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 1.0  DESCRIPTION OF THE PROPOSED ACTION 
 

This Final Environmental Assessment (FEA) has been prepared in accordance with the 
requirements of Chapter 343, Hawaiÿi Revised Statutes and Title 11, Chapter 200, Hawaiÿi 
Administrative Rules, Department of Health, State of Hawaiÿi.  The proposed action involves 
the use of State funds and lands toward the development of the McKinley High School athletic 
complex by the State of Hawaiÿi Department of Education (DOE). 
 
 
1.1 PROJECT INFORMATION SUMMARY 
 
Type of Document: Final Environmental Assessment (FEA)  
 
Project Name: McKinley High School (MHS) Athletic Complex Master Plan 
 
Proposing Agency and: State of Hawaiÿi Department of Education (DOE) 
Accepting Authority: Planning Section, Facilities Development Branch 
 c/o Kalani High School 
 4680 Kalanianaole Hwy.  
 Honolulu, Hawaii   96821 
 
CH. 343, HRS Trigger: Use of State land and funds 
 
Project Location: McKinley High School 
 1039 S. King Street 
 Honolulu, Hawaiÿi 96814  
 
Tax Map Key: (1) 2-3-009:001 (portion) 
 
Landowner:  State of Hawaiÿi 
 
Land Area: Master Plan area - 22.1 acres (approximate) 
 
State Land Use Designation: Urban 
 
Development Plan:                           Primary Urban Center 
 
Development Plan   Institutional 
Land Use Map:   
 
Zoning: Public (per Kakaÿako Community Development District 

Mauka Area Plan) 
 
Flood Zone: Zone X (outside 500-year flood) and Zone A (areas subject to 

inundation by the 1-percent-annual-chance flood, no base 
flood elevations determined) 

 
Anticipated Determination:           Finding of No Significant Impact (FONSI) 
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1.2 OVERVIEW OF PROPOSED PROJECT 
 
The State of Hawaiÿi Department of Education is proposing an Athletic Complex Master Plan 
(ACMP) (see Figure 1.4) to improve the athletic and wellness facility at McKinley High School. 
Master plan elements include: 

• Relocation and replacement of the track/football field and bleachers (approximately 
2,500 seats);  

• Relocation and replacement of three existing tennis courts and addition of three new 
tennis courts;  

• Replacement Boys P.E. locker/shower facility and Boys athletic locker/shower facility; 
• Relocation and replacement of the existing outdoor rifle range with a new semi-

enclosed facility;  
• A new 100-stall parking lot; 
• A new 2-story YMCA wellness center with a 50-meter swimming pool, bleachers, and 

a 3-story parking structure (340 stalls); 
• A new gymnasium building;  
• Renovation of the existing gymnasium; 
• Relocation and replacement of the baseball field, bleachers (500-1,000 seats), and 

batting cages;  
• An access road extension;  
• An outdoor plaza and a pedestrian boulevard; and 
• An open plaza at the replacement track/football field. 

 
The facilities will be located in the area of existing athletic facilities and open spaces along the 
Ewa and makai sides of the school campus.  Phase 1 of the master plan includes relocation and 
replacement of the softball field (upgraded to a softball stadium), construction of a new Girls 
Athletic Locker Room, and a new access road.  A Final Environmental Assessment (June 2010) 
was prepared for these Phase 1 facilities by Gerald Park Urban Planner.  These Phase 1 facilities 
are currently under construction and will be considered as existing conditions for the purpose 
of this Environmental Assessment.   
 
 
1.3 PURPOSE OF THE PROJECT 
 
The improved MHS athletic complex will provide MHS students and community residents 
access to quality athletic and wellness facilities.  MHS athletic teams have participated as a 
member of the Oÿahu Interscholastic Association (OIA) for many decades despite not having 
adequate facilities.  Upon completion, the improved athletic complex will provide quality 
facilities for the school’s physical education program, athletic team practices and games, and 
general wellness and recreation.  By seeking a public-private partnership with the YMCA, MHS 
can offer a greater range of athletic and wellness facilities to students and the larger community. 
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1.4     PROJECT LOCATION AND SITE CHARACTERISTICS 
 
McKinley High School is located in the heart of Honolulu within walking distance of State and 
County offices, The Queen’s Medical Center, Neal S. Blaisdell Center, Ala Moana Center, Ward 
Centers, Thomas Square and the Honolulu Academy of Arts.  The school is bordered by S. King 
Street to the north, Pensacola Street to the east, Kapiÿolani Blvd. to the south, and the Neal S. 
Blaisdell Center’s parking structure to the west.   
 
The location of the school and proposed master plan area is presented in Figure 1.1.  The 22.1-
acre master plan area is located within a portion of Tax Map Key Number 2-3-009:001 (por.) 
(Figure 1.2).  The area on the site where the athletic complex will be constructed is currently 
used for athletic activities, staging for a City and County of Honolulu contractor, and as yard 
space for a landscape nursery. The neighborhoods surrounding the campus consist primarily of 
low- and high-rise residential and low- and mid-rise commercial uses (Figure 1.3).  Residential 
and commercial development in the area is expected to continue with the implementation of 
master plans by the Hawaiÿi Community Development Authority (HCDA) and large 
landowners (Kamehameha Schools and General Growth Properties).   
 
 
1.5    PHYSICAL CHARACTERISTICS OF THE PROJECT 
 
The improvement of MHS’s athletic complex has long been envisioned as a means of providing 
quality facilities consistent with the school’s proud tradition and notable leadership in Hawaiÿi’s 
history. 
 
Overview 

The development of the Athletic Complex Master Plan (ACMP) has occurred over several years. 
Prior to the drafting of the physical plan for the facilities, the State Department of Education 
held a Visioning Charrette (November 9, 2007) to establish the major themes for the master 
plan.  Representatives from MHS, DOE, HCDA, YMCA of Honolulu, and the Kakaÿako 
Improvement Association, as well as a City Council member attended the 3-hour session.   

The following four major themes were established during the process:  

1. MHS as a focal point/center of the community;  
2. Public/private partnership;  
3. Extend range of programs with focus on health and fitness; and  
4. Fostering McKinley pride/traditions and promote the legacy of leadership.   

With the direction provided by these four major themes, the Athletic Complex Master Plan was 
developed and refined.  Subsequent meetings were held with school representatives, alumni, 
legislature representatives, and community groups.  Components of the ACMP are presented in 
the pages that follow. 

.  
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 Figure 1.1:  Project Location
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Figure 1.2:  Tax Map Key 
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Figure 1.3:  Neighborhood Connectivity (rendering is conceptual and subject to change) 
 
The Athletic Complex Master Plan is presented in Figure 1.4 and Figure 1.5.  As seen in these 
plans and in the figure above, the ACMP further integrates the school and community, 
connecting Kamakeÿe Street to the MHS campus and to S. King Street with a new pedestrian 
boulevard and a plaza.  MHS students already utilize this route, crossing the football field at the 
end of each school day to Kapiÿolani Boulevard. Where students wait at the bus stop or continue 
along Kamakeÿe Street to the Ward complex of shops and eateries.  General Growth Properties 
(GGP) Kakaÿako plans feature this mauka-makai connection and provide for the widening and 
landscaping of Kamakeÿe Street. 
 
Ewa of the pedestrian boulevard will be the YMCA wellness center, swimming pool, and 
parking structure.  Mauka of the YMCA site are the softball stadium (under construction) and 
planned baseball field.  An extension will connect the softball field access road (currently under 
construction from Kapiÿolani Blvd.) to the existing campus roadway which exits to S. King 
Street.  Along the existing campus roadway will be a new semi-enclosed rifle range and a new 
100-stall parking lot.   
 
Diamond Head of the pedestrian boulevard will be the tennis courts, replacement track/field 
and Boys P.E. and athletic locker facilities.   A new gymnasium is proposed for construction 
next to the existing gymnasium.  An open plaza will be created just Diamond Head of the new 
gymnasium and will serve as a pre-function gathering space for both the gym and the football 
field. 
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The layout of the master plan optimizes school use of athletic and wellness facilities while also 
supporting community access and use.  The track/field, tennis courts, gymnasiums, and the 
YMCA will be available for public use.  As such, they are appropriately located along Kapiÿolani 
Blvd., providing convenient access while allowing for security and controlled access to the 
campus.   
 
Master Plan Components 
 
The space program of the proposed facilities within the Athletic Complex Master Plan is 
summarized in Table 1.1 and discussed below. 
 
Track/Field, Boys P.E. and Athletic Locker Facilities, and Tennis Complex 
A replacement track and field facility will be located at the corner of Pensacola Street and 
Kapiÿolani Boulevard. The track/field facility will be designed in a broken back configuration, 
with an approximate overall dimension of 345’ x 540’, providing for soccer and football use. 
Synthetic grass will be used on the field and rubber surface will be used on the track.  An open 
plaza, mauka of the track/field facility, will provide a central entry and pre-function gathering 
space for students and guests arriving from the main campus and from the adjacent parking lot.  
The replacement Boys P.E. locker facility and Boys athletic locker facility will be located 
between the open plaza and the field.  Bleachers (approximately 2,500 seats) will be gathered 
from other locations on campus and consolidated at the new field for student body assemblies 
and as spectator seating for athletic games and practices.  The field will have security lighting to 
allow for early evening use as well.  No stadium lights will be installed.  MHS currently allows 
public access to the field and track during school hours provided that the public does not 
interfere with educational uses.  This practice will continue for the new facilities.  
 
Six tennis courts are planned between the track/field and the pedestrian boulevard and are 
expected to be utilized by the public on a daily basis. The tennis courts will be lighted to allow 
for evening use. 
 
Baseball Complex  
A replacement baseball field, sized according to the national high school standards, is proposed 
for the athletic complex.  The baseball complex will also include 500-1,000 seat bleachers.  The 
field will feature a grassed infield and dirt base path, similar to the existing baseball field.  No 
stadium lights will be installed.  These fields will be used for practice from Monday to Friday  
and for games on Saturdays.  Less frequent field use will occur during the summer. 
 
Gymnasium Complex  
The gymnasium complex improvements will include construction of a new gymnasium and the 
renovation of MHS’s existing gymnasium.  The proposed new gymnasium will be designed to 
achieve the U.S. Green Building Council’s Leadership in Energy and Environmental Design 
(LEED) for New Construction Silver rating.  The new gymnasium will become the school’s 
competition venue with its location adjacent to the existing parking lot providing convenient 
access to visiting teams and spectators.   
 
The existing gymnasium will undergo a renovation to serve as a practice facility with a portion 
of the athletic spaces and bleacher spaces converted to meeting rooms and classrooms.   
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YMCA 
The YMCA of Honolulu plans to design, build and maintain a 2-story, 46,000 SF facility and a 
50-meter swimming pool on MHS property.  This facility includes a 10,000 SF wellness center 
containing weight training/aerobic exercise equipment, as well as three 2,500 SF exercise 
studios, a classroom, child care space, and administration areas.  Exercise facilities, along with 
the pool, will be available for MHS use.  YMCA members will have exclusive use of 
locker/shower rooms, child watch room, meeting rooms, and administrative offices.  The 
YMCA hours of operations are expected to be Monday thru Friday 5:00 AM-10:00 PM, Saturday 
5:00 AM-6:00 PM, and Sunday 7:00 AM-5:00 PM.   
 
The YMCA projects a membership of 4,000 at this location. Parking for YMCA members will be 
provided in a 3-story parking structure (340 stalls) adjacent to the YMCA facility.   
 
Along the pedestrian boulevard fronting the YMCA swimming pool will be an outdoor seating 
area.  The area will be shaded by trees or a trellis and be lit for safety purposes.  This space will 
provide a resting place for tennis players, fellowship area for swimmers, and natural gathering 
place for those using the school’s athletic facilities and the YMCA.  If combined in the future 
with a snack bar, food cart or warming kitchen, it has the potential to become a broader amenity 
for the school and the community.   
 
 

Area  New/Renovated 
Building S.F. 

Number of Existing 
Outdoor Facilities 

Number of Proposed 
Outdoor Facilities 

Existing Gymnasium 
(Renovated) 

 22,500 -- -- 

New Gymnasium  23,300 -- -- 
Boys P.E. Locker 
Facility 

 5,300 -- -- 

Boys Athletic Locker 
Facility 

 6,100 -- -- 

YMCA Wellness 
Center 

 46,000 -- -- 

Tennis Courts -- 3 6 
Rifle Range -- 1 1 
Track/Field -- 1 1 
Baseball Field -- 1 1 
Swimming Pool -- 0 1 

Table 1.1:  MHS Athletic Complex Master Plan Space Program1  
 

                                                 
1 excluding the replacement softball stadium and the new girl’s locker/shower facility as they are 
currently under construction; numbers rounded to nearest 100 SF. 
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Circulation and Off-Street Parking 
The master plan proposes continued use of campus driveways including a 20-foot wide, right-
turn out only, paved driveway is currently being constructed to link Kapiÿolani Blvd. with the 
softball stadium.  This driveway will be modified to include a right-turn in only access with a 
queuing lane.  The right-turn in only driveway will serve as an access to the YMCA parking 
structure (340 stalls) and extend to the new 100-stall parking lot to be developed near the new 
rifle range facility (Figure 1.4).   
 
A new 4-bus drop-off lane will be provided along Pensacola Street near the track/field facility.  
This lane will provide special event bus pick-up/drop-off for MHS students going off campus 
and will support team travel for practice and games. 
 
Interscholastic athletic events are held after school hours to avoid conflict with school activities 
and facility use.  MHS establishes their event schedules so that athletic events are not held 
concurrently and has successfully coordinated these events for many years without major 
parking incidents.  MHS has provided parking for approximately 1,400 cars for large events on 
campus and off-campus.  The school regularly provides additional parking for events at Neal S. 
Blaisdell Center.  Parking supply is further discussed in Section 2.13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



McKinley High School Athletic Complex Master Plan 
Final Environmental Assessment  

 

 1-10

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK



McKinley High School Athletic Complex Master Plan 
Final Environmental Assessment  

 

 1-11

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                         Figure 1.4:  MHS Athletic Complex Conceptual Master Plan (subject to change) 
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                       Figure 1.5:  MHS Athletic Complex Master Plan Conceptual Rendering (subject to change)                                                
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1.6 EXISTING AND ANTICIPATED USE 
 
MHS athletic facilities support physical education and athletics programs and are available for 
use by community groups and individuals in accordance with DOE policy. Tables 1.2 and 1.3 
summarize the existing sport events schedule and typical number of attendees at MHS athletic 
events during the regular season and playoffs.  These events typically attract between 50-500 
attendees depending on the sport. The exception is an annual judo competition which can 
attract up to 1,500 attendees (one Saturday judo event per year).  MHS currently hosts OIA 
playoff games for girls volleyball, boys volleyball, girls basketball, and boys basketball (Table 
1.3).  These playoff games can attract between 500-3,000 attendees.  This schedule is expected to 
remain stable with the improved athletic facilities. 
 

REGULAR SEASON 
Sport Season Number 

of Home 
Games/ 
Season 

Number of 
Attendees/ 
Game 

Time of the Day that the  
Event Occurs 
 

Softball Feb-May 5 30-40 Weekday 3-6 pm/Sat 10-1 pm 
Baseball Mar-Apr 4 30-40 Weekday 3-6 pm/Sat 10-1 pm 
Soccer, Boys Dec-Jan 5 50-100 Weekday 4-6 pm/Sat 2-4 pm 
Soccer, Girls Dec-Jan 5 50-100 Weekday 4-6 pm/Sat 2-4 pm 
Tennis Feb-Apr 4 25-50 Weekday 1-5 pm/Sat 9-3 pm 
Volleyball, Boys Mar-Apr 2 100-200 Weekday 5-9 pm/Sat 10-1 pm 
Volleyball, Girls Aug-Oct 6 200-500 Weekday 5-9 pm/Sat 10-1 pm 
Judo Mar-Apr 1 1,000-1,500 Sat 8-6 pm 
Cross Country Aug-Oct 1 100-200 Sat 9-2 pm 
Air Riflery Sept-Oct 3 0-10 Sat 9-2 pm 
Basketball-Boys Dec-Feb 7 100-400 Weekday 5-9 pm/Sat 10-1 pm 
Basketball-Girls Nov-Jan 7 300-500 Weekday 5-9 pm/Sat 10-1 pm 
Soft Tennis Sep-Oct 1 20-30 Sat 9-1 pm 

Table 1.2:  Existing Sport Events Schedule and Number of Attendees at Existing MHS 
Athletic Facilities During Regular Season 
 

PLAYOFFS 
Sport  Season Number 

of Games/
Playoff 

Number of 
Attendees/ 
Game 

Time of the Day that the  
Event Occur 
 

Volleyball, Boys May 6-12 600-3,000 Weekday 5-9 pm/Sat 3-10 pm  
Volleyball, Girls Nov 6-12 700-3,000 Weekday 5-9 pm/Sat 3-10 pm 
Basketball-Girls Jan 4-12 500-3,000 Weekday 3-10 pm/Sat 3-10 pm 
Basketball-Boys Feb 4-12 500-3,000 Weekday 3-10 pm/Sat 3-10 pm 

Table 1.3:  Existing Sport Events Schedule and Number of Attendees at Existing MHS 
Athletic Facilities During Playoffs 
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Upon completion of the new softball complex, MHS will also host OIA softball playoff games, 
which have a projected number of attendees between 50-500 persons per game (Table 1.4).   
 

PLAYOFFS 
Sport  Season Number 

of Games/
Playoff 

Number of 
Attendees/ 
Game 

Time of the Day that the  
Event Occur 
 

Softball May 12-16 50-500 Weekday 3-9 pm/Sat 3-9 pm 

Table 1.4:  Projected Additional Sport Event Schedule and Number of Attendees Upon 
Completion of the MHS Athletic Complex Master Plan 
 
 
1.7 DEVELOPMENT SCHEDULE AND SUMMARY OF PROJECT COSTS 
 
A summary of projected costs and a 25-year development schedule is provided in this section. 
In addition to State funds, the YMCA of Honolulu has been identified as a partner in the 
realization of this master plan. Formal agreement between the YMCA and DOE is pending.  
DOE will continue to pursue partnerships as it implements this master plan. 
 
Table 1.5 presents the preliminary budget estimate and development schedule of the proposed 
facilities within the Athletic Complex Master Plan.  Figure 1.6 presents the preliminary 
development phasing of the athletic complex. 
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Table 1.5:  MHS Athletic Complex Master Plan Preliminary Budget Estimate and 
Development Schedule 

 

 

 

 

 

 

 

 

 

 

                                                 
2 The estimated cost of the replacement track/field facility is $5.2 million and the estimated cost of the 6 tennis 
courts is $450,000.  The aggregate cost of $39 million includes Boys P.E./Athletic Locker & shower facilities, 
replacement rifle range, 100-stall parking lot, track/field and football fences, demolition costs of the existing 
facilities, general requirement cost, contingencies, site electrical work, site work, landscaping, and design build 
fee/costs.  

Phase Year 
(Est.) 

Facility Estimate Budget (Design & 
Construction) 

1 2010 Softball Stadium 

Girl’s Locker Room Expansion 

$4 mil 

$2 mil 
2 2013 Track & Football Field and 6 

Tennis Courts  

Boys P.E./Athletic Locker & 
Shower Facilities 

Replacement Rifle Range  

New 100-Stall Parking Lot 

$39 mil2 

3 2015 YMCA Wellness Center (2-
story), 50-Meter Swimming Pool 
with Bleachers, and Parking 
Structure (3-story) 

Access Road Extension  

Pedestrian Blvd. /Plaza 

$44 mil 
 
 
 

 

4 2017 New Gymnasium  

New Open Plaza 

$17 mil 

5 2020 Renovate Existing Gymnasium $7 mil 
6 2025 Relocate Baseball Field $8 mil 
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                      Figure 1.6:  MHS Athletic Complex Preliminary Development Phasing Plan 
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 2.0   DESCRIPTION OF THE AFFECTED ENVIRONMENT 
 

 
2.1      LOCATION OF PROPOSED USES AND STRUCTURES 
 

New and replacement facilities are proposed for the following locations within the existing 
athletic complex. 

Track/Field, Boys P.E. and Athletic Locker Facilities, and Tennis Complex 

The proposed site for the replacement track/field and Boys P.E. and athletic locker facilities are 
currently being used for playcourts, tennis courts, the rifle range, a construction base yard, and 
as vacant open space.  The proposed site for the tennis complex is on the Diamond Head 
portion of the existing track/field. 

Baseball Complex  

The replacement baseball field will be located at the existing baseball field site but will have a 
different orientation.   

Gymnasium Complex  

The new gymnasium will be constructed on the site of the existing Boys P.E. locker facility and 
the maintenance cottage, Diamond Head of the existing gymnasium.  
 
YMCA 

The YMCA facility will be constructed on the site of the existing track/field facility.  
 
 
2.2      CLIMATE 
 
The project is located in the Honolulu area which has a climate typical of the leeward coastal 
lowlands of Oÿahu - persistent trade winds, constant temperatures, moderate humidity, and 
infrequent severe storms. The average annual wind velocity is approximately 10 miles per hour.  
The mean temperature measured at Honolulu International Airport ranges from 70°F in the 
winter to 84°F in the summer.  Relative humidity ranges between 56 and 72 percent. Average 
annual precipitation is approximately 24 inches, with rainfall occurring mostly between 
November and April (Park, 2010).  
 
 
2.3      TOPOGRAPHY 
 
The MHS campus is generally oriented along a north-south axis.  The project site slopes from 
north to south, from an elevation of 10 feet above mean sea level (MSL) along S. King Street 
down to approximately 2.5 feet above MSL along Kapiÿolani Blvd. with an average slope of 
0.5%.   
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2.4 GEOLOGY 
 
The Kakaÿako geologic substratum consists of emerged fossil reef and sedimentary deposits that 
were formed 120,000 years ago (Park, 2010).  Much of the Kakaÿako Mauka area was reclaimed 
from soils composed of soft mixtures of sand, silt, and clay which extend from the top of the 
sub-surface coral layer to about sea level (Park, 2010). As shown in Figure 2.1, the filled area 
generally cuts across the makai portion of the MHS campus.  
 
 
2.5 SOILS 
 
The Soil Conservation Service (1972) indicates two soil types within MHS campus (Figure 2.1).  
Fill Land, mixed (FL) underlies about 25 percent of the campus and Makiki Clay Loam (MkA) 
about 75 percent.  The proposed YMCA, tennis complex, track/field, Boys P.E. and athletic 
locker facilities, the new gymnasium, and the softball stadium (currently under construction) 
are on Fill Land. The rest of the athletic complex facilities are on Makiki Clay Loam.  Makiki 
Clay Loam has dark-brown surface layer clay loam about 20 inches thick and dark-brown 
subsoil clay loam about 10 inches thick containing cinders and rock fragments. Permeability of 
Makiki Clay Loam soil series is moderately rapid, runoff is slow, and the erosion hazard more 
than slight.  
 
According to the preliminary engineering report prepared by Austin, Tsutsumi & Associates, 
Inc. (Appendix D), the proposed project will require excavation and fill for the construction of 
the athletic fields, building structures, driveways, parking lots, and pedestrian plazas.  The 
excavation for the proposed project is estimated to be 52,500 cubic yards.  The imported fill is 
estimated to be 41,500 cubic yards. 
 
 
2.6 WATER RESOURCES  
 
Surface Water  

There are no streams, lakes, ponds, open bodies of water, or wetlands on the premises. 
 
Ground Water 

The MHS campus overlies the Nuÿuanu aquifer. The aquifer is characterized by an unconfined 
sedimentary basal aquifer above a confined flank basal aquifer.  The upper aquifer is classified 
as currently used, contains moderately brackish water that is not used for drinking and is 
ecologically insignificant.  The flank aquifer is currently used for drinking, contains fresh water, 
is irreplaceable, and has a low vulnerability to contamination (Mink and Lua, 1990). 
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 Figure 2.1:  Natural Resources Conservation Service Soil Survey Map 
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2.7     FLOOD HAZARD 
 
Figure 2.2 indicates Federal Emergency Management Agency (FEMA)-defined flood areas 
(Flood Insurance Rate Map panel 15003C0365F).  Approximately 80 percent of MHS campus is 
in Flood Zone X (areas determined to be outside the 0.2% annual chance floodplain).  The makai 
portion of the campus, which accounts for approximately 20 percent of the campus area, is in 
Flood Zone A (100 year flood plain, no base flood elevation determined).   
 
 
2.8     NATURAL HAZARDS 
 
Tsunami 

MHS is not located in a tsunami inundation area. 
 
Earthquake 

The island of Oÿahu is located in Seismic Zone 2A, which is characterized as being susceptible to 
earthquakes that may cause minor damage to structures. Zone 2A is not associated with a 
particular fault zone. 
 
 
2.9   BOTANICAL RESOURCES 
 
Common Bermuda grass is the predominant groundcover at the project site.  Monkey pod and 
silver trumpet trees are observed on the site.  Coconut palms are planted behind the softball 
stadium where the right turn out only lane is proposed (Park, 2010).   
 
 
2.10   WILDLIFE RESOURCES 
 
Located in the highly urbanized Kakaÿako Mauka Area, fauna on the project site is limited to 
birds and mammals that have adapted to the urban environment (EDAW, 2009).  According to 
the United States Fish and Wildlife Service (FWS)’s comment letter dated October 19, 2010 
(Appendix I), there are no endangered or threatened species or critical habitats on the project site.  
However, seabird species such as the wedge-tailed shearwater may be impacted by the project 
lighting.  With the exception of the tennis courts, the facilities will have security lighting but 
will not be lit for evening play.  Full cutoff dark night fixtures will be used. 
 
 
2.11    CULTURAL RESOURCES 
 
A Cultural Impact Assessment (CIA) was conducted for this project by Cultural Surveys 
Hawaii, Inc. (Appendix A).  The findings are summarized below. 
 
Traditional Cultural Landscape 
 
The current project area is located within the ‘ili (small land division within an ahupua‘a) of 
Kewalo, east of Kaka‘ako ‘Ili and mauka of Kukuluäe‘o ‘Ili. Land Commission Award and other  



McKinley High School Athletic Complex Master Plan 
Final Environmental Assessment  

 

 2-5

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2.2:  Federal Emergency Management Agency Flood Insurance Rate Map (FIRM)
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historic-era documents identify Kewalo as the area between Cooke and Sheridan Streets, mauka 
of Queen Street. Kewalo literally means “the calling (as an echo).” 
 
From the legendary accounts, it appears that Kewalo, Kukuluäe‘o, and Kaka‘ako were 
traditionally noted for their fishponds and salt pans, for marsh lands where pili grass and other 
plants were collected, for ceremonial sites such as Pu‘ukea Heiau, Kewalo Spring, and 
Kawailumalumai Pond, and for the trails that allowed transport between the more populated 
areas of Waikïkï and Honolulu.  Important chiefs were born in the area and conducted religious 
rites there. Commoners traveled to the area to procure food and other resources.  Makaainana 
also lived in the area, possibly adjacent to the ponds and the trails. 
 
Kewalo is located between two major precontact population centers, Kou (the area of 
downtown Honolulu surrounding the harbor) and Waikïkï. In Waikïkï, a system of lo‘i 
(irrigated fields) taro fed by streams descending from Makiki, Mänoa, and Pälolo valleys 
blanketed the plain, and networks of fish ponds dotted the shoreline.  Similarly, Kou possessed 
shoreward fishponds and irrigated fields watered by ample streams descending from Nu‘uanu 
and Pauoa Valleys. The pre-contact population and land use patterns of Kewalo may have been 
derived from its relationship to these two densely populated areas and likely participated in 
some of the activities associated with them. 
 
Community Consultation 
 
The following organizations have been contacted regarding the McKinley High School ACMP: 
Office of Hawaiian Affairs (OHA); State Historic Preservation Division (SHPD); Hui Mālama O 
Nā Kūpuna O Hawai‘i Nei; O‘ahu Island Burial Council; Kawaiaha‘o Church, and 20 
community members with cultural and historic knowledge of the project area and its 
surroundings.  
 
Participants are supportive of the athletic complex renovation and stressed the importance of a 
sense of place.  They called for awareness of Hawai‘i’s unique setting with regard to 
architecture and use of native plants surrounding the buildings. Participants spoke of the 
prominence of MHS and several also noted the controversial role of President McKinley in the 
history of these islands. 
 
SHPD noted historic water sources, lo‘i kalo, and trails used for gathering, settlement, and 
access to the shoreline within the project vicinity.  SHPD indicated the possibility of finding 
cultural resources below ground due to historic building practices of building primarily above 
ground while leaving underground layers less disturbed.  Pre-contact and historic burials have 
been disturbed and later re-interred in nearby areas.   
 
 
2.12      ACHAEOLOGICAL RESOURCES 
 
An Archaeological Inventory Survey Plan (AISP) was prepared for the proposed project by 
Cultural Surveys Hawaii, Inc. (Appendix B). Previous archaeological studies and background 
research suggest that the study area is located within Kewalo region.  Before the nineteenth 
century, the region was less populated than the nearby centers of Waikïkï and Honolulu.  Maps 
and documents produced during the nineteenth century indicate that the region was utilized by 
Hawaiians for fishpond farming, salt making, wetland agriculture, and burial.  It is likely that 
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some pre-contact cultural deposits including pit features and/or burials remain intact beneath 
the late nineteenth and early twentieth century fill layers covering Kewalo today. 
The project area is located mostly in what was the wetland plain of Kewalo.  This area provided  
Hawaiians with the environment needed for the cultivation of fishponds, salt ponds, and 
subsistence crops such as taro.  The features expected from these cultural activities include 
berms, lo‘i (irrigated ponds), and fishpond sediments.  Following the initial years of European 
contact, Westerners engaged in new massive agricultural ventures.  Immigrant workers from 
Asia were brought to Hawaiÿi to labor in these new agricultural ventures and, as a result, rice 
also became a major crop in many areas.  The wetlands of Kewalo were an ideal environment 
for the cultivation of rice, and the area yielded much of its traditional taro cultivation land to 
rice production.  
 
In the early twentieth century, the land was altered more intensely for land-reclamation plans; 
the resulting dredge and fill projects obliterated what remained of traditional Hawaiian 
cultivation practices in the wetlands of Kewalo.  The original wetland sediments as well as 
historic fill have been previously documented within the vicinity of the current project area and 
will most likely be encountered during the proposed archaeological inventory survey.   
 
Previous archaeological reports have documented human burials—both pre-contact Hawaiian 
and historic—throughout the greater Kaka‘ako area, which includes the Kewalo area. Burial 
densities in the vicinity of the present project area (which appears to have been mostly 
wetlands) could be expected to be lower than other areas where more sandy layers are present. 
Isolated burials and burial clusters have been found primarily in sandy deposits, just above the 
water table and below historic-era fill materials.  Two documented historic cemeteries near the 
current project area were also located in sandy deposits. 
 
 
2.13   CIRCULATION 
 
A Traffic Impact Assessment Report (TIAR) was prepared by AECOM, Inc in December 2010 
(Appendix C) and is summarized below. 
 
Streets and Access   
 
The project is bounded by S. King Street to the north, Kapiÿolani Blvd. to the south, and 
Pensacola St. to the east.   
 
King Street is an east-west, one-way, four-lane arterial in the eastbound direction.  On-street 
parking is provided on the north side of King Street between Ward Avenue and Piÿikoi Street. 
 
Kapiÿolani Blvd. is a six-lane east-west arterial, connecting Kakaÿako in the west with Kapahulu 
in the east.  At South Street, Kapiÿolani Blvd. consists of three lanes in the eastbound direction 
and three lanes in the westbound direction. Kapiÿolani Blvd. merges with S. King Street, which 
provides access to Downtown Honolulu and Interstate 1 (H-1) at Middle Street.  No on-street 
parking is provided along Kapiÿolani Blvd. during the weekday AM and PM peak periods. 
Contra-flow lanes are created through coning in order to accommodate westbound traffic 
during the weekday AM peak periods and eastbound traffic during the weekday PM peak 
periods. For the weekday AM peak period, cones are placed at 5:00 AM from Cooke Street to 
Kaimuki Avenue and removed at 8:30 AM starting from Kaimuki Avenue. For the weekday PM 
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peak period, cones are placed at 3:00 PM from Kalakaua Avenue toward McCully and west of 
Ward Avenue; the cones are removed at 5:30 AM starting at Ward Avenue going east. 
 
Pensacola Street, located Diamond Head of the MHS campus, is a north-south, one-way arterial 
in the makai direction.  The street operates as a four- to five-lane southbound roadway in a 
couplet with Piÿikoi Street, with on-street parking provided during the weekday AM and PM 
peak periods on the west side of the street.  The street has a 76’ right of way and gutters, curbs, 
and sidewalks on both sides.  On-street parking is permitted on both sides of the road. The 
posted speed limit is 25 miles per hour between S. King Street and Kapiÿolani Blvd. because it is 
in a school zone.  
 
Ward Avenue is a four-lane, two-way north-south collector. Left turn pockets are provided at 
most intersections.  On-street parking is provided on both sides of the street, with curb cuts for 
driveways serving various commercial uses. 
 
South Street is a north-south collector connecting Ala Moana Blvd. in the south with S. King 
Street—herein referred to collectively as King Street—in the north. South Street operates with 
three to five lanes in a one-way northbound couplet with Punchbowl Street one block to the 
west. Between 3:30 PM and 5:30 PM, parking is restricted on both sides of this segment of South 
Street and it operates with five lanes of traffic. 
 
Piÿikoi Street is a north-south, two-way arterial between Ala Moana Blvd. and Kapiÿolani Blvd., 
with two to three lanes in the southbound direction and three to four lanes in the northbound 
direction.  No on-street parking is provided during the weekday AM and PM peak periods and 
traffic is separated by a raised, landscaped median. Piÿikoi Street becomes one-way north of 
Kapiÿolani Blvd., with four to five lanes in the northbound direction.  On-street parking is 
provided on Piÿikoi Street north of Kapiÿolani Blvd. 
 
State Route 92 (SR 92) is a six lane east-west highway running south of the project.  SR 92 east of 
Bishop Street is known as Ala Moana Boulevard and west of Bishop Street is known as Nimitz 
Highway.  SR 92 provides access to the project through Piÿikoi Street, Kamakee Street, and, 
Ward Avenue.  
 
Interstate 1 (H-1) is a six lane east-west highway running north of the project.  H-1 provides 
access to the project through Kinau Street and Punchbowl Street.   
 
Currently, there are four access driveways to MHS off of Pensacola Street, three access roads off 
of King Street, and one access driveway off of Kapiÿolani Blvd. (under construction with the 
softball stadium).  Two access driveways off of Pensacola Street are adjacent to the Adult 
Education parking lot and the other two access driveways are adjacent to the DOE Main Shop 
parking lot, which is primarily not for public use.  Internal roadways provide access from one 
end of the campus to the other. 
 
The ACMP proposes an expansion to the driveway off of Kapiÿolani Blvd. to accommodate a 
right-turn in only access with a queuing lane.  The right-turn in only driveway will serve as an 
access to the YMCA parking structure and to the new 100-stall parking lot near the rifle range.  
The 20-foot wide, right-turn out only, paved driveway is currently being constructed with the 
softball stadium.  Current construction will end the driveway at the rear of 
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the softball bleachers.  The master plan proposes to extend this driveway to the new rifle range 
facility and parking.   
 
Traffic Impacts 
 
The following scenarios were evaluated to identify the potential transportation impacts of the 
project: 
 

• Existing Conditions; 
• Existing plus Project Conditions; 
• 2030 Cumulative Conditions; and 
• 2030 Cumulative plus Project Conditions. 

 
The term “Cumulative” herein refers to the build-out conditions in year 2030.  The 2030 
Cumulative Conditions are consistent with the Kakaÿako Mauka Area Plan Supplemental 
Environment Impact Statement Transportation Analysis (April 19, 2009). The 2030 Cumulative 
Conditions considers background growth throughout Oÿahu as included in the Oÿahu 
Metropolitan Planning Organization (OMPO) travel demand forecast model, as well as new 
development that is expected to occur in the Kakaÿako Mauka Area up until the year 2030.  This 
includes changes to land use proposed under the Mauka Area Plan but without the major 
circulation revisions proposed in the 2007 Kakaÿako Mauka Area Plan implemented (i.e. reversal 
of Piÿikoi Street/Pensacola Street).   
 
The following six study intersections were assessed for this TIAR (Figure 2.3): 
 

1. Kapiÿolani Boulevard / South Street / King Street (signalized); 
2. Kapiÿolani Boulevard / Ward Avenue (signalized); 
3. Kapiÿolani Boulevard / Kamakee Street (signalized); 
4. Kapiÿolani Boulevard / Pensacola Street (signalized); 
5. Kapiÿolani Boulevard / Piÿikoi Street (signalized); and, 
6. Kapiÿolani Boulevard / Outbound Access Driveway (one-way stop-controlled). 
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          Source: AECOM, 2010. 
     Figure 2.3  Study Intersections 
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Level of Service (LOS) was analyzed at these six study intersections, which represent locations 
where the project could potentially impact roadway operations.  Intersection LOS 
measurements range from LOS A, which indicates free flow or excellent conditions with short 
delays, to LOS F, which indicates congested or overloaded conditions with extremely long 
delays.  LOS below LOS E is considered unacceptable.  All six study intersections were analyzed 
for the peak hour of the weekday AM (7:00 AM to 9:00 AM) and PM (4:00 PM to 6:00 PM) peak 
periods in accordance with industry standard practices and City and County of Honolulu 
Guidelines.    
 
The results of the study are summarized below. 

 

Existing Conditions 
All study intersections operate at acceptable LOS under Existing Conditions in both the 
weekday AM and PM peak hours.  Existing Conditions intersection LOS is summarized in Table 
2.1. 

Existing plus Project Conditions 
All study intersections would operate at acceptable levels of LOS under Existing plus Project 
Conditions in both the weekday AM and PM peak hours.  Existing plus Project Conditions 
intersection LOS is summarized in Table 2.2. 
 
 
 
 

Weekday AM Peak 
Hour  Weekday PM Peak Hour  

Intersection  
Control 

Type 
  LOS       Delay LOS      Delay 

1  
Kapiÿolani Blvd. / South St. / 
King St.     Signal  C  28.9  C  33.5  

2  Kapiÿolani Blvd. / Ward Ave.  Signal  D  38.4  D  46.2  

3  Kapiÿolani Blvd. / Kamakee St.  Signal  A  4.0  A  6.6  

4  
Kapiÿolani Blvd. / Pensacola 
St.  Signal  B  15.0  C  21.5  

5  Kapiÿolani Blvd. / Piÿikoi St.  Signal  B  18.3  C  21.5  

6  

Kapiÿolani Blvd. / Outbound 
Access Driveway (non-exist, 
currently being constructed 
with softball stadium) 

OWSC  --- --- --- --- 

Source: AECOM, 2010.  
Notes: OWSC = One-way stop control  

Table 2.1: Intersection Level of Service – Existing Conditions 
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Existing Conditions 

Existing plus Project 
Conditions 

 
Intersection 

 
Peak 
Hour 

LOS Delay LOS Delay 

1. Kapiÿolani Blvd. /South St. / 
King St 

  AM 
  PM 

C 
C 

28.9 
33.5 

C 
C 

28.9 
33.5 

2. Kapiÿolani Blvd. / Ward Ave.   AM 
  PM 

D 
D 

38.4 
46.2 

D 
D 

38.5 
46.2 

3. Kapiÿolani Blvd. / Kamakee 
St. 

  AM 
  PM 

A 
A 

4.0 
6.6 

A 
A 

4.2 
6.9 

4. Kapiÿolani Blvd. / Pensacola 
St. 

  AM 
  PM 

B 
C 

15.0 
21.5 

B 
C 

15.0 
21.5 

5. Kapiÿolani Blvd. / Piÿikoi St.   AM 
  PM 

B 
C 

18.3 
21.5 

B 
C 

18.3 
21.5 

6. Kapiÿolani Blvd. / Outbound 
Access Driveway 

  AM 
  PM 

--- --- B 
B 

11.2 
13.7 

Source: AECOM, 2010. 

Table 2.2: Intersection Level of Service—Existing plus Project Conditions 
 
2030 Cumulative Conditions 
Under the 2030 Cumulative Conditions the Kapiÿolani Blvd./South Street/King Street 
intersection would operate at unacceptable LOS (LOS F) during the PM peak hour and 
Kapiÿolani Blvd./Ward Avenue intersection would operate at unacceptable LOS (LOS F) during 
AM and PM peak hours.  Other study intersections would operate at acceptable levels of LOS 
under the 2030 Cumulative Conditions in both the weekday AM and PM peak hours.  The 2030 
Cumulative Conditions intersection LOS is summarized in Table 2.3. 
 

 
Existing Conditions 

2030 Cumulative 
Conditions 

 
Intersection 

 
Peak 
Hour 

LOS Delay(1) LOS Delay(1) 

1. Kapiÿolani Blvd. /South St. / 
King St 

  AM 
  PM 

C 
C 

28.9 
33.5 

C 
F 

30.9 
>80.0 

2. Kapiÿolani Blvd. / Ward Ave.   AM 
  PM 

D 
D 

38.4 
46.2 

F 
F 

>80.0 
>80.0 

3. Kapiÿolani Blvd. / Kamakee 
St. 

  AM 
  PM 

A 
A 

4.0 
6.6 

B 
B 

10.3 
12.3 

4. Kapiÿolani Blvd. / Pensacola 
St. 

  AM 
  PM 

B 
C 

15.0 
21.5 

C 
E 

31.2 
79.8 

5. Kapiÿolani Blvd. / Piÿikoi St.   AM 
  PM 

B 
C 

18.3 
21.5 

C 
E 

25.5 
69.3 

6. Kapiÿolani Blvd. / Outbound 
Access Driveway 

  AM 
  PM 

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

Source: AECOM, 2010. 
Notes: 
- Bold indicates intersection operating at unacceptable LOS (LOS F). 
(1) Delay presented in seconds per vehicle. For signalized intersections average delays beyond 80 seconds 
are shown as “>80.0” because delays above this threshold are beyond the meaningful range of the analysis. 

Table 2.3: Intersection Level of Service—2030 Cumulative Conditions 
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2030 Cumulative plus Project Conditions 
In the 2030 study intersections are expected to operate at the same LOS with and without the 
project.  Under the 2030 Cumulative plus Project Conditions Kapiÿolani Blvd./South 
Street/King Street intersection would operate at unacceptable LOS (LOS F) during PM peak 
hour and Kapiÿolani Blvd./Ward Avenue intersection would operate at unacceptable LOS (LOS 
F) during AM and PM peak hours.  Other study intersections would operate at acceptable levels 
of LOS under the 2030 Cumulative plus Project Conditions in both the weekday AM and PM 
peak hours.  The 2030 Cumulative plus Project Conditions intersection LOS is summarized in 
Table 2.4. 
 

2030 Cumulative 
Conditions 

2030 Cumulative 
plus Project 
Conditions 

 
Intersection 

 
Peak 
Hour 

LOS Delay(1) LOS Delay(1) 

1. Kapiÿolani Blvd. /South St. / 
King St 

  AM 
  PM 

C 
F 

30.9 
>80.0 

C 
F 

30.9 
>80.0 

2. Kapiÿolani Blvd. / Ward Ave.   AM 
  PM 

F 
F 

>80.0 
>80.0 

F 
F 

>80.0 
>80.0 

3. Kapiÿolani Blvd. / Kamakee 
St. 

  AM 
  PM 

B 
B 

10.3 
12.3 

B 
B 

10.8 
13.2 

4. Kapiÿolani Blvd. / Pensacola 
St. 

  AM 
  PM 

C 
E 

31.2 
79.8 

C 
E 

31.4 
79.8 

5. Kapiÿolani Blvd. / Piÿikoi St.   AM 
  PM 

C 
E 

25.5 
69.3 

C 
E 

25.6 
70.2 

6. Kapiÿolani Blvd. / Outbound 
Access Driveway 

  AM 
  PM 

--- --- B 
C 

14.9 
23.9 

Source: AECOM, 2010. 
Notes: 
- Bold indicates intersection operating at unacceptable LOS (LOS F). 
(1) Delay presented in seconds per vehicle. For signalized intersections average delays beyond 80 seconds 
are shown as “>80.0” because delays above this threshold are beyond the meaningful range of the analysis. 

Table 2.4: Intersection Level of Service—2030 Cumulative plus Project Conditions 
 
The two intersections with LOS F were evaluated to determine if the project contributed to any 
intersection impacts.  The results of the evaluation are as follows: 
 
1. Kapiÿolani Blvd / South Street / King Street 
This signalized intersection would operate at LOS F with 107.5 seconds of delay under 2030 
Cumulative Conditions and with 107.5 seconds of delay under 2030 Cumulative plus Project 
Conditions in the weekday PM peak hour.  The project would add eleven vehicles during the 
weekday PM peak hour to the westbound right movement.  The project trips comprise well 
under one percent of the total traffic volumes at the intersection in the PM peak hour, and the 
project would not increase the volume-to-capacity (v/c) ratio of the intersection.  Therefore, the 
project would not cause a significant impact at this intersection. 
 
2. Kapiÿolani Blvd / Ward Avenue 
This signalized intersection would operate at LOS F under 2030 Cumulative Conditions and 
2030 Cumulative plus Project Conditions in the weekday AM and PM peak hours.  The project 
increases the intersection average delay by 1.9 seconds during the weekday AM peak hour and 
0.5 seconds during the weekday PM peak hour.  During the AM peak hour, the project adds 
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two vehicles to the southbound through movement, two vehicles to the westbound left 
movement, six vehicles to the westbound through movement, and nine vehicles to the 
westbound right movement, for a total of 19 vehicles added to the intersection.  During the PM 
peak hour, the project adds four vehicles to the southbound through movement, 14 vehicles to 
the westbound through movement, and 20 vehicles to the westbound right movement, for a 
total of 38 vehicles added to the intersection.  The project trips comprise well under one percent 
of the total traffic volumes, and the project would only increase the volume-to-capacity (v/c) 
ration by a maximum of 0.01 in the weekday AM peak hour.  Therefore, the project would not 
cause a significant impact at this intersection. 
 
Impacts to State Highway Facilities 
 
Project trips would be added to State highway facilities including H-1 and SR 92.  During the 
weekday AM peak hour 14 vehicles would be added on H-1 (7 westbound, 7 eastbound) and 6 
vehicles would be added on SR 92 (3 westbound, 3 eastbound).  During the weekday PM peak 
hour 30 vehicles would be added on H-1 (15 westbound, 15 eastbound) and 9 vehicles would be 
added on SR 92 (5 westbound, 4 eastbound).  The share added to State highway facilities H-1 
and SR 92 is relatively low compared to the existing traffic on these facilities. Thus, the project-
generated trips are not expected to have an impact on State highway facilities and further 
analysis was determined to be unnecessary. 
 
Highway facilities such as H-1 and SR 92 would be utilized by construction trucks to travel to 
and from the project.  Trucks would be utilized to transport oversized equipment / materials 
and overweight loads on state highway facilities.  A permit from the State of Hawaiÿi DOT 
Highway Division will be obtained prior to transporting oversized materials and overweight 
loads.  It is anticipated that construction activities would occur Monday through Friday from 
7:00 AM to 3:30 PM.  Deliveries are expected to occur before or after school hours.  Temporary 
traffic impacts would result from truck movements and construction vehicles traveling to and 
from the project. Due to the larger turning radii and slower movements of construction trucks, a 
temporary reduction in capacity in the project vicinity is expected.  In order to minimize traffic 
impacts on neighboring roadways, truck trips should be scheduled during off-peak hours. 
 
If it is determined that travel lane or sidewalk closures would be needed during construction, 
the closures would be coordinated with the City and County of Honolulu and State of Hawaiÿi 
Department of Transportation (DOT) in order to minimize the impacts on local traffic.    
 
In summary, project-related construction activity, including both construction truck traffic and 
additional vehicular traffic from construction workers, would not substantially affect vehicular 
circulation.  In addition, any potential impacts would not be considered significant due to their 
temporary and limited duration. 
 
Parking  
 
The project site currently provides 281 parking spaces, including 12 accessible spaces.  There are 
three parking lots within the site: one main parking lot with 115 spaces near the Multi-Purpose 
Classroom Building; a small parking lot with 35 spaces near the Auditorium and Cafeteria; and 
a small parking lot with 28 spaces near the DOE Main Shop Building.  The remainder of the 
spaces is provided along the curb of access roads within MHS campus.  On-street parking is 
prohibited during the weekday AM and PM peak periods on both sides of Kapiÿolani Blvd. 
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bordering the project. Unrestricted parking is provided on both sides of Pensacola Street 
bordering the project.  On-street parking on the south side of King Street is prohibited during 
weekday AM and PM peak hours and parking is prohibited on the north side only during 
weekday PM peak hours.   
 
A new 100-stall parking lot is planned at the relocated rifle range which will increase the total 
number of parking stalls on MHS campus for MHS use to 381 stalls.  The new YMCA Wellness 
Center will include a 340-stall parking structure which will be used exclusively by YMCA staff 
and members.   
 
According to HCDA’s Mauka Area Rules, parking requirements are 0.9 stalls per each 10 
students of design capacity plus 1 stall per 444 SF of office floor area.  For MHS, with a design 
enrollment of 2,200 students, a total of 222 stalls are required.  The total number of stalls 
planned exceeds HCDA parking requirements by 159 stalls.  In comparison, the Institute of 
Transportation Engineers (ITE) Parking Generation Manual estimates demand for a high school 
with 2,200 students at 198 spaces and estimates demand for a general office space of 10,642 
square feet at 16 spaces.  The total estimated ITE demand for the existing project site is 214 
parking spaces.  The proposed project will provide up to 381 marked parking spaces, which 
exceeds the requirement of both standards.  The athletic facilities shown in the master plan are 
accessory to the school use and the project does not propose any additional office space or 
increase in student body.  Therefore, the project does not incur additional parking requirements.  
However, additional parking is required due to the new land use (YMCA Wellness Center).  
The weekday peak period estimated parking demand for athletic clubs according to the ITE’s 
Parking Generation (Third Edition) is 163 stalls.  The YMCA Wellness Center provides 340 new 
parking spaces in a three-story parking structure adjacent to the YMCA Wellness Center, 
exceeding the estimated demand. 
 
The replacement athletic facilities overall are not expected to generate new trips or significant 
increase in parking demands. MHS has been coordinating events without major parking 
incidents for several years and will continue with similar coordination to ensure sufficient 
parking.  MHS has been able to provide parking for approximately 1,400 vehicles, with 281 
marked stalls and 1,117 unmarked parking spaces, for large on- and off-campus events. A map 
with conservative estimate of overflow parking capacity at various locations on MHS campus is 
provided as part of Appendix I.   
 
With the development of new and replacement athletic facilities, MHS can accommodate 
approximately 1,000 cars on campus.  A parking capacity of 1,000 vehicles is expected to be 
sufficient to handle the demand for parking during athletic events.  
 
A new 4-bus drop-off lane will be provided along Pensacola Street near the track/field facility.  
This lane will provide special event bus pick-up/drop-off for MHS students going off campus 
and will support team travel for practice and games. 
 
Given the convenience to transit routes and frequency of service, MHS will continue to 
encourage transit use for sports events.   
 
 
 
 



McKinley High School Athletic Complex Master Plan 
Final Environmental Assessment  

 

 2-16

Bicycle Parking  
 
The MHS campus currently has 11 bicycle parking spaces.  These spaces meet the needs of the 
school and are not fully utilized during a typical school day. Based on the traffic impact 
assessment fieldwork, there is a low level of existing bicycle activity in the Kakaÿako area. The 
State Department of Education, McKinley High School, and their partners will consider 
providing additional permanent bicycle parking facilities in new facilities and as bicycle use to 
the campus increases.   
 
Mass Transit 
 
The MHS campus project can be conveniently accessed from existing TheBus routes 1, 1L, 2, 3, 
9, 13, 17, 18, 40, 40A, 52, 53, 62, A, B, and C.  Major stops near the project include: Kamakee 
Street/Kapiÿolani Blvd., Ward Avenue/Kapiÿolani Blvd., Pensacola Street/King Street, Ward 
Avenue/King Street, Pensacola Street/Hoolai Street, Pensacola Street/Elm Street, and 
Pensacola Street/King Street.  Crosswalks are available to access points along Kapiÿolani Blvd., 
Pensacola Street, or King Street to enter the project site.   
 
A screenline analysis was conducted for the existing transit service in the project area based on 
work conducted for the Kakaÿako Mauka Area Plan.  A screenline is a theoretical grouping of 
transit lines that serve an identifiable corridor or area.  A screenline analysis is a comparison of 
ridership and capacity for each screenline (capacity utilization ratio).  The transit analysis 
assumes three screenlines for Kakaÿako—west, north, and east.  The screenline analysis result 
shows that all three screenlines currently operate under capacity, with higher utilization on 
buses serving the north screenline.  Lines grouped under the west screenline carry the majority 
of trips into and out of Kakaÿako. 
 
An Existing plus Project screenline capacity utilization was conducted and the result shows that 
the project is expected to generate eight transit trips in the weekday AM peak hour and 17 
transit trips in the weekday PM peak hour.  This level of project-generated transit ridership is 
not expected to result in a significant impact to transit ridership and capacity.  Although the 
project would increase vehicular traffic on major transit service corridors, the project’s overall 
effect on intersection level-of-service (LOS) and delay is negligible at most study intersections.  
Therefore, project-generated vehicular traffic is not expected to result in a significant impact to 
transit operations. 
 
In summary, all three screenlines will continue to operate under capacity and, with many mass 
transit stops conveniently located near the project site, the mass transit system could be 
effectively utilized to support MHS sport events.   Future implementation of the east-west 
alignment fixed guideway system could also increase transit utilization to the MHS campus.  
The nearest fixed guideway system stop is proposed at Ward / Halekauwila St., which is less 
than 10 minutes walk to MHS.  Use of such transit systems will continue to be encouraged in 
the future. 
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2.14     PUBLIC FACILITIES 
 
A preliminary engineering report was conducted by Austin, Tsutsumi & Associates, Inc. 
(Appendix D).  The findings are summarized below. 
 
Water 
 
The Honolulu Board of Water Supply (BWS) operates and maintains the water system serving 
MHS.  There are two (2) existing domestic water meters on Pensacola Street and one (1) existing 
8-inch detector check meter for fire protection on King Street currently serving the campus. The 
existing fire protection line threads through the campus with fire hydrants located adjacent to 
the interior roadways. The domestic system loops through the campus with 4-inch and 6-inch 
lines. Individual laterals tap off this loop and connect to the buildings.  The off-site mains 
include a 12-inch main in Kapiÿolani Blvd., 12-inch main in Pensacola Street, and 12-inch main 
in King Street. There are also existing fire hydrants along these major street frontages. 
 
The project will require an average daily demand of about 61,580 gallons per day (gpd), and a 
peak hour flow rate of approximately 385 gallons per minute (gpm), based on an 8-hour day.  
The standard fire flow required for the project is 2,000 gpm for a 1-hour period.  The actual 
required fire flow will need to be determined based on building sprinkler system layouts and 
building types.  See Appendix D for preliminary water demand calculations.  BWS’s pre-
consultation comment letter dated October 19, 2010 indicated that the existing water system is 
presently adequate to accommodate the proposed project (Appendix I).   
 
Existing facilities will continue to be fed from the existing water main and fire protection 
systems. The proposed athletic complex will be served from a new connection to the 12-inch 
main in Kapiÿolani Blvd.  A new 8”x2” FM meter is planned with a 12-inch water line serving all 
new facilities, including provisions for irrigation demand and fire protection.   Fire hydrants 
will be located adjacent to the main plaza which will serve as the fire lane for the complex. 
Buildings that have fire sprinklers will have a minimum 6-inch fire sprinkler connection as well 
as 6-inch fire department connection.   Domestic water laterals will typically be 2-1/2 inches.  
This project will also incorporate water efficient technology and design, and appropriate 
vegetation and landscaping to moderate water irrigation demands.  Previous investigation for 
the availability of non-potable water for irrigation of the softball field and landscaped areas 
revealed that there is no available existing non-potable water source.  This option will continue 
to be explored through the future design phases. 
 
Sewer 
 
The existing McKinley facility is serviced through sewer laterals ranging in size between 6-
inches to 10-inches in diameter, primarily running out to Kapiÿolani Blvd. and Pensacola Street. 
There is an existing 48-inch sewer main that runs under Pensacola Street turning west onto 
Kapiÿolani Blvd.  There is also a 36-inch main in Kapiÿolani Blvd.  Wastewater flows to the Ala 
Moana Sewer Pump Station and then to the Sand Island Wastewater Treatment Plant for 
treatment and ocean disposal.  
 
According to Austin, Tsutsumi & Associates, Inc. (2010),  the project’s preliminary wastewater 
contributions  are  calculated  at  approximately  47,525  gpd.   Assuming  an  8-hour use period, 
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designed peak flow translates to about 426,920 gpd.  Refer to Appendix D for preliminary 
wastewater contribution calculations.   
 
The existing 10-inch sewer main will be abandoned and/or removed and a new 10-inch sewer 
line installed to provide the main trunk serving the campus. The new line will run under the 
proposed plaza area and connect to the existing 36-inch sewer main in Kapiÿolani Blvd. 
Internally, 6-inch and 8-inch laterals will branch off the 10-inch line and provide connections to 
the facilities, including the YMCA, locker rooms, football field, gym, baseball field, and rifle 
range. 
 
Drainage 
 
Generally, drainage runoff from the existing buildings, fields and parking areas is handled as 
surface flow.  Existing drainage infrastructure on adjacent streets consists of catch basins and 
box culverts.  A concrete box culvert on Pensacola Street begins as a 9’x5’ box near King Street 
increasing to a double 10’x5’ box down near Kapiÿolani Blvd.  Bordering the west property line 
between the school and the Blaisdell Center is a Cement Rubble Masonry (CRM) lined ditch 
which runs mauka to makai tying into a 3’x2’ box culvert.  This culvert increases to a 3’x3’ and 
collects runoff from Kapiÿolani Blvd. before discharging into a 4.5’x4’ box culvert at Kamakee 
Street and the double box culvert in Pensacola Street.  These culvert systems ultimately 
discharge into the drainage channel and lagoon system in Ala Moana Park. 
 
Based on Austin, Tsutsumi & Associates, Inc. (2010)’s hydrological calculations, the estimated 
existing drainage runoff from the site is approximately 31.44 cubic feet per second (cfs), based 
on a 10-year recurrence interval/1-hour duration rainfall.  Refer to Appendix D for preliminary 
drainage calculations.  The estimated drainage runoff estimated for the proposed project is 
approximately 61.58 cfs, based on a 10-year recurrence interval/1-hour duration rainfall. 
 
To mitigate the runoff rates and to improve water quality, five individual underground systems 
will be installed in various locations to detain runoff prior to discharge into the City system. 
Two detention systems will be located along the west side of the property within the baseball 
field and new parking lot areas.  Two other detention systems will be located along the south 
side of the new track and football field.  One detention system will be located adjacent to the 
new swimming pool.  The detention systems will provide separation of suspended solids and 
debris from the outflowing water.  If required by the City for additional stormwater quality, 
hydrodynamic separators or filtration devices may need to be installed prior to discharges to 
the City system.  The new drainage system within the school campus will consist of 
underground drain lines ranging in diameter from 8-inch to 24-inches. The system will have a 
combination of connections to the building’s roof gutter collection system as well as drain inlets 
in open areas to collect runoff from fields and pavements.  The football/soccer field is 
anticipated to consist of artificial field turf and will have a subdrainage system to keep the field 
well-drained.  It is anticipated that the connections to the City system will be at the CRM lined-
ditch and the box culvert in Kapiÿolani Blvd. 
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Solid Waste 
 
There will be demolition waste and green waste from site clearing during the construction 
phase.  The nature of the waste that will be generated by the construction of the proposed 
facilities will be minimized by emphasizing full use of materials and recycling.  Proper disposal 
of all solid waste will be specified.   
 
After build-out, solid waste generated by operation activities on site will be collected and 
disposed at approved solid waste disposal facilities.  Recycling of solid wastes will be 
accommodated and implemented to the extent practicable.  Solid waste systems will be 
designed to comply with the applicable State and County requirements.   
 
Electrical System 
 
Moss Engineering conducted an electrical and utility assessment for the proposed project in 
August 2010 (Appendix E).  Electrical power to the campus is provided by Hawaiian Electric 
Company (HECO).  The electrical vault is located within a stand-alone building between 
Buildings G (Hirata Hall) and P-10 (Graphic Arts).  Building 857 (McKinley School for Adults) 
at the southeast corner of the campus is serviced by a separate HECO pad-mounted 
transformer.  From the Main Switch Board (MSB), electrical power at 480/277 Volts is 
distributed to various buildings on campus via a system of handholes and underground ducts.  
Transformers within the individual buildings convert the 480/227 Volts down to 208/120 Volts 
where required for general power utilization. 
 
According to information received from HECO, the school operated at an average demand of 
846 KVA or 85% of total electrical capacity between October 2007 and September 2008.  The 
lowest average energy demand during the above period was 747 KVA in January 2007.  The 
highest average energy demand was 974 KVA (97.4% of total electrical capacity) in August 2008.   
In order to accommodate the electrical requirements of the ACMP, the electrical service capacity 
to the campus needs to be increased by one or a combination of these means: 
 
Option 1:  Existing services to remains as-is for existing buildings and provide new service for 
new athletic complex improvements. 
 
Option 2: Upgrade to larger HECO service transformer & MSB; provide new service for new 
athletic complex improvements. 
 
Option 3:  Provide separate HECO permanent and/or temporary services to new athletic 
complex facilities as they are built. 
 
Telecommunications 
 
Moss Engineering conducted an electrical and utility assessment for the proposed project in 
August 2010 (Appendix E).  The main telephone room is located in the Administration Building. 
Telephone cabling is distributed to various buildings on campus via a system of handholes and 
underground ducts.  The telephone system is maintained by a third-party vendor. 
 
The main data (computer) room is located in the Administration Building.  Data cabling is 
distributed to various buildings on campus via a system of handholes and underground ducts.  
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The data system is maintained by the Department of Education’s Network Support Services 
Branch (NSSB). 
 
The main media room is located in Building T (Audio/Visual Center).  Television cabling is 
distributed to various buildings on campus via a system of handholes and underground ducts. 
The television distribution system is maintained by the Department of Education’s Network 
Support Services Branch (NSSB). 
 
Telecommunications system handholes (HH) are sufficiently distributed throughout the 
campus and will be able to support telecommunications requirements of the new athletic 
complex. 
 
 
2.15   AIR QUALITY 
 
B.D. Neal and Associates examined the potential air quality impacts related to the proposed 
project (Appendix F).  According to the assessment, air quality in the vicinity of the project 
presently is mostly affected by emissions from vehicular sources which emit carbon monoxide, 
nitrogen oxides, hydrocarbons and other air pollutants.  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 in the downtown Honolulu area.   
 
Potential direct short-term impacts on air during project construction may include: (1) fugitive 
dust from soil excavation, aggregate processing and vehicle movement and (2) exhaust 
emissions from on-site construction equipment.  Indirect short-term air quality impacts may 
include: emissions from disruption of traffic on nearby roadways, from slow moving 
construction equipment traveling to and from the project site, and from a temporary increase in 
local traffic caused by commuting construction workers.   
 
Potential long-term impact on air quality from the project is primarily associated with carbon 
monoxide emissions from motor vehicles in areas near traffic-congested intersections.   
The project traffic study indicates that with the project, peak-hour traffic volumes at the studied 
intersections would likely increase by 1 percent or less and the existing traffic level-of- service at 
these intersections is reasonably good.  Based on B.D. Neal’s assessment, traffic volume 
increases of less than about 5 percent or less than about 100 vehicles per hour and traffic 
approach volumes of less than about 1,000 vehicles per hour do not cause any significant 
impacts on air quality if adequate traffic level-of-service is provided. 
 
By the year 2030, some degradation is expected to occur with or without the project, especially 
at the intersection of Kapiÿolani Blvd. and Ward Avenue.  The project traffic study indicates that 
future (2030) traffic approach volumes at some intersections in the project area could exceed 
10,000 vehicles per hour and level-of-service could be poor.  While this suggests that “hot spot” 
areas could occur where the maintenance of air quality standards could be jeopardized, the very 
small amount of project traffic would not contribute to this significantly. Considering the small 
project-related traffic volumes that are expected, traffic from the proposed project should have 
no measurable long-term impacts on air pollution levels in the project area.   
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2.16   NOISE 
 
Y. Ebisu and Associates examined the potential noise impacts related to the proposed project 
(Appendix G).  Summary of findings are summarized below. 
 
Traffic Noise Impacts 
 
Currently, the calculated traffic noise levels at residences along Kapiÿolani Blvd, Pensacola 
Street, Piÿikoi Street, and Ward Avenue exceed the 66 Equivalent Sound Level (Leq) threshold 
that is used by the State Department of Transportation, Highways Division, for identifying 
potential traffic noise impacts.  By 2030, future traffic noise levels are expected to increase by 1.7 
to 3.6 dB along the streets in the project environs, with or without the athletic complex.  The 
projected increases in future traffic noise levels associated with planned athletic complex are 
less than 0.40 dB, and will be very difficult to perceive over the 20-year period (between 2010 
and 2030).  Therefore, future traffic noise impacts should not occur as a result of the proposed 
athletic complex. 
 
Noise Impacts from On-site Facilities 
 
The on-site facilities located on the ACMP represent potential concentrations of high level noise 
emitters in the form of crowd noise during sport events which will occur at these facilities.  
Typical sound levels in spectator areas are expected to be in the 85 to 95 dBA range, and 
intermittent rather than continuous.  The crowd noise levels during sport events that are held 
indoors can be attenuated by the facility enclosures.  The crowd noise levels during outdoor 
sports events are not attenuated.  Outdoor public address system could also emit high levels of 
sound from the speakers.  The outdoor and indoor sports events at MHS athletic complex will 
be the same as those which occur prior to the completion of the new complex.  Softball playoff 
games at the softball stadium during  the month of May is projected to generate a maximum 
crowd noise levels in the 65 to 70 dBA range at the closest high rise condominium, 400 feet 
south of the softball stadium.   The next closest high rise condominium is located at the corner 
of Kapiÿolani Blvd. and Pensacola Street, approximately 1,000 feet from the softball stadium.  
The projected maximum crowd noise level at 1,000 feet is in the 55 to 60 dBA range.  The 
projected maximum crowd noise level at both condominiums is not significantly different from 
the fluctuating levels of traffic noise along Kapiÿolani Blvd.  Therefore, adverse noise impacts 
from the athletic complex are negligible and should not be significantly different from current 
conditions. 
 
 Construction Noise Impacts 
 
The potential for adverse noise impacts from short term construction activities exist, particular 
during school classroom hours when construction activities occur.  However, the majority of the 
athletic complex facilities are located away from the classroom buildings, with a buffer distance 
of 100 feet or more.  Construction noise levels are typically highest during earthwork (75 to 85 
dBA at 100 feet).  The use of sound attenuating barriers between the construction sites and 
classroom buildings may be used during classroom hours.   
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2.17   HAZARDOUS MATERIALS 
 
The proposed project requires demolition of the existing rifle range, tennis courts, playcourts, 
Boys P.E. locker facility, cottage, portable classroom, and weight room.  The existing 
gymnasium will also be renovated.  Prior to demolition and/or renovation of existing 
structures, building materials will be sampled using destructive sampling protocols to collect 
representative samples for asbestos and lead paint analysis.   

 
A preliminary sampling and testing of surface (0” to 6”) soils at the existing rifle range was 
performed by Enpro Environmental, Inc. in October 2010 (Appendix H).  The testing result 
confirmed lead present in the soil as high as 249,000 mg/kg (total lead concentration).   
 
Prior to demolition of the rifle range, a Site Characterization will need to be performed.  The 
soils of the range will be sampled and tested to determine the vertical and areal extent of lead 
concentrations.  The test result will determine whether levels of total lead are above the State of 
Hawaiÿi Department of Health unrestricted (residential) use level of 200 mg/kg, and/or levels 
of leachable lead in the soil is at or above the toxicity characteristic (TC) limit of 5.0 mg/kg.  
Sampling protocols will adhere to the specifications of the latest edition of the Technical 
Guidance Manual of the Hazard Evaluation and Emergency Response Office of the State of 
Hawaiÿi Department of Health. 
 
In addition to the field work and laboratory analysis, the Site Characterization will include a 
Work Plan, a Sampling & Analysis Plan, and a Site Specific Health & Safety Plan.   
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2.18   SOCIO-ECONOMIC CHARACTERISTICS 
 
There is currently no permanent population on the project site.  However, MHS students, MHS 
faculty, and neighborhood residents frequently use the existing athletic facilities.  The Diamond 
Head portion of the site is temporary being used for staging for a City and County of Honolulu 
contractor and as yard space for a landscape nursery.   
The anticipated socio-economic impacts for the local community are positive.  The athletic 
complex will provide MHS students and the general public with quality facilities for practices, 
games, and recreation.  
 
No additional long term jobs are planned as part of the project.  The relocated YMCA facility is 
expected to retain current employees.  The partnership with the YMCA, whereby the State 
provides the land and the YMCA develops facilities that may be used by MHS students, is a 
model that may be pursued for the development of other facilities within the athletic complex. 
 
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. 
 
The project will create short-term benefits as a result of design and construction employment.  
Local material suppliers and retail businesses can also be expected to benefit through a 
multiplier effect from the increased construction activities.  
 
 
2.19    PROTECTIVE SERVICES 
 
The Main Police Station on Beretania St., 0.5 miles northwest of MHS, provides police protection 
to the campus.   
 
Kakaÿako Fire Station on Queen St. (Station 9), Makiki Fire Station at Piÿikoi St. and Wilder 
Avenue (Station 3), and the Päwaÿa Fire Station at Kehaka and Makaloa Streets (Station 2) are 
within one mile of MHS. 
 
 
2.20    VISUAL RESOURCES 
 
The project site is located in an urban residential and commercial mixed-used area.  The existing 
views from the site consist of the surrounding urbanized area and roadways (Figures 2.4 through 
2.6).  To the north, Thomas Square Park, low-rise commercial buildings, First Chinese Church of 
Christ in Hawaiÿi, and the Kaiser Permanente Honolulu Clinic are visible.  Low- and mid-rise 
residential complexes, a high-rise condominium complex, and Makiki Christian Church are 
visible to the east.  Neal S. Blaisdell Center is located to the west.  Low- and mid-rise 
commercial buildings and high rise condominium complexes are visible to the south. 
 
Views of the project site consist of existing athletic fields, athletic building structures, and 
construction base yards.  There are a few shade trees in the perimeter landscaping.   
 
The project site is primarily located along Kapiÿolani Blvd. and is subject to Kakaÿako Mauka 
Area Plan View Corridor Street setback requirements.  The YMCA wellness facility (2 stories 
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high) and its parking structure (3 stories high) will be the most visible structures of the athletic 
complex along Kapiÿolani Blvd.  To minimize the impact, the height of the facility and the 
parking structure will not exceed the Mauka Area Plan’s 45’ podium height limit.  The 
architectural design will reflect MHS’s unique architectural character and architectural character 
of the surrounding modernized Kakaÿako Mauka neighborhood (Figure 2.7).  The design will 
also comply with Kakaÿako Mauka Area Plan - Urban Design Plan.  The YMCA wellness facility 
will provide a visual transition between the Neal S. Blaisdell Center and the Honolulu Design 
Center and will enhance the urban landscape along Kapiÿolani Blvd.  Landscape components of 
the master plan will improve the visual character of the project site from pedestrian and 
roadway perspectives.  Adverse impacts on the mauka view plane from the shoreline are not 
anticipated.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2.4    View along S. King Street and the Project Site 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.5   View along Kapiÿolani Blvd. and the Project Site 
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Figure 2.6   View along Pensacola Street and the Project Site 
 
 

 Figure 2.7   Conceptual Rendering of the YMCA Wellness Facility along Kapiÿolani Blvd.  
 

Source: Group 70 International, 2010 
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2.21   LAND USE CONTROLS 
 
MHS is designated as “Urban” according to the State Land Use Commission’s State of Hawaiÿi 
Land Use Classification (Figure 2.8). Land uses in urban areas are under respective counties’ 
jurisdiction.  Pursuant to Act 153, SLH 1976, authority was granted by the Legislature to the 
Hawaiÿi Community Development Authority (HCDA) to supersede County ordinances.  HCDA 
has the overriding authority over local controls such as Development Plans and Zoning (Park, 
2010). HCDA is responsible for revitalization plans of underused and deteriorating urban areas 
in the State.  These areas are designated as “Community Development Districts” (CDD).  The 
Kaka‘ako area was designated as the first CDD (see Figure 2.9), and is composed of the 
Kaka‘ako Mauka area and Kaka‘ako Makai area.   
 
MHS is situated in the Mauka area of the Kaka‘ako Development District.  HCDA’s  Mauka 
Area Plan designates MHS as a “Public” land use (Figure 2.10).  The McKinley High School 
ACMP is consistent with this land use designation. 
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 Figure 2.8:  State Land Use Classification Map 
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 Figure 2.9 Honolulu County Zoning Map
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              Figure 2.10 Kakaÿako Mauka Area Plan Land Use Map      
 

Source: HCDA June, 2005 
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 3.0  SUMMARY OF POTENTIAL ENVIRONMENTAL 
IMPACTS AND MEASURES TO MITIGATE ADVERSE 

EFFECTS 
 

The McKinley High School ACMP has been developed in a collaborative process with 
representatives from the State Department of Education, MHS administration and athletics 
program, and the YMCA. Through the environmental assessment of the ACMP, information 
has been gathered in regards to the existing conditions and features that could affect or be 
affected by the project, field investigations were conducted, and a process of consultation was 
undertaken. In summary: 
 

• The proposed athletic complex overlays existing athletic facilities, sport fields, and open 
grass areas; 

• There are no rare, threatened, or endangered flora or fauna on the site; 
• The site is not located in the tsunami evacuation zone; however, a portion of the site is 

located in a flood hazard area; 
• There are no streams, ponds, or wetlands on the site; 
• City and County of Honolulu water and wastewater systems are available to support the 

ACMP;  
• Existing athletic facility structures may contain hazardous materials.  High concentration 

of lead has been found in the soil sample at the existing rifle range; 
• The project vicinity is noted for historic wetlands, lo‘i kalo, and salt ponds.  There is a 

possibility of finding cultural resources below ground.  An Archaeological Inventory 
Survey Plan has been prepared and is currently under review by State Historic 
Preservation Division; 

• In order to accommodate the electrical requirements of the Athletic Complex Master 
Plan, HECO’s electrical service capacity to the campus must be increased; 

• The traffic noise levels along Kapiÿolani Blvd, Pensacola Street, Piÿikoi Street, and Ward 
Avenue currently exceed the State Department of Transportation, Highways Division’s 
66 Equivalent Sound Level (Leq) threshold during peak traffic hour; and 

• The area along Kapiÿolani is subject to the Kakaÿako Mauka Area Plan View Corridor 
Street setback requirements. 

 
 

3.1 SHORT-TERM IMPACTS 
 
Site work (grubbing, grading, and excavation) is the first disruptive construction activity on the 
environment. Site work is a source of fugitive dust, therefore, the contractor shall exercise 
stringent dust control measures using Best Management Practices and comply with State 
Department of Health Chapter 60.1 Air Pollution Control regulations.  Potential mitigation 
measures include a frequent watering program to keep bare-dirt surfaces in active construction 
areas from becoming significant sources of dust; covering open-bodied trucks at all times when 
in motion if they are transporting materials likely to give rise to airborne dust; and tire washing 
or road cleaning to eliminate sources of dust in construction areas. 
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Site work will also create opportunities for runoff and erosion.  Grubbing, grading, excavation, 
and stockpiling will comply with the City and County of Honolulu 1999 Rules Relating to Soil 
Erosion Standards and Guidelines and the 2000 Storm Drainage Standards to reduce pollution 
associated with storm water runoff.  Temporary erosion control measures will be incorporated 
during construction to minimize soil loss and erosion hazards. Best Management Practices may 
include temporary sediment basins, temporary diversion berms and swales to intercept runoff, 
silt fences, dust fences, inlet protection, slope protection, stabilized construction entrances and 
truck wash-down areas.  Permanent sediment control measures will be used once construction 
is completed. 
 
A National Pollutant Discharge Elimination System (NPDES) permit for storm water runoff 
from construction activities will be required because more than one acre of land area will be 
cleared, cumulatively, for the athletic complex project.  Any discharges related to project 
construction or operation activities will comply with applicable State Water Quality Standards 
as specified in Hawaiÿi Administrative Rules, Chapters 11-54 and 11-55 Water Pollution Control, 
Department of Health.    
 
Construction noise will be most prominent during the early stages of site work and foundation 
work and gradually diminish as structures are erected and roofed.  Once the exterior structure 
of a facility is completed, the remaining construction activities will take place inside the 
building and the exterior walls will help attenuate the noise.  Land zoned for public use is 
placed in the Class A zoning district according to the 1996 Community Noise Control 
regulations.  The maximum permissible sound level for excessive noise source in the Class A 
zoning district is 55 dBA between 7:00 AM and 10:00 PM and 45 dBA between 10:00 PM and 
7:00 AM.  Construction activities are likely to produce noise above the permissible daytime 
noise level and a Noise Permit will be required.  Mitigation measures may include the use of 
properly muffled construction equipment, the use of equipment staging and material storage 
areas away from classroom buildings and noise sensitive neighbors, scheduling very noisy 
activities to after school hours, and the use of broadband back up alarms by construction 
equipment which are less audible than the high frequency beeper type alarms. 
 
Prior to demolition and renovation of existing athletic facility structures, the following standard 
procedures for hazardous material sampling and disposal will be followed. 
 
• Asbestos 
 
Sampling and testing shall follow United States Environmental Protection Agency (USEPA) and 
State of Hawaiÿi Department of Health guidelines.  Building materials with an asbestos 
concentration of greater than one percent shall be considered asbestos containing materials and 
managed per Federal and State regulations. 

 
• Lead Paint 

 
One sample for each structure to be demolished shall be collected.  Structures with less than 5.0 
mg/kg Toxic Characteristic Leaching Procedure (TCLP) lead may be demolished and disposed 
of in a local, municipal landfill.  Structures (or segregated lead paint containing components) 
with greater than 5.0 mg/kg TCLP lead shall be disposed in a regulated hazardous waste 
management facility.   
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• Universal Wastes 
  
Buildings should be inventoried for PCB containing light ballasts and mercury containing 
lamps.  PCB containing light ballasts and mercury containing lamps shall be handled per 
Universal Waste regulations. 
 
A Site Characterization shall be performed prior to demolition of the existing rifle range.  If the 
Site Characterization soil sampling results indicate there is impacted soil near or in contact with 
ground water, monitoring wells will be installed to evaluate the presence and extent of ground 
water contamination.  If levels of lead in ground water exceed the State of Hawaiÿi ground 
water standards, then ground water impact will also be delineated and addressed during the 
Site Characterization.  Upon completion of site characterization of soils and ground water, a Site 
Remediation Management Plan will be developed to properly manage the soil and ground 
water per State and Federal regulations and guidelines.  Remedial alternatives to address soil 
contamination may include: 
 

   1.   Removing the impacted soil offsite for disposal at local and/or mainland disposal   
         facilities. 

2.   Screening the soil to remove the lead and then recycling the captured material. 
3.   Capping the soil in place. 
4.   Removing the soil and capping it elsewhere on the property. 

 
 
3.2 LONG-TERM IMPACTS 
 
New Gymnasium and Replacement Boys P.E. and Athletic Locker Facilities 

MHS athletic teams and students will benefit from the proximity of the locker and shower 
facilities to the replacement field/track and the new gymnasium.   Area residents will also 
benefit from the use of the new gymnasium.   

The locker facilities are expected to be used after school hours and on weekends.  The 
gymnasium will be used during school hours for P.E. classes as well as after school hours and 
on weekends for practices and games.  Users will generate noise which should not be audible 
beyond school grounds and should not interfere with classroom instruction.  Distance from 
classrooms, the presence of existing street traffic and noise, existing school structures, and street 
trees should aid in mitigation of noise from the facilities. 

The locker facilities and the new gymnasium will not result in significant visual impacts.  The 
design and the height will resemble the existing gymnasium and athletic locker facilities. 

The proposed new gymnasium will be designed to achieve the U.S. Green Building Council’s 
Leadership in Energy and Environmental Design (LEED) for New Construction Silver rating.  
As such, the project will be designed to minimize environmental impacts and ensure that 
development is done in a sustainable manner.   
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The exterior of these facilities will be lighted at night for security and safety purposes.  The 
brightness of the exterior lighting will be equivalent to existing lights on other school buildings 
and will not result in light spillage beyond school grounds. 

Replacement Baseball Facilities, Rifle Range, Tennis Complex, and Field/Track Facilities    

MHS athletic teams, students, and atea residents will benefit from high standard outdoor 
athletic facilities that will replace the existing facilities.  These facilities will have security lights 
and will not generate light spillage beyond school grounds.  Full cutoff dark night fixtures will 
be used to help mitigate night-flying bird fallout. 

The replacement facilities will not result in adverse visual impacts.  The baseball facility and the 
rifle range will not be visible to the public as they will be shielded from view by the YMCA 
facility.  The tennis complex and field/track facilities will be located on the makai end of the 
MHS campus, similar to the existing facilities.  The replacement field/track will be about half 
the length of the existing field/track because of the broken back configuration.   

The replacement baseball facility may generate spectator noise that could be audible beyond 
school ground during games.  However, the noise is expected to be intermittent in volume and 
occurrence.  The crowd noise generated during the softball playoffs has been assessed in Section 
2.17 to have no adverse impacts on the surrounding properties due to the current traffic noise 
level. 

 

YMCA  

MHS students will benefit from swimming pool and fitness facilities at the YMCA. Residents 
who have YMCA membership will also benefit from the use of all YMCA facilities.   

YMCA facilities are expected to be used during normal operating hours from Monday thru 
Friday 5:00 AM-10:00 PM, Saturday 5:00 AM-6:00 PM, and Sunday 7:00 AM-5:00 PM.  Wellness 
facilities and support areas will be enclosed and are not expected to generate noise that will 
interfere with classroom instruction.  The swimming pool may generate noise from youth 
swimming classes which will be held on weekdays and on the weekends.  Distance from 
classrooms, the presence of existing street traffic and noise, existing school structures, and street 
trees should mitigate noise impact to classroom instruction. 

The YMCA wellness facility (2 stories high) and the parking structure (3 stories high) will have 
moderate visual impact from Kapiÿolani Blvd.  Both structures will comply with the Mauka 
Area Plan’s 45’ podium height limit and will meet the view corridor setback requirements.  The 
architectural design will reflect MHS’s unique architectural character and character of the 
“modernized” Kakaÿako Mauka neighborhood.  The design will comply with the Kakaÿako 
Mauka Area Plan - Urban Design Plan. 

The exterior of these facilities will be lighted at night for security and safety purposes.  The 
brightness of the exterior lighting will be equivalent to existing lights on other school buildings 
and will not result in light spillage beyond school grounds. 
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MHS Athletic Complex Facilities Overall 

Water, wastewater, and telecommunications infrastructure are available to accommodate the 
proposed facilities. The project will incorporate water efficient technology and design, and 
appropriate vegetation and landscaping to moderate water irrigation demands.  Non-potable 
water sources for irrigation use will be further investigated.  Runoff from the proposed facilities 
will be intercepted and detained by individual underground systems prior to discharge into the 
City system. 

HECO’s electrical service capacity to the campus will be increased to accommodate the electrical 
requirements of the Athletic Complex Master Plan improvements.  

Long-term adverse impacts on ambient air quality are not anticipated as a result of the 
proposed project.   

The project will not have a significant impact to transit ridership and capacity.  The effect of 
project-generated vehicular traffic on transit operations in the project area is also expected to be 
negligible. Therefore, no mitigation measures for transit conditions are required. 

Adverse impacts on traffic are not anticipated as a result of the proposed project.  Under the 
2030 Cumulative Conditions, Kapiÿolani Blvd./South Street/King Street intersection would 
operate at unacceptable LOS (LOS F) during PM peak hour and Kapiÿolani Blvd./Ward Avenue 
intersection would operate at unacceptable LOS (LOS F) during AM and PM peak hours 
regardless of the project.   

  

 

 

 

 

 

 

 

 

 

 

 



McKinley High School Athletic Complex Master Plan 
Final Environmental Assessment  

 

 3-6

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 

 

 

 

 

 



 4.0 
ALTERNATIVES TO THE PROPOSED ACTION 



McKinley High School Athletic Complex Master Plan 
Final Environmental Assessment  

 

 4-1

 4.0  ALTERNATIVES TO THE PROPOSED ACTION 
 

Alternatives to the proposed action are addressed in this section. The potential benefits and 
impacts of alternative development schemes are evaluated along with the no-action alternative.  
 
 
4.1 NO ACTION ALTERNATIVE 
 
The “No Action” alternative is addressed in this EA as required by Chapter 343 and HAR §11-
200.  A no action alternative would retain the status quo of the site.  The No Action alternative 
would not provide MHS students and community residents with high quality athletic facilities, 
therefore not meeting the objectives of the proposed action.  The “No Action” would preclude 
the short and long-term beneficial and adverse impacts described in this environmental 
assessment. 
 
 
4.2 ALTERNATIVE MASTER PLAN CONFIGURATION 
 
The design team, in consultation with the State Department of Education, investigated alternate 
configurations and associated costs for placement of the athletic facilities.  One such alternative 
included provision of a football stadium with a significant amount of spectator seating. The 
Conceptual Master Plan shown in Figure 1.4 was selected as the desired solution.  Other 
configurations for placing athletic facilities would have resulted in environmental impacts 
significantly different from those associated with the selected alternative and described in this 
environmental assessment. 
 
 
4.3 ACTIONS OF A DIFFERENT NATURE PROVIDING SIMILAR BENEFITS 
 
There are actions of a different nature that could potentially provide benefits in comparison to 
the new McKinley High School ACMP.  Students and community residents could continue to 
use existing athletic facilities in the neighborhood.  However, HCDA’s Final Supplemental 
Environmental Impact Statement for the Kakaÿako Draft Mauka Area Plan indicated deficiencies 
in park/recreational facilities within the area.  This problem is likely to escalate with the on 
going residential development in Kakaÿako Mauka, therefore, increasing users at existing public 
and private park/recreational facilities in the area is not a desirable option.  Additional 
recreational/athletic facilities could be constructed elsewhere.  Depending on the location, the 
potential environmental impacts as a result of the permanent improvements to support the 
increased demand for athletic facilities could be similar or greater than the proposed action.  
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 5.0  PERMITS AND APPROVALS 
 

The following permits are anticipated to be required for the project.  Additional permits and 
approvals may also be required. 
 
 
State of Hawaiÿi  

Department of Health 
• National Pollutant Discharge Elimination System (NPDES) 
• Variance from Pollution Controls (Noise Permit) 

Hawaiÿi Community Development Authority 
• Development Permit 

 

City and County of Honolulu 

Department of Planning and Permitting 
• Building Permit for Building, Electrical, Plumbing, Sidewalk/Driveway, and Demolition 

Work 
• Grubbing, Grading, and Stockpiling 
• Permit to Excavate Public Right-of-Way 

Board of Water Supply 
• Water Use Permit 

Department of Transportation Services 
• Street Usage Permit 
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 6.0  AGENCIES AND ORGANIZATIONS CONSULTED IN 
THE ENVIRONMENTAL ASSESSMENT PROCESS 

  
Listed below are agencies and parties contacted regarding the proposed project during the 
environmental assessment process.  An asterisk (*) identifies agencies and organizations that 
submitted written comments during the pre-consultation and/or DEA period.  All comment 
letters and responses are found in Appendix I. 
 
Federal Agencies 

U.S. Fish and Wildlife Service* 
 
State of Hawaiÿi Agencies 

State Department of Education, Facilities Development Branch 
State Department of Education, Athletics Program 
Department of Education, School Complex Superintendent’s Office (McKinley/Roosevelt) 
Department of Accounting and General Services* 
Department of Business, Economic Development & Tourism (DBEDT) 
Department of Business, Economic Development & Tourism (DBEDT), Office of Planning 
Hawaiÿi Community Development Authority (HCDA) 
Department of Transportation* 
Department of Health Clean Water Branch* 
Department of Land and Natural Resources (DLNR), Land Division* 
Department of Land and Natural Resources (DLNR), Historic Preservation Division 
Office of Environmental Quality Control* 
Office of Hawaiian Affairs* 
McKinley High School Principal, Athletic Staff, Faculty, Student Activities Coordinator, and 
Student Council President 

County of Honolulu Agencies 

Board of Water Supply* 
Department of Design and Construction* 
Department of Environmental Services 
Department of Planning and Permitting 
Department of Parks and Recreation* 
Department of Transportation Services* 
Wastewater Division 
Fire Department* 
Police Department* 
 
Elected Officials 

The Honorable Carol Fukunaga, 11th Senatorial District* 
The Honorable Brickwood Galuteria, 12th Senatorial District* 
The Honorable Suzanne Chun-Oakland, 13th Senatorial District 
The Honorable Tom Brower, 23rd Representative District* 
The Honorable Della Au Belatti, 25th Representative District 
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The Honorable Karl Rhoads, 28th Representative District* 
The Honorable Ann Kobayashi, Council District 5* 
The Honorable Tulsi Gabbard Tamayo, Council District 6* 
 
Other Parties and Organizations 

Kaka'ako Business and Landowners Association 
Makiki/Lower Punchbowl/Tantalus Neighborhood Board No. 10 
Ala Moana/Kakaÿako Neighborhood Board No.11 
Hawaiian Electric Company 
YMCA 
MHS Alumni Association  
MHS Foundation 
MHS PTSA 
Hawaiÿi High School Athletic Association  
Kakaako Improvement Association 
Neal Blaisdell Center 
General Growth Properties 
Moana Pacific AOAO 
Ala Moana/Kakaako Senior Housing: Wisteria Vista, Academy Gardens Apartment, 

Honuakaha Elderly Apartment, Na Lei Hulu Kupuna, and Pohulani Elderly 
Makiki Christian Church 
First Chinese Church of Christ in Hawaiÿi 
Kaiser Permanente 
HMSA 
KAHEA 
Hui Mälama I Na Kupuna O Hawai`i Nei 
MVE Pacific 
Jan Becket 
Kawaiaha‘o Church 
Kahu for Kaniakapupu—Kau‘ikeaouli’s Summer Palace 
Ka Lei Maile Ali‘i Hawaiian Civic Club 
Carole Kai 
Kapanui, Lopaka 
Kapua, Charles 
Kaopuiki, Pi‘ilani 
Mitchell, Samuel 
Peahi, Curtis 
Stender-Jenkins, Leimomi 
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 7.0  FINDINGS SUPPORTING 
ANTICIPATED DETERMINATION 

   
 
7.1    ANTICIPATED DETERMINATION 
 
In assessing the project in accordance with the significance criteria outlined in Chapter 343, 
Hawaiÿi Revised Statutes (HRS), and Section 11-200-12, State Administrative Rules, Contents of 
Environmental Assessment, it is anticipated that the proposed action will not result in 
significant adverse impacts on the natural or human environment.  A Finding of No Significant 
Impact (FONSI) is anticipated for this project. 
 
 
7.2    REASONS SUPPORTING THE ANTICIPATED DETERMINATION 
 
The potential impacts of the development and future use of the proposed McKinley High 
School ACMP have been examined and discussed in this Final Environmental Assessment.  
There are no significant environmental impacts expected to result from the proposed action.  
This determination is based on the following assessments: 
 
(1) Involve an irrevocable loss or destruction of any natural or cultural resources. 
 
The proposed project does not involve known destruction of existing natural or cultural 
resources.  During the course of construction, DOE will perform archaeological monitoring.  In 
the event that any cultural or archaeological remnants are unearthed, the Historic Preservation 
Division (SHPD) of the State Department of Land and Natural Resources (and others as 
required) will immediately be notified, and their treatment will be conducted in strict 
compliance with SHPD requirements.  
 
(2) Curtail the range of beneficial uses of the environment. 
 
The proposed action does not curtail the range of beneficial uses of the environment.  The 
project will provide high standard recreational facilities to partially meet existing and future 
needs for such facilities in the Kakaÿako Mauka area.  The athletic complex will provide 
beneficial use, to MHS students and faculty, residents, youth athletic teams, and YMCA 
members.  New facilities are proposed on land currently used for recreational and support uses. 
Construction and operation of the new facilities will be performed in accordance with Federal, 
State and County regulations, thereby minimizing potential impacts to air and water quality 
and ambient noise levels.   
 
(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 will 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.  Construction-related impacts of noise, dust, and 
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emissions will be mitigated through compliance with the State Department of Health 
Administrative Rules.   
 
(4) Substantially affects the economic or social welfare of the community or State. 
 
The proposed action will have positive direct and indirect economic benefits to the State and 
County through the flow of construction spending and employment income through the 
economy.  As discussed in Section 2.10, the proposed action is not expected to adversely affect 
traditional Hawaiian rights related to gathering, access, or other customary activities within the 
project area or its vicinity or any cultural practices or beliefs.  There are no Native Hawaiian (or 
other ethnic group) cultural practices customarily and traditionally exercised for subsistence, 
cultural and religious purposes that are known to occur on the project area.  The scale of the 
new building will not affect regional wind patterns or important mauka-makai and Diamond 
Head-ewa views. Design and construction work will generate indirect and induced 
employment opportunities and multiplier effects, but not at a level that would generate any 
significant population expansion.    
 
(5) Substantially affects public health. 
 
The proposed action will not substantially affect public health.  Typical short-term construction-
related impacts (e.g., noise and air quality) are anticipated, but will be temporary and will 
comply with State and County regulations.  Standard construction best management practices 
will be used to minimize the temporary impacts.  The proposed action will not generate 
sufficient solid waste or other emissions to have a significant adverse effect on public health. A 
Site Characterization process will be conducted at the existing rifle range to determine whether 
there is lead contaminated soil near or in contact with ground water.  Upon completion of site 
characterization of soils and ground water, a Site Remediation Management Plan will be 
developed to properly manage the soil and ground water per state and federal regulations and 
guidelines.  Public health benefits include enhanced wellness for those who make use of the 
athletic facilities. 
 
(6) Involves substantial secondary impacts, such as population changes or effects on public 

facilities. 
 
Substantial effects on public facilities are not anticipated.  The City and County of Honolulu 
water and wastewater systems are adequate and available for the proposed demands associated 
with the proposed project.  HECO’s electrical service capacity to the campus will be increased to 
accommodate the electrical requirements of the ACMP. The proposed action will not result in 
population growth. 
 
(7) Involves a substantial degradation of environmental quality. 
 
The ACMP encompasses areas currently used for athletic facilities and open areas and will not 
substantially degrade environmental quality. Long-term impacts to air and water quality, noise 
levels, and natural resources will be minimal. The use of standard construction and erosion 
control best management practices will minimize the anticipated construction-related short-
term impacts.   
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(8) Is individually limited but cumulatively has considerable effect upon the environment 
or involves a commitment for larger actions. 

 
Development of the proposed athletic complex is not a commitment to a larger action and will 
not promote substantial population growth.  Instead, it partially fulfills anticipated demands for 
recreational facilities in an area already approved for residential growth. 
 
(9) Substantially affects a rare, threatened or endangered species, or its habitat. 
 
There are no endangered plants or animal species nor is there habitat for such species located 
within the project site. 
 
(10)  Detrimentally affects air or water quality or ambient noise levels. 
 
Short-term effects on air, water quality or ambient noise levels during construction will be 
mitigated by compliance with State and County rules which regulate construction-related 
activities. 
 
After construction, the potential impacts to air and water quality are anticipated to be minimal.  
No significant increases in traffic noise are predicted to occur as a result of project traffic 
following project build-out. Noise associated with school activities, including athletic facilities, 
are limited to the hours of 7:00 AM and 10:00 PM.  Noise levels associated with crowd noise at 
outside venues is not expected to differ significantly from the fluctuating levels of traffic noise 
along Kapiÿolani Blvd. 
 
Athletic complex facilities, including the baseball field and the field/track facility will only have 
security lighting.  The tennis courts will be lit for evening use. Measures to mitigate light 
spillage into surrounding residents are described in Chapter 3. 
 
 
(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 makai portion of the project site is located in Flood Zone A, which subject to a 1% annual 
chance of flood.  Portions of the proposed YMCA wellness center and parking structure, tennis 
courts, and field/track facility will be located in Flood Zone A.  Development and construction 
of buildings and facilities in this area will comply with development standards for the flood 
hazard district regulations, Sections 21-9.10 through 21-9.10-14, Revised Ordinance of Honolulu 
and other applicable State and County regulations. 
 
(12) Substantially affects scenic vistas and view-planes identified in county or state plans or 

studies. 
 
According to the Kakaÿako Mauka Area Plan (June 2005, unofficial compilation), Kapiÿolani 
Blvd. and Pensacola St. are designated as view corridor streets.  Buildings along these view 
corridor streets are required to comply with view corridor setback requirements in order to 
preserve mauka-makai and Diamond Head-ewa views.  The view corridor setback starts at the 
yard setback line and includes a 1:1 sloping plane setback from the 20’ height level to the 45’ 
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podium height limit level and an additional 35’ upper-level tower setback (above 45’ height 
level).  The YMCA wellness center and parking structure are the only two structures proposed 
in the master plan that are clearly visible from Kapiÿolani Blvd.  Neither structure will exceed 
the Mauka Area Plan’s 45’ podium height limit.  Both structures will meet view corridor setback 
requirements. The architectural design will reflect MHS’s unique architectural character and 
architectural character of the “newer” Kakaÿako Mauka neighborhood.  The design will comply 
with Kakaÿako Mauka Area Plan - Urban Design Plan.  Landscaping will be used to improve the 
visual character of the complex. 
 
(13) Require substantial energy consumption. 
 
Construction of the project will not require substantial energy consumption relative to other 
similar projects.  Modern energy efficient appliances and fixtures and green design concepts 
will be used where possible.  The new gymnasium will be designed to achieve a LEED Silver 
rating.  
 
 
7.3      SUMMARY 
 
Based on the above findings, further consideration of the project’s impacts through the 
preparation of an Environmental Impact Statement is not warranted.  A Finding of No 
Significant Impact (FONSI) is anticipated for this project.   
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ur
ia

l 
C

ou
nc

il 
(O

IB
C

), 
an

d 
co

m
m

un
ity

 a
nd

 c
ul

tu
ra

l 
or

ga
ni

za
tio

ns
 i

n 
th

e 
H

on
ol

ul
u 

(K
ew

al
o)

 D
is

tri
ct

 f
or

 t
he

ir 
br

ie
f 

re
sp

on
se

/re
vi

ew
 o

f 
th

e 
Pr

oj
ec

t 
an

d 
to

 i
de

nt
ify

 p
ot

en
tia

lly
 

kn
ow

le
dg

ea
bl

e 
in

di
vi

du
al

s 
w

ith
 c

ul
tu

ra
l 

ex
pe

rti
se

 a
nd

/o
r 

kn
ow

le
dg

e 
of

 t
he

 P
ro

je
ct

 a
re

a 
an

d 
vi

ci
ni

ty
, 

cu
ltu

ra
l 

an
d 

lin
ea

l 
de

sc
en

da
nt

s 
of

 
K

ek
ah

a,
 

an
d 

ot
he

r 
ap

pr
op

ria
te

 
co

m
m

un
ity

 
re

pr
es

en
ta

tiv
es

 a
nd

 m
em

be
rs

. 
B

as
ed

 o
n 

th
ei

r 
in

-d
ep

th
 k

no
w

le
dg

e 
an

d 
ex

pe
rie

nc
es

, 
th

es
e 

ke
y 

re
sp

on
de

nt
s 

th
en

 re
fe

rr
ed

 C
SH

 to
 a

dd
iti

on
al

 p
ot

en
tia

l p
ar

tic
ip

an
ts

 w
ho

 w
er

e 
ad

de
d 

to
 th

e 
po

ol
 o

f 
in

vi
te

d 
pa

rti
ci

pa
nt

s. 
Th

is
 is

 s
no

w
ba

ll 
sa

m
pl

in
g,

 a
 c

ha
in

 re
fe

rr
al

 m
et

ho
d 

th
at

 e
nt

ai
ls

 a
sk

in
g 

a 
fe

w
 

ke
y 

in
di

vi
du

al
s 

(in
cl

ud
in

g 
ag

en
cy

 a
nd

 o
rg

an
iz

at
io

n 
re

pr
es

en
ta

tiv
es

) 
to

 p
ro

vi
de

 th
ei

r 
co

m
m

en
ts

 
an

d 
re

fe
rr

al
s 

to
 o

th
er

 lo
ca

lly
 re

co
gn

iz
ed

 e
xp

er
ts

 o
r s

ta
ke

ho
ld

er
s 

w
ho

 w
ou

ld
 b

e 
lik

el
y 

ca
nd

id
at

es
 

fo
r 

th
e 

st
ud

y 
(B

er
na

rd
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00
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19
2)

. 
C

SH
 a

ls
o 

em
pl

oy
s 

ex
pe

rt 
or

 j
ud

gm
en

t 
sa

m
pl

in
g 

w
hi

ch
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th
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 in
vo

lv
es

 a
ss

em
bl

in
g 

a 
gr

ou
p 

of
 p

eo
pl

e 
w

ith
 r

ec
og

ni
ze

d 
ex

pe
rie

nc
e 

an
d 

ex
pe

rti
se

 i
n 

a 
sp

ec
ifi

c 
ar

ea
 (

B
er

na
rd

 2
00

6:
18

9–
19

1)
. 

C
SH

 m
ai

nt
ai

ns
 a

 d
at

ab
as

e 
th

at
 d

ra
w

s 
on

 o
ve

r 
tw

o 
de

ca
de

s 
of

 
es

ta
bl

is
he

d 
re

la
tio

ns
hi

ps
 w

ith
 c

om
m

un
ity

 c
on

su
lta

nt
s:

 c
ul

tu
ra

l 
pr

ac
tit

io
ne

rs
 a

nd
 s

pe
ci

al
is

ts
, 

co
m

m
un

ity
 r

ep
re

se
nt

at
iv

es
 a

nd
 c

ul
tu

ra
l 

an
d 

lin
ea

l 
de

sc
en

da
nt

s. 
Th

e 
na

m
es

 o
f 

ne
w

 p
ot

en
tia

l 
co

nt
ac

ts
 w

er
e 

al
so

 p
ro

vi
de

d 
by

 c
ol

le
ag

ue
s 

at
 C

SH
 a

nd
 f

ro
m

 t
he

 r
es

ea
rc

he
rs

’ 
fa

m
ili

ar
ity

 w
ith

 
pe

op
le

 w
ho

 l
iv

e 
in

 o
r 

ar
ou

nd
 t

he
 s

tu
dy

 a
re

a.
 R

es
ea

rc
he

rs
 o

fte
n 

at
te

nd
 p

ub
lic

 f
or

um
s 

(e
.g

., 
N

ei
gh

bo
rh

oo
d 

B
oa

rd
, B

ur
ia

l 
C

ou
nc

il 
an

d 
C

iv
ic

 C
lu

b 
m

ee
tin

gs
) 

in
 (

or
 n

ea
r)

 t
he

 s
tu

dy
 a

re
a 

to
 

sc
op

e 
fo

r p
ar

tic
ip

an
ts

. P
le

as
e 

re
fe

r t
o 

Ta
bl

e 
12

, S
ec

tio
n 

5,
 fo

r a
 c

om
pl

et
e 

lis
t o

f i
nd

iv
id

ua
ls

 a
nd

 
or

ga
ni

za
tio

ns
 c

on
ta

ct
ed

 fo
r t

hi
s C

IA
. 

C
SH

 f
oc

us
es

 o
n 

ob
ta

in
in

g 
in

-d
ep

th
 in

fo
rm

at
io

n 
w

ith
 a

 h
ig

h 
le

ve
l o

f 
va

lid
ity

 f
ro

m
 a

 ta
rg

et
ed

 
gr

ou
p 

of
 re

le
va

nt
 st

ak
eh

ol
de

rs
 a

nd
 lo

ca
l e

xp
er

ts
. O

ur
 q

ua
lit

at
iv

e 
m

et
ho

ds
 d

o 
no

t a
im

 to
 su

rv
ey

 a
n 

en
tir

e 
po

pu
la

tio
n 

or
 s

ub
gr

ou
p.

 A
 d

ep
th

 o
f u

nd
er

st
an

di
ng

 a
bo

ut
 c

om
pl

ex
 is

su
es

 c
an

no
t b

e 
ga

in
ed

 
th

ro
ug

h 
co

m
pr

eh
en

si
ve

 s
ur

ve
yi

ng
. 

O
ur

 q
ua

lit
at

iv
e 

m
et

ho
do

lo
gi

es
 d

o 
no

t 
in

cl
ud

e 
qu

an
tit

at
iv

e 
(s

ta
tis

tic
al

) 
an

al
ys

es
, 

ye
t 

th
ey

 a
re

 r
ec

og
ni

ze
d 

as
 r

ig
or

ou
s 

an
d 

th
or

ou
gh

. 
B

er
na

rd
 (

20
06

:2
5)

 
de

sc
rib

es
 t

he
 q

ua
lit

at
iv

e 
m

et
ho

ds
 a

s 
“a

 k
in

d 
of

 m
ea

su
re

m
en

t, 
an

 i
nt

eg
ra

l 
pa

rt 
of

 t
he

 c
om

pl
ex

 
w

ho
le

 th
at

 c
om

pr
is

es
 s

ci
en

tif
ic

 re
se

ar
ch

.”
 D

ep
en

di
ng

 o
n 

th
e 

si
ze

 a
nd

 c
om

pl
ex

ity
 o

f t
he

 p
ro

je
ct

, 
C

SH
 re

po
rts

 in
cl

ud
e 

in
-d

ep
th

 c
on

tri
bu

tio
ns

 fr
om

 a
bo

ut
 o

ne
-th

ird
 o

f a
ll 

pa
rti

ci
pa

tin
g 

re
sp

on
de

nt
s. 

Ty
pi

ca
lly

 th
is

 m
ea

ns
 th

re
e 

to
 tw

el
ve

 in
te

rv
ie

w
s. 

 

2.
2.

2
In

fo
rm

ed
 C

on
se

nt
 P

ro
to

co
l 

A
n 

in
fo

rm
ed

 c
on

se
nt

 p
ro

ce
ss

 w
as

 c
on

du
ct

ed
 a

s 
fo

llo
w

s:
 (

1)
 b

ef
or

e 
be

gi
nn

in
g 

th
e 

in
te

rv
ie

w
 

th
e 

C
SH

 r
es

ea
rc

he
r 

ex
pl

ai
ne

d 
to

 t
he

 p
ar

tic
ip

an
t 

ho
w

 t
he

 c
on

se
nt

 p
ro

ce
ss

 w
or

ks
, 

th
e 

Pr
oj

ec
t 

pu
rp

os
e,

 th
e 

in
te

nt
 o

f t
he

 st
ud

y 
an

d 
ho

w
 h

is
/h

er
 in

fo
rm

at
io

n 
w

ill
 b

e 
us

ed
; (

2)
 th

e 
re

se
ar

ch
er

 g
av

e 
hi

m
/h

er
 a

 c
op

y 
of

 th
e 

A
ut

ho
riz

at
io

n 
an

d 
R

el
ea

se
 F

or
m

 to
 re

ad
 a

nd
 s

ig
n 

(A
pp

en
di

x 
C

); 
(3

) i
f t

he
 

pe
rs

on
 a

gr
ee

d 
to

 p
ar

tic
ip

at
e 

by
 w

ay
 o

f 
si

gn
in

g 
th

e 
co

ns
en

t f
or

m
 o

r 
pr

ov
id

in
g 

or
al

 c
on

se
nt

, t
he

 
re

se
ar

ch
er

 s
ta

rte
d 

th
e 

in
te

rv
ie

w
; 

(4
) 

th
e 

in
te

rv
ie

w
ee

 r
ec

ei
ve

d 
a 

co
py

 o
f 

th
e 

A
ut

ho
riz

at
io

n 
an

d 
R

el
ea

se
 F

or
m

 fo
r h

is
/h

er
 re

co
rd

s, 
w

hi
le

 th
e 

or
ig

in
al

 is
 s

to
re

d 
at

 C
SH

; (
5)

 a
fte

r t
he

 in
te

rv
ie

w
 w

as
 

su
m

m
ar

iz
ed

 a
t 

C
SH

 (
an

d 
po

ss
ib

ly
 t

ra
ns

cr
ib

ed
 i

n 
fu

ll)
, 

th
e 

st
ud

y 
pa

rti
ci

pa
nt

 w
as

 a
ff

or
de

d 
an

 
op

po
rtu

ni
ty

 t
o 

re
vi

ew
 t

he
 i

nt
er

vi
ew

 n
ot

es
 (

or
 t

ra
ns

cr
ip

tio
n)

 a
nd

 s
um

m
ar

y 
an

d 
to

 m
ak

e 
an

y 
co

rr
ec

tio
ns

, d
el

et
io

ns
 o

r a
dd

iti
on

s 
to

 th
e 

su
bs

ta
nc

e 
of

 th
ei

r t
es

tim
on

y/
or

al
 h

is
to

ry
 in

te
rv

ie
w

; t
hi

s 
w

as
 a

cc
om

pl
is

he
d 

ei
th

er
 v

ia
 p

ho
ne

, 
po

st
 o

r 
em

ai
l 

or
 t

hr
ou

gh
 a

 f
ol

lo
w

-u
p 

vi
si

t 
w

ith
 t

he
 

pa
rti

ci
pa

nt
; 

(6
) 

th
e 

pa
rti

ci
pa

nt
 r

ec
ei

ve
d 

th
e 

fin
al

 a
pp

ro
ve

d 
in

te
rv

ie
w

 a
nd

 a
 c

op
y 

of
 a

ny
 

ph
ot

og
ra

ph
s 

ta
ke

n 
fo

r t
he

 s
tu

dy
. I

f t
he

 p
ar

tic
ip

an
t w

as
 in

te
re

st
ed

 in
 re

ce
iv

in
g 

a 
co

py
 o

f t
he

 fu
ll 

tra
ns

cr
ip

t 
of

 t
he

 i
nt

er
vi

ew
 (

if 
th

er
e 

is
 o

ne
 a

s 
no

t 
al

l 
in

te
rv

ie
w

s 
ar

e 
au

di
o-

re
co

rd
ed

 a
nd

 
tra

ns
cr

ib
ed

), 
a 

co
py

 w
as

 p
ro

vi
de

d.
 P

ar
tic

ip
an

ts
 w

er
e 

al
so

 g
iv

en
 in

fo
rm

at
io

n 
on

 h
ow

 to
 v

ie
w

 th
e 

re
po

rt 
on

 t
he

 O
EQ

C
 w

eb
si

te
 a

nd
 o

ff
er

ed
 a

 h
ar

dc
op

y 
of

 t
he

 r
ep

or
t 

on
ce

 t
he

 r
ep

or
t 

is
 a

 p
ub

lic
 

do
cu

m
en

t. 

If
 a

n 
in

te
rv

ie
w

ee
 a

gr
ee

d 
to

 p
ar

tic
ip

at
e 

on
 t

he
 c

on
di

tio
n 

th
at

 h
is

/h
er

 n
am

e 
is

 w
ith

he
ld

, 
pr

oc
ed

ur
es

 a
re

 ta
ke

n 
to

 m
ai

nt
ai

n 
hi

s/
he

r c
on

fid
en

tia
lit

y 
(s

ee
 P

ro
te

ct
io

n 
of

 S
en

si
tiv

e 
In

fo
rm

at
io

n 
be

lo
w

). 
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3
In

te
rv

ie
w

 T
ec

hn
iq

ue
s 

To
 a

ss
is

t i
n 

di
sc

us
si

on
 o

f n
at

ur
al

 a
nd

 c
ul

tu
ra

l r
es

ou
rc

es
 a

nd
 c

ul
tu

ra
l p

ra
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es

 s
pe
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fic
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 th

e 
st
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C

SH
 i
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te
d 

se
m

i-s
tru

ct
ur

ed
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nt
er

vi
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s 
de
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rib

ed
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B

er
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 a
sk
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 qu
es

tio
ns

 f
ro

m
 t

he
 f

ol
lo

w
in

g 
br

oa
d 

ca
te

go
rie

s:
 g

at
he

rin
g 

pr
ac

tic
es

 a
nd

 m
au

ka
 a

nd
 m

ak
ai

 
re

so
ur

ce
s, 

bu
ria

ls
, 

tra
ils

, 
hi

st
or

ic
 p

ro
pe

rti
es

 a
nd

 w
ah

i 
pa

na
 (

st
or

ie
d 

pl
ac

es
). 

Th
e 

in
te

rv
ie

w
 

pr
ot

oc
ol

 is
 ta

ilo
re

d 
to

 th
e 

sp
ec

ifi
c 

na
tu

ra
l a

nd
 c

ul
tu

ra
l f

ea
tu

re
s 

of
 th

e 
la

nd
sc

ap
e 

in
 th

e 
st

ud
y 

ar
ea

 
id

en
tif

ie
d 

th
ro

ug
h 

ar
ch

iv
al

 r
es

ea
rc

h 
an

d 
co

m
m

un
ity

 c
on

su
lta

tio
n.

 F
or

 e
xa

m
pl

e,
 i

n 
th

is
 s

tu
dy

, 
H

aw
ai

ia
n 

ha
bi

ta
t a

nd
 a

gr
ic

ul
tu

re
, w

ah
ip

an
a 

an
d 

m
o‘

ol
el

o,
 m

ar
in

e 
an

d 
pl

an
t r

es
ou

rc
es

, b
ur

ia
ls

, 
an

d 
hi

st
or

ic
al

 r
ep

re
se

nt
at

io
ns

 a
re

 e
m

ph
as

iz
ed

 o
ve

r 
ot

he
r 

ca
te

go
rie

s 
le

ss
 s

al
ie

nt
 t

o 
Pr

oj
ec

t 
pa

rti
ci

pa
nt

s. 
Th

es
e 

in
te

rv
ie

w
s 

an
d 

or
al

 h
is

to
rie

s 
su

pp
le

m
en

t a
nd

 p
ro

vi
de

 d
ep

th
 to

 c
on

su
lta

tio
ns

 
fr

om
 g

ov
er

nm
en

t 
ag

en
ci

es
 a

nd
 c

om
m

un
ity

 o
rg

an
iz

at
io

ns
 t

ha
t 

m
ay

 p
ro

vi
de

 b
rie

f 
re

sp
on

se
s, 

re
vi

ew
s a

nd
/o

r r
ef

er
ra

ls
 g

at
he

re
d 

vi
a 

ph
on

e,
 e

m
ai

l a
nd

 o
cc

as
io

na
lly

 fa
ce

-to
-f

ac
e 

co
m

m
en

ta
ry

. 

2.
2.

3.
1

In
-d

ep
th

 In
te

rv
ie

ws
 a

nd
 O

ra
l H

ist
or

ie
s  

In
te

rv
ie

w
s 

w
er

e 
co

nd
uc

te
d 

in
iti

al
ly

 a
t a

 p
la

ce
 o

f 
th

e 
st

ud
y 

pa
rti

ci
pa

nt
’s

 c
ho

os
in

g 
(u

su
al

ly
 a

t 
th

e 
pa

rti
ci

pa
nt

’s
 h

om
e 

or
 a

t 
a 

pu
bl

ic
 m

ee
tin

g 
pl

ac
e)

 a
nd

/o
r—

w
he

ne
ve

r 
fe

as
ib

le
—

du
rin

g 
si

te
 

vi
si

ts
 to

 th
e 

Pr
oj

ec
t a

re
a.

 G
en

er
al

ly
, C

SH
’s

 p
re

fe
re

nc
e 

is
 to

 in
te

rv
ie

w
 a

 p
ar

tic
ip

an
t i

nd
iv

id
ua

lly
 

or
 i

n 
sm

al
l 

gr
ou

ps
 (

tw
o–

fo
ur

); 
oc

ca
si

on
al

ly
 p

ar
tic

ip
an

ts
 a

re
 i

nt
er

vi
ew

ed
 i

n 
fo

cu
s 

gr
ou

ps
 (

si
x–

ei
gh

t).
 F

ol
lo

w
in

g 
th

e 
co

ns
en

t p
ro

to
co

l o
ut

lin
ed

 a
bo

ve
, i

nt
er

vi
ew

s m
ay

 b
e 

re
co

rd
ed

 o
n 

ta
pe

 a
nd

 in
 

ha
nd

w
rit

te
n 

no
te

s, 
an

d 
th

e 
pa

rti
ci

pa
nt

 p
ho

to
gr

ap
he

d.
 T

he
 i

nt
er

vi
ew

 t
yp

ic
al

ly
 l

as
ts

 o
ne

 t
o 

fo
ur

 
ho

ur
s, 

an
d 

re
co

rd
s 

th
e 

w
ho

, w
ha

t, 
w

he
n 

an
d 

w
he

re
 o

f 
th

e 
in

te
rv

ie
w

. I
n 

ad
di

tio
n 

to
 q

ue
st

io
ns

 
ou

tli
ne

d 
ab

ov
e,

 th
e 

in
te

rv
ie

w
ee

 is
 a

sk
ed

 to
 p

ro
vi

de
 b

io
gr

ap
hi

ca
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 c
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 p
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 f
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 C
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 re
ac

he
d 

th
e 

W
ar

d 
Es

ta
te

, U
nc

le
 C

ha
rli

e 
w

as
 to

ld
 to

 p
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 m
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 m
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 p
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ra
nd

fa
th

er
 h

av
in

g 
a 

lo
t o

f a
lo

ha
 (l

ov
e,

 re
sp

ec
t) 

fo
r t

he
 W

ar
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 t
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ra
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 b
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 C
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 p
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el
is

h 
m

ad
e 

of
 t

he
 h

ea
d 

or
 s

to
m

ac
h 

of
 a

 f
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 c
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t c
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 c
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 f
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 b
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 m
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 p
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 f
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 c
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 c
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 d
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 b
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 b
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r s
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e’
s 

gr
an

df
at

he
r t

au
gh

t h
im

 to
 m

ak
e 

ak
e,

 o
r c
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 f
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 C
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 c
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 b
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t b
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 b
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 p
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 r
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 p
eo

pl
e 

w
en

t 
to

 M
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 p
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 b
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 b
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 c
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 p

ra
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 c
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 b
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ra
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 p
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l c
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 m
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 p
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 l
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 l
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 p
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 r
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ARCHAEOLOGICAL INVENTORY SURVEY PLAN 
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)

2.
4

P
E

D
E

S
T

R
IA

N
 C

O
N

D
IT

IO
N

S
S

id
ew

al
ks

 a
re

 c
ur

re
nt

ly
 p

ro
vi

de
d 

on
 b

ot
h 

si
de

s 
of

 K
ap

io
la

ni
 B

ou
le

va
rd

, P
en

sa
co

la
 S

tre
et

,
an

d 
S
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 c
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 f
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 f
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at
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 f
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 o
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 b
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P
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 D
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 p
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l p
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) d
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 p
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 p
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 p
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yc
lis

ts
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 b
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 m
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 p
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 c
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 d
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 p
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 p
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 c
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 d
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 p
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 p
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 c
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 c
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 p
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 c
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 p
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 b
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 b
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xp
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e 
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M

 p
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 d
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ay
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M
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m
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se
 in

 b
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d 
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lt 
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ig
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an

t i
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 c
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 t
ra
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w
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ld
 in

cr
ea
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w
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y 

m
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 c

om
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 e
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st

in
g 
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lu
m
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m
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m
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l f
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 c
on

fli
ct
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ay
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n 
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ne
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l, 
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ct
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le
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 e
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te
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 re
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 c
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 D
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re
qu
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m
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 p

ar
ki

ng
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s 
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� 
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9 
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r e
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en
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f d
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f o
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oo

r a
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ex
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g 
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 c
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ffi
ce
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 w
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 d
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ig
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de
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ed

 o
n 
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e 

H
C

D
A

 re
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ire
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en
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, t
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xi

st
in
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P

ro
je
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ite
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 p
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de
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 p
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ki

ng
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E
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rk
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en
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at
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M
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l
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 d
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 d
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l
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at
ed
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 d
em

an
d 

fo
r 
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e 
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tin
g 

P
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24
 p

ar
ki

ng
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ce
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 p
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rk
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H

C
D

A
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m
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e
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tim
at
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 d
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e
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M
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ki
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r 
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-c
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ev
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 p
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vi
de
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t f
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s 
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. T
hu
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 n

o 
sp

ill
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er
 o

n 
a 
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la
r b
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r d

ur
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g
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e 

ev
en

ts
 is

 e
xp

ec
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d 
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 s
uf

fic
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nt
 p

ar
ki

ng
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vi
de

d.
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ct
 d
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s 

no
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di
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na
l o
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ce
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ce
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cr
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tu

de
nt

 b
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 th
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 th

e 
ex

is
tin

g 
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rk
in

g 
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pp
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h 
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 s
uf

fic
ie

nt
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ro
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 p
ro
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A
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el
ln
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s 
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ci
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hi
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 r
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na

l 
pa

rk
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g.
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ct
 p
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s 
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ne
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 p
ar

ki
ng
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a 
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g
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e 
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 p
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ra
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 p
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 d
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C
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l t
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 p
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y
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ng

 d
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uf

fic
ie

nt
.
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S
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 r
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 b
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l f
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 c
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. D

el
iv

er
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e 
ex

pe
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ed
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 b
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ra
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w
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m
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 c
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n 
ve
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cl

es
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g 
to
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e 

P
ro
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ct

. D
ue
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 th

e 
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in
g 
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i a
nd
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lo

w
er

 m
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em
en
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f
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tru

ct
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n 
tru

ck
s,

 a
 te
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po
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 r
ed
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n 
in

 c
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 in
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t 
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ty
 is

 e
xp

ec
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k 
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 p
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S
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 d
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 a

t n
ea
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In

 o
rd
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m
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iz
e 
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g 

ro
ad

w
ay

s,
 t

ru
ck

 t
rip
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 b
e 
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g 
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 b
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 b
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ra
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/

m
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ve
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ilit
ie
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 p
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t b
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w
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ld

 r
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n 
ad

di
tio
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l t

rip
s 
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g 
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e 
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tru
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 c
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ra
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l
s
 
o
f
 
p
a
r
k
i
n
g
;
 
n
e
w
 
g
y
m
 

a
d
j
a
c
e
n
t
 
t
o
 
e
x
i
s
t
i
n
g
 
g
y
m
;
 
a
n
d
 
n
e
w
 
Y
M
C
A
 
w
e
l
l
n
e
s
s
 
f
a
c
i
l
i
t
y
 
w
i
t
h
 

s
w
i
m
m
i
n
g
 
p
o
o
l
 
a
n
d
 
a
d
j
a
c
e
n
t
 
t
h
r
e
e
-
s
t
o
r
y
 
p
a
r
k
i
n
g
 
s
t
r
u
c
t
u
r
e
.
 
 
I
t
 
i
s
 

e
x
p
e
c
t
e
d
 
t
h
a
t
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
w
o
u
l
d
 
b
e
 
d
e
v
e
l
o
p
e
d
 
o
v
e
r
 
a
 

p
e
r
i
o
d
 
o
f
 
s
e
v
e
r
a
l
 
y
e
a
r
s
 
b
e
g
i
n
n
i
n
g
 
i
n
 
t
h
e
 
y
e
a
r
 
2
0
1
3
 
(
s
u
b
j
e
c
t
 
t
o
 

a
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
f
u
n
d
i
n
g
)
.
 

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

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
 
 

M
s
.
 
C
h
r
i
s
t
i
n
e
 
R
u
o
t
o
l
a
 

 
 

 
 
 
 
 
 
 
 
D
e
c
e
m
b
e
r
 
6
,
 
2
0
1
0
 

M
c
K
i
n
l
e
y
 
H
i
g
h
 
S
c
h
o
o
l
 
A
t
h
l
e
t
i
c
 
C
o
m
p
l
e
x
 

 
 
 
P
a
g
e
 
2
 

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
.
 
 
T
h
e
 

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

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

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

H
a
w
a
i
i
 
s
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
o
l
o
g
y

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
 
w
h
i
c
h
 
a
r
e
 
d
e
v
i
a
t
e
d
 

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

l
o
c
a
l
 
t
e
r
r
a
i
n
.
 
 
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
.
 
 
W
i
n
d
 
s
p
e
e
d
s
 
a
r
e
 
o
f
t
e
n
 
l
o
w
e
r
 

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

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

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
.
 
 
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
.
 

E
x
i
s
t
i
n
g
 
A
i
r
 
Q
u
a
l
i
t
y
 
C
o
n
d
i
t
i
o
n
s

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

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

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

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
 
i
n
 
t
h
e
 

d
o
w
n
t
o
w
n
 
H
o
n
o
l
u
l
u
 
a
r
e
a
.
 

A
i
r
 
Q
u
a
l
i
t
y
 
I
m
p
a
c
t
s
 
o
f
 
P
r
o
j
e
c
t

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
r
i
n
g
 
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
 
s
o
i
l
 

e
x
c
a
v
a
t
i
o
n
,
 
a
g
g
r
e
g
a
t
e
 
p
r
o
c
e
s
s
i
n
g
 
a
n
d
 
v
e
h
i
c
l
e
 
m
o
v
e
m
e
n
t
;
 
a
n
d
 
(
2
)
 

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

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



M
s
.
 
C
h
r
i
s
t
i
n
e
 
R
u
o
t
o
l
a
 

 
 

 
 
 
 
 
 
 
 
D
e
c
e
m
b
e
r
 
6
,
 
2
0
1
0
 

M
c
K
i
n
l
e
y
 
H
i
g
h
 
S
c
h
o
o
l
 
A
t
h
l
e
t
i
c
 
C
o
m
p
l
e
x
 

 
 
 
P
a
g
e
 
3
 

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
 
o
n
 
n
e
a
r
b
y
 
r
o
a
d
w
a
y
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
,
 
a
n
d
 
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
.
 

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
 

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
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
i
r
 
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
 
d
u
s
t
 
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
 
U
.
S
.
 
E
P
A
 
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
 
f
r
o
m
 
p
r
o
j
e
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
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
i
s
 
l
e
v
e
l
.
 
 
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
 
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
j
e
c
t
 
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
 

s
h
o
u
l
d
 
b
e
 
p
r
e
p
a
r
e
d
.
 

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

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

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

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
 

a
r
e
 
o
f
t
e
n
t
i
m
e
s
 
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
 
t
i
r
e
 

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

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
 
q
u
a
n
t
i
t
a
t
i
v
e
l
y
 
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
 
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
s
 
f
o
r
 
n
i
t
r
o
g
e
n
 
d
i
o
x
i
d
e
 
a
r
e
 
s
e
t
 

o
n
 
a
n
 
a
n
n
u
a
l
 
b
a
s
i
s
 
a
n
d
 
a
r
e
 
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
 

M
s
.
 
C
h
r
i
s
t
i
n
e
 
R
u
o
t
o
l
a
 

 
 

 
 
 
 
 
 
 
 
D
e
c
e
m
b
e
r
 
6
,
 
2
0
1
0
 

M
c
K
i
n
l
e
y
 
H
i
g
h
 
S
c
h
o
o
l
 
A
t
h
l
e
t
i
c
 
C
o
m
p
l
e
x
 

 
 
 
P
a
g
e
 
4
 

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

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

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

v
i
c
i
n
i
t
y
.
 

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

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

i
s
s
u
e
,
 
a
n
d
 
p
u
b
l
i
c
 
a
r
e
a
s
 
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
 
a
r
e
 

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

e
i
g
h
t
 
d
r
i
v
e
w
a
y
s
 
f
r
o
m
 
e
a
c
h
 
o
f
 
t
h
r
e
e
 
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
:
 
K
i
n
g
 
S
t
r
e
e
t
,
 
P
e
n
s
a
c
o
l
a
 
S
t
r
e
e
t
 
a
n
d
 
K
a
p
i
o
l
a
n
i
 
B
o
u
l
e
v
a
r
d
.
 
 

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

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

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

n
e
a
r
b
y
 
r
o
a
d
w
a
y
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
a
l
o
n
g
 
K
a
p
i
o
l
a
n
i
 
B
o
u
l
e
v
a
r
d
.
 
 
T
h
e
s
e
 

i
n
c
l
u
d
e
d
 
P
i
i
k
o
i
 
S
t
r
e
e
t
,
 
P
e
n
s
a
c
o
l
a
 
S
t
r
e
e
t
,
 
K
a
m
a
k
e
e
 
S
t
r
e
e
t
,
 
W
a
r
d
 

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

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

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

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

t
h
a
t
 
w
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
,
 
p
e
a
k
-
h
o
u
r
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
s
 
a
t
 
t
h
e
s
e
 

i
n
t
e
r
s
e
c
t
i
o
n
s
 
w
o
u
l
d
 
l
i
k
e
l
y
 
i
n
c
r
e
a
s
e
 
b
y
 
a
b
o
u
t
 
1
 
p
e
r
c
e
n
t
 
o
r
 
l
e
s
s
.
 
 

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

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

y
e
a
r
 
2
0
3
0
,
 
s
o
m
e
 
d
e
g
r
a
d
a
t
i
o
n
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
o
c
c
u
r
 
w
i
t
h
 
o
r
 
w
i
t
h
o
u
t
 

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

B
o
u
l
e
v
a
r
d
 
a
n
d
 
W
a
r
d
 
A
v
e
n
u
e
.
 

B
a
s
e
d
 
o
n
 
e
x
t
e
n
s
i
v
e
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
a
s
s
e
s
s
i
n
g
 
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
,
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
 
i
n
c
r
e
a
s
e
s
 
o
f
 
l
e
s
s
 
t
h
a
n
 
a
b
o
u
t
 
5
 

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

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

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

t
r
a
f
f
i
c
 
l
e
v
e
l
-
o
f
-
s
e
r
v
i
c
e
 
i
s
 
p
r
o
v
i
d
e
d
.
 
 
T
h
e
 
p
r
o
j
e
c
t
 
t
r
a
f
f
i
c
 
s
t
u
d
y
 

i
n
d
i
c
a
t
e
s
 
t
h
a
t
 
f
u
t
u
r
e
 
(
2
0
3
0
)
 
t
r
a
f
f
i
c
 
a
p
p
r
o
a
c
h
 
v
o
l
u
m
e
s
 
a
t
 
s
o
m
e
 

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
 
a
r
e
a
 
c
o
u
l
d
 
e
x
c
e
e
d
 
1
0
,
0
0
0
 
v
e
h
i
c
l
e
s
 

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



M
s
.
 
C
h
r
i
s
t
i
n
e
 
R
u
o
t
o
l
a
 

 
 

 
 
 
 
 
 
 
 
D
e
c
e
m
b
e
r
 
6
,
 
2
0
1
0
 

M
c
K
i
n
l
e
y
 
H
i
g
h
 
S
c
h
o
o
l
 
A
t
h
l
e
t
i
c
 
C
o
m
p
l
e
x
 

 
 
 
P
a
g
e
 
5
 

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

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

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

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

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

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

p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
A
l
t
h
o
u
g
h
 
a
 
d
e
t
a
i
l
e
d
 
a
i
r
 
q
u
a
l
i
t
y
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