
r
l
r
i
d
g
e
 
E
l
e
m
e
n
t
a
r
y
 
S
c
h
o
o
l
 

 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
t
 
K
a
o
n
o
h
i
 
S
t
r
e
e
t
 

 
K
a
m
e
h
a
m
e
h
a
 
H
i
g
h
w
a
y
 
a
t
 
K
a
o
n
o
h
i
 
S
t
r
e
e
t
 



   

2
0
 

 

  

 

  

 
 

 
K
a
m
e
h
a
m
e
h
a
 
H
i
g
h
w
a
y
 
a
t
 
K
a
n
u
k
u
 
S
t
r
e
e
t
 

 
K
a
m
e
h
a
m
e
h
a
 
H
i
g
h
w
a
y
 
a
t
 
H
e
k
a
h
a
 
S
t
r
e
e
t
 

 
K
a
m
e
h
a
m
e
h
a
 
H
i
g
h
w
a
y
 
a
t
 
K
a
a
h
u
m
a
n
u
 
S
t
r
e
e
t
 

 T
h
e
 
t
r
a
f
f
i
c
 
i
m
p
a
c
t
 
r
e
p
o
r
t
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
[
4
]
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 

p
r
o
j
e
c
t
e
d
 
f
u
t
u
r
e
 
t
r
a
f
f
i
c
 
c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
l
a
n
e
a
g
e
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
o
f
 

t
h
e
s
e
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
n
 
d
e
t
a
i
l
.
 
 
I
n
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
,
 
i
t
 
w
a
s
 
a
s
s
u
m
e
d
 
t
h
a
t
 
a
l
l
 
r
e
c
o
m
m
e
n
d
e
d
 
t
r
a
f
f
i
c
 

m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
s
 
w
o
u
l
d
 
b
e
 
i
m
p
l
e
m
e
n
t
e
d
.
 

  T
h
e
 
m
a
i
n
 
o
b
j
e
c
t
i
v
e
 
o
f
 
t
h
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
w
a
s
 
t
o
 
e
s
t
i
m
a
t
e
 
m
a
x
i
m
u
m
 

1
-
h
o
u
r
 
a
v
e
r
a
g
e
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
e
a
c
h
 
o
f
 
t
h
e
 

t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
.
 
 
T
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
c
e
 
o
f
 
t
h
e
 

e
s
t
i
m
a
t
e
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
,
 
a
 
c
o
m
p
a
r
i
s
o
n
 
o
f
 
t
h
e
 
p
r
e
d
i
c
t
e
d
 
v
a
l
u
e
s
 
f
o
r
 

e
a
c
h
 
s
c
e
n
a
r
i
o
 
c
a
n
 
b
e
 
m
a
d
e
.
 
 
C
o
m
p
a
r
i
s
o
n
 
o
f
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
v
a
l
u
e
s
 
t
o
 

t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
s
t
a
t
e
 
A
A
Q
S
 
w
a
s
 
a
l
s
o
 
u
s
e
d
 
t
o
 
p
r
o
v
i
d
e
 
a
n
o
t
h
e
r
 

m
e
a
s
u
r
e
 
o
f
 
s
i
g
n
i
f
i
c
a
n
c
e
.
 

  M
a
x
i
m
u
m
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
t
y
p
i
c
a
l
l
y
 
c
o
i
n
c
i
d
e
 
w
i
t
h
 

p
e
a
k
 
t
r
a
f
f
i
c
 
p
e
r
i
o
d
s
.
 
 
T
h
e
 
t
r
a
f
f
i
c
 
i
m
p
a
c
t
 
a
s
s
e
s
s
m
e
n
t
 
r
e
p
o
r
t
 

e
v
a
l
u
a
t
e
d
 
m
o
r
n
i
n
g
 
a
n
d
 
a
f
t
e
r
n
o
o
n
 
p
e
a
k
 
t
r
a
f
f
i
c
 
p
e
r
i
o
d
s
.
 
 
T
h
e
s
e
 
s
a
m
e
 

p
e
r
i
o
d
s
 
w
e
r
e
 
e
v
a
l
u
a
t
e
d
 
i
n
 
t
h
e
 
a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
 
a
s
s
e
s
s
m
e
n
t
.
 

  T
h
e
 
E
P
A
 
c
o
m
p
u
t
e
r
 
m
o
d
e
l
 
M
O
B
I
L
E
6
.
2
 
[
5
]
 
w
a
s
 
u
s
e
d
 
t
o
 
c
a
l
c
u
l
a
t
e
 

v
e
h
i
c
u
l
a
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
f
o
r
 
e
a
c
h
 
y
e
a
r
 
s
t
u
d
i
e
d
.
 
 
O
n
e
 
o
f
 

t
h
e
 
k
e
y
 
i
n
p
u
t
s
 
t
o
 
M
O
B
I
L
E
6
.
2
 
i
s
 
v
e
h
i
c
l
e
 
m
i
x
.
 
 
U
n
l
e
s
s
 
v
e
r
y
 
d
e
t
a
i
l
e
d
 

i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
a
v
a
i
l
a
b
l
e
,
 
n
a
t
i
o
n
a
l
 
a
v
e
r
a
g
e
 
v
a
l
u
e
s
 
a
r
e
 
t
y
p
i
c
a
l
l
y
 

a
s
s
u
m
e
d
,
 
w
h
i
c
h
 
i
s
 
w
h
a
t
 
w
a
s
 
u
s
e
d
 
f
o
r
 
t
h
i
s
 
s
t
u
d
y
.
 
 
B
a
s
e
d
 
o
n
 
n
a
t
i
o
n
a
l
 

a
v
e
r
a
g
e
 
v
e
h
i
c
l
e
 
m
i
x
 
f
i
g
u
r
e
s
,
 
t
h
e
 
p
r
e
s
e
n
t
 
v
e
h
i
c
l
e
 
m
i
x
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
 
w
a
s
 
e
s
t
i
m
a
t
e
d
 
t
o
 
b
e
 
3
5
.
4
%
 
l
i
g
h
t
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 

   

2
1
 

 

  

 

  

 
 

a
u
t
o
m
o
b
i
l
e
s
,
 
5
1
.
7
%
 
l
i
g
h
t
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 
t
r
u
c
k
s
 
a
n
d
 
v
a
n
s
,
 

3
.
6
%
 
h
e
a
v
y
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 
v
e
h
i
c
l
e
s
,
 
0
.
2
%
 
l
i
g
h
t
-
d
u
t
y
 
d
i
e
s
e
l
-

p
o
w
e
r
e
d
 
v
e
h
i
c
l
e
s
,
 
8
.
6
%
 
h
e
a
v
y
-
d
u
t
y
 
d
i
e
s
e
l
-
p
o
w
e
r
e
d
 
t
r
u
c
k
s
 
a
n
d
 
b
u
s
e
s
,
 

a
n
d
 
0
.
5
%
 
m
o
t
o
r
c
y
c
l
e
s
.
 
 
F
o
r
 
t
h
e
 
f
u
t
u
r
e
 
s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
,
 
t
h
e
 

v
e
h
i
c
l
e
 
m
i
x
 
w
a
s
 
e
s
t
i
m
a
t
e
d
 
t
o
 
c
h
a
n
g
e
 
s
l
i
g
h
t
l
y
 
w
i
t
h
 
f
e
w
e
r
 
l
i
g
h
t
-
d
u
t
y
 

g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 
a
u
t
o
m
o
b
i
l
e
s
 
a
n
d
 
m
o
r
e
 
l
i
g
h
t
-
d
u
t
y
 
g
a
s
o
l
i
n
e
-
p
o
w
e
r
e
d
 

t
r
u
c
k
s
 
a
n
d
 
v
a
n
s
.
 
 
T
h
i
s
 
h
a
s
 
b
e
e
n
 
t
h
e
 
t
r
e
n
d
 
i
n
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
 
f
o
r
 

t
h
e
 
p
a
s
t
 
s
e
v
e
r
a
l
 
y
e
a
r
s
.
 

  A
m
b
i
e
n
t
 
t
e
m
p
e
r
a
t
u
r
e
s
 
o
f
 
5
9
 
a
n
d
 
6
8
 
d
e
g
r
e
e
s
 
F
 
w
e
r
e
 
u
s
e
d
 
f
o
r
 
m
o
r
n
i
n
g
 

a
n
d
 

a
f
t
e
r
n
o
o
n
 

p
e
a
k
-
h
o
u
r
 

e
m
i
s
s
i
o
n
 

c
o
m
p
u
t
a
t
i
o
n
s
,
 

r
e
s
p
e
c
t
i
v
e
l
y
.
 
 

T
h
e
s
e
 
a
r
e
 
c
o
n
s
e
r
v
a
t
i
v
e
 
a
s
s
u
m
p
t
i
o
n
s
 
s
i
n
c
e
 
m
o
r
n
i
n
g
/
a
f
t
e
r
n
o
o
n
 
a
m
b
i
e
n
t
 

t
e
m
p
e
r
a
t
u
r
e
s
 
w
i
l
l
 
g
e
n
e
r
a
l
l
y
 
b
e
 
w
a
r
m
e
r
 
t
h
a
n
 
t
h
i
s
,
 
a
n
d
 
e
m
i
s
s
i
o
n
 

e
s
t
i
m
a
t
e
s
 

g
i
v
e
n
 

b
y
 

M
O
B
I
L
E
6
.
2
 

g
e
n
e
r
a
l
l
y
 

h
a
v
e
 

a
n
 

i
n
v
e
r
s
e
 

r
e
l
a
t
i
o
n
s
h
i
p
 
t
o
 
t
h
e
 
a
m
b
i
e
n
t
 
t
e
m
p
e
r
a
t
u
r
e
.
 

  A
f
t
e
r
 
c
o
m
p
u
t
i
n
g
 
v
e
h
i
c
u
l
a
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
e
m
i
s
s
i
o
n
s
 
t
h
r
o
u
g
h
 
t
h
e
 

u
s
e
 
o
f
 
M
O
B
I
L
E
6
.
2
,
 
t
h
e
s
e
 
d
a
t
a
 
w
e
r
e
 
t
h
e
n
 
i
n
p
u
t
 
t
o
 
a
n
 
a
t
m
o
s
p
h
e
r
i
c
 

d
i
s
p
e
r
s
i
o
n
 
m
o
d
e
l
.
 
 
E
P
A
 
a
i
r
 
q
u
a
l
i
t
y
 
m
o
d
e
l
i
n
g
 
g
u
i
d
e
l
i
n
e
s
 
[
6
]
 

c
u
r
r
e
n
t
l
y
 
r
e
c
o
m
m
e
n
d
 
t
h
a
t
 
t
h
e
 
c
o
m
p
u
t
e
r
 
m
o
d
e
l
 
C
A
L
3
Q
H
C
 
[
7
]
 
b
e
 
u
s
e
d
 

t
o
 

a
s
s
e
s
s
 

c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

a
t
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
,
 
o
r
 
i
n
 
a
r
e
a
s
 
w
h
e
r
e
 
i
t
s
 
u
s
e
 
h
a
s
 
p
r
e
v
i
o
u
s
l
y
 
b
e
e
n
 

e
s
t
a
b
l
i
s
h
e
d
,
 
C
A
L
I
N
E
4
 
[
8
]
 
m
a
y
 
b
e
 
u
s
e
d
.
 
 
U
n
t
i
l
 
a
 
f
e
w
 
y
e
a
r
s
 
a
g
o
,
 

C
A
L
I
N
E
4
 
w
a
s
 
u
s
e
d
 
e
x
t
e
n
s
i
v
e
l
y
 
i
n
 
H
a
w
a
i
i
 
t
o
 
a
s
s
e
s
s
 
a
i
r
 
q
u
a
l
i
t
y
 

i
m
p
a
c
t
s
 

a
t
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
.
 

 
I
n
 

D
e
c
e
m
b
e
r
 

1
9
9
7
,
 

t
h
e
 

C
a
l
i
f
o
r
n
i
a
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
r
e
c
o
m
m
e
n
d
e
d
 
t
h
a
t
 
t
h
e
 

i
n
t
e
r
s
e
c
t
i
o
n
 
m
o
d
e
 
o
f
 
C
A
L
I
N
E
4
 
n
o
 
l
o
n
g
e
r
 
b
e
 
u
s
e
d
 
b
e
c
a
u
s
e
 
r
e
s
e
a
r
c
h
 

i
n
d
i
c
a
t
e
d
 
t
h
a
t
 
t
h
e
 
m
o
d
e
l
 
h
a
d
 
b
e
c
o
m
e
 
o
u
t
d
a
t
e
d
.
 
 
S
t
u
d
i
e
s
 
h
a
v
e
 
s
h
o
w
n
 

t
h
a
t
 
C
A
L
I
N
E
4
 
m
a
y
 
t
e
n
d
 
t
o
 
o
v
e
r
-
p
r
e
d
i
c
t
 
m
a
x
i
m
u
m
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 

s
o
m
e
 
s
i
t
u
a
t
i
o
n
s
.
 
 
T
h
e
r
e
f
o
r
e
,
 
C
A
L
3
Q
H
C
 
w
a
s
 
u
s
e
d
 
f
o
r
 
t
h
e
 
s
u
b
j
e
c
t
 

a
n
a
l
y
s
i
s
.
 



   

2
2
 

 

  

 

  

 
 

  C
A
L
3
Q
H
C
 
w
a
s
 
d
e
v
e
l
o
p
e
d
 
f
o
r
 
t
h
e
 
U
.
S
.
 
E
P
A
 
t
o
 
s
i
m
u
l
a
t
e
 
v
e
h
i
c
u
l
a
r
 

m
o
v
e
m
e
n
t
,
 
v
e
h
i
c
l
e
 
q
u
e
u
i
n
g
 
a
n
d
 
a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
o
f
 
v
e
h
i
c
u
l
a
r
 

e
m
i
s
s
i
o
n
s
 
n
e
a
r
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 
I
t
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
p
r
e
d
i
c
t
 

1
-
h
o
u
r
 

a
v
e
r
a
g
e
 

p
o
l
l
u
t
a
n
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

n
e
a
r
 

r
o
a
d
w
a
y
 

i
n
t
e
r
s
e
c
t
i
o
n
s
 

b
a
s
e
d
 

o
n
 

i
n
p
u
t
 

t
r
a
f
f
i
c
 

a
n
d
 

e
m
i
s
s
i
o
n
 

d
a
t
a
,
 

r
o
a
d
w
a
y
/
r
e
c
e
p
t
o
r
 
g
e
o
m
e
t
r
y
 
a
n
d
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
.
 

  A
l
t
h
o
u
g
h
 
C
A
L
3
Q
H
C
 
i
s
 
i
n
t
e
n
d
e
d
 
p
r
i
m
a
r
i
l
y
 
f
o
r
 
u
s
e
 
i
n
 
a
s
s
e
s
s
i
n
g
 

a
t
m
o
s
p
h
e
r
i
c
 
d
i
s
p
e
r
s
i
o
n
 
n
e
a
r
 
s
i
g
n
a
l
i
z
e
d
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
,
 
i
t
 

c
a
n
 
a
l
s
o
 
b
e
 
u
s
e
d
 
t
o
 
e
v
a
l
u
a
t
e
 
u
n
s
i
g
n
a
l
i
z
e
d
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 
T
h
i
s
 
i
s
 

a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
m
a
n
u
a
l
l
y
 
e
s
t
i
m
a
t
i
n
g
 
q
u
e
u
e
 
l
e
n
g
t
h
s
 
a
n
d
 
t
h
e
n
 

a
p
p
l
y
i
n
g
 
t
h
e
 
s
a
m
e
 
t
e
c
h
n
i
q
u
e
s
 
u
s
e
d
 
b
y
 
t
h
e
 
m
o
d
e
l
 
f
o
r
 
s
i
g
n
a
l
i
z
e
d
 

i
n
t
e
r
s
e
c
t
i
o
n
s
.
 
 
C
u
r
r
e
n
t
l
y
,
 
o
n
e
 
o
f
 
t
h
e
 
s
t
u
d
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
i
s
 

u
n
s
i
g
n
a
l
i
z
e
d
,
 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
t
 
P
e
a
r
l
r
i
d
g
e
 
E
l
e
m
e
n
t
a
r
y
 
S
c
h
o
o
l
.
 
 
F
o
r
 

t
h
e
 
f
u
t
u
r
e
 
w
i
t
h
-
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
t
r
a
f
f
i
c
 

r
e
p
o
r
t
,
 
t
h
i
s
 
i
n
t
e
r
s
e
c
t
i
o
n
 
w
a
s
 
a
s
s
u
m
e
d
 
t
o
 
b
e
c
o
m
e
 
s
i
g
n
a
l
i
z
e
d
.
 

  I
n
p
u
t
 
p
e
a
k
-
h
o
u
r
 
t
r
a
f
f
i
c
 
d
a
t
a
 
w
a
s
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
t
h
e
 
t
r
a
f
f
i
c
 
s
t
u
d
y
 

c
i
t
e
d
 

p
r
e
v
i
o
u
s
l
y
.
 

 
T
h
i
s
 

i
n
c
l
u
d
e
d
 

v
e
h
i
c
l
e
 

a
p
p
r
o
a
c
h
 

v
o
l
u
m
e
s
,
 

s
a
t
u
r
a
t
i
o
n
 
c
a
p
a
c
i
t
y
 
e
s
t
i
m
a
t
e
s
,
 
i
n
t
e
r
s
e
c
t
i
o
n
 
l
a
n
e
a
g
e
 
a
n
d
 
s
i
g
n
a
l
 

t
i
m
i
n
g
s
 
(
w
h
e
r
e
 
a
p
p
l
i
c
a
b
l
e
)
.
 
 
A
l
l
 
e
m
i
s
s
i
o
n
 
f
a
c
t
o
r
s
 
t
h
a
t
 
w
e
r
e
 
i
n
p
u
t
 

t
o
 
C
A
L
3
Q
H
C
 
f
o
r
 
f
r
e
e
-
f
l
o
w
 
t
r
a
f
f
i
c
 
o
n
 
r
o
a
d
w
a
y
s
 
w
e
r
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 

M
O
B
I
L
E
6
.
2
 
b
a
s
e
d
 
o
n
 
a
s
s
u
m
e
d
 
f
r
e
e
-
f
l
o
w
 
v
e
h
i
c
l
e
 
s
p
e
e
d
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 

t
o
 
t
h
e
 
p
o
s
t
e
d
 
s
p
e
e
d
 
l
i
m
i
t
s
 
(
2
5
 
t
o
 
3
5
 
m
p
h
 
d
e
p
e
n
d
i
n
g
 
o
n
 
l
o
c
a
t
i
o
n
)
.
 

  M
o
d
e
l
 
r
o
a
d
w
a
y
s
 
w
e
r
e
 
s
e
t
 
u
p
 
t
o
 
r
e
f
l
e
c
t
 
r
o
a
d
w
a
y
 
g
e
o
m
e
t
r
y
,
 
p
h
y
s
i
c
a
l
 

d
i
m
e
n
s
i
o
n
s
 

a
n
d
 

o
p
e
r
a
t
i
n
g
 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.
 

 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

p
r
e
d
i
c
t
e
d
 
b
y
 
a
i
r
 
q
u
a
l
i
t
y
 
m
o
d
e
l
s
 
g
e
n
e
r
a
l
l
y
 
a
r
e
 
n
o
t
 
c
o
n
s
i
d
e
r
e
d
 
v
a
l
i
d
 

   

2
3
 

 

  

 

  

 
 

w
i
t
h
i
n
 
t
h
e
 
r
o
a
d
w
a
y
-
m
i
x
i
n
g
 
z
o
n
e
.
 
 
T
h
e
 
r
o
a
d
w
a
y
-
m
i
x
i
n
g
 
z
o
n
e
 
i
s
 

u
s
u
a
l
l
y
 
t
a
k
e
n
 
t
o
 
i
n
c
l
u
d
e
 
3
 
m
e
t
e
r
s
 
o
n
 
e
i
t
h
e
r
 
s
i
d
e
 
o
f
 
t
h
e
 
t
r
a
v
e
l
e
d
 

p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
r
o
a
d
w
a
y
 
a
n
d
 
t
h
e
 
t
u
r
b
u
l
e
n
t
 
a
r
e
a
 
w
i
t
h
i
n
 
1
0
 
m
e
t
e
r
s
 
o
f
 

a
 
c
r
o
s
s
 
s
t
r
e
e
t
.
 
 
M
o
d
e
l
 
r
e
c
e
p
t
o
r
 
s
i
t
e
s
 
w
e
r
e
 
t
h
u
s
 
l
o
c
a
t
e
d
 
a
t
 
t
h
e
 

e
d
g
e
s
 
o
f
 
t
h
e
 
m
i
x
i
n
g
 
z
o
n
e
s
 
n
e
a
r
 
a
l
l
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
t
h
a
t
 
w
e
r
e
 
s
t
u
d
i
e
d
 

f
o
r
 
a
l
l
 
t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
.
 
 
T
h
i
s
 
i
m
p
l
i
e
s
 
t
h
a
t
 
p
e
d
e
s
t
r
i
a
n
 
s
i
d
e
w
a
l
k
s
 

e
i
t
h
e
r
 
a
l
r
e
a
d
y
 
e
x
i
s
t
 
o
r
 
a
r
e
 
a
s
s
u
m
e
d
 
t
o
 
e
x
i
s
t
 
i
n
 
t
h
e
 
f
u
t
u
r
e
.
 
 
A
l
l
 

r
e
c
e
p
t
o
r
 
h
e
i
g
h
t
s
 
w
e
r
e
 
p
l
a
c
e
d
 
a
t
 
1
.
8
 
m
e
t
e
r
s
 
a
b
o
v
e
 
g
r
o
u
n
d
 
t
o
 

s
i
m
u
l
a
t
e
 
l
e
v
e
l
s
 
w
i
t
h
i
n
 
t
h
e
 
n
o
r
m
a
l
 
h
u
m
a
n
 
b
r
e
a
t
h
i
n
g
 
z
o
n
e
.
 

  I
n
p
u
t
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
t
u
d
y
 
w
e
r
e
 
d
e
f
i
n
e
d
 
t
o
 

p
r
o
v
i
d
e
 
"
w
o
r
s
t
-
c
a
s
e
"
 
r
e
s
u
l
t
s
.
 
 
O
n
e
 
o
f
 
t
h
e
 
k
e
y
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 

i
n
p
u
t
s
 
i
s
 
a
t
m
o
s
p
h
e
r
i
c
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
y
.
 
 
F
o
r
 
t
h
e
s
e
 
a
n
a
l
y
s
e
s
,
 

a
t
m
o
s
p
h
e
r
i
c
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
y
 
6
 
w
a
s
 
a
s
s
u
m
e
d
 
f
o
r
 
t
h
e
 
m
o
r
n
i
n
g
 

c
a
s
e
s
,
 
w
h
i
l
e
 
a
t
m
o
s
p
h
e
r
i
c
 
s
t
a
b
i
l
i
t
y
 
c
a
t
e
g
o
r
y
 
4
 
w
a
s
 
a
s
s
u
m
e
d
 
f
o
r
 
t
h
e
 

a
f
t
e
r
n
o
o
n
 
c
a
s
e
s
.
 
 
T
h
e
s
e
 
a
r
e
 
t
h
e
 
m
o
s
t
 
c
o
n
s
e
r
v
a
t
i
v
e
 
s
t
a
b
i
l
i
t
y
 

c
a
t
e
g
o
r
i
e
s
 
t
h
a
t
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 
u
s
e
d
 
f
o
r
 
e
s
t
i
m
a
t
i
n
g
 
w
o
r
s
t
-
c
a
s
e
 

p
o
l
l
u
t
a
n
t
 
d
i
s
p
e
r
s
i
o
n
 
w
i
t
h
i
n
 
u
r
b
a
n
 
o
r
 
s
u
b
u
r
b
a
n
 
a
r
e
a
s
 
f
o
r
 
t
h
e
s
e
 

p
e
r
i
o
d
s
.
 
 
A
 
s
u
r
f
a
c
e
 
r
o
u
g
h
n
e
s
s
 
l
e
n
g
t
h
 
o
f
 
1
0
0
 
c
m
 
a
n
d
 
a
 
m
i
x
i
n
g
 

h
e
i
g
h
t
 
o
f
 
1
0
0
0
 
m
e
t
e
r
s
 
w
e
r
e
 
u
s
e
d
 
i
n
 
a
l
l
 
c
a
s
e
s
.
 
 
W
o
r
s
t
-
c
a
s
e
 
w
i
n
d
 

c
o
n
d
i
t
i
o
n
s
 
w
e
r
e
 
d
e
f
i
n
e
d
 
a
s
 
a
 
w
i
n
d
 
s
p
e
e
d
 
o
f
 
1
 
m
e
t
e
r
 
p
e
r
 
s
e
c
o
n
d
 

w
i
t
h
 

a
 

w
i
n
d
 

d
i
r
e
c
t
i
o
n
 

r
e
s
u
l
t
i
n
g
 

i
n
 

t
h
e
 

h
i
g
h
e
s
t
 

p
r
e
d
i
c
t
e
d
 

c
o
n
c
e
n
t
r
a
t
i
o
n
.
 
 
C
o
n
c
e
n
t
r
a
t
i
o
n
 
e
s
t
i
m
a
t
e
s
 
w
e
r
e
 
c
a
l
c
u
l
a
t
e
d
 
a
t
 
w
i
n
d
 

d
i
r
e
c
t
i
o
n
s
 
o
f
 
e
v
e
r
y
 
5
 
d
e
g
r
e
e
s
.
 
 

  E
x
i
s
t
i
n
g
 
b
a
c
k
g
r
o
u
n
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
v
i
c
i
n
i
t
y
 
a
r
e
 
b
e
l
i
e
v
e
d
 
t
o
 
b
e
 
a
t
 
l
o
w
 
l
e
v
e
l
s
.
 
T
h
u
s
,
 

b
a
c
k
g
r
o
u
n
d
 
c
o
n
t
r
i
b
u
t
i
o
n
s
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
f
r
o
m
 
s
o
u
r
c
e
s
 
o
r
 

r
o
a
d
w
a
y
s
 
n
o
t
 
d
i
r
e
c
t
l
y
 
c
o
n
s
i
d
e
r
e
d
 
i
n
 
t
h
e
 
a
n
a
l
y
s
i
s
 
w
e
r
e
 
a
c
c
o
u
n
t
e
d
 

f
o
r
 
b
y
 
a
d
d
i
n
g
 
a
 
b
a
c
k
g
r
o
u
n
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
f
 
1
.
0
 
p
p
m
 
t
o
 
a
l
l
 

p
r
e
d
i
c
t
e
d
 
(
m
o
d
e
l
e
d
)
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
2
0
1
0
.
 
 
A
l
t
h
o
u
g
h
 
i
n
c
r
e
a
s
e
d
 



   

2
4
 

 

  

 

  

 
 

t
r
a
f
f
i
c
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
o
c
c
u
r
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
d
u
r
i
n
g
 
t
h
e
 

n
e
x
t
 
s
e
v
e
r
a
l
 
y
e
a
r
s
 
w
i
t
h
 
o
r
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
,
 
b
a
c
k
g
r
o
u
n
d
 
c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

m
a
y
 

n
o
t
 

c
h
a
n
g
e
 

s
i
g
n
i
f
i
c
a
n
t
l
y
 

s
i
n
c
e
 

i
n
d
i
v
i
d
u
a
l
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
 
a
r
e
 
f
o
r
e
c
a
s
t
 
t
o
 
d
e
c
r
e
a
s
e
 

w
i
t
h
 
t
i
m
e
 
(
o
f
f
s
e
t
t
i
n
g
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
r
a
f
f
i
c
 
g
r
o
w
t
h
)
.
 
 
H
e
n
c
e
,
 
a
 

b
a
c
k
g
r
o
u
n
d
 
v
a
l
u
e
 
o
f
 
1
.
0
 
p
p
m
 
w
a
s
 
a
s
s
u
m
e
d
 
t
o
 
p
e
r
s
i
s
t
 
f
o
r
 
t
h
e
 
f
u
t
u
r
e
 

s
c
e
n
a
r
i
o
s
 
s
t
u
d
i
e
d
.
 

  P
r
e
d
i
c
t
e
d
 
W
o
r
s
t
-
C
a
s
e
 
1
-
H
o
u
r
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

 T
a
b
l
e
 
5
 
s
u
m
m
a
r
i
z
e
s
 
t
h
e
 
f
i
n
a
l
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
m
o
d
e
l
i
n
g
 
s
t
u
d
y
 
i
n
 
t
h
e
 

f
o
r
m
 
o
f
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
m
o
r
n
i
n
g
 
a
n
d
 
a
f
t
e
r
n
o
o
n
 

a
m
b
i
e
n
t
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.
 
 
T
h
e
s
e
 
r
e
s
u
l
t
s
 
c
a
n
 
b
e
 

c
o
m
p
a
r
e
d
 
d
i
r
e
c
t
l
y
 
t
o
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
t
h
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
.
 
 
E
s
t
i
m
a
t
e
d
 

w
o
r
s
t
-
c
a
s
e
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
e
 

t
a
b
l
e
 
f
o
r
 
t
h
r
e
e
 
s
c
e
n
a
r
i
o
s
:
 
 
y
e
a
r
 
2
0
1
0
 
w
i
t
h
 
e
x
i
s
t
i
n
g
 
t
r
a
f
f
i
c
,
 
y
e
a
r
 

2
0
2
1
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
,
 
a
n
d
 
y
e
a
r
 
2
0
2
1
 
w
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
T
h
e
 

l
o
c
a
t
i
o
n
s
 
o
f
 
t
h
e
s
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
l
l
 

o
c
c
u
r
r
e
d
 
a
t
 
o
r
 
v
e
r
y
 
n
e
a
r
 
t
h
e
 
i
n
d
i
c
a
t
e
d
 
i
n
t
e
r
s
e
c
t
i
o
n
s
.
 

  A
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e
 
t
a
b
l
e
,
 
t
h
e
 
h
i
g
h
e
s
t
 
e
s
t
i
m
a
t
e
d
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
-

t
i
o
n
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
v
i
c
i
n
i
t
y
 
f
o
r
 
t
h
e
 
p
r
e
s
e
n
t
 
(
2
0
1
0
)
 
c
a
s
e
 
w
a
s
 

6
.
3
 
p
p
m
.
 
 
T
h
i
s
 
w
a
s
 
p
r
o
j
e
c
t
e
d
 
t
o
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 
m
o
r
n
i
n
g
 
p
e
a
k
 

t
r
a
f
f
i
c
 
h
o
u
r
 
n
e
a
r
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
n
d
 
K
a
o
n
o
h
i
 

S
t
r
e
e
t
.
 
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
t
 
o
t
h
e
r
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
t
i
m
e
s
 
s
t
u
d
i
e
d
 
w
e
r
e
 

5
.
3
 
p
p
m
 
o
r
 
l
o
w
e
r
.
 
 
A
l
l
 
p
r
e
d
i
c
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

f
o
r
 
t
h
e
 
2
0
1
0
 
s
c
e
n
a
r
i
o
 
w
e
r
e
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
A
A
Q
S
 
o
f
 
3
5
 
p
p
m
 

a
n
d
 
t
h
e
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
 
o
f
 
9
 
p
p
m
.
 

  
 

   

2
5
 

 

  

 

  

 
 

I
n
 
t
h
e
 
y
e
a
r
 
2
0
2
1
 
w
i
t
h
o
u
t
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
,
 
t
h
e
 
h
i
g
h
e
s
t
 
w
o
r
s
t
-

c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
w
a
s
 
a
g
a
i
n
 
p
r
e
d
i
c
t
e
d
 
t
o
 
o
c
c
u
r
 
d
u
r
i
n
g
 
t
h
e
 

m
o
r
n
i
n
g
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
n
d
 
K
a
o
n
o
h
i
 
S
t
r
e
e
t
.
 
 

A
 
v
a
l
u
e
 
o
f
 
5
.
4
 
p
p
m
 
w
a
s
 
p
r
e
d
i
c
t
e
d
 
t
o
 
o
c
c
u
r
 
a
t
 
t
h
i
s
 
l
o
c
a
t
i
o
n
 
a
n
d
 

t
i
m
e
.
 
 
P
e
a
k
-
h
o
u
r
 
w
o
r
s
t
-
c
a
s
e
 
v
a
l
u
e
s
 
a
t
 
t
h
e
 
o
t
h
e
r
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 

t
i
m
e
s
 
s
t
u
d
i
e
d
 
f
o
r
 
t
h
e
 
2
0
2
1
 
w
i
t
h
o
u
t
 
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
 
r
a
n
g
e
d
 
b
e
t
w
e
e
n
 

2
.
5
 
a
n
d
 
4
.
8
 
p
p
m
.
 
 
C
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
e
x
i
s
t
i
n
g
 
c
a
s
e
,
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

g
e
n
e
r
a
l
l
y
 
d
e
c
r
e
a
s
e
d
 
s
o
m
e
w
h
a
t
 
a
t
 
a
l
l
 
l
o
c
a
t
i
o
n
s
 
s
t
u
d
i
e
d
.
 
 
W
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
 
r
e
m
a
i
n
e
d
 
w
e
l
l
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 

a
n
d
 
n
a
t
i
o
n
a
l
 
s
t
a
n
d
a
r
d
s
.
 

  I
n
 
t
h
e
 
y
e
a
r
 
2
0
2
1
 
w
i
t
h
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
,
 
t
h
e
 
p
r
e
d
i
c
t
e
d
 
h
i
g
h
e
s
t
 

w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
c
c
u
r
r
e
d
 
a
g
a
i
n
 
d
u
r
i
n
g
 
t
h
e
 
m
o
r
n
i
n
g
 

a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
n
d
 
K
a
o
n
o
h
i
 
S
t
r
e
e
t
 
w
i
t
h
 
a
 

v
a
l
u
e
 
o
f
 
5
.
5
 
p
p
m
.
 
 
O
t
h
e
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
 
r
a
n
g
e
d
 

b
e
t
w
e
e
n
 
3
.
1
 
a
n
d
 
5
.
3
 
p
p
m
.
 
 
A
l
t
h
o
u
g
h
 
t
h
e
 
p
r
e
d
i
c
t
e
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

i
n
c
r
e
a
s
e
d
 
s
l
i
g
h
t
l
y
 
a
t
 
a
l
l
 
o
f
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
s
t
u
d
i
e
d
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 

w
i
t
h
o
u
t
 
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
,
 
t
h
e
 
v
a
l
u
e
s
 
r
e
m
a
i
n
e
d
 
w
e
l
l
 
w
i
t
h
i
n
 
t
h
e
 

s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
s
t
a
n
d
a
r
d
s
.
 

  P
r
e
d
i
c
t
e
d
 
W
o
r
s
t
-
C
a
s
e
 
8
-
H
o
u
r
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 

 W
o
r
s
t
-
c
a
s
e
 
8
-
h
o
u
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
e
s
t
i
m
a
t
e
d
 
b
y
 

m
u
l
t
i
p
l
y
i
n
g
 
t
h
e
 
w
o
r
s
t
-
c
a
s
e
 
1
-
h
o
u
r
 
v
a
l
u
e
s
 
b
y
 
a
 
p
e
r
s
i
s
t
e
n
c
e
 
f
a
c
t
o
r
 

o
f
 
0
.
5
.
 
 
T
h
i
s
 
a
c
c
o
u
n
t
s
 
f
o
r
 
t
w
o
 
f
a
c
t
o
r
s
:
 
(
1
)
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
s
 

a
v
e
r
a
g
e
d
 
o
v
e
r
 
e
i
g
h
t
 
h
o
u
r
s
 
a
r
e
 
l
o
w
e
r
 
t
h
a
n
 
p
e
a
k
 
1
-
h
o
u
r
 
v
a
l
u
e
s
,
 
a
n
d
 

(
2
)
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
a
r
e
 
m
o
r
e
 
v
a
r
i
a
b
l
e
 
(
a
n
d
 
h
e
n
c
e
 
m
o
r
e
 

f
a
v
o
r
a
b
l
e
 
f
o
r
 
d
i
s
p
e
r
s
i
o
n
)
 
o
v
e
r
 
a
n
 
8
-
h
o
u
r
 
p
e
r
i
o
d
 
t
h
a
n
 
t
h
e
y
 
a
r
e
 
f
o
r
 

a
 
s
i
n
g
l
e
 
h
o
u
r
.
 
 
B
a
s
e
d
 
o
n
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
,
 
1
-
h
o
u
r
 
t
o
 
8
-
h
o
u
r
 
p
e
r
s
i
s
-

t
e
n
c
e
 
f
a
c
t
o
r
s
 
f
o
r
 
m
o
s
t
 
l
o
c
a
t
i
o
n
s
 
g
e
n
e
r
a
l
l
y
 
v
a
r
y
 
f
r
o
m
 
0
.
4
 
t
o
 
0
.
8
 

w
i
t
h
 
0
.
6
 
b
e
i
n
g
 
t
h
e
 
m
o
s
t
 
t
y
p
i
c
a
l
.
 
 
O
n
e
 
s
t
u
d
y
 
[
9
]
 
b
a
s
e
d
 
o
n
 
m
o
d
e
l
i
n
g
 



   

2
6
 

 

  

 

  

 
 

c
o
n
c
l
u
d
e
d
 

t
h
a
t
 

1
-
h
o
u
r
 

t
o
 

8
-
h
o
u
r
 

p
e
r
s
i
s
t
e
n
c
e
 

f
a
c
t
o
r
s
 

c
o
u
l
d
 

t
y
p
i
c
a
l
l
y
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
r
a
n
g
e
 
f
r
o
m
 
0
.
4
 
t
o
 
0
.
5
.
 
 
E
P
A
 
g
u
i
d
e
l
i
n
e
s
 

[
1
0
]
 
r
e
c
o
m
m
e
n
d
 
u
s
i
n
g
 
a
 
v
a
l
u
e
 
o
f
 
0
.
7
 
u
n
l
e
s
s
 
a
 
l
o
c
a
l
l
y
 
d
e
r
i
v
e
d
 

p
e
r
s
i
s
t
e
n
c
e
 
f
a
c
t
o
r
 
i
s
 
a
v
a
i
l
a
b
l
e
.
 
 
R
e
c
e
n
t
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
 
f
o
r
 

l
o
c
a
t
i
o
n
s
 
o
n
 
O
a
h
u
 
r
e
p
o
r
t
e
d
 
b
y
 
t
h
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
 
[
1
1
]
 

s
u
g
g
e
s
t
 
t
h
a
t
 
t
h
i
s
 
f
a
c
t
o
r
 
m
a
y
 
r
a
n
g
e
 
b
e
t
w
e
e
n
 
a
b
o
u
t
 
0
.
2
 
a
n
d
 
0
.
6
 

d
e
p
e
n
d
i
n
g
 
o
n
 
l
o
c
a
t
i
o
n
 
a
n
d
 
t
r
a
f
f
i
c
 
v
a
r
i
a
b
i
l
i
t
y
.
 
 
C
o
n
s
i
d
e
r
i
n
g
 
t
h
e
 

l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
n
d
 
t
h
e
 
t
r
a
f
f
i
c
 
p
a
t
t
e
r
n
 
f
o
r
 
t
h
e
 
a
r
e
a
,
 
a
 

1
-
h
o
u
r
 
t
o
 
8
-
h
o
u
r
 
p
e
r
s
i
s
t
e
n
c
e
 
f
a
c
t
o
r
 
o
f
 
0
.
5
 
w
i
l
l
 
l
i
k
e
l
y
 
y
i
e
l
d
 

r
e
a
s
o
n
a
b
l
e
 
e
s
t
i
m
a
t
e
s
 
o
f
 
w
o
r
s
t
-
c
a
s
e
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.
 

  T
h
e
 
r
e
s
u
l
t
i
n
g
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
r
e
 

i
n
d
i
c
a
t
e
d
 
i
n
 
T
a
b
l
e
 
6
.
 
 
F
o
r
 
t
h
e
 
2
0
1
0
 
s
c
e
n
a
r
i
o
,
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-

c
a
s
e
 
8
-
h
o
u
r
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 
s
i
x
 
l
o
c
a
t
i
o
n
s
 

s
t
u
d
i
e
d
 
r
a
n
g
e
d
 
f
r
o
m
 
2
.
0
 
p
p
m
 
a
t
 
t
h
e
 
M
o
a
n
a
l
u
a
 
R
o
a
d
/
P
e
a
r
l
r
i
d
g
e
 
S
c
h
o
o
l
 

i
n
t
e
r
s
e
c
t
i
o
n
 
t
o
 
3
.
2
 
p
p
m
 
a
t
 
t
h
e
 
M
o
a
n
a
l
u
a
 
R
o
a
d
/
K
a
o
n
o
h
i
 
S
t
r
e
e
t
 

i
n
t
e
r
s
e
c
t
i
o
n
.
 
 
T
h
e
 
e
s
t
i
m
a
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
e
 

e
x
i
s
t
i
n
g
 
c
a
s
e
 
w
e
r
e
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
 
o
f
 
4
.
4
 
p
p
m
 
a
n
d
 

t
h
e
 
n
a
t
i
o
n
a
l
 
l
i
m
i
t
 
o
f
 
9
 
p
p
m
.
 

  F
o
r
 

t
h
e
 

y
e
a
r
 

2
0
2
1
 

w
i
t
h
o
u
t
 

p
r
o
j
e
c
t
 

s
c
e
n
a
r
i
o
,
 

w
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
r
a
n
g
e
d
 
b
e
t
w
e
e
n
 
1
.
8
 
a
n
d
 
2
.
7
 
p
p
m
,
 
w
i
t
h
 
t
h
e
 
h
i
g
h
e
s
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
c
c
u
r
r
i
n
g
 
a
t
 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
n
d
 
K
a
o
n
o
h
i
 
S
t
r
e
e
t
.
 
 
A
l
l
 

p
r
e
d
i
c
t
e
d
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 
w
i
t
h
i
n
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n
a
l
 

s
t
a
n
d
a
r
d
s
.
 

  F
o
r
 
t
h
e
 
2
0
2
1
 
w
i
t
h
 
p
r
o
j
e
c
t
 
s
c
e
n
a
r
i
o
,
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
e
r
e
 

p
r
e
d
i
c
t
e
d
 
t
o
 
e
i
t
h
e
r
 
i
n
c
r
e
a
s
e
 
s
l
i
g
h
t
l
y
 
o
r
 
r
e
m
a
i
n
 
u
n
c
h
a
n
g
e
d
 
c
o
m
p
a
r
e
d
 

t
o
 
t
h
e
 
w
i
t
h
o
u
t
 
p
r
o
j
e
c
t
 
c
a
s
e
.
 
 
P
r
e
d
i
c
t
e
d
 
w
o
r
s
t
-
c
a
s
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

r
a
n
g
e
d
 

f
r
o
m
 

2
.
1
 

t
o
 

2
.
8
 
p
p
m
 

w
i
t
h
 

t
h
e
 

h
i
g
h
e
s
t
 

c
o
n
c
e
n
t
r
a
t
i
o
n
 

   

2
7
 

 

  

 

  

 
 

o
c
c
u
r
r
i
n
g
 
a
g
a
i
n
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
M
o
a
n
a
l
u
a
 
R
o
a
d
 
a
n
d
 
K
a
o
n
o
h
i
 

S
t
r
e
e
t
.
 
 
A
l
l
 
p
r
e
d
i
c
t
e
d
 
8
-
h
o
u
r
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
 

w
e
r
e
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
n
d
 
t
h
e
 
s
t
a
t
e
 
A
A
Q
S
.
 

  C
o
n
s
e
r
v
a
t
i
v
e
n
e
s
s
 
o
f
 
E
s
t
i
m
a
t
e
s
 

 T
h
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
i
s
 
s
t
u
d
y
 
r
e
f
l
e
c
t
 
s
e
v
e
r
a
l
 
a
s
s
u
m
p
t
i
o
n
s
 
t
h
a
t
 
w
e
r
e
 

m
a
d
e
 

c
o
n
c
e
r
n
i
n
g
 

b
o
t
h
 

t
r
a
f
f
i
c
 

m
o
v
e
m
e
n
t
 

a
n
d
 

w
o
r
s
t
-
c
a
s
e
 

m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
.
 
 
O
n
e
 
s
u
c
h
 
a
s
s
u
m
p
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
w
o
r
s
t
-

c
a
s
e
 
m
e
t
e
o
r
o
l
o
g
i
c
a
l
 
c
o
n
d
i
t
i
o
n
s
 
i
s
 
t
h
a
t
 
a
 
w
i
n
d
 
s
p
e
e
d
 
o
f
 
1
 
m
e
t
e
r
 
p
e
r
 

s
e
c
o
n
d
 
w
i
t
h
 
a
 
s
t
e
a
d
y
 
d
i
r
e
c
t
i
o
n
 
f
o
r
 
1
 
h
o
u
r
 
w
i
l
l
 
o
c
c
u
r
.
 
 
A
 
s
t
e
a
d
y
 

w
i
n
d
 
o
f
 
1
 
m
e
t
e
r
 
p
e
r
 
s
e
c
o
n
d
 
b
l
o
w
i
n
g
 
f
r
o
m
 
a
 
s
i
n
g
l
e
 
d
i
r
e
c
t
i
o
n
 
f
o
r
 
a
n
 

h
o
u
r
 
i
s
 
e
x
t
r
e
m
e
l
y
 
u
n
l
i
k
e
l
y
 
a
n
d
 
m
a
y
 
o
c
c
u
r
 
o
n
l
y
 
o
n
c
e
 
a
 
y
e
a
r
 
o
r
 
l
e
s
s
.
 
 

W
i
t
h
 
w
i
n
d
 
s
p
e
e
d
s
 
o
f
 
2
 
m
e
t
e
r
s
 
p
e
r
 
s
e
c
o
n
d
,
 
f
o
r
 
e
x
a
m
p
l
e
,
 
c
o
m
p
u
t
e
d
 

c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
w
o
u
l
d
 
b
e
 
o
n
l
y
 
a
b
o
u
t
 
h
a
l
f
 
t
h
e
 
v
a
l
u
e
s
 

g
i
v
e
n
 
a
b
o
v
e
.
 
 
T
h
e
 
8
-
h
o
u
r
 
e
s
t
i
m
a
t
e
s
 
a
r
e
 
a
l
s
o
 
c
o
n
s
e
r
v
a
t
i
v
e
 
i
n
 
t
h
a
t
 

i
t
 
i
s
 
u
n
l
i
k
e
l
y
 
t
h
a
t
 
a
n
y
o
n
e
 
w
o
u
l
d
 
o
c
c
u
p
y
 
t
h
e
 
a
s
s
u
m
e
d
 
r
e
c
e
p
t
o
r
 
s
i
t
e
s
 

(
w
i
t
h
i
n
 
3
 
m
 
o
f
 
t
h
e
 
r
o
a
d
w
a
y
s
)
 
f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
8
 
h
o
u
r
s
.
 

  7.
2 
 E
le
ct
ri
ca
l 
De
ma
nd
 

 T
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
a
l
s
o
 
w
i
l
l
 
c
a
u
s
e
 
i
n
d
i
r
e
c
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 

e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
o
w
e
r
 
g
e
n
e
r
a
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
 
a
s
 
a
 
c
o
n
s
e
q
u
e
n
c
e
 
o
f
 

e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
u
s
a
g
e
.
 
 
T
h
e
 
a
n
n
u
a
l
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
 
i
s
 
e
s
t
i
m
a
t
e
d
 
t
o
 
r
e
a
c
h
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
2
8
 
m
i
l
l
i
o
n
 
k
i
l
o
w
a
t
t
-

h
o
u
r
s
 
[
1
2
]
.
 
 
E
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
w
i
l
l
 
m
o
s
t
 
p
r
o
b
a
b
l
y
 

b
e
 
p
r
o
v
i
d
e
d
 
m
a
i
n
l
y
 
b
y
 
o
i
l
-
f
i
r
e
d
 
g
e
n
e
r
a
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
 
l
o
c
a
t
e
d
 
o
n
 

O
a
h
u
,
 
b
u
t
 
s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
p
o
w
e
r
 
c
o
u
l
d
 
a
l
s
o
 
c
o
m
e
 
f
r
o
m
 
s
o
u
r
c
e
s
 

b
u
r
n
i
n
g
 
o
t
h
e
r
 
f
u
e
l
s
,
 
s
u
c
h
 
a
s
 
H
-
P
o
w
e
r
 
a
n
d
 
t
h
e
 
A
E
S
 
c
o
a
l
-
f
i
r
e
d
 
p
o
w
e
r
 

p
l
a
n
t
 
a
t
 
C
a
m
p
b
e
l
l
 
I
n
d
u
s
t
r
i
a
l
 
P
a
r
k
,
 
o
r
 
f
r
o
m
 
r
e
n
e
w
a
b
l
e
 
e
n
e
r
g
y
 

r
e
s
o
u
r
c
e
s
 
t
h
a
t
 
a
r
e
 
c
u
r
r
e
n
t
l
y
 
b
e
i
n
g
 
d
e
v
e
l
o
p
e
d
.
 
 
I
n
 
o
r
d
e
r
 
t
o
 
m
e
e
t
 



   

2
8
 

 

  

 

  

 
 

t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
n
e
e
d
s
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
,
 
p
o
w
e
r
 

g
e
n
e
r
a
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
 
m
a
y
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
b
u
r
n
 
m
o
r
e
 
f
u
e
l
 
a
n
d
 
h
e
n
c
e
 

m
o
r
e
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
m
a
y
 
b
e
 
e
m
i
t
t
e
d
 
a
t
 
t
h
e
s
e
 
f
a
c
i
l
i
t
i
e
s
.
 
 
G
i
v
e
n
 
i
n
 

T
a
b
l
e
 
7
 
a
r
e
 
e
s
t
i
m
a
t
e
s
 
o
f
 
t
h
e
 
i
n
d
i
r
e
c
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 

t
h
a
t
 
w
o
u
l
d
 
r
e
s
u
l
t
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
a
s
s
u
m
i
n
g
 
a
l
l
 

p
o
w
e
r
 
i
s
 
p
r
o
v
i
d
e
d
 
b
y
 
b
u
r
n
i
n
g
 
m
o
r
e
 
f
u
e
l
 
o
i
l
 
a
t
 
O
a
h
u
'
s
 
p
o
w
e
r
 

p
l
a
n
t
s
.
 
 
T
h
e
s
e
 
v
a
l
u
e
s
 
c
a
n
 
b
e
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
i
s
l
a
n
d
-
w
i
d
e
 
e
m
i
s
s
i
o
n
 

e
s
t
i
m
a
t
e
s
 
f
o
r
 
1
9
9
3
 
g
i
v
e
n
 
i
n
 
T
a
b
l
e
 
3
.
 
 
T
h
e
 
e
s
t
i
m
a
t
e
d
 
i
n
d
i
r
e
c
t
 

e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
r
o
j
e
c
t
 
e
l
e
c
t
r
i
c
a
l
 
d
e
m
a
n
d
 
a
m
o
u
n
t
 
t
o
 
l
e
s
s
 
t
h
a
n
 

0
.
1
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
p
r
e
s
e
n
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
e
m
i
s
s
i
o
n
s
 
o
c
c
u
r
r
i
n
g
 
o
n
 

O
a
h
u
.
 

  7
.
3
 
 
S
o
l
i
d
 
W
a
s
t
e
 
D
i
s
p
o
s
a
l
 

 S
o
l
i
d
 
w
a
s
t
e
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
 
w
h
e
n
 
f
u
l
l
y
 

c
o
m
p
l
e
t
e
d
 
a
n
d
 
o
c
c
u
p
i
e
d
 
i
s
 
n
o
t
 
e
x
p
e
c
t
e
d
 
t
o
 
e
x
c
e
e
d
 
a
b
o
u
t
 
1
5
 
t
o
n
s
 

p
e
r
 
d
a
y
 
[
1
3
]
.
 
 
M
o
s
t
 
p
r
o
j
e
c
t
 
r
e
f
u
s
e
 
w
i
l
l
 
l
i
k
e
l
y
 
b
e
 
h
a
u
l
e
d
 
a
w
a
y
 
a
n
d
 

b
u
r
n
e
d
 
a
t
 
t
h
e
 
H
-
P
o
w
e
r
 
f
a
c
i
l
i
t
y
 
a
t
 
C
a
m
p
b
e
l
l
 
I
n
d
u
s
t
r
i
a
l
 
P
a
r
k
 
t
o
 

g
e
n
e
r
a
t
e
 

e
l
e
c
t
r
i
c
i
t
y
.
 

 
B
u
r
n
i
n
g
 

o
f
 

t
h
e
 

w
a
s
t
e
 

t
o
 

g
e
n
e
r
a
t
e
 

e
l
e
c
t
r
i
c
i
t
y
 
w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
e
m
i
s
s
i
o
n
s
 
o
f
 
p
a
r
t
i
c
u
l
a
t
e
,
 
c
a
r
b
o
n
 

m
o
n
o
x
i
d
e
 
a
n
d
 
o
t
h
e
r
 
c
o
n
t
a
m
i
n
a
n
t
s
,
 
b
u
t
 
t
h
e
s
e
 
w
i
l
l
 
b
e
 
o
f
f
s
e
t
 
t
o
 
s
o
m
e
 

e
x
t
e
n
t
 
b
y
 
r
e
d
u
c
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
f
u
e
l
 
o
i
l
 
t
h
a
t
 
w
o
u
l
d
 
b
e
 
r
e
q
u
i
r
e
d
 

t
o
 
g
e
n
e
r
a
t
e
 
e
l
e
c
t
r
i
c
i
t
y
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
T
a
b
l
e
 
8
 
g
i
v
e
s
 
e
m
i
s
s
i
o
n
 

e
s
t
i
m
a
t
e
s
 
a
s
s
u
m
i
n
g
 
a
l
l
 
p
r
o
j
e
c
t
 
s
o
l
i
d
 
w
a
s
t
e
 
i
s
 
b
u
r
n
e
d
 
a
t
 
H
-
P
o
w
e
r
.
 
 

T
h
e
s
e
 

v
a
l
u
e
s
 

c
a
n
 

b
e
 

c
o
m
p
a
r
e
d
 

t
o
 

t
h
e
 

i
s
l
a
n
d
-
w
i
d
e
 

e
m
i
s
s
i
o
n
 

e
s
t
i
m
a
t
e
s
 
f
o
r
 
1
9
9
3
 
g
i
v
e
n
 
i
n
 
T
a
b
l
e
 
3
.
 
 
T
h
e
 
e
s
t
i
m
a
t
e
d
 
p
o
t
e
n
t
i
a
l
 

i
n
d
i
r
e
c
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
r
o
j
e
c
t
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
s
p
o
s
a
l
 
d
e
m
a
n
d
 

a
m
o
u
n
t
 
t
o
 
l
e
s
s
 
t
h
a
n
 
0
.
1
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
p
r
e
s
e
n
t
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 

e
m
i
s
s
i
o
n
s
 
o
c
c
u
r
r
i
n
g
 
o
n
 
O
a
h
u
.
 

  

   

2
9
 

 

  

 

  

 
 

8.
0 
 C
ON
CL
US
IO
NS
 A
ND
 R
EC
OM
ME
ND
AT
IO
NS
 

 T
h
e
 
m
a
j
o
r
 
p
o
t
e
n
t
i
a
l
 
s
h
o
r
t
-
t
e
r
m
 
a
i
r
 
q
u
a
l
i
t
y
 
i
m
p
a
c
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 

w
i
l
l
 
o
c
c
u
r
 
f
r
o
m
 
t
h
e
 
e
m
i
s
s
i
o
n
 
o
f
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 

p
h
a
s
e
s
.
 
U
n
c
o
n
t
r
o
l
l
e
d
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
e
s
t
i
m
a
t
e
d
 
t
o
 
a
m
o
u
n
t
 
t
o
 
a
b
o
u
t
 
1
.
2
 
t
o
n
s
 
p
e
r
 
a
c
r
e
 
p
e
r
 

m
o
n
t
h
,
 
d
e
p
e
n
d
i
n
g
 
o
n
 
r
a
i
n
f
a
l
l
.
 
 
T
o
 
c
o
n
t
r
o
l
 
d
u
s
t
,
 
a
c
t
i
v
e
 
w
o
r
k
 
a
r
e
a
s
 

a
n
d
 
a
n
y
 
t
e
m
p
o
r
a
r
y
 
u
n
p
a
v
e
d
 
w
o
r
k
 
r
o
a
d
s
 
s
h
o
u
l
d
 
b
e
 
w
a
t
e
r
e
d
 
a
t
 
l
e
a
s
t
 

t
w
i
c
e
 
d
a
i
l
y
 
o
n
 
d
a
y
s
 
w
i
t
h
o
u
t
 
r
a
i
n
f
a
l
l
.
 
 
U
s
e
 
o
f
 
w
i
n
d
 
s
c
r
e
e
n
s
 
a
n
d
/
o
r
 

l
i
m
i
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
i
s
 
d
i
s
t
u
r
b
e
d
 
a
t
 
a
n
y
 
g
i
v
e
n
 
t
i
m
e
 
w
i
l
l
 
a
l
s
o
 

h
e
l
p
 
t
o
 
c
o
n
t
a
i
n
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
.
 
 
W
i
n
d
 
e
r
o
s
i
o
n
 
o
f
 
i
n
a
c
t
i
v
e
 

a
r
e
a
s
 
o
f
 
t
h
e
 
s
i
t
e
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
d
i
s
t
u
r
b
e
d
 
c
o
u
l
d
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
b
y
 

m
u
l
c
h
i
n
g
 
o
r
 
b
y
 
t
h
e
 
u
s
e
 
o
f
 
c
h
e
m
i
c
a
l
 
s
o
i
l
 
s
t
a
b
i
l
i
z
e
r
s
.
 
 
D
i
r
t
-
h
a
u
l
i
n
g
 

t
r
u
c
k
s
 
s
h
o
u
l
d
 
b
e
 
c
o
v
e
r
e
d
 
w
h
e
n
 
t
r
a
v
e
l
i
n
g
 
o
n
 
r
o
a
d
w
a
y
s
 
t
o
 
p
r
e
v
e
n
t
 

w
i
n
d
a
g
e
.
 
 
A
 
r
o
u
t
i
n
e
 
r
o
a
d
 
c
l
e
a
n
i
n
g
 
a
n
d
/
o
r
 
t
i
r
e
 
w
a
s
h
i
n
g
 
p
r
o
g
r
a
m
 
w
i
l
l
 

a
l
s
o
 
h
e
l
p
 
t
o
 
r
e
d
u
c
e
 
f
u
g
i
t
i
v
e
 
d
u
s
t
 
e
m
i
s
s
i
o
n
s
 
t
h
a
t
 
m
a
y
 
o
c
c
u
r
 
a
s
 
a
 

r
e
s
u
l
t
 
o
f
 
t
r
u
c
k
s
 
t
r
a
c
k
i
n
g
 
d
i
r
t
 
o
n
t
o
 
p
a
v
e
d
 
r
o
a
d
w
a
y
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 

a
r
e
a
.
 
 
P
a
v
i
n
g
 
o
f
 
p
a
r
k
i
n
g
 
a
r
e
a
s
 
a
n
d
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
l
a
n
d
s
c
a
p
i
n
g
 

e
a
r
l
y
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 
w
i
l
l
 
a
l
s
o
 
h
e
l
p
 
t
o
 
c
o
n
t
r
o
l
 
d
u
s
t
.
 

  D
u
r
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 

p
h
a
s
e
s
,
 

e
m
i
s
s
i
o
n
s
 

f
r
o
m
 

e
n
g
i
n
e
 

e
x
h
a
u
s
t
s
 

(
p
r
i
m
a
r
i
l
y
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
a
n
d
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
)
 
w
i
l
l
 

a
l
s
o
 
o
c
c
u
r
 
b
o
t
h
 
f
r
o
m
 
o
n
-
s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
f
r
o
m
 

v
e
h
i
c
l
e
s
 
u
s
e
d
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
e
r
s
 
a
n
d
 
f
r
o
m
 
t
r
u
c
k
s
 
t
r
a
v
e
l
i
n
g
 
t
o
 

a
n
d
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
I
n
c
r
e
a
s
e
d
 
v
e
h
i
c
u
l
a
r
 
e
m
i
s
s
i
o
n
s
 
d
u
e
 
t
o
 

d
i
s
r
u
p
t
i
o
n
 
o
f
 
t
r
a
f
f
i
c
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
/
o
r
 
c
o
m
m
u
t
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
e
r
s
 
c
a
n
 
b
e
 
a
l
l
e
v
i
a
t
e
d
 
b
y
 
m
o
v
i
n
g
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 

p
e
r
s
o
n
n
e
l
 
t
o
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
 
o
f
f
-
p
e
a
k
 
t
r
a
f
f
i
c
 
h
o
u
r
s
.
 

  A
f
t
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
i
s
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
i
t
 
i
s
 

f
u
l
l
y
 
o
c
c
u
p
i
e
d
,
 
c
a
r
b
o
n
 
m
o
n
o
x
i
d
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 



   

3
0
 

 

  

 

  

 
 

a
r
e
a
 
w
i
l
l
 
l
i
k
e
l
y
 
i
n
c
r
e
a
s
e
 
s
l
i
g
h
t
l
y
 
d
u
e
 
t
o
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
r
o
j
e
c
t
-

r
e
l
a
t
e
d
 

m
o
t
o
r
 

v
e
h
i
c
l
e
 

t
r
a
f
f
i
c
,
 

b
u
t
 

w
o
r
s
t
-
c
a
s
e
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 

s
h
o
u
l
d
 
r
e
m
a
i
n
 
w
i
t
h
i
n
 
b
o
t
h
 
t
h
e
 
s
t
a
t
e
 
a
n
d
 
t
h
e
 
n
a
t
i
o
n
a
l
 
a
m
b
i
e
n
t
 
a
i
r
 

q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
.
 

 
I
m
p
l
e
m
e
n
t
i
n
g
 

a
n
y
 

a
i
r
 

q
u
a
l
i
t
y
 

m
i
t
i
g
a
t
i
o
n
 

m
e
a
s
u
r
e
s
 
f
o
r
 
l
o
n
g
-
t
e
r
m
 
t
r
a
f
f
i
c
-
r
e
l
a
t
e
d
 
i
m
p
a
c
t
s
 
i
s
 
u
n
n
e
c
e
s
s
a
r
y
 
a
n
d
 

u
n
w
a
r
r
a
n
t
e
d
.
 
 

  A
n
y
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
s
 
o
n
 
a
i
r
 
q
u
a
l
i
t
y
 
d
u
e
 
t
o
 
i
n
d
i
r
e
c
t
 
e
m
i
s
s
i
o
n
s
 

f
r
o
m
 
s
u
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
j
e
c
t
 
w
i
t
h
 
e
l
e
c
t
r
i
c
i
t
y
 
a
n
d
 
f
r
o
m
 
t
h
e
 
d
i
s
p
o
s
a
l
 

o
f
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
g
e
n
e
r
a
t
e
d
 
b
y
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
 
e
s
t
i
m
a
t
e
d
 
t
o
 
b
e
 

n
e
g
l
i
g
i
b
l
e
 
b
a
s
e
d
 
o
n
 
t
h
e
 
m
a
g
n
i
t
u
d
e
s
 
o
f
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
e
m
i
s
s
i
o
n
s
 

c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
c
u
r
r
e
n
t
 
i
s
l
a
n
d
-
w
i
d
e
 
e
m
i
s
s
i
o
n
s
.
 
 
T
o
 
f
u
r
t
h
e
r
 

m
o
d
e
r
a
t
e
 
a
n
y
 
i
m
p
a
c
t
s
,
 
a
n
y
 
r
e
l
a
t
e
d
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
u
l
d
 
l
i
k
e
l
y
 
b
e
 

r
e
d
u
c
e
d
 
s
o
m
e
w
h
a
t
 
b
y
 
t
h
e
 
p
r
o
m
o
t
i
o
n
 
o
f
 
e
n
e
r
g
y
 
c
o
n
s
e
r
v
a
t
i
o
n
 
a
n
d
 

r
e
c
y
c
l
i
n
g
 
p
r
o
g
r
a
m
s
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
p
o
s
e
d
 
d
e
v
e
l
o
p
m
e
n
t
.
 

 

   

3
1
 

 

  

 

  

 
  

RE
FE
RE
NC
ES
 

  1
.
 

"
L
o
c
a
l
 
C
l
i
m
a
t
o
l
o
g
i
c
a
l
 
D
a
t
a
,
 
A
n
n
u
a
l
 
S
u
m
m
a
r
y
 
w
i
t
h
 
C
o
m
p
a
r
a
t
i
v
e
 

D
a
t
a
,
 

H
o
n
o
l
u
l
u
,
 

H
a
w
a
i
i
”
,
 

N
a
t
i
o
n
a
l
 

C
l
i
m
a
t
i
c
 

D
a
t
a
 

C
e
n
t
e
r
,
 

A
s
h
e
v
i
l
l
e
,
 
N
C
,
 
2
0
1
0
.
 

 2
.
 

C
o
m
p
i
l
a
t
i
o
n
 
o
f
 
A
i
r
 
P
o
l
l
u
t
a
n
t
 
E
m
i
s
s
i
o
n
 
F
a
c
t
o
r
s
,
 
V
o
l
u
m
e
 
I
:
 

S
t
a
t
i
o
n
a
r
y
 
P
o
i
n
t
 
a
n
d
 
A
r
e
a
 
S
o
u
r
c
e
s
,
 
F
i
f
t
h
 
E
d
i
t
i
o
n
,
 
A
P
-
4
2
,
 
U
.
S
.
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
,
 
R
e
s
e
a
r
c
h
 
T
r
i
a
n
g
l
e
 
P
a
r
k
,
 
N
C
,
 

J
a
n
u
a
r
y
 
1
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s 
ar

e 
pa

ve
d.

  R
ou

gh
ly

 1
0 

pe
rc

en
t o

f t
he

 s
ite
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ra

ss
ed

 a
nd
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es

e 
ar

ea
s 

oc
cu

r m
os

tly
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n 
em
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nk

m
en

ts
. 

Th
e 

ex
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tin
g 

si
te

 w
as

 c
ut

 a
nd

 fi
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d 
m

an
y 

ye
ar

s 
ag

o 
to

 m
ak

e 
a 

la
rg

e,
 re

la
tiv

el
y 

fla
t 
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ea

 fo
r m

ov
ie

 v
ie

w
in

g.
  O

ve
ra

ll,
 th

e 
si

te
 g

en
er

al
ly

 s
lo

pe
s 

fro
m

 n
or

th
 to

 th
e 

so
ut

h 
(to

w
ar

d 
th

e 
oc

ea
n)

 
w

ith
 

th
e 

hi
gh

 
po

in
t 

oc
cu

rr
in

g 
ne

ar
 

th
e 

in
te

rs
ec

tio
n 

of
 

M
oa

na
lu

a 
R

oa
d 

an
d 

K
ao

no
hi

 S
tre

et
.  

Th
e 

sl
op

es
 o

n 
th

e 
m

ai
n 

pa
rt 

of
 th

e 
si

te
 a

re
 

ge
ne

ra
lly

 b
et

w
ee

n 
2 

an
d 

5 
pe

rc
en

t, 
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th
ou

gh
 s

te
ep

er
 s

ec
tio

ns
 o

cc
ur

 a
t 

th
e 

si
te

 
en
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nc

es
 a

nd
 o

n 
th

e 
em

ba
nk

m
en

ts
.  

A
lo

ng
 th

e 
w

es
t s

id
e,

 a
 s

lo
pe

d 
em

ba
nk

m
en

t 
w

ith
 a

 2
- 

to
 1

0-
fo

ot
 d

ro
p 

oc
cu

rs
 f

ro
m

 n
or

th
 t

o 
so

ut
h 

al
on

g 
th

e 
ad

ja
ce

nt
 S

t. 
Ti

m
ot

hy
’s

 E
pi

sc
op

al
 C

hu
rc

h 
an

d 
H

ar
bo

r 
P

oi
nt

e 
C

on
do

m
in

iu
m

 p
ro

pe
rti

es
.  

A
lo

ng
 

th
e 

ea
st

 s
id

e,
 th

er
e 

ar
e 

re
ta

in
in

g 
w

al
ls

 a
nd

 a
n 

em
ba

nk
m

en
t w

ith
 a

n 
ov

er
al

l d
ro

p 
of

 a
s 

m
uc

h 
as

 3
0 

fe
et

 d
ow

n 
to

 K
ao

no
hi

 S
tre

et
. 

 O
n-

si
te

 e
le

va
tio

ns
 r

an
ge

 f
ro

m
 

ap
pr

ox
im

at
el

y 
34

 fe
et

 
m

ea
n 

se
a 

le
ve

l 
(M

S
L)

 
at

 
th

e 
lo

w
er

 
K

ao
no

hi
 

S
tre

et
 

en
tra

nc
e 

to
 a

pp
ro

xi
m

at
el

y 
97

 fe
et

 M
S

L 
at

 th
e 

no
rth

ea
st

 c
or

ne
r o

f t
he

 p
ro

pe
rty

.  



 
3

Th
e 

S
oi

l S
ur

ve
y 

of
 th

e 
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la
nd

s 
of

 K
au

ai
, O
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u,

 M
ol
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ai

, M
au

i a
nd

 L
an

ai
, S

ta
te

 o
f 

H
aw

ai
i b

y 
th

e 
U

.S
. D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
 S

oi
l C

on
se

rv
at

io
n 

S
er

vi
ce
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en

tif
ie

s 
th

e 
na

tiv
e 

so
il 

ty
pe

s 
of

 t
he

 a
re

a 
as

 W
ai

pa
hu

 s
ilt

y 
cl

ay
 (

W
zC

) 
an

d 
La

ha
in

a 
si

lty
 

cl
ay

 (L
aB

 a
nd

 L
aC

). 
 R

ef
er

 to
 E

xh
ib

it 
3 

fo
r S

oi
l S

ur
ve

y 
M

ap
. 

W
ai

pa
hu

 s
ilt

y 
cl

ay
s 

oc
cu

r 
in

 th
e 

so
ut

he
as

t h
al

f o
f t

he
 s

ite
.  

A
 ty

pi
ca

l s
oi

l p
ro

fil
e 

co
ns

is
ts

 
of

 
12

 
in

ch
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of

 
da

rk
 

gr
ay

is
h-

br
ow

n 
si

lty
 

cl
ay

 
un

de
rla

in
 b

y 
ab

ou
t 

58
 in

ch
es

 o
f d

ar
k-

br
ow

n 
si

lty
 c

la
y 

th
at

 is
 p

ris
m

at
ic

 in
 s

tru
ct

ur
e.

  T
he

 lo
w

er
 p

ar
t i

s 
ve

ry
 s

tic
ky

 a
nd

 v
er

y 
pl

as
tic

.  
P

er
m

ea
bi

lit
y 

is
 m

od
er

at
el

y 
sl

ow
 a

nd
 th

e 
H

yd
ro

lo
gi

c 
S

oi
l 

G
ro

up
 (

H
S

G
) 

is
 t

yp
e 

“C
”. 

 W
he

re
 s

lo
pe

s 
ar

e 
gr

ea
te

r 
th

an
 6

 p
er

ce
nt

, 
th

e 
er

os
io

n 
ha

za
rd

 b
ec

om
es

 m
od

er
at

e.
 

La
ha

in
a 

si
lty

 c
la

ys
 o

cc
ur

 in
 th

e 
no

rth
w

es
t h

al
f o

f t
he

 s
ite

.  
A

 r
ep

re
se

nt
at

iv
e 

so
il 

pr
of

ile
 c

on
si

st
s 

of
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bo
ut

 1
5 

in
ch
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 o

f 
da

rk
 r

ed
di

sh
-b

ro
w

n 
si

lty
 c

la
y 

un
de

rla
in
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y 
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ou

t 
45

 in
ch
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 o

f 
du

sk
y-

re
d 

an
d 

da
rk

 r
ed

di
sh

-b
ro

w
n 

su
ba

ng
ul

ar
 b

lo
ck

y 
si

lty
 

cl
ay

 a
nd

 s
ilt

y 
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ay
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am
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Th
e 

su
bs

tra
tu

m
 is

 s
of

t, 
w

ea
th

er
ed

 b
as

ic
 ig

ne
ou

s 
ro

ck
.  

P
er

m
ea

bi
lit

y 
is

 m
od

er
at

e 
an

d 
th

e 
H

S
G

 i
s 

ty
pe
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B

”. 
 T

he
 e

ro
si

on
 h

az
ar

d 
is

 
m

od
er

at
e 

on
 s

lo
pe

s 
gr

ea
te

r t
ha

n 
se

ve
n 

pe
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en
t. 
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1.
 

D
ra

in
ag

e 

R
un

of
f f

ro
m

 a
bo

ut
 8

0 
pe

rc
en

t o
f t

he
 s

ite
 d

ra
in

s 
as

 s
ur

fa
ce

 fl
ow
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ve

r 
th

e 
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ve
d 

su
rfa

ce
s 

an
d 
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lle

ct
s 

at
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 s
in

gl
e 
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at

ed
 d

ra
in

 in
le

t 
lo
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te

d 
in

 t
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ut
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as
te

rn
 p

or
tio

n 
of
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e 

si
te

.  
Th

e 
ex

is
tin

g 
dr

ai
n 

in
le

t c
on

ne
ct

s 
vi

a 
an

 
18

-in
ch

 d
ra

in
lin

e 
to

 t
he

 C
ity

 a
nd

 C
ou

nt
y 

of
 H

on
ol

ul
u 

(C
&

C
) 

D
ra

in
ag

e 
S

ys
te

m
 o

n 
K

ao
no

hi
 S

tre
et

. 
 D

ur
in

g 
he

av
y 

ra
in

 e
ve

nt
s,

 t
he

 s
in

gl
e 

dr
ai

n 
in

le
t 

an
d 

18
-in

ch
 d

ra
in

lin
e 

do
 n

ot
 h

av
e 

en
ou

gh
 c

ap
ac

ity
 t

o 
co

nv
ey

 t
he

 
en

tir
e 

ru
no

ff 
fro

m
 t

he
 s

ite
. 

 C
al

cu
la

tio
ns

 s
ho

w
 t
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t 

du
rin

g 
th

e 
10

-y
ea

r 
st

or
m

 a
pp

ro
xi

m
at

el
y 

43
 c

ub
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 fe
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 p
er

 s
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on
d 
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) o
f t

he
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ve
ra

ll 
67

 c
fs

 a
t 

th
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nl

et
 s

pi
lls

 o
ve

r 
th

e 
em

ba
nk

m
en

t 
to

 t
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f 
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e 
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le
t 
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d 
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nt
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&

C
 c
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in
s 
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hi
 S

tre
et
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Th
e 

pr
op

er
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m

an
ag
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th
e 

sw
ap

-m
ee

t 
ve
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e 
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ed

 
th

at
 

th
e 

ex
is

tin
g 

dr
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n 
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le
t d
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s 

be
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m
e 

ov
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lm
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 d
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g 
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m
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s 
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d 
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n 
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w
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 c
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hi
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w

 o
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ite
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ff 
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d 
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si
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 a
 s
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l 
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rth
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 o
f 

th
e 
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le
t 

se
ve

ra
l 
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ag

o.
  

Th
e 

em
ba

nk
m

en
t 
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w
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 s

ub
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en
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te
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ev
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 o
f t
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m
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nk
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en
t. 

 T
hi
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m
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 d
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in
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e 
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w
in

g 
ex
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ff 
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m
 th

e 
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pe
r D
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 s

ite
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 d
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n 
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tre
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 b
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.  

 

A
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r 
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si
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rfl
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at
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w
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&
C

 D
ep

ar
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en
t 
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P
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g 
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P
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m

itt
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P
P
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e 
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y 
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w
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xi
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 d
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n 

to
 t
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&
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e 
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 d
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r 

th
an

 
di
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it 
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 t
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K
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 U
po
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t 

w
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 b
e 
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D
P
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 d
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 D
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t r
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rth
ea

st
 c

or
ne

r o
f t

he
 s

ite
.  

H
ow

ev
er

, i
t i

s 
no

t c
le

ar
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r 
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oa
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&
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d 
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M
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a 

R
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l p
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w
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f 
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e 

si
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w

s 
so

ut
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W
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e 

S
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pp
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C
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r s
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ef

er
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E
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E
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g 

C
on
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D
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A
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H
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 c
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tio
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A
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-in
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m
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e 

m
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 s
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R
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fir
e 

hy
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lo

ng
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tre
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d 

L-
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6)
 a

nd
 t

hr
ee

 (3
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al
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M

oa
na

lu
a 

R
oa
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-2
13
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 L
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13
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nd
 L
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13
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 fr
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t t
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 p
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je
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 s

ite
.  

Fi
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yd
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nt
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K
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hi
 S

tre
et
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ed
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t 
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0 
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 p
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 s
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e 
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i) 
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 s
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 p
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e,
 a
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 p

er
 m

in
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) o

f f
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w
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Fi
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 H
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ra
nt
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a 

R
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e 
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th

 b
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n 
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m
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ed
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t 7
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f 
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at
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ur
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nd

 5
0 
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i a

nd
 5

2 
ps

i o
f r

es
id

ua
l p

re
ss

ur
e 

at
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,0
00

 g
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of
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.  
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C
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ou
nt
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 o
f W
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er
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y 
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W

S
) 
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s 
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APPENDIX A - DRAINAGE CALCULATIONS Page 1

Drainage Impervious % Weighted I10 Correction I10

Area Area Area Impervious "C" Tc 1-Hour Factor Adjusted Q10 Drains To
(ac) (ac) (min.) (in/hr) (in/hr) (cfs)

ON-SITE AREAS
1 0.083 0.055 66.3% 0.75 7.0 2.5 2.60 6.5 0.40 Off-site CB O-1
2 1.271 0.826 65.0% 0.74 10.0 2.5 2.30 5.8 5.46 Off-site CB O-2
3 1.129 0.581 51.5% 0.66 8.0 2.5 2.50 6.3 4.69 Off-site CB O-3
4 11.313 10.998 97.2% 0.93 7.5 2.5 2.55 6.4 67.33 On-site DI 4
5 0.184 0.176 95.7% 0.92 5.0 2.5 2.80 7.0 1.18 Westridge S.C.

ON-SITE TOTALS 13.980 12.636 90.4% 79.07

OFF-SITE AREAS
O-1 0.188 0.188 100.0% 0.95 5.00 2.5 2.80 7.0 1.25 Off-site CB O-1
O-2 0.371 0.371 100.0% 0.95 5.00 2.5 2.80 7.0 2.47 Off-site CB O-2
O-3 0.253 0.253 100.0% 0.95 5.00 2.5 2.80 7.0 1.68 Off-site CB O-3

O-10 0.542 0.542 100.0% 0.95 5.00 2.5 2.80 7.0 3.60 Off-site CB O-10
O-11 0.323 0.323 100.0% 0.95 5.00 2.5 2.80 7.0 2.15 Off-site CB O-11

OFF-SITE TOTALS 1.677 1.677 100.0% 11.15

Total Total
Area Q10
(ac) (cfs)

0.271 1.65
1.642 7.92
1.382 6.38 ** ** Actual flow at CB-O-3 is greater due to spill over at On-site DI 4
0.542 3.60
0.323 2.15

11.313 67.33
0.184 1.18

15.657 90.23

Notes: 1. 10-Year, 1-Hour Rainfall Intensity determined using Honolulu Stds. Plate 1, Revised April 8, 2011.
2. Correction Factor and Adjusted Intensity determined using Honolulu Stds. Plate 4. 
3. Time of Concentration (Tc) determined using Plate 3 for overland flow and Manning's Equation for concentrated flow.
    Tc is limited to 5 minutes minimum.
4. Weighted Runoff Coefficients based on: Impervious C= 0.95,  Grass/ Landscaped C=0.35

Receiving Structure

Off-site CB O-2
Off-site CB O-3

Off-site CB O-10
Off-site CB O-11

On-site DI 4

TABLE 1

RUNOFF CALCULATIONS - EXISTING CONDITIONS

TOTALS AT RECEIVING CB/ DI

TOTALS
Westridge Shop. Ctr.

Off-site CB O-1

7/20/2011 11:22 AM
C:\zPROJECTS\06-062 Kam Drive-In\PER\Kam Drive-In - Drainage Calcs.xls, HYDROLOGIC



APPENDIX A - DRAINAGE CALCULATIONS Page 2

Drainage Impervious % Weighted I10 Correction I10

Area Area Area Impervious "C" Tc 1-Hour Factor Adjusted Q10 Drains To
(ac) (ac) (min.) (in/hr) (in/hr) (cfs)

ON-SITE AREAS
1 0.066 0.056 85.0% 0.86 6.5 2.5 2.65 6.6 0.37 Off-site CB O-1
2 0.229 0.195 85.0% 0.86 7.5 2.5 2.55 6.4 1.26 Off-site CB O-2
3 0.084 0.071 85.0% 0.86 7.0 2.5 2.60 6.5 0.47 Off-site CB O-3
4 13.135 11.164 85.0% 0.86 8.5 2.5 2.45 6.1 68.91 Stub-Out
5 0.108 0.092 85.0% 0.86 9.0 2.5 2.40 6.0 0.56 Westridge S.C.

ON-SITE TOTALS 13.622 11.578 85.0% 71.57

OFF-SITE AREAS
O-1 0.239 0.239 100.0% 0.95 5.00 2.5 2.80 7.0 1.59 Off-site CB O-1
O-2 0.461 0.461 100.0% 0.95 5.00 2.5 2.80 7.0 3.07 Off-site CB O-2
O-3 0.283 0.283 100.0% 0.95 5.00 2.5 2.80 7.0 1.88 Off-site CB O-3

O-10 0.649 0.649 100.0% 0.95 5.00 2.5 2.80 7.0 4.32 Off-site CB O-10
O-11 0.400 0.400 100.0% 0.95 5.00 2.5 2.80 7.0 2.66 Off-site CB O-11

OFF-SITE TOTALS 2.032 2.032 100.0% 13.51

Total Total
Area Q10
(ac) (cfs)

0.305 1.96
0.690 4.33
0.367 2.35
0.649 4.32
0.400 2.66

13.135 68.91
0.108 0.56

15.654 85.08

Notes: 1. 10-Year, 1-Hour Rainfall Intensity determined using Honolulu Stds. Plate 1, Revised April 8, 2011.
2. Correction Factor and Adjusted Intensity determined using Honolulu Stds. Plate 4. 
3. Time of Concentration (Tc) determined using Plate 3 for overland flow and Manning's Equation for concentrated flow.
    Tc is limited to 5 minutes minimum.
4. Weighted Runoff Coefficients based on: Impervious C= 0.95,  Grass/ Landscaped C=0.35

TOTALS AT RECEIVING CB/ DI

Off-site CB O-1
Off-site CB O-2
Off-site CB O-3

Off-site CB O-10

Stub-Out

Receiving Structure

Off-site CB O-11

Westridge Shop. Ctr.
TOTALS

TABLE 2

RUNOFF CALCULATIONS - PROPOSED CONDITIONS

7/20/2011 11:22 AM
C:\zPROJECTS\06-062 Kam Drive-In\PER\Kam Drive-In - Drainage Calcs.xls, HYDROLOGIC
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Live�Work�Play�Aiea�(Preferred�Alternative)

Residential 1,395,752������� sq.ft Population 2.80�������������������������������������������
Residential 1,500��������������� units Total 4,200������������������������������������������
Grocery 55,000������������� sq.ft
Office�or�Hotel�Use 80,000������������� sq.ft
Retail/Commercial 88,385������������� sq.ft

MSW�Generation 4.600��������������� lbs/person/day
Total 19,320������������� lbs/day

MSW�Generation 0.0250 lbs/sq.ft/day
Total 2,210��������������� lbs/day

MSW�Generation 0.059��������������� lbs/sq.ft/day
Total 3,245��������������� lbs/day

MSW�Generation 0.059��������������� lbs/sq.ft/day
Total 4,720��������������� lbs/day

MSW�Generation� 0.059 lbs/sq.ft/day
Total 4,720 lbs/day

Residential 19,320������������� lbs/day
Retail/Commercial 2,210��������������� lbs/day
Grocery�Store 3,245��������������� lbs/day
Office�or�Hotel�Use 4,720��������������� lbs/day
Total 29,495������������� lbs/day

Population�Assumption*
per/unit
persons�for�1,500�units

*Design�Std.�of�Dept.�of�WW�Mgmt

KAM�Drive�In�Solid�Waste�Projections
Residential�MSW�Generation�Approximations�Using�4,200�Persons

Retail/Commercial�MSW�Generation�Approximations�Using�88,385�SF

Center�for�Sustainable�Systems,�2007�national�value.

CA.gov�(Guide�to�MSW,�Santa�Barbara�County�P.W.�Shopping�Center,1997)

CA.gov(Guidelines�for�preparation�of�EA,Food�Store,Ventura�C.S.W.M.D,1998)
Grocery�Store�MSW�Generation�Approximations�Using�55,000�SF

Office�Use�MSW�General�Approximations�Using�80,000�SF
CA.gov�(Office�Use,�Guidelines�for�EA�prep.�Ventura�County,1998)

CA.gov(Estimated�Solid�Waste�Generation�Rates�for�Service�Establishments,�Cal�Recycle,�
2011)

Hotel�Use�MSW�General�Approximations�Using�80,000�SF

Projected�Solid�Waste�Generation

Kam�Drive�In�(06�062.15)
ATA���11/08/2011

Project�Data

Projected�Solid�Waste

Projected�Solid�Waste�Generation
Live�Work�Play�Aiea�(Preferred�Alternative) Page�1�of�2

Kam�Drive�In
ATA���11/08/11



Residential 90.2% of�solid�waste (3�8,�Beck,�2006)
Total 17,427������������� lbs/day (3�12,�Beck,�2006)
Commercial/Grocery/Office�or�Hotel 77.1% of�solid�waste
Total 7,845��������������� lbs/day

Residential 9.8% of�solid�waste
Total 1,893��������������� lbs/day
Commercial/Grocery/Office�or�Hotel 22.9% of�solid�waste
Total 2,330��������������� lbs/day

Paper 6163 lbs/day
Plastic�(HI�5) 39�������������������� lbs/day
Aluminum�(HI�5) 39�������������������� lbs/day
Glass�(HI�5) 116����������������� lbs/day
Total 6,357��������������� lbs/day

Paper 3287 lbs/day
Plastic�(HI�5) 41�������������������� lbs/day
Aluminum�(HI�5) 31�������������������� lbs/day
Glass�(HI�5) 41�������������������� lbs/day
Total 3,400��������������� lbs/day

29,500��������������� lbs/day
25,300��������������� lbs/day
4,200����������������� lbs/day

9,757����������������� lbs/day

Characterization�Study¹,�it�is�assumed�that�H�Power�generation�from�solid�waste�would�be�
similar�to�other�Commerical/Office/Hotel�usages.�

Filename:��X:\2006\06�062\EIS\Solid�Waste�Generation\Kam�DI���Projected�Solid�Waste�Generation

H�POWER�(From�Solid�Waste)¹

Residential���Table�3�5,�Commercial���Table�3�7

Recycled�Solid�Waste�Breakdown¹

�

Solid�Waste�to�Landfill¹

Residential

Commercial�(Includes�Office�or�Hotel/Retail/Grocery�uses)

¹Taken�from�Waste�Characterization�Study.�Beck,�2006

Total�Recycled�Material�(Including�Paper)**

Total�H�Power
Total�Landfill�Solid�Waste

Projected�Waste�Generated�Summary
Total�Solid�Waste

Projected�Solid�Waste�Generation
Live�Work�Play�Aiea�(Preferred�Alternative) Page�2�of�2

Kam�Drive�In
ATA���11/08/11

Alternative�Development�Plan�1�("Retail/Office�Use")

Grocery 55,000������������� sq.ft
Office 1,200,000������� sq.ft
Retail/Commercial 65,000������������� sq.ft

MSW�Generation 0.0250 lbs/sq.ft/day
Total 1,625�������������� lbs/day

MSW�Generation 0.059�������������� lbs/sq.ft/day
Total 3,245�������������� lbs/day

MSW�Generation 0.059�������������� lbs/sq.ft/day
Total 70,800������������� lbs/day

Retail/Commercial 1,625�������������� lbs/day
Grocery�Store 3,245�������������� lbs/day
Office 70,800������������� lbs/day
Total 75,670������������� lbs/day

Commercial/Grocery/Office�or�Hotel 77.1% of�solid�waste
Total 58,342������������� lbs/day

KAM�Drive�In�Solid�Waste�Projections
Retail/Commercial�MSW�Generation�Approximations�Using�65,000�SF

Projected�Solid�Waste�Generation

Kam�Drive�In�(06�062.15)
ATA���11/08/2011

Project�Data

CA.gov�(Guide�to�MSW,�Santa�Barbara�County�P.W.�Shopping�Center,1997)

Grocery�Store�MSW�Generation�Approximations�Using�55,000�SF
CA.gov(Guidelines�for�preparation�of�EA,Food�Store,Ventura�C.S.W.M.D,1998)

Office�Use�MSW�General�Approximations�Using�1,200,000�SF
CA.gov�(Office�Use,�Guidelines�for�EA�prep.�Ventura�County,1998)

Projected�Solid�Waste

H�POWER�(From�Solid�Waste)¹
Characterization�Study¹,�it�is�assumed�that�H�Power�generation�from�solid�waste�
would�be�similar�to�other�Commerical/Office/Hotel�usages.�

Projected�Solid�Waste�Generation
Alternative�Development�Plan�1�("Retail/Office�Use") Page�1�of�2

Kam�Drive�In
ATA�11/08/11



Commercial/Grocery/Office 22.9% of�solid�waste
Total 17,328������������� lbs/day

Paper 24,441������������� lbs/day
Plastic�(HI�5) 303����������������� lbs/day
Aluminum�(HI�5) 227����������������� lbs/day
Glass�(HI�5) 303����������������� lbs/day
Total 25,274������������� lbs/day

75,700��������������� lbs/day
58,400��������������� lbs/day
17,300��������������� lbs/day

25,300��������������� lbs/day

Solid�Waste�to�Landfill¹

Recycled�Solid�Waste�Breakdown¹

**Total�taken�as�a�percentage�of�the�projected�solid�waste

Commercial�(Includes�Office/Retail/Grocery�uses)

¹Taken�from�Waste�Characterization�Study.�Beck,�2006,�Table�3�7

Projected�Waste�Generated�Summary
Total�Solid�Waste
Total�H�Power
Total�Landfill�Solid�Waste

Total�Recycled�Material�(Including�Paper)**

Filename:��X:\2006\06�062\EIS\Solid�Waste�Generation\Kam�DI���Projected�Solid�Waste�Generation

Projected�Solid�Waste�Generation
Alternative�Development�Plan�1�("Retail/Office�Use") Page�2�of�2

Kam�Drive�In
ATA�11/08/11

Alternative�Development�Plan�2�("Mall�Expansion")

Retail/Commercial 1,522,600������� sq.ft

MSW�Generation 0.0250 lbs/sq.ft/day
Total 38,065������������� lbs/day

Retail/Commercial 38,065������������� lbs/day

Retail/Commercial 77.1% of�solid�waste
Total 29,348������������� lbs/day

Retail/Commercial 22.9% of�solid�waste
Total 8,717��������������� lbs/day

Paper 12,295������������� lbs/day
Plastic�(HI�5) 152������������������ lbs/day
Aluminum�(HI�5) 114������������������ lbs/day
Glass�(HI�5) 152������������������ lbs/day
Total 12,714������������� lbs/day

Retail/Commercial

¹Taken�from�Waste�Characterization�Study.�Beck,�2006,�Table�3�7

Projected�Solid�Waste

H�POWER�(From�Solid�Waste)¹

Solid�Waste�to�Landfill¹

Recycled�Solid�Waste�Breakdown¹

CA.gov�(Guide�to�MSW,�Santa�Barbara�County�P.W.�Shopping�Center,1997)

KAM�Drive�In�Solid�Waste�Projections
Retail/Commercial�MSW�Generation�Approximations�Using�1,522,600�SF

Projected�Solid�Waste�Generation

Kam�Drive�In�(06�062.15)
ATA���12/12/2011

Project�Data

Projected�Solid�Waste�Generation
Alternative�Development�Plan�2�("Mall�Expansion") Page�1�of�2

Kam�Drive�In
ATA�12/12/11



38,100��������������� lbs/day
29,300��������������� lbs/day
8,700����������������� lbs/day

12,700��������������� lbs/day

Filename:��X:\2006\06�062\EIS\Solid�Waste�Generation\Kam�DI���Projected�Solid�Waste�Generation

**Total�taken�as�a�percentage�of�the�projected�solid�waste

Projected�Waste�Generated�Summary
Total�Solid�Waste
Total�H�Power
Total�Landfill�Solid�Waste
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for Austin, Tsutsumi and Associates (Based on 12 April 2011 Project Summary)
Unit/ VA per VA per Total Oper. Total KWH Total MWH Lines per Lines per Anticipated HECO EUI Yearly MWH based MWH

Space SF Space SF KVA Hours per day per month Unit 1000 SF Operational Hours per Use on HECO EUI Delta

Grocery Anchor 55,000 14 770 14 10,780 323.40 55 0800 - 2200 70.5 3877.50 -3.30
Retail 52,044 5 260 14 3,643 109.29 52 0800 - 2200 25.5 1327.12 15.61
Office/Hotel 80,000 4.5 360 14 5,040 151.20 80 0800 - 2200 22.8 1824.00 9.60

Parking - Surface 321 50 16 5 80 2.41 1800 - 2400
Parking - Structure 427 250 107 17 1,815 54.44 24 hour operation

748 1,513 21,358 640.74 187

Retail 17,608 5 88 14 1,233 36.98 18 0800 - 2200 25.5 449.00 5.28
Residential Condominium 320 308,608 2.85 880 14 12,313 369.40 480 0800 - 2200 14.4 4443.96 11.11

Parking - Surface 24 50 1 5 6 0.18 1800 - 2400
Parking - Structure 542 250 136 17 2,304 69.11 24 hour operation

886 1,104 15,856 475.67 18

Retail 13,054 5 65 14 914 27.41 13 0800 - 2200 25.5 332.88 3.92
Residential Condominium 385 345,870 2.85 986 14 13,800 414.01 578 0800 - 2200 14.4 4980.53 12.45

Parking - Surface 19 50 1 5 5 0.14 1800 - 2400
Parking - Structure 597 250 149 17 2,537 76.12 24 hour operation

1001 1,201 17,256 517.68 13

Retail 5,679 5 28 14 398 11.93 6 0800 - 2200 25.5 144.81 1.70
Residential Condominium 385 345,870 2.85 986 14 13,800 414.01 578 0800 - 2200 14.4 4980.53 12.45

Parking - Surface 7 50 0 5 2 0.05 1800 - 2400
Parking - Structure 580 250 145 17 2,465 73.95 24 hour operation

972 1,159 16,664 499.93 6

Use

Kam Drive-In Site - Preliminary Energy Consumption and Telephone Line Budget
Date:  Rev 8 November 2011

Phase - 1

Phase - 1B

Phase - 1 Totals

Phase - 1B Totals

Phase - 2

Phase - 2 Totals

Phase - 3

Phase - 3 Totals

for Austin, Tsutsumi and Associates (Based on 12 April 2011 Project Summary)
Unit/ VA per VA per Total Oper. Total KWH Total MWH Lines per Lines per Anticipated HECO EUI Yearly MWH based MWH

Space SF Space SF KVA Hours per day per month Unit 1000 SF Operational Hours per Use on HECO EUI DeltaUse

Kam Drive-In Site - Preliminary Energy Consumption and Telephone Line Budget
Date:  Rev 8 November 2011

Residential Condominium 410 395,404 2.85 1,127 14 15,777 473.30 615 0800 - 2200 14.4 5693.82 14.23

Parking - Surface 6 50 0 5 2 0.05 1800 - 2400
Parking - Structure 630 250 158 17 2,678 80.33 24 hour operation

1046 1,285 18,456 553.67 0

Residential/Mixed Use Totals 4653 6263 89590 2688 2250 223

Retail 120,000 5 600 14 8,400 252.00 120 0800 - 2200 25.5 3060.00 36.00
Office 1,200,000 4.5 5,400 14 75,600 2,268.00 1,200 0800 - 2200 22.8 27360.00 144.00

Parking - Surface 240 50 12 5 60 1.80 1800 - 2400
Parking - Structure 4800 250 1,200 14 16,800 504.00 0800 - 2200

5040 7,212 100,860 3,025.80 1,320

Retail 1,522,600 5 7,613 14 106,582 3,197.46 1,523 0800 - 2200 25.5 38826.30 456.78

Parking - Surface 240 50 12 5 60 1.80 1800 - 2400 21.60
Parking - Structure 4800 250 1,200 14 16,800 504.00 0800 - 2200 6048.00

5040 8,825 123,442 3,703.26 1,523 44895.90

HECO Electricity Utilization Index (EUI) - Energy Consumption based on Space Usage Type
Grocery Space - 70.5 kWH/sq. ft. - year
Retail Space - 25.5 kWH/sq. ft.- year
Office Space - 22.82 kWH/sq. ft.-year
Lodging/Hotel Space - 22.7 kWH/sq. ft.-year
Condominium Space - 14.4 kWH/sq. ft.-year
Restaurant Space - 52.88 kWH/sq. ft.-year

Phase - 4

Alternate 2 - Retail Option

Retail Totals

Phase - 4 Totals

Alternate 1 - Office/Retail Option

Office/Retail Totals



Appendix I
Market Study, Economic Impact Analysis,

and Public Costs/Benefits Assessment
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TABLE  A

Year Inventory Demand Inventory Demand Inventory Demand
(Units) (in Sq. Ft.) (in Sq. Ft.)

2014 Phase I Opens 107,044 75,000 80,000 8,500
2015 Phase IB Opens 320 150 17,608 20,000 7,500
2016 100  15,000 5,000
2017 Phase 2 Opens 385 125 13,054 10,000 5,000
2018 150  10,000 6,000
2019 Phase 3 Opens 385 150 5,679 10,000 6,000
2020 HRT System Opens 175  3,385 7,000
2021 Phase 4 Opens 410 200  7,000
2022 200  7,000
2023 200  7,000
2024 50  7,000
2025 7,000

Totals 1,500 1,500 143,385 143,385 80,000 80,000

Average Annual 
  Rate of Absorption 150 20,484 6,667
  During Sales Period Units Gross Sq. Ft. Gross Sq. Ft.

Source:  The Hallstrom Group, Inc.

SUMMARY OF SUBJECT ABSORPTION PROJECTIONS BY PRODUCT TYPE
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
Using Rounded Mid-Point Demand Estimates

Residential Commercial Floor Space Office Floor Space
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s, 

pr
ic

es
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m

os
t 

se
ct

or
s 

of
 

th
e 

H
aw

ai
i 

re
al

 
es

ta
te

 
m

ar
ke

t 
ha

ve
 

no
t 

de
m

on
st

ra
te

d 
su
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ta

nt
ia

l 
re
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va
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ri
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tia
l 
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on
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ic
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ve

ry
 o

ve
r t

he
 p
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m
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H
ow

ev
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on

 O
ah

u 
de

m
an

d 
fo

r 
m

od
er

at
e 

to
 l

ow
er

 p
ri

ce
d 

re
si

de
nt

ia
l 

un
its

 c
on

tin
ue

s 
to

 b
e 

ve
ry

 h
ig

h 
(a

nd
 e

vi
de

nc
in

g 
so

m
e 

ap
pr

ec
ia

tio
n)

, 
in

ve
st

or
 

in
te

re
st

 
in

 
ho

te
ls

 
an

d 
ot

he
r 

co
m

m
er

ci
al

 p
ro

pe
rt

ie
s 

ha
s 

m
ea

ni
ng

fu
lly

 i
nc

re
as

ed
, 

an
d 

th
er

e 
ar

e 
es

ca
la

tin
g 

nu
m

be
rs

 o
f 

A
si

an
 b

uy
er

s 
(n

ot
ab

ly
 J

ap
an

es
e,

 
C

hi
ne

se
 a

nd
 K

or
ea

n)
 a

ttr
ac

te
d 

by
 t

he
 p

os
t-r

ec
es

si
on

ar
y 

pr
ic

es
 

an
d 

a 
fa

vo
ra

bl
e 

ex
ch

an
ge

 ra
te

. 

N
ot

w
ith

st
an

di
ng

 t
he

 i
m

pa
ct

s 
on

 O
ah

u 
re

si
de

nt
ia

l 
se

ct
or

 f
ro

m
 

co
nt

in
ui

ng
 

ex
te

rn
al

 
fa

ct
or

s, 
th

e 
m

ar
ke

t 
ha

s 
fo

un
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tio
na

l 
co

nd
iti

on
s 

w
hi

ch
 s

ho
ul

d 
en

ab
le

 a
 m

ov
e 

to
w

ar
ds

 a
n 

up
cy

cl
e 

if 
th

e 
na

tio
na

l 
ec

on
om

y 
st

ay
s 

ou
t 

of
 

re
ce

ss
io

na
ry

 
m

od
e.

   
M

or
tg

ag
es

 a
re

 a
ga

in
 r

ea
di

ly
 a

va
ila

bl
e 

at
 g

en
er

at
io

na
lly

-lo
w

 
in

te
re

st
 r

at
es

 (a
lth

ou
gh

 th
e 

ap
pr

ov
al

 p
ro

ce
ss

 is
 m

or
e 

ex
te

ns
iv

e)
, 

th
er

e 
is

 n
o 

m
aj

or
 "

ov
er

ha
ng

" 
of

 e
xi

st
in

g 
in

ve
nt

or
y 

w
hi

ch
 m

us
t 

be
 a
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or

be
d 
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 i

n 
m

an
y 

A
m

er
ic

an
 c

iti
es

, 
an

d 
th

er
e 

ha
s 

be
en

 
co

nt
in

ui
ng

 n
at

ur
al

 h
ou

se
ho

ld
 g

ro
w

th
 o

ve
r 

th
e 

pa
st

 f
ou

r 
ye

ar
s 

w
hi

ch
 c

re
at

es
 p

en
t u

p 
de

m
an

d 
th

at
 w

ill
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ga
in

 e
xp

re
ss

 it
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lf 
vi

a 
re

al
 e

st
at

e 
as

 th
e 

is
la

nd
 e

co
no

m
y 

re
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in
s 
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 v

ig
or
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A
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or
di

ng
 

to
 

th
e 

U
ni

ve
rs

ity
 

of
 

H
aw

ai
i 

Ec
on

om
ic

 
re

se
ar

ch
 

O
rg

an
iz

at
io

n 
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H
ER

O
), 

de
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ite
 

co
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er
ns

 
ov

er
 

a 
so

fte
ni

ng
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ve
ry

, 
fu

ll-
ye

ar
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01
1 

w
ill

 r
ep

or
t 

ad
va

nc
es

 i
n 

re
ga

rd
s 

to
 

vi
rt

ua
lly

 
ev

er
y 

m
aj

or
 

ec
on
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ic

 
in

di
ca

to
r, 

in
cl

ud
in

g 
em

pl
oy

m
en

t, 
pe
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on

al
 i

nc
om

e,
 g

ro
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 d
om

es
tic

 p
ro

du
ct
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an

d 
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ur
is

m
 s

ta
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s,

 w
ith

 fu
rt

he
r g

ai
ns
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ip
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ed

 in
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01
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at
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St
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 p
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s 
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d 
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ve
ls

 t
ha

n 
m

id
-d

ec
ad

e 
hi

gh
s,

 
fo

llo
w

ed
 b

y 
m

ov
em

en
t 

in
to

 t
he

 n
ex

t 
gr

ow
th

 c
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4.
  

Ba
se

d 
on

 h
is

to
ri

c 
tr

en
di

ng
, 

by
 t

he
 m

id
 t

o 
la

tte
r 

pa
rt

 o
f 

th
is

 
de

ca
de

, h
yp

er
-a

pp
re

ci
at

io
n 

an
d 

sh
or

ta
ge

s 
of

 s
up

pl
y 

m
ay

 w
el

l 
ag
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n 

be
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om
m

un
ity

 c
on

ce
rn
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Th
e 

re
al

 e
st

at
e 

m
ar

ke
t i

n 
th

e 
Su

bj
ec

t N
ei

gh
bo

rh
oo
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 c
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pr

is
ed

 
of

 t
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 A
ie

a 
ne

ig
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or
ho

od
s 

lo
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te
d 

m
ak
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 o

f 
th

e 
H
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re
ew

ay
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rr

id
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, 
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d 

re
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tiv
el

y 
w

el
l 

du
ri

ng
 t

he
 r

ec
en

t 
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n 
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co
m

pa
ri
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n 
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ith
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al
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n 
O
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u 

an
d 

th
ro

ug
ho

ut
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hi
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 p
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m
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 p
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 f
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6-

07
 p
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n 
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is
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ra
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e 
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m
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e 

pr
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e 
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t 

N
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w
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e 
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26
 p
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nt
, 

an
d 
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om
in

iu
m

 u
ni

t 
av
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ag

e 
pr

ic
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 f
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l b
y 
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1 
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en
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 C
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m
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 f
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s 
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m
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w
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n 
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o 
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d 
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m
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d 
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w
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e 
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m
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l r
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s 
w
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 b
y 
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 c
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g 
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 c

om
m
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w
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m
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lis
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in

ui
ng

 d
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an
d 
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r 

a 
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 p
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 b
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t c
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 p
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ap
id
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n 

an
d 

ot
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w
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t 
w
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ld
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 b
e 
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 f
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gn
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 w
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ld
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e 
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en
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 d
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e 

w
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l-e
st
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d 
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d 
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 d
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d 
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A
nd

, d
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es
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w
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f 
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e 
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ve
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pe
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hr
on
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ho
rt
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e 

of
 c

om
pe
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iv

e 
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af

fo
rd

ab
ly

-
pr
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ed
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ou

si
ng
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n 

G
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at
er

 H
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u.
  

Th
is

 r
es

id
en

tia
l 

se
ct

or
, 

w
hi

ch
 i

s 
cr

iti
ca

l 
to

 t
he

 s
us

ta
in
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 o

f 
a 

co
m

m
un
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 a
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ec
ifi

c 
ta

rg
et

 c
at

eg
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y 
fo

r m
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ct
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W
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y 

A
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W
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m
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r 
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is
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ns

 a
n 

ur
ba

n 
vi
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ge

 e
m

bo
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in
g 

le
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in
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ed
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 p
la
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in
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 d
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ig

n,
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nd
 

de
ve

lo
pm

en
t 

te
ch
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qu

es
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pr
ov

id
in

g 
a 

co
m

pr
eh

en
si

ve
 l

ife
st

yl
e 

op
po
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un
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or
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 d
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er
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op

ul
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n 
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en
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ng
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m
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 w
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ro
un

di
ng

 u
se

s 
an

d 
en
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in
g 
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e 

re
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pr

op
er
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 in
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A
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Fr
om
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ar
ke

t 
pe
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ct
iv
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 t
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r 
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an
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ui
ld
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 a

 
fa

vo
ra

bl
e 

co
nf

lu
en

ce
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f f
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to
rs

, p
ri

m
ar

y 
of

 w
hi

ch
 a

re
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A
 s

ca
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f 
ne

w
er
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en
to

ry
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n 
a 

hi
gh

-d
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an
d 
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y 
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y 
A
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a 

is
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l-e
st
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he
d 
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od
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y 
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w

ay
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e 
G

re
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er
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u 
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Th
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Su
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N

ei
gh

bo
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oo
d 
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a 
se

lf-
co

nt
ai

ne
d 

ur
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n 
en
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ro
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en

t, 
w

ith
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id

e 
m
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 o

f 
ne

ig
hb

or
ho

od
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nd
 

re
gi

on
al

 u
se

 t
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, 

a 
fa

vo
ra

bl
e 

cl
im

at
e,

 a
cc

es
s 

to
 m

aj
or

 
tr

an
sp

or
ta

tio
n 

ro
ut

es
, a

nd
 a

 c
en

tr
al

 lo
ca

tio
n 

w
ith
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el

at
iv

e 
pr

ox
im

ity
 

to
 

D
ow

nt
ow

n 
an

d 
W
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em
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m

en
t 

ce
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er
s, 

th
e 

ai
rp

or
t, 

an
d 

ou
tly

in
g 
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l d
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ic

ts
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nt
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ts
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e 
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s 
ev
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en
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d 

by
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he
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ve
nt

or
y 
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he
 r
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e 
m
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ke
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ho

w
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ui
ck
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or
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nd
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he
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ne
d 

de
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in
e 

in
 p
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ce

s 
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ri
ng

 t
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en
t 

m
ar

ke
t 

do
w

nt
ur

n.
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lo

ng
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m
e 
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rs

 
of
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e 
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m
m

un
ity

 a
nd

 th
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e 
is

 a
n 

ex
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es
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d 
ne

ed
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r 
ad

di
tio

na
l 

ho
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in
g 

to
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up
po

rt
 g

en
er

at
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f 
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m
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is
h 

to
 

co
nt

in
ue

 li
vi

ng
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ri

m
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y 
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re
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nd
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an
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of
 th

e 
ho
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 w
hi
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ov
e 

to
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ap
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 C
en
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O
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u 

in
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rd
er

 t
o 
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d 
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w
er
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w
ou

ld
 w

el
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m
e 
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se
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at

iv
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 c
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se
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to
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 o
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 b
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at
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w
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ly
 

lim
ite

d 
am

ou
nt

s 
of

 
pr

od
uc

t 
ad

di
tio

ns
 i

n 
th
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 o
f 

co
m

pe
tit

iv
e 

ne
w

 s
up

pl
y 

du
ri

ng
 

th
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bu

ild
-o

ut
. 

W
e 

do
 n

ot
 a

nt
ic

ip
at

e 
th

at
 e

ith
er

 t
he

 S
ta

te
 o

r 
C

ou
nt

y 
w

ou
ld

 
su

ffe
r 

"lo
ss

es
" 

in
 a

ny
 y

ea
r 

du
ri

ng
 t

he
 c

on
st

ru
ct

io
n 

an
d 

sa
le

s 
pe

ri
od

, e
ith

er
. 

Th
e 

LW
PA

 d
es

ig
n 

em
bo

di
es

 m
an

y 
of

 t
he

 p
la

nn
in

g 
co

nc
ep

ts
 

co
ns

id
er

ed
 

to
 

be
 

fa
vo

ra
bl

e 
fo

r 
cr

ea
tin

g 
a 

su
st

ai
na

bl
e,

 
ec

on
om

ic
al

ly
-h

ea
lth

y 
co

m
m

un
ity

 b
ey

on
d 

a 
po

si
tiv

e 
 m

ar
gi

na
l 

pu
bl

ic
 fi

sc
al

 a
ss

es
sm

en
t. 

A
dd

en
da

 E
xh

ib
it 

V
I 

co
nt

ai
ns

 o
ur

 c
om

po
si

te
 m

od
el

 d
ep

ic
tin

g 
ou

r 
es

tim
at

ed
 fl

ow
 o

f t
ax

 r
ec

ei
pt

s 
du

ri
ng

 th
e 

lif
e 

of
 th

e 
pr

oj
ec

t, 
fr

om
 

gr
ou

nd
-b

re
ak

in
g 

th
ro

ug
h 

bu
ild

-o
ut

, 
ab

so
rp

tio
n 

an
d 

st
ab

ili
ze

d 
us

e 
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LI
M

IT
IN

G
 C

O
N

D
IT

IO
N

S 
A

N
D

 A
SS

U
M

PT
IO

N
S 

 
Th

e 
re

se
ar

ch
, 

an
al

ys
is

, 
co

nc
lu

si
on

s,
 

an
d 

ce
rt

ifi
ca

tio
n 

fo
r 

va
lu

at
io

n 
or

 
m

ar
ke

t 
st

ud
ie

s 
pe

rf
or

m
ed

 
by

 
Th

e 
H

al
ls

tr
om

 
G

ro
up

, I
nc

. a
re

 s
ub

je
ct

 to
 a

nd
 in

flu
en

ce
d 

by
 th

e 
fo

llo
w

in
g:

 

 
Th

e 
re

po
rt

 e
xp

re
ss

es
 th

e 
op

in
io

n 
of

 th
e 

si
gn

er
s 

as
 o

f 
th

e 
da

te
 s

ta
te

d 
in

 th
e 

le
tte

r 
of

 tr
an

sm
itt

al
, a

nd
 in

 n
o 

w
ay

 h
as

 
be

en
 c

on
tin

ge
nt

 u
po

n 
th

e 
re

po
rt

in
g 

of
 s

pe
ci

fie
d 

va
lu

es
 o

r 
fin

di
ng

s. 
 I

t 
is

 b
as

ed
 u

po
n 

th
e 

th
en

 p
re

se
nt

 c
on

di
tio

n 
of

 
th

e 
na

tio
na

l a
nd

 lo
ca

l e
co

no
m

y 
an

d 
th

e 
th

en
 p

ur
ch

as
in

g 
po

w
er

 o
f t

he
 d

ol
la

r. 

 
Le

ga
l d

es
cr

ip
tio

ns
 u

se
d 

w
ith

in
 th

e 
re

po
rt

 a
re

 ta
ke

n 
fr

om
 

of
fic

ia
l 

do
cu

m
en

ts
 r

ec
or

de
d 

w
ith

 t
he

 S
ta

te
 o

f 
H

aw
ai

i, 
Bu

re
au

 o
f 

C
on

ve
ya

nc
es

, o
r 

ha
ve

 b
ee

n 
fu

rn
is

he
d 

by
 t

he
 

cl
ie

nt
, a

nd
 a

re
 a

ss
um

ed
 to

 b
e 

co
rr

ec
t. 

 N
o 

su
rv

ey
 is

 m
ad

e 
fo

r p
ur

po
se

s 
of

 th
e 

re
po

rt
. 

 
A

ny
 

sk
et

ch
es

, 
m

ap
s, 

pl
ot

 
pl

an
s, 

an
d 

ph
ot

og
ra

ph
s 

in
cl

ud
ed

 in
 th

e 
re

po
rt

 a
re

 in
te

nd
ed

 o
nl

y 
to

 s
ho

w
 s

pa
tia

l 
re

la
tio

ns
hi

ps
 a

nd
/o

r 
as

si
st

 t
he

 r
ea

de
r 

in
 v

is
ua

liz
in

g 
th

e 
pr

op
er

ty
.  

Th
ey

 a
re

 n
ot

 m
ea

su
re

d 
su

rv
ey

s 
or

 m
ap

s 
an

d 
w

e 
ar

e 
no

t 
re

sp
on

si
bl

e 
fo

r 
th

ei
r 

ac
cu

ra
cy

 o
r 

in
te

rp
re

tiv
e 

qu
al

ity
. 

 
It 

is
 a

ss
um

ed
 th

at
 th

e 
su

bj
ec

t p
ro

pe
rt

y 
is

 fr
ee

 a
nd

 c
le

ar
 o

f 
an

y 
an

d 
al

l 
en

cu
m

br
an

ce
s 

ot
he

r 
th

an
 t

ho
se

 r
ef

er
re

d 
to

 
he

re
in

, a
nd

 n
o 

re
sp

on
si

bi
lit

y 
is

 a
ss

um
ed

 fo
r 

m
at

te
rs

 o
f a

 
le

ga
l 

na
tu

re
. 

 T
he

 r
ep

or
t 

is
 n

ot
 t

o 
be

 c
on

st
ru

ed
 a

s 
re

nd
er

in
g 

an
y 

op
in

io
n 

of
 t

itl
e,

 w
hi

ch
 i

s 
as

su
m

ed
 t

o 
be

 
go

od
 a

nd
 m

ar
ke

ta
bl

e.
  

N
o 

tit
le

 i
nf

or
m

at
io

n 
or

 d
at

a 
re

ga
rd

in
g 

ea
se

m
en

ts
 w

hi
ch

 m
ig

ht
 a

dv
er

se
ly

 a
ffe

ct
 t

he
 

us
e,

 a
cc

es
s,

 o
r 

de
ve

lo
pm

en
t 

of
 t

he
 p

ro
pe

rt
y,

 o
th

er
 t

ha
n 

th
at

 r
ef

er
en

ce
d 

in
 t

he
 r

ep
or

t, 
w

as
 f

ou
nd

 o
r 

pr
ov

id
ed

.  
Th

e 
pr

op
er

ty
 i

s 
an

al
yz

ed
 a

s 
th

ou
gh

 u
nd

er
 r

es
po

ns
ib

le
 

ow
ne

rs
hi

p 
an

d 
co

m
pe

te
nt

 m
an

ag
em

en
t. 

 
A

ny
 a

rc
hi

te
ct

ur
al

 p
la

ns
 a

nd
/o

r 
sp

ec
ifi

ca
tio

ns
 e

xa
m

in
ed

 
as

su
m

e 
co

m
pl

et
io

n 
of

 
th

e 
im

pr
ov

em
en

ts
 

in
 

ge
ne

ra
l 
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co
nf

or
m

an
ce

 w
ith

 t
ho

se
 d

oc
um

en
ts

 i
n 

a 
tim

el
y 

an
d 

w
or

km
an

lik
e 

m
an

ne
r. 

 
Pr

ep
ar

at
io

n 
fo

r, 
at

te
nd

an
ce

, o
r 

te
st

im
on

y 
at

 a
ny

 c
ou

rt
 o

r 
ad

m
in

is
tr

at
iv

e 
he

ar
in

g 
in

 c
on

ne
ct

io
n 

w
ith

 t
hi

s 
re

po
rt

 
sh

al
l 

no
t 

be
 r

eq
ui

re
d 

un
le

ss
 p

ri
or

 a
rr

an
ge

m
en

ts
 h

av
e 

be
en

 m
ad

e 
th

er
ef

or
. 

 
If 

th
e 

re
po

rt
 c

on
ta

in
s 

an
 a

llo
ca

tio
n 

of
 v

al
ue

 b
et

w
ee

n 
la

nd
 

an
d 

im
pr

ov
em

en
ts

, 
su

ch
 a

llo
ca

tio
n 

ap
pl

ie
s 

on
ly

 u
nd

er
 

th
e 

ex
is

tin
g 

pr
og

ra
m

 
of

 
ut

ili
za

tio
n.

 
 

Th
e 

se
pa

ra
te

 
va

lu
at

io
ns

 f
or

 l
an

d 
an

d 
bu

ild
in

g 
m

us
t 

no
t 

be
 u

se
d 

in
 

co
nj

un
ct

io
n 

w
ith

 a
ny

 o
th

er
 p

ur
po

se
 a

nd
 a

re
 in

va
lid

 if
 s

o 
us

ed
. 

 
If 

th
e 

re
po

rt
 

co
nt

ai
ns

 
a 

va
lu

at
io

n 
re

la
tin

g 
to

 
a 

ge
og

ra
ph

ic
al

 p
or

tio
n 

or
 t

ra
ct

 o
f 

re
al

 e
st

at
e,

 t
he

 v
al

ue
 

re
po

rt
ed

 f
or

 s
uc

h 
ge

og
ra

ph
ic

al
 p

or
tio

n 
re

la
te

s 
to

 s
uc

h 
po

rt
io

n 
on

ly
 a

nd
 s

ho
ul

d 
no

t 
be

 c
on

st
ru

ed
 a

s 
ap

pl
yi

ng
 

w
ith

 e
qu

al
 v

al
id

ity
 to

 o
th

er
 p

or
tio

ns
 o

f 
th

e 
la

rg
er

 p
ar

ce
l 

or
 t

ra
ct

; 
an

d 
th

e 
va

lu
e 

re
po

rt
ed

 f
or

 s
uc

h 
ge

og
ra

ph
ic

al
 

po
rt

io
n 

pl
us

 th
e 

va
lu

e 
of

 a
ll 

ot
he

r 
ge

og
ra

ph
ic

al
 p

or
tio

ns
 

m
ay

 o
r 

m
ay

 n
ot

 e
qu

al
 t

he
 v

al
ue

 o
f 

th
e 

en
tir

e 
pa

rc
el

 o
r 

tr
ac

t c
on

si
de

re
d 

as
 a

n 
en

tit
y.

 

 
If 

th
e 

re
po

rt
 c

on
ta

in
s 

a 
va

lu
at

io
n 

re
la

tin
g 

to
 a

n 
es

ta
te

 in
 

la
nd

 t
ha

t 
is

 l
es

s 
th

an
 t

he
 w

ho
le

 f
ee

 s
im

pl
e 

es
ta

te
, 

th
e 

va
lu

e 
re

po
rt

ed
 f

or
 s

uc
h 

es
ta

te
 r

el
at

es
 t

o 
a 

fr
ac

tio
na

l 
in

te
re

st
 o

nl
y 

in
 th

e 
re

al
 e

st
at

e 
in

vo
lv

ed
, a

nd
 th

e 
va

lu
e 

of
 

th
is

 
fr

ac
tio

na
l 

in
te

re
st

 
pl

us
 

th
e 

va
lu

e 
of

 
al

l 
ot

he
r 

fr
ac

tio
na

l i
nt

er
es

t 
m

ay
 o

r 
m

ay
 n

ot
 e

qu
al

 t
o 

th
e 

va
lu

e 
of

 
th

e 
en

tir
e 

fe
e 

si
m

pl
e 

es
ta

te
 c

on
si

de
re

d 
as

 a
 w

ho
le

. 

 
It 

is
 a

ss
um

ed
 t

ha
t 

th
er

e 
ar

e 
no

 h
id

de
n 

or
 i

na
pp

ar
en

t 
co

nd
iti

on
s 

of
 t

he
 p

ro
pe

rt
y,

 s
ub

so
il,

 o
r 

st
ru

ct
ur

es
 w

hi
ch

 
w

ou
ld

 r
en

de
r 

it 
m

or
e 

or
 l

es
s 

va
lu

ab
le

; 
w

e 
as

su
m

e 
no

 
re

sp
on

si
bi

lit
y 

fo
r 

su
ch

 c
on

di
tio

ns
 o

r 
fo

r 
en

gi
ne

er
in

g 
w

hi
ch

 m
ig

ht
 b

e 
re

qu
ir

ed
 to

 d
is

co
ve

r s
uc

h 
fa

ct
or

s.
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N

ot
hi

ng
 in

 th
e 

re
po

rt
 s

ho
ul

d 
be

 d
ee

m
ed

 a
 c

er
tif

ic
at

io
n 

or
 

gu
ar

an
ty

 
as

 
to

 
th

e 
st

ru
ct

ur
al

 
an

d/
or

 
m

ec
ha

ni
ca

l 
(e

le
ct

ri
ca

l, 
he

at
in

g,
 

ai
r-

co
nd

iti
on

in
g,

 
an

d 
pl

um
bi

ng
) 

so
un

dn
es

s 
of

 t
he

 b
ui

ld
in

g(
s)

 a
nd

 a
ss

oc
ia

te
d 

m
ec

ha
ni

ca
l 

sy
st

em
s,

 u
nl

es
s 

ot
he

rw
is

e 
no

te
d.

 

 
In

fo
rm

at
io

n,
 e

st
im

at
es

, 
an

d 
op

in
io

ns
 p

ro
vi

de
d 

by
 t

hi
rd

 
pa

rt
ie

s 
an

d 
co

nt
ai

ne
d 

in
 t

hi
s 

re
po

rt
 w

er
e 

ob
ta

in
ed

 f
ro

m
 

so
ur

ce
s 

co
ns

id
er

ed
 r

el
ia

bl
e 

an
d 

be
lie

ve
d 

to
 b

e 
tr

ue
 a

nd
 

co
rr

ec
t. 

 
H

ow
ev

er
, 

no
 

re
sp

on
si

bi
lit

y 
is

 
as

su
m

ed
 

fo
r 

po
ss

ib
le

 m
is

in
fo

rm
at

io
n.

 

 
Po

ss
es

si
on

 o
f t

he
 re

po
rt

, o
r a

 c
op

y 
th

er
eo

f, 
do

es
 n

ot
 c

ar
ry

 
w

ith
 it

 th
e 

ri
gh

t o
f p

ub
lic

at
io

n,
 a

nd
 th

e 
re

po
rt

 m
ay

 n
ot

 b
e 

us
ed

 b
y 

an
y 

pe
rs

on
 o

r 
or

ga
ni

za
tio

n 
ex

ce
pt

 t
he

 c
lie

nt
 

w
ith

ou
t 

th
e 

pr
ev

io
us

 w
ri

tte
n 

co
ns

en
t 

of
 t

he
 a

pp
ra

is
er

, 
an

d 
th

en
 o

nl
y 

in
 i

ts
 e

nt
ir

et
y.

  
If 

th
e 

cl
ie

nt
 r

el
ea

se
s 

or
 

di
ss

em
in

at
es

 th
e 

re
po

rt
s 

to
 o

th
er

s 
w

ith
ou

t t
he

 c
on

se
nt

 o
f 

th
e 

ap
pr

ai
se

r, 
th

e 
cl

ie
nt

 
he

re
by

 
ag

re
es

 
to

 
ho

ld
 

th
e 

ap
pr

ai
se

r 
ha

rm
le

ss
, a

nd
 t

o 
in

de
m

ni
fy

 t
he

 a
na

ly
st

s 
fr

om
 

an
y 

lia
bi

lit
y,

 d
am

ag
es

, o
r l

os
se

s 
w

hi
ch

 th
e 

an
al

ys
ts

 m
ig

ht
 

su
ffe

r, 
fo

r 
an

y 
re

as
on

 
w

ha
ts

oe
ve

r, 
by

 
re

as
on

 
of

 
di

ss
em

in
at

io
n 

of
 th

e 
re

po
rt

 b
y 

th
e 

cl
ie

nt
.  

Fu
rt

he
r, 

if 
le

ga
l 

ac
tio

n 
is

 b
ro

ug
ht

 a
ga

in
st

 th
e 

an
al

ys
t b

y 
a 

pa
rt

y 
ot

he
r t

ha
n 

th
e 

cl
ie

nt
 c

on
ce

rn
in

g 
th

e 
re

po
rt

 o
r 

th
e 

op
in

io
ns

 s
ta

te
d 

th
er

ei
n,

 th
e 

cl
ie

nt
 a

gr
ee

s, 
in

 a
dd

iti
on

 to
 in

de
m

ni
fy

in
g 

th
e 

an
al

ys
ts

 
fo

r 
an

y 
da

m
ag

es
 

or
 

lo
ss

es
, 

to
 

de
fe

nd
 

sa
id

 
an

al
ys

ts
 i

n 
sa

id
 a

ct
io

n 
at

 c
lie

nt
's 

ex
pe

ns
e.

  
H

ow
ev

er
, 

no
th

in
g 

he
re

in
 s

ha
ll 

pr
oh

ib
it 

th
e 

cl
ie

nt
 o

r 
an

al
ys

ts
 f

ro
m

 
di

sc
lo

si
ng

 s
ai

d 
re

po
rt

 o
r 

op
in

io
ns

 c
on

ta
in

ed
 t

he
re

in
 a

s 
m

ay
 b

e 
re

qu
ir

ed
 b

y 
ap

pl
ic

ab
le

 la
w

. 

 
D

is
cl

os
ur

e 
of

 t
he

 c
on

te
nt

s 
of

 t
hi

s 
re

po
rt

 i
s 

go
ve

rn
ed

 b
y 

th
e 

By
-L

aw
s 

an
d 

Re
gu

la
tio

ns
 o

f 
th

e 
A

pp
ra

is
al

 I
ns

tit
ut

e.
  

N
ei

th
er

 a
ll 

no
r 

an
y 

pa
rt

 o
f 

th
e 

co
nt

en
ts

 o
f 

th
is

 r
ep

or
t 

(e
sp

ec
ia

lly
 a

ny
 c

on
cl

us
io

ns
 a

s 
to

 v
al

ue
, t

he
 id

en
tit

y 
of

 th
e 

ap
pr

ai
se

rs
 o

r 
th

e 
fir

m
 w

hi
ch

 t
he

y 
ar

e 
co

nn
ec

te
d,

 o
r 

an
y 

re
fe

re
nc

e 
to

 
th

e 
A

pp
ra

is
al

 
In

st
itu

te
 

or
 

to
 

th
e 

M
A

I 
de

si
gn

at
io

n)
 s

ha
ll 

be
 d

is
se

m
in

at
ed

 to
 th

e 
pu

bl
ic

 th
ro

ug
h 

ad
ve

rt
is

in
g 

m
ed

ia
, p

ub
lic

 r
el

at
io

ns
 m

ed
ia

, n
ew

s 
m

ed
ia

, 

 
 

   
 L

iv
e, 

W
or

k,
 P

la
y 

A
iea
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sa
le

s 
m

ed
ia

, 
or

 a
ny

 p
ub

lic
 m

ea
ns

 o
f 

co
m

m
un

ic
at

io
n 

w
ith

ou
t t

he
 p

ri
or

 c
on

se
nt

 a
nd

 a
pp

ro
va

l o
f t

he
 a

pp
ra

is
er

s. 

 
U

nl
es

s 
ot

he
rw

is
e 

st
at

ed
 i

n 
th

is
 r

ep
or

t, 
th

e 
ex

is
te

nc
e 

of
 

ha
za

rd
ou

s 
m

at
er

ia
l, 

w
hi

ch
 m

ay
 o

r m
ay

 n
ot

 b
e 

pr
es

en
t o

n 
th

e 
pr

op
er

ty
, 

w
as

 n
ot

 o
bs

er
ve

d 
by

 t
he

 a
pp

ra
is

er
. 

 T
he

 
ap
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TABLE  I-1

Year 2000 2005 2010 2015 2020 2025 2030 2035

Minimum: DPP Socio-Economic Projections (1)
Aiea 31,436 31,142 31,180 31,205 30,999 30,831 30,682 30,525
    % Annual Average Change -0.19% 0.02% 0.02% -0.13% -0.11% -0.10% -0.10%

Waiau/Pacific Palisades 47,744 47,189 46,304 46,418 46,133 45,909 45,703 45,503
    % Annual Average Change -0.23% -0.38% 0.05% -0.12% -0.10% -0.09% -0.09%

Total Primary Study Area Population 79,180 78,331 77,484 77,623 77,132 76,740 76,385 76,028
    % Annual Average Change -0.21% -0.22% 0.04% -0.13% -0.10% -0.09% -0.09%
    % of  Oahu Total 9.0% 8.7% 8.5% 8.2% 8.0% 7.7% 7.5% 7.3%

Maximum: Baseline Market Projections
Aiea 31,436 31,142 31,180 32,000 32,800 33,600 34,400 35,200
    % Annual Average Change -0.19% 0.02% 0.53% 0.50% 0.49% 0.48% 0.47%

Waiau/Pacific Palisades 47,744 47,189 46,304 47,500 48,600 49,700 50,800 51,900
    % Annual Average Change -0.23% -0.38% 0.52% 0.46% 0.45% 0.44% 0.43%

Total Primary Study Area Population 79,180 78,331 77,484 79,500 81,400 83,300 85,200 87,100
    % Annual Average Change -0.21% -0.22% 0.52% 0.48% 0.47% 0.46% 0.45%
    % of  Oahu Total 9.0% 8.7% 8.5% 8.4% 8.4% 8.4% 8.4% 8.4%

Note:  For comparative purposes we have utilized the C&C of Honolulu DPP projections, and their 2010 population estimate for the study area,
              which is defined on Development Plan maps as the "Aiea" and the "Waiau/Pacific Palisades" sub-areas.  These areas differ slightly from the
              US "Census Defined Places" of "Aiea", "Waimalu" and "Pearl City", which had a resident population as of the 2010 census of 70,766.
              Attempting to extrapolate the total coterminous area of the DPP plan from the available Census figures appears to indicate the DPP
               2010 estimates were low relative to the Census by several percentage points.  However, it is the growth trends which are most pertinent
              in our projection process; what will be the expansion over the forecast period, not the exactness of the beginning base figure.

(1)  From DPP "Socio-Economic Projections 2000 - 2035 by Development Plan Sub-Area", September 2009.

Source:  C&C of Honolulu DPP, and The Hallstrom Group, Inc.

HISTORIC AND PROJECTED RESIDENT POPULATION
FOR PRIMARY STUDY AREA 2000 TO 2035

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii
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TABLE  I-3

1.  Based on General  HUD/State/County Criteria
Moderate - Lower-Market

Grouping Low Income Low-Moderate Income Moderate Gap Group Income Incomes
Household Income as a Percent of County Median 80% or less 80% to 100% 100% to 120% 120% to 140% 140% to 180%

 Gross Household Monthly Income $5,440 $6,800 $8,160 $9,520 $12,240
 Maximum Mortgage/Housing Payment $1,523 $1,904 $2,285 $2,666 $3,427

 Maximum Mortgage Amount (2) $283,707 $354,680 $425,653 $496,627 $638,387

 Downpayment at 5% of Sales Price $14,932 $18,667 $22,403 $26,138 $33,599

 Total Affordable Purchase Price $298,639 $373,347 $448,056 $522,765 $671,986

2.  Based on Conventional Financing Criteria
Moderate - Lower-Market

Grouping Low Income Low-Moderate Income Moderate Gap Group Income Incomes

 Gross Household Monthly Income $5,440 $6,800 $8,160 $9,520 $12,240
 Maximum Allowable Housing Expense (3) $1,523 $1,904 $2,285 $2,666 $3,427

 Maximum Mortgage Amount (4) $309,591 $387,039 $464,488 $541,936 $666,551

 Downpayment at 20% of Sales Price $77,398 $96,760 $116,122 $135,484 $166,638

 Total Affordable Purchase Price $386,989 $483,799 $580,610 $677,420 $833,189

Note:  Median household income for City and County of Honolulu estimated at $81,600 in 2010 for four person household.

(1)  Based on standard governmental affordability criteria at 28%.
(2)  Assuming 5.0% annual interest and 30 year mortgage.  Interest rate assumed to be circa 1/2 point higher than prevailing market rates.
(3)  Conventional financing with maximum monthly mortgage payment at 28% of gross income.  No reserves or mortgage insurance required.
(4)  Based on Bank of Hawaii published rates as of report publication date for standard (non-Jumbo) 30-year home mortgage loan of 4.25% and jumbo rate of 4.625%

Source: HUD, State of Hawaii and The Hallstrom Group, Inc.

ESTIMATE OF HOUSING PRICE AFFORDABILITY FOR PRIMARY STUDY AREA RESIDENTS
Market Study of the Proposed Live, Work, Play Aiea Master Plan

BASED ON A FOUR-PERSON HOUSEHOLD
Aiea, Oahu, Hawaii



TABLE  I-4

1.  Based on General  HUD/State/County Criteria
Moderate - Lower-Market

Grouping Low Income Low-Moderate Income Moderate Gap Group Income Incomes
Household Income as a Percent of County Median 80% or less 80% to 100% 100% to 120% 120% to 140% 140% to 180%

 Gross Household Monthly Income $4,352 $5,440 $6,528 $7,616 $9,792
 Maximum Mortgage/Housing Payment $1,219 $1,523 $1,828 $2,132 $2,742

 Maximum Mortgage Amount (2) $227,077 $283,707 $340,523 $397,152 $510,784

 Downpayment at 5% of Sales Price $11,951 $14,932 $17,922 $20,903 $26,883

 Total Affordable Purchase Price $239,028 $298,639 $358,445 $418,055 $537,667

2.  Based on Conventional Financing Criteria
Moderate - Lower-Market

Grouping Low Income Low-Moderate Income Moderate Gap Group Income Incomes

 Gross Household Monthly Income $4,352 $5,440 $6,528 $7,616 $9,792
 Maximum Allowable Housing Expense (3) $1,219 $1,523 $1,828 $2,132 $2,742

 Maximum Mortgage Amount (4) $247,795 $309,591 $371,590 $433,386 $557,385

 Downpayment at 20% of Sales Price $61,949 $77,398 $92,898 $108,347 $139,346

 Total Affordable Purchase Price $309,744 $386,989 $464,488 $541,733 $696,731

Note:  Median household income for City and County of Honolulu estimated at $65,280 in 2010 for two person household.

(1)  Based on standard governmental affordability criteria at 28%.
(2)  Assuming 5.0% annual interest and 30 year mortgage.  Interest rate assumed to be circa 1/2 point higher than prevailing market rates.
(3)  Conventional financing with maximum monthly mortgage payment at 28% of gross income.  No reserves or mortgage insurance required.
(4)  Based on Bank of Hawaii published rates as of report publication date for standard (non-Jumbo) 30-year home mortgage loan of 4.25% and jumbo rate of 4.625%

Source: HUD, State of Hawaii and The Hallstrom Group, Inc.

ESTIMATE OF HOUSING PRICE AFFORDABILITY FOR PRIMARY STUDY AREA RESIDENTS
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
BASED ON A TWO-PERSON HOUSEHOLD
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TABLE  I-6

Total
2011 to 2016 to 2021 to 2026 to 2026 to Demand

2015 2020 2025 2030 2030 2011-2035
1.  Using Minimum Demand Projections
Single Family Homes 46 35 32 28 24 165
    Percent of Total 20% 18% 16% 14% 12% 16%

Multifamily Units 186 157 171 173 172 859
    Percent of Total 80% 82% 84% 86% 88% 84%

                Total 232 192 203 201 196 1,024
100% 100% 100% 100% 100% 100%

2.  Using Maximum Demand Projections
Single Family Homes 265 264 275 208 184 1,196
    Percent of Total 20% 18% 16% 14% 12% 16%

Multifamily Units 1,059 1,203 1,445 1,279 1,350 6,335
    Percent of Total 80% 82% 84% 86% 88% 84%

                Total 1,324 1,467 1,720 1,487 1,534 7,531
100% 100% 100% 100% 100% 100%

Mid-Point
Single Family Homes 156 149 154 118 104 577
Multifamily Units 622 680 808 726 761 2,836
                Total 778 829 961 844 865 4,278

Source:  The Hallstrom Group, Inc.

DIVISION OF PROJECTED DEMAND BY UNIT TYPE 
FOR HOUSING UNITS IN THE PRIMARY STUDY AREA  2011 TO 2035
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii

Periodic Demand (1)

Table I-7
SUMMARY OF SUBJECT NEIGHBORHOOD SINGLE FAMILY MARKET ACTIVITY

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii

SINGLE FAMILY 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011*
Number of Sales 18 21 22 25 23 30 32 17 9 19 16 8
Average Sales Price $283,528 $252,145 $295,318 $330,040 $400,213 $534,593 $654,186 $625,088 $509,000 $532,026 $484,579 $515,813
Sales Volume $5,103,500 $5,295,050 $6,497,000 $8,251,000 $9,204,900 $16,037,800 $20,933,950 $10,626,500 $4,581,000 $10,108,500 $7,753,265 $4,126,500
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Table I-8
SUMMARY OF SUBJECT NEIGHBORHOOD MULTIFAMILY MARKET ACTIVITY

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii

CONDO / TOWNHOUSES 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011*
Number of Sales 129 136 180 284 251 317 248 190 143 110 114 67
Average Sales Price $88,995 $93,429 $126,147 $137,593 $178,784 $223,685 $280,144 $286,696 $280,538 $246,376 $263,313 $255,327
Sales Volume $11,480,325 $12,706,404 $22,706,395 $39,076,495 $44,874,800 $70,908,132 $69,475,650 $54,472,288 $40,116,915 $27,101,400 $30,017,700 $17,106,900
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Table I-9
SUMMARY OF SUBJECT NEIGHBORHOOD COMBINED SINGLE FAMILY AND MULTIFAMILY MARKET ACTIVITY

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii
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Table I-10

Year
Name Location Acres Single Fam Multi Fam Affordable Total Single Fam Multi Fam Affordable Total Built Out Status

Hale Mohalu II Pearl City 163 163 163 163 2012 Under Construction

Ewa Makai by Gentry EWA 82 1,673 947 Uncertain Under Construction
Franciscan Vistas/Iolina/Meleana Kula EWA 290 290 291 290 291 2014 Under Construction
Kahiwelo, Ph. 1 & 2 (Makakilo east) Makakilo 472 0 472 18 0 18 2017 Under Construction
Kanehili (East Kapolei I, State DHHL) Kapolei 92 403 403 193 193 2012 Under Construction
Ko Olina Resort EWA 392 4,450 3,286 Uncertain Under Construction
Mehana at City of Kapolei Kapolei 345 1,150 345 1,050 2020 Under Construction
Ocean Pointe/Hoakalei Residences Makakilo 821 4,850 821 1,862 2016 Under Construction
Parkside at Kalani (in Wahiawa) Central Oahu 0 30 18 Uncertain Under Construction
Villages of Kapolei Kapolei 888 3,465 4,229 496 2015 Under Construction
Area H Apartments EWA 192 192 192 192 Uncertain Planned
Castle & Cooke Waiawa Central Oahu 108 1,500 1,500 Uncertain Planned
East Kapolei II (DHHL & HHFDC) Kapolei 223 1,622 1,622 1,622 2016 Planned
Ewa by Gentry EWA 2,771 6,816 658 Uncertain Planned
Ho'opili Kapolei 925 3,510 11,750 3,510 3,510 2030 Planned
Kapolei Mixed Use Kapolei N.A. 300 1,000 300 1,000 2016 Planned
Kapolei West (Ko Olina, Phase II) Kapolei 234 720 2,500 720 2,500 2025 Planned
Koa Ridge Makai Central Oahu 0 3,500 3,500 2012 Planned
Leihano at Kapolei (K. Senior Village) Kapolei 43 0 714 714 Uncertain Planned
Makaiwa Hills EWA 908 1,115 4,280 1,115 4,280 2025 Planned
Palailai Residential (Kapolei Mauka) Kapolei 350 350 350 2020 Planned
Royal Kunia, Phase II Central Oahu 327 603 2,007 603 2,007 Uncertain Planned
Single Family Units in Areas A & H EWA 107 0 107 107 107 Uncertain Planned
Waiawa Ridge Development, Phase I Central Oahu 546 5,000 5,000 Uncertain Planned

TOTALS 4,644 107 762 16,631 58,886 107 18 8,089 35,101
*Information based on City and County of Honolulu Annual Report Fiscal Year 2009-10. (Most recent available)

UNSOLD, UNDER-CONSTRUCTION AND PLANNED RESIDENTIAL DEVELOPMENT IN THE PRIMARY STUDY AREA, CENTRAL OAHU AND EWA
Maket Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
Total # of Units Unsold / To Be Built (as of July 2011)

TABLE  I-11

TOTAL
Segment UNITS 2011-2015 2016-2020 2021-2025 2026-2030 2031-2035 Total

Scenario One:  Minimum Demand

  Potential Supply
      Hale Mohalu II 163 163 163
     In-Fill and Minor Projects 250 50 50 50 50 50 250
        Total Potential Supply 413 213 50 50 50 50 413

Regional Residential Unit Demand 1,024 232 192 203 201 196 1,024

Shortage or (Excess) Supply 611 19 142 153 151 146 611

Potential Residual Subject Demand
  at 100% Capture Rate 611 19 142 153 151 146 611
  at 90% Capture Rate 550 17 128 138 136 131 550

Scenario Two:  Maximum Demand

  Potential Supply
      Hale Mohalu II 163 163 163
     In-Fill and Minor Projects 250 50 50 50 50 50 250
        Total Potential Supply 413 213 50 50 50 50 413

Regional Residential Unit Demand 7,531 1,324 1,467 1,720 1,487 1,534 7,531

Shortage or (Excess) Supply 7,118 1,111 1,417 1,670 1,437 1,484 7,118

Potential Residual Subject Demand
  at 100% Capture Rate 7,118 1,111 1,417 1,670 1,437 1,484 7,118
  at 90% Capture Rate 6,407 1,000 1,275 1,503 1,293 1,336 6,407

Mid-Point

  Potential Supply
      Hale Mohalu II 163 163 163
     In-Fill and Minor Projects 250 50 50 50 50 50 250
        Total Potential Supply 413 213 50 50 50 50 413

Regional Total Unit Demand (mid-point) 4,278 778 829 961 844 865 4,278

Shortage or (Excess) Supply 3,865 565 779 911 794 815 3,865

Potential Residual Subject Demand
  at 100% Capture Rate 3,865 565 779 911 794 815 3,865
  at 90% Capture Rate 3,478 509 701 820 714 734 3,478

Source: City & County of Honolulu, & The Hallstrom Group, Inc.

PROJECTION OF POTENTIAL SUBJECT UNIT ABSORPTION USING THE RESIDUAL METHOD BASED ON
TOTAL DEMAND FOR RESIDENTIAL UNITS IN THE PRIMARY STUDY AREA

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu Hawaii

Sales Period
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TABLE   II-1

County C& C of Honolulu Maui Kauai Hawaii State Totals

Resident Population (2010) 909,071 146,308 64,786 180,820 1,300,985

1.  Summary of Inventory
Number of Major Retail Centers 123 51 16 36 226

Gross Leaseable Area in Centers (1) 16,555,631 3,875,941 1,218,989 3,110,518 24,761,079
(Square Feet)

Other Gross Leaseable Area (2) 3,535,000 575,000 208,300 795,000 5,113,300
(Square Feet)

Total Estimated Commercial GLA 20,090,631 4,450,941 1,427,289 3,905,518 29,874,379
(Square Feet)

2.  Per Capita Spatial Allowance
      (Square Feet per Person)
Per Resident Population Member 22.10 30.42 22.03 21.60 22.96

(1)  Complexes with circa 50,000 square feet and up.
(2)  Includes smaller projects and hotels.  Does not include space within mixed-use, multi-tenant buildings located in Light Industrial parks.

Source:  CB Richard Ellis, State DBEDT and The Hallstrom Group, Inc.

SUMMARY OF EXISTING RETAIL/RESTAURANT COMMERCIAL SPACE DEVELOPMENT IN HAWAII BY ISLAND
Market Study of the  Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
As of First Quarter 2011, Major Islands Only

TABLE  II-2

Trade Area Honolulu Ewa Central Oahu Windward

Total Estimated Commercial GLA 13,259,816 2,009,063 3,415,407 1,406,344
  (Square Feet)

Estimated Resident Population (2010) 467,993 138,994 158,965 127,564

Per Capita Spatial Allowance for Each Resident 28.33 14.45 21.49 11.02
      (Square Feet per Person)

Per Capita Allowance Island Wide 22.10 22.10 22.10 22.10

Ratio of Region Per Capita Development 128.20% 65.40% 97.22% 49.88%
   to Island Average

Source:  CB Richard Ellis, State DBEDT and The Hallstrom Group, Inc.

COMPARISON OF EXISTING RETAIL/RESTAURANT SPACE DEVELOPMENT PER CAPITA ON OAHU BY TRADE AREA
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
As of First Quarter 2011
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TABLE  II-4

Regional Population  (2) Per Capita Total Resident Regional Net Regional
Annual Forecast Demand in Demand in Capture Demand in

Year Growth Rate Total X Square Feet = Square Feet X Rate (3) = Square Feet

2010  77,484 22.95 1,778,258 100.0% 1,778,258

2015 0.51% 79,500 23.25 1,848,375 100.0% 1,848,375

2020 0.47% 81,400 23.50 1,912,900 100.0% 1,912,900

2025 0.46% 83,300 23.75 1,978,375 100.0% 1,978,375

2030 0.45% 85,200 24.00 2,044,800 100.0% 2,044,800

2035 0.44% 87,100 24.25 2,112,175 100.0% 2,112,175

Note:  Total amount of floor space in the Primary Study Area is an estimated 1,778,226 square feet.

(1)  Per capita demand includes space for retail/restaurant (and service/neighborhood) commercial uses only.
(2)  Using "Baseline Market Projections" from Table I-1.
(3)  The Primary Study Area is a major regional shopping destination attracting patrons from throughout Oahu.  It
        has resulted in there being an average of 22.95 per square feet of floor space per area resident with an effective
        capture rate of 100 percent.  The assumption is that this proportionate trend will continue, with nominal gains
        in the per capita floor space level over time.

Source:  The Hallstrom Group, Inc.

QUANTIFICATION OF RETAIL/RESTAURANT FLOOR SPACE  DEMAND
IN THE PRIMARY STUDY AREA FROM 2010 TO 2035 (1)

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii



TABLE   II-5
ESTIMATED TOTAL ADDITIONAL RETAIL/RESTAURANT FLOOR SPACE AND ACREAGE DEMAND

FOR THE PRIMARY STUDY AREA 2011 TO 2035

Summary of Demand
Forecast Resulting

Floor Space Divided by Land Area
Demand FAR Demand

Year (in Sq. Ft.) Allowance (1) (in Acres)

2011 1,778,258 0.25 163

2015 1,848,375 0.25 170

2020 1,912,900 0.25 176

2025 1,978,375 0.25 182

2030 2,044,800 0.25 188

2035 2,112,175 0.25 194

FINISHED FLOOR SPACE ANALYSIS (in Square Feet) DEVELOPABLE LAND AREA ANALYSIS (in Acres)

Periodic Additions Required (Sq. Ft.):  Demand Periodic Additions Required (Acres):  Demand
2011 to 2015 70,117 2011 to 2015 6.4
2015 to 2020 64,525 2015 to 2020 5.9
2021 to 2025 65,475 2021 to 2025 6.0
2026 to 2030 66,425 2026 to 2030 6.1
2031 to 2035 67,375 2031 to 2035 6.2

Cumulative Additional Space Required: 333,917 Cumulative Additional Acreage Required 30.7

Increase as a Percent of Existing Floor Space 18.78% Increase as a Percent of Existing Acreage: 18.78%

(1)  Assuming average finished "Floor Area Ratio" of .25 for finished commercial development sites.

Source: The Hallstrom Group, Inc.

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii

TABLE  II-6

Total Vacant/Proposed Estimated Potential
Project Name/Identification Net Site Acres Floor Area in Sq. Ft.

Aiea-Waiawa (Excludes the Subject Property) 54 526,902

Pearl City 24 234,179

    TOTAL PROPOSED COMMERCIAL 78 761,080
     FLOOR SPACE AND ACREAGE
     IN PRIMARY STUDY AREA

Note:  Includes proposed commercial lands in master planned communities

Source:  CB Richard Ellis and The Hallstrom Group, Inc.

EXISTING VACANT AND PROPOSED COMMERCIAL LAND IN PRIMARY STUDY AREA
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii



TABLE  II-7

1.  Stabilized Subject Population

    Full-Time Residents 4,080

2.  Per Capita Demand for Commercial Space (in Gross Square Feet per Person)

    Total for All Commercial Needs 23.8

    "Neighborhood" Space Demand as Percent of Total 55%

     Total Per Capita "Neighborhood" Commercial Space Demand in Square Feet 13.1

     Allowance for "Service Commercial/Medical" Space  (50% of Neighborhood demand) 6.5

     Allowance for "Support/Other Commercial" Space  (25% of Neighborhood demand) 3.3

    Total  Per Capita Floor Space Demand for Local-Oriented Commercial Space 22.9

3.  Indicated Subject Commercial Floor Space Demand

      From Subject Project Population 93,266

      Patronage From Other Sources % of Community
Demand

        Employees and Day Workers in Community 10% 9,327

        Nearby Population  in Non-Subject Projects  (1) 25% 23,317

        Passer-Bys/Intercept and Others 25% 23,317

Total Estimated Gross Floor Space Demand at Stabilization 149,226

(1)  The subject commercial space will be the most proximate neighborhood shopping
          opportunity for residents living mauka on Kaonohi Street, an intercept/immediate
          trade area with a resident population of several thousand persons.

Source:  The Hallstrom Group, Inc.

SUMMARY OF NEIGHBORHOOD COMMERCIAL SPACE DEMAND
CREATED BY SUBJECT RESIDENTS AND OTHERS AT BUILD-OUT

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii
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TABLE  III-1

Island
Trade Area Total Honolulu Ewa Central Oahu Windward

Total Estimated Commercial GLA 11,583,718 10,696,742 369,238 308,780 208,958
  (Square Feet)

Estimated Resident Population (2010) 911,841 467,993 138,994 158,965 127,564

Per Capita Spatial Allowance for Each Resident 12.70 22.86 2.66 1.94 1.64
      (Square Feet per Person)

Per Capita Allowance Island Wide 12.70 12.70 12.70 12.70

Ratio of Region Per Capita Development 179.92% 20.91% 15.29% 12.89%
   to Island Average

Source:  CB Richard Ellis, State DBEDT and The Hallstrom Group, Inc.

COMPARISON OF EXISTING OFFICE SPACE DEVELOPMENT PER CAPITA ON OAHU BY TRADE AREA
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
As of First Quarter 2011
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TABLE  III-3

Using "Baseline Market Estimates" (1)

Patronage Population Per Capita Total Resident Regional Net Regional
Annual Forecast Demand in Demand in Capture Demand in

Year Growth Rate Total X Square Feet = Square Feet X Rate (2) = Square Feet

2010  77,484 3.98 308,386 100.0% 308,386
2015 0.51% 79,500 4.50 357,750 100.0% 357,750
2020 0.47% 81,400 5.00 407,000 100.0% 407,000
2025 0.46% 83,300 5.50 458,150 100.0% 458,150
2030 0.45% 85,200 6.00 511,200 100.0% 511,200
2035 0.44% 87,100 6.50 566,150 100.0% 566,150

Note:  Total amount of floor space currently occupied in the Primary Study Area is 308,870 square feet.

(1)  From Table I-1.
(2)  The Primary Study Area is a medical and office destination attracting patrons from throughout
         the region, which has resulted in there being an average of 3.98 square feet of floor space per
         area resident with an effective capture rate of 100 percent. The assumption is that this 
         proportionate trend will continue, with gains in the per capita floor space over time.

Source:  The Hallstrom Group, Inc.

QUANTIFICATION OF OFFICE FLOOR SPACE  DEMAND
IN THE PRIMARY STUDY AREA FROM 2010 TO 2035 

Market Study of the Proposed Live, Work, Play Aiea
Aiea, Oahu, Hawaii

TABLE  III-4
ESTIMATED TOTAL ADDITIONAL OFFICE FLOOR SPACE AND ACREAGE DEMAND

FOR THE PRIMARY STUDY AREA 2010 TO 2030

Using Baseline Market Projections
Forecast Resulting

Floor Space Divided by Land Area
Demand FAR Demand

Year (in Sq. Ft.) Allowance (1) (in Acres)

2010 308,386 0.50 14

2015 357,750 0.50 16

2020 407,000 0.50 19

2025 458,150 0.50 21

2030 511,200 0.50 23

2035 566,150 0.50 26

FINISHED FLOOR SPACE ANALYSIS (in Square Feet) DEVELOPABLE LAND AREA ANALYSIS (in Acres)

Periodic Additions Required (Sq. Ft.): Scenario 2 Periodic Additions Required (Acres): Scenario 2
2011 to 2015 48,880 2011 to 2015 2.3
2016 to 2020 49,250 2016 to 2020 2.3
2021 to 2025 51,150 2021 to 2025 2.3
2026 to 2030 53,050 2026 to 2030 2.4
2031 to 2035 54,950 2031 to 2035 2.5

Cumulative Additional Space Required: 257,280 Cumulative Additional Acreage Required 11.8

Increase as a Percent of Existing Floor Space 83.43% Increase as a Percent of Existing Acreage: 83.58%

(1)  Assuming average finished "Floor Area Ratio" of .50 for finished office development sites.

Source: The Hallstrom Group, Inc.

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii
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TABLE  IV-1
ISLAND OF OAHU/WAIKIKI TOURISM INDUSTRY TRENDS

 VISITOR EXPENDITURES
Annual PERCENT AVERAGE Annual TOTAL Annual Annual DAILY Annual TOTAL Annual

TOTAL Pct. OF STATE LENGTH Pct. VISITOR Pct. ESTIMATED Pct. PER Pct. LODGING Pct.
YEAR VISITORS Change TOTAL OF STAY Change DAYS Change TOTAL (1) Change CAPITA Change UNITS Change

(days) (000's)
1965 662,278 --- 96.50% 8.00 --- 5,298,221 --- $185,000 --- $34.92 --- 9,850 ---
1970 1,680,426 30.75% 93.90% 7.25 -1.88% 12,183,088 25.99% $515,000 35.68% $42.27 4.21% 21,217 23.08%
1975 2,622,580 11.21% 92.70% 7.03 -0.61% 18,436,740 10.27% $975,000 17.86% $52.88 5.02% 25,699 4.22%
1976 2,956,099 12.72% 91.80% 6.95 -1.14% 20,544,885 11.43% $1,125,000 15.38% $54.76 3.54% 27,099 5.45%
1977 3,069,698 3.84% 89.40% 6.72 -3.31% 20,628,373 0.41% $1,175,000 4.44% $56.96 4.02% 28,083 3.63%
1978 3,218,861 4.86% 87.70% 6.68 -0.60% 21,501,991 4.24% $1,300,000 10.64% $60.46 6.14% 29,294 4.31%
1979 3,417,938 6.18% 86.30% 6.57 -1.65% 22,455,854 4.44% $1,475,000 13.46% $65.68 8.64% 32,088 9.54%
1980 3,324,656 -2.73% 84.50% 6.48 -1.37% 21,543,770 -4.06% $1,650,000 11.86% $76.59 16.60% 34,173 6.50%
1981 3,289,345 -1.062% 83.60% 6.33 -2.31% 20,821,553 -3.35% $1,800,000 9.09% $86.45 12.87% 33,480 -2.03%
1982 3,606,479 9.64% 85.00% 6.31 -0.32% 22,756,880 9.29% $2,050,000 13.89% $90.08 4.20% 34,610 3.38%
1983 3,669,019 1.73% 84.00% 6.15 -2.54% 22,564,468 -0.85% $1,975,000 -3.66% $87.53 -2.84% 35,761 3.33%
1984 3,942,731 7.46% 81.20% 6.25 1.63% 24,642,069 9.21% $2,300,000 16.46% $93.34 6.64% 36,848 3.04%
1985 3,912,172 -0.78% 80.10% 6.12 -2.08% 23,942,493 -2.84% $2,350,000 2.17% $98.15 5.16% 38,600 4.75%
1986 4,479,977 14.51% 79.90% 6.07 -0.82% 27,193,461 13.58% $2,950,000 25.53% $108.48 10.52% 39,010 1.06%
1987 4,381,111 -2.21% 75.80% 5.96 -1.81% 26,111,422 -3.98% $3,211,705 8.87% $123.00 13.38% 38,185 -2.11%
1988 4,594,530 4.87% 74.80% 5.92 -0.67% 27,199,619 4.17% $3,949,929 22.99% $145.22 18.07% 37,841 -0.90%
1989 4,895,021 6.54% 73.70% 5.85 -1.18% 28,635,875 5.28% $4,524,468 14.55% $158.00 8.80% 36,467 -3.63%
1990 5,005,307 2.25% 71.80% 5.81 -0.68% 29,080,835 1.55% $5,026,332 11.09% $172.84 9.39% 36,899 1.18%
1991 4,653,624 -7.03% 67.70% 5.60 -3.61% 26,060,292 -10.39% $5,106,254 1.59% $195.94 13.36% 36,623 -0.75%
1992 4,527,147 -2.72% 69.50% 5.75 2.68% 26,031,093 -0.11% $4,840,221 -5.21% $185.94 -5.10% 36,851 0.62%
1993 4,213,470 -6.93% 68.80% 5.77 0.35% 24,311,723 -6.61% $4,442,967 -8.21% $182.75 -1.72% 36,604 -0.67%
1994  4,695,167 11.43% 73.02% 5.85 1.39% 27,466,727 12.98% $5,090,134 14.57% $185.32 1.41% 36,194 -1.12%
1995  4,915,840 4.70% 74.20% 5.90 0.85% 29,003,456 5.59% $5,890,602 15.73% $203.10 9.59% 36,174 -0.06%
1996  5,092,680 3.60% 74.63% 5.88 -0.34% 29,944,958 3.25% $6,313,595 7.18% $210.84 3.81% 36,146 -0.08%
1997 5,017,069 -1.48% 72.96% 5.95 1.11% 29,828,984 -0.39% $6,323,745 0.16% $212.00 0.55% 35,971 -0.48%
1998 4,741,130 -5.50% 70.31% 5.41 -9.01% 25,649,513 -14.01% $4,770,809 -24.56% $186.00 -12.26% 36,206 0.65%
1999 4,558,168 -3.86% 67.62% 5.67 4.81% 25,844,813 0.76% $4,600,377 -3.57% $178.00 -4.30% 35,861 -0.95%
2000 4,776,960 4.80% 68.48% 6.61 16.58% 31,575,706 22.17% $5,904,657 28.35% $187.00 5.06% 36,303 0.81%

2001 (1) 4,268,937 -10.63% 67.61% 6.88 4.15% 29,388,797 -6.93% $5,375,000 -8.97% $182.89 -2.20% 36,500 0.54%
2002 4,239,887 -0.68% 66.36% 6.96 1.10% 29,494,656 0.36% $5,125,000 -4.65% $173.76 -4.99% 36,457 -0.12%
2003 4,066,258 -4.10% 64.08% 7.27 4.45% 29,579,916 0.29% $5,200,000 1.46% $175.79 1.17% 36,600 0.39%
2004 4,476,229 10.08% 64.80% 6.80 -6.46% 30,438,357 2.90% $5,350,000 2.88% $175.77 -0.02% 35,987 -1.67%
2005 4,751,855 6.16% 64.07% 6.89 1.32% 32,740,281 7.56% $5,679,200 6.15% $173.46 -1.31% 34,340 -4.58%
2006 4,606,438 -3.06% 62.13% 6.80 -1.31% 31,323,778 -4.33% $5,536,800 -2.51% $176.76 1.90% 34,008 -0.97%
2007 4,596,330 -0.22% 61.30% 6.78 -0.36% 31,142,644 -0.58% $5,729,200 3.47% $184.00 4.10% 33,588 -1.24%
2008 4,193,685 -8.76% 62.47% 7.13 5.23% 29,900,974 -3.99% $5,644,300 -1.48% $188.77 2.59% 34,081 1.47%
2009 4,032,198 -3.85% 62.82% 7.35 3.09% 29,636,655 -0.88% $5,031,600 -10.86% $169.78 -10.06% 34,025 -0.16%
2010 4,334,359 7.49% 62.07% 7.38 0.44% 31,998,319 7.97% $5,724,500 13.77% $178.90 5.37% 34,040 0.04%

2011 (2) 4,450,000 2.67% 60.12% 7.45 0.91% 33,152,500 3.61% $6,300,000 10.05% $190.03 6.22% 34,900 2.53%

(1)  The State DBEDT changed its method of estimating expenditures from a tax receipts/economic activity formula to a survey of departing visitors in 2001-02.
         Analysis has confirmed this results in a significant understatement of actual expenditures and fails to account for in-state (Kamaaina) travel.  In example, the
         formula-based 2001 figure is more than 10% lower than the DBEDT survey-based estimates.  While we have adopted the State figures since 2001, which
         results in an apparent but unfounded large-scale change from 200, we believe DBEDT survey method is meaningfully inadequate.
(2)  Preliminary year-end estimates based on data through May.

Source: DBEDT, The Hawaii Visitors & Convention Bureau, First Hawaiian Bank, and The Hallstrom Group, Inc.

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii

TABLE  IV-2

ROOM Annual AVERAGE Annual FOOD Annual BEVERAGE Annual RATIO Annual
RENTAL Pct. OCCUPANCY Pct. REVENUE/ Pct. REVENUE/ Pct. REVENUE/ TO ROOM Pct.

YEAR RATE Change RATE Change ROOM (1) Change ROOM (1) Change ROOM (1) RATES Change

1974 $18.63   --- 78.19%  --- $8.42  --- $3.66  --- $12.08 64.84%  ---
1975 $21.70 16.48% 73.12% -6.48% $8.58 1.90% $3.96 8.20% $12.54 57.79% -10.88%
1976 $22.94 5.71% 82.24% 12.47% $9.38 9.32% $4.30 8.59% $13.68 59.63% 3.19%
1977 $25.68 11.94% 80.07% -2.64% $10.49 11.83% $3.91 -9.07% $14.40 56.07% -5.97%
1978 $29.96 16.67% 74.59% -6.84% $11.94 13.82% $3.82 -2.30% $15.76 52.60% -6.19%
1979 $34.19 14.12% 63.58% -14.76% $13.18 10.39% $4.13 8.12% $17.31 50.63% -3.75%
1980 $34.78 1.73% 73.19% 15.11% $13.26 0.61% $4.62 11.86% $17.88 51.41% 1.54%
1981 $33.90 -2.53% 73.82% 0.86% $15.24 14.93% $4.77 3.25% $20.01 59.03% 14.82%
1982 $35.69 5.28% 81.25% 10.07% $15.73 3.22% $4.70 -1.47% $20.43 57.24% -3.02%
1983 $36.32 1.77% 79.13% -2.61% $15.15 -3.69% $4.45 -5.32% $19.60 53.96% -5.73%
1984 $39.56 8.92% 85.73% 8.34% $16.50 8.91% $4.48 0.67% $20.98 53.03% -1.73%
1985 $44.31 12.01% 83.72% -2.34% $17.38 5.33% $4.60 2.68% $21.98 49.61% -6.46%
1986 $50.23 13.36% 85.94% 2.65% $15.30 -11.97% $3.33 -27.61% $18.63 37.09% -25.23%
1987 $53.36 6.23% 87.08% 1.33% $16.27 6.34% $3.39 1.80% $19.66 36.84% -0.66%
1988 $63.19 18.42% 86.10% -1.13% $12.24 -24.77% $3.06 -9.73% $15.30 24.21% -34.28%
1989 $69.29 9.65% 88.90% 3.25% $13.22 8.01% $2.27 -25.82% $15.49 22.36% -7.67%
1990 $76.43 10.30% 88.59% -0.35% $11.31 -14.45% $2.48 9.25% $13.79 18.04% -19.29%
1991 $77.46 1.35% 82.17% -7.25% $11.59 2.48% $2.30 -7.26% $13.89 17.93% -0.61%
1992  $79.38 2.48% 80.77% -1.70% $12.41 7.08% $2.26 -1.74% $14.67 18.48% 3.06%
1993  $75.46 -4.94% 75.52% -6.50% $12.36 -0.40% $2.25 -0.44% $14.61 19.36% 4.76%
1994  $72.16 -4.37% 82.32% 9.00% $11.49 -7.04% $1.97 -12.44% $13.46 18.65% -3.66%
1995  $77.32 7.15% 85.52% 3.89% $12.29 6.96% $2.05 4.06% $14.34 18.55% -0.57%
1996  $84.36 9.11% 83.09% -2.84% $13.37 8.79% $2.11 2.93% $15.48 18.35% -1.06%
1997  $90.24 6.97% 81.78% -1.58% $13.93 4.19% $2.34 10.90% $16.27 18.03% -1.75%
1998  $89.98 -0.29% 76.19% -6.84% $14.77 6.03% $2.49 6.41% $17.26 19.18% 6.39%
1999  $87.57 -2.68% 73.88% -3.03% $14.51 -1.76% $2.73 9.64% $17.24 19.69% 2.63%
2000  $89.42 2.11% 76.71% 3.83% $13.97 -3.72% $2.70 -1.10% $16.67 18.64% -5.31%
2001  $90.41 1.11% 72.59% -5.37% $13.94 -0.21% $2.65 -1.85% $16.59 18.35% -1.57%
2002  $78.14 -13.57% 72.02% -0.79% $11.15 -20.01% $2.53 -4.53% $13.68 17.51% -4.59%
2003  $79.81 2.14% 71.32% -0.97% $12.95 16.14% $3.38 33.60% $16.33 20.46% 16.87%
2004  $81.96 2.69% 77.87% 9.18% $10.31 -20.39% $3.39 0.30% $13.70 16.72% -18.31%
2005  $87.08 6.25% 76.34% -1.96% $14.05 36.28% $4.22 24.48% $18.27 20.98% 25.52%
2006  $97.10 11.51% 67.37% -11.75% $12.15 -13.52% $4.68 10.90% $16.83 17.33% -17.39%
2007  $112.67 16.04% 73.70% 9.40%
2008  $117.32 4.13% 73.00% -0.95%
2009  $101.68 -13.33% 68.50% -6.16%
2010  $101.41 -0.27% 72.70% 6.13%

2011 (2)  $105.35 3.89% 74.30% 2.20%

Note:  Source of data changed from PKF Hawaii to Hospitality Advisors in 2007.  Survey properties and groupings were subject to change.

(1)  Per occupied room per night through 1985, per registered hotel guest thereafter.
(2)  Through May.

Source: PKF Hawaii, Hospitality Advisors, The Hawaii Visitors & Convention Bureau, and The Hallstrom Group, Inc.

WAIKIKI RESORT DISTRICT HOTEL INDUSTRY TRENDS
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
Off-Beach Facilities with Restaurants/Mid-Price Properties Only

TOTAL FOOD AND BEVERAGE

Data No Longer Available



TABLE  IV-3

Year 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Total Oahu

Total Visitor Nights (1) 4,635,943 10,502,662 15,814,160 18,219,114 20,030,321 24,080,528 24,087,616 26,798,746 27,988,426 26,560,000 27,000,000 28,000,000 29,000,000 30,000,000

Average Party Size 1.92 1.97 2.04 2.15 2.22 2.28 2.32 2.35 2.40 2.46 2.48 2.47 2.49 2.50

Total  Annual Lodging Nights Demand 2,414,554 5,331,301 7,752,039 8,474,007 9,022,667 10,561,635 10,382,593 11,403,722 11,661,844 10,796,748 10,887,097 11,336,032 11,646,586 12,000,000

Average Annual Percent Change 24.2% 9.1% 1.9% 1.3% 3.4% -0.3% 2.0% 0.5% -1.5% 0.2% 0.8% 0.5% 0.6%

Average Occupancy Rate Allowance (2) 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0%

Total Rooms Required to Meet Demand (3) 8,269 18,258 26,548 29,021 30,900 36,170 35,557 39,054 39,938 36,975 37,285 38,822 39,886 41,096

Additional Inventory Required (Forecast Only) 2,775 3,085 4,622 5,686 6,896

Waikiki Only

Total  Annual Lodging Nights Demand 2,342,117 5,144,705 7,364,437 7,965,566 8,436,194 9,822,321 9,448,160 10,320,368 10,262,423 9,069,268 9,036,290 9,182,186 9,317,269 9,480,000

Average Annual Percent Change 23.9% 8.6% 1.6% 1.2% 3.3% -0.8% 1.8% -0.1% -2.3% -0.1% 0.3% 0.3% 0.3%

Percent of Island wide Total Nights 97.0% 96.5% 95.0% 94.0% 93.5% 93.0% 91.0% 90.5% 88.0% 84.0% 83.0% 81.0% 80.0% 79.0%

HISTORIC FORECAST

HISTORIC AND PROJECTED TOTAL LODGING ROOM NIGHT DEMAND
OAHU AND WAIKIKI 1965 THROUGH 2030

Market Study of the Proposed Live, Work, Play Aiea Master Plan
Aiea, Oahu, Hawaii

Using Mid-Point Demand Forecasts

Total Rooms Required to Meet Demand (4) 8,021 17,619 25,221 27,279 28,891 33,638 32,357 35,344 35,145 31,059 30,946 31,446 31,908 32,466

Additional Inventory Required (Forecast Only) 2,059 1,946 2,446 2,908 3,466

(1)  Visitors typically spend one less night than the total number of days in their visit; i.e. seven days/six nights.  The "visitor nights" figure accounts for this adjustment from total "visitor days" data previously presented.
(2)  80% figure used as stabilized allowance.  This is annualized average in Waikiki since 1965, and reflective of what a "healthy" Hawaii hotel expects to generate.
(3)  Total annual lodging demand, divided by occupancy rate, with sum than divided by 365 nights per year.
(4)  Calculated using 80% occupancy rate allowance according to formula in footnote 3.

Source:  DBEDT and The Hallstrom Group, Inc.

TABLE  IV-4

Estimated
Project Name Lodging Type No. of Units Completion Comments

Ko Olina Resort
   Marriott Ko Olina Timeshare 96 2012 Final phase of 750 unit project.
   Disney Ko Olina Timeshare/Hotel 819 2011 Scheduled for August 2011 opening.
   Other Projects Timeshare 2,886 2018 In design, infrastructure completed.
   Other Projects Hotel 2,163 2018 No announcement on next project.

Ohana Islander Waikiki Timeshare 136 2015 Conversion of 235-room hotel.

Turtle Bay/Kuilima Resort Timeshare/Hotel 2,500 Uncertain Project on-hold due.

Hoakalei at Ocean Pointe Hotel 950 2015 Ground-breaking no yet announced.

Laie Marriott Courtyard Hotel 220 2014 Expected to break ground in 2011.

Haleiwa Hotel Boutique Hotel 80 Uncertain Controversial, Not Yet Approved.

          Total Proposed Lodging Units 9,850

Source:  DPP and The Hallstrom Group, Inc.

PLANNED ADDITIONS TO OAHU LODGING UNIT SUPPLY
Market Study of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
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TABLE  V-1

Totals
2013 2014 2015 2016 2017 2018 2019 2020 2021

Infrastructure Emplacement $3,000,000 $5,000,000 $3,000,000 $2,000,000 $500,000 $1,000,000 $500,000 $15,000,000

Commercial Construction $16,056,439 $32,113,361 $7,923,600 $5,874,300 $2,555,550 $64,523,250

Office Construction $11,998,800 $24,001,200   $36,000,000

Residential Product

Tower 1   $100,648,170 $67,098,780   $167,746,950

Tower 2    $33,549,390 $100,648,170 $33,549,390 $167,746,950

Tower 3 $100,648,170 $67,098,780 $167,746,950

Midrise 1 $24,686,171 $49,379,749 $74,065,920

Midrise 2 $24,686,171 $49,379,749 $74,065,920

TOTAL ANNUAL CONSTRUCTION COSTS $31,055,239 $110,486,903 $106,683,098 $109,522,470 $0 $67,098,780 $105,203,720 $101,148,170 $101,648,170 $34,049,390 $766,895,940

Contractor Profits $3,105,524 $11,048,690 $10,668,310 $10,952,247 $6,709,878 $10,520,372 $10,114,817 $10,164,817 $3,404,939 $76,689,594

Supplier Profits $1,242,210 $4,419,476 $4,267,324 $4,380,899 $2,683,951 $4,208,149 $4,045,927 $4,065,927 $1,361,976 $30,675,838

Source:  Form Partners, LLC, and The Hallstrom Group, Inc.

Phase II Phase III

PROPOSED PHASED DEVELOPMENT SCHEDULE AND ESTIMATED CONSTRUCTION COSTS
Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

All Construction Costs Provided by Form Partners LLC and Development Team

Phase I and 1B Phase IV

Aiea, Oahu, Hawaii



TABLE  V-2

Totals
Construction Employment  (1) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Infrastructure Emplacement 8 13  8  5 1 3 1 38

Commercial Construction 80 161 40 29 13 323

Office Construction 60 120   180

Residential Construction

  Tower 1     503 335 839

  Tower 2    168 503 168 839

  Tower 3   503 335   839

  Midrise 1 123 247      370

  Midrise 2 123 247      370

Total Annual Construction Jobs 148 540 533 540 335 521 504 506 169 3,797

On-Going Business Employment

Commercial (2)  188 238 275 300 325 350 358 358 358 358 358 358 3,826

Office  (3) 34 64 84 104 128 152 180 208 236 264 292 320 2,066

Maintenance & Common Element (4)  15 20 26 33 41 48 56 63 71 78 82 532

Total Annual Business Jobs 0 222 316 379 430 486 543 587 622 658 693 729 760 6,424

Off-Site Employment (5) 37 190 212 230 191 252 262 273 198 164 173 182 190 2,555

TOTAL ANNUAL JOBCOUNT 185 952 1,062 1,148 957 1,259 1,309 1,366 989 822 867 911 951 12,776

(1)  Infrastructure construction employment estimated at 1 worker-year for every $400,000 in costs.  Vertical construction (all types) employment estimated at 1 worker-year for every $200,000 in costs.
(2)  Employment estimated at 1 full-time-equivalent worker for every 400 square feet of gross floor area.
(3)  Employment estimated at 1 full-time-equivalent worker for every 250 square feet of gross floor area.
(4)  Includes common element administration and maintenance staff of 7 jobs, and ratio of one full-time-equivalent maintenenance/repair worker for every 20 units.
(5)  Estimated at one cumulative off-site employment position for every four on site positions.

Source:  Hallstrom Group, Inc.

ESTIMATED YEARLY FULL-TIME EQUIVALENT EMPLOYMENT POSITIONS CREATED BY DEVELOPMENT
Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii

Phase I Phase II Phase III Phase IV Post-Construction Absorption

TABLE  V-3

Totals
Construction Wages (1) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Infrastructure Emplacement $459,375 $765,625  $459,375 $306,250 $76,563 $153,125 $76,563 $2,296,875

Commercial Construction $4,917,284 $9,834,717 $2,426,603 $1,799,004 $782,637 $19,760,245

Hotel Construction $3,674,633 $7,350,368   $11,025,000

Residential Construction

  Tower 1     $30,823,502 $20,549,001 $51,372,503

  Tower 2    $10,274,501 $30,823,502 $10,274,501 $51,372,503

  Tower 3   $30,823,502 $20,549,001   $51,372,503

  Midrise 1 $7,560,140 $15,122,548         $22,682,688

  Midrise 2 $7,560,140 $15,122,548         $22,682,688

Total Annual Construction Wages $9,051,292 $33,070,989 $32,671,699 $33,081,881 $20,549,001 $31,912,389 $30,900,065 $30,976,627 $10,351,063 $232,565,007

On-Going Business Wages

Commercial (2)  $8,061,328 $10,211,016 $11,823,281 $12,898,125 $13,972,969 $15,047,813 $15,411,647 $15,411,647 $15,411,647 $15,411,647 $15,411,647 $15,411,647 $125,447,162

Office (3) $2,040,000 $3,840,000 $5,040,000 $6,240,000 $7,680,000 $9,120,000 $10,800,000 $12,480,000 $14,160,000 $15,840,000 $17,520,000 $19,200,000 $123,960,000

Maintenance & Common Element (4)  $653,950 $879,450 $1,161,325 $1,499,575 $1,837,825 $2,176,075 $2,514,325 $2,852,575 $3,190,825 $3,529,075 $3,698,200 $23,993,200

Total Annual Business Wages $10,101,328 $14,704,966 $17,742,731 $20,299,450 $23,152,544 $26,005,638 $28,387,722 $30,405,972 $32,424,222 $34,442,472 $36,460,722 $38,309,847 $273,400,362

Off-Site Employment Wages  (4) $1,666,177 $8,585,174 $9,577,160 $10,357,354 $8,628,125 $11,356,953 $11,807,641 $12,317,412 $8,920,887 $7,415,708 $7,815,971 $8,216,233 $8,574,215 $115,239,009

TOTAL ANNUAL WAGES $10,717,469 $51,757,491 $56,953,824 $61,181,967 $49,476,576 $66,421,886 $68,713,343 $71,681,761 $49,677,922 $39,839,931 $42,258,443 $44,676,956 $46,884,062 $621,204,378

(1)  Average annual wage for full-time-equivalent construction worker (all trades) at $61,250 on Oahu. 
(2)  Average annual wage for full-time-equivalent retail trade worker at $32,790 on Oahu.
(3)  Average annual blended wage for full-time-equivalent office workers at $60,000 on Oahu.   Acknowledges major medical tenancy.
(5)  Average annual wage for full-time-equivalent general worker at $45,100 on Oahu. 

Source:  State of Hawaii Department of Labor and Industrial Relations, and Hallstrom Group, Inc.

ESTIMATED YEARLY EMPLOYEE WAGES CREATED BY DEVELOPMENT
Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii

Phase I Phase II Phase III Phase IV Post-Construction Absorption



TABLE  V-4

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Residential Product  (1 & 2 )

  Tower 1
   Number of Sales Yearly 75 75 60 75 75 25
   Cumulative Sales 75 150 210 285 360 385 385
   Resident Units 73 146 204 276 349 373 373
   Non-Resident Units 2 5 6 9 11 12 12
   Resident Population 202 404 565 767 968 1,036 1,036
   Non-Resident Population 2 4 5 7 8 9 9

  Tower 2
   Number of Sales Yearly 35 75 75 125 75
   Cumulative Sales 35 110 185 310 385
   Resident Units 34 107 179 301 373
   Non-Resident Units 1 3 6 9 12
   Resident Population 94 296 498 834 1,036
   Non-Resident Population 1 3 6 10 12

  Tower 3
   Number of Sales Yearly 55 150 75 75 55
   Cumulative Sales 55 205 280 355 410 410 410 410 410
   Resident Units 53 199 272 344 398 398 398 398 398
   Non-Resident Units 2 6 8 11 12 12 12 12 12
   Resident Population 148 551 753 955 1,103 1,103 1,103 1,103 1,103
   Non-Resident Population 2 6 9 11 13 13 13 13 13

  Midrise 1
   Number of Sales Yearly 75 50 35
   Cumulative Sales 75 125 160 160 160 160 160 160 160 160 160
   Resident Units 73 121 155 155 155 155 155 155 155 155 155
   Non-Resident Units 2 4 5 5 5 5 5 5 5 5 5
   Resident Population 202 336 430 430 430 430 430 430 430 430 430
   Non-Resident Population 2 4 5 5 5 5 5 5 5 5 5n
  Midrise 2
   Number of Sales Yearly  75 50 35
   Cumulative Sales 75 125 160 160 160 160 160 160 160 160 160
   Resident Units 73 121 155 155 155 155 155 155 155 155 155
   Non-Resident Units 2 4 5 5 5 5 5 5 5 5 5
   Resident Population 202 336 430 430 430 430 430 430 430 430 430
   Non-Resident Population 2 4 5 5 5 5 5 5 5 5 5

Total Resident Population 0 404 673 1,009 1,412 1,816 2,219 2,623 3,026 3,430 3,834 4,035

Total Non-Resident Population 0 5 8 12 17 21 25 29 33 37 42 44

TOTAL DE FACTO POPULATION 0 408 680 1,021 1,429 1,837 2,244 2,652 3,060 3,467 3,875 4,080

RESIDENT HOUSEHOLD INCOME  (3) $0 $11,649,603 $19,416,005 $29,124,008 $40,773,611 $52,423,214 $64,072,817 $75,722,420 $87,372,023 $99,021,626 $110,671,229 $116,496,030

TOTAL DISCRETIONARY EXPENDITURES  (4) $0 $7,292,756 $12,154,594 $18,231,890 $25,524,646 $32,777,755 $40,030,863 $47,291,900 $54,545,008 $61,798,117 $69,077,657 $72,724,035

(1)  Resident households estimated to have average size of 2.83 persons (based on 2010 census for Oahu), with average occupancy of 98%.
(2)  Non- resident parties estimated to have average size of 3.11 persons (resident size plus 10%), with average occupancy of 25%.
(3)  The median household income for Oahu was at $81,700 for 2010.
(4)  Based on average daily expenditures of $175 per day for non-resident population members and 60% of resident household income.

Source:  The Hallstrom Group, Inc.

ESTIMATED SUBJECT DE FACTO POPULATION, RESIDENT HOUSEHOLD INCOME AND DISCRETIONARY EXPENDITURES
Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

Phase I Phase II Phase III

Aiea, Oahu, Hawaii

Phase IV Post-Construction Absorption

TABLE  V-5

Operations
Commence Totals During

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Absorption

Commercial Businesses (1) $14,062,500 $71,250,000 $82,500,000 $90,000,000 $97,500,000 $105,000,000 $107,538,750 $107,538,750 $107,538,750 $107,538,750 $107,538,750 $107,538,750 $1,105,545,000
  In-Project Patronage % 0% 5% 7% 10% 14% 18% 22% 26% 30% 35% 40% 50% 21%
  Outside Project Patronage Expenditures $14,062,500 $67,687,500 $76,725,000 $81,000,000 $83,850,000 $86,100,000 $83,880,225 $79,578,675 $75,277,125 $69,900,188 $64,523,250 $53,769,375 $868,774,113

Office  (2) $1,593,750  $12,000,000  $15,750,000  $19,500,000  $24,000,000  $28,500,000 $33,750,000  $39,000,000 $44,250,000 $49,500,000 $54,750,000 $60,000,000 $382,593,750
  In-Project Patronage % 0% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 6%
  Outside Project Patronage Expenditures $1,593,750 $11,760,000 $15,277,500 $18,720,000 $22,800,000 $26,790,000 $31,387,500 $35,880,000 $40,267,500 $44,550,000 $48,727,500 $52,800,000 $358,043,984

Maintenance/Renovations (3) $300,000 $500,000 $750,000 $1,050,000 $1,350,000 $1,650,000 $1,950,000 $2,250,000 $2,550,000 $2,850,000 $3,000,000 $18,200,000
  In-Project Patronage % 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
  Outside Project Patronage Expenditures $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Economic Activity

   In-Project Patronage Spending $0 $4,102,500 $6,747,500 $10,530,000 $15,900,000 $21,960,000 $27,671,025 $33,030,075 $38,494,125 $45,138,563 $51,888,000 $63,969,375 $319,431,163
     % of Total Activity 0.0% 4.9% 6.8% 9.6% 13.0% 16.3% 19.4% 22.2% 25.0% 28.3% 31.4% 37.5% 21.2%

   Outside Project Patronage Spending $15,656,250 $79,447,500 $92,002,500 $99,720,000 $106,650,000 $112,890,000 $115,267,725 $115,458,675 $115,544,625 $114,450,188 $113,250,750 $106,569,375 $1,186,907,588
     % of Total Activity 100.0% 95.1% 93.2% 90.4% 87.0% 83.7% 80.6% 77.8% 75.0% 71.7% 68.6% 62.5% 78.8%

   TOTAL PROJECT GROSS REVENUES $15,656,250 $83,550,000 $98,750,000 $110,250,000 $122,550,000 $134,850,000 $142,938,750 $148,488,750 $154,038,750 $159,588,750 $165,138,750 $170,538,750 $1,506,338,750

(1)  Estimated based on average annual sales of $750 per square foot.
(2)  Estimated based on average annual revenues of $2,000 per square foot.
(7)  Estimated at $1,200 per unit/home per year.

Source:  Hallstrom Group, Inc.

PROJECTED SUBJECT ON-SITE OPERATING ECONOMIC ACTIVITY
Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii



TABLE  V-6

Construction Operations
Begins Commence Totals During
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Absorption

Construction Activity
  Construction Wages $9,051,292 $33,070,989 $32,671,699 $33,081,881 $20,549,001 $31,912,389 $30,900,065 $30,976,627 $10,351,063     $232,565,007

  Contractor Profits $3,105,524 $11,048,690 $10,668,310 $10,952,247 $6,709,878 $10,520,372 $10,114,817 $10,164,817 $3,404,939      $76,689,594

  Supplier Profits $1,242,210 $4,419,476 $4,267,324 $4,380,899 $2,683,951 $4,208,149 $4,045,927 $4,065,927 $1,361,976     $30,675,838

  Other Construction Costs $17,656,214 $61,947,748 $59,075,766 $61,107,443 $37,155,949 $58,562,810 $56,087,362 $56,440,799 $18,931,412     $426,965,502

Total Construction Impact $31,055,239 $110,486,903 $106,683,098 $109,522,470 $67,098,780 $105,203,720 $101,148,170 $101,648,170 $34,049,390 $766,895,940

Project De Facto Population Spending             
  On-Site Spending $4,102,500 $6,747,500 $10,530,000 $15,900,000 $21,960,000 $27,671,025 $33,030,075 $38,494,125 $45,138,563 $51,888,000 $63,969,375 $319,431,163

  Off-Site Spending $3,190,256 $5,407,094 $7,701,890 $9,624,646 $10,817,755 $12,359,838 $14,261,825 $16,050,883 $16,659,554 $17,189,657 $8,754,660 $122,018,058

  Total Project Population Impact $7,292,756 $12,154,594 $18,231,890 $25,524,646 $32,777,755 $40,030,863 $47,291,900 $54,545,008 $61,798,117 $69,077,657 $72,724,035 $441,449,220

Outside Patronage Spending $15,656,250 $79,447,500 $92,002,500 $99,720,000 $106,650,000 $112,890,000  $115,267,725 $115,458,675 $115,544,625 $114,450,188 $113,250,750 $106,569,375 $1,186,907,588

TOTAL BASE ECONOMIC IMPACT $31,055,239 $126,143,153 $193,423,354 $213,679,564 $185,050,670 $237,378,366 $246,815,925 $256,946,758 $196,799,965 $170,089,633 $176,248,304 $182,328,407 $179,293,410 $2,395,252,748

Source:  Hallstrom Group, Inc.

SUMMARY OF ECONOMIC IMPACTS ASSOCIATED WITH SUBJECT DEVELIOPMENT
Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii
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TABLE  VI-1

Development Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Totals

PRIMARY PUBLIC BENEFITS (Revenues)

1.  REAL PROPERTY TAXES $822,049 $2,066,399 $2,509,054 $2,644,170 $3,384,643 $3,452,201 $4,192,675 $4,192,675 $4,981,231 $4,981,231 $4,981,231 $4,981,231 $4,981,231 $48,170,024

2.  STATE INCOME TAXES

  Taxable Personal Income $10,717,469 $63,407,094 $76,369,829 $90,305,974 $90,250,187 $118,845,100 $132,786,159 $147,404,180 $137,049,944 $138,861,556 $125,400,341 $127,211,953 $141,280,069 $1,399,889,856

  Taxable Corporate Profits $521,728 $4,357,418 $14,772,845 $18,253,303 $19,143,013 $21,964,563 $23,841,719 $25,147,119 $24,520,906 $41,824,669 $25,534,200 $26,422,200 $27,286,200 $273,589,884

  Personal Taxes Paid $546,591 $3,233,762 $3,894,861 $4,605,605 $4,602,760 $6,061,100 $6,772,094 $7,517,613 $6,989,547 $7,081,939 $6,395,417 $6,487,810 $7,205,283 $71,394,383

  Corporate Taxes Paid $22,956 $191,726 $650,005 $803,145 $842,293 $966,441 $1,049,036 $1,106,473 $1,078,920 $1,840,285 $1,123,505 $1,162,577 $1,200,593 $12,037,955

   TOTAL STATE INCOME TAXES $569,547 $3,425,488 $4,544,866 $5,408,750 $5,445,052 $7,027,541 $7,821,130 $8,624,086 $8,068,467 $8,922,225 $7,518,922 $7,650,386 $8,405,876 $83,432,338

3.  STATE GROSS EXCISE TAX

 Taxable Transactions

  Construction Contracts $31,055,239 $110,486,903 $106,683,098 $109,522,470 $67,098,780 $105,203,720 $101,148,170 $101,648,170 $34,049,390 $0 $0 $0 $0 $766,895,940

  Worker Disposable Income Purchases $6,430,481 $31,054,495 $34,172,294 $36,709,180 $29,685,946 $39,853,132 $41,228,006 $43,009,056 $29,806,753 $23,903,958 $25,355,066 $26,806,173 $28,130,437 $396,144,978

  Unit Owner/Guest Expenditures (on/off site) $0 $0 $7,292,756 $12,154,594 $18,231,890 $25,524,646 $32,777,755 $40,030,863 $47,291,900 $54,545,008 $61,798,117 $69,077,657 $72,724,035 $441,449,220

  Non-Resident Patronage Expenditures $0 $15,656,250 $79,447,500 $92,002,500 $99,720,000 $106,650,000 $112,890,000 $115,267,725 $115,458,675 $115,544,625 $114,450,188 $113,250,750 $106,569,375 $1,186,907,588

  Total Taxable Transactions $37,485,720 $157,197,648 $227,595,649 $250,388,744 $214,736,616 $277,231,498 $288,043,930 $299,955,814 $226,606,718 $193,993,592 $201,603,370 $209,134,580 $207,423,847 $2,791,397,726

  TOTAL STATE EXCISE TAX $1,762,766 $7,392,219 $10,702,685 $11,774,531 $10,097,989 $13,036,811 $13,545,266 $14,105,422 $10,656,181 $9,122,549 $9,480,398 $9,834,554 $9,754,106 $131,265,478

TOTAL GROSS PUBLIC REVENUES

  To C&C Honolulu (Item #1 and portion of #3) $1,017,892 $2,887,674 $3,698,122 $3,952,320 $4,506,530 $4,900,591 $5,697,554 $5,759,787 $6,165,133 $5,994,747 $6,034,504 $6,073,850 $6,064,913 $62,753,618

    Adjustment for Other Proportional Taxes 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33% 33%

    Adjusted C&C Honolulu Revenues $1,353,797 $3,840,607 $4,918,503 $5,256,586 $5,993,685 $6,517,786 $7,577,747 $7,660,517 $8,199,627 $7,973,013 $8,025,890 $8,078,221 $8,066,334 $83,462,312

  To State (Items #2 & remainder #3) $2,136,434 $9,996,284 $14,058,269 $15,874,895 $14,420,953 $18,615,702 $19,861,246 $21,162,114 $17,540,533 $17,031,076 $15,945,859 $16,392,124 $17,076,106 $200,111,596

    Adjustment for Other Proportional Taxes 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23% 23%

    Adjusted State Revenues $2,627,814 $12,295,430 $17,291,671 $19,526,121 $17,737,772 $22,897,313 $24,429,332 $26,029,400 $21,574,856 $20,948,223 $19,613,406 $20,162,313 $21,003,611 $246,137,263

  AGGREGATE TAX REVENUES $3,981,611 $16,136,036 $22,210,174 $24,782,706 $23,731,457 $29,415,099 $32,007,079 $33,689,918 $29,774,483 $28,921,236 $27,639,296 $28,240,534 $29,069,945 $329,599,575

Source: The Hallstrom Group, Inc.

PUBLIC FISCAL TAX RECEIPTS SUMMARY TABLE

Economic Impact Analysis of the Proposed Live, Work, Play Aiea Master Plan

Aiea, Oahu, Hawaii

All Amounts Expressed in Constant 2011 Dollars
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