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1.0  INTRODUCTION 
 

1.1   PROJECT INFORMATION SUMMARY 

 
Type of Application: Environmental Assessment (EA) to meet the requirements 

of HRS Chapter 343 
 
Applicant: City and County of Honolulu 

Department of Transportation Services (DTS) 
650 South King Street, 3rd Floor 
Honolulu, HI 96813 
Contact: Ty Fukumitsu, Acting Director Chief, Traffic 
Signal and Technology Division 
Phone: (808) 768-8388 
 

Agent: Group 70 International, Inc. 
925 Bethel Street, 5th Floor 
Honolulu, HI 96813 
Contact:  Rachel Shaak, AICP 
Telephone: 808-523-5866 x 160 

 
Accepting Authority:   City and County of Honolulu, 

Department of Transportation Services 
 
Name of Action: Alapaÿi Transit Center (ATC) and Joint Traffic 

Management Center (JTMC) 
 
Class of Action: Use of County lands and funds 

Use of Federal grant monies for construction 
 
Project Location: The site is located at 710 and 752 South King Streets, 

mauka of King Street, east of Alapaÿi Street, makai of Hotel 
Street and west of Kealamakai Makai Street, and at 810 S. 
Beretania Street, between Alapaÿi and Hale Makai Streets, 
in downtown Honolulu, Island of Oÿahu, Hawaiÿi (Figure 
1.1). 

 
Tax Map Key (TMK): 2-1-042: 013, 011 and 004, and adjoining portion of Hotel 

Street (no TMK). (Figure 1.2) 
 
Land Ownership: City and County of Honolulu 
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Land Area:  

 Square Feet Acres 
TMK 2-1-042: 011 204,732 4.7
TMK 2-1-042: 013 63,210 1.45
TMK 2-1-042: 004 98,289 2.26
Hotel Street 18,295 0.42
TOTAL 384,526 8.83

 
State Land Use District: Urban District (U) (Figure 1.3) 
 
City / County Zoning: BMX-3, Community Business Mixed Use District within 

the Hawaiÿi Capital Special District – Alapaÿi Precinct 
(Figure 1.4) 

 
City / County Development Plan: Primary Urban Center (Figure 1.5) 
 
Special District: Hawaiÿi Capital Special District – Alapaÿi Precinct 
 
Special Management Area (SMA): Not located in SMA  
 
Flood Zone:  FIRM Zone X (Figure 1.6) 
 
Tsunami Zone:   Not located in the Tsunami Inundation Zone. 
 
Anticipated Determination: Finding of No Significant Impact (FONSI) 
 
 
1.2 OVERVIEW OF PROPOSED PROJECT 
 
The City and County of Honolulu (City), Department of Transportation Services (DTS) will 
construct a replacement bus transit center and a new Joint Traffic Management Center (JTMC) 
at the existing Alapaÿi Transit Center (ATC) site at King Street and Alapaÿi Street in downtown 
Honolulu, Oÿahu, State of Hawaiÿi.  The applicant will seek a Joint Development Agreement 
(JDA) with the adjacent HPD property due to a slight encroachment into their property on the 
makai side of the existing Police Department parking garage (TMK (1) 2-1-042: 011).  The JDA 
would effectively join the two properties together, creating a single “project site.”  The 8.83-acre 
site is identified as Tax Map Keys (1) 2-1-042: 013, 011 and 004, plus a portion of Hotel Street.  
The project site is located within the County’s Hawaiÿi Capital Special District, requiring a 
Special District Permit (Major) (Figure 1.1). 
 
An Environmental Impact Statement (EIS) was prepared for the HPD property (TMK (1) 2-1-
042: 011) in August 1988 by Sam Chang Architects and Associates.  Environmental impacts 
associated with the development of the HPD property were evaluated and mitigated as 
described in the 1988 EIS and are not repeated in this current Environmental Assessment (EA).  
The proposed Alapaÿi project development will occur primarily on the Alapaÿi site and 
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therefore this current EA addresses the setting and potential project impacts of the proposed 
ATC and JTMC on the Alapaÿi project site. 
 
The Alapaÿi site has been in municipal use as a bus transit center and parking area since circa 
1938.  The City and County of Honolulu purchased the project site and associated mass transit 
line in 1970 from Honolulu Rapid Transit & Land Company.  Use of Federal Transit 
Administration (FTA) funds for the purchase required that the site remain in transit-related 
land use.  The existing and proposed future use as a transit center meets this requirement.  In its 
existing condition, the site is underused and large enough to accommodate improved bus 
operations and a new multi-story government office building.  The JTMC will jointly locate 
related agencies in a new building, providing an opportunity to increase efficiency, 
coordination, and effectiveness among State and City agencies involved in future transit 
planning and daily transportation and emergency operations. 
 
The ATC and JTMC will be referred to collectively as the Alapaÿi Project throughout the 
document. 
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Figure 1.1.  Project Location Map 
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Figure 1.2.  Tax Map Key 
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Figure 1.3.  State Land Use Designation Map 
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Figure 1.4.  Zoning Map 
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Figure 1.5.  Primary Urban Center Development Plan, Land Use Map 

Project Site * 
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Figure 1.6.  FIRM Map 
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1.3 PROJECT COSTS AND FUNDING 

The Alapaÿi project will be jointly funded by the City and County of Honolulu, Federal Transit 
Administration (FTA) and the Federal Highway Administration (FHWA).  FTA will contribute 
partial funding to the redevelopment of the bus transit center (ATC), and FHWA will contribute 
partial funding to the construction of the JTMC.  A detailed funding program has not been 
developed yet.  DTS will hire a Program Manager who will create and implement a financial 
program and budget as well as provide overall project management services.  Ultimately, an 
MOU between participating agencies will be developed to determine program, budget and 
operations procedures.  The MOU will be formed under the direction of the project Steering 
Committee which is comprised of representatives from participating JTMC agencies.  A 
preliminary funding program is presented below, along with estimated project costs. 
 
ATC Funding 
ATC design and construction costs are estimated at approximately $5,000,000.  The City and 
County of Honolulu has an initial $500,000 designated in the FY 2008 Transportation 
Improvement Program (TIP).  Federal Transit Authority (FTA) has committed 50% of ATC 
design and construction costs approximately ($2,500,000) to the City which will be paid 
incrementally to reimburse the City.   The net cost to the City for design and construction of the 
ATC will be approximately $2,500,000. 
 
JTMC Funding 
JTMC design and construction costs are estimated around $7104,000,000.  Federal Highway 
Administration (FHWA) will fund a portion of the JTMC cost.  OMPO has allocated 
approximately $7,000,000 federal dollars in the 2008-2011 Transportation Improvement 
Program (TIP) for the project.  FHWA will incrementally fund their portion of the additional 
cost over a 16 year period. 
 
1.4 LAND USE APPROVALS 
 
This section includes a description of the government approvals and permits required for the 
Alapaÿi Project.   
 
State of Hawaiÿi Revised Statutes, Chapter 343, Environmental Assessment:  This EA has been 
prepared in accordance with the requirements of Chapter 343, Hawaiÿi Revised Statutes (HRS) 
and Hawaiÿi Administrative Rules (HAR), Title 11, Department of Health, as the proposed 
action involves the use of city land.  It is anticipated that the outcome of this review will be a 
Finding of No Significant Impact (FONSI).   
 
Federal National Environmental Policy Act (NEPA):  This project is funded in part through 
Federal grants from the Federal Highway Association Administration (FHWA) and Federal 
Transit Administration (FTA), and is subject to environmental review under the Federal 
National Environmental Policy Act (NEPA) of 1969 (42 United States Code 4321 et seq.), as 
implemented by the Council on Environmental Quality regulations (Title 40, Code of Federal 
Regulations (CFR) Parts 1500 to 1508).  The lead agency for this project is FHWA in consultation 
cooperation with FTA and State of Hawaiÿi Department of Transportation (HDOT).   FHWA has 
determined that the appropriate level of environmental review is a Categorical Exclusion (CE).   
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Special District Permit (Major) (SDP-Major): Approval of a SDP-Major is required because the 
project site lies within the City and County of Honolulu’s Hawaiÿi Capital Special District.  A 
Final Environmental Assessment (EA)/FONSI is required prior to the acceptance of the SDP-
Major application.  Processing and approval of the SDP-Major requires review by the 
Department of Planning and Permitting (DPP), other agency review, and a public hearing prior 
to the DPP Director’s ruling on the SDP-Major application.  
 

 
Hawaiÿi Capitol Special District  

 
Waiver Permit: The City and County Department of Transportation Services may apply for a 
permit from DPP to waive requirements such as the 40% minimum open space requirement of 
the Hawaiÿi Capital Special District. 
 
Conditional Use Permit for Joint Development Agreement: The project proposes to use a 
portion of the adjacent Honolulu Police Department (HPD) property.  This results in an 
encroachment onto the HPD property and will require a Joint Development Agreement from 
the City and County of Honolulu.   
 
Subdivision:  A Subdivision Application will be filed to subdivide the on-site Hotel Street 
section between Alapaÿi Street and Kealamakai Makai Street from the adjacent off-site active 
Hotel Street roadway and capture the land area as part of the project site.   
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Required Permits for Construction:  Several other approvals will be required from the City and 
County of Honolulu and State of Hawai’i to implement the proposed action, some of which will 
include:   
 

State of Hawaiÿi 
• National Pollutant Discharge Elimination System (NPDES) Permit – Storm water 

(State Department of Health[DOH]) 
• Individual Wastewater System (DOH) 
• Department of Health’s Administrative Rules, Chapter 11-62 “Wastewater Systems” 

(DOH) 
 
City and County of Honolulu 

• Building Permit for Buildings, Electrical, Plumbing, and Sidewalk/Driveway Work 
(DPP) 

• Grading, Grubbing and Stockpiling Permit (DPP) 
• Water System (Board of Water Supply [BWS]) 
• Sign Permit (Department of Design and Construction [DDC]) 
• Driveway Connection to King Street (DPP) 
• Sewer Connection Permit (DPP) 
• Street Usage Permit (DTS) 

 
 
1.5 ANTICIPATED DETERMINATION 
 
No significant adverse environmental impacts are anticipated from the construction or 
operation of the proposed improvements associated with the Alapaÿi Project.  A Finding of No 
Significant Impact (FONSI) is anticipated. 
 
1.6 CONTENTS OF ENVIRONMENTAL ASSESSMENT 
 
This Environmental Assessment report is presented in eight sections as follows: 
 
Section 1.0 Summarizes general information on the Alapaÿi project.   
Section 2.0 Presents the proposed project. 
Section 3.0 Describes the environmental setting, potential impacts and mitigation measures.  
Section 4.0 Provides an analysis of alternatives.   
Section 5.0 Relates the project to governing plans and policies. 
Section 6.0 Provides anticipated determination and rationale for anticipated outcome.   
Section 7.0 Provides a list of references.   
Section 8.0 Lists the agencies, organizations consulted in the preparation of the Final Draft 

Environmental Assessment.   
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2.0  DESCRIPTION OF THE PROPOSED ACTION 
 
The applicant will seek a Joint Development Agreement (JDA) with the adjacent HPD property 
due to a slight encroachment into their property.  The JDA would create a single “project site.”  
A previous EIS (Sam Chang Architects and Associates, August 1988) addressed environmental 
impacts and mitigative action associated with the development of the HPD property and are not 
repeated in this current EA.  Also, the proposed Alapaÿi project will not significantly impact the 
HPD property.  Accordingly, this Environmental Assessment focuses discussion of the project 
setting and impacts to the Alapaÿi site. 
 
2.1 PROJECT LOCATION AND LAND USE 
 
Location 
The 4.13-acre Alapaÿi project site is located on the northeastern corner of King Street and Alapaÿi 
Street in downtown Honolulu, on the Island of Oÿahu in the State of Hawaiÿi.  The site is 
comprised of two Tax Map Key (TMK) parcels located on the mauka side of King Street, 
identified as TMK (1) 2-1-042: 013 and 004.  The site also includes the adjacent Hotel Street right-
of-way which is owned by the City and County of Honolulu.  The site is zoned BMX-3, 
Community Business Mixed Use District.  The project area is within the Alapaÿi Precinct of the 
Hawaiÿi Capital Special District.   
 
The project will involve a small encroachment onto the adjacent Honolulu Police Department 
(HPD) property along the makai end of the existing HPD parking garage.  A Joint Development 
Agreement will be pursued to accommodate the encroachment.  The existing Hotel Street 
section between Alapaÿi Street and Kealamakai Makai  Street will be subdivided from the 
adjacent off-site active Hotel Street roadway and incorporated as part of the project site.   
 
Location and TMK maps are provided in Figures 1-1 and 1-2.   
 
Ownership 
The project site is owned in fee by the City and County of Honolulu.  Federal Transit 
Administration (FTA) funds were used for the purchase of this property.  A stipulation of the 
purchase required that the site remain in transit-related land use.  The existing and proposed 
future use as a transit and traffic management center meets this requirement.   
 
Physical Description 
The Alapaÿi Project site consists of a paved lot characterized by flat topography.  There are two 
existing vehicular access points to the transit center, the main access/exit on Alapaÿi Street and 
one additional entrance on King Street.  There are no striped travel lanes to guide bus traffic.  
The transit center includes four bus shelters and wooden benches on a central raised concrete 
island.  There is no interior landscaping on the site.  Site perimeter landscaping is minimal and 
includes low plants and shower trees along the perimeter and on the corner of King Street and 
Alapaÿi Street.  A chain-link fence separates the bus transit area from paved areas near the Hotel 
Street right-of-way and Kealamakai Makai Street.  Vehicles gain access to the on-site parking 
areas from Kealamakai Makai  Street and from Hotel Street.  There are no drinking fountains, 
vending machines, pay telephones, speaker system for announcements, or public restrooms 
(besides portables) on the site. 
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On-Site Land Uses 
Existing on-site uses at the ATC include the current bus transit center and an overflow parking 
area. Approximately 60% of the site is used for the existing transit center for The Bus.  Peak 
activity hours at the transit center are during the morning and afternoon rush hours from 
approximately 6:30 am to 8:30 am, and 2:30 pm to 5:30 pm, respectively.  There is little activity 
between 8:30 am and 2:30 pm.  Pedestrians access the bus transit center from crosswalks on 
King Street and Alapaÿi Street.  A portion of the transit center serves as an informal staging area 
for buses.  The remaining 40% of the site is separated by fencing and currently used as an 
overflow parking area for municipal vehicles.  Approximately 110 police cars, municipal 
vehicles, and municipal employees’ personal vehicles park here at any given time.  This 
temporary parking area and the abandoned section of Hotel Street is not open to through traffic 
or private vehicle parking.   
 
The project site is currently under-utilized per allowable density under BMX-3 zoning, and the 
bus transit site is not operating at maximum efficiency due to the lack of traffic and parking 
controls.  The ATC and JTMC are designed to maximize opportunity and efficiency on the 
Alapaÿi site.   
 
Adjacent Land Uses 
Land uses adjacent to the project site include the Honolulu Police Department Headquarters 
and City parking structure to the north, the Frank Fasi Municipal Building across Alapaÿi Street 
to the west, and the two-story ScanDesign furniture store to the east (Figure 1.1).  Makai of King 
Street to the south is a series of commercial and office buildings.  Street level commercial uses 
include a Tesoro station, Hawaiÿi Central Credit Union, and the Kabuki Restaurant. 
 
2.2 PURPOSE AND NEED FOR THE PROPOSED PROJECT 
 
DTS will redevelop the Alapaÿi site to replace the existing ATC and develop a new multi-agency 
JTMC.  The project is proposed in the 2030 Oÿahu Regional Transportation Plan (ORTP) 
prepared by the Oÿahu Metropolitan Planning Organization (OMPO).  Amendment #1 of the 
ORTP was and approved by the OMPO Policy Committee on April 4, in May 2007. The ORTP 
includes goals, objectives and list of projects designed to help decision makers integrate 
transportation needs with Oÿahu’s growth pattern over the next 25 years.  OMPO expects 
240,000 new residents and 130,000 new jobs on Oÿahu by 2030, which means additional traffic 
congestion.  The Draft ORTP 2030 names the ATC and JTMC as major capital improvement 
projects that will optimize operational and management services.  The Alapaÿi Project is 
included in the 2030 Mid-Range Plan, approved by the OMPO Policy Committee on April 4, 
2006.  The inclusion of a project into the ORTP plan does not guarantee its construction, rather, 
it advances a project to begin a detailed evaluation phase and eligibility for federal funding. 
 
Existing program and facility needs are discussed for the ATC and JTMC building below. 
 
Purpose and Need for the Redeveloped Alapaÿi Transit Center 
In 2001, Weslin Consulting Services, Inc. conducted a review of operations and facilities at the 
bus transit station center on Alapaÿi Street.  Based on their field survey work and perceived 
deficiencies of the current operations, Weslin Consulting Services, Inc. developed a list of 
recommended design improvements.  The list of recommendations included the following: 
 



ALAPAÿI TRANSIT CENTER AND JOINT TRAFFIC MANAGEMENT CENTER 
Final Draft Environmental Assessment 

 

2 - 3 

• Construct center pedestrian island with four loading bays; 
• Replace chain link fence with a series of decorative planters, shelters, trash cans and 

other furnishings; 
• Provide a continuous wide canopy to shade waiting passengers; 
• Provide 16 bus staging positions; 
• Provide two TheHandiVan and four car parking positions; 
• Provide signs to regulate access, traffic and security; 
• Provide a crosswalk through the lot for transferring passengers dropped off on King 

Street; and 
• Provide drinking fountains, pay telephones, speaker system for announcements, and 

public restrooms. 
 
The report also noted a lack of overall organization of bus activity; for example, buses did not 
queue up in any consistent, established order.  The order changed from day to day, and varied 
with each driver, ultimately resulting in confusion for many passengers if their bus was late and 
other buses were present. 
 
The purpose of the proposed transit center replacement is to provide recommended facilities 
and improve the existing physical space and operational characteristics.   
 
Purpose and Need for a New Joint Traffic Management Center (JTMC) 
In 2005, Parsons Brinckerhoff developed a Concept of Operations (COOPS) for DTS to evaluate 
baseline resources, functions and overall readiness to pursue joint operations of Intelligent 
Transportation Systems (ITS) systems.  The COOPS identified DTS and HDOT as the key 
stakeholders in a joint ITS venture and evaluated each agency in terms of personnel, Intelligent 
Transportation Systems ITS, equipment and facilities.   
 
Personnel  
The study found that DTS is understaffed by 14 personnel in the field and 10 personnel in the 
existing TMC office at Kinalau Place.  Additional clerical staff was also recommended to 
support procurement and maintenance.  Because of insufficient staffing levels, DTS is unable to 
perform preventative maintenance, which, in the long run, increases overall maintenance costs 
because it reduces the life cycle of Intelligent Transportation Systems (ITS) components.  
Staffing shortage are further compounded as advanced ITS systems are implemented.  When 
staff levels remain the same, individual responsibilities multiplied, leaving less time to 
thoroughly attend to each responsibility due to competing needs.   
 
HDOT is generally well staffed for its current operations. 
 
ITS Systems 
According to the OMPO Oÿahu Regional ITS Plan (2003), ITS is a collection of technologies that 
enable multiple agencies to work together to collectively manage a transportation network.  The 
COOPS study also recommended various systems and equipment upgrades for DTS such as 
replacement of loop detectors, upgrades to loop tracking systems and installation of 
performance measuring systems to track traffic systems data.  The primary needs identified for 
HDOT were ITS systems consolidation and upgrade.  The study noted that locating HDOT and 
DTS in the same facility would create an opportunity for sharing contracts or staff resources for 
services that both agencies employ. 
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Equipment 
The study identified need at DTS for improved inventory and work order maintenance systems, 
two new bucket trucks, mobile communication methods, additional maintenance facility space, 
additional maintenance yard storage space, and additional TMC office space.   
 
HDOT is reported to have aging equipment that is nearing the end of its life cycle, as well as 
multiple system interfaces that should be consolidated. 
 
In addition to daily traffic management operations and coordination discussed in the COOPS 
report, island emergency response services should be greatly improved over existing 
conditions.  Currently, individual agencies respond to situations, but there is no comprehensive 
coordinated system for response.  In the event of a tsunami or other disaster situation, 
interagency communication could be compromised by geographical separation and interruption 
of communications infrastructure. 
 
The JTMC would address current deficiencies in operations by providing the space and 
technology needed to accommodate an increase in staffing and service/maintenance levels.  The 
JTMC would help to improve public safety and increase agency efficiency by providing a single 
operational control center allowing coordination of traffic and emergency operations.  Day-to-
day interagency coordination would be improved by means of locational proximity and 
coordinated technology.  Through agency collaboration, the JTMC would also provide for 
efficiency in dispatch, faster mobilization of emergency governmental services, shorter response 
times to emergency and traffic incidents, faster clearing of traffic accidents, and shorter 
accident-related traffic delays.   
 
Facilities 
The COOPS reported inefficient facilities at DTS that were unable accommodate expansion. 
HDOT’s H-3 Facility was reported to have adequate space for current operations and some 
space to allow expansion, with some strain on parking.  
 
2.3 DESCRIPTION OF PROPOSED PROJECT 
 
The proposed project consists of redevelopment of the existing bus transit facility (ATC) and 
construction of a new Joint Traffic Management Center (JTMC) on the Alapaÿi site. 
 
2.3.1 Alapaÿi Transit Center 
Physical Characteristics 
A new transit center will replace the existing ATC facility.  ATC operations will continue to be 
located on the makai half of the site.  The new ATC includes a bus transit building, five bus 
passenger shelters, and a bus parking lot/staging area (Figure 2.1 and Table 2-1).  The 
approximately 3,800 square foot bus transit building will be a one-story multi-function building 
that includes public restrooms, bus driver lounge area, and some ITS features such as bus 
schedule display boards.  Bike racks and lockers for public use will also be located in the 
vicinity of the terminal. 
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Table 2-1 
Alapaÿi Bus Transit Center Site Data 

 
Bus Pickup Areas 6 
 Standard buses [40-foot long] 4 
 Articulated buses [60-foot long] 2 
  

Bus Staging Spaces 19 
  

Bus Transit Building Floor Area 3,863 sf 
 Covered Passenger Waiting 2,650 sf 
 Restrooms 440 sf 
 Support Areas  773 sf 
  

Total Passenger Shelters Provided 5 
  

Peak Activity Hours 6:30-8:30am 
2:30-5:30pm 
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Figure 2.1  Conceptual Site Plan
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Operational Characteristics 
Buses will enter the transit center site via Alapaÿi Street or King Street, then travel through a 
circular loop by the staging area, then the passenger pick up/drop off area, then exit onto 
Alapaÿi Street.  The passenger pick up/drop off area will accommodate four 4 standard buses 
and two 2 articulated buses.  Articulated buses (60-foot) are programmed only for pick up/drop 
off stalls and not programmed for additional staging or parking stalls.  Nineteen standard bus 
parking stalls will be provided in the bus staging area for buses that have a layover before their 
next run.  All bus parking stalls will be 14 feet by 45 feet.  
 
Pedestrians will access the site from Alapaÿi Street, and Kealamakai Makai Street.  Pedestrian 
traffic will be controlled and directed along the existing street sidewalks.  The majority of 
pedestrians accessing the site are expected from Alapaÿi Street.  Pedestrian activity at the bus 
transit center will continue to be busiest during the morning and late afternoon commuting 
hours.  During the rest of the day, and weekends, pedestrian activity will be light.  For safety 
reasons, on-site pedestrian traffic and vehicular traffic will be separated and pedestrians will 
not be allowed to enter and walk through the bus staging area to get to the bus transit center.   
 
Pedestrians and bicyclists traversing the site will be accommodated by a landscaped 
meandering walkway, shaded by canopy trees and kept separate from the adjacent bus 
circulation area.  The walkway will traverse the site in an east-west direction, connecting Hotel 
Street with the Civic Center Mall.  The landscaped pathway will match the style and design of 
pathways provided in the Civic Center park and HPD sites, and fulfill the Honolulu Bicycle 
Master Plan (1999) Lei of Parks and Bike-Friendly Route No. 1 objectives.  Please refer to Figure 
2.1 for location of the pedestrian/bikeway corridor.  The pedestrian/bikeway corridor as 
indicated on Figure 2.1 is a schematic representation only.  Corridor design will be finalized in 
the project landscape plan during the Special District Permit. 
 
Passengers will have access to waiting areas in the transit building or in four covered passenger 
shelters in the pick up/drop off area.  A fifth passenger shelter will be located along Alapaÿi 
Street at the existing bus stop.  The transit building will also provide passenger services such as 
bus passes, ticket sales, rest rooms and traffic and scheduling updates on ITS message boards.  
A bus driver lounge and vendor space will also be provided in the transit building. 
 
In the past, the County City considered the option of a pedestrian overpass above Alapaÿi Street 
to the Frank Fasi Municipal Building.  This option is not proposed in association with this 
project.  An increase in bus routes through the ATC is not proposed at this time. 
 

2.3.2 Joint Traffic Management Center (JTMC) 

Physical Characteristics 
The JTMC building will occupy the mauka half of the site (Figure 2.1).  The ten-level, 295,000 
square-foot (sf) structure will have four levels of parking, one below grade and three above 
grade, as well as six office floors above the parking levels.   
 
The 100-foot tall building will provide a total of 121,000 120,000 sf of office space for City and 
State transportation and emergency service agencies.  The traffic control center will consolidate 
all the dispatching and monitoring operations of each agency and be used for day-to-day traffic 
management operations.  The traffic control center will be located on the top two levels of the 
JTMC and will consist of an open, two-story room with up to 80 operational consoles equipped 
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with communications and computer monitoring devices for the different agencies.  The consoles 
will face a central bank of traffic video screens that will provide the traffic control center live 
feeds of traffic activity throughout the island for use by HDOT, DTS, DEM, HPD, EMS and 
HFD.  In this respect, the investment in traffic operations equipment and Intelligent 
Transportation Systems (ITS) technology will be maximized since it will be used jointly by 
many different agencies.  An Emergency Operations Center (EOC) will be located on the top 
level of the JTMC for joint agency use during emergency events only.  The remaining four 
stories would provide agency office space. 
 
The parking structure on the lower four levels will provide 406 407 parking spaces to serve the 
JTMC.  Access will be secured with an entry gate and parking attendant.  Employees driving to 
work will access the JTMC parking facility via a driveway off of Kealamakai Makai Street.  An 
elevator will provide access to the main building.  JTMC employees and visitors arriving by foot 
would enter through the main entrance on the makai side of the building.  No public parking or 
bus passenger parking will be provided on-site.  The perimeter of the JTMC site would include 
a barrier protection such as fencing or berming.   
 
The building will adhere to Federal force protection guidelines requiring building hardening, 
building setbacks, perimeter protection and secured entry points, as outlined in the FEMA 426 
and 427 Publication, Risk Management Series, Reference Manual to Mitigate Potential Terrorist 
Attacks Against Buildings.   
 
The following Tables 2-2 to 2-5 provide preliminary program and site data for the JTMC.  A more 
detailed analysis of project compliance with the Hawaiÿi Capital Special District design 
standards will be provided in the forthcoming Special District Major Permit. 
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Table 2-2 
Alapaÿi Joint Traffic Management Center Site Data 

 
Land Use Ordinance (LUO) 
Zoning: BMX-3 
Min Lot Area (sf): 5,000 
Min Lot Width (ft): 50’ 
Min Lot Depth (ft): 50’ 
Yards (ft): 

Front 5’ 
Side & Rear 0 

Max Bldg Area: Not regulated 
Max Density: 2.5 
Open Sp Bonus: Available 
Height Limit (ft): Per zoning map and transitional height setback 
  

Parking Requirements  
Parking Spaces Required: 400  [LUO requires 1 stall per 400 sf for offices, based on 160,000 sf 

JTMC office and common space] 
Parking Spaces Provided: 406 

Underground 172 
1st Level 87 
2nd Level 94 
3rd Level 54 

Loading Spaces Required: 3  [LUO requires 2 spaces for the first 100,000 sf, and 1 additional 
space for each additional 100,000 or major fraction, based on 160,000 
sf JTMC office and common space] 

Loading Spaces Provided: 3 
 
 

Table 2-3 
Hawaiÿi Capital Special District Design Guidelines* 

Height Limit, Alapaÿi Precinct (ft): 100’ 
Open Space Required: 40% per Hawaiÿi Capital Special 

District 
Yards (ft):  20’ 
Pedestrian Mall:  connecting Hotel Street corridor 
*Special District guidelines will be fully addressed in the forthcoming Hawaiÿi Capital Special 
District Permit Application. 
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Table 2-4 
JTMC Building Data 

Total Number of Floors (Stories) 10 
Parking Underground 1 
Parking Above ground 3 
Office Floors 6 

Floor Area  
Offices 121,000 sf 
Building Common 39,500 sf 
Parking Garage 127,000 sf 
Exterior Lanais 7,500 sf 

Total 295,000sf 
Office Floor Area (by Levels)  

Ground 3,000 sf 
1st Level Office 22,000 sf 
2nd Level Office 23,000 sf 
3rd Level Office 23,000 sf 
4th Level Office 23,000 sf 
5th Level Office (TMC 1) 18,000 sf 
6th Level Office (TMC 2) 9,000 sf 

Total 121,000sf 
Approximate Building Dimensions  

Parking Garage 122’ x 286’ 
Typical Office Floor 90’ x 286’ 

 
Table 2-5 

Projected Employee Count 

Agency Number of Employees 
Department of Transportation Services (DTS) 110 
Emergency Medical Services (EMS) 16 
Hawaiÿi Department of Transportation (HDOT) 62 
Honolulu Fire Department (HFD) 27 
Honolulu Police Department (HPD) 172 
Department of Emergency Management (DEM) 13 
New Mass Transit Agency 100 anticipated 

Total Approximate No. of Employees 400-500 
 (based on initial interviews) 



ALAPAÿI TRANSIT CENTER AND JOINT TRAFFIC MANAGEMENT CENTER 
Final Draft Environmental Assessment 

 

2 - 11 

 
 
Figure 2.2  Agency Location Map 
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Operational Characteristics  
The mission of the JTMC is to provide a centralized transportation operations center for Oÿahu 
that will improve transportation networks and the public safety of those who use them.  The 
JTMC will house traffic and emergency management agencies.  Existing agency employment 
within the anticipated JTMC tenants is approximately 300.  The JTMC building would 
accommodate 400-500 employees, allowing for agency growth to meet the demand for services.  
The following agencies are being considered for operations space in the JTMC: Department of 
Transportation Services (DTS), Hawaiÿi Department of Transportation (HDOT), Honolulu Fire 
Department (HFD), Honolulu Police Department (HPD), Department of Emergency 
Management (DEM), and Emergency Medical Services (EMS).  See Figure 2.2 for a map of 
existing agency locations. 
 
City and County of Honolulu Department of Transportation Services (DTS):  Five units of 
DTS are being considered for location in the JTMC: Traffic Signals and Technology Division, the 
Public Transit Division, the Transportation Planning Division, Traffic Engineering Division 
(TED) and DTS Administration.  The Traffic Signals and Technology Division (TS&TD) is 
responsible for the operations and maintenance of signal systems, cameras, and managing 
traffic on arterial streets, during special events and during emergencies.  (The Public Transit 
Division (PTD) runs “The Bus” under contract with Oÿahu Transit Services (OTS).)  PTD and 
TED also plans and manages all Oÿahu public transportation transit related projects.  The 
Transportation Planning Division (TPD) is responsible for long-range transportation planning 
activities for the City and County of Honolulu.  DTS Administration directs and oversees all 
DTS division activities.  Existing DTS departments divisions are located in the Fasi Municipal 
Building and the Traffic Management Center (TMC) located at 740 Kinalau Place.  According to 
ICX Transportation Group (May 15, 2007 Memo to Pete Galvez), the TMC facility is at capacity 
for adding new video displays and camera equipment.   In addition, currently the TV and radio 
broadcasters sit at the traffic control workstations.  These same workstations are used by DTS 
staff to time traffic signals, troubleshoot problems, and control cameras. There is also no room 
to add more traffic operations staff. 
 
Hawaiÿi Department of Transportation (HDOT):  HDOT is responsible for all freeways, major 
arterials and tunnels within its jurisdiction.  HDOT’s Traffic Operations Center (TOC) is located 
at the Harano H-3 Tunnel Control Center, which was constructed in 1998.  The TOC provides 
office space for ITS systems and staff that manage signals, lane control displays (LCD), dynamic 
message signs (DMS), changeable message signs (CMS), closed circuit television cameras 
(CCTV), emergency call boxes, HOV Zipper lane operations, and other systems associated with 
freeway operations. 

City and County of Honolulu Fire Department (HFD):  The HFD Fire Communications Center 
provides fire personnel and equipment dispatch, and coordinates communications between fire 
units and other emergency responders.  The existing HFD dispatch center is located in the 
basement of the Fasi Municipal Building and will not accommodate future growth.  The facility 
also lacks appropriate personnel support space such as rest areas, work-out areas, and meal 
preparation areas. 
 
City and County of Honolulu Police Department (HPD):  The HPD’s Traffic Division, Civil 
Defense Coordinator, Emergency Management Command Division (EMC) Homeland Security 
Division, and the Communications Division are being considered for location in the JTMC.  The 
Traffic Division is responsible for traffic enforcement, investigation and incident management.  
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The EMC was formed after 9/11 and acts as a liaison between the HPD and the Federal 
Department of Homeland Security.  The Homeland Security Division coordinates the 
Department’s terrorism-related activities with federal, state and other local agencies.  The Civil 
Defense Coordinator coordinates the Department’s civil defense activities.  The 
Communications Division plans and operates the centralized communication systems for 911 
calls and police dispatch within the HPD for the island of Oÿahu.  The Communications 
Division is and is currently located in the HPD’s Alapaÿi Headquarters at 801 South Beretania 
Street. 
  
Department of Emergency Management (DEM) (formerly Oÿahu Civil Defense Agency):  
DEM develops emergency and disaster plans, and, in the event of an emergency, assists in the 
implementation of the Emergency Management Plans to protect the public safety and welfare 
of the City.  When the Emergency Operations Center is activated, DEM will take a lead role in 
coordinating emergency operations.  The DEM EOC is located in the basement of the Fasi 
Municipal Building. The EOC was designed in the mid-1970’s in “NASA mission control” 
configuration with fixed workstations and seating, and has a capacity of 20 operational stations 
and up to 15 non-operational (observer) stations. According to ICX Transportation Group (May 
15, 2007 Memo to Pete Galvez), this capacity is well under current EOC needs. The City 
currently has 18 departments, each of which require operational space at the EOC.   Many 
departments have essential functions requiring more than one operational space, which brings 
the total requirement to about 30.   Many other key staff such as utilities (natural gas, electricity, 
telephone, cellular phone), large refineries, the Civil Air Patrol, volunteer organizations) will 
increase operational need to 60 or more spaces.   The DEM EOC also lacks space for break-outs 
and other meeting rooms required to manage emergencies.  In case of a long-term emergency, 
there is inadequate space for provisions, sleeping or other needs and/or lock-down of the 
facility. 

City and County of Honolulu Emergency Services Department, Emergency Medical Services 
Division (EMS):  EMS responds to 911 calls on Oÿahu.  HFD Communications Division 
dispatches the appropriate level of response and EMS dispatches first responders to provide 
medical backup for HFD.  The existing EMS dispatch facility, located near the airport, lacks 
adequate space for expansion to add dispatch personnel. 
 
The Rapid Transit Division of DTS is future City agency in charge of the fixed guideway light 
rail system and is being considered for location in the JTMC.  This agency is still in the 
formation stages and permanent agency location is under discussion. 
 
2.4 PROJECT INFRASTRUCTURE 
 
2.4.1  Water 
New potable water lines and a fire protection system will serve the proposed project.  Hydrant 
spacing and fire flow requirements will conform to Board of Water Supply (BWS) standards.  A 
booster pump may be required to avoid loss of pressure on the upper floors. A mechanical 
engineer will specify the appropriate capacity and size of the fire protection system for the 
buildings during the design phase of this project.  Existing potable water lines in the Hotel 
Street area of the project site will need to be relocated around the proposed JTMC building. 
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2.4.2  Wastewater 
A new wastewater collection system will connect to an existing sewer manhole located at the 
intersection of Cooke Street and South King Street (See Section 3.9 for additional information). 
The proposed connection will require trenching within the City and County of Honolulu Right-
of-Way. The sewer discharge from the proposed connection will flow down an 18” diameter 
relief sewer main within Cooke Street.  Existing wastewater lines in the Hotel Street area of the 
project site will need to be relocated around the proposed JTMC building. 
 
2.4.3  Drainage 
The project will provide a new on-site drainage system with drain inlets that connect to the City 
and County of Honolulu’s storm drainage system (Section 3.9 for additional information).  In 
order to prevent flooding, the drainage system will be designed to capture runoff as it enters the 
underground parking structure of the JTMC. 
 
2.4.4  Landscaping Irrigation 
The project will provide perimeter landscaping with shade trees and road-buffering vegetation. 
Mature trees will be retained and new trees will be planted according to the overall landscape 
plan, which will be developed in detail during the design phase of the project.  Landscaping 
will incorporate non-invasive, drought-tolerant species to minimize irrigation requirements and 
water needs.  Irrigation will be installed to establish and maintain the plantings and will be 
controlled to prevent over-watering.   
 
2.4.5  Other Utilities 
The project will require other utility provisions such as gas, telephone, internet, and solid waste 
disposal.  These are addressed further in Section 3.9. 
 
2.5 GREEN BUILDING DESIGN & LEED CERTIFICATION 
 
The JTMC building design and construction will meet sustainable building design standards 
and practices.  Various design strategies will include incorporating natural lighting to 
illuminate interior spaces, installing energy-efficient mechanical and electrical systems to 
maximize energy savings, installing efficient plumbing systems to save water, installing Volatile 
Organic Compound (VOC)-free building materials and finishes to provide healthy working 
environments, and incorporating architectural design features such as shading fins, sun shelves, 
and energy-efficient windows to decrease cooling loads on the building and increase interior 
thermal comfort levels.  Design strategies will be measured against the United States Green 
Building Council's sustainable design guidelines to attain a minimum Leadership in Energy and 
Environmental Design (LEED) rating of "Silver". 
 
2.6  COMPLIANCE WITH ANTI-TERRORISM/FORCE PROTECTION STANDARDS 
 
As much as possible, the project will conform to federal standards for providing protection for 
people and buildings as outlined in the FEMA 426 Publication, Risk Management Series, 
Reference Manual to Mitigate Potential Terrorist Attacks Against Buildings and FEMA Form 
427 Risk Management Series, PRIMER for Design of Commercial Buildings to Mitigate Terrorist 
Attacks. 
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In accordance with federal standards, the project will implement force protection setbacks.  The 
term “force protection setback” refers to the distance from an occupied facility to the closest 
point of a non-secured or non-controlled vehicular approach area, such as a street, parking lot, 
or service alley.  The setback is required on all federally-funded buildings that are considered at 
risk for terrorist attacks.  In addition to other structural design strategies, the primary intent of 
the force protection setback is to limit potential damages to personnel in buildings from 
explosives by providing adequate distance between the building and point source of the 
explosive.   
 
2.7 CONSTRUCTION CHARACTERISTICS AND SCHEDULE 
 
Construction Characteristics 
Construction of the project will be completed in two phases, with the ATC redevelopment in 
the first stage and JTMC construction in the second stage.  Details for the construction phasing, 
staging, and management of bus operations during construction will be established during the 
design-build phase of the project.   
 
For the JTMC building structure, approximately 9,000 cubic yards (CY) of earth will need to be 
excavated to accommodate one level of underground parking.  Outside the building structure 
limits, approximately 1,365 CY of fill and less then 100 cubic yards of excavation will be 
required for landscaping and walkways.  Excavated material will be re-used as on-site fill, and 
the remaining dirt will be hauled off to approved construction dump sites or re-used at other 
City & County project sites.  The exact excavation and fill quantities for the buildings will be 
determined by the geotechnical engineer and structural engineer during the design phase of this 
project.   
 
National Pollutant Discharge Elimination System (NPDES) permits will be obtained for storm 
water discharges from construction activities.  Best Management Practices (BMPs) plans to 
control erosion during construction will be a component of the NPDES permits.  Short-term 
construction-related activities are addressed in Section 3.0 of this document. 
 
Schedule 
Development of the Alapaÿi project will occur in two phases.  The ATC site will be redeveloped 
during the first phase.  DTS anticipates construction on the ATC site to begin in 2009 and end in 
2010.   The new ATC will be operational upon completion of construction.  The JTMC will be 
constructed during the second phase, anticipated to start construction in 2010 and finish in 2012.  
Operation of the JTMC is projected to begin in 2012. 
 
2.8 SUMMARY OF PROJECTED COSTS 
 
Total costs for the Alapaÿi project (ATC and JTMC) are estimated at 7104 million dollars.  The 
costs will be met through a combination of City and County funding and Federal (FHWA and 
FTA) grants.  A specific funding program has not been developed.  DTS will hire a program 
manager to develop a financial plan. 
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3.0  DESCRIPTION OF THE ENVIRONMENTAL SETTING, 
POTENTIAL IMPACTS, AND MITIGATION MEASURES 

 
This section describes the existing environmental setting and identifies possible impacts of the 
proposed project.  Strategies to mitigate those potential impacts are also identified.   
 
3.1 ARCHAEOLOGICAL RESOURCES 
 
An Archaeological Inventory Survey (AIS) was conducted by Cultural Surveys Hawaiÿi for the 
proposed project (Appendix A).  This AIS documents all historic properties within the Alapaÿi 
project site. A surface inventory survey was conducted and backhoe trench testing focused on 
location and evaluation of subsurface deposits, such as buried cultural layers that could not be 
located by surface pedestrian inspection. 
The following archaeological inventory survey scope of work satisfies the State and County 
requirements and was employed for this project. 

1. State rules have recently been established that require consultation with community 
members as part of the inventory survey process. This consultation requires contacting 
knowledgeable members of the community and requesting information on historic and 
cultural issues related to the property. The Cultural Impact Evaluation (CIE) for the 
property addresses this requirement (Appendix A).  

2. A ground survey of the entire project area was conducted for the purpose of further 
evaluating the likelihood of cultural deposits and for planning of the backhoe testing. 

3. Limited subsurface testing (28 trenches) with a backhoe was conducted to determine if 
subsurface deposits were located in the project area. Documentation included trench 
profiles, stratigraphy descriptions, and photographs. All sites were located, described, 
and mapped with an evaluation of function, interrelationships, and significance. All 
sites were assigned State Inventory of Historic Places (SIHP) site numbers. 

4. Research on historic and archaeological background, including search of historic maps, 
written records, and Land Commission Award documents, was conducted. This 
research focused on the specific area, with general background on the vicinity and an 
emphasis on settlement patterns. 

5. The inventory survey report was prepared, which includes the following: 
a. A topographic map of the survey area, showing all archaeological sites and site 

areas; 
b. Results of consultation with knowledgeable community members about the 

property and its historical and cultural issues; 
c. Description of all excavations and all archaeological sites with profiles, selected 

photographs, scale drawings, and discussions of function; 
d. Historical and archaeological background sections summarizing pre-contact 

and historic land uses, as they relate to any archaeological features; 
e. A summary of site categories and their significance in an archaeological and 

historic context; and 
f. Recommendations based on all information generated that specifies what steps 

should be taken to mitigate the impact of development on archaeological 
resources – such as data recovery (excavation) and preservation of specific 
areas. These recommendations were developed in consultation with the client 
and the State agencies. 
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6. The report also includes an evaluation of the potential for adverse impact to cultural 
resources and practices on the parcel and documentation of the limited consultation. 

 
This scope of work includes full coordination with the State Historic Preservation Division 
(SHPD) and the City relating to archaeological matters.  
 
Existing Conditions 
Cultural Surveys Hawai‘i Inc. completed an archaeological inventory survey of the project site 
at the request of Group 70 International, Inc. The project area is in the Kewalo/Kulaokahu‘a 
region of Honolulu and is located at 710 and 752 South King Street, bounded by King Street, 
Alapa‘i Street, Hotel Street, and Kealamakai Makai  Street (TMK 1-2-1-042: 013 and 004). 
 
Background research into Kulaokahu‘a indicated that the area was a “dry, dusty plain” in the 
pre-contact and early post-contact eras.  It was used as a gaming field for maika and other sports 
by Hawaiians, and was traversed by foot trails and later horse paths that connected the two 
more populous areas of Kou (Honolulu) and Waikïkï.  The area was thus not a focus for 
habitation or agriculture until the late nineteenth century, when people, mainly haole (foreign-
born residents), began to move into this new suburb of Honolulu. 
 
Mähele records show that Kulaokahu‘a became Crown lands.  Much of this area was quickly 
divided into lots and rented or sold as house lots, mainly to haole residents who dug wells in the 
area to provide much needed water.  
 
Archaeological background research has shown that the Kulaokahu‘a region of Honolulu, 
especially around the Capitol District, was not a focus for habitation in the pre-contact and early 
post-contact period. Typically, only historic artifacts have been found in trenches excavated in 
this district. Food midden, such as marine shells, and traditional Hawaiian artifacts, such as 
stone flakes and adzes, are very rare; only a handful have been found. Although not densely 
inhabited, a few burials, probably native Hawaiians, have been found in the area. 
 
Fieldwork was carried out in close consultation with the State Historic Preservation Division 
and primarily consisted of the excavation of twenty-eight approximately 6 meter long test 
trenches. Two sites were identified: SIHP 50-80-14-6901 consisting of four historic trash pits and 
SIHP 50-80-14-6902 designating three burials. 
 
SIHP 50-80-14-6901 
State Inventory of Historic Properties (SIHP) 50-80-14-6901 consists of four historic trash pits, 
dating to between A.D. 1820 and 1920. This site is recommended as eligible for the National and 
Hawai‘i Register under Criterion D (for its information content). The four trash pits (Site 50-80-
14-6901, Features 1 to 4) contained a variety of artifacts typical for nineteenth and early 
twentieth century household refuse. The most common type of artifacts were bottles or bottle 
glass fragments. The bottles were for wine/champagne, gin, beer/whiskey/ale, soda/mineral 
water, beverages, condiments, medicine, and perfume. Most of the bottles date from 1850 to no 
later than 1920. Features 1-3 are believed to most likely post-date 1850 but to date to no later 
than 1920.  Three bottles from Feature 4 may have been manufactured at an earlier date than the 
bottles from Features 1-3 and suggest mid-1800s deposition. While mid and late 1800s residents 
of Honolulu of various ethnicity would use a variety of products from various countries of 
origin the assemblages of SIHP 50-80-14-6901 are suggestive of relatively affluent European or 
Euro-American consumption patterns. The pattern of artifacts recovered would be consistent 
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with refuse from the Cooke and Atherton families resident in the immediate area in the 
indicated timeframe. 
 
SIHP 50-80-14-6902 
A burial was discovered on the 4th trench (located in the first row of parking stalls along 
Kealamakai Makai Street, halfway between King and Hotel Streets). Working in close 
consultation with the State Historic Preservation Division an additional five trenches (Trenches 
15 to 19) were excavated to delimit the extent of the burials. Two additional burials were 
encountered in Trench 19. Two of these burials were perceived to be in coffins (Burials 1 & 2). In 
the third case (Burial 3) the presence or absence of a coffin was not determined before all work 
in the vicinity was halted (as per present norms following the identification of human remains). 
These three burials are collectively considered as constituting SIHP 50-80-14-6902 
 
The three burials, by definition “previously identified” because they were found during 
inventory survey investigations (HAR Chapter 13-300-2), were documented. Following the 
procedures of HRS Chapter 6E-43/HAR Chapter 13-300, SHPD determined the remains were 
over 50 years old. Based on input from SHPD, there is currently insufficient information to 
make a burial ethnicity determination for the burials. Accordingly, appropriate burial treatment 
will be determined by SHPD, per HAR Chapter 13-300-31(h)(4).  
 
Anticipated Impacts and Mitigation Measures 
Both cultural resources/historic properties identified within the current project area are 
recommended eligible to the National/Hawai‘i Register: 

1)  SIHP 50-80-14-6901 consists of four historic trash pits, dating to between A.D. 1820 and 
1920, and is recommended eligible for the National and Hawai‘i Registers under 
Criterion D (for its information content).  Of the four trash pits, two will be preserved in 
place.  For the other two, significant information was recorded during the inventory 
survey.  

2)  SIHP 50-80-14-6902 consists of three burials; Burial 1 and 2 are historic coffin interments, 
less information is available regarding Burial 3. This site is recommended eligible for the 
National and Hawai‘i Registers under Criteria D and E (Hawai‘i Register-only— for its 
potential traditional cultural significance to an ethnic group). 

 
The proposed project will potentially affect these two cultural resources/historic properties 
recommended eligible to the National/Hawai‘i Register. Under Hawai‘i State historic 
preservation review legislation (HAR Chapter 13-275), a project effect recommendation of 
“effect, with proposed mitigation commitments” is warranted. 
 
The proposed mitigation for the project area’s two historic properties is two-fold. First, for SIHP 
50-80-14-6902, the previously identified burials, a burial treatment plan will be prepared for the 
consideration of SHPD. The project proponents propose to preserve all three burials in place 
within a single burial preserve area, which will be appropriately landscaped and restricted from 
pedestrian access. Second, mitigation will include an archaeological monitoring program to help 
identify and properly treat any additional archaeological deposits, such as additional historic 
deposits of SIHP 50-80-14-6901, and/or burials located during the project’s construction. 
 
CSH submitted the AIS to SHPD for review on July 23, 2007.  On November 29, 2007 SHPD sent 
a letter to CSH concluding fieldwork, but requesting a revised AIS to address their comments.  
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CSH revised the AIS per SHPD’s requests and re-submitted it to SHPD on November 30, 2007.  
On December 7, 2007, SHPD issued a letter to CSH accepting the AIS as meeting the 
requirements of Chapter 13-276-5 of Hawaii Administrative Rules (HAR).  The revised AIS and 
two aforementioned letters from SHPD are included in Appendix A of this document. 
 
3.2 CULTURAL PRACTICES AND RESOURCES 
 
Cultural Surveys Hawaiÿi prepared a Cultural Impact Evaluation (CIE) (Appendix A) for the 
proposed Alapaÿi project area.  The CIE seeks to assess traditional cultural practices as well as 
resources pertaining to the project area within the Honolulu ahupua‘a.  This section will convey 
the different types of traditional practices and cultural resources associated with the project 
vicinity. 
 
Traditional cultural practices are based on a profound awareness concerning harmony between 
man and our natural resources. The Hawaiians of old depended on these cultural practices for 
survival. Based on their familiarity with specific places and through much trial and error, 
Hawaiian communities were able to devise systems that fostered sustainable use of nature’s 
resources. Many of these cultural practices have been passed down from generation to 
generation and are still practiced in some of Hawai‘i‘s communities today.   
 
Existing Conditions 
Gathering of Plant Resources 
The present project area is understood to have been virtually entirely paved since circa 1938.   
The traditional vegetation of this arid area was probably limited to pili and other hardy grasses 
and shrubs. There were likely no gathering practices on these lands. 
 
Marine and Freshwater Resources 
The present project area is not adjacent to the coast or any bodies of water. The development of 
this parcel would not appear to have any effect on marine or freshwater resources. 
 
Historic Properties 
During this assessment there were two historic properties identified within the project area: 
SIHP 50-80-14-6901 consisting of four historic trash pits and SIHP 50-80-14-6902 designating 
three burials as discussed above. The trash pits included a variety of European, English and 
American wares but are not regarded as cultural properties. The burial site is discussed further 
below. 
 
Burials 
Archaeological reports have documented human burials at a number of locations within greater 
Kaka‘ako. It now appears clear that at least in some areas of the lands between Kou and Waikïkï 
disposal of the dead was a pattern in both pre-contact times and the mid-1800s. The general 
pattern appears to have been to give preference to coastal sands for interment of the dead. There 
is no evidence pertaining to on-going cultural practices relating to burials on the property or in 
the immediate vicinity. 
 
The inventory survey identified three burials on the east side of the project area that are 
collectively considered as constituting SIHP 50-80-14-6902. Based on input from SHPD, there is 
currently insufficient information to make a burial ethnicity determination for the burials. 
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Accordingly, appropriate burial treatment will be determined by SHPD, per HAR Chapter 13-
300-31(h)(4). This site is recommended eligible for the National and Hawai‘i Registers under 
Criteria D and E (Hawaiÿi Register-only— for its potential traditional cultural significance to an 
ethnic group). The discovery of the burials was announced in notices in Ka Wai Ola o OHA (May 
2007) and the Honolulu Advertiser (April 11, 12 & 15 2007) and at meetings of the O‘ahu Island 
Burial Council (OIBC) to date no one has contacted the SHPD to supply information or assert 
lineal and/or cultural relationship. 
 
Trails 
Trails served to connect the various settlements. Based on nineteenth and twentieth century 
maps, primary transportation routes correlated closely to existing major roadways. The 19th-
century Hawaiian historian John Papa ‘Ï‘ï, himself a member of the ali‘i (chiefly class), described 
the major routes extending east from Honolulu (“Kou”) as primarily running seaward of the 
present project area: near the coast and along a major artery that became King Street (‘Ï‘ï 
1959:93). Of course King Street runs on the seaward side of the present project area. The close 
proximity of a major pre-contact trail/early post-contact road may have increased use of the 
project area in pre-contact and early post-contact times. King Street on the makai side and 
Beretania Street just inland remain today as major arteries for vehicular and pedestrian travel.  
 
Anticipated Impacts and Mitigation Measures 
The present project area on the eastern margin of downtown Honolulu is understood to have 
been virtually entirely paved since circa 1938. Other than interment of the dead there is no 
evidence of traditional Hawaiian use of the project area lands. The discovery of the burials was 
announced in notices in Ka Wai Ola o OHA (May 2007) and the Honolulu Advertiser (April 11, 12 
& 15 2007) and at meetings of the O‘ahu Island Burial Council but no one has contacted the 
SHPD to supply information or assert lineal and/or cultural relationship. Written consultation 
with the Office of Hawaiian Affairs, Hui Mälama I Nä Küpuna o Hawai‘i Nei and the O‘ahu 
Island Burial Council developed no further information on traditional cultural practices and no 
expressions of concerns other than over the burials.  Proposed mitigation measures for burials 
are discussed in Section 3.1 of the Archaeological Resources.  No other impacts to cultural 
practices and resources are anticipated. 
 
3.3 LAND REGULATION 
 
Existing Conditions 
Development patterns on the Island of Oÿahu are set by State Land Use District designations, 
the City and County of Honolulu General Plan, City and County of Honolulu Development 
Plans, and zoning and special district designations.  The principal function of these plans and 
regulations is to specify where land uses such as commercial, residential, industrial, 
agricultural, open and public areas are permitted.  The existing land use regulations relevant to 
the site are briefly summarized below. 
 

• State Land Use Designation - The proposed site is situated within the State Land Use 
Urban District (Figure 1.3).  According to the Land Study Bureau Detailed Land 
Classifications, the area has been classified for “Urban” type uses.   

• City and County of Honolulu Zoning - The subject property is located within the BMX-3 
Community Business Mixed Use zone (Figure 1.4).  

• City and County of Honolulu Primary Urban Center Development Plan - The City and 
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County of Honolulu’s Primary Urban Center Development Plan Land Use Map (A-5 
PUC-Central) approved by the City Council in 2004, designates the project area for 
Institutional use (Figure 1.5).   

• City and County of Honolulu Public Infrastructure Map (PIM) – The project site has an 
existing “Government Building” (GB) symbol (#125 City Hall Annex Office Complex 
and Alapaÿi Transportation Center).   

• City and County of Honolulu Hawaiÿi Capital Special District - The project site is located 
in the Alapaÿi Precinct of the Hawaiÿi Capital Special District and subject to the 
applicable guidelines of the special district. 

• Hawaiÿi State Capital Civic Center Master Plan (1968) – The project is located within the 
study area of the Civic Center Master Plan and should meet the intent of its land use 
planning objectives. 

 
The 4.13-acre project area is located at the intersection of Alapaÿi Street and King Street, within 
the Alapaÿi Precinct of the Hawaiÿi Capital District.  This general area of downtown Honolulu 
comprises the State and County’s civic core.  The area is characterized by its park-like setting, 
open spaces, and concentration of State, and City and County facilities.  The Hawaiÿi Capital 
Special District is dedicated to preservation of the architectural character and park-like setting 
of Oÿahu’s municipal center.  Numerous buildings of historic significance are located in the 
neighboring Historic Precinct of the Hawaiÿi Capital Special District, such as the State Capital, 
Honolulu Hale, and ÿIolani Palace.  The project site is located within the Alapaÿi Precinct.  
Perimeter precincts such as the Alapaÿi Precinct serve as transitional areas for height, open 
space, and density and design compatibility between the Historic Precinct and surrounding 
uses.  Other uses in the transitional area include supporting commercial businesses such as 
shops and restaurants.   
 
The project has been designed in accordance with applicable Hawaiÿi Capital Special District 
Design Guidelines and in consultation with the City and County of Honolulu, Department of 
Planning and Permitting.  The applicant is preparing a Special District Permit (Major) 
application to allow for the proposed project within the Special District.   
 
Anticipated Impacts and Mitigation Measures 
The project site is situated on the perimeter of the civic core.  Given existing uses at the project 
site, and adherence to special district design guidelines, the proposed improvements will not 
have significant adverse impacts on land regulation.   
 
• State Land Use Designation – The proposed project is situated within the urban district and 

the proposed project is classified as an “Urban” type use. 
• City and County of Honolulu Zoning – This action is consistent with the BMX-3 Community 

Business Mixed Use designation.   
• City and County of Honolulu’s Primary Urban Center Development Plan –This action is 

consistent with the County and community’s long range plan for the area.  The project site is 
part of the Civic Center and consistent with the “Institutional” land use designation. 

• City and County of Honolulu Hawaiÿi Capital Special District Guidelines – This action is 
consistent with guidelines of the Hawaiÿi Capital Special District, Alapaÿi Precinct. 

• Hawaiÿi State Capital Civic Center Master Plan (1968) – The project conforms with the intent 
of the Master Plan. 
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3.4 LAND USES 
 
Existing Conditions  
Project Site 
The project site is 4.13-acres completely within the Hawaiÿi Capital Special District area.  
Existing on-site land uses include the following: 

• Bus transit center 
• Four bus passenger shelters 
• Bus circulation and parking space 
• Limited perimeter landscaping 
• Temporary overflow municipal parking 

 
There are no designated bus parking spaces on site.  Buses park where there is enough space, 
and passengers queue according to where the bus is parked.  This can create confusion for 
passengers when multiple buses depart at similar times. 
 
Adjacent Land Uses 
The site is bounded by commercial, municipal and institutional uses.  Specific land uses 
surrounding the project site are as follows: 

North: Honolulu Police Department headquarters and City and County parking structure 
West: Frank Fasi Municipal Building 
East: ScanDesign furniture store and commercial and residential buildings 
South: Street level commercial and office uses.  Ground level uses include a Tesoro station, 

Pure Joy Day Spa, Hawaiÿi Central Credit Union, the Kabuki Restaurant. 
 
Anticipated Impacts and Mitigation Measures 
Some existing on-site land uses such as the bus transit uses, bus parking and staging, and bus 
passenger shelters and queuing will continue with the proposed project.  New land uses on-site 
will consist of a new bus transit building and a new JTMC building.  The bus transit building 
will house public restrooms, ticket sales booth, vending machine, drinking water fountain and a 
bus driver lounge.  ATC operations will be improved through provision of 19 designated bus 
parking stalls, designated bus staging and passenger queuing area.  
 
The new 10-level JTMC building will include 406 lower-level parking stalls for JTMC employees 
and six stories of office space totaling 121,000 square feet.  JTMC grounds will be landscaped 
with grass, shrubs and trees.  
 
The existing temporary overflow parking from the municipal parking lots Honolulu Police 
Department (HPD) and Fasi Municipal Building (FMB) will not be accommodated at the Joint 
Traffic Management Center (JTMC). Additional parking capacity should be available in the 
FMB and HPD parking lots after participating agencies, and their associated parking, relocate 
from existing buildings to the new JTMC site. 
 
The project will help alleviate space deficiencies within State and City transportation and 
emergency operations agencies, located at the Frank Fasi Municipal Building and various 
locations across Oÿahu, and provide the opportunity for coordinated effort and response to 
manage traffic and emergency incidents.  The project will provide infill of existing, under-
utilized, municipally owned land reserved specifically for transit-related uses.  The project will 



ALAPAÿI TRANSIT CENTER AND JOINT TRAFFIC MANAGEMENT CENTER 
Final Draft Environmental Assessment 

 

3 - 8 

also help to maximize investments in traffic operations and ITS equipment, and help improve 
daily traffic management operations on Oÿahu.  The proposed project is consistent with existing 
and surrounding land uses. 
 
3.5 NATURAL ENVIRONMENT 
 
3.5.1. Air Quality 
An Air Quality Study was conducted by B.D. Neal and Associates in December 2006 for the 
proposed project (Appendix B).  A supplemental Air Quality Analysis Letter was provided on 
March 14, 2007 (Appendix C).  The study and letter will be referred to collectively as the “report”.  
The report examines the potential short- and long-term air quality impacts that could occur as a 
result of construction and use of the proposed facilities and suggests mitigative measures to 
reduce any potential air quality impacts where possible and appropriate. 
Both Federal and State standards have been established to maintain ambient air quality.  At the 
present time, seven parameters are regulated including: particulate matter, sulfur dioxide, 
hydrogen sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.  Hawaiÿi air quality 
standards are comparable to the national standards except those for nitrogen dioxide and 
carbon monoxide which are more stringent than the national standards. 
 
Existing Conditions 
Regional and local climate together with the amount and type of human activity generally 
dictate the air quality of a given location.  Existing conditions include winds predominantly 
from the east or northeast (trade winds).  During winter, occasional storms may generate strong 
winds from the south (kona winds) for brief periods.  When the trade winds or kona winds are 
weak or absent, landbreeze-seabreeze circulations may develop.  Temperatures in the Oÿahu 
area leeward of the Koÿolau Mountains are generally very moderate with average daily 
temperatures ranging from about 70°F to 84°F.  Extreme temperatures range from about 53°F to 
about 95°F.  Rainfall is relatively low with an average of about 22 inches per year. 
 
The present air quality of the project area appears to be reasonably good based on nearby 
monitoring data.  Air quality data from the nearest monitoring stations operated by the Hawaiÿi 
Department of Health suggest that all state and national air quality standards are currently 
being met, although occasional exceedances of the more stringent state standards for carbon 
monoxide may occur near congested roadway intersections. 
 
Anticipated Impacts and Mitigation Measures 
If the proposed project is given the necessary approvals to proceed, it may be inevitable that 
some short- and/or long-term impacts on air quality will occur either directly or indirectly as a 
consequence of project construction and use.  Short-term impacts from fugitive dust will likely 
occur during the project construction phase.  To a lesser extent, exhaust emissions from 
stationary and mobile construction equipment, from the disruption of traffic, and from workers' 
vehicles may also affect air quality during the period of construction.  State air pollution control 
regulations require that there be no visible fugitive dust emissions at the property line.  Hence, 
an effective dust control plan must be implemented to ensure compliance with state regulations.  
Fugitive dust emissions can be controlled to a large extent by watering of active work areas, 
using wind screens, keeping adjacent paved roads clean, and by covering of open-bodied 
trucks.  Other dust control measures could include limiting the area that can be disturbed at any 
given time and/or mulching or chemically stabilizing inactive areas that have been worked.  
Paving and landscaping of project areas early in the construction schedule will also reduce dust 
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emissions.  Monitoring dust at the project boundary during the period of construction could be 
considered as a means to evaluate the effectiveness of the project dust control program.  
Exhaust emissions can be mitigated by moving construction equipment and workers to and 
from the project site during off-peak traffic hours. 
 
After construction, motor vehicles coming to and from the proposed development will result in 
a long-term increase in air pollution emissions in the project area.  To assess the impact of 
emissions from these vehicles, an air quality modeling study was undertaken to estimate 
current ambient concentrations of carbon monoxide at intersections in the project vicinity and to 
predict future levels both with and without the proposed project.  During worst-case 
conditions, model results indicated that present 1-hour and 8-hour carbon monoxide concentra-
tions are within both the state and the national ambient air quality standards.  In the year 2012 
without the project, carbon monoxide concentrations were predicted to decrease by about 10 to 
15 percent in the project area.  With the project in 2012, carbon monoxide concentrations were 
estimated to remain nearly unchanged compared to the without-project scenario, indicating that 
the project would have essentially no impact on air quality.   
 
Implementing mitigation measures for project traffic-related air quality impacts is probably 
unnecessary and unwarranted. 
 
3.5.2. Biology 
Existing Conditions 
The ground surface of the site has been completely disturbed.  There is no natural vegetation.  
Sparse ornamental landscaping is located on the site perimeter, including a few shade trees.  No 
“significant trees” are located on site.  
 
Terrestrial fauna on the site and within the vicinity is limited to rats, mice, and feral cats.  
Avifauna that reside within the project area include the common mynah, cardinals, pigeons, 
doves, house finches, rice birds, and mockingbirds.  These are common birds found throughout 
the urban areas of Honolulu.  There are no rare, threatened, or endangered species on the site.  
 
Anticipated Impacts and Mitigation Measures 
The development and operation of the proposed improvements are not expected to result in 
any adverse impacts to plant species.   
 
The project landscaping will incorporate non-invasive, drought-tolerant species to minimize 
irrigation requirements and water needs.  Mature trees will be retained.  New trees will be 
planted as part of the overall landscape plan.  Irrigation will be installed to establish and 
maintain the plantings and will be controlled to prevent over-watering.   
 
There are no anticipated adverse impacts to the area’s wildlife habitat.   
 
3.5.3 Climate 
Existing Conditions 
With an annual average temperature ranging from the high-60s to the mid-80s Fahrenheit (°F), 
downtown Honolulu has an average monthly low temperature of 65°F in January and February 
and average monthly high temperature of 88°F in August and September.  Nestled in the 
leeward rain shadow of the Koÿolau Mountains, downtown Honolulu has an average annual 
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rainfall of 22 inches with most of it occurring between the months of November through 
January.   
 
Winds from the northeast, known as trade winds, are the most predominant over the Hawaiian 
Islands.  In the winter, there is a shift in the wind patterns characterized by the arrival of the 
westerly winds and frontal influences from the North Temperate Zone becoming more 
prevalent. Westerly winds typically are characterized by the presence of strong winds and high 
wave activity from the southwestern sector of the Pacific.  Overall, the annual average wind 
speed in downtown Honolulu ranges from 9 to 11 miles per hour.  
 
Anticipated Impacts and Mitigation Measures 
The proposed action will have no effect on climatic conditions, and therefore no mitigation 
measures are required.   
 
3.5.4 Soils 
Existing Conditions 
No soils are exposed on the project site as the site is entirely paved.  Soil types or classifications 
for the project area are based on soil surveys by the USDA Soil Conservation Service (SCS).  The 
SCS system classifies soils by type and permeability characteristics, including run-off and 
erosion, as shown in Table 3-1.  The soil at the project site is classified as Makiki clay loam 
(MkA), 0-2% slopes.  According to the “Soil Survey of Islands of Kauai, Oÿahu, Maui, Molokaÿi, 
and Lanaÿi,” the Makiki Series soil consists of well drained soils in alluvium mixed with 
volcanic ash and cinders.  Permeability is moderately rapid, runoff is slow, and the erosion 
hazard is no more than slight.  A variety of soil types exist in the region including Tantalus 
Series (TCC), Ewa Series (EmA), and Fill Land (FL).  Figure 3.1 illustrates the types of soils 
found within the project area.   
 

Table 3-1 
Prominent Soil Types in the Project Area  

Soil Soil Type Runoff Erosion 
Makiki Series (MkA) Clay loam Slow Slight 
Ewa (EmA) Silty clay loam Very slow Slight 
Fill land (FL) Mixed N/A N/A 
Tantalus (TCC) Silty clay loam Slow Slight 
(Soil Conservation Service Soil Classification) 

 
Anticipated Impacts and Mitigation Measures 
ATC construction will involve little to no earth disturbance.  Excavation is anticipated for the 
JTMC underground parking.  Existing asphalt removal will expose underlying soils.   
 
Earth moving activities (eg. grading, grubbing, excavation) have potential to impact air quality 
through fugitive dust and water quality through storm water runoff.  These impacts are 
addressed in Section 3.5.1 Air Quality and Section 3.13 Water Quality. 
 
3.5.5 Topography 
Existing Conditions 
The Island of Oÿahu was created through several stages of activity emanating from two volcanic 
domes.  Through various stages of eruptions, erosion and land movement, the volcanic forms 
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became the Waiÿanae and Koÿolau mountain ranges.  The development of these large land mass 
forms emerged together, forming the Island and causing submergence to occur.  The project 
area is located in an urbanized area of downtown and is characterized by relatively flat 
topography at approximately 9 to 15 feet above mean sea level (MSL) with a slope of 
approximately 1.6% from Hotel Street to King Street.  (Figure 3.2)  The entire site has been 
disturbed and no natural topography features remain. 
 
Anticipated Impacts and Mitigation Measures 
For the JTMC building structure, approximately 9,000 cubic yards (cy) of earth will need to be 
excavated to accommodate one level of underground parking.  Outside the building structure 
limits, approximately 1,365 cy cubic yards of fill and less than 100 cy cubic yards of excavation 
will be required for the landscape and walkways.  Excavated material will be re-used as on-site 
fill and the remaining dirt will be removed and dumped at approved construction dump sites 
or re-used at other City & County project sites.  The exact excavation and fill quantities for the 
buildings will be determined by the geotechnical engineer and structural engineering during 
the design phase of this project. 
 
A grading permit is required by DPP for projects that exceed 50 cy of grading.  The project is 
estimated to exceed this amount.  A grading permit from the City and County of Honolulu 
Department of Planning and Permitting will be required along with NPDES permits from the 
State. Temporary erosion control measures will also be implemented as outlined in the City and 
County of Honolulu Soil Erosion Standards and Guidelines, April 1999. 

 
Grading will emulate existing conditions in order to minimize impacts on surrounding 
properties, the public roadways adjacent to the proposed development, and the existing 
drainage systems owned by the City and County of Honolulu outside the limits of the property. 
No adverse impacts to topography are anticipated.   
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Figure 3.1  Soil Classifications 



ALAPAÿI TRANSIT CENTER AND JOINT TRAFFIC MANAGEMENT CENTER 
Final Draft Environmental Assessment 

 

3 - 13 

 
 
Figure 3-2.  Topography
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3.6 FLOOD AND TSUNAMI HAZARDS 
 
Existing Conditions 
Based on the Federal Emergency Management Agency’s Flood Insurance Rate Map, FIRM 
Community Panel No. 15003C0365F, effective November 20, 2000, the project site is located in 
“Zone X”.  The flood Zone X designation indicates the area is outside of the 500-year floodplain.  
Elevations at the site range from approximately 10 feet to 15 feet above sea level, with 
maximum slopes approximately 2 percent (Figure 1.6). 
 
Anticipated Impacts and Mitigation Measures 
Although flood and tsunami conditions impose no major constraints on the project, all 
development at the site will be required to meet applicable building code standards for 
habitable structures in a tsunami zone.  Code standards will include structural requirements 
and height requirements for habitable floors.  Federal force protection measures will also add to 
the strength of the building, possibly over and above applicable tsunami requirements. 
 
Zone X includes areas of minimal hazard from the principal source of flood in the area and the 
Flood Insurance Program does not have any regulations for development within this district.  
No mitigation measures are required. 
 
3.7 NOISE 
 
An acoustic study for the proposed project was conducted by Y. Ebisu and Associates in April 
2007 (Appendix D).  
 
Existing Conditions 
Major contributors to the existing background ambient noise levels within the project area are 
traffic along South King Street, South Beretania Street, Alapaÿi Street, and South Street and 
buses which are idling or positioning within the Alapaÿi Transit Center.  Traffic noise levels 
tend to be lowest during the early morning hours between 3:00 and 5:00 AM, and highest 
during the AM and PM commuting hours.  Existing traffic and background ambient noise levels 
were measured in the project environs during November 2006 to provide a basis for describing 
the existing noise environment in the project environs.  Traffic noise calculations for the existing 
conditions as well as noise predictions for calendar year 2012 were performed using the Federal 
Highway Administration (FHWA) Traffic Noise Model Version 2.5 (Appendix D, Reference 5). 
 
Based on noise level monitoring results, the report concluded that existing background noise 
levels in the project environs currently exceed 65 DNL along the rights-of-way of South King 
Street, South Beretania Street, Alapaÿi Street, and South Street.   
 
Anticipated Impacts and Mitigation Measures 
Future traffic noise levels in the vicinity of the proposed Alapaÿi Transit Center and Joint Traffic 
Management Center Project in Honolulu were evaluated for their potential noise impacts and 
their relationship to current FHA/HUD (Federal Housing Administration/Housing and Urban 
Development) noise standards.  The traffic noise level increases along the major access 
roadways to and from the project site were calculated.  No significant increases in traffic noise 
are predicted to occur along streets servicing the project site as a result of project traffic 
following project build-out by 2012.  Traffic noise from South King Street, Alapaÿi Street, South 
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Street, and South Beretania Street will continue to control background ambient noise levels in 
the project environs, with traffic noise levels exceeding 65 DNL (Day-Night Average Sound 
Level) at the Rights-of-Way along these roadways.  
 
According to the noise study, project traffic will add less than 0.0 to 0.2 DNL units of noise 
along the high noise roadways such as South King Street, Alapaÿi Street, South Street, and South 
Beretania Street.  The increases in future traffic noise levels resulting from project generated 
traffic are not considered to be significant, and risks of adverse noise impacts from project traffic 
are considered to be low. 
 
Larger increases in traffic noise levels of 0.6 to 0.7 DNL are predicted to occur along South King 
Street, Alapaÿi Street, South Street, and South Beretania Street as a result of the increases in non-
project traffic by 2012.  These increases are expected to occur with or without the proposed 
project, are not considered to be significant, and will be difficult to perceive between 2006 and 
2012. 
 
The largest increases in traffic noise levels of 1.0 to 1.6 DNL are predicted to occur along 
Kealamakai Makai  Street, Hotel Street, and Hale Makai Street, and primarily as a result of 
project traffic.  However, since existing traffic noise levels along these roadways are relatively 
low, these increases should not cause future traffic noise levels to exceed noise impact criteria. 
 
Unavoidable, but temporary, noise impacts may occur during the construction activities within 
the project area, and particularly during the excavation activities on the project site.  Because 
construction activities are predicted to be audible within the project site and at adjoining 
properties, the quality of the acoustic environment may be degraded to unacceptable levels 
during periods of construction. Mitigation measures to reduce construction noise to inaudible 
levels will not be practical in all cases, but the use of quiet equipment is recommended as a 
standard mitigation measure.  The implementation of Hawaiÿi State Department of Health 
permit procedures and curfew periods for construction activities is also expected for this 
project. 
 
3.8 ROADWAYS AND TRAFFIC 
 
A traffic study for the proposed Alapaÿi Transit Center and Joint Traffic Management Center 
project was prepared by Wilson Okamoto Corporation (WOC) in November 2006 (Appendix E).  
WOC also provided a supplemental assessment to the original study in March 2007 (Appendix 
F).  Whereas the original study analyzed 100,000 square feet of office space, the supplement 
accounted for the whole JTMC building at 160,000 square feet. 
 
Existing Conditions 
The following intersections were assessed in the traffic study: 

• South King Street, Alapaÿi Street, and South Street 
• South King Street and Kealamakai Makai  Street 
• South Beretania Street and Alapaÿi Street 
• South Beretania Street and Hale Makai Street 
• Hale Makai Street and Hotel Street 
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WOC conducted field investigations on September 6, 7 and 14, 2006.  Investigations consisted of 
assessments of existing site conditions (i.e. traffic flow and queuing) and manual turning 
movement count surveys at the above intersections between the morning peak hours of 6:30AM 
and 8:30AM, and the afternoon peak hours of 3:00 PM and 6:00PM.  Existing bus operations 
were included in this analysis for existing conditions and future with project scenarios, as bus 
operations are not anticipated to change dramatically. 
 
Level of Service (LOS)is a quantitative and qualitative assessment of traffic operations. Levels of 
Service are defined by LOS “A” through “F”; LOS “A” representing ideal, free-flow traffic 
operating conditions and LOS “F” unacceptable or potentially congested traffic operating 
conditions.  LOS designations for study intersections under existing conditions are provided in 
Table 3-2. 
 
Anticipated Impacts and Mitigation Measures 
The trip generation methodology used for the JTMC is based upon generally accepted 
techniques developed by the Institute of Transportation Engineers (ITE) and published in “Trip 
Generation, 7th Edition,” 2003.  The ITE trip generation rates are developed empirically by 
correlating the vehicle trip generation data with various land use characteristics such as the 
number of vehicle trips generated per 1,000 square feet of development.  Table 3-2 summarizes 
the trip generation characteristics related to the JTMC applied to the AM and PM peak hours of 
traffic. 
 

Table 3-2 
Trip Generation Characteristics (AM/PM Peak Hours of Traffic) 

General Office Building 
Independent Variable: 1,000 sf of Development = 160 
   Projected Trip Ends 

ENTER 240 
EXIT 33 AM PEAK 
TOTAL 273 
ENTER 44 
EXIT 214 PM PEAK 
TOTAL 258 

 
 
Existing and projected (with and without project) AM and PM peak hour traffic conditions with 
the development of the project are summarized below in Table 3-3. 
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Table 3-3 
Existing and Projected (With and Without Project) Traffic Operating Conditions 

 
AM PM 

Year 2012 Year 2012 Intersection Critical Traffic Movement 
Exist W/out 

proj 
W/ 
proj 

Exist W/out 
proj 

W/ 
proj 

Eastbound LT-TH C C C C C C South King St/ 
Alapaÿi St Northbound TH-RT C C C C C C 

Eastbound LT-TH A A A A A A South King St/ 
Kealamakai 
Makai  St 

Southbound LT 
C C D B C D 

Westbound TH-RT C C C C C C 
LT C C C C C C Northbound 
TH B B B B B B 

South Beretania 
St/ Alapaÿi St 

Southbound RT B B B B B B 
Westbound LT-TH B C C B B C South Beretania 

St/ Hale Makai St Northbound LT B C C B B C 
Eastbound LT-TH A A A A A A Hale Makai St/ 

Hotel St Southbound LT-RT B B B B B B 
 
According to the report, traffic operations in the vicinity of the project are generally expected to 
remain similar to 2012 without project traffic conditions during both peak hours of traffic, 
despite the increase in traffic along the surrounding roadways due to the development of the 
Alapaÿi Transit Center and JTMC.  The southbound approach of the intersection of South King 
Street with Kealamakai Makai Street is expected to operate at a slightly lower level of service 
during both peak periods while the critical movements at the intersection of South Beretania 
Street with Hale Makai Street are expected to operate at slightly lower levels of service during 
the PM peak period.  The remaining critical traffic movements at these intersections, as well as, 
the remaining study intersection are anticipated to continue operating at levels of service 
similar to 2012 without project conditions. 
 
Total traffic volumes entering the study intersections along Alapaÿi Street are expected to 
increase by approximately 1-3% during both peak periods with the proposed project, while 
those at the intersections of South Beretania Street with Hale Makai Street and South King Street 
with Kealamakai Makai Street are expected to increase by approximately 3-5% during both 
peak periods.  At the intersection of Hale Makai Street with Hotel Street, the increases are 
expected to be higher with the total traffic volumes entering the intersection expected to 
increase by approximately 25% during the AM peak period and approximately 35% during the 
PM peak period. 
 
WOC made the following recommendations. 
 

1. Provide sufficient driveway width to accommodate safe vehicle ingress and egress. 
2. Provide adequate turning radii at all project driveways to avoid or minimize vehicle 

encroachments to oncoming traffic lanes. 
3. Maintain adequate sight distances for motorists to safely enter and exit all project 

driveways. 



ALAPAÿI TRANSIT CENTER AND JOINT TRAFFIC MANAGEMENT CENTER 
Final Draft Environmental Assessment 

 

3 - 18 

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

5. Provide adequate turn-around area for delivery and refuse vehicles to maneuver on the 
project site to avoid vehicle reversing maneuvers onto City and County of Honolulu 
roadways. 

 
With the implementation of the above recommendations, the proposed project is not expected 
to have a significant impact on traffic operations in the vicinity of the project. 
 
3.9 UTILITIES 
 
Hida, Okamoto and Associates, Inc. (HOA) prepared a preliminary engineering study for the 
proposed project in June 2007 (Appendix G).  
 
Storm Drainage 
Existing Conditions 
HOA conducted site visits on 5/25/06 and 5/26/06. No onsite drainage structures (i.e. drain 
inlets, catch basins, etc.) to pickup the onsite storm water flow were observed. The existing 
drainage pattern for storm water is to sheet flow towards two (2) catch basins located on the 
north side of King Street. The total existing rain/storm water generated by the project site is 
approximately 16.15 cubic feet per second. Approximately 11.55 cubic feet per second of this 
drainage flows towards the catch basin located at the corner of King Street and Alapaÿi Street. 
The remaining 4.60 cubic feet per second flows towards the catch basin located at the center of 
the property across from Cooke Street. 
 
Probable Impacts and Mitigation Measures 
The proposed project includes more landscaped areas than the existing site, therefore it is 
expected that the surface runoff from the proposed development to the City and County 
drainage system will be equivalent to or less than the existing surface runoff from the project 
site.  The project will provide a new on-site drainage system with drain inlets. The drainage 
system will be designed to capture runoff as it enters the underground parking structure of the 
JTMC via the access ramp in order to prevent flooding. 
 
A drainage study and construction drawings documenting the proposed drainage system will 
be submitted to the Department of Planning and Permitting, Civil Engineering Branch for 
review and approval prior to construction. A Drain Connection License request will also be 
submitted to the Department of Planning and Permitting, Civil Engineering Branch to connect 
the proposed drainage system to the City’s drainage system. 
 
Since the limits of grading are more than 1 acre, a National Pollutant Discharge Elimination 
System (NPDES) Permit for Discharge of Storm Water Associated with Construction Activity 
will be required and will be submitted to the State of Hawaiÿi Department of Health Clean 
Water Branch for review and approval. 
  
The property is located within Flood Zone X which indicates that the area is determined to be 
outside the 500 year flood plain and will not be subjected to “No Rise” provisions. 
 
The project proposes more landscaped areas than the current site, an on-site drainage system, 
and compliance with local and national storm water quality standards, therefore it is expected 
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that the surface runoff from the proposed development to the City and County drainage system 
will be equivalent to or less than the existing surface runoff from the project site.  
 
No significant storm drainage impacts are anticipated. 
 
Wastewater 
Existing Conditions 
Research conducted at the Wastewater Branch of the City and County of Honolulu determined 
that the site was once serviced by several sewer laterals. The sewer laterals are now capped at 
the property line. Five (5) sewer laterals connect to the 18-inch sewer main in King Street and 
two (2) sewer laterals connect to the 18-inch sewer main in Alapaÿi Street (Figure 3.3).  On-site 
uses currently do not generate wastewater. 
 
Probable Impacts and Mitigation Measures 
Approximately 400 people will be using the ATC daily and approximately 500 employees will 
occupy the JTMC. The average daily wastewater generated is estimated at 5 gallons per day 
(gpd) per person. The wastewater flows generated from the ATC and the JTMC are then 
assumed to be 2,000 gpd and 2,530 gpd, respectively, totaling 4,530 gpd.  The ATC estimate is 
conservative, as it will likely generate less than 5 gpd per person. 
 

ATC: 400 people x 5 gallons per day/person = 2,000 gallons per day 
JTMC: 506 people x 5 gallons per day/person = 2,530 gallons per day 
TOTAL: The total wastewater generated shall be 4,530 gallons per day. 

 
The new wastewater collection system will require connecting to an existing sewer manhole 
located at the intersection of Cooke Street and South King Street (Figure 3.4). The proposed 
connection will require trenching within the City and County of Honolulu Right-of-Way. The 
sewer discharge from the proposed connection will flow down an 18” diameter relief sewer 
main within Cooke Street. No other connection to the existing City and County of Honolulu 
sewer will be permitted. 
 
A sewer connection application was filed with the Wastewater Branch, Department of Planning 
and Permitting, City and County of Honolulu (2006/SCA-0411) and was approved with 
conditions.  Construction plans will be submitted to the Wastewater Branch, Department of 
Planning and Permitting for review and approval. 
 
The proposed development will increase the wastewater flow to the existing City and County of 
Honolulu sewer system; however, per the Sewer Connection Application the sewer connection 
is acceptable with the City and County of Honolulu as long as the connection is made to the 
existing 18-inch sewer line at the manhole located at the intersection of Cooke Street and South 
King Street. The connection to the existing manhole will require trenching within the City and 
County of Honolulu Right-of-Way which will impact the traffic traveling Eastbound along 
South King Street, as well as, several adjoining streets which fed into South King Street prior to 
the trenching work within the Right-of-Way. It is recommended that trenching work be phased 
by closing one traffic lane at a time to minimize the impact to traffic (Appendix G). 
 
No significant wastewater impacts are anticipated.   
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Water System 
Existing Conditions 
There is one existing 1 1/2-inch domestic water meter located on Alapaÿi Street near the corner 
of South King Street and Alapaÿi Street. The existing water meter monitors irrigation to the 
adjacent planter area. A 20-inch transmission main is located within Hotel Street, a 12-inch 
water main is located within King Street and 8-inch water mains are located within Alapaÿi St, 
Kealamakai Makai  Street and Hotel Street. Four (4) fire hydrants are located around the 
property on King Street and Kealamakai Makai  Street and at the corners of Alapaÿi and Hotel 
Street and Alapaÿi and King Street (Figure 3.3).   
 
Probable Impacts and Mitigation Measures 
Based on the preliminary fixture count provided by Group 70 International, the ATC and the 
JTMC will require an average domestic water demand of approximately 35 gallons per minute 
and 105 gallons per minute, respectively. The total domestic water demand shall be 140 gallons 
per minute. The minimum size of water meters for the Transit Center and the JTMC shall be 1-
inch and 2-inch, respectively. It may be possible to utilize the existing 1 1/2-inch meter to 
service the proposed Transit Center. A mechanical engineer will specify the appropriate size 
and demand of the domestic water system for the buildings during the design phase of this 
project. A new fire protection system will be provided where all appurtenances, hydrant 
spacing and fire flow requirements will conform to Board of Water Supply (BWS) standards. A 
booster pump may also be required to avoid loss of pressure on the upper floors. A mechanical 
engineer will specify the appropriate size and demand of the fire protection system for the 
buildings during the design phase of this project.  Fire apparatus access roads and fire hydrants 
will be provided in accordance with the 1997 Uniform Fire Code.   
 
A letter was submitted to BWS to determine if the existing BWS system is adequate to 
accommodate the proposed Transit Center and JTMC. In response to the above-mentioned 
letter, BWS stated the existing BWS system is adequate to accommodate the proposed 
development (Appendix G, Exhibit 4 BWS Availability Response Letter).  DTS will continue to keep 
BWS informed of project progress to ascertain water availability and coordinate utility line 
location and relocation plans.  
 
Plans will be submitted to the Board of Water Supply for review and approval of the domestic 
water system.  Plans will also be submitted to the Honolulu Fire Department for review and 
approval of the fire water system. 
 
Low flow fixtures will be considered during the design phase of the project. This would lessen 
water demands and system operating pressures as well. A more comprehensive hydraulic 
analysis of the proposed system will be done by a mechanical engineer during the design phase 
of this project. 
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Figure 3.3  Existing Conditions – Water and Sewer 
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Figure 3.4  Proposed Conditions – Water and Sewer 
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On-Site Systems (Hotel Street Parcel) 
Existing Conditions 
The section of Hotel Street included in the proposed project area was once a 52’ right-of-way 
under the jurisdiction of the City and County of Honolulu and is now considered abandoned as 
a roadway. Currently, Hotel Street is used as a parking area for municipal vehicles. As part of 
the project development strategies, Hotel Street will be subdivided and made a part of the 
overall project site. 
 
The existing utilities within and above Hotel Street are as follows: 

• 20-inch diameter water transmission main 
• 8-inch diameter water main 
• Fire Hydrant No. 757 
• 6-inch gas main 
• 2-inch gas line. This gas line services the Honolulu Police Department from an 

underground storage tank and is located on the proposed development  
• 6-inch sewer main 
• 18-inch storm drain system 
• Underground and aboveground electrical utilities, which include HECO, Hawaiian 

Telecom and Oceanic Time Warner Cable. An electrical engineer will verify the type of 
existing electrical utilities. 

 
Existing utilities are shown in Figure 3.3. 

 
Probable Impacts and Mitigation Measures 
The JTMC building will be situated partially within Hotel Street and will require the diversion 
of existing utilities within Hotel Street around the footprint of the building. Utilities affected by 
the diversion include potable water, natural gas, sewer, storm drainage and various electrical 
utilities such as HECO, Hawaiian Telecom, and Oceanic Time Warner Cable. 
 
The 20-inch water transmission main and the 8-inch water main will be rerouted around the 
proposed building within the property. 
 
The 6-inch gas main will be rerouted around the proposed building. The 2-inch gas line and on-
site underground gas tank may pose a conflict with the proposed building. If the underground 
gas tank falls within the limits of excavation, the proposed design will require the relocation of 
the gas tank. 
 
The 6-inch sewer main and the 18-inch storm drain line in Hotel Street service the Honolulu 
Police Department property.  With the subdivision of the Hotel Street parcel and planned siting 
of the JTMC building, these utilities will need to be modified and relocated.  The 6-inch sewer 
line will be rerouted around the building.  The 18-inch drain line, which currently collects 
runoff from the HPD green space will be redesigned as part of a new drainage system that will 
tie in the HPD drains with the JTMC.  A mechanical engineer will be utilized to design the new 
drainage system during the building design process. 
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Electrical and Communication 
Existing Conditions 
Electrical service for the project area is provided by Hawaiian Electric Company (HECO) which 
operates an integrated system of power generators and transmission facilities.  Power for the 
project site is provided by 12KV underground transmission lines in the project vicinity.  A 
HECO microwave link passes northeast of the site connecting the Ward Avenue and Tripler 
antennas.  Telephone service in the project area is provided by Hawaiian Telcom.  Oceanic Time 
Warner Cable provides cable TV to the project area. 
 
Anticipated Impacts and Mitigation Measures 
The proposed improvements will greatly increase the electrical power demand above existing 
levels. As a public utility, HECO has a regulatory obligation as well as an economic interest in 
providing reliable electrical power to its customers.  The owner, consultant and contractor will 
initiate early consultation with HECO to allow time for infrastructure expansion to support 
project load requirements.  Although a preliminary assessment shows that the proposed 
location of the JTMC building will not affect the existing microwave link, DTS will keep HECO 
apprised as building plans are finalized to ensure the link is not compromised.  DTS will also 
coordinate with HECO regarding timing of construction and future underground utilities 
locations to ensure coordination, protection and ongoing access to utility lines and easements. 
 
Any necessary off-site improvements required to provide communication services without 
compromising the quality and reliability of service to their existing customers would be the 
responsibility of Hawaiian Telcom, and Oceanic Time Warner Cable, respectively.  Required 
project connections to the communication service systems will be coordinated with the 
respective service providers to minimize any potential disruption of service in adjacent areas. 
 
An electrical engineer will verify the type of electrical utilities which will require diversion and 
the method the electrical utilities will be diverted.  The diversion of the water, sewer, storm 
drain, gas and electrical utilities will require utility easements and may disrupt several 
customers serviced by these utilities during the course of the construction work.  
 
Solid Waste 
Existing Conditions 
The project would generate primarily light, dry waste items such as cardboard, papers, 
packaging, and other materials associated with office activities.  Collection of this refuse will 
occur according to the standard operating procedures and schedule of the Department of 
Environmental Services Refuse Division.  A responsible recycling program will be encouraged. 
 
Anticipated Impacts and Mitigation Measures 
No adverse impacts are anticipated and no mitigation beyond implementing a thorough 
recycling program is recommended. 
 
3.10 SOCIO-ECONOMIC CHARACTERISTICS  
 
Existing Conditions 
There is currently no population on the project site, however, occasionally homeless persons 
will sleep under the passenger shelters.  There are no dedicated employees on the site.  The Bus 
employees use the site temporarily for passenger drop off and pick up.  County employees 
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either park on the site or traverse the site to access adjacent County facilities such as the Frank 
Fasi Municipal Building or the HPD Headquarters.   
 
The mauka portion of the site is temporarily being used as a municipal overflow parking lot.  
The portion of the site that is used for parking is being under-utilized.  The site has the space 
requirements and land use designations to accommodate additional development of County 
facilities.  Additional development on this site could be considered infill, a desirable 
development pattern to focus growth in areas that are already developed. 
 
Anticipated Impacts and Mitigation Measures 
The anticipated socio-economic impacts for the local community are positive.  The Alapaÿi 
project will provide improved working facilities and technology for multiple agencies, 
improved traffic flow and safety.  Each agency participating in the JTMC would vacate all or a 
portion of their current space and move operations to the JTMC.  Additional space would allow 
other departments within participating agencies to reorganize and/or expand to better meet 
their needs.  Backfill of vacated agency space may allow the County to free up leases in non-
County owned facilities.   
 
No additional jobs are planned as part of the project, however, the project will provide the 
additional space necessary for agencies to expand and grow.  No additional population is 
anticipated in association with the project.  Any secondary population growth induced by the 
project is considered negligible and would not result in significant impacts. 
 
3.11 VISUAL RESOURCES 
 
Existing Conditions 
The project site is located in downtown Honolulu surrounded by developed urban municipal, 
commercial and business land uses.  The existing views from the site consist of the surrounding 
urbanized area and roadways (Figures 3.5 through 3.9).  To the north, an approximately 20-foot 
high off-white blank wall from the adjoining parking structure is visible.  The approximately 28-
foot high exterior wall of the ScanDesign furniture store is visible to the east.  To the west, there 
are partial urban views of the downtown Capital District, including the Frank Fasi Municipal 
Building, public parking and open space.  No coastal views are visible from the site.   
 
Views of the project site consist of an asphalt paved parking lot area separated from a bus 
transit area by chain link fencing.  An elevated concrete pedestrian shelter platform is located in 
the makai half of the site.  There are a few shade trees planted in perimeter landscaping.  There 
are currently no structures on the site. 
 
The project site lies within the Cooke Street mauka-makai view corridor.  The JTMC building 
placement and orientation on the site is necessary to meet Federal anti-terrorist design 
standards that would not have been achievable with a mauka-makai building orientation 
(Figure 3.10).   
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Figure 3.5.  Existing View of Site 
 

 
 
Figure 3.6.  Existing View of the Adjoining Property (to the North) 
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Figure 3.7.  Existing View of the Adjoining Property (to the East) 
 
 

 
 
Figure 3.8.  Existing View of the Adjoining Property (to the South) 
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Figure 3.9.  Existing View of the Adjoining Property (to the West) 
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Figure 3.10  Perspective Rendering 
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Anticipated Impacts and Mitigation Measures 
The proposed bus transit center improvements will develop paved areas with the ATC single 
story building and the JTMC at a maximum of 100 feet in height.  The 100-foot tall JTMC 
building will provide a height transition between the Frank Fasi Municipal Building 
(approximately 200 feet high) and the Honolulu Police Department building (approximately 80 
feet high).  The JTMC may have some impact on mauka-makai viewsheds.  To limit the impact 
to and protect the mauka views to Punchbowl Crater from the shoreline, the JTMC will be 
limited to the 100’ maximum height allowed by the Hawaiÿi Capital Special District.  The JTMC 
structure will also be stepped-down at the building ends to minimize viewing impacts to the 
crater from the shoreline and to give the building an aesthetically-pleasing profile.  At an 
elevation of 400’ above sea level, the Punchbowl Crater would still be approximately 275’ higher 
than the top of the JTMC building (approximately 125’ above sea level).  At nearly 2 miles from 
the shoreline, the Punchbowl Crater will be visible above the JTMC building from the shoreline, 
and vice versa, the shoreline will be visible above the JTMC building from Punchbowl Crater. 
 
The JTMC will remain within the allowable height limit for the Alapaÿi Precinct and is not 
anticipated to significantly impact mauka-makai views.  
 
Although most of the site will remain in some form of open space, open space will be lost in the 
location of the ATC and JTMC.  The impact on open space will be offset by attractive 
architectural and landscape design elements.  The visual character of the ATC and JTMC 
buildings will be consistent with the Hawaiÿi Capital Special District guidelines and compatible 
with adjacent buildings.  Landscaping will be used to improve the visual character of the project 
site from pedestrian and roadway perspectives.   
 
Significant adverse impacts on visual resources are not anticipated. 
 
3.12 HAZARDOUS MATERIALS 
 
Existing Conditions 
A Phase I Environmental Site Assessment (ESA) and Limited Phase II ESA were conducted by 
EnviroServices & Training Center, LLC (ETC) (2006) for the Alapaÿi project site.  The complete 
reports are enclosed in Appendices H and I.  The Phase I was conducted in conformance with the 
limitations of the American Society for Testing and Materials (ASTM) Practice E-1527-00.   
 
For the Phase I, ETC conducted a historic records search, field visit, database search, and 
Hawaiÿi Department of Health (DOH) file reviews and to determine the potential for hazardous 
materials or contamination associated with the project site.  
 
ETC’s historic records review of aerial photographs, historical real property tax records, 
building permit records, and Sanborn maps did not reveal any evidence of recognized 
environmental conditions on the project site.  No evidence of hazardous materials or hazardous 
wastes were observed during the field visit, conducted on July 28, 2006.  
 
The project site was not listed on any federal or state hazardous material databases reviewed by 
ETC.  The database search did identify numerous sites within a one mile radius of the project 
site, the majority of which were on listed on the Leaking Underground Storage Tank (LUST) 
and the State Hazardous Waste Sites (SHWS), the State’s equivalent to the federal EPA’s 
CERCLIS database.  Based on ETC’s review of the database findings, 15 facility file reviews 
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were conducted at the DOH Solid and Hazardous Waste Branch (SHWB) and DOH Hazardous 
Evaluation and Emergency Response (HEER) Office.   
 
Of the 15 facility files reviewed, only the (former) MTL Bus Facility and the Honolulu Police 
Department facilities located on the north adjacent property were considered a significant 
concern.  Review of the MTL Bus Facility file indicated that the facility was issued a “no further 
action” letter in 1995 regarding a 1989 petroleum release associated with one or more of 13 
Underground Storage Tanks (UST).  However, additional review indicated the contaminant 
plume may have migrated under Hotel Street, toward the project site.  The Honolulu Police 
Department file indicated the presence of four in-use USTs close to the northeastern boundary 
of the project site, and that a citation was issued in March 2006 for UST monitoring record 
violations.  Based on this citation, ETC was unable to preclude that contaminant migration from 
these USTs had impacted the project site. 
 
ETC conducted a Limited Phase II ESA to further investigate potential areas of on-site 
contamination resulting from the MTL Bus Facility and Honolulu Police Department.  ETC 
contracted the construction of three site-specific soil borings along with two temporary water 
monitoring wells (See Appendix I for specific locations).  Three soil samples and two 
groundwater samples were collected from this effort and analyzed for petroleum content.  
Results indicated that the total petroleum hydrocarbons were not detected above method 
detection limits in either the soil or groundwater sample collected from the site.  ETC therefore 
concluded that the project site has not been significantly impacted by petroleum migration from 
the former MTL Bus Facility or the Honolulu Police Department. 
 
Anticipated Impacts and Mitigation Measures 
Based on the 2006 Phase I and Phase II ESAs, no hazardous materials, hazardous waste, soil or 
water contamination was discovered on the project site.  No mitigation measures will be 
necessary to treat existing hazardous materials.  
 
Use or transport of hazardous materials is not anticipated in association with the ATC and 
JTMC operations.  No significant adverse impacts associated with hazardous materials are 
anticipated with future project site operations.   
 
3.13 WATER QUALITY 
 
Surface Water Quality 
Existing Conditions 
Generally, surface water quality in Hawaiÿi is excellent.  However, both stream and coastal 
waters are susceptible to point-source (from a discrete or distinct source) and nonpoint-source 
(from a diffuse or widely spread, scattered unconcentrated source) pollution.   
 
There are no surface water features on or in the vicinity of the project site.  Existing runoff from 
the site flows makai toward the ocean.  Runoff from the site flows towards the King Street 
storm water catch basins.  The site is primarily impervious, and existing runoff is moderately 
rapid. 
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Anticipated Impacts and Mitigation Measures 
The proposed Alapaÿi project will increase the amount of pervious surface on the site through 
the addition of new lawn, landscaping, shrubs and trees.  Construction of the Alapaÿi Project 
will modify the quantity of the water drainage and runoff by decreasing the amount of pervious 
surface (See Appendix G, Civil Basis of Design for additional information). 
 
An application for a National Pollutant Discharge Elimination System (NPDES) general 
coverage permit will be submitted for the anticipated construction activities associated with the 
project.  The proposed development will comply with Chapter 11-55, Water Pollution Control, 
Hawaiÿi Administrative Rules, Department of Health, which requires an NPDES permit for certain 
construction activities.  A Notice of Intent (NOI) will be submitted according to the 30-day 
requirement stipulated in the applicable section of Hawaiÿi Administrative Rules (HAR), Title 11, 
Chapter 55-4(a)(5), Application for NPDES Permit.  Under provisions of the NPDES permit, 
quantities, constituents and velocities of drainage water must not exceed pre-development 
levels.  Mitigation measures include using landscaping, screening and oil-water separators, 
where practical and appropriate.  Oil-water separators and screening devices may be utilized to 
prevent trash and oil from parking areas from reaching surface waters.  Best Management 
Practices such as silt fencing, hay bales and other siltation-reducing devices will be utilized to 
mitigate impacts during construction.   
 
Groundwater Quality 
Existing Conditions 
During the Phase II Environmental Site Assessment (Appendix I) investigation process, 
EnviroServices & Training Center (ETC), LLC installed two temporary groundwater monitoring 
wells and analyzed groundwater samples for the presence of petroleum hydrocarbons.  
Analytical data from the groundwater samples indicated that total petroleum hydrocarbons 
were not detected above the method detection limits in either the soil or groundwater sample 
collected from the site. 
 
Anticipated Impacts and Mitigation Measures 
Based on field screening and analytical data, ETC believes that the site has not been significantly 
impacted by petroleum migration from the former MTL Bus Facility and the Honolulu Police 
Department’s USTs (See Section 3.12 Hazardous Materials for full description). 
 
3.14 PUBLIC SAFETY SERVICES 
 
3.14.1 Police 
Downtown Honolulu is served by Honolulu Police Department (HPD) District 1 which covers 
the area from Liliha Street to Punahou Street, from Round Top Drive to Ala Moana Beach, 
including Aloha Tower.  District 1 includes Beats 150-158, 160-161, 163-165, 167-172, 174-176, 
and 178-180.  The main police station for the island of Oÿahu and HPD administrative office 
headquarters is the Alapaÿi Station located at 801 South Beretania Street (beat 163 on the district 
beat map).  An HPD substation is located in Chinatown at the corner of Mauna Kea and North 
Hotel Streets.  It has workspace for District 1 patrol officers, detectives, and bicycle detail. 
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3.14.2 Fire 
The Downtown region is in the 1st Battalion area designated by the Honolulu Fire Department.  
In the event of a fire at the proposed project, three engines, a ladder truck and a Battalion Chief 
would respond.   Response to the project site is as follows: 
 
• Station 9: The Kakaÿako Fire Station is located at the corner Queen Street and Paki Street.  It 

is an engine and tower company. 
• Station 1: The Central Fire Station is located at 104 South Beretania Street.  Station 1 has an 

engine company. 
• Station 2: The Päwaÿa Fire Station Central Fire Station is located at 1610 Makaloa Street.  It 

has a ladder company, engine company and rescue unit. 
 

First response for medical and fire emergencies at the project site and the surrounding area is 
provided by Station 9, the Kakaÿako Fire Station.  Station 9 is 0.309 miles from the project site 
and the response time would be approximately 1 minute.  In the event of a first response or 
alarm fire, Station 9 would send a ladder and engine company.  Stations 1 and 2 would both 
send engine companies, and Station 2 would also send a ladder company.  The 1st Battalion 
Chief would respond as well. 
 
HFD works with the Emergency Medical Services, or EMS, who dispatches the closest available 
unit.  This may be either an EMS ambulance or a fire company and depends on the type of 
emergency and location.  Since there are only 16 EMS stations on Oÿahu, fire companies are 
frequently the first responder.  Depending on the traffic, it takes about two to five minutes to 
reach the project area.   
 
3.14.3 Emergency Medical Services 
The Honolulu Emergency Services Department (EMS) is responsible for providing the following 
an efficient, effective and economical operation of the pre-hospital emergency medical care and 
emergency ambulance service; a comprehensive aquatic safety program at City beach parks, 
including lifeguard services; injury prevention, public education and public health programs; 
and coordination with other agencies and jurisdictions. 
 
The EMS has 18 Advanced Life Support Ambulance vehicles and two Rapid Response 
Paramedic vehicles in Honolulu and maintains a staff of over 200 trained personnel.  In an 
emergency response, either EMS personnel or the nearest fire station is notified as part of a co-
response agreement with other emergency responders.  Average response time depending on 
the nature of the call is 4-15 minutes.   
 
Anticipated Impacts and Mitigation Measures 
The proposed project would increase the on-site population of employees by adding the JTMC 
office building.  The above-mentioned agencies may be housed fully or partially in the new 
JTMC.  This increase in population may require additional security and police protection 
services.  As needed, private security could be utilized to lessen the need for public police 
protection.  Entry to the JTMC parking and office areas will be gate and security attendant 
controlled.  Design measures will ensure that public spaces are well-lit and visible as to deter 
the potential for crime-related opportunities.  
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Similarly, the project would impact fire protection and medical emergency services with a slight 
increase in the number of employees in the vicinity. Design measures for the building will meet 
fire flow and relevant building code and Uniform Fire Code requirements.  Staff training 
initiated by retail and dining vendors will also provide an additional measure of safety and 
emergency response preparation.   
 
3.15 RECREATION 
 
Existing Conditions 
The Alapaÿi Transit Center project is located along “LP 13 Young Street”, a Priority One Park 
Link of the Lei of Parks (Honolulu Bicycle Master Plan (HBMP), 1999).  The intention of Priority 
One Park Links is to provide a continuous route through the major parks and attractions.  Lei of 
Parks connective corridors aim to provide bicycle-friendly linkage and space for walkers, 
runners and families to enjoy the city’s parks and waterfront setting.   
 
Young Street Park Boulevard is an essential east-west link in the Lei of Parks.  The objective is to 
provide a park-like atmosphere along the connector through landscape and hardscape.  
Furthermore, the HBMP designates the section of Hotel Street from Alapaÿi Street to Ward 
Avenue as part of Bike-Friendly Route No. 1.  Labeled FR 12, the HBMP planned this section of 
Hotel Street for a bike lane 0.2 miles in length. 
 
Existing conditions on the Alapaÿi site provide no connectivity along the Young Street Park 
Boulevard, i.e. Hotel Street.  Hotel Street is closed to through traffic and used as a municipal 
parking lot.  Adjacent to the west of the site is the City’s Municipal building and covered 
parking facility.  Above the parking facility is the Civic Center park which is a grassy 
landscaped area with pedestrian-oriented walkways.  There are no visible pathways marked 
“Bike Path.”  To the north of the site is the Honolulu Police Department Headquarters with a 
similar park-like area with landscaped, pedestrian-oriented, connective walkways above their 
parking facility. 
 
The section of King Street on the Makai side of the project site is noted in the Bikeway Master 
Plan as part of the Central Bike Corridor, one of the three ÿEwa-Diamond Head Corridors in the 
Regional Bikeway Concept.   
 
This portion of King Street is also designated as a Priority 1 access route for connecting the 
City’s “Lei of Parks.”  The Lei of Parks is a system of pedestrian-friendly paths and bike lanes 
linking regional and local parks in urban Honolulu. 
 
Anticipated Impacts and Mitigation Measures 
The project is designed to meet the objectives of the HBMP by providing connectivity from 
Alapaÿi Street to Hotel Street via a pedestrian and bicycle-friendly walkway that is pleasantly 
landscaped, shaded by canopy trees and kept separate from the adjacent bus circulation area.  
The walkway will centrally traverse the site in an east-west direction, match the style and 
design of pathways provided in the Civic Center park and HPD sites, and fulfill the objective of 
the HBMP Young Streek Park Boulevard Bike-Friendly Route No. 1 (Figure 2.1).  The project will 
incorporate usable open space-plazas, and park-like areas into the project’s design.  To improve 
the pedestrian network along Hotel Street, the project will implement a pedestrian path that 
will meander through the open spaces surrounding the JTMC building and a broad promenade 
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that will serve as a major pedestrian walkway and passenger gathering area for bus transit 
users.  The pedestrian path, open spaces, and promenade will align with the current Hotel 
Street Mall across Alapaÿi Street at the Civic Center site to preserve the pedestrian connectivity 
from Hotel Street.  The open plaza at the bus transit building will serve as a node between the 
new promenade and Hotel Street Mall, strengthening the connection between the Civic Center 
and Alapaÿi sites.  These open spaces and paths will blend in with the HPD green space to 
expand the park-like setting of the Alapaÿi Precinct and pedestrian connectivity encouraged by 
the City and County’s “Lei of Parks” concept.  The project will not impact existing street 
configuration or bikeway activity. 
 
For safety, the on-site pedestrian traffic and vehicular traffic will be separated.  Pedestrians will 
not be allowed to enter and walk through the bus staging area to get to the bus transit station.  
Pedestrian traffic will be controlled and directed along the existing street sidewalks to 
pedestrian access points along Alapaÿi Street, and Kealamakai Makai  Street.  Planting and low 
profile site features, such as low screen walls and berms, along the perimeter landscaped areas 
will be installed to discourage and block pedestrian access directly into the staging area.   
 
3.16 POTENTIAL CUMULATIVE AND SECONDARY IMPACTS 
 
Cumulative effects are impacts, which result from the incremental effects of an activity when 
added to other past, present, and reasonably foreseeable future actions, regardless of what 
agency or person undertake such other actions.  Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time.  The 
project is not anticipated to generate substantial cumulative impacts.  The new facilities will 
provide support services to help manage the increasingly congested traffic conditions on the 
island.  Implementation of the project will actually help to offset the cumulative traffic impacts 
of growth for the next generations. 
 
Secondary effects are impacts that are associated with, but do not result directly from, an 
activity.  The environmental analysis of the proposed project addresses full development of the 
facilities in the context of known planned or approved land uses in the vicinity. 
 
A minor increase in City jobs may result from the proposed project, however this would have 
incidental impacts on population.  Overall, the project’s secondary impact would be a beneficial 
effect on public transportation facilities and emergency response operations.  This would result 
in tertiary impacts such as reduced commute times (happier commuters), faster emergency 
response, safer transportation systems, and other qualitative public benefits that are difficult to 
quantify. 
 



4.0  ALTERNATIVES TO THE PROPOSED PROJECT 
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4.0  ALTERNATIVES TO THE PROPOSED PROJECT 
 
This Final Draft Environmental Assessment evaluates alternatives to the proposed project 
described in Section 2.0.  Future land use on the project site must be transit-related according to 
an FTA condition of funding for the purchase of the site.  The following provides discussion of 
the alternatives to the proposed project. 
 
4.1 ALTERNATIVE A – NO-ACTION ALTERNATIVE 
 
The “no-action” is the baseline against which all other alternatives are measured.  “No-action” 
refers to the future site and program conditions that will likely result should the proposed 
project not proceed.   
 
This alternative will result in the continued use of the site as a bus transit center.  A portion of 
the site would continue to be used as an overflow parking lot.  Construction of the proposed 
ATC and JTMC facilities would not occur and the anticipated improvements to public transit 
operations would be foregone.  This alternative would not generate new environmental 
impacts.  
 
Potential effects of the no-action alternative are: 

• Un-permitted vehicle parking along the site perimeter would continue. 
• No restroom facilities (besides portables) would be provided for passengers and bus 

drivers. 
• The site would continue to attract a homeless population.   
• The City and County would continue to under-utilize the existing space.  
• New municipal office space would be foregone and existing municipal facilities 

would continue to be challenged by lack of opportunities for expansion or more 
money expended for office rental or purchase. 

• Traffic management agencies (DTS, DOT) would continue to operate separate day-
to-day traffic incident management operations. 

• Traffic management agencies (DTS, DOT) and emergency management agencies 
(DEM, EMS) would continue to operate separate emergency incident management 
systems. 

• Agencies would continue to operate with inadequate facilities, equipment and ITS 
systems. 

• Accommodation for future growth, staffing and technology would not be provided. 
• Continued separation of agencies would impede efficient joint coordination. 
• Federal funding slated for this project would be lost. 
• City and County funds slated for the project could potentially be re-allocated to 

other projects. 
• FTA mandate of transit-related site uses would not be fully met. 
• Additional traffic would not be generated. 

 
Due to the many potential benefits of the proposed site redevelopment, the “no-action” 
alternative was not considered. 
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4.2 ALTERNATIVE B – ALTERNATIVE LOCATIONS FOR THE PROPOSED PROJECT 
 
The City Department of Transportation Services (DTS) owns the project site in fee, and, as the 
applicant, they envision a long-term, purposeful site redevelopment to improve existing bus 
transit operations as well as provide additional governmental office space for critical state and 
municipal services.  As the site is currently under-utilized, and land use regulations allow and 
encourage the proposed redevelopment, alternative project sites were not considered. 
 
4.3 ALTERNATIVE C – REPLACEMENT ATC AND PARKING LOT 
 
Originally, DTS’s concept was to redevelop the bus transit center and parking lot.  This 
alternative would yield results similar to the “no-action” alternative, with the exception of 
improved bus circulation, improved pedestrian safety and parking layout.  Although this 
alternative would potentially alleviate parking demand for City employees, it would not meet 
FTA funding conditions of maintaining transit-related uses on-site.  It would also represent 
severe underutilization of the site.  This alternative was not considered in order to meet the FTA 
mandate and pursue more efficient use of the project site. 
 
4.4 ALTERNATIVE D – REPLACEMENT ATC AND TWO-STORY TRAFFIC MANAGEMENT 

CENTER (TMC) 
 
This alternative would involve the construction of a replacement ATC on the makai portion of 
the site and a new two-story TMC on the mauka portion of the site.  The ATC would be 
constructed as described in Chapter 2.0 Project Description.  Federal funding was granted for 
construction of a new TMC.  The two-story TMC design was based on the existing SunGuide 
prototype TMC (State) at 32,000 square feet.  The two-story TMC would provide space for DTS 
Traffic Signals and Technology Division (TSTD) only.  A main traffic control center with 
monitor displays would be located on the ground floor.  Office space for DTS TS&TD including 
their traffic control center and staff office spaces would be provided on the first and second 
floors.  Monitor displays would be visible from either floor.  Approximately 80 parking spaces 
would be provided.  Facilities and access would comply with the Americans with Disabilities 
Act of 1990 (ADA). 
 
This alternative would result in less traffic, noise and air quality impacts.  At a maximum of 40-
feet in height, the two-story TMC would not be as visually prominent as the proposed JTMC.  
This would provide less of an impact to the Cooke Street view corridor as the proposed project. 
 
This alternative would provide necessary improvements to the ATC, and necessary upgrades to 
support DTS functions.  However, this alternative would also preclude EMS, DEM, DOT, HPD 
and HFD from jointly using the ITS technology.  This alternative would represent moderate 
under-utilization of the site.  With the need for additional governmental offices and the 
opportunity to jointly locate agencies in one facility with shared state of the art ITS technologies, 
Alternative D was considered, but not pursued. 
 
4.5 ALTERNATIVE E – PROPOSED PROJECT WITH ALTERNATIVE JTMC BUILDING 

ORIENTATION AND SITE PLAN LAYOUT 
 
This alternative would involve construction of the JTMC with a mauka-makai building 
orientation on the eastern portion of the project site.  The ATC and bus circulation area would 
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be located in the western portion of the site.  This alternative site layout was initially 
considered, however, the layout and mauka-makai JTMC building orientation resulted in more 
disadvantages than advantages.   
 
With Mauka-Makai JTMC Orientation 

• Meets objective of PUCDP and Hawaiÿi Capital SD to encourage mauka-makai building 
orientation and preserve views of Punchbowl 

• Unable to meet Federal force protection setback requirements 
• Impedes east-west pedestrian/bicycle access flow through the site 
• Layout of bus circulation pattern compromises pedestrian safety from JTMC to ATC 
• Incongruous spatial relationship between JTMC and HPD parking garage/upper deck 

outdoor plaza area due to grade separation 
• Limited southern building exposure does not take advantage of natural daylighting 

potential 
• JTMC building is exposed to vehicle access on three sides (Kealamakai Street, King 

Street, and ATC bus circulation corridor).  Multiple access points compromise building 
surveillance and security 

 
Without Mauka-Makai JTMC Orientation (Proposed Project) 

• Does not provide mauka-makai building orientation, however, impacts on Punchbowl 
views are minimal 

• Meets Federal force protection setback requirements 
• Provides east-west pedestrian/bicycle access flow through the site, consistent with 

HBMP (1999). 
• Site layout contributes to greater operational safety of bus transit center and of 

pedestrian traffic by providing direct access from Alapai Street and east-west 
pedestrian/bike corridor 

• Site layout provides a better spatial relationship between JTMC and HPD parking 
garage by concealing a majority of the grade separation 

• Provides desirable southern building exposure, increasing exposure to daylight and 
meeting green-building daylighting standards 

• JTMC building orientation exposes two sides to vehicle access (Kealamakai Street, and 
ATC bus circulation corridor), increasing building security and ease of surveillance 

 
For the above reasons, the mauka-makai building orientation was not pursued further.  Figure 
4.1 shows for the alternative site layout. 
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5.0   PLANS AND POLICIES 
 
In this chapter, the project’s consistency with applicable land use policies set forth in the 
Hawaiÿi State Plan, the State Functional Plan on Transportation, State Land Use District, General 
Plan, Primary Urban Center Development Plan, Land Use Ordinance and Americans with 
Disabilities Act are discussed. 
 
5.1 HAWAIÿI STATE PLAN 
 
The Hawaiÿi State Plan establishes a statewide planning system that provides goals, objectives, 
and policies which detail property directions and concerns of the State of Hawaiÿi.  Priority 
guidelines relating to the economy, housing, population growth, facility systems, and the 
physical environment will be discussed as they relate to the Alapaÿi Project.   
 
It is the goal of the State, under the Hawaiÿi State Planning Act (Chapter 226, HRS), to achieve 
the following: 
 

• A strong, viable economy, characterized by stability, diversity, and growth, that enables 
the fulfillment of the needs and expectations of Hawaiÿi present and future generations. 

• A desired physical environment, characterized by beauty, cleanliness, quiet, stable 
natural systems, and uniqueness, that enhances the mental and physical well-being of 
the people. 

• Physical, social, and economic well-being, for individuals and families in Hawaiÿi, that 
nourishes a sense of community responsibility, of caring, and of participation in 
community life (Chapter 226-4, HRS). 

 
Specific objectivies and policies of the State Plan that pertain to the project are as follows: 

 
Section 226-9 Objective and policies for the economy--federal expenditures.  

(a) Planning for the State's economy with regard to federal expenditures shall be directed 
towards achievement of the objective of a stable federal investment base as an integral 
component of Hawaiÿi's economy.  

(b) To achieve the federal expenditures objective, it shall be the policy of this State to: 
(1)  Encourage the sustained flow of federal expenditures in Hawaiÿi that generates long-

term government civilian employment. 
(2)  Promote Hawaiÿi's supportive role in national defense. 
(5)  Promote federal use of local commodities, services, and facilities available in 

Hawaiÿi. 
(6) Strengthen federal-state-county communication and coordination in all federal 

activities that affect Hawaiÿi. 
 
Section 226-10.5 Objectives and policies for the economy--information industry.  

(a) Planning for the State's economy with regard to the information industry shall be 
directed toward the achievement of the objective of positioning Hawaiÿi as the leading 
dealer in information businesses and services in the Pacific Rim. 

(b)To achieve the information industry objective, it shall be the policy of this State to: 
(2) Facilitate the development of new business and service ventures in the information 

industry which will provide employment opportunities for the people of Hawaiÿi; 
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(3) Encourage greater cooperation between the public and private sectors in developing 
and maintaining a well- designed information industry; 

 
Section 226-14 Objective and policies for facility systems--in general.  

(a) Planning for the State's facility systems in general shall be directed towards achievement 
of the objective of water, transportation, waste disposal, and energy and 
telecommunication systems that support statewide social, economic, and physical 
objectives. 

(b) To achieve the general facility systems objective, it shall be the policy of this State to: 
(1)  Accommodate the needs of Hawaiÿi's people through coordination of facility systems 

and capital improvement priorities in consonance with state and county plans. 
(2) Encourage flexibility in the design and development of facility systems to promote 

prudent use of resources and accommodate changing public demands and priorities. 
(4) Pursue alternative methods of financing programs and projects and cost-saving 

techniques in the planning, construction, and maintenance of facility systems. 
 
Section 226-17 Objectives and policies for facility systems--transportation.  
Planning for the State's facility systems with regard to transportation shall be directed towards 
the achievement of the following objectives: 

(1) An integrated multi-modal transportation system that services statewide needs and 
promotes the efficient, economical, safe, and convenient movement of people and 
goods. 

(2) A statewide transportation system that is consistent with and will accommodate 
planned growth objectives throughout the State. 

(b) To achieve the transportation objectives, it shall be the policy of this State to: 
(2) Coordinate state, county, federal, and private transportation activities and programs 

toward the achievement of statewide objectives; 
(6) Encourage transportation systems that serve to accommodate present and future 

development needs of communities; 
(12)Coordinate intergovernmental land use and transportation planning activities to 

ensure the timely delivery of supporting transportation infrastructure in order to 
accommodate planned growth objectives; 

 
Section 226-26 Objectives and policies for socio-cultural advancement--public safety.  
Planning for the State's socio- cultural advancement with regard to public safety shall be 
directed towards the achievement of the following objectives: 

(1) Assurance of public safety and adequate protection of life and property for all 
people.  

(2) Optimum organizational readiness and capability in all phases of emergency 
management to maintain the strength, resources, and social and economic well-being 
of the community in the event of civil disruptions, wars, natural disasters, and other 
major disturbances. 

(d) To further achieve public safety objectives related to emergency management, it shall be 
the policy of this State to: 

(1)  Ensure that responsible organizations are in a proper state of readiness to respond to 
major war-related, natural, or technological disasters and civil disturbances at all 
times. 

(2) Enhance the coordination between emergency management programs throughout 
the State. 



ALAPAÿI TRANSIT CENTER AND JOINT TRAFFIC MANAGEMENT CENTER 
Final Draft Environmental Assessment 

 

5 - 3 

 
Discussion: 
The proposed Alapaÿi project is consistent with the objectives and policies of the State Plan.  The 
project strives to promote effective transportation services and coordinated emergency 
operations in the State of Hawaiÿi.   
 
5.2 STATE TRANSPORTATION FUNCTIONAL PLAN 
 
The Hawaiÿi State Plan provides for the development of State Functional Plans (SFP) in the areas 
of agriculture, conservation lands, education, employment, energy, health, higher education, 
historic preservation, housing, human services, recreation, tourism, transportation and water 
resources development.  SFP are the primary implementing mechanisms for the Hawaiÿi State 
Plan.  While the State Plan establishes long-term objectives for Hawaiÿi, the SFP focuses on 
policies and priority actions which can be implemented in the short term.  The latest 
Transportation Functional Plan (TFP) was adopted in 1991.  The following list represents the 
Department of Transportation’s underlying strategies for the (TFP): 

 
1) Construct facility and infrastructure improvements in support of Hawaiÿi’s 

thriving economy and growing population base. 
2) Develop a transportation system balanced with an array of new alternatives. 
3) Implement Transportation Systems Management (TSM) to maximize the use of 

existing facilities and systems. 
4) Foster innovation and use of new technology in transportation. 
5) Maximize joint efforts with the private sector. 
6) Pursue land use initiatives which help reduce travel demand. 
7) Encourage resident quality-of-life improvements through improved mobility 

opportunities and travel reduction. 
 

Discussion: 
The proposed Alapaÿi project is consistent with the objectives and policies of the Transportation 
Functional Plan.  The project would incorporate the use of new technology in order to maximize 
the effectiveness of existing transportation systems and facilities.  The project also includes a 
joint agency effort to improve travel, public safety, and quality of life improvements for Hawaiÿi 
residents. 
 
5.3 HAWAIÿI STATE LAND USE DISTRICT BOUNDARIES 
 
The State of Hawaiÿi Land Use Law regulates the classification and uses of lands in the State to 
accommodate growth and development, and to retain the natural resources in the area.  All 
State lands are classified by the State Land Use Commission, as Urban, Rural, Agricultural, or 
Conservation, with consideration given to the General Plan of the County. 
 
Discussion:  The proposed project site lands are designated Urban District.  The Hawaiÿi State 
Plan, Chapter 205-2 (b) Hawaiÿi Revised Statutes, states that:  
 
“Urban districts shall include activities or uses as provided by ordinances or regulations of the county 
within which the urban district is situated.” 
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Discussion: 
The proposed project is consistent with this Statute, as the proposed land uses are consistent 
with City and County of Honolulu General Plan, Primary Urban Center Development Plan, and 
Land Use Ordinance, as discussed below. 
 
5.4 CITY AND COUNTY OF HONOLULU GENERAL PLAN 
 
Adopted by resolution in 1977, the 1992 revised edition of the General Plan for the City and 
County of Honolulu sets forth the long-range objectives for the general welfare and prosperity 
of the people of Oÿahu and broad policies to attain those objectives.  The General Plan provides 
objectives and policies intended to guide and coordinate City land use planning and regulation, 
and budgeting for operations and capital improvements.   
 
Alapaÿi Transit Center and Joint Traffic Management Center will be consistent with the 
objectives and policies of the City and County of Honolulu General Plan. 
 
Transportation and Utilities 
Objective A: To create a transportation system which will enable people and goods to move 

safely, efficiently, and at a reasonable cost; serve all people, including the poor, the 
elderly, and the physically handicapped; and offer a variety of attractive and 
convenient modes of travel. 

Policy 45: Improve roads in existing communities to reduce congestion and eliminate unsafe conditions. 
 
Physical Development and Urban Design 
Objective A: To coordinate changes in the physical environment of Oÿahu to ensure that all 

new developments are timely, well-designed, and appropriate for the areas in which 
they will be located. 

Policy 1: Plan Provide for the construction of new public facilities and utilities in the various parts of the 
Island according to the following order of priority; first, in the primary urban center; second, in 
the secondary urban center at Kapolei; and third, in the urban fringe and rural areas. 

Objective B: To develop Honolulu (Waialae-Kahala to Halawa), Aiea, and Pearl City as the 
Island’s primary urban center. 

Policy 1: Stimulate development in the primary urban center by means of the City and County’s capital 
improvement program and State and Federal grant and loan programs. 

   
Public Safety 
Objective A: To prevent and control crime and maintain public order. 
Policy 1: Provide a safe environment for visitors on Oÿahu. 
Objective B: To protect the people of Oÿahu and their property against natural disasters and 

other emergencies, traffic and fire hazards, and unsafe conditions. 
Policy 4: Cooperate with State and Federal agencies to provide tsunami warning and protection for 

Oÿahu. 
Policy 5: Cooperate with State and Federal agencies to provide protection from war, civil disruptions and 

other major disturbances. 
Policy 6: Reduce hazardous traffic conditions. 
Policy 8: Provide adequate search and rescue and disaster response services. 
Policy 11: Develop civil defense plans and programs to protect and promote public health, safety and 

welfare of the people. 
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Policy 12: Provide educational materials on civil defense preparedness, fire protection, traffic hazards and 
other unsafe conditions. 

 
Discussion:   
The proposed project promotes the objectives of the City and County General Plan by serving as 
a public facility for improvement of traffic operations, improvement of public safety and 
improvement of emergency/disaster response.  The proposed project is located in the Primary 
Urban Center and is partially federally funded.   
 
5.5 PRIMARY URBAN CENTER DEVELOPMENT PLAN 
 
The Primary Urban Center Development Plan (PUCDP) by the City and County of Honolulu 
Department of Planning and Permitting establishes policy to shape the growth and 
development of the PUC over the next 20 years.  The planning goal of the PUCDP is to enhance 
the livability of the PUC while accommodating a moderate amount of growth.  The PUCDP 
establishes the region’s role in Oÿahu’s development pattern by establishing policies in the 
following areas: 

 
• Natural, historic, cultural and scenic resources 
• Parks and recreation areas 
• Lower- and higher-density residential neighborhoods 
• Commercial and visitor industry facilities 
• Military installations, transportation centers and industrial areas 
• Design of streets and buildings 
• Neighborhood planning 
• Transportation networks and systems 

 
The project site is designated Institutional on the PUCDP Land Use Map. 
 
Section 2.5  A Balanced Transportation System Provides Mobility  
  
Discussion: 
The project will promote a balanced transportation system through consolidation of traffic 
management, dispatching, and monitoring operations of each agency in the JTMC to increase 
management efficiency and response times.  The JTMC will be equipped with highly-developed 
intelligent transportation systems (ITS).   All agencies in the JTMC will be able to benefit from 
this technology, benefiting the agency and maximizing the investment return. Efficient 
management of the existing roadway system and faster incident response times will allow 
optimum utilization of existing roadway capacity. 
 
The project will include a mid block promenade with shade trees and pathways, promoting 
connectivity for bus passengers and pedestrians, and emphasizing the regional pedestrian 
network.  Sidewalks, paths and bus shelters are designed to assure excellent mobility for 
disabled individuals and access to the HandiVan pickup/dropoff area. 
 
Section 3.1.2 Policies 

• Preserve Panoramic views of natural landmarks and urban skyline 
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Discussion: 
The project site lies within the Cooke Street mauka-makai (northeast-southwest) view corridor.  
The PUCDP Section 3.1.1.2, Figure 3.1, and Map A-1 illustrate that mauka views of Punchbowl 
from Kakaÿako along Cooke Street should be preserved.  The proposed JTMC building 
placement is in line with this view corridor and its’ northwest-southeast orientation suggests 
disregard to the DP’s intention.  The JTMC’s northwest-southeast orientation is, however, 
necessary to meet Federal anti-terrorist design standards that would not have been achievable 
with a mauka-makai building orientation.  The JTMC design will adhere to the 100’ height limit 
specified by the Hawaiÿi Capital Special District Standards and will create a stepped roofline to 
further minimize viewshed impacts.   
 
Section 3.1.3 Guidelines 

Guideline 3.1.3.3 Urban Skyline and Mauka-Makai Views 
• Maintain visual prominence of important districts by allowing a greater height and 

massing of buildings, such as Downtown area. 
• Apart from Downtown and other central Honolulu locations, promote mid-rise or low-

rise scale for new buildings. 
• Preserve the Panoramic views indicated schematically by Figure 3.1 by establishing 

building height limits and setbacks that are based on viewplane analyses to determine 
the sight lines and desired view dimensions and characteristics: -From Kakaÿako 
Waterfront Park toward Punchbowl and the Koÿolau Range 

• Preserve and enhance significant mauka-makai view corridors along major collectors 
streets indicated in Figure 3.1 through a combination of zoning controls and streetscape 
improvements. 

 
Discussion: 
The proposed project is consistent with the above guidelines, as they allow for greater massing 
and building height within the downtown district, within adopted zoning standards.   To limit 
the impact to and protect the mauka views to Punchbowl Crater from the shoreline, the JTMC 
will be limited to the 100’ maximum height allowed by the Hawaiÿi Capital Special District.  The 
JTMC structure will also be stepped-down at the building ends to minimize viewing impacts to 
the crater from the shoreline and to give the building an aesthetically-pleasing profile.  At an 
elevation of 400’ above sea level, the Punchbowl Crater would still be approximately 275’ higher 
than the top of the JTMC building (approximately 125’ above sea level).  At nearly 2 miles from 
the shoreline, the Punchbowl Crater will be visible above the JTMC building from the shoreline, 
and vice versa, the shoreline will be visible above the JTMC building from Punchbowl Crater. 
 
Section 3.5.2 Policies 

• Implement land use strategies to achieve a balanced transportation system 
• Improve the public transit system, including development of a rapid transit component 
• Implement transportation demand management (TDM) strategies 
• Implement the Honolulu Bicycle Master Plan 
• Enhance and improve pedestrian mobility 

 
Discussion: 
The project complies with the above Policies in Section 3.5.2 by facilitating the operations of 
agencies most closely connected to transportation management, including the anticipated Mass 
Transit agency.  Implementation of the project will facilitate installation of TDM strategies, 
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development of rapid transit, and pedestrian safety/mobility.  The project seeks to implement 
the Honolulu Bicycle Master Plan’s “Lei of Parks” concept through emphasis on pedestrian 
connectivity. 

 
Section 3.5.3 Guidelines 

• The Project should stimulate transit-oriented development on infill and redevelop the 
properties within Bus Rapid Transit corridor. 

• Implement Honolulu’s Bicycle Master Plan 
• Establish pedestrian districts 

 
Discussion: 
The project is considered infill development, is located adjacent to bus transit hub, and is a 
major investment in public infrastructure.  Also, see discussion under Section 3.5.2 above. 
 
Appendix B Section 3.2 Potential Implementation Strategies for Cultivating Livable Neighborhoods 

• Apply existing zoning 
• Revitalize older commercial streets by providing municipal parking lots 
• Design municipal parking to be convenient 
• Improve pedestrian network 
• Create midblock pathway 
• Create usable open space 
• Plant shade trees 

 
Discussion: 
The project will implement the above strategies, specifically to revitalize the site with pedestrian 
friendly open space and roadway frontages.  Alapaÿi Street and King Street frontages will be 
public pedestrian-friendly open space with landscaping and shade trees.  A mid-block open 
shared pedestrian/bicycle promenade will provide walkways, shade trees and bus passenger 
shelters. 
 
Appendix B Section 3.4 Potential Implementation Strategies for Developing a Balanced Transportation 
System 

• Coordinate land use policies and regulations with transit development 
• Support transit and manage transportation demand 
• Improve roadway planning and design 
• Improve bicycling facilities 
 

Discussion: 
This project is consistent with the above strategies and will facilitate enhanced transportation 
networks and systems for residents and visitors.  The JTMC will add a high density government 
employment center adjacent to the bus transit route.  The project will help manage 
transportation demand through the joint-location of transportation management and 
emergency response agencies.  Improved roadway planning, roadway design, and bicycling 
facilities are anticipated results of project implementation. 
 
PUCDP Land Use Map A-5 PUC-Central 

• The project site is designated “Institutional” on the PUCDP’s Land Use Map. 
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• A “Pedestrian Network” is designation to run adjacent and mauka of the site, through 
the HPD property. 

 
Discussion: 
The “Institutional” designation includes the Civic Center and other institutional campuses.  The 
project site is considered part of the Civic Center and is consistent with the “Institutional” Land 
Use designation. 
 
Currently, the HPD site provides a pedestrian network above their parking structure.  The 
project will also support the designated “Pedestrian Network” through provision of a mid-
block pathway providing connectivity for the Hotel and Young Street corridor.  In the event that 
HPD decides to construct additional offices above their parking structure, the Alapaÿi site will 
provide an alternative circulation route. 
 
5.6 PRIMARY URBAN CENTER PUBLIC INFRASTRUCTURE MAP (PUC PIM) 
 
The project site has an existing “Government Building” (GB) symbol on the PUC PIM (#125 City 
Hall Annex Office Complex and Alapaÿi Transportation Center).  The project is in conformance 
with the designation and the PUC PIM will not require revision. 
 
5.7 CITY AND COUNTY OF HONOLULU LAND USE ORDINANCE 
 
The purpose of the LUO is to regulate land use in a manner that will encourage orderly 
development in accordance with adopted land use policies, including the County General Plan 
and development plans.  The LUO is also intended to provide reasonable development and 
design standards.  These standards are applicable to the location, height, bulk and size of 
structures, yard areas, off-street parking facilities, and open spaces, and the use of structures 
and land for agriculture, industry, business, residences or other purposes (Revised Ordinance 
for the City and County of Honolulu, Chapter 21). 
 
Discussion:
The subject property is designated as “BMX-3: Business Mixed-Use District” by the City and 
County of Honolulu’s Land Use Ordinance (Figure 1.4).  Public uses and structures such as 
office buildings and facilities are permitted uses in BMX-3 district.   
 
The proposed bus terminal, parking areas, JTMC, landscaping, outdoor lighting, irrigation 
system, pathways and other support facilities will comply with Article 4, General Development 
Standards, of the LUO, and the Hawaiÿi Capital Special District guidelines where applicable.  
The parking and loading provisions will comply with requirements in Article 6, Off-street 
Parking and Loading.  See Section 2.0 Tables 2-1 to 2-5 for Site Development Standards. 
 
5.8 HAWAIÿI CAPITAL SPECIAL DISTRICT GUIDELINES 
 
The project is located within the Hawaiÿi Capital Special District (SD) and a Special District 
Permit will be required for the proposed project.  The SD Special District guidelines are 
provided to guide aesthetic and architectural aspects of project development.  The Hawaiÿi 
Capital SD Special District provides guidelines for height, roofing, façade treatment, entrance, 
arcade and porch design, doors, windows, building materials, color scheme, courtyard, paving, 
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signs, lighting, landscaping and parking.  The proposed project is located within the Alapaÿi 
Precinct and applicable guidelines for the Alapaÿi Precinct are listed below: 
 

• Height Limit: 100 feet 
• Open Space requirement: 40% 
• Density and design compatibility with surrounding precincts 
• Orient structures to minimize intrusion into mauka-makai views, especially to and from 

Punchbowl 
• Minimize views of parking, service areas and driveways to preserve park-like setting of 

the Hawaii Capital Special District 
 
Discussion:
To limit the impact to and protect the mauka views to Punchbowl Crater from the shoreline, the 
JTMC will be limited to the 100’ maximum height allowed by the Hawaiÿi Capital SD.  The 
proposed JTMC building’s northwest-southeast orientation suggests disregard to mauka-makai 
views, however, this orientation is necessary to meet Federal anti-terrorist design standards that 
would not have been achievable with a mauka-makai building orientation (for setbacks from 
public roadways, see Figure 4.1).  The JTMC design will adhere to the 100’ height limit specified 
by the Hawaiÿi Capital Special District standards and will create a stepped roofline to further 
minimize viewshed impacts.  Please see Section 5.5 above for further discussion of viewshed 
impacts.  The project will be designed to complement the design of surrounding areas while 
providing generous setbacks and park-like open space landscaped with canopy trees.  The City 
will pursue a waiver of the 40% open space requirement in order to accommodate the proposed 
bus transit center, municipal office space and parking requirements on-site.  The project will 
comply with the regulations of the Hawaiÿi Capital Special District guidelines.  These issues will 
be fully discussed in the forthcoming Hawaiÿi Capital Special District Permit application. 
 
5.9 HAWAIÿI STATE CAPITAL MASTER PLAN 
 
The Hawaiÿi State Capital Master Plan (CMP) was written by John Carl Warnecke & Associates 
in 1968 to guide future planning efforts in the Civic Center.  A Policy Committee and Citizens 
Committee jointly set forth guidelines in 1964 that are summarized in the 1968 CMP as Goals 
and Objectives.  Applicable Goals and Objectives are listed below. 
 

• The Civic Center of Honolulu should encompass major government structures. 
• The Civic Center of Honolulu is ideally located adjacent to the central business district 

where it can best serve the general public. 
• The historic buildings form the core of the Civic Center and governmental structures 

shall be related to this core. 
• The structures and spaces within the Civic Center must be visually correlated.  To this 

end plans will provide adequate and modulated open spaces unified by landscaping. 
• The Civic Center must be related to its surrounding environment through land use 

planning, architectural design and functional relationships and surrounding land uses 
must be compatible. 

• Multiple usage of civic center facilities should be encouraged. 
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Discussion:
The proposed project will meet the spirit of the plan by providing a major governmental 
structure related to the Civic Center core that is intended for usage by multiple agencies.  
Architectural design, site layout and landscaping would be visually harmonious with 
surrounding land uses.   
 
5.10 AMERICANS WITH DISABILITIES ACT OF 1991 
 
In 1991, the Federal government enacted the American with Disabilities Act to provide equal 
accessibility for persons with disabilities.  Part of this statue is having building design consider 
the needs of persons with disabilities.  Chapter 103-50 of the HRS states, “…all plans and 
specifications for the construction of public buildings, facilities, and sites shall be prepared so 
that the buildings, facilities, and sites are accessible to and usable by persons with disabilities.”  
The disability and communication access board shall adopt rules for the design of buildings, 
facilities, and site, by or on behalf of the State and counties. 
 
Discussion:   
The intent of the proposed Alapaÿi Transit Center is to serve as a public facility, and provide 
ADA accessible facilities for the community and visitors.  The project will also provide a 
pickup/drop off area for the HandiVan.  The proposed JTMC building design will also comply 
with ADA requirements. 
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6.0  FINDINGS SUPPORTING ANTICIPATED 
DETERMINATION 

  
  
6.1 ANTICIPATED DETERMINATION 
 
After reviewing the significance criteria outlined in Chapter 343, Hawaiÿi Revised Statutes 
(HRS), and Section 11-200-12, State Administrative Rules, Contents of Environmental 
Assessment, the proposed action has been determined to not result in significant adverse effects 
on the natural or human environment.  A Finding of No Significant Impact (FONSI) is 
anticipated. 
 
6.2 REASONS SUPPORTING THE ANTICIPATED DETERMINATION 
 
The potential impacts of the facilities improvements and future and operation of the proposed 
Alapaÿi Transit Center and Joint Traffic Management Center have been fully examined and 
discussed in this Draft Environmental Assessment.  As stated earlier, there are no significant 
environmental impacts expected to result from the proposed action.  This determination is 
based on an evaluation of the project vis-a-vis Chapter 343, HRS significance criteria.  Per HAR 
11-200-12, an action is determined to have a significant impact if it meets any of the following 13 
criteria: 
 
(1) Involve an irrevocable loss or destruction of any natural or cultural resources. 

As detailed in Section 3.0 of this report, the project does not involve any known loss or 
destruction of existing natural or cultural resources.  Known cultural resources will be 
preserved. The only specific area of concern is the unknown potential for the inadvertent 
discovery of subsurface historical or cultural resources, including the unknown 
possibility of an inadvertent discovery of iwi küpuna (ancestral remains).  The 
archaeological and cultural landscapes have been documented in studies conducted 
specifically for the project area.  Extensive sampling was conducted to test for the 
possibility of subsurface resources with two historic properties found.   
 
Given the potential for an inadvertent find, it is recommended that archaeological 
monitoring be conducted during construction. If any cultural, historic, or archaeological 
resources are unearthed or ancestral remains are inadvertently discovered, the State 
Department of Land and Natural Resources, Historic Preservation Division, the Oÿahu 
Island Burial Council representative, and participating interests from lineal descendents 
and individuals will be notified.  The treatment of these resources will be conducted in 
strict compliance with the applicable historic preservation and burial laws. 

 
(2) Curtail the range of beneficial uses of the environment. 

Existing uses conform to existing zoning and land use designations.  The project would 
actually increase beneficial uses of the project site.  Project site enhancements will be 
more compatible with the surrounding park-like setting of the Hawaiÿi Capital Special 
District. 
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(3) Conflict with the State’s long-term environmental policies or goals and guidelines as 

expressed in Chapter 344, HRS, and any revisions thereof and amendments thereto, 
court decisions, or executive orders. 

The proposed project does not conflict with the State’s long-term environmental policies 
or goals and guidelines as expressed in Chapter 344, HRS, and any revisions thereof and 
amendments thereto, court decisions, or executive orders. 

 
(4) Substantially affects the economic or social welfare of the community or State. 

Short-term economic benefits anticipated during construction will include direct, 
indirect, and induced employment opportunities and multiplier effects but not at a level 
that would generate significant economic expansion.  Long-term economic benefits 
anticipated during future operations include improved traffic flow, coordinated 
emergency response to traffic incidents, and increased travel safety. 

 
(5) Substantially affects public health. 

The project is consistent with existing land uses and is not expected to affect public 
health, except in beneficial ways mentioned in item (4) above.  However, there will be 
temporary short-term impacts to air quality emanating from possible dust emissions and 
temporary degradation of the acoustic environment in the immediate vicinity resulting 
from construction equipment.  Construction-related impacts of noise, dust, and 
emissions will be mitigated by compliance with the State Department of Health 
Administrative Rules.  Anticipated duration of construction is 24 plus months.  

 
(6) Involves substantial secondary impacts, such as population changes or effects on public 

facilities. 
Secondary impacts such as population changes are not anticipated.  A minor increase in 
City jobs may result from the proposed project, however, this would have incidental 
impacts on population.  The overall impact of the project would be a beneficial effect on 
public transportation facilities and emergency response operations. 

   
(7) Involves a substantial degradation of environmental quality. 

The proposed development will not involve a substantial degradation of environmental 
quality.  To the contrary, improvements to the project area serve to transform a paved lot 
into a unique multi-agency governmental office building adjacent to a refurbished major 
bus transit hub. 

 
(8) Is individually limited but cumulatively has considerable effect upon the environment 

or involves a commitment for larger actions. 
The project is a small part of the overall improvement to the character of the Hawaiÿi 
Capital Special District area, but is not a precursor for other future actions.  

 
(9) Substantially affects a rare, threatened or endangered species, or its habitat. 

The project will not affect rare, threatened or endangered species or habitat.  No impact 
is anticipated. 

 
(10) Detrimentally affects air or water quality or ambient noise levels. 

General temporary impacts associated with construction have been identified in this EA.  
Mitigation measures which are outlined in this EA will be applied during the on-going 
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construction activity.  No detrimental long-term impacts to air, water, or acoustic quality 
are anticipated with the proposed redevelopment. 
 

(11) Affects or is likely to suffer damage by being located in an environmentally sensitive 
area such as flood plain, tsunami zone, beach, erosion-prone area, geologically 
hazardous land, estuary, fresh water, or coastal waters. 

The entire project site is paved and redevelopment will not affect environmentally 
sensitive areas.  No impact is anticipated. 

 
(12) Substantially affects scenic vistas and view-planes identified in county or state plans or 

studies. 
The project will have a minimal effect on mauka-makai views within the Cooke Street 
view corridor.  The JTMC building will adhere to the adopted 100-foot height limit, and 
provide a stepped roofline to minimize view impacts.   

 
(13) Require substantial energy consumption. 

The JTMC building wil increase power consumption in the downtown area.  However, 
pursuit of LEED Silver certification for the JTMC building will have energy-saving 
measures such as a selection of energy-efficient systems for air-conditioning, lighting, 
water heating, and motorized equipment to help to reduce consumption needs and 
lower overall operational costs.   
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Center and Joint Traffic Management Center Project, Honolulu Ahupuaÿa, Kona District, 
Island of Oÿahu, TMK: (1) 2-1-042:004 & 013. 
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Y. Ebisu and Associates.  Acoustic Study for the Alapaÿi Transit Center and Joint Traffic 

Management Center.  April 2007. 
 
 
Websites: 
http://www.climate-zone.com/climate/united-states/hawaii/honolulu/ 
http://Oÿahumpo.org/ortp/ORTP2030/whatis.html 
http://www.co.honolulu.hi.us/dts/bikeway/index.htm#master 
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Personal Communication: 
 
Chew, Jodi.  Federal Highways Administration 
Ching,  Anthony.  Urban Design Branch, Department of Planning and Permitting 
Enrique Che, Director, Planning and Design Division , HECO 
Fukumitsu, Ty.  Branch Chief, Traffic Signals and Technology Division, DTS 
Koike, Pierson. Traffic Engineer, Traffic Signals and Technology Division, DTS 
Kurio, Phyllis. DTS 
Les Loo, Outside Plan Engineer, Network Engineering Division, Hawaiian Telcom 
Operator C3, Fire Fighter, 911 Dispatch Center for Fire Communications, Honolulu Fire 

Department 
Takara, Richelle.  Federal Highways Administration 
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8.0  AGENCIES AND PUBLIC CONTACTED DURING THE 
PRE-CONSULTATION AND DRAFT EA REVIEW PERIODS 

As part of the pre-consultation process, community meetings and presentations were conducted 
in order to involve the community in the planning and development of the Alapaÿi project.   
 
• January 17, 2007:  A community meeting was conducted with neighbors and interested 

members of the community to discuss planning issues and address public concerns 
regarding the Alapaÿi project.   

• June 21, 2007:  The preliminary plans were presented and reviewed by the Makiki/Lower 
Punchbowl/Tantalus Neighborhood Board No. 10 and attending public. 

• June 26, 2007:  A presentation to the Ala Moana/Kakaÿako Neighborhood Board No. 11 was 
conducted to provide an informational update.   

• July 5, 2007:  The preliminary plans were presented and reviewed by the Downtown 
Neighborhood Board No. 13 and attending public. 

• Ideas and insight gathered from the community during the pre-consultation activities have 
been addressed in the analysis contained in this document. 

 
Listed below are the agencies and other parties contacted for input and comment regarding the 
proposed project prior to the publication of the Final Draft EA.   
 
 

Respondents and Distribution 
Pre-

Consultation 

Pre-Cons. 
Comments 
Received 

Received 
Draft EA 

DEA 
Comments 
Received 

Received 
Final EA 

Federal Agencies 

Federal Highway Administration (FHWA) X  X  X 

USDOT Federal Transit Administration 
(FTA), Region 9 

X  X  X 

State Agencies 

Department of Business, Economic 
Development & Tourism (DBEDT) Office of 
Planning 

X  X  X 

Department of Land and Natural Resources 
(DLNR) 

X X X X X 

DLNR State Historic Preservation Division 
(SHPD) 

X  X  X 

Oahu Island Burial Council (OIBC), SHPD 
Burial Sites Program 

X  X  X 

Office of Environmental Quality Control 
(OEQC) 

X  X X X 

Office of Hawaiian Affairs (OHA) X X X  X 

Hawaiÿi Department of Transportation 
(HDOT) 

X  X  X 

Department of Health (DOH) 
Environmental Planning Office 

  X X X 
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Respondents and Distribution 
Pre-

Consultation 

Pre-Cons. 
Comments 
Received 

Received 
Draft EA 

DEA 
Comments 
Received 

Received 
Final EA 

City and County of Honolulu 

Board of Water Supply (BWS)   X X X 

Department of Design and Construction 
(DDC) 

X X X X X 

Department of Planning and Permitting 
(DPP) 

X X X X X 

Department of Environmental Services 
(DES) 

X X X  X 

Department of Facility Maintenance (DFM)   X  X 

Honolulu Fire Department (HFD) X X X X X 

Honolulu Police Department (HPD) X X X X X 

Emergency Medical Services (EMS) X  X  X 

Department of Transportation Services 
(DTS) 

X  X  X 

Department of Emergency Management 
(DEM), (formerly Oÿahu Civil Defense 
Agency) 

X X X X X 

Elected Officials 

State House Representative, 28th District, 
Karl Rhoads 

X  X 
 

X 

State Senator, Gordon Trimble X  X  X 

City Council Representative, Rod Tam X  X  X 

Libraries 

Hawaiÿi State Library   X  X 

Citizen Groups, Individuals & Consulted Parties 

Makiki/Lower Punchbowl/Tantalus 
Neighborhood Board No. 10 

X  X  X 

Ala Moana/Kakaako Neighborhood Board 
No. 11 

X  X  X 

Downtown Neighborhood Board No. 13 X  X  X 

Scan Design and Scan Line X  X  X 

Local Utilities 

Hawaiian Electric Company (HECO)   X X X 

Hawaiian Telcom   X  X 
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l
u
l
u
 
a
n
d
 
t
h
e
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
a
r
e

p
r
o
p
o
s
i
n
g
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
A
l
a
p
a
i
 
T
r
a
n
s
i
t
 
C
e
n
t
e
r
 
a
n
d
 
J
o
i
n
t
 
T
r
a
f
f
i
c
 

M
a
n
a
g
e
m
e
n
t
 
C
e
n
t
e
r
 
P
r
o
j
e
c
t
 
n
e
a
r
 
d
o
w
n
t
o
w
n
 
H
o
n
o
l
u
l
u
 
o
n
 
O
a
h
u
.
 
 
T
h
e
 

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

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

f
a
c
i
l
i
t
i
e
s
 
o
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
4
.
1
 
a
c
r
e
s
 
o
f
 
l
a
n
d
 
n
e
a
r
 
S
o
u
t
h
 
K
i
n
g
 

S
t
r
e
e
t
 
a
n
d
 
A
l
a
p
a
i
 
S
t
r
e
e
t
.
 
 
D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
i
s
 
e
x
p
e
c
t
e
d
 

t
o
 
b
e
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
f
u
l
l
y
 
o
c
c
u
p
i
e
d
 
b
y
 
2
0
1
2
.
 
 
T
h
i
s
 
s
t
u
d
y
 
e
x
a
m
i
n
e
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
 
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
 

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

s
u
g
g
e
s
t
s
 

m
i
t
i
g
a
t
i
v
e
 

m
e
a
s
u
r
e
s
 

t
o
 

r
e
d
u
c
e
 

a
n
y
 

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

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

a
m
b
i
e
n
t
 
a
i
r
 
q
u
a
l
i
t
y
.
 
 
A
t
 
t
h
e
 
p
r
e
s
e
n
t
 
t
i
m
e
,
 
s
e
v
e
n
 
p
a
r
a
m
e
t
e
r
s
 
a
r
e
 

r
e
g
u
l
a
t
e
d
 
i
n
c
l
u
d
i
n
g
:
 
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
,
 
h
y
d
r
o
g
e
n
 

s
u
l
f
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
.
 
 

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

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

w
h
i
c
h
 
a
r
e
 
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
 
s
t
a
n
d
a
r
d
s
.
 

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

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

w
i
n
d
s
 
f
r
o
m
 
t
h
e
 
s
o
u
t
h
 
(
k
o
n
a
 
w
i
n
d
s
)
 
f
o
r
 
b
r
i
e
f
 
p
e
r
i
o
d
s
.
 
 
W
h
e
n
 
t
h
e
 

t
r
a
d
e
 
w
i
n
d
s
 
o
r
 
k
o
n
a
 
w
i
n
d
s
 
a
r
e
 
w
e
a
k
 
o
r
 
a
b
s
e
n
t
,
 
l
a
n
d
b
r
e
e
z
e
-

s
e
a
b
r
e
e
z
e
 
c
i
r
c
u
l
a
t
i
o
n
s
 
m
a
y
 
d
e
v
e
l
o
p
.
 
 
T
e
m
p
e
r
a
t
u
r
e
s
 
i
n
 
t
h
e
 
O
a
h
u
 

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



2

E
x
t
r
e
m
e
 

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

r
a
n
g
e
 

f
r
o
m
 

a
b
o
u
t
 

5
3
F
 

t
o
 

a
b
o
u
t
 

9
5
F
.

R
a
i
n
f
a
l
l
 
i
s
 
r
e
l
a
t
i
v
e
l
y
 
l
o
w
 
w
i
t
h
 
a
n
 
a
v
e
r
a
g
e
 
o
f
 
a
b
o
u
t
 
2
2
 
i
n
c
h
e
s
 
p
e
r
 

y
e
a
r
.

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
 
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
 
s
t
a
t
e
 
a
n
d
 
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
,
 
a
l
t
h
o
u
g
h
 
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
 
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
.
 
 
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
 

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
 

3

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
n
 
a
i
r
 
q
u
a
l
i
t
y
 
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
 
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
1
2
 
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
 
d
e
c
r
e
a
s
e
 
b
y
 
a
b
o
u
t
 
1
0
 
t
o
 
1
5
 
p
e
r
c
e
n
t
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
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
1
2
,
 
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
 
t
o
 
r
e
m
a
i
n
 
n
e
a
r
l
y
 
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
 
s
c
e
n
a
r
i
o
,
 
i
n
d
i
c
a
t
i
n
g
 
t
h
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 

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

2.
0 
 I
NT
RO
DU
CT
IO
N

T
h
e
 
C
i
t
y
 
a
n
d
 
C
o
u
n
t
y
 
o
f
 
H
o
n
o
l
u
l
u
 
a
n
d
 
t
h
e
 
S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
 
a
r
e
 

p
r
o
p
o
s
i
n
g
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
A
l
a
p
a
i
 
T
r
a
n
s
i
t
 
C
e
n
t
e
r
 
a
n
d
 
t
h
e
 
J
o
i
n
t
 

T
r
a
f
f
i
c
 
M
a
n
a
g
e
m
e
n
t
 
C
e
n
t
e
r
 
o
n
 
a
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
4
.
1
-
a
c
r
e
 
s
i
t
e
 
n
e
a
r
 

d
o
w
n
t
o
w
n
 
H
o
n
o
l
u
l
u
 
(
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
 

p
r
o
j
e
c
t
 
s
i
t
e
 
i
s
 
l
o
c
a
t
e
d
 
a
d
j
a
c
e
n
t
 
t
o
 
S
o
u
t
h
 
K
i
n
g
 
S
t
r
e
e
t
 
b
e
t
w
e
e
n
 

A
l
a
p
a
i
 
S
t
r
e
e
t
 
a
n
d
 
K
e
a
l
a
m
a
k
a
i
 
S
t
r
e
e
t
.
 
 
C
u
r
r
e
n
t
l
y
,
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 

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



4

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

v
e
h
i
c
l
e
s
.
 
 
T
h
e
 
A
l
a
p
a
i
 
T
r
a
n
s
i
t
 
C
e
n
t
e
r
 
w
i
l
l
 
b
e
 
a
 
o
n
e
-
s
t
o
r
y
 
m
u
l
t
i
-

f
u
n
c
t
i
o
n
 
b
u
s
 
t
e
r
m
i
n
a
l
 
(
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
)
 
t
h
a
t
 

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

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

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

b
e
 
a
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
0
0
,
0
0
0
 
s
q
u
a
r
e
-
f
o
o
t
 
o
f
f
i
c
e
 
b
u
i
l
d
i
n
g
 
w
i
t
h
 
f
o
u
r
 

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

f
u
l
l
y
 
o
c
c
u
p
i
e
d
 
b
y
 
t
h
e
 
y
e
a
r
 
2
0
1
2
.
 

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
 
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
 
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
 
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
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
 

5

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
"
.
 

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
.
 
 
T
h
e
 
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
 
(
E
P
A
)
 
i
s
 
c
u
r
r
e
n
t
l
y
 
w
o
r
k
i
n
g
 
o
n
 
a
 
p
l
a
n
 
t
o
 
p
h
a
s
e
 
o
u
t
 
t
h
e
 

n
a
t
i
o
n
a
l
 
1
-
h
o
u
r
 
o
z
o
n
e
 
s
t
a
n
d
a
r
d
 
i
n
 
f
a
v
o
r
 
o
f
 
t
h
e
 
n
e
w
 
(
a
n
d
 
m
o
r
e
 

s
t
r
i
n
g
e
n
t
)
 
8
-
h
o
u
r
 
s
t
a
n
d
a
r
d
.
 



6

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
 
w
e
r
e
 
r
e
l
a
x
e
d
 
i
n
 
1
9
8
6
 
t
o
 
m
a
k
e
 

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

I
n
 
1
9
9
3
,
 
t
h
e
 
s
t
a
t
e
 
a
l
s
o
 
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
 
i
m
p
l
e
m
e
n
t
e
d
 
d
u
r
i
n
g
 

2
0
0
5
.
 
 
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
.
 

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
 

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
 
a
 

h
i
g
h
l
y
 
u
r
b
a
n
i
z
e
d
 
d
i
s
t
r
i
c
t
 
w
i
t
h
i
n
 
t
h
e
 
C
i
t
y
 
o
f
 
H
o
n
o
l
u
l
u
.
 
 
I
t
 
i
s
 

l
o
c
a
t
e
d
 
i
n
 
a
 
c
o
a
s
t
a
l
 
a
r
e
a
 
l
e
e
w
a
r
d
 
o
f
 
t
h
e
 
K
o
o
l
a
u
 
M
o
u
n
t
a
i
n
s
.
 
 

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

s
o
m
e
 
e
x
t
e
n
t
,
 
l
o
n
g
-
t
e
r
m
 
w
e
a
t
h
e
r
 
d
a
t
a
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
t
h
e
 
H
o
n
o
l
u
l
u
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I
n
t
e
r
n
a
t
i
o
n
a
l
 
A
i
r
p
o
r
t
,
 
l
o
c
a
t
e
d
 
a
b
o
u
t
 
4
 
m
i
l
e
s
 
t
o
 
t
h
e
 
n
o
r
t
h
w
e
s
t
,
 
i
s
 

a
t
 
l
e
a
s
t
 
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
 
s
i
t
e
.
 

W
i
n
d
 
f
r
e
q
u
e
n
c
y
 
d
a
t
a
 
g
i
v
e
n
 
i
n
 
T
a
b
l
e
 
2
 
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
 
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
 
n
e
a
r
l
y
 
7
5
 
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
 
a
s
s
o
c
i
a
t
i
o
n
 
w
i
t
h
 
w
i
n
t
e
r
 
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
1
 
m
p
h
 
(
1
0
 
k
n
o
t
s
)
 
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
 
4
 
a
n
d
 
1
8
 
m
p
h
 

(
5
 
a
n
d
 
1
5
 
k
n
o
t
s
)
.
 
 
S
u
r
f
a
c
e
 
w
i
n
d
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
a
r
e
 
s
i
m
i
l
a
r
 

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

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

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
-

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
s
 
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
 
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
i
t
e
'
s
 

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
 
s
o
m
e
 
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
.
 
 
A
t
 
t
h
e
 
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
 
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
 
w
a
s
 
5
3
F
 
d
u
r
i
n
g
 

J
a
n
u
a
r
y
 
1
9
9
8
,
 
a
n
d
 
t
h
e
 
e
x
t
r
e
m
e
 
m
a
x
i
m
u
m
 
w
a
s
 
9
5
F
 
d
u
r
i
n
g
 
S
e
p
t
e
m
b
e
r
 



8

1
9
9
4
.
 
 
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
 
m
a
y
 
b
e
 
s
l
i
g
h
t
l
y
 
h
i
g
h
e
r
 

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

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
.
 
 
I
t
 
i
s
 
o
f
t
e
n
 
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
 

u
r
b
a
n
i
z
e
d
 
a
r
e
a
s
,
 
s
t
a
b
i
l
i
t
y
 
c
l
a
s
s
 
4
 
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
 
t
h
e
 
n
i
g
h
t
t
i
m
e
 

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

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
.
 
 
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
n
i
m
u
m
 
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
.
 
 
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
,
 

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

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

9

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
 
d
o
w
n
t
o
w
n
 
H
o
n
o
l
u
l
u
 

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

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

2
2
 
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
.
 
 
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
 
m
o
r
e
 
t
h
a
n
 
2
0
 
i
n
c
h
e
s
.
 

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

i
t
 

a
p
p
e
a
r
s
 

t
h
a
t
 

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
 
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
 
t
e
n
 

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
 
h
a
v
e
 
d
e
c
l
i
n
e
d
.
 



1
0

R
o
a
d
w
a
y
s
 
b
o
r
d
e
r
i
n
g
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
,
 
i
n
c
l
u
d
i
n
g
 
S
o
u
t
h
 
K
i
n
g
 
S
t
r
e
e
t
 

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

t
r
a
f
f
i
c
.
 
 
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
.

T
h
e
 
n
e
a
r
e
s
t
 
l
a
r
g
e
 
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
o
n
o
l
u
l
u
 
P
o
w
e
r
 
P
l
a
n
t
 
s
i
t
u
a
t
e
d
 
a
b
o
u
t
 
1
 
m
i
l
e
 
t
o
 
t
h
e
 
s
o
u
t
h
w
e
s
t
.
 
 

E
m
i
s
s
i
o
n
s
 
f
r
o
m
 
H
o
n
o
l
u
l
u
 
P
o
w
e
r
 
P
l
a
n
t
 
c
o
n
s
i
s
t
 
p
r
i
m
a
r
i
l
y
 
o
f
 
s
u
l
f
u
r
 

d
i
o
x
i
d
e
 
a
n
d
 
n
i
t
r
o
g
e
n
 
o
x
i
d
e
s
 
f
r
o
m
 
o
i
l
-
b
u
r
n
i
n
g
 
g
e
n
e
r
a
t
o
r
 
u
n
i
t
s
.
 
 
D
u
e
 

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

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

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
 
d
i
s
t
a
n
t
 
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
,
 

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
 
s
i
t
e
 
f
o
r
 
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
 
f
o
r
 
t
h
e
 
p
e
r
i
o
d
 
2
0
0
1
 
t
h
r
o
u
g
h
 
2
0
0
5
.
 
 

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
 
t
h
a
t
 
a
r
e
 
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
1
-
2
0
0
5
 
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
 
a
t
 

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

1
1

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
 
a
i
r
 
q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
)
 
r
a
n
g
e
d
 
f
r
o
m
 
2
7
 
t
o
 
5
7
 

g
/
m
3
,
 
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
 
8
 
t
o
 
2
0
 
g
/
m
3
.
 
 
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
 
a
b
o
u
t
 
1
 
t
o
 
3
 
g
/
m
3
.
 
 
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
.
 

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
 

a
l
s
o
 
m
e
a
s
u
r
e
d
 
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
.
 
 

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
 
r
a
n
g
e
d
 
f
r
o
m
 
1
0
 

t
o
 
3
3
 
g
/
m
3
 
b
e
t
w
e
e
n
 
2
0
0
1
 
a
n
d
 
2
0
0
5
.
 
 
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
 
1
6
 
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
.
 

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
 
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
.
 
 
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
 
2
.
6
 
t
o
 
4
.
4
 
m
g
/
m
3
.
 
 
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
 
1
.
4
 
t
o
 
1
.
6
 
m
g
/
m
3
.
 
 
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
.

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

w
h
i
c
h
 
i
s
 
s
e
v
e
r
a
l
 
m
i
l
e
s
 
t
o
 
t
h
e
 
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
 
8
 
t
o
 

9
g
/
m
3
,
 
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
 
1
.
5
 
m
i
l
e
s
 
s
o
u
t
h
w
e
s
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
)
.
 
 
T
h
e
 

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
 
f
o
r
 
t
h
e
 
p
e
r
i
o
d
 
2
0
0
2
 
t
h
r
o
u
g
h
 



1
2

2
0
0
5
 
r
a
n
g
e
d
 
b
e
t
w
e
e
n
 
7
7
 
a
n
d
 
1
0
8
 
g
/
m
3
,
 
w
h
i
c
h
 
i
s
 
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
.
 

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
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
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
 

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
 

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
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
 
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
 

1
3

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
 

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
 



1
4

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
 
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
 
s
e
t
 
o
n
 

a
n
 
a
n
n
u
a
l
 
b
a
s
i
s
 
a
n
d
 
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
.
 
 
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
,
 

o
n
 

t
h
e
 

o
t
h
e
r
 

h
a
n
d
,
 

a
r
e
 

l
o
w
 

a
n
d
 

s
h
o
u
l
d
 

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
 
w
i
l
l
 
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
 

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
.

1
5

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

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
 
a
 
f
e
w
 
y
e
a
r
s
 
a
g
o
.
 
 
I
n
 
1
9
9
0
,
 
t
h
e
 

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

b
e
g
i
n
 

t
o
 

t
a
k
e
 

e
f
f
e
c
t
 

d
u
r
i
n
g
 

t
h
e
 

n
e
x
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
 
3
0
 
t
o
 

4
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
.
 

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
 



1
6

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
0
6
 
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
1
2
 
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
1
2
 
w
i
t
h
 
t
h
e
 

p
r
o
j
e
c
t
.

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
:

S
o
u
t
h
 
K
i
n
g
 
S
t
r
e
e
t
 
a
t
 
A
l
a
p
a
i
 
S
t
r
e
e
t
 

S
o
u
t
h
 
K
i
n
g
 
S
t
r
e
e
t
 
a
t
 
K
e
a
l
a
m
a
k
a
i
 
S
t
r
e
e
t
 

S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
 
a
t
 
A
l
a
p
a
i
 
S
t
r
e
e
t
 

S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
 
a
t
 
H
a
l
e
 
M
a
k
a
i
 
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
n
y
 
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
 

1
7

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
 
[
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
 

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
e
 
p
r
e
s
e
n
t
 
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
 
4
0
.
9
%
 
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
,
 
4
6
.
2
%
 
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
.
5
%
 
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
.
6
%
 
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
.
 

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
 
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
.
 



1
8

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
,
 
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
 
i
t
 
w
a
s
 

t
h
o
u
g
h
t
 
t
h
e
 
m
o
d
e
l
 
h
a
s
 
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
.

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
,
 
S
o
u
t
h
 
K
i
n
g
 
S
t
r
e
e
t
 
a
t
 
K
e
a
l
a
m
a
k
a
i
 
S
t
r
e
e
t
.
 
 
F
o
r
 
t
h
e
 

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

1
9

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
 
r
e
m
a
i
n
 

u
n
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
e
r
e
 
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
 
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
0
 
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
 

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
 
4
 
w
a
s
 
a
s
s
u
m
e
d
 
f
o
r
 
b
o
t
h
 
t
h
e
 
m
o
r
n
i
n
g
 

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

t
h
a
t
 

i
s
 

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
 
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
 



2
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
 
m
o
d
e
r
a
t
e
 
t
o
 
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
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
f
o
r
 
2
0
0
6
.
 
 
A
l
t
h
o
u
g
h
 
i
n
c
r
e
a
s
e
d
 
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
.

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
0
6
 
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
1
2
 
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
1
2
 
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
.
 

2
1

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
0
6
)
 
c
a
s
e
 
w
a
s
 

7
.
1
 
m
g
/
m
3
.
 
 
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
 
S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
 
a
n
d
 

A
l
a
p
a
i
 

S
t
r
e
e
t
.
 

 
T
h
e
 

n
e
x
t
 

h
i
g
h
e
s
t
 

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

6
.
9
 

m
g
/
m
3
,

o
c
c
u
r
r
e
d
 

d
u
r
i
n
g
 

t
h
e
 

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
 

a
t
 

t
h
e
 

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

o
f
 

S
o
u
t
h
 

K
i
n
g
 

S
t
r
e
e
t
 

a
n
d
 

A
l
a
p
a
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
 
6
.
4
 
m
g
/
m
3

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
0
6
 
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
 
4
0
 
m
g
/
m
3
 
a
n
d
 

t
h
e
 
s
t
a
t
e
 
s
t
a
n
d
a
r
d
 
o
f
 
1
0
 
m
g
/
m
3
.

I
n
 
t
h
e
 
y
e
a
r
 
2
0
1
2
 
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
 
S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
 
a
n
d
 
A
l
a
p
a
i
 

S
t
r
e
e
t
.
 
 
A
 
v
a
l
u
e
 
o
f
 
6
.
3
 
m
g
/
m
3
 
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
1
2
 
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
 
3
.
3
 
a
n
d
 
6
.
0
 
m
g
/
m
3
.
 
 
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
 
d
e
c
r
e
a
s
e
d
 
b
y
 
a
b
o
u
t
 
1
0
 
t
o
 
1
5
 
p
e
r
c
e
n
t
.
 
 
A
l
l
 
p
r
o
j
e
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
 
f
o
r
 
t
h
i
s
 
s
c
e
n
a
r
i
o
 
r
e
m
a
i
n
e
d
 
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
1
2
 
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
 
c
o
n
t
i
n
u
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
 
S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
 
a
n
d
 
A
l
a
p
a
i
 

S
t
r
e
e
t
.
 
 
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
a
t
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
s
t
u
d
i
e
d
 
r
e
m
a
i
n
e
d
 

n
e
a
r
l
y
 
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
 
s
c
e
n
a
r
i
o
 
e
x
c
e
p
t
 

f
o
r
 
a
 
v
e
r
y
 
s
l
i
g
h
t
 
i
n
c
r
e
a
s
e
 
a
l
o
n
g
 
S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
.
 
 
A
l
l
 

v
a
l
u
e
s
 
r
e
m
a
i
n
e
d
 
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
.



2
2

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
 
b
a
s
e
d
 
o
n
 
m
o
d
e
l
i
n
g
 
[
9
]
 

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
0
6
 
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
 
f
o
u
r
 
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
.
2
 
m
g
/
m
3
 
a
t
 
t
h
e
 
S
o
u
t
h
 
K
i
n
g
 
S
t
r
e
e
t
/
K
e
a
l
a
m
a
k
a
i
 

S
t
r
e
e
t
 

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

t
o
 

3
.
6
 

m
g
/
m
3
 

a
t
 

t
h
e
 

S
o
u
t
h
 

B
e
r
e
t
a
n
i
a
 

S
t
r
e
e
t
/
A
l
a
p
a
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
 
5
 
m
g
/
m
3
 
a
n
d
 
t
h
e
 
n
a
t
i
o
n
a
l
 
l
i
m
i
t
 
o
f
 
1
0
 
m
g
/
m
3
.

F
o
r
 

t
h
e
 

y
e
a
r
 

2
0
1
2
 

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
 
2
.
0
 
a
n
d
 
3
.
2
 
m
g
/
m
3
,
 
w
i
t
h
 
t
h
e
 
h
i
g
h
e
s
t
 

2
3

c
o
n
c
e
n
t
r
a
t
i
o
n
 
o
c
c
u
r
r
i
n
g
 
a
t
 
S
o
u
t
h
 
B
e
r
e
t
a
n
i
a
 
S
t
r
e
e
t
 
a
n
d
 
A
l
a
p
a
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
 

r
e
m
a
i
n
e
d
 

w
i
t
h
i
n
 

t
h
e
 

s
t
a
n
d
a
r
d
s
.

F
o
r
 
t
h
e
 
2
0
1
2
 
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
 

r
e
m
a
i
n
e
d
 
n
e
a
r
l
y
 
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
.
 
 

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
.
 

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
.
 

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
 



2
4

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
.
 

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
 
a
n
d
 
t
o
 
a
d
j
u
s
t
 

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

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
 

a
r
e
a
 
s
h
o
u
l
d
 
r
e
m
a
i
n
 
n
e
a
r
l
y
 
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
 
a
n
d
 
w
i
l
l
 
l
i
k
e
l
y
 
d
e
c
r
e
a
s
e
 
b
y
 
a
b
o
u
t
 
1
0
 
t
o
 
1
5
 
p
e
r
c
e
n
t
 

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
.
 
 
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

2
5

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
 
p
r
o
b
a
b
l
y
 
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
.



2
6

RE
FE
RE
NC
ES

1
.
 

"
C
l
i
m
a
t
i
c
 
S
u
m
m
a
r
y
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
,
 
S
u
p
p
l
e
m
e
n
t
 
f
o
r
 
1
9
5
1
 

t
h
r
o
u
g
h
 
1
9
6
0
,
 
H
a
w
a
i
i
 
a
n
d
 
P
a
c
i
f
i
c
"
,
 
U
.
S
.
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
C
o
m
-

m
e
r
c
e
,
 
W
e
a
t
h
e
r
 
B
u
r
e
a
u
,
 
W
a
s
h
i
n
g
t
o
n
,
 
D
.
C
.
,
 
1
9
6
5
.
 

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
9
9
5
.
 

3
.
 

S
t
a
t
e
 
o
f
 
H
a
w
a
i
i
.
 
 
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
,
 
C
h
a
p
t
e
r
 
1
1
-
6
0
,
 

A
i
r
 
P
o
l
l
u
t
i
o
n
 
C
o
n
t
r
o
l
.
 

4
.
 

W
i
l
s
o
n
 
O
k
a
m
o
t
o
 
C
o
r
p
o
r
a
t
i
o
n
,
 
T
r
a
f
f
i
c
 
I
m
p
a
c
t
 
R
e
p
o
r
t
 
–
 
A
l
a
p
a
i
 

T
r
a
n
s
i
t
 
C
e
n
t
e
r
 
a
n
d
 
J
o
i
n
t
 
T
r
a
f
f
i
c
 
M
a
n
a
g
e
m
e
n
t
 
C
e
n
t
e
r
,
 
D
r
a
f
t
,
 

N
o
v
e
m
b
e
r
 
2
0
0
6
.
 

5
.
 

U
s
e
r
'
s
 
G
u
i
d
e
 
t
o
 
M
O
B
I
L
E
6
.
0
,
 
M
o
b
i
l
e
 
S
o
u
r
c
e
 
E
m
i
s
s
i
o
n
 
F
a
c
t
o
r
 

M
o
d
e
l
,
 
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
,
 
O
f
f
i
c
e
 
o
f
 

T
r
a
n
s
p
o
r
t
a
t
i
o
n
 
a
n
d
 
A
i
r
 
Q
u
a
l
i
t
y
,
 
A
s
s
e
s
s
m
e
n
t
 
a
n
d
 
S
t
a
n
d
a
r
d
s
 

D
i
v
i
s
i
o
n
,
 
A
n
n
 
A
r
b
o
r
,
 
M
i
c
h
i
g
a
n
,
 
J
a
n
u
a
r
y
 
2
0
0
2
.
 

6
.
 

G
u
i
d
e
l
i
n
e
 

o
n
 

A
i
r
 

Q
u
a
l
i
t
y
 

M
o
d
e
l
s
 

(
R
e
v
i
s
e
d
)
,
 

I
n
c
l
u
d
i
n
g
 

S
u
p
p
l
e
m
e
n
t
s
 
A
 
a
n
d
 
B
,
 
E
P
A
-
4
5
0
/
2
-
7
8
-
0
2
7
R
,
 
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
u
l
y
 
1
9
8
6
.
 

7
.
 
 

U
s
e
r
'
s
 
G
u
i
d
e
 
t
o
 
C
A
L
3
Q
H
C
 
V
e
r
s
i
o
n
 
2
.
0
:
 
A
 
M
o
d
e
l
i
n
g
 
M
e
t
h
o
d
o
l
o
g
y
 

f
o
r
 

P
r
e
d
i
c
t
i
n
g
 

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
,
 
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
,
 
N
o
v
e
m
b
e
r
 

1
9
9
2
.

8
.
 

C
A
L
I
N
E
4
 
-
 
A
 
D
i
s
p
e
r
s
i
o
n
 
M
o
d
e
l
 
f
o
r
 
P
r
e
d
i
c
t
i
n
g
 
A
i
r
 
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
s
,
 
F
H
W
A
/
C
A
/
T
L
-
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APPENDIX C.  AIR QUALITY ANALYSIS SUPPLEMENTAL LETTER 





APPENDIX D.  ACOUSTIC STUDY FOR THE JOINT ALAPAI TRANSIT 
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APPENDIX E.  TRAFFIC IMPACT REPORT 



Tr
af

fic
 Im

pa
ct

 R
ep

or
t

Al
ap

ai 
Tr

an
sit

 C
en

te
r a

nd
 

Jo
in

t T
ra

ffi
c M

an
ag

em
en

t C
en

te
r

Pr
ep

ar
ed

 fo
r:

Gr
ou

p 7
0 I

nte
rn

ati
on

al,
 In

c.

Pr
ep

ar
ed

 by
:

W
ils

on
 O

ka
mo

to 
Co

rp
or

ati
on

No
ve

mb
er

 20
06



















































































APPENDIX F.  SUPPLEMENTAL ASSESSMENT 
TO THE TRAFFIC IMPACT REPORT 





















APPENDIX G.  CIVIL BASIS OF DESIGN 
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APPENDIX H.  PHASE I ENVIRONMENTAL SITE ASSESSMENT 
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Agencies Contact Person Address Line 1 City State Zip Code

1 1 Federal Highway Administration (FHWA) Hawaii Federal-Aid Division Richelle Takara
300 Ala Moana Blvd, Rm 3-306 
Box 50206 Honolulu HI 96850

2 3 USDOT Federal Transit Authority (FTA), Region 9 Ted Matley

FTA Region IX
201 Mission Street
Suite 1650 San Francisco CA 94105

3 1
Department of Business, Economic Development and Tourism (DBEDT), Office 
of Planning Ms. Laura Thielen, Director 235 South Beretania St., 6th Floor Honolulu HI 96813

4 1 Department of Land and Natural Resources (DLNR) Ms. Laura Thielen, Director P.O. Box 621 Honolulu HI 96809

5 1
Department of Land and Natural Resources, State Historic Preservation 
Division (SHPD) Teresa Davan, Oahu Archaeologist

Kākuhihewa Building 
601 Kamōkila Boulevard Room 555 Kapolei HI 96707

6 1
Oahu Island Burial Council (OIBC), C/O State Historic Preservation Division-
Burial Sites Program Jace McQuivey, Chair

Kākuhihewa Building
601 Kamōkila Blvd. Room 555 Kapolei HI 96707

7 2 Office of Environmental Quality Control (OEQC) Laurence Lau, Chair 235 South Beretania St., Suite 702 Honolulu HI 96813
8 1 Office of Hawaiian Affairs (OHA) Clyde Namuÿo, Administrator 711 Kapiolani Blvd, Suite 1250 Honolulu HI 96813
9 1 Hawaii Department of Transportation (HDOT) Benson Chow 869 Punchbowl St, Room 509 Honolulu HI 96813

10 4 Hawaii State Library Hawaii Documents Center 478 South King St. Honolulu HI 96813
11 1 Department of Health, Environmental Planning Offices 919 Ala Moana Blvd., Room 312 Honolulu HI 96814
12 1 Department of Planning and Permitting (DPP) Henry Eng, Director 650 South King Street Honolulu HI 96813
13 1 Honolulu Police Department (HPD) Boisse Correa, Chief 801 South Beretania Street Honolulu HI 96813
14 1 Honolulu Fire Department (HFD) Kenneth Silva 636 South Street Honolulu HI 96813
15 1 Department of Design and Construction (DDC) Eugene Lee, Director 650 South King Street Honolulu HI 96813
16 1 Department of Environmental Services (DES) Eric Takamura 1000 Uluohia Street, Suite 308 Kapolei HI 96707
17 1 Emergency Medical Services (EMS) Wayne Kruse 3375 Koapaka Street, Suite H-450 Honolulu HI 96819
18 3 Department of Transportation Services (DTS) Wayne Yoshioka, Director 869 Punchbowl Street Honolulu HI 96813

19 1
Department of Emergency Management (DEM) (formerly Oahu Civil Defense 
Agency) Mel Kaku, Director 650 South King Street Honolulu HI 96813

20 1 Board of Water Supply Chief Engineer 630 South Beretania Street Honolulu HI 96813
21 1 Department of Facility Maintenance (DFM) Craig Nishimura, Acting Director 650 South King St. Honolulu HI 96813
22 1 State Senator Gordon Trimble 415 Beretania Street Hawaiian State Capitol, Room 203 Honolulu HI 96813
23 1 State House Representative, 28th District Karl Rhoads P.O. Box 27811 Honolulu HI 96827
24 1 Council District Representative Rod Tam 530 South King Street, Room 202 Honolulu HI 96813

25 1 Makiki/Lower Punchbowl/Tantalus Neighborhood Board No. 10 c/o NCO Charles Carole, Chair 530 South King Street, Room 400 Honolulu HI 96813
26 1 Ala Moana/Kakaako Neighborhood Board No. 11 c/o NCO Anne Stevens, Chair 530 South King Street, Room 400 Honolulu HI 96813
27 1 Downtown Neighborhood Board No. 13 c/o NCO Tom Smyth, Chair 530 South King Street, Room 400 Honolulu HI 96813
28 1 Scan Design and Scan Line Brian Pederson, Manager 788 S. King Street Honolulu HI 96813

29 1 HECO T. Michael May, President and Director P.O. Box 2750 Honolulu HI 96740

30 1 Hawaiian Telcom
Michael S. Ruley, Chief Executive 
Officer, President, and Director P.O. Box 2200 Honolulu HI 96841




