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__ Section 11-200-23 
 Determination The accepting authority simultaneously transmits its determination of acceptance or 

nonacceptance (pursuant to Section 11-200-23, HAR) of the FEIS to both OEQC and the 
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__Section 11-200-27 
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__Withdrawal (explain)  
 
 

Summary (Provide proposed action and purpose/need in less than 200 words.  Please keep the 
summary brief and on this one page): 
 
The County of Hawai‘i Mass Transit Authority (MTA) is proposing to construct a base yard and maintenance facility for 
transit operations (“the Base Yard and Maintenance Facility”). The proposed base yard will be located on a five-acre 
portion of tax map key (TMK) (3) 2-1-013:148 on Pana‘ewa Drag Strip Road in Waiākea, South Hilo, Island of Hawai‘i 
(“the Project Site”).  
 
The purpose of the proposed Base Yard and Maintenance Facility is to better support the MTA’s operations, which include 
providing island-wide public transportation, administrative support to the Hawai‘i County Transportation Commission, and 
overseeing taxicab operators. The MTA has grown significantly over the years and is in need of its own facility to improve 
efficiency and the work environment. Currently, it is located in the Schultz Siding facility where it shares limited space with 
the Department of Public Works. 
 
Development of the proposed Base Yard and Maintenance Facility will include construction of a 26,500 square foot 
building with 19,500 square feet of warehouse space for transit vehicle maintenance, washing, and repair. The building 
will also include office space for administrative staff who oversee daily transit operations as well as storage space. 
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SUMMARY  
 

Project Name:  Mass Transit Agency Base Yard and Maintenance Facility 

Location:  Waiākea Homesteads, Waiākea,  South Hilo,  Island  and  County of 

Hawai‘i 

Judicial District:    South Hilo

Tax Map Key (TMK):  (3) 2‐1‐013:148 (portion)

Land Area:  5 acres 

Proposing Agency:  County of Hawai‘i Mass Transit Agency

Landowner:  State of Hawai‘i

Existing Use:  Vacant land

Proposed Action:  Construction  of a Base  Yard  and Maintenance  Facility  for  County 

buses using state land and federal funds. 

Current 

Land Use Designations: 

State Land Use: Agriculture

County  General  Plan  LUPAG:  Important  Ag  Lands  and  Extensive 

Agriculture 

County Zoning: Agriculture (A‐20a) 

Special Management Area (SMA): Not in SMA 

Alternatives Considered:  Besides the proposed action, three alternatives were considered:

 No action  

 Two other alternative sites 

Potential Impacts and 

Mitigation Measures: 

The Project will have beneficial  impacts by enhancing the county’s 

mass transit service. Mass transit reduces reliance on automobiles 

and  serves  those  who  do  not  drive.  As  a  secondary  benefit  to 

surrounding  county  facilities  (e.g.,  Pana‘ewa  Drag  Strip),  the 

extension  of water  and  power  to  the  Project  Site may  allow  for 

these  facilities  to  connect  at  a  shorter  distance  than  existing 

conditions. 
 

Any potential adverse impacts would be mitigated as follows: 

 Design measures: 
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o To  mitigate  stormwater  impacts,  on‐site  drainage 

design  will  incorporate  low  impact  development 

practices such as vegetated buffer/filter strips, open 

vegetated channels, and infiltration. 

o To  mitigate  erosion  and  sedimentation  impacts 

during  construction,  the  grading  plans  will  specify 

some  or  all  of  the  following  best  management 

practices: 

 Early  construction  of  drainage  control 

features; 

 Construction  of  temporary  sediment  basins 

to trap silt; 

 Use of  temporary berms and  cut‐off ditches 

where needed; and 

 Use  of  temporary  silt  fences  or  straw  bale 

barriers to trap silt. 

o To  minimize  the  potential  for  bird  strikes,  the 

stormwater  management  system  will  be  designed 

and  operated  so  as  not  to  create  above‐ground 

standing water  to  attract wildlife  that  could  cause 

hazardous  wildlife  movement  into  or  across  the 

airspace of Hilo International Airport. 

o To  maintain  any  of  the  existing  levee’s  possible 

drainage utility,  the on‐site berm will be preserved 

but  will  be  moved  outside  of  the  Project  Site. 

Relocation of the  levee will be coordinated with the 

Four  Mile  Creek  Drainage  Improvement  Project 

currently  under  study  by  the  Army  Corps  of 

Engineers. 

o To mitigate potential  impact to seabirds, the design 

will  specify  shielded  outdoor  lights  in  conformance 

with  County  Code  outdoor  lighting  requirements 

(Chapter 14, Article 9, HCC). 

o To protect low‐flying, foraging bats, barbed wire not 

be used for fencing. 

o The  county  will  coordinate  with  the  State  Civil 

Defense to determine the need and responsibility for 

a warning siren to be installed on the Project Site. 

Potential  Impacts  and 

Mitigation  Measures 

(cont.): 



COUNTY OF HAWAI‘I MASS TRANSIT AGENCY BASE YARD & MAINTENANCE FACILITY  

Final Environmental Assessment/Finding of No Significant Impact 

iii 

o The  Base  Yard  and  Maintenance  Facility will  not 

include  any  reflective  surfaces,  including 

photovoltaic panels, which could impair pilots’ vision 

unless coordinated with the Airports Division. 

o The  Individual Wastewater System permit approved 

by DOH will  ensure  the  septic  tank  and  leach  field 

system has adequate capacity.  

o To  mitigate  potential  water  quality  impacts  from 

petroleum  products,  the  design  will  include 

catchment  and  isolation  of  petroleum  products. 

Those  products  accumulated  in  catchment  will  be 

conveyed to oil‐water separators. 

o If the Base Yard and Maintenance Facility requires an 

injection well, it will conform with the regulations in 

Title 11, Chapter 23, HAR,  including obtaining a UIC 

Permit or Permit Exemption. 

 Construction measures: 

o To  mitigate  construction  noise  and  dust,  the 

construction contract will include standard measures 

such  as  ensuring mufflers  are  in  proper  operating 

condition,  limiting  construction  hours,  and wetting 

down exposed surfaces. 

o To mitigate potential impact to the native hawk, the 

construction  contract will  include  a  requirement  to 

retain a biologist to check for nests if grubbing trees 

during March through September. 

o If construction will occur during the Hawaiian hoary 

bat  breeding  season  (June  1  to  September  15), 

construction  documents  will  specify  that  woody 

plants  greater  than  15  feet  tall  should  not  be 

removed or trimmed. 

o The construction documents will  include a provision 

that  should  historic  sites  such  as  walls,  platforms, 

pavements and mounds, or remains such as artifacts, 

burials,  concentrations  of  shell  or  charcoal  or 

artifacts  be  inadvertently  encountered  during 

construction  activities, work will  cease  immediately 

in the immediate vicinity of the find and the find will 

Potential  Impacts  and 

Mitigation  Measures 

(cont.): 
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be  protected.  The  contractor  will  immediately 

contact  State  Historic  Preservation  Division,  which 

will  assess  the  significance  of  the  find  and 

recommend  appropriate  mitigation  measures,  if 

necessary. 

 Operational measures: 

o For  hurricane  events,  county  buses  may  play  a 
critical  role  in  evacuation  and  post‐event  recovery. 
MTA will have disaster preparedness procedures  to 
protect  the  buses  in  the  base  yard  from  damage 
during  the event,  and  to  clear  any debris  that may 
block the access road post‐event. 

Determination:  Finding of No Significant Impact (FONSI)

 

 

 

 

 

 

 

 

Potential  Impacts  and 

Mitigation  Measures 

(cont.): 
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1  INTRODUCT ION  
The County of Hawai‘i Mass Transit Agency  (MTA)  is proposing  to construct a base yard and 

maintenance  facility  for  transit  operations  (“the  Base  Yard  and Maintenance  Facility”).  The 

proposed base yard will be located on a five‐acre portion of tax map key (TMK) (3) 2‐1‐013: 148 

on Ho‘olaulima Road in Waiākea, South Hilo, Island of Hawai‘i (“the Project Site”) (Figure 1 and 

Figure 2). 

1.1 LANDOWNER  

The State of Hawai‘i is the landowner of record. The County of Hawai‘i MTA has a right‐of‐entry 

to process the applicable entitlements related to the Base Yard and Maintenance Facility.  

1.2 PROPOSING/DETERMINING  AGENCY    

The County of Hawai‘i Mass Transit Agency is the proposing/determining agency. 

Contact:  County of Hawai‘i Mass Transit Agency 

ATTN: Tiffany Kai, Administrator 

Hilo, Hawai‘i 96720 

Phone: (808) 981‐8356 

Fax: (808) 981‐2037 

1.3 ENVIRONMENTAL  CONSULTANT  

PBR HAWAI‘I is the environmental planning consultant. 

Contact:  PBR HAWAII & Associates, Inc. 

  ATTN: Vincent Shigekuni 

  1001 Bishop Street, Suite 650 

  Honolulu, Hawai‘i 96813 

Telephone: (808) 521‐5631 

Fax: (808) 523‐1402 

1.4 COMPLIANCE  WITH  STATE  OF  HAWAI‘I  ENVIRONMENTAL  LAWS    

Preparation of an Environmental Assessment  (EA)  is being undertaken to meet the applicable 

requirements of Chapter 343, Hawai‘i Revised Statutes (HRS) and Title 11, Chapter 200, Hawai‘i 

Administrative  Rules  (HAR).  Section  343‐5,  HRS  establishes  nine  “triggers”  that  require  the 

completion of an EA. Because the Base Yard and Maintenance Facility  involves state  land and 

county funds, the trigger is §343‐5(a)(1): “Propose the use of state or county lands or the use of 

state or county funds.” Although very similar in content, environmental compliance documents 

for federal funding are formatted differently and are being processed separately. 
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1.5 STUDIES  CONTRIBUTING  TO  THIS  EA  

The information contained in this report has been developed from site visits, generally available 

information regarding the characteristics of the proposed Base Yard and Maintenance Facility 

site and surrounding areas, and technical studies. Technical studies are provided as appendices 

to this EA. These studies include: 

 Archaeological Assessment 

 Civil, Electrical, and Mechanical Basis of Design 

 Transportation Impact Analysis Report 

 Noise Study 
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2  PROJECT  DESCR IPT ION  

2.1 BACKGROUND   INFORMATION  

2.1.1 Location and Property Description 

The Base Yard and Maintenance Facility is proposed to be located at 2299 Ho‘olaulima Road in 

Waiākea  Homesteads, Waiākea  ahupua‘a,  South  Hilo  District,  Island  and  County  of  Hawai‘i 

(Figure 1). The Project Site is identified as a five acre area in the northwest corner of the state‐

owned TMK (3) 2‐1‐013:148, which is 40 acres in total (Figure 2).  

 

In 1964, the Board of Land and Natural Resources (BLNR) approved the issuance of Governor’s 

Executive Order (EO) 1288 to set aside TMK (3) 2‐1‐013:148, consisting of 40 acres, for use as a 

County of Hawai‘i quarry and borrow pit. In 2014, the County of Hawai‘i requested withdrawal 

of a five‐acre portion of TMK (3) 2‐1‐013:148 from EO 1288. The withdrawn area is to then be 

reset aside to  the County  for  this proposed Mass Transit Agency Base Yard and Maintenance 

Facility. On September 12, 2014, the BLNR approved  in concept the reset aside of the Project 

Site  subject  to  several  requirements,  including  compliance  with  Chapter  343,  HRS  and 

subdivision. The BLNR will grant  final approval to the reset aside of the executive order upon 

publication of the Final EA and final subdivision approval.  

 

Currently,  the  Project  Site  is  vacant  and  not  being  used  for  quarry  or  borrow  pit  purposes. 

Access to the Project Site is over a 24‐foot wide paved road with a 50‐foot right‐of‐way that the 

County of Hawai‘i maintains. The owner and constructor of this road are unknown. In addition 

to providing access to the Project Site, the road is also used to access other County of Hawai‘i 

properties and facilities, including a quarry, borrow pits, landfill, drag strip, and sort station, in 

the area. The Project Site  itself  is bound on  its west side by a 70‐foot wide dirt road and has 

several  four‐wheel drive paths  running  through  it. The  road may have been used  to access a 

flood control channel mauka of the Project Site. 

 

According  to  the Archaeological Assessment performed by Haun and Associates  for  the Base 

Yard and Maintenance Facility (Appendix C), approximately 2.7 acres (54 percent) of the Project 

Site has been  impacted by bulldozer disturbance. The  remaining approximately 2.3 acres are 

relatively undisturbed and contain a mix of  indigenous and  introduced plant species. Figure 4 

contains site photographs. 

 

Elevations range from approximately 100 to 105 feet above mean sea level, with relatively flat 

slope.  
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2.1.2 Existing Land Use Designations 

Current land use designations for the Base Yard and Maintenance Facility Project Site are: 

 State Land Use: Agriculture (Figure 5); 

 County General Plan LUPAG: Important Ag Lands and Extensive Agriculture (Figure 6); 

 County Zoning: Agriculture (A‐20a) (Figure 7); 

 Special Management Area (SMA): Not in SMA (Figure 8).  

2.1.3 Surrounding Land Uses 

A quarry run by the County of Hawai‘i is directly north of the road that runs along the boundary 

of the Project Site. Beyond the quarry to the north is the county’s South Hilo Sanitary Landfill. 

The Hilo International Airport is less than two miles due north of the Project Site. The National 

Guard’s Keaukaha Military Reservation is less than one mile northeast of the Project Site. 

 

Immediately to the east and south of the Project Site is the remainder of TMK (3) 2‐1‐013:148 

adjacent  to  which  is  a  state‐owned  property  that  is  leased  to  the  U.S.  Department  of 

Transportation, Federal Aviation Administration (FAA). 

 

West of the Project Site is a large linear piece of undeveloped land owned by the Department of 

Hawaiian Home Lands (DHHL) designated “Unencumbered Lands.” According to the Pana‘ewa 

Regional  Plan,  “Unencumbered  Lands”,  with  “…their  lack  of  infrastructure  will  make  it  a 

challenge  to  find  a  feasible way  to  utilize  these  parcels.”. Beyond  this  parcel  to  the west  is 

DHHL’s Keaukaha‐Pana‘ewa Community, which is an existing agricultural subdivision.  

 

Further south beyond the FAA property is another DHHL‐owned property, which is identified as 

being part of the agency’s Waiākea Community. However, there is currently no development on 

this property. To the southwest is the Hilo Drag Strip, which is a drag racing facility. 

 

2.2 PURPOSE  AND  NEED  

The purpose of the proposed base yard and maintenance facility is to better support the MTA’s 

operations.  The MTA  provides  island‐wide  public  transportation  for  the  County  of  Hawai‘i, 

administrative support to the Hawai‘i County Transportation Commission, and oversees taxicab 

operators. 

 

The  proposed  base  yard  and maintenance  facility  is  necessary  because  the MTA  has  grown 

significantly over the years and is in need of its own facility to improve efficiency and the work 



COUNTY OF HAWAI‘I MASS TRANSIT AGENCY BASE YARD & MAINTENANCE FACILITY  

Final Environmental Assessment/Finding of No Significant Impact 

CHAPTER 2 PROJECT DESCRIPTION 
5 

environment. Currently,  it  is  located on Railroad Avenue  in the Schultz Siding  facility where  it 

shares limited space with the Department of Public Works. 

2.3 PROJECT  DESCRIPTION  

The  site plan of  the proposed Base Yard and Maintenance Facility  includes  construction of a 

26,500  square  foot  building with  19,500  square  feet  of warehouse  space  for  transit  vehicle 

maintenance, washing, and repair. The building will also include office space for administrative 

staff who oversee daily transit operations as well as storage space. The building will be built to 

meet the Silver accreditation level of the U.S. Green Building Council Leadership in Energy and 

Environmental  Design  (LEED)  standards.  The  buildings  are  oriented  toward  the  Ho‘olaulima 

Road. Two driveways will provide access to the Ho‘olaulima Road (Figure 9).  

 

The majority of the Project Site will be paved to provide for bus staging and parking. Fifty‐five 

bus  stalls  and  34  passenger  vehicle  stalls  will  be  provided.  This  will  be  sufficient  to 

accommodate MTA’s fleet and the base yard employees’ personal vehicles. 

2.4 PERMITS  AND  APPROVALS  

A listing of anticipated permits and approvals required for Base Yard and Maintenance Facility is 

presented below:  

Table 1: Anticipated Approvals and Permits 

Permit/Approval  Responsible Agency 

Chapter 343, HRS Compliance   
County of Hawai‘i Department of Public Works

Office of Environmental Quality Control 

Special Permit  Hawai‘i County Planning Department 

Plan Approval  Hawai‘i County Planning Department 

Subdivision  Hawai‘i County Planning Department 

National Pollutant Discharge Elimination 

System (NPDES) Permit 
State Department of Health 

Individual Wastewater System Permit   Department of Health 

Grading/Building Permits  Hawai‘i Department of Public Works 

Noise Permit  State Department of Health 
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2.5 DEVELOPMENT  TIMETABLE  AND  PRELIMINARY  COSTS  

The Base Yard and Maintenance Facility will be constructed in one phase. The preliminary cost 
for construction is estimated at $8,965,490, 80% federal funding and 20% county funding. 
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3  DESCR IPT ION  OF  THE  NATURAL  ENVIRONMENT,  

POTENT IAL   IMPACTS ,  AND  MIT IGAT ION  MEASURES  
This section describes existing conditions of the natural environment, potential impacts related 

to the Project and mitigation measures to minimize impacts. 

3.1 CLIMATE  

Hawai‘i  Island’s  geological  features  heavily  influence  its  climate.  Mauna  Loa  (13,679  foot 

summit elevation) and Mauna Kea  (13,796  foot  summit elevation) are  the dominant ground‐

based  atmospheric  influences.  Northeast  trade  winds  typically  occur  during  the  day,  while 

winds  from  the  southwest  typically occur during  the night due  to  cold air drainage  from  the 

mountains. The mean annual wind speed at the airport  is about 8 miles per hour  (mph), and 

usually varies between about 4 and 12 mph during the day.  

 

Average  annual  temperatures  at  the  Hilo  International  Airport  range  from  about  67  to  81 

degrees  Fahrenheit. The  coolest month  is generally  February and  the warmest  is  September 

(County of Hawai‘i Data Book).  

 

According  to The Rainfall Atlas of Hawai‘i,  the Project  receives an average annual  rainfall of 

approximately 132 inches (Giambelluca, et al., 2012). Hilo’s windward rainfall pattern is due to 

the climatic influences of Mauna Loa and the Kohala Mountains.  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The construction of the Base Yard and Maintenance Facility will have no impact on the climate 

of the surrounding region; therefore no mitigation measures are planned or warranted. 

3.2 GEOLOGY  AND  TOPOGRAPHY  

Of the five volcanoes that formed the  island of Hawai‘i—Kohala, Hualālai, Mauna Kea, Mauna 

Loa, and Kīlauea—only Mauna Loa and Kīlauea are presently considered active; the other three 

are considered dormant.  

 

Waiākea  is  located  on  the  southeastern  flank  of  Mauna  Kea,  the  summit  of  which  rises 

approximately  13,800  feet  above mean  sea  level  and  provides  the  backdrop  for  Hilo  town 

toward the west. The western slope of Mauna Kea  is dry and unscathed by erosion; whereas 

the  northeastern  slope  is  exposed  to  the  trade‐wind  rains  creating  canyons  a  few  hundred 

yards deep. Mauna Loa deposited the  lava underlying the Project Site between 750 and 1,500 

years ago. 
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Elevations across  the Project Site  range  from approximately 100  to 105  feet above mean sea 

level.  The  Project  Site  is  generally  flat with  an  average  slope  of  one  percent  in  a mauka  to 

makai, west to east direction. A seven  foot high bulldozed berm of soil and stones  is present 

along  the northern boundary of  the Project Site. Approximately 2.7 acres  (54 percent) of  the 

Project  Site  has  been  impacted  by  bulldozer  disturbance.  There  is  also  a  heavily  vegetated 

linear  berm,  oriented  in  an  east‐northeast  by west‐southwest  direction,  in  the  east‐central 

portion of the Project Site. The berm  is approximately 330  feet  long, 25 to 50  feet wide, and 

eight  to  nine  feet  above  the  ground  surface.  Approximately  70‐feet  of  the  berm  has  been 

bulldozed and  flattened on  the western  side of  the Project  Site. The berm  corresponds  to a 

levee, which originates at a drainage canal southwest of  the Project Site, depicted on a 1995 

U.S.  Geological  Survey  (USGS)  quadrangle.  The  levee  does  not  appear  on  a  2013  USGS 

quadrangle, suggesting it is no longer in use. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The Project Site offers generally flat  land that  is optimal for development. Construction of the 

Base  Yard  and Maintenance  Facility will  fill  the depression  in  the  center of  the Project  Site. 

However,  due  to  the  Project  Site’s  otherwise  generally  flat  surface, minimal  grading will  be 

required. Any grading will be  in conformance with the Hawai‘i County Grading Ordinance and 

recommendations of  the  geotechnical  engineer. On‐site  fill will be used wherever necessary 

and  fill  slopes will not exceed 2:1. To minimize potential  impacts, grading will be  segmented 

and  exposed  areas  will  be  immediately  grassed  or  landscaped  before  commencement  of 

grading in the next phase, in compliance with Chapter 10 (Erosion and Sedimentation Control) 

of  the  Hawai‘i  County  Code  (HCC).  Draft  grading  and  erosion  control  plans  are  provided  in 

Appendix D. 

 

Although the levee on site does not appear to be in use, to maintain any of its possible drainage 

utility, the berm will be preserved but will be moved outside of the Project Site. Relocation of 

the levee will be coordinated with the Four Mile Creek Drainage Improvement Project currently 

under study by the Army Corps of Engineers. 

3.3 SOILS  

Three soil suitability studies prepared  for Hawai‘i describe  the physical attributes of  land and 

the relative productivity of different  land types for agricultural production. The studies are: 1) 

the U.S. Department of Agriculture Natural Resource Conservation Services (NRCS) Soil Survey; 

2)  the University of Hawai‘i  Land Study Bureau  (LSB) Detailed  Land Classification; and 3)  the 

State  Department  of  Agriculture’s  Agricultural  Lands  of  Importance  to  the  State  of  Hawai‘i 

(ALISH) system. 
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In  addition,  Hirata  and  Associates  prepared  a  geotechnical  report  in  March  2015.  They 

performed borings and found basalt from ground level until a depth of approximately six feet. 

Surface soils were  found  to be a mixture of grayish brown clinker  (sand, gravel, and cobbles) 

and volcanic ash. The surface ash is highly compressible with poor workability characteristics. 

3.3.1 NRCS Soil Survey 

The soil of the Project Site is classified by the U.S. Department of Agriculture Natural Resources 

Conservation Service as Papai extremely stony muck, 3 to 25 percent slopes (rPAE) (Figure 10). 

The Project Site is also defined as potentially highly erodible land. 

 

Papai soils consist of a very dark brown, eight‐inch thick surface  layer that  is underlain by a‘a 

lava. This well‐drained soil is friable and slightly sticky, plastic, and acid. Runoff from Papai soils 

is slow while permeability  is rapid. It has many roots and fine pores. In general Papai soils are 

used for woodland but some small areas are used for pasture, orchards, and truck crops (Soil 

Survey of the Island of Hawai‘i, State of Hawai‘i, 1973). 

3.3.2 LSB Detailed Land Classification 

The University of Hawai‘i LSB Detailed Land Classification, Island of Hawai‘i classifies soils based 

on a productivity rating. Letters  indicate class of productivity with A representing  the highest 

class  and  E  the  lowest.  The  soils  of  the  Project  Site  are  classified  “E”  or  “not  suitable”  for 

agriculture (Figure 11). 

3.3.3 Agricultural Lands of Importance to the State of Hawai‘i 

The ALISH system classifies agricultural lands as Prime, Unique, or Other Important Agricultural 

Land. The soils of  the Project Site are classified “Other  Important Agricultural Land,” which  is 

defined  as  an  area  that  can  be  farmed  satisfactorily  by  applying  greater  inputs  of  fertilizer, 

improving drainage, practicing erosion control, and protecting  the  land  from  flooding  (Figure 

11).  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Based on the geotechnical study, the soils are suitable for the proposed use. Given the Project 

Site’s  low  productivity  potential  and  need  for  high  inputs,  it  is  not  suitable  for  agricultural 

activity. Therefore, construction of the Base Yard and Maintenance Facility will not reduce the 

inventory of productive lands available for agricultural uses. 

 

As required  for projects on  land greater  than one acre  in size, a National Pollutant Discharge 

Elimination  System  (NPDES)  Notice  of  General  Permit  Coverage  (NGPC)  for  Storm  Water 
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Associated with Construction Activity will be necessary. Grading will  follow Best Management 

Practices  (BMPs) as prescribed  in the NPDES Permit. The contractor will submit a site‐specific 

construction  BMP  plan  to  the  State  of Hawaiʻi Department  of Health  (DOH)  before  grading 

commences. Further discussion on stormwater impacts and BMPs are provided in Section 3.4 of 

this environmental assessment. 

 

Short  term soil  impacts may  include  the potential  for soil erosion and  the generation of dust 

during  grading  and  construction.  All  construction  activities  will  comply  with  all  applicable 

federal, state, and county regulations and rules for erosion control.  

 

Any  grading  will  be  in  conformance  with  the  Hawai‘i  County  Grading  Ordinance  and 

recommendations  of  the  geotechnical  engineer.  On‐site  fill will  be  used wherever  possible 

(clinker and volcanic ash are not acceptable  for compacter  fill) and  fill slopes will not exceed 

2:1.  To minimize  potential  impacts,  grading  will  be  segmented  and  exposed  areas  will  be 

immediately  grassed  or  landscaped  before  commencement  of  grading  in  the  next  phase,  in 

compliance  with  Chapter  10  (Erosion  and  Sedimentation  Control),  HCC.  Draft  grading  and 

erosion control plans are provided  in Appendix D. Measures to control erosion during the site 

development period may include: 

 Minimizing the time of construction; 

 Retaining existing ground cover as long as possible; 

 Constructing drainage control features early; 

 Using temporary area sprinklers  in non‐active construction areas when ground cover  is 
removed; 

 Providing a water truck on‐site during the construction period to provide for immediate 
sprinkling, as needed; 

 Using temporary berms and cut‐off ditches, where needed, for control of erosion; 

 Watering graded areas when construction activity for each day has ceased; 

 Grassing  or  planting  all  cut  and  fill  slopes  immediately  after  grading work  has  been 
completed; and 

 Installing silt screens, where appropriate. 

3.4 HYDROLOGY  

The  Project  Site  is  located  within  the  Hilo Watershed,  which  measures  470  square  miles. 

Watersheds captures  rainfall and atmospheric moisture  from  the air and allows  the water  to 

drip slowly  into underground aquifers or enter stream channels and eventually  to  the ocean. 

The  Hilo  watershed  includes  the  combined  eastern  slopes  of  Mauna  Kea  and Mauna  Loa 

reaching maximum elevations of 13,796 and 13,679 feet, respectively. The saddle between the 

two mountains  drains mostly  through  Hilo  into  Hilo  Bay. Within  the  Hilo Watershed  are  a 
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number of sub‐watersheds. Most of the Project Site is within the Wailoa sub‐watershed, but a 

small portion also falls within the Ka‘ahakini sub‐watershed.  

 

Surface Water 

The  Project  Site  is  located  about  one  third  of  a mile  from  a  flood  channel  of  the  perennial 

Ka‘ahakini Stream (Figure 12). The headwaters of this stream are  located to the southwest of 

the Project Site. The flood channel is known as the Waiākea‐Uka Flood Control Channel. A berm 

that runs through the Project Site corresponds to a levee, which originates at the Flood Control 

Channel, depicted on a 1995 USGS quadrangle. The  location of the  levee downslope from the 

Flood Control Channel suggests it served to define the boundaries of a ponding basin, which is 

used to contain flood waters during periods of excessive rainfall. The  levee and Flood Control 

Channel were likely constructed between 1965 and 1981. The levee does not appear on a 2013 

USGS quadrangle, suggesting it is no longer in use. 

 

There  are  no wetlands or  intermittent  steams on  the  Project  Site.  The  nearest wetland  is  a 

small  freshwater  pond  approximately  three‐quarters  of  a mile  southeast  of  the  Project  Site 

(Figure 12). 

 

Ground Water  

Due to the relatively young and porous geology of Hawai‘i Island, most of the rainfall infiltrates 

to groundwater. Hawai‘i has classified groundwater in the state under an aquifer coding system 

to identify and describe these aquifers. The Project Area overlies the Kea‘au Aquifer System, a 

subset of the N.E. Mauna Loa Aquifer Sector. Groundwater within this aquifer exists primarily 

as basal groundwater followed by high  level dike and perched water. Cap rock, although thick 

and extensive, does not play an important role in the coastal regions of the aquifer. 

 

Sustainable  yield  is  the  amount  of  groundwater  that  can  be  pumped without  depleting  the 

source. The sustainable yield of the Hilo Aquifer System  is 393 million gallons per day (MGD), 

and existing water use  as of 2008  is 14.084 MGD  (Wilson Okamoto Corporation, 2008). The 

Project  Site  is  below  the  Underground  Injection  Control  (UIC)  line,  which  means  that  the 

underlying aquifer is not considered a drinking water source (Figure 13). 

 

 

 

Marine Waters 

The  Site  is  approximately  three miles  inland  from  the  nearest  coastline. Near  shore marine 

waters off the coast of Hilo Bay are classified as class “A” by the State DOH (2012). According to 

DOH  Water  Quality  Standards,  “It  is  the  objective  of  class  A  waters  that  their  use  for 
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recreational purposes and aesthetic enjoyment be permitted as long as it is compatible with the 

protection and propagation of fish, shellfish, and wildlife, and with recreation  in and on these 

waters” (HAR §11‐54‐03).  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Construction of  the Base Yard and Maintenance Facility  is not anticipated  to have  significant 

adverse impact on groundwater or surface water resources.  

 

Potable water will  be  supplied  by  the  County  Department  of Water  Supply’s  (DWS) Water 

System, which  draws water  from  a  series  of  surface water  sources  and  groundwater wells. 

Section  4.8.1  (Water  System)  of  this  EA  provides  further  information  regarding  anticipated 

water demands. 

 

Construction of the Base Yard and Maintenance Facility will result in an increase in the amount 

of  impervious surface on  the Project Site. Direct discharge of storm water runoff  into marine 

waters is not anticipated due to the inland location of the Site. Similarly, due to distance from 

existing  streams,  it  is  highly  unlikely  that  any  storm  runoff  from will  impact  surface water 

resources.  

 

The Base Yard and Maintenance Facility storm drainage system will be designed to comply with 

the  latest County of Hawaiʻi Storm Drainage Standards and Standard Details  for Public Works 

Construction.  To  the  extent  practicable,  the  Base  Yard  and  Maintenance  Facility  will  be 

designed to maintain post‐development peak runoff rate and average volume at levels that are 

similar  to  pre‐development  levels.  Existing  drainage  patterns will  be maintained  as much  as 

possible. Although the levee on site does not appear to be in use, to maintain any of its possible 

drainage  utility,  the  berm will  be  preserved  but will  be moved  outside  of  the  Project  Site. 

Relocation of  the  levee will be coordinated with  the Four Mile Creek Drainage  Improvement 

Project currently under study by the Army Corps of Engineers. 

 

All NPDES permit  requirements will be  implemented.  In accord with  these  requirements,  the 

Base Yard and Maintenance Facility will utilize  several best management practice categories, 

including  infiltration  practices,  vegetated  open  channel  practices,  and  filtering  practices, 

defined  in the Environmental Protection Agency’s  (EPA) guidance document entitled National 

Management Measures  to  Control  Nonpoint  Source  Pollution  from  Urban  Areas  (November 

2005, EPA‐841‐B‐05‐004). EPA has  found  these practices  to be  representative of  the  types of 

practices that can be applied successfully to achieve the new development runoff management 

measures specified in the Hawai‘i Watershed Guidance.  
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In  its Draft EA Early Consultation comments,  the State Office of Planning  requested  that Low 

Impact  Development  (LID)  be  considered  in  the  design  of  the  Base  Yard  and Maintenance 

Facility.  In particular, the State Office of Planning recommended examining Section 1.7 of the 

Low  Impact Development, A Practitioner’s Guide. Among  the  LID  techniques  that  involve  the 

utilization of natural features and source control for stormwater management  listed, the Base 

Yard and Maintenance Facility will utilize at  least  three: Vegetated Buffer/Filter  Strips, Open 

Vegetated Channels, and Infiltration. 

 

The on‐site drainage system will be designed for a ten‐year recurrence interval and will consist 

of vegetated infiltration drainage swales along the perimeter of the Project Site. All stormwater 

will sheet flow to vegetated swales, which will store the flow until it percolates into the ground. 

The  vegetated  swales  are  intended  to  accomplish  the  following:  (1)  decrease  the  erosive 

potential  of  increased  runoff  volumes  and  velocities  associated  with  development‐induced 

changes  in  hydrology;  (2)  remove  suspended  solids  and  associated  pollutants  entrained  in 

runoff  that  result  from  activities  occurring  during  and  after  development;  and  (3)  retain 

hydrological conditions to closely resemble those of the pre‐disturbance condition. During the 

Draft EA public review period, the State Department of Transportation wrote: 

 

“…FAA strongly recommends that off‐airport storm water management systems located 

within  five  (5) miles  of  the airport be designed and operated  so as not  to not  create 

above‐ground  standing  water  to  attract  wildlife  that  could  cause  hazardous  wildlife 

movement into or across the airspace.  Stormwater detention ponds should be designed, 

engineered, constructed, and maintained for a maximum 48‐hour detention period after 

the  design  storm  and  remain  completely  dry  between  storms. We  recommend  that 

consideration  should  be  given  to  the  types  of  vegetation  planted  in  or  around  the 

drainage swales so as not  to attract wildlife which could  impact aircraft operations at 

Hilo International Airport.” 

 

The  State Office of Planning has  created  the  Stormwater  Impact Assessment  to  identify  and 

evaluate information on hydrology, stressors, sensitivity of aquatic and riparian resources, and 

management measures to control runoff occurrences. Mitigation measures and BMPs  listed  in 

this  guidance  can  be  applied  to  water  runoff  strategies  to  prevent  damage  to  coastal 

ecosystems. As recommended by the State Office of Planning (in its Draft EA Early Consultation 

comments), the Stormwater Impact Assessment was examined. Appendix B of the Stormwater 

Impact Assessment includes a table of BMPs that address specific issues and include examples 

that,  with  foresight,  can  transition  with  a  site  through  construction  and  into  operation. 

Effectiveness of stormwater design and control techniques  is dependent upon site conditions. 
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The Base Yard and Maintenance Facility will be constructed, to the extent feasible, with BMPs 

from the Stormwater Impact Assessment. 

 

Based on the Project Site conditions, relevant BMPs  from the Stormwater  Impact Assessment 

that may be implemented during construction include: 

 Early construction of drainage control features; 

 Construction of temporary sediment basins to trap silt; 

 Use of temporary berms and cut‐off ditches where needed; and 

 Use of temporary silt fences or straw bale barriers to trap silt. 
 

All  grading  operations  will  be  conducted  in  compliance  with  dust  and  erosion  control 

requirements  of  Chapter  10  (Erosion  and  Sedimentation  Control),  HCC  and  applicable 

provisions  of  Chapter  11‐60.1,  HAR,  Section  11‐60.1‐33  regarding  Fugitive  Dust.  A watering 

program will be  implemented during  construction  to minimize  soil  loss  through  fugitive dust 

emission. Other pollution  control measures  include  cleaning  job‐site  construction equipment 

and establishing groundcover as quickly as possible after grading. Permanent  landscaping will 

also help to retain soil throughout the Project Site.  

3.5 NATURAL  HAZARDS  

Hawai‘i Island is susceptible to potential natural hazards, such as flooding, hurricanes, volcanic 

hazards,  earthquakes,  and  wildfires.  This  section  provides  an  analysis  of  the  Project  Site’s 

vulnerability to such hazards.  

 

The State of Hawai‘i Department of Defense, Office of Civil Defense operates a system of civil 

defense  sirens  throughout  the  State  to  alert  the public of emergencies  and natural hazards, 

particularly tsunamis and hurricanes. The closest siren to the Site  is the South Hilo Base Yard 

Siren (HA106) located approximately 1.8 miles from the Project Site. 

 

Impacts  from  natural  hazards  can  be  further  mitigated  by  adherence  to  appropriate  civil 

defense measures as determined by the state and County of Hawai‘i civil defense agencies. 

3.5.1 Flood 

The Federal Emergency Management Agency publishes flood  information  in the form of Flood 

Insurance  Rate Maps  (FIRM)  used  by  government  and  insurance  agencies  to  determine  the 

relative potential  for damage during  flood events. According  to  the  FIRM,  the Project  Site  is 

within Zone X, which  is an area of minimal hazard that  is higher than the elevation of the 0.2‐

percent‐annual‐chance  flood  (Figure  14).  This  information  was  confirmed  by  the  State 
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Department  of  Land  and  Natural  Resources  Engineering  Division  in  their  Draft  EA  Early 

Consultation  comments:  “The  National  Flood  Insurance  Program  (NFIP)  does  not  regulate 

developments within Zone X.” 

3.5.2 Tsunami 

Twenty‐five of the tsunamis recorded in Hawai‘i since 1812 have had an adverse impact on the 

Island  of Hawai‘i;  seven  caused major  damage  and  three were  generated  locally.  The most 

recent tsunami to  impact Hawai‘i  Island, which occurred on March 11, 2011, caused property 

damage at several  locations on the Kona coast. The Project Site  is well outside of the tsunami 

evacuation zone (Figure 15). 

3.5.3 Hurricane 

Since 1980, two hurricanes have had a devastating effect on Hawai‘i: ‘Iwa in 1982 and ‘Iniki in 

1992. While  it  is difficult  to predict such natural occurrences,  it  is  reasonable  to assume  that 

future incidents are likely, given historical events.  

 

Several studies sponsored by the NASA Office of Earth Science have developed new models for 

estimating the probability of hurricanes in the Pacific. While the island of Hawai‘i has not been 

in the direct path of a hurricane since recordation began in 1950, the models indicate that the 

island has a long‐term hurricane hazard higher than any of the other islands. 

3.5.4 Earthquake 

In Hawai‘i, most earthquakes are linked to volcanic activity, unlike in other places where a shift 

in tectonic plates is the cause of an earthquake. Each year, thousands of earthquakes occur in 

Hawai‘i, the vast majority of which are so small they are detectable only with highly sensitive 

instruments.  However, moderate  and  disastrous  earthquakes  have  occurred  in  the  islands, 

particularly on Hawai‘i Island due to its geologically active nature. 

 

Since  1868,  nine  disastrous  earthquakes  have  occurred  in  Hawai‘i  County.  The  largest 

earthquake series occurred between March 27 and April 2, 1868 with an epicenter a few miles 

north of Pāhala in the district of Ka‘ū. It is estimated that the magnitude of these earthquakes 

were  7.1  and  7.9.  These  earthquakes  resulted  in  77  deaths  (46  from  tsunami  and  31  from 

landslides triggered by the earthquake).  In 1929, an earthquake with an epicenter  in Hualālai 

and  a magnitude of 6.5  resulted  in extensive damage. Another earthquake  in 1951, with  its 

epicenter in the Kona area and a magnitude of 6.9 also resulted in extensive damage. A series 

of earthquakes, with magnitudes of 6.7 and 6.0, occurred at Kīholo Bay on October 15, 2006. 
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These earthquakes resulted in more than $100 million in damages to the northwest area of the 

island (USGS, 2006).  

3.5.5 Volcanic Hazards 

Volcanic hazards include lava flows and emission of volcanic gases (vog). 

 

Lava  Flows.  The  volcanic  hazard  zone map  for  Hawai‘i  Island  divides  the  island  into  zones 

ranked from one through nine, with one being the area of greatest hazard and nine being the 

area of  least hazard. The zones are based chiefly on the  location of active vents, frequency of 

past  lava coverage, and  topography. According  to  this map,  the Project Site  is within Zone 3, 

meaning only one to  five percent of the area has been covered by  lava since 1800 and 15‐75 

percent within the last 750 years (USGS, 1997). The Project Site is approximately 25 miles from 

Kīlauea, the nearest active vent. 

 

Vog. Volcanic gases, which are visible as a  fog known as vog, are emitted during all  types of 

eruptions. Halema‘uma‘u, the crater located at the summit of Kīlauea is currently erupting large 

amounts of volcanic gas. Any hazard posed by volcanic gases is greatest immediately downwind 

from active vents; the concentration of the gases quickly diminishes as the gases mix with air 

and are carried by winds away from the source (USGS, 1997).  

 

The Project Site  is  located 25 miles northeast of Kīlauea Volcano. The prevailing northeasterly 

trade wind  flow  tends  to push vog and any airborne particulates away  from  the Project Site. 

However,  the amount of vog and other airborne particulates can significantly  increase during 

periods when the winds are from the southwest. 

3.5.6 Wildfires 

Approximately 70 to 80 wildfires occur annually in Hawai‘i County. Humans are the number one 

cause of fires in Hawai‘i.  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

During the Draft EA Early Consultation process, the State Department of Defense recommended 

that  the proposed Base Yard and Maintenance Facility be designed  to mitigate  the effects of 

seismic  and  high‐wind  events.  To  minimize  the  potential  hazard  from  earthquakes  and 

hurricanes,  structural  elements  in  the  proposed  Base  Yard  and Maintenance  Facility will  be 

designed in accordance with the 2006 International Building Code (IBC) as amended by State of 

Hawai‘i Building Code. The 2006 IBC provides minimum design criteria to address the potential 

for damage due to seismic disturbances.  
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For  hurricane  events,  county  buses  may  play  a  critical  role  in  evacuation  and  post‐event 

recovery. MTA will have disaster preparedness procedures to protect the buses in the base yard 

from damage during  the event, and  to clear any debris  that may block  the access  road post‐

event. 

Construction of the Base Yard and Maintenance Facility will not exacerbate any tsunami hazard 

conditions. The Project Site is not in a designated tsunami evacuation zone and is not expected 

to be adversely impacted by a tsunami.  

 

The Project Site  is approximately 25 miles away  from  the nearest active volcano. Hazard and 

risk potential of shield volcanoes like those on Hawai‘i Island can be pinpointed reasonably well, 

unlike  some  other  types  of  natural  disasters  (earthquakes  and  hurricanes).  Therefore,  it  is 

unlikely  that  the Base  Yard  and Maintenance  Facility will be  impacted by or will  exacerbate 

potential volcanic hazards. 

 

During the Draft EA Early Consultation process, the State Department of Defense recommended 

the installation of one omni‐directional siren. The Hawai‘i Emergency Management Agency will 

work with MTA regarding the placement of the siren and technical requirements if it is deemed 

appropriate for the Project Site. 

3.6 FLORA  AND  FAUNA  

The  Project  Site  has  been  heavily  modified,  possibly  for  quarrying  and  regional  drainage 

purposes, but appears to be largely unused and is currently vacant. 

3.6.1 Flora 

The  likely  natural  vegetation  of  the  region  around  the  Project  Site  is  lowland mesic  forest, 

which  is  dominated  by  ‘ōhi‘a  (Metrosideros  polymorpha).  According  to  the  Archaeological 

Assessment  performed  by Haun  and  Associates  for  the  Base  Yard  and Maintenance  Facility 

(Appendix C), approximately 2.7 acres  (54 percent) of  the Project Site has been  impacted by 

bulldozer disturbance. The remaining approximately 2.3 acres are relatively undisturbed. Haun 

found that the vegetation in the 2.3 acres was a mix of indigenous and introduced plant species 

including the following: 

 

 Uluhe (Dicranopteris linearis) 

 Ōhi‘a Lehua (Metrosideros polymorpha) 

 Hala (Pandanus tectorius) 

 Hala Pepe (Pleomele spp) 

 Ti (Cordyline fruticosa) 

 Trumpet Tree (Cecropia obtusifolia) 

 Kauna‘oa (Cuscuta sandwiciana or 
Cassytha filiformis) 
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 Bamboo Orchid (Arundina graminifolia) 

 Octopus Tree (Schefflera actinophylla) 

 Albizia (Paraserianthes falcataria) 

 Rattlepod (Crotalaria spp) 

 Wedelia (Wedelia trilobata) 

 Sleeping Grass (Mimosa pudica) 

 Rose Myrtle (Rhodomyrtus tomentosa) 

 Macaranga (Macaranga spp) 

 Koster’s Curse (Clidemia hirta) 

 Koa haole (Leucaena leucocephala) 

 Miconia (Miconia calvescens) 

 Giant Reed (Arundo donax) 

 Philippine Ground Orchid 
(Spathoglottis plicata) 

 Guava (Psidium guajava) 

 Lantana (Lantana camara) 

 Java Plum (Syzygium cumini) 

 Molasses Grass (Melinis minutiflora)

 

No listed, candidate, or proposed endangered or threatened plant species were found in Haun’s 

Archaeological Assessment or a 2007 Yamada and Sons Quarry Expansion EA biological survey 

that  surveyed  a  thin  strip  of  the  Project  Site  along  the  road  (Geometrician  Associates  LLC, 

2007). 

3.6.2 Fauna  

Given the non‐native vegetation and disturbed nature of the Project Site,  it  is  likely that only 

non‐native mammals, such as  feral cats and Pacific rats, would  frequent  the Project Site. The 

U.S.  Fish  and Wildlife  Service  (USFWS)  provided Draft  EA  Early  Consultation  comments  that 

stated, in part: 

 

“Based on the information you provided and pertinent information in our files…there are five 

listed  species  in  the  vicinity  of  the  project  area:  the  endangered  Hawaiian  hawk  (Buteo 

solitaries), Hawaiian hoary bat  (Lasiurus  cinereus  semotus), Hawaiian petrel  (Pterodroma 

phaepygia  sandwichensis),  and  Blackburn’s  sphinx moth  (Manduca  blackburni),  and  the 

threatened Newell’s shearwater (Puffinus auricularis newelli). There  is no critical habitat  in 

the vicinity of the project area.” 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

None of the vegetation on the Project Site is likely to be of biological importance. Landscaping 

will be done immediately after the construction phase.  

 

The industrial activities near the Project Site make it fairly unlikely that the listed species would 

frequent  the  area. However,  as part of  the USFWS’s Draft  EA  Early Consultation  comments, 

they provided avoidance and impact minimization measures for each of the listed species: 

 

Hawaiian  hawk.  To  avoid  impacts  to  Hawaiian  hawks,  it  is  recommended  that  the 

contractor  avoid  brush  and  tree  clearing  during  their  breeding  season  (March  through 
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September). If the Project Site must be cleared during Hawaiian hawk breeding season, we 

recommend a nest  search of  the area of  the proposed construction  site and  surrounding 

area  be  conducted  by  a  qualified  ornithologist  immediately  prior  to  the  advent  of 

construction activities. Surveys should ensure that construction activity will not occur within 

1,600 feet of any Hawaiian hawk nest. 

 

Hawaiian hoary bat. It is recommended that woody plants greater than 15 feet tall should 

not  be  removed  or  trimmed  during  the Hawaiian  hoary  bat  breeding  season  (June  1  to 

September  15).  It  is  further  recommended  that  barbed wire  not  be  used  for  fencing  to 

protect low‐flying, foraging bats. 

 

Seabirds. It is recommended that the Base Yard and Maintenance Facility avoid or minimize 

use of  artificial  lighting  and  avoid night work  if possible.  If  artificial  illumination must be 

used, we recommend this be shielded so the bulb  is not visible at or above bulb‐height.  If 

night work must be  conducted,  it  should  take place outside  the  sea bird  fledging  season 

(September 15 through December 15) and should utilize shielded lighting. 

 

Blackburn’s  sphinx moth.  It  is  recommended  that  a  qualified  biologist  surveys  areas  of 

proposed  construction  activities  for Blackburn’s  sphinx moth  and  its  host  plants  prior  to 

work  initiation. The  survey  should  take place during  the wettest portion of  the  year and 

immediately prior to construction. The survey should include searches for eggs, larvae, and 

signs of larval feeding (chewed stems, grass, or leaf damage). Any host plants of Blackburn’s 

sphinx moth identified should not be cut or disturbed. 

 

To the extent feasible, the contractor will be instructed to follow the above recommendations. 

In  particular,  Section  14‐52,  HCC  requires  all  outdoor  lights  to  be  shielded,  and  so  the 

contractor will  be  required  to  follow  the  seabird  protection  recommendation. However,  the 

USFWS also stated in their comments that “implementation of these measures does not ensure 

that  impacts  to  listed  species can be avoided, and  further coordination with  the  [USFWS] on 

compliance with  the  [Endangered Species Act] may be  required.” Therefore, prior  to  starting 

work,  the  contractor  should  coordinate with  the  USFWS  regarding  protection  of  the  listed 

species. 
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4  DESCR IPT ION  OF  THE  HUMAN  ENVIRONMENT,  

POTENT IAL   IMPACTS ,  AND  MIT IGAT ION  MEASURES  
This section describes the existing conditions of the human environment, preliminary potential 

impacts  of  Base  Yard  and  Maintenance  Facility,  and  preliminary  mitigation  measures  to 

minimize any impacts.  

4.1 ARCHAEOLOGICAL  AND  HISTORIC  RESOURCES    

Haun  and  Associates  conducted  an  Archaeological  Assessment  (AA)  for  the  Project  Site 

(Appendix C). The AA was conducted in compliance with Section 6E, HRS “Historic Preservation” 

to determine the presence/absence of archaeological sites and included test pits evaluating the 

soil horizons. The AA found that extensive bulldozer disturbance has impacted large portions of 

the Project Site, and that no sites or features are present in the Project Site. Due to the absence 

of sites,  the Project Site was documented  in an AA pursuant  to Title 13, Subtitle 13, Chapter 

284‐5(5A), HAR.  

 

Historical Background 

The Project Site  is  located  in the ahupua‘a of Waiākea, Hilo Hanakāhi  ‘Okana,  in the moku‐o‐

loko (district) of Hilo. The ahupua‘a of Waiākea  is  large, consists of roughly 95,000 acres, and 

was regarded as a region of abundant natural resources and numerous fishponds. Waiākea was 

also an early important political center, notably under chief Kulukulu‘a. Kamehameha lived and 

often returned to his ‘ili kūpono (independent land division where all tributes were paid to the 

chief of  the  ‘ili  and not  the ahupua‘a)  lands of Pi‘opi‘o  in  the ahupua‘a of Waiākea.  The  ‘ili 

kūpono lands and its royal fishpond were passed on to his son Liholiho after his death (Escott, 

2014). 

 

The  Project  Site  is within  Zone  II  “Upland  Agricultural”  according  to McEldowney’s  historic 

period land use zones (1979). Early inhabitants of this zone practiced swidden (slash and burn) 

agriculture, which eventually resulted  in an open plain. However,  in  the 1800s,  the Pana‘ewa 

forest extended  from the existing Pana‘ewa Forest Reserve nearly to the ocean between Hilo 

and  Kea‘au.  Therefore,  it  is  unlikely  that  the  Project  Site was  used  for  swidden  agriculture. 

Clearings  in  the  forest may  have  been  used  for  small  scale  agriculture  (McEldowney,  1979). 

There were also forest plantations (Handy & Handy, 1972). 

 

Between 1845 and 1865, traditional land‐use and settlement patterns underwent a change due 

to  the  regular use of Hilo Bay by  foreign  vessels,  the whaling  industry,  the establishment of 

missions in the Hilo area, the introduction of the sandalwood trade, the legalization of private 

land  ownership  (the Mahele),  the  introduction  of  cattle  ranching,  and  the  introduction  of 
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sugarcane  cultivation. There were no kuleana claims  in  the  immediate vicinity of  the Project 

Site during the Mahele, but 26 claims were registered for  lands  in Waiākea. Most of Waiākea 

became Crown Lands (Geometrician Associates LLC, 2007).  

 

Hilo  became  the  center  of  population  and  traditional  settlements  along  the  shoreline  in 

outlying regions declined or disappeared. While food was still grown for consumption, greater 

areas  of  land  were  continually  given  over  to  the  specialized  cultivation  and  processing  of 

commercial foodstuffs for export (Escott, 2014). By the end of 1900, over 5,600 acres of sugar 

were cultivated  in Waiākea. Sugarcane plantations and  industrial facilities were established  in 

areas  that were once upland  agricultural  areas  and  coastal  settlements,  respectively  (Escott, 

2014).  Waiākea  Sugar  Company  operated  in  the  Waiākea  ahupua‘a  from  1879  to  1947 

(Rechtman, 2009).Historic site types in the vicinity of the Project Site likely included plantation 

agriculture‐related features and residences. 

 

Archaeological Assessment Findings 

As stated above, no archaeological sites or features were identified within the Project Site. The 

absence of sites is attributable to the extensive bulldozing that has occurred in the Project Site. 

In addition,  the Project Site appears  to have also been used as a dumping area  for  refuse. A 

berm  that  runs  through  the Project  Site  is a modern  levee, which was  constructed between 

1965  and  1981  and  used  to  contain  flood waters  during  periods  of  excessive  rainfall. Haun 

recommends no further archaeological work for the Project Site. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The Project Site will not impact any surface archaeological resources, sites, or features. 

 

Given  the  extensive  bulldozing  that  has  occurred  in  the  Project  Site,  it  is  very  unlikely  that 

subsurface  resources  will  be  encountered.  However,  the  Mass  Transit  Agency  and  its 

contractors will comply with all state and county  laws and rules regarding the preservation of 

archaeological  and  historic  sites.  The  construction  documents  will  include  a  provision  that 

should  historic  sites  such  as walls,  platforms,  pavements  and mounds,  or  remains  such  as 

artifacts, burials, concentrations of shell or charcoal or artifacts be  inadvertently encountered 

during construction activities, work will cease immediately in the immediate vicinity of the find 

and  the  find  will  be  protected.  The  contractor  will  immediately  contact  State  Historic 

Preservation Division  (SHPD), which will  assess  the  significance  of  the  find  and  recommend 

appropriate mitigation measures, if necessary.  
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4.2 CULTURAL  RESOURCES  

PBR HAWAII attempted to identify traditional customary practices within the Project Site and its 

vicinity.  This  cultural  impact  analysis  was  conducted  in  accordance  with  the  Office  of 

Environmental  Quality  Control  Guidelines  for  Assessing  Cultural  Impacts.  Findings  of  the 

analysis and other relevant information are summarized below.  

 

Letters of  inquiry were sent  to organizations whose expertise would  include  the Project Site. 

Consultation was sought  from Robert K. Lindsey,  Jr., Office of Hawaiian Affairs Hawai‘i  Island 

Trustee; Kauanoe Hoomanawanui, SHPD Burial Sites Specialist; Kimo Lee,  Jr. Chairman of  the 

Hawai‘i  Island Burial Council; Rick Gmirkin, Ala Kahakai National Historic  Trail, National Park 

Service Archaeologist; Keaukaha‐Pana‘ewa Farmers Association; and Pana‘ewa Hawaiian Home 

Lands Community Association.  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

No  responses were  received  from  the  letters of  inquiry. Based on  the historical research and 

the lack of response from knowledgeable people and organizations, the Project Site appears to 

have not been used  for  traditional  cultural purposes within  recent  times.  It  is  reasonable  to 

conclude that Hawaiian rights related to gathering, access or other customary activities within 

the Project Site will not be affected and  there will be no direct adverse effect upon  cultural 

practices or beliefs.  

4.3 AIRPORT  HAZARDS  

In  their Draft  EA  Early  Consultation  comments,  the  County  of Hawai‘i  Planning Department 

stated the following: 

 

“The  subject  parcel  is  located  within  the  5‐mile  airport  radius  of  the  Hilo  International 

Airport. As such, please contact the Hawai‘i Department of Transportation, Airport Division 

for  their  review  and  comments,  and  include  a  discussion  of  airport  hazards  that may  be 

related to the proposed development.” 

 

The State of Hawai‘i Department of Transportation was contacted as part of the Draft EA Early 

Consultation, but they did not have comments on the proximity of the airport. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The Base Yard and Maintenance Facility is not anticipated to have an impact on the operations 

of the Hilo International Airport. The Base Yard and Maintenance Facility  is not  located within 

the Accident Potential Zone or Runway Protection Zone/Clear Zone. Because  construction of 
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the  Base  Yard  and Maintenance  Facility  will  remove  vegetation  from  the  Project  Site,  the 

Project Site  is  likely to become  less attractive to wildlife that could potentially be a hazard to 

planes. Finally, the Base Yard and Maintenance Facility will not include any reflective surfaces, 

including  photovoltaic  panels  that  could  impair  pilots’  vision  unless  coordinated  with  the 

Airports Division.  

4.4 ROADWAYS  AND  TRAFFIC  

The State of Hawai‘i Department of Transportation’s (DOT) Early Consultation comments stated 

that  the EA  “should discuss and evaluate  the project’s  contribution  to  the  cumulative  traffic 

impacts on State highways facilities  in the area.” During the Draft EA public comment period, 

DOT  wrote  that  the  “DOT  Highways  Division  is  still  conducting  its  review  and  has  not  yet 

provided  comments.”  To  further  assist  DOT  Highways  Division’s  review,  Fehr  &  Peers  was 

contracted to complete a transportation  impact analysis (TIAR) for the proposed relocation of 

the  County  of Hawaii Mass  Transit Agency  Base  Yard & Maintenance  Facility  from  630  East 

Lanikaula Street  to 2299 Ho’olualima Road. Please  refer  to Appendix E  for a  full  copy of  the 

TIAR. 

 

Roadways  

Regional  access  to  the  Project  Site  is  provided  by  Kaneolehua  Avenue, while  local  access  is 

provided by Ho‘olaulima Road via Leilani Street. The  following describes  the key  roadways  in 

the project vicinity: 

The primary corridors for vehicle access are briefly described below.   

Mamalahoa  Highway  (Highway  11)  is  operated  and  maintained  by  DOT  and  is  a  six‐lane 
highway  in the vicinity of the project site, but  includes  five  lanes  (i.e., two northbound  lanes) 
north and south of the immediate study area. Mamalahoa Highway is also known as Hawaii Belt 
Road which traverses around the entire  island of Hawaii. The specific portion of  it that passes 
along  the  proposed  project  site  is  identified  as  Route  11  and  is  oriented  in  a  north‐south 
direction. In the immediate vicinity of the site, this roadway includes a 20‐foot buffer/median. 
The posted speed limit is 35 miles per hour (mph).  

Leilani Street is under the jurisdiction of the County of Hawaii and is an east‐west facility within 
the context of this study area with one lane in each direction. The western approach of Leilani 
Street  provides  access  to  residential  neighborhoods.  The  posted  speed  limit  is  25 mph.  The 
eastern  approach of  Leilani  Street provides  access  to  a number of base  yards  and  industrial 
facilities and leads to Hilo International Airport. The posted speed limit is 30 mph.  

East Lanikaula Street  is a County of Hawaii east‐west  facility within  the context of  this study 
area and has one lane in each direction. The western approach of East Lanikaula Street provides 
access  to  residential neighborhoods and some small businesses. The posted speed  limit  is 35 
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mph. The eastern approach provides direct access  to  the driveway of  the existing County of 
Hawaii MTA  facility.  Past  the  facility,  the  road  terminates  at  its  intersection  with  Railroad 
Avenue. West of Mamalahoa Highway, Lanikaula Street has a posted speed limit of 35 mph. 

Railroad Avenue  is under the  jurisdiction of the County of Hawaii and  is a north‐south facility 
and  includes  one  lane  in  each  direction.  The  southern  section  of  Railroad  Avenue  provides 
access  to base yards and  facilities, commercial sites,  residential areas and  to agricultural and 
undeveloped  land  south of Kahaopea  Street.  The posted  speed  limit  in  the  study  area  is  30 
mph.  The  northern  section  of  Railroad  Avenue  terminates  at  the  T‐intersection with  Leilani 
Street.  

 

Ho‘olaulima  Road  is  a  two‐lane  road  that  provides  access  to  the  Project  Site.  Beyond  the 

Project Site to the east, a one‐quarter mile stretch of the road is used for drag racing. The Drag 

Strip was opened in 1978 and is sanctioned by the International Hot Rod Association. 

 

Auwae Road is a local road within the Keaukaha‐Pana‘ewa Community agricultural subdivision. 

It does not connect to any roads near the Project Site, but besides the Ho‘olaulima Road,  it  is 

the nearest road to the Project Site. Auwae Road is broken into two segments by the Wai‘anae 

Uka Flood Control Channel. The posted speed limit on Auwae Road is 25 mph.  

 

The  transportation  impact  analysis  of  the  proposed  project  included  the  intersections  of 

Mamalahoa  Highway/East  Lanikaula  St,  Mamalahoa  Highway/Leilani  Street,  and  Railroad 

Avenue/Leilani Street. Additionally, the driveway to the existing County of Hawaii Mass Transit 

Agency facility on East Lanikaula Street was observed to determine the flow of traffic in and out 

of  the  base  yard.  The  study  includes  an  analysis  of  AM  and  PM  peak  hour  intersection 

operations, where the peak hour  is the highest one‐hour total of traffic between 6:00 am and 

9:00am in the morning and between 3:00 pm and 6:00pm in the late afternoon/evening. 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Fehr & Peers’ TIAR reached the following conclusions: 

 Under “Existing and Near Term, 2016, Conditions,” all intersections studied operate and will 
operate  acceptably  at  Level  of  Service  (LOS)  D  or  better.  (Based  on  previous  studies 
conducted  for DOT  and  the County of Hawaii,  the minimum desirable operating  level  for 
roadways  is  LOS D.  If a  facility operates or  is projected  to operate at  LOS E or  F,  feasible 
capacity  enhancements  or  other  improvements may  be  needed  to  improve  operations.  
Unacceptable  vehicle  operations  may  be  permitted  to  occur  if  potential  vehicle 
improvements will result  in substantial secondary  impacts  to other  travel modes  including 
walking, bicycling and transit.) 
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 Total bus trips recording in the AM and PM peak hour total 6 inbound and outbound trips.  
The  reassignment  of  these  trips  and  associated  employee  vehicle  trips  in  plus  project 
conditions is negligible. 

 Under “Near Term, 2016, plus Project Conditions,” all  intersections operate acceptably at 
LOS D or better, and therefore no intersections are impacted by the proposed project. 

Based on  the collected data and analysis,  it  is expected  the  relocation of  the MTA Base Yard 
Facility will not result in an operational impact to the surrounding roadway network. Essentially, 
the relocation will shift bus and MTA staff‐generated traffic currently using the existing facility 
driveway  to new  intersections  and/or  turning movements  serving  the proposed  facility.  This 
means the intersection of East Lanikaula Street and Mamalahoa Highway will receive less traffic 
passing through the northbound right turning movement and in turn, the intersection of Leilani 
Street  and  Mamalahoa  Higway  will  note  an  increase  for  its  northbound  right  turning 
movement.  Traffic  on  Railroad  Avenue  will  decrease  as  existing  inbound  traffic  will  be 
redirected eastward past the intersection of Railroad Avenue and Leilani Street.  

The number of bus  trips which arrive at and depart  from  the existing MTA Base Yard  facility 
during  the  peak  hour  is  minimal  and  therefore  the  impact  of  these  redistributed  trips  in 
association with the relocated facility is negligible.   

4.5 NOISE  

During  the Draft  EA Public Review period,  the Department of Hawaiian Home  Lands  (DHHL) 

requested  more  detailed  discussion  of  noise  impacts.  As  requested,  a  noise  study  was 

performed by Terry A. Hayes Associates  (TAHA), and attached  to  this Final EA as Appendix F. 

According to TAHA: 

 

“Noise  is generally  considered  to be unwanted  sound.   Sound  is what we hear 

when our ears are exposed  to small pressure  fluctuations  in  the air.   There are 

many ways  in which pressure  fluctuations are generated, but  typically  they are 

caused by vibrating movement of a solid object.  Noise can be described in terms 

of  three variables: amplitude  (loud or soft);  frequency  (pitch); and  time pattern 

(variability).   

Sound is a fluctuation of air pressure.  The number of times the fluctuation occurs 

in one second  is called frequency.   Our human hearing system does not respond 

equally to all frequencies of sound.  Acoustical scientists measured and developed 

frequency  response  functions  that  characterize  the  way  people  respond  to 

different  frequencies.    These  are  the  so‐called  A‐,  B‐,  and  C‐weighted  curves, 

representing  the  way  people  respond  to  sounds  of  normal,  very  loud,  and 

extremely loud sounds, respectively.  Environmental noise generally falls into the 
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“normal”  category  so  that  the  A‐weighted  sound  level  is  considered  best  to 

represent the human response. 

The A‐weighted sound  level  in decibels  (dBA) describes noise at any moment  in 

time.  The noise analysis discusses sound levels in terms of the Day‐Night Average 

Sound  Level  (Ldn), which describes a  cumulative noise exposure  from all events 

over a full 24 hours, with events between 10:00 p.m. and 7:00 a.m. increased by 

10 decibels to account for greater nighttime sensitivity to noise.” 

 

The  primary  sources  of  noise  in  the  project  vicinity  include  South  Hilo  Sanitary  Landfill 

operations, quarry activity, vehicles associated with the Hilo Drag Strip, and aircraft associated 

with Hilo  International Airport.   Existing conditions were characterized over a 24‐hour period 

using a SoundPro DL Sound Level Meter between 4:00 p.m. on Tuesday, June 9, 2015, and 4:00 

p.m. on Wednesday,  June 10, 2015.   The  Ldn  (Day‐Night Average Sound  Level)  in  the project 

area was 54 dBA. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Noise  levels were  estimated using  the  FTA Noise  Impact Assessment  Spreadsheet.    The  FTA 

spreadsheet methodology accounts for activity at the Base Yard and Maintenance Facility and 

buses  on  the  Pana‘ewa  Drag  Strip  Road.  Regarding  existing  DHHL  homesteads,  the  closest 

property  to  the  Base  Yard  and  Maintenance  Facility  is  located  at  889  Auwae  Road, 

approximately 630 feet to the west.  The homestead at 501 Auwae Road was used to represent 

the closest property to bus activity on Pana‘ewa Drag Strip Road.  Based on FTA impact criteria 

and the existing 54 dBA Ldn, a Moderate Impact would occur if the project‐related noise exceeds 

55 dBA Ldn and a Severe  Impact would occur  if project‐related noise  levels exceed 61 dBA Ldn. 

The estimated Total Noise Exposure from the proposed project for both 501 Auwae Road and 

889 Auwae Road is estimated at 54 dBA Ldn. .  The results of the analysis indicate that project‐

related noise would not impact existing land uses in accordance with FTA guidance.    West of 

the  Project  Site  is  a  large  linear  piece  of  undeveloped  land  owned  by  the  Department  of 

Hawaiian Home  Lands  (DHHL)  designated  “Unencumbered  Lands.”  The  project‐related  noise 

levels at  the undeveloped strip of DHHL property would be 56 Ldn, and  the combined project 

and existing noise level would be 58 dBA Ldn.  This would be less than the HUD standard for an 

acceptable noise environment of 65 dBA Ldn, and, if DHHL were seeking HUD funds at this time, 

the proposed project would not interfere with procurement of those funds. 

During  the  construction  phase,  there may  be  temporary  noise  impacts  associated with  the 

operation of heavy construction machinery, paving equipment, and material transport vehicles. 

Proper mitigation measures will be employed  to minimize construction‐related noise  impacts 

and comply with all federal and state noise control regulations. Increased noise activity due to 
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construction will be  limited to daytime hours and persist only during the construction period. 

Noise  from  construction  activities will  be  short‐term  and will  comply with  State DOH  noise 

regulations (Chapter 11‐46, Community Noise Control, HAR). When construction noise exceeds, 

or is expected to exceed, the DOH’s allowable limits, a permit must be obtained from the DOH. 

Specific permit restrictions for construction activities are: 

 No  permit  shall  allow  any  construction  activities  that  emit  noise  in  excess  of  the 

maximum permissible  sound  levels before 7:00 a.m. and  after 6:00 p.m. of  the  same 

day, Monday through Friday; 

 No  permit  shall  allow  any  construction  activities  that  emit  noise  in  excess  of  the 

maximum permissible  sound  levels before 9:00 a.m. and after 6:00 p.m. on Saturday; 

and 

 No permit shall allow any construction activities that would emit noise in excess of the 

maximum permissible sound levels on Sundays and holidays.  

4.6 AIR  QUALITY  

Air  quality  in  the  Hilo  area  is  generally  considered  to  be  good  due  to  the  prevailing 

northeasterly tradewinds that tend to disperse pollutants toward the mountains. However, the 

amount of particulates and other air pollutants can significantly  increase during periods when 

the winds shift to a southwesterly direction. Air flow from this direction carrying vog can lead to 

an increase in pollution and a decrease in visibility. 

 

DOH maintains a limited network of air monitoring stations around the state to gather data on 

certain regulated pollutants. Currently, no routine ambient air monitoring is conducted by DOH 

in the Hilo area. Historical monitoring during the 1970's and 1980's indicated very low pollutant 

levels in Hilo. The entire state has been an attainment area for the last several decades. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Long‐term negative impacts related to air quality due to the Base Yard and Maintenance Facility 

are not  expected. Because  the proposed Base  Yard  and Maintenance  Facility  is  in  the  same 

region as  the existing  transit  facility,  the  regional air quality will not change.  In addition,  the 

proposed Project Site is more isolated than the existing facility, which is adjacent to a number 

of commercial businesses, and  is  in an existing  industrial area. The remoteness of the Project 

Site will  limit  the potential  for  local air quality  impacts on sensitive receptors and reduce  the 

impacts over  the existing  condition.  In addition, provision of public  transportation  in general 

improves  air  quality  as  it  is  a more  energy‐efficient  and  less  pollution‐producing mode  of 

transportation for resort employees and other residents. 
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Construction activity will be the principal source of short‐term air quality impact. Construction 

vehicle activity will temporarily increase automotive pollutant concentrations along the existing 

roadways  as  well  as  on  the  Project  Site.  Site  preparation,  earth  moving,  and  building 

construction will create particulate emissions during the short term. Movement of construction 

vehicles on unpaved surfaces can also generate particulate emissions. 

 

Although the potential for fugitive dust  is  low due to the wet climate and  low wind speeds of 

Hilo, adequate dust control measures will be employed, particularly during construction during 

low‐rainfall periods. Dust control will be accomplished by frequent watering of unpaved roads 

within the Project Site and areas of exposed soil surfaces. As soon as it is feasible, landscaping 

of completed areas will also be employed. Dust control measures will comply with applicable 

provisions of HAR section 11‐60.1‐33 and Chapter 10 (Erosion and Sedimentation Control), HCC. 

Measures to control dust during construction may include: 

 Providing  an  adequate  water  source  at  the  site  prior  to  start‐up  construction 
activities; 

 Irrigating  the  construction  site during periods of drought or high winds and all dry 
conditions; 

 Landscaping  and  rapid  covering  of  bare  areas,  including  slopes,  starting  from  the 
initial grading phase; 

 Disturbing  only  the  areas  of  construction  that  are  in  the  immediate  zone  of 
construction to limit the amount of time that the areas will be subject to erosion; 

 Providing adequate dust control measures during weekends, after hours, and before 
daily start‐up of construction activities; and 

 Installing silt screening in the areas of disturbance. 

4.7 VISUAL  RESOURCES  

The Project Site  is quite flat with fairly dense vegetation. There  is also dense vegetation on all 

neighboring properties. Due  to  the  flat  topography and state of  the vegetation,  there are no 

notable visual resources either on or visible from the Project Site (Figure 4). 

 

In addition, the Project Site is not listed by the county as being in a scenic view plane or as a site 

of natural beauty, nor is it home to any of the exceptional trees listed in the County of Hawai‘i’s 

General Plan. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Any  structures  that are part of  the Base Yard and Maintenance Facility will be designed and 

landscaped to be compatible with the character of the surrounding area.  

Construction of the proposed Base Yard and Maintenance Facility will not block any  identified 

scenic  view  planes  or  impact  any  areas  of  natural  beauty. Other  than  grass  landscaping  no 
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mitigation measures are planned. The proposed Base Yard and Maintenance Facility will not be 

visible from Kaneolehua Road or Auwae Road and will not change the appearance of the rural 

character of the area east of Kaneolehua Road. The placement and height of the building will 

not obstruct any view planes towards any natural landmarks. 

 

In accord with the USFWS’s recommendations and in accord with Section 14‐52, HCC, artificial 

illumination will be shielded so  that  the bulb  is not visible at or above bulb‐height  to protect 

seabirds. 

4.8 INFRASTRUCTURE  AND  UTILITIES  

Mitsunaga and Associates prepared a civil, electrical, and mechanical basis of design (Appendix 

D). 

4.8.1 Water System 

According  the  County  Department  of  Water  Supply’s  (DWS)  Draft  EA  Early  Consultation 

comments, the Project Site: “does not have an existing water service…[and] the parcel does not 

front upon a [DWS] waterlines and is, therefore, considered out‐of‐bounds.”  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

According to DWS’s Draft EA Early Consultation comments, “parcels that are out‐of‐bounds are 

limited to just one (1) unit of water…[or] an average daily usage of 400 gallons served through a 

5/8‐inch  meter.”  Therefore,  before  determining  appropriate  service  lateral  and meter  size 

required, DWS  requested  estimated maximum  daily water  usage  calculations  prepared  by  a 

professional engineer  licensed  in  the State of Hawai‘i  for  review and approval. Per  the DWS’ 

public  review  comments  on  the  Draft  EA,  more  detailed  water  usage  calculations  will  be 

submitted prior to the Building Permit.  In addition, during the Draft EA Public Review period, 

DWS wrote that  it will determine the appropriate service connection size(s),  facilities charges 

due, and other requirements for water service, based on the calculations. 

 

According to the Base Yard and Maintenance Facility civil engineer, the  future employees are 

expected to generate an average demand of 160 gallons per day (gpd) and maximum demand 

of 588 gpd. The potable water  system will  comply with  the County Board of Water Supply’s 

current  Water  System  Standards  and  Standard  Details  for  Water  System  Construction.  An 

existing 12‐inch water line that runs along Leilani Street up to the Hilo Transfer Station will be 

extended approximately one mile  to  the Project Site and will provide a potable water supply 

and fire protection for the Base Yard and Maintenance Facility. The new water meter and water 

line will provide domestic  service  to  the building,  and  a new 6‐inch water meter  and 6‐inch 
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water  line  will  provide  water  for  the  fire  sprinklers.  Potable  water  laterals  will  fulfill  all 

mechanical requirements.  

 

During the Draft EA Early Consultation process, Hawai‘i County Councilmember Onishi wrote: 

 

“Assuming water and electric will be  installed,  I request that we plan for additional power 

and water  to help serve uses  in  the existing areas,  for example,  the Pana‘ewa Drag Strip. 

This would overall improve the operations and efficiency of one of our most heavily utilized 

public facilities.” 

 

The extended water  line will  terminate at  the Project Site, but  the extension will allow other 

users in the area to connect to a closer line. 

 

One  new  fire  hydrant will  be  located  on  the  Project  Site  in  order  to meet  the  County  Fire 

Department’s  coverage  requirement. DWS’s Draft EA Early Consultation  comments  state  the 

standard for required fire flow at the Project Site’s frontage is 2,000 gallons per minute with a 

velocity  of  less  than  10  feet  per  second.  This  standard will  be met  for  the  Base  Yard  and 

Maintenance Facility. 

 

DWS’s Draft EA Early Consultation comments also noted that a reduced pressure type backflow 

prevention assembly will need to be installed on private property within five feet of any meter 

serving  the Project Site. DWS must  inspect and approve  the  installation before water service 

can be activated. A backflow prevention assembly will be installed on the Project Site. On May 

4th  2015,  plans  (prepared  by  a  professional  engineer  licensed  in  the  State  of  Hawaii) were 

submitted  showing  the  required  water  system  improvements,  appropriate  service  lateral 

installation(s) and backflow prevention assemblies. 

4.8.2 Wastewater System 

There is no existing municipal sewer service to the Project Site. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The future employees of the Base Yard and Maintenance Facility are expected to generate an 

estimated wastewater  flow  of  1,060  gpd.  Treatment  and  disposal  of  wastewater  from  the 

proposed Base Yard and Maintenance Facility will be treated by a new, on‐site septic tank and 

leach  field. The approximate size of the septic tank  is 2,000 gallons and the  leach  field  is 371 

square  feet.  Prior  to  construction  of  the  septic  tank  and  leach  field,  the  civil  engineer will 

prepare an Individual Wastewater System permit and submit it to DOH. The new sewer system 

will comply with Title 11, Chapter 62, HAR. 
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4.8.3 Drainage System 

There is no existing municipal drainage system on or near the Project Site. 

 

According to the FIRM, the Project Site is within Zone X, which is an area of minimal hazard that 

is higher than the elevation of the 0.2‐percent‐annual‐changce flood (Figure 14). 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The proposed Base Yard and Maintenance Facility will involve paving of the majority of the five‐

acre  Project  Site, which will  significantly  increase  the  amount  of  impervious  surface  on  the 

Project Site. The Base Yard and Maintenance Facility storm drainage system will be designed to 

comply with  the  latest County of Hawaiʻi Storm Drainage Standards and Standard Details  for 

Public Works Construction. To  the extent practicable,  the Base Yard and Maintenance Facility 

will be designed to maintain post‐development peak runoff rate and average volume at  levels 

that  are  similar  to  pre‐development  levels.  Existing  drainage  patterns will  be maintained  as 

much  as  possible.  The  on‐site  drainage  system  will  be  designed  for  a  ten‐year  recurrence 

interval  and will  consist of  vegetated  infiltration drainage  swales  along  the perimeter of  the 

Project Site. All stormwater will sheet flow to vegetated swales, which will store the flow until it 

percolates  into  the  ground.  The  finished  floors  of  the  building  will  be  higher  than  the 

surrounding grades and runoff will be directed away from the building. 

 

The  vegetated  swales  are  intended  to  accomplish  the  following:  (1)  decrease  the  erosive 

potential  of  increased  runoff  volumes  and  velocities  associated  with  development‐induced 

changes  in  hydrology;  (2)  remove  suspended  solids  and  associated  pollutants  entrained  in 

runoff  that  result  from  activities  occurring  during  and  after  development;  and  (3)  retain 

hydrological conditions to closely resemble those of the pre‐disturbance condition. During the 

Draft EA public review period, the State Department of Transportation wrote: 

 

“…FAA strongly recommends that off‐airport storm water management systems located 

within  five  (5) miles  of  the airport be designed and operated  so as not  to not  create 

above‐ground  standing  water  to  attract  wildlife  that  could  cause  hazardous  wildlife 

movement into or across the airspace.  Stormwater detention ponds should be designed, 

engineered, constructed, and maintained for a maximum 48‐hour detention period after 

the  design  storm  and  remain  completely  dry  between  storms. We  recommend  that 

consideration  should  be  given  to  the  types  of  vegetation  planted  in  or  around  the 

drainage swales so as not  to attract wildlife which could  impact aircraft operations at 

Hilo International Airport.” 
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During  the Draft  EA  Early Consultation process,  the Hawai‘i District  Land Office of  the  State 

DLNR  Land Division  commented  that  the proposed Base  Yard  and Maintenance  Facility may 

“…pose a potential risk of ground contamination from various petroleum products.” The Base 

Yard  and Maintenance  Facility will  include  catchment  and  isolation  of  petroleum  products. 

Those products accumulated in catchment will be conveyed to oil‐water separators. During the 

Draft EA public review process, the Hawai‘i District Land Office of the State DLNR Land Division 

noted that their previous comments have been addressed. 

 

The Project Site is below the Underground Injection Control (UIC) line, which means that: 

 Underlying aquifer not considered drinking water source 

 Wider variety of wells allowed 

 Injection wells need UIC Permit or Permit Exemption 

 Permit limitations are imposed 

If  the Base Yard and Maintenance Facility  requires an  injection well,  it will conform with  the 

regulations in Title 11, Chapter 23, HAR, including obtaining a UIC Permit or Permit Exemption. 

4.8.4 Solid Waste 

The County of Hawai‘i Solid Waste Division operates and maintains, either by county personnel 

or by  contracted  services,  all  solid waste  collection  and disposal  facilities on  the  island. This 

includes  two  landfills,  twenty‐one  transfer  stations  and  island‐wide  hauling  operations  in 

accordance with local, state and federal guidelines and regulations.  

 

The nearest solid waste facility to the Project Site is the South Hilo Sanitary Landfill, located less 

than a mile away. The county currently does not provide solid waste service to the Project Site. 

The Project Site appears to have also been used as an illegal dumping area for refuse.  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Waste generated by  site preparation will primarily  consist of green waste  from grading, and 

solid waste during construction. Soil and rocks displaced from grading and clearing will be used 

as  fill within  the site as needed. To reduce waste during construction, recycled materials and 

locally produced products will be used where possible.  

 

After construction, the Base Yard and Maintenance Facility will generate solid waste related to 

daily use and operation. To minimize waste, recycling bins will be provided at the Base Yard and 

Maintenance  Facility. Waste  that  cannot  be  recycled will  be  disposed  of  at  the  South  Hilo 

Sanitary Landfill. 
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4.8.5 Utilities 

The Hawai‘i Electric Light Company, Inc. (HELCO), a privately‐owned utility company regulated 

by the State Public Utilities Commission, provides electrical power to the island of Hawai‘i. The 

HELCO network of power plants serving Hilo includes the Kanoelehua Power Plant, Puna Power 

Plant, Wailuku Hydro Power Plant, Hilo Coast Power Plant, and Shipman Power Plant. 

 

Telecommunication services are provided by Verizon Hawai‘i via overhead lines. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

Electrical  and  telephone  services  are  currently  sized,  adequate,  and  available  to  supply  the 

Project  Site,  but  electrical  work  will  include  obtaining  new,  primary  electrical  service  from 

HELCO.  During  the  Draft  EA  Public  Review  period,  HELCO  wrote:  “Hawaiian  Electric  Light 

Company  (Hawaii  Light)  has  no  objection  to  the  project.    Should Hawaii  Light  have  existing 

easements  and  facilities  on  the  subject  property,  we  will  need  continued  access  for 

maintenance of our facilities.” 

 

The electrical components of  the proposed Base Yard and Maintenance Facility shall meet or 

exceed AHRAE Standard 90.1 (2013) Energy Standard for Buildings Except Low‐Rise Residential 

Buildings.  All  aspects  of  mechanical  design  will  conform  to  2009  International  Energy 

Conservation Code and will incorporate all applicable recommendations as specified in the LEED 

V3.0. 

 

Energy conservation measures,  in addition  to  the minimum  required by applicable Standards 

and Criteria, will include: 

 

 CO2 sensor controlled outside air intake for all air handling units 

 AHU thermostat with a 7‐day unoccupied setback scheduling capability 

 VAV damper with thermostat control  

 Use of premium efficiency motors on mechanical equipment 

 Use of high efficiency lighting fixtures 

 Use  of  building  envelope  components  that  exceed  the minimum  required  insulation 
values  

During the Draft EA Early Consultation process, Hawai‘i County Councilmember Onishi wrote: 

 

“Assuming water  and  electric will  be  installed,  I  request  that we  plan  for  additional 

power and water  to help  serve uses  in  the existing areas,  for example,  the Pana‘ewa 
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Drag Strip. This would overall  improve the operations and efficiency of one of our most 

heavily utilized public facilities.” 

 

To provide  service  to  the Base Yard and Maintenance Facility,  the existing power  line will be 

extended  to a new pole near  the Project  Site. Although  the MTA will not  request additional 

power beyond  the needs of  the proposed Base Yard and Maintenance Facility,  the extension 

will allow other users in the area to connect to a closer line should they need additional power.  

4.9 SOCIO‐ECONOMIC  CHARACTERISTICS  

The overall population of Hawai‘i County has exhibited relatively stable growth over  the past 

decade. The population of Hawai‘i County was 190,821 people in 2013, a 28.3 percent increase 

from  the  2000  population  of  148,677  people  (State  of  Hawai‘i  Department  of  Business, 

Economic Development, and Tourism, 2013).  

 

The South Hilo district had a population of 50,927 in 2010 which represented approximately 28 

percent of the total population for Hawai‘i Island (County of Hawai‘i, Current). The City of Hilo 

contains  the main offices of  the  county  government  and branch offices of  federal  and  state 

agencies. The island’s major deep draft harbor and international airport are also located in Hilo. 

In addition  to  industrial,  commercial and  social  service activities,  the University of Hawai‘i at 

Hilo and Hawai‘i Community College and affiliated research programs play an important role in 

Hilo’s economy.  

 

As of December 2014, Hawai‘i County’s unemployment rate was 4.7 percent, compared to the 

state’s overall  rate of 4.0 percent. This was a decrease of 1.2 percent  from a year prior  (U.S. 

Bureau of Labor Statistics, 2014). 

 

In addition, the County of Hawai‘i and  its residents are  faced with an  imbalance between the 

location of  jobs and housing. Affordable  residential growth  is  fastest on  the east  side of  the 

island, and  jobs growth  is faster on the west side. As a result, many residents must commute 

long distances  from Hilo and Puna to the resorts  in Kohala and North Kona. The County MTA 

provides a cost‐efficient mode of transportation for resort employees and other residents. 

 
POTENTIAL IMPACTS AND MITIGATION MEASURES 

The proposed Base Yard and Maintenance Facility will have a beneficial socioeconomic  impact 

by  improving  public  transportation  service.  Construction  of  the  facility will  not  require  the 

relocation  of  residents,  as  the  Project  Site  is  currently  vacant.  During  the  Draft  EA  Early 

Consultation  process,  the  State  Department  of  Human  Services  (DHS)  wrote:  “…there  are 

several DHS licensed family child care homes located in the near vicinity that may be impacted 
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by the construction project.” On May 18, 2015, DHS wrote: “DHS has made the determination 

that only one home  is  in  the near proximity of  the Base Yard  facility, and  it  is  located  in  the 

1300 block of Auwae Road, Hilo Hawaii.” According  to Google Earth,  the project  site  is over 

3,000 feet away from the 1300 block of Auwae Road. Additionally, a noise study has just been 

completed, and it found that the closest home (889 Auwae Road), which is approximately 630 

feet west of the project site, would not be impacted by project‐related noise. On that basis, it is 

anticipated  that  there will be no noise  impact on  the  closest DHS  licensed  family  child  care 

home during construction. 

 

Short‐term employment benefits will be generated throughout the construction period as well 

as  long‐term employment benefits, such as potentially hiring new drivers and mechanics. The 

benefits  however  will  not  be  significant  relative  to  the  overall  economy  of  the  island.  No 

changes are expected to the overall economy and no mitigation measures are planned.  

 

The proposed Base Yard and Maintenance Facility will not affect area population and will not 

create additional strain on other area facilities.  

4.10 PUBLIC  SERVICES  AND  FACILITIES  

4.10.1 Schools 

The  closest  State  Department  of  Education  (DOE)  public  schools  are:  Waiākeawaena 

Elementary  School, Waiākea  Elementary  School, Waiākea  Intermediate  School,  and Waiākea 

High School. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The  Base  Yard  and Maintenance  Facility will  not  generate  new  residents  or  introduce  new 

school‐aged  children  to  the  area.  Therefore,  no  additional  demands will  be  placed  on  DOE 

facilities. While  the  construction  of  the  proposed  Base  Yard  and Maintenance  Facility  will 

generate noise and may generate dust,  the  closest public  school, Waiākeawaena Elementary 

School, is located nearly two miles away. The distance will block construction noise. In addition, 

the  Waiākeawaena  Elementary  School,  is  upwind  of  the  proposed  Project  Site  during 

predominant  trade wind conditions, and so even  if airborne dust was generated,  it would be 

unlikely to impact children attending classes at Waiākeawaena Elementary School. 

4.10.2 Police, Fire and Medical Services 

Police Protection. The Project Site is located in South Hilo, Patrol District 1, which is the Hawai‘i 

Police Department’s largest staffed division. The district extends from Hakalau in the north, to 
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the mid‐point of Kanoelehua Avenue between Hilo and Kea‘au in the south, to the Saddle Road 

in  the west.  The  district  includes  the main  police  station,  located  at  349  Kapi‘olani  Street, 

approximately  3 miles  from  the  Project  Site.  In  fiscal  year  2012‐2013,  police  officers  issued 

13,474 traffic citations and responded to 2,328 reported thefts  (an  increase over 2011‐2012), 

370 burglaries, 80 cases of sexual assault, and 386 assaults (a nine percent decrease from 2011‐

2012). 

 

Fire  Protection.  The  Hawai‘i  County  Fire  Department  Kawailani  Fire  Station  provides  fire 

protection  and  suppression  services  in  Waiākea.  The  Kawailani  Fire  Station  is  an  Engine 

Company with one engine, a 79‐foot ladder truck, a tanker and a medic unit. Backup support is 

provided by 1) Central Fire Station, located 3.5 miles away in Hilo, with an Engine Company and 

an ALS medic unit; 2) Kaumana Fire Station,  located 4.5 miles away, with an Engine Company 

and HAZMAT  Response  capabilities;  and  3) Waiākea  Fire  Station,  located  2.5 miles  away  in 

Keaukaha. In addition, a new fire station, Haihai,  is being proposed  less than three miles from 

the Project Site. Waiākea Fire Station is a Rescue Company providing firefighting response with 

an Engine, Light and Heavy Rescue,  including helicopter response and ocean rescue response 

capabilities. At this time, no tanker vehicles are assigned to the Hilo area due to the adequate 

hydrant system and all of the Engines (also referred to as Pumpers) each carry 1,000 gallons of 

water. At any one time, there are five to six firefighters on duty at the Kawailani Fire Station.  

 

Medical  Services.  Hilo Medical  Center  (HMC)  is  the  primary  health  care  facility  serving  the 

South  Hilo  district.  HMC  is  located  approximately  five miles  from  the  Project  Site  at  1190 

Waiānuenue Avenue. Ambulance  service  in Hilo  is provided by  the Hawai‘i  Fire Department, 

which can serve  the Project Site area  (during construction)  from  the Kawailani Fire Station  in 

two minutes. When the new Haihai Fire Station is operational, the site will have 24 hour trained 

Emergency Medical  Service personnel on  site. As mentioned above, Central  Fire Station also 

provides ALS medic response to the Hilo area.  

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The renovations to the Center are not expected to create an increased demand on existing fire 

or medical  services. During  the Draft  EA  Early  Consultation  and  the Draft  EA  Public  Review 

processes, the Police Department wrote: “Staff, upon reviewing the provided documents, does 

not anticipate any significant impact to traffic and/or public safety concerns.” 

 

The Base Yard and Maintenance Facility architect met with Battalion Chief Robert Perreira and 

Fire  Inspector Kyle Vares of  the County of Hawai‘i  Fire Department on March 26, 2015. The 

proposed maintenance facility will be designed to meet the National Fire Protection Association 

(NFPA)  1, Hawai‘i  State  Fire  Code, with  County  of Hawai‘i  amendments,  as  provided  by  the 
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Hawai‘i Fire Department  in  their Early Consultation comments  for  the Draft EA. One new  fire 

hydrant will  be  located  on  the  Project  Site  in  order  to meet  the  County  Fire Department’s 

coverage  requirement.  The  building  will  be  sprinkled  as  required  by  §903.2.8  of  the 

International Building Code. A new 6‐inch water meter and 6‐inch water line will provide water 

for  the  fire  sprinklers.  DWS’s  Draft  EA  Early  Consultation  comments  state  the  standard  for 

required  fire  flow at  the Project Site’s  frontage  is 2,000 gallons per minute with a velocity of 

less  than 10  feet per  second.  This  standard will be met  for  the Base  Yard  and Maintenance 

Facility. 

4.10.3 Recreational Facilities 

The  entire  South Hilo District  contains  54 parks  totaling  590  acres.  The nearest  recreational 

facilities to the Project Site are Pana‘ewa Park and Malama Park. Other recreational  facilities, 

parks,  and  open  spaces  in  the  Hilo  area  include  Hilo Municipal  Golf  Course,  Ainaola  Park, 

Ahualani Park, Lokahi Park, Waiākea Uka Park, Kūhiō‐Kalaniana‘ole Park, Honoli‘i Beach Park, 

Lili‘uokalani  Gardens,  Reeds  Bay,  Onekahakaha  Beach  Park,  Kealoha  Beach  Park,  Carlsmith 

Beach Park and Richardson Ocean Park. 

 

POTENTIAL IMPACTS AND MITIGATION MEASURES 

The  Base  Yard  and  Maintenance  Facility  itself  is  not  a  direct  generator  of  new  residents 

requiring recreational  facilities. No significant  impacts to recreational  facilities are anticipated 

as a result of the Base Yard and Maintenance Facility, and therefore no mitigation measures are 

proposed. 
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5  LAND  USE  CONFORMANCE  
State of Hawai‘i  and Hawai‘i County  land use plans, policies,  and ordinances  relevant  to  the 

proposed Base Yard and Maintenance Facility are described below. 

5.1 STATE  OF  HAWAI‘I  

5.1.1 Chapter 343, Hawai‘i Revised Statutes 

Compliance with Chapter 343, HRS is required as described in Section 1.4. 

5.1.2 State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The State Land Use Law (Chapter 205, HRS), establishes the State Land Use Commission (LUC) 

and authorizes  this body  to designate all  lands  in  the  state  into one of  four Districts: Urban, 

Rural, Agricultural, or Conservation. 

 

The proposed Base Yard and Maintenance Facility  site  is  located within  the State Agriculture 

District (Figure 5). According to §205‐4.5(c), HRS “Within the agricultural district, all lands with 

soil  classified  by  the  land  study  bureau's  detailed  land  classification  as  overall  (master) 

productivity rating class C, D, E, or U shall be restricted to the uses permitted  for agricultural 

districts as set forth in section 205‐5(b).” 

 

Section 205‐5(b), HRS states that “Within agricultural districts, uses compatible to the activities 

described in section 205‐2 as determined by the commission shall be permitted; provided that 

accessory agricultural uses and services described in sections 205‐2 and 205‐4.5 may be further 

defined by each county by zoning ordinance.” 

 

The  proposed  Base  Yard  and Maintenance  Facility  is  not  compatible with  the  uses  listed  in 

§205‐5(b),  HRS.  Therefore,  the  County will  submit  a  Special  Permit  to  the  County  Planning 

Commission (as laid out in §205‐6, HRS). 

5.1.3 Coastal Zone Management Act, Chapter 205A, Hawai‘i Revised Statutes 

The entire state of Hawai‘i  is defined to be within the Coastal Zone Management (CZM) Area, 

pursuant  to  205A‐1,  HRS  (definition  of  “coastal  zone  management  area”).  As  such,  the 

proposed Base Yard and Maintenance Facility lies within the CZM Area.  

 

As  requested by  the State Office of Planning,  (in  its Draft EA Early Consultation comments) a 

discussion of the proposed Base Yard and Maintenance Facility’s ability to meet the objectives 

and policies set forth in HRS 205A‐2, is provided below. 
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5.1.3.1 Recreational Resources 

Objective: Provide coastal recreational opportunities accessible to the public. 

 

Policies 

(A)  Improve coordination and funding of coastal recreational planning and management; 

and 

(B)  Provide  adequate,  accessible,  and  diverse  recreational  opportunities  in  the  coastal 

zone management area by: 

(i)  Protecting  coastal  resources  uniquely  suited  for  recreational  activities  that 

cannot be provided in other areas; 

(ii)  Requiring replacement of coastal resources having significant recreational value 

including, but not  limited  to  surfing  sites,  fishponds, and  sand beaches, when 

such  resources  will  be  unavoidably  damaged  by  development;  or  requiring 

reasonable  monetary  compensation  to  the  State  for  recreation  when 

replacement is not feasible or desirable; 

(iii)  Providing and managing adequate public access, consistent with conservation of 

natural resources, to and along shorelines with recreational value; 

(iv)  Providing an adequate supply of shoreline parks and other recreational facilities 

suitable for public recreation; 

(v)  Ensuring  public  recreational  uses  of  County,  state,  and  federally  owned  or 

controlled shoreline lands and waters having recreational value consistent with 

public safety standards and conservation of natural resources; 

(vi)  Adopting water quality standards and regulating point and nonpoint sources of 

pollution to protect, and where feasible, restore the recreational value of coastal 

waters; 

(vii)  Developing new  shoreline  recreational  opportunities, where  appropriate,  such 

as artificial lagoons, artificial beaches, and artificial reefs for surfing and fishing; 

and 

(viii)  Encouraging  reasonable  dedication  of  shoreline  areas with  recreational  value 

for  public  use  as  part  of  discretionary  approvals  or  permits  by  the  land  use 

commission, board of  land and natural  resources, and County authorities; and 

crediting such dedication against the requirements of section 46‐6;  

 

Discussion: The proposed Base Yard and Maintenance Facility  is not a coastal development,  is 

not  located  on  the  coastline,  and  is  not  in  the  SMA.  Therefore,  policies  regarding  shoreline 

recreation  resources  are  not  applicable. However,  to  protect marine  resources  for  purposes 

including recreation, the State of Hawai‘i has adopted water quality standards. Generally, these 



COUNTY OF HAWAI‘I MASS TRANSIT AGENCY BASE YARD & MAINTENANCE FACILITY  

Final Environmental Assessment/Finding of No Significant Impact 

CHAPTER 5 LAND USE CONFORMANCE 
41 

standards will require the submittal and adherence to a NPDES permit. As required for projects 

on  land  greater  than  one  acre  in  size,  a  NPDES  NGPC  for  Storm  Water  Associated  with 

Construction Activity will be necessary for the Base Yard and Maintenance Facility. Construction 

will  follow  erosion  control  and water  quality  BMPs  as  prescribed  in  the NPDES  Permit.  The 

contractor will submit a site‐specific construction BMP plan to the State of Hawaiʻi DOH. 

 

5.1.3.2 Historic Resources 

Objective: Protect, preserve, and, where desirable, restore those natural and manmade historic 

and prehistoric resources in the coastal zone management area that are significant in Hawaiian 

and American history and culture. 

 

Policies 

(A)  Identify and analyze significant archaeological resources; 

(B)  Maximize  information  retention  through  preservation  of  remains  and  artifacts  or 

salvage operations; and 

(C)  Support state goals for protection, restoration,  interpretation, and display of historic 

resources; 

 

Discussion: Haun and Associates conducted an AA for the Project Site (Appendix C). The AA was 

conducted  in  compliance  with  Section  6E,  HRS  “Historic  Preservation”  to  determine  the 

presence/absence of archaeological sites and included test pits evaluating the soil horizons. The 

AA found that extensive bulldozer disturbance has impacted large portions of the Project Site, 

and  that no sites or  features are present  in  the Project Site. Due  to  the absence of sites,  the 

Project Site was documented in an AA pursuant to Title 13, Subtitle 13, Chapter 284‐5(5A), HAR. 

The County of Hawai‘i MTA and  its contractors will comply with all state and county  laws and 

rules  regarding  the  preservation  of  archaeological  and  historic  sites.  The  construction 

documents  will  include  a  provision  that  should  historic  sites  such  as  walls,  platforms, 

pavements  and  mounds,  or  remains  such  as  artifacts,  burials,  concentrations  of  shell  or 

charcoal  or  artifacts  be  inadvertently  encountered  during  construction  activities,  work  will 

cease  immediately  in  the  immediate  vicinity  of  the  find  and  the  find will  be  protected.  The 

contractor will  immediately contact  the State Historic Preservation Division, which will assess 

the significance of the find and recommend appropriate mitigation measures, if necessary. 

 

5.1.3.3 Scenic and Open Space Resources 

Objective:  Protect,  preserve,  and, where  desirable,  restore  or  improve  the  quality  of  coastal 

scenic and open space resources. 
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Policies 

(A)  Identify valued scenic resources in the coastal zone management area; 

(B)  Ensure  that  new  developments  are  compatible  with  their  visual  environment  by 

designing  and  locating  such  developments  to  minimize  the  alteration  of  natural 

landforms and existing public views to and along the shoreline; 

(C)  Preserve, maintain, and, where desirable,  improve and restore shoreline open space 

and scenic resources; and 

(D)  Encourage  those  developments  that  are  not  coastal  dependent  to  locate  in  inland 

areas; 

 

Discussion: The proposed Base Yard and Maintenance Facility site will be located inland, away 

from the shoreline; therefore, it is anticipated that there will be no effect on the quality of the 

coastal scenic resources. 

 

5.1.3.4 Coastal Ecosystems 

Objective: Protect valuable coastal ecosystems,  including  reefs,  from disruption and minimize 

adverse impacts on all coastal ecosystems. 

 

Policies 

(A) Exercise an overall conservation ethic, and practice stewardship  in  the protection, use, 
and development of marine and coastal resources; 

(B) Improve the technical basis for natural resource management; 
(C) Preserve  valuable  coastal  ecosystems,  including  reefs,  of  significant  biological  or 

economic importance;  
(D) Minimize disruption or degradation of coastal water ecosystems by effective regulation 

of  stream  diversions,  channelization,  and  similar  land  and  water  uses,  recognizing 
competing water needs; and  

(E) Promote water quantity and quality planning and management practices that reflect the 
tolerance  of  fresh  water  and  marine  ecosystems  and  maintain  and  enhance  water 
quality  through  the  development  and  implementation  of  point  and  nonpoint  source 
water pollution control measures. 

Discussion: The proposed Base Yard and Maintenance Facility will be  located  far  inland  from 

the  coastline.  Therefore,  it  is  anticipated  that  there will  be  no  effect  on  the  quality  of  the 

coastal ecosystems. However,  to protect coastal ecosystems  from nonpoint  source pollution, 

the  State  of  Hawai‘i  has  adopted  water  quality  standards.  Generally,  these  standards  will 

require  the  submittal  and  adherence  to  a  NPDES  permit.  As  required  for  projects  on  land 

greater  than one  acre  in  size,  a NPDES NGPC  for  Storm Water Associated with Construction 

Activity will be necessary for the Base Yard and Maintenance Facility. Construction will follow 
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erosion control and water quality BMPs as prescribed in the NPDES Permit. The contractor will 

submit a site‐specific construction BMP plan to the State of Hawaiʻi DOH. 

 

5.1.3.5 Economic Uses 

Objective:  Provide  public  or  private  facilities  and  improvements  important  to  the  State’s 

economy in suitable locations. 

 

Policies 

(A) Concentrate coastal dependent development in appropriate areas; 
(B) Ensure  that  coastal  dependent  development  such  as  harbors  and  ports,  and  coastal 

related development  such as  visitor  industry  facilities and energy generating  facilities, 
are  located,  designed,  and  constructed  to  minimize  adverse  social,  visual,  and 
environmental impacts in the coastal zone management area; and  

(C) Direct the location and expansion of coastal dependent developments to areas presently 
designated and used for such developments and permit reasonable long‐term growth at 
such areas, and permit coastal dependent development outside of presently designated 
areas when:  

(i) Use of presently designated locations is not feasible;  
(ii) Adverse environmental effects are minimized; and  
(iii) The development is important to the State's economy.  

Discussion:  The  proposed  Base  Yard  and  Maintenance  Facility  is  not  a  coastal  dependent 

development,  is not  located on the coastline, and  is not  in the SMA; therefore, these policies 

are not applicable.  

 

5.1.3.6 Coastal Hazards 

Objective:  Reduce  hazard  to  life  and  property  from  tsunami,  storm waves,  stream  flooding, 

erosion, subsidence, and pollution. 

 

Policies 

(A) Develop  and  communicate  adequate  information  about  storm  wave,  tsunami,  flood, 
erosion, subsidence, and point and non‐point source pollution hazards;  

(B) Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, 
wind, subsidence, and point and non‐point source pollution hazards;  

(C) Ensure  that  developments  comply  with  requirements  of  the  Federal  Flood  Insurance 
Program; and  

(D) Prevent coastal flooding from inland projects.  

 

Discussion:  The  proposed  Project  Site  is  located  far  inland  from  the  coastline  and will  not 

exacerbate any coastal hazards. 
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5.1.3.7 Managing Development 

Objective: Improve the development review process, communication, and public participation in 

the management of coastal resources and hazards. 

Policies 

(A) Use, implement, and enforce existing law effectively to the maximum extent possible in 
managing present and future coastal zone development; 

(B) Facilitate  timely  processing  of  applications  for  development  permits  and  resolve 
overlapping or conflicting permit requirements; and 

(C) Communicate the potential short and long‐term impacts of proposed significant coastal 
developments  early  in  their  life  cycle  and  in  terms  understandable  to  the  public  to 
facilitate public participation in the planning and review process. 

Discussion: The proposed Base Yard and Maintenance Facility  is not a coastal development,  is 

not located on the coastline, and is not in the SMA; however, this EA, will provide opportunity 

for public input during the Draft EA Public Comment period. 

 

Early consultation comments were obtained and are reproduced in Appendix B. In addition, this 

EA  discusses  potential  impacts  and  mitigation  measures  of  the  proposed  Base  Yard  and 

Maintenance  Facility  and  will  provide  an  opportunity  for  input  during  the  Draft  EA  Public 

Comment period.  

 

5.1.3.8 Public Participation 

Objective: Stimulate public awareness, education, and participation in coastal management. 

 

Policies 

(A) Promote public involvement in coastal zone management processes; 
(B) Disseminate  information  on  coastal  management  issues  by  means  of  educational 

materials,  published  reports,  staff  contact,  and  public  workshops  for  persons  and 
organizations concerned with coastal  issues, developments, and government activities; 
and 

(C) Organize workshops, policy dialogues, and site‐ specific mediations to respond to coastal 
issues and conflicts. 

Discussion: The proposed Base Yard and Maintenance Facility  is not a coastal development,  is 

not located on the coastline, and is not in the SMA; however, this EA, will provide opportunity 

for public input during the Draft EA Public Comment period. 

 

Early consultation comments were obtained and are reproduced in Appendix B. In addition, this 

EA  discusses  potential  impacts  and  mitigation  measures  of  the  proposed  Base  Yard  and 
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Maintenance  Facility  and  will  provide  an  opportunity  for  input  during  the  Draft  EA  Public 

Comment period. 

 

5.1.3.9 Beach Protection 

Objective: Protect beaches for public use and recreation. 

Policies 

(A) Locate  new  structures  inland  from  the  shoreline  setback  to  conserve  open  space, 
minimize  interference  with  natural  shoreline  processes,  and  minimize  loss  of 
improvements due to erosion; 

(B) Prohibit construction of private erosion‐protection structures seaward of  the shoreline, 
except when  they  result  in  improved aesthetic and engineering  solutions  to erosion at 
the sites and do not interfere with existing recreational and waterline activities; and 

(C) Minimize  the  construction  of  public  erosion‐protection  structures  seaward  of  the 
shoreline. 

Discussion:  The  proposed  Base  Yard  and  Maintenance  Facility  is  not  a  coastal  dependent 

development,  is not  located on the coastline, and  is not  in the SMA; therefore, these policies 

are not applicable. 

 

5.1.3.10 Marine Resources 

Objective: Promote  the protection, use, and development of marine and  coastal  resources  to 

assure their sustainability.  

 

Policies 

(A) Ensure  that the use and development of marine and coastal  resources are ecologically 
and environmentally sound and economically beneficial; 

(B) Coordinate the management of marine and coastal resources and activities to  improve 
effectiveness and efficiency; 

(C) Assert and articulate the interests of the State as a partner with Federal agencies in the 
sound management  of  ocean  resources  within  the  United  States  exclusive  economic 
zone;  

(D) Promote research, study, and understanding of ocean processes, marine  life, and other 
ocean resources  in order to acquire and  inventory  information necessary to understand 
how  ocean  development  activities  relate  to  and  impact  upon  ocean  and  coastal 
resources; and  

(E) Encourage  research  and  development  of  new,  innovative  technologies  for  exploring, 
using, or protecting marine and coastal resources.  

Discussion: The proposed Base Yard and Maintenance Facility  is not a coastal development,  is 

not  located  on  the  coastline,  and  is  not  in  the  SMA;  therefore,  policies  regarding  shoreline 

recreation resources are not applicable. However, to protect marine water quality, the State of 
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Hawai‘i  has  adopted  water  quality  standards.  Generally,  these  standards  will  require  the 

submittal and adherence to a NPDES permit. As required for projects on land greater than one 

acre  in  size,  a  NPDES  NGPC  for  Storm Water  Associated with  Construction  Activity will  be 

necessary for the Base Yard and Maintenance Facility. Construction will follow erosion control 

and water quality BMPs as prescribed  in the NPDES Permit. The contractor will submit a site‐

specific  construction  BMP  plan  to  the  State  of Hawaiʻi DOH.  In  addi on,  the Base  Yard  and 

Maintenance Facility will be designed and built in compliance with all applicable federal, state, 

and county regulations pertaining to storm water management,  including Chapter 10 (Erosion 

and Sedimentation Control). 

5.1.4 Hawai‘i State Plan 

The Hawai‘i State Plan  (Chapter 226, HRS), establishes a  set of goals, objectives and policies 

that serve as long‐range guidelines for the growth and development of the state. As requested 

by the State Office of Planning, an analysis that addresses whether the proposed Base Yard and 

Maintenance Facility conforms to or is in conflict with relevant objectives, policies and priority 

guidelines of the Hawai‘i State Plan follows:  

 

OBJECTIVES AND POLICIES FOR FACILITY SYSTEMS—TRANSPORTATION (§226‐17) 

Objectives 

Planning for the State’s facility systems with regard to transportation shall be directed towards 

the achievement of the following objectives: 

(1)   An  integrated multi‐modal  transportation  system  that  services  statewide needs and 

promotes  the  efficient,  economical,  safe,  and  convenient movement  of  people  and 

goods. 

Policies 

(1)   Design,  program,  and  develop  a multi‐modal  system  in  conformance  with  desired 

growth and physical development as stated in this chapter; 

(2)   Coordinate state, county,  federal, and private  transportation activities and programs 

toward the achievement of statewide objectives; 

(5)  Promote  a  reasonable  level  and  variety  of  mass  transportation  services  that 

adequately meet statewide and community needs; 

(6)   Encourage  transportation  systems  that  serve  to  accommodate  present  and  future 

development needs of communities; 

(10)  Encourage  the  design  and  development  of  transportation  systems  sensitive  to  the 

needs of affected communities and the quality of Hawai‘i's natural environment; 

(11)   Encourage safe and convenient use of  low‐cost, energy‐efficient, non‐polluting means 

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

ensure  the  timely  delivery  of  supporting  transportation  infrastructure  in  order  to 

accommodate planned growth objectives; and 

(13)   Encourage  diversification  of  transportation  modes  and  infrastructure  to  promote 

alternate fuels and energy efficiency. 

 

Discussion: The County of Hawai‘i and  its residents are faced with an  imbalance between the 

location of  jobs and housing. Affordable  residential growth  is  fastest on  the east  side of  the 

island while  job growth  is faster on the west side. As a result, many residents must commute 

long distances  from Hilo and Puna to the resorts  in Kohala and North Kona. The County MTA 

provides a cost‐efficient mode of transportation for resort employees and other residents.  

 

OBJECTIVES AND POLICIES FOR FACILITY SYSTEMS—ENERGY (§226‐18) 

Objectives 

Planning  for  the  State's  facility  systems with  regard  to  energy  shall  be  directed  toward  the 

achievement of the following objectives, giving due consideration to all: 

(4)   Reduction,  avoidance,  or  sequestration  of  greenhouse  gas  emissions  from  energy 

supply and use. 

Policies 

(7)   Promote  alternate  fuels  and  energy  efficiency  by  encouraging  diversification  of 

transportation modes and infrastructure; 

 

Discussion: By providing  island‐wide bus  service,  including over  long distances between East 

Hawai‘i and West Hawai‘i, the County MTA provides not only a more energy‐efficient and  less 

pollution‐producing mode of transportation for resort employees and other residents, but also 

reduces the demand for gasoline used by personal vehicles.  

5.1.5 Hawai‘i Watershed Guidance 

According  to  the  State Office of Planning  (in  its Draft  EA  Early Consultation  comments),  the 

proposed Base Yard and Maintenance Facility lies within the Wailoa watershed.  

 

“This watershed  in South Hilo  is subject annually  to heavy  rainfall and  is exposed  to a 

range of human activities  from agriculture, urban development, and activity along  the 

shoreline. The Draft EA should consider watershed protection and management. 

 

The State Office of Planning has created the Hawai‘i Watershed Guidance to provide direction 

on methods to safeguard Hawai‘i’s watersheds and implement watershed plans. This guidance 

provides  a  number  of  management  measures  that  address  polluted  runoff  from  urban 
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activities,  and  summary  and  links  to management measures  that may  be  implemented  to 

minimize coastal nonpoint pollution impact. As requested by the State Office of Planning (in its 

Draft  EA  Early  Consultation  comments),  the  following  sections  of  the  Hawai‘i  Watershed 

Guidance were examined: 

 

Urban Runoff – New Development Management Measure 

 

1. By design or performance:  

a. construction has been completed and the site is permanently stabilized, reduce the 

average annual total suspended solid (TSS) loadings by 80%. For the purposes of 

this measure, an 80% TSS  reduction  is  to be determined on an average annual 

basis,* or  

b.  Reduce  the  postdevelopment  loadings  of  TSS  so  that  the  average  annual  TSS 

loadings are no greater than predevelopment loadings, and  

2. To  the extent practicable, maintain postdevelopment peak  runoff  rate and average 

volume at levels that are similar to predevelopment levels. 

 

Discussion:  To the extent practicable, the Base Yard and Maintenance Facility will be designed 

to maintain post‐development peak runoff rate and average volume at levels that are similar to 

pre‐development  levels. By adhering  to  the BMPs  required under an NPDES permit,  the Base 

Yard and Maintenance  facility will ensure  that  it  is meeting  the TSS  loading  standards  in  this 

measure.  In accord with the NPDES BMPs, the Base Yard and Maintenance Facility will utilize 

several practice  categories,  including  infiltration practices, vegetated open  channel practices, 

and  filtering  practices,  defined  in  the  Environmental  Protection  Agency’s  (EPA)  guidance 

document entitled National Management Measures to Control Nonpoint Source Pollution from 

Urban  Areas  (November  2005,  EPA‐841‐B‐05‐004).  EPA  has  found  these  practices  to  be 

representative of the types of practices that can be applied successfully to achieve the above 

new development management measures.  

 

Urban Runoff – Watershed Protection Management Measure 

Develop a watershed protection program to:  

1. Avoid conversion, to the extent practicable, of areas that are particularly susceptible 

to erosion and sediment loss;  

2. Preserve areas that provide important water quality benefits and/or are necessary to 

maintain riparian and aquatic biota; and  

3.  Site  development,  including  roads,  highways,  and  bridges,  to  protect  to  the  extent 

practicable the natural integrity of waterbodies and natural drainage systems. 
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Discussion: The proposed Project Site is not: 1) particularly susceptible to erosion and sediment 

loss; 2) an area that provides important water quality benefits and/or are necessary to maintain 

riparian vegetation and aquatic biota; 3) located in an area with natural water bodies or natural 

drainage systems. 

 

Urban Runoff – Site Development Management Measure 

Plan, design, and develop sites to:  

1. Protect areas  that provide  important water quality benefits and/or are particularly 

susceptible to erosion and sediment loss;  

2. Limit increases of impervious areas, except where necessary;  

3.  Limit  land  disturbance  activities  such  as  clearing  and  grading,  and  cut  and  fill  to 

reduce erosion and sediment loss; and  

4. Limit disturbance of natural drainage features and vegetation. 

 

Discussion: The proposed Project Site  is not  located  in an area that provides  important water 

quality benefits and/or  is particularly susceptible to erosion and sediment  loss. The Base Yard 

and Maintenance Facility  involves a  transit base yard, which  inherently  requires a  large open 

area  for  the MTA’s  buses  to  circulate,  turnaround  and  park.  However,  the  Base  Yard  and 

Maintenance Facility will be designed to minimize the impact of the impervious area. While the 

proposed Base Yard and Maintenance Facility requires a large paved yard, it is flat and has been 

previously altered, so clearing and grading will be less than other areas of Hilo. The Project Site 

is not located in an area with natural drainage features. 

 

5.1.6 Department of Hawaiian Home Lands Hawai‘i Island Plan 

In  2002,  the Department  of Hawaiian Home  Lands  (DHHL)  published  its Hawai‘i  Island  Plan, 

which provided a  summary description and evaluation of  its  landholdings on  that  island. The 

Plan also presented land use plans developed to meet DHHL beneficiary needs. The Project Site 

is not  located on DHHL  lands and  the closest DHHL property  (mauka and across  the  road)  is 

designated  “Subsistence Agriculture”.   According  to Table 1.2 of  the Hawai‘i  Island Plan,  the 

“Setting/Intent/Purpose” of the “Subsistence Agriculture” land use designation is: 

 

“Small agriculture/aquaculture lots. Marginal to good lands. Lifestyle areas intended 

to  allow  for  home  consumption  of  agricultural  products.  Occupancy  required. 

Agriculture waiting list. Close proximity to existing infrastructure.” 

 

It  did  not  appear  that  this  particular  property  was  identified  as  a  “Priority  Tract”  (for 

development) at the time the Hawai‘i Island Plan was published (2002). What was identified as 
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a “Priority Tract” was a 176 acres parcel that abuts the Pana‘ewa Drag Strip.  According to the 

Hawai‘i Island Plan, this parcel can feasibly accommodate a total of 1,107 lots of 10,000 square 

feet each, and was one of five tracts proposed to be developed  in “Phase Two” (seven to 20‐

year DHHL planning period for Hawai‘i Island. 

 

 

5.1.7 DHHL Pana‘ewa Regional Plan 

DHHL published  the Pana‘ewa Regional Plan  in  2009.  This Regional Plan was  “…prepared  to 

facilitate  the  work  of  such  partnerships  as  DHHL  and  others  develop  lands  in  Pana‘ewa.  

Specifically, this report is intended to: 

 Help  identify  opportunities  for  partnerships  with  DHHL  in  the  development  of  its 
Pana‘ewa lands; 

 Provide  information essential to the planning of projects, services, and entrepreneurial 
ventures; 

 Identify key  issues, opportunities, and constraints affecting  regional development and 
area improvements; 

 Assist in the efficient allocation of resources by DHHL and its partners; and 

 Identify  priority  projects  that  are  essential  to moving  development  and  community 
improvement projects forward. 

The  Project  Site  is  not  located  on  DHHL  lands  and  the  closest  DHHL  properties  (to  the 

west/across the road, and to the south) are designated “Unencumbered Lands.” According to 

the Pana‘ewa Regional Plan,  “Unencumbered  Lands”, with  “…their  lack of  infrastructure will 

make it a challenge to find a feasible way to utilize these parcels.”   

 

In regards to County of Hawai‘i lands, the Pana‘ewa Regional Plan reported that “…the County 

Council…is currently reconsidering all potential solutions…for the disposal of the County’s solid 

waste…One potential solution involves the construction of a waste to energy site to the east of 

Pana‘ewa farm  lots.”   The site to the east of Pana‘ewa Farm Lots  is the property within which 

the  proposed  Base  Yard  and  Maintenance  Facility  would  be  located.  We  understand  that 

subsequently,  the  County  dropped  the  waste‐to‐energy  project.  As  of  this  writing,  we 

understand  the  County  Council  is  currently  reconsidering  solutions  for  the  disposal  of  the 

County’s solid waste.  

 

The Pana‘ewa Regional Plan also reported on the availability of bus service: “All bus routes that 

run through Hilo pass through or originate from Pana‘ewa homestead  lands  in front of Prince 

Kuhio Plaza.” 
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The most  significant  land use proposal of  the Pana‘ewa Regional Plan  is  the 140‐acre “DHHL 

Industrial  Development  Opportunity” which  abuts  the  Pana‘ewa  Farm  Lots,  and which was 

ranked the second highest of the “Priority Projects.” The 140‐acre area is 28 times larger than 

the  5  acre  Project  Site,  and  each  of  the  15  lots  within  the  proposed  “DHHL  Industrial 

Development Opportunity” project area  (the average size of each of the 15  lots will be 186% 

larger than the Project Site) can accommodate significantly larger and more intensive uses and 

activities than the Proposed Project. 

5.2 COUNTY  OF  HAWAI‘I  

County‐specific  land  use  plans  and  ordinances  pertaining  to  the  proposed  Base  Yard  and 

Maintenance Facility include the General Plan of the County of Hawai‘i and the HCC.  

5.2.1 County of Hawai‘i General Plan  

The County of Hawai‘i General Plan  is the policy document for the  long‐range comprehensive 

development of the Island of Hawai‘i. Among the purposes of the General Plan are to guide the 

pattern  of  development  in  Hawai‘i  County  and  to  provide  the  framework  for  regulatory 

decisions  and  capital  improvement  projects.  The  General  Plan  undergoes  a  comprehensive 

review every ten years, with the last review being completed in 2005.  

 

The policy land use map, referred to as the Land Use Pattern Allocation Guide (LUPAG) Map, is 

intended  to  guide  the  direction  and  quality  of  future  developments  in  a  coordinated  and 

rational manner. The site for the proposed Base Yard and Maintenance Facility is designated as 

“Open Area” and “Low Density Urban” (Figure 6). 

 

Specific General  Plan  goals,  policies,  and  courses  of  action most  applicable  to  the  proposed 

Base Yard and Maintenance Facility are discussed below. 

 

5.2.1.1 Flooding and Other Natural Hazards 

5.2 GOALS 

(a) Protect human life. 

(b) Prevent damage to man‐made improvements. 

5.3 POLICIES 

(l)  Continue  to  promote  public  education  programs  on  tsunami,  hurricane,  storm  surge,  and 

flood hazards.  

(q) Consider natural hazards in all land use planning and permitting. 
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Discussion: According to the FIRM, the Project Site is within Zone X, which is an area of minimal 

hazard  that  is  higher  than  the  elevation  of  the  0.2‐percent‐annual‐chance  flood  (Figure  14). 

There are no floodplains defined by FEMA on or near the Project Site. 

 

5.2.1.2 Historic Sites 

6.2 GOALS 

 (a) Protect, restore, and enhance the sites, buildings, and objects of significant historical and 

cultural importance to Hawai‘i. 

6.3 POLICIES 

(a) Agencies and organizations, either public or private, pursuing knowledge about historic sites 

should keep the public apprised of projects. 

(c) Require both public and private developers of land to provide historical and archaeological 

surveys and cultural assessments, where appropriate, prior to the clearing or development of 

land when there are indications that the land under consideration has historical significance. 

(o) Recognize the importance of certain natural features in Hawaiian culture by incorporating 

the concept of “cultural landscapes” in land use planning. 

 

Discussion: Haun and Associates conducted an AA for the Project Site (Appendix C). The AA was 

conducted  in  compliance  with  Section  6E,  HRS  “Historic  Preservation”  to  determine  the 

presence/absence of archaeological sites and included test pits evaluating the soil horizons. The 

AA found that extensive bulldozer disturbance has impacted large portions of the Project Site, 

and  that no sites or  features are present  in  the Project Site. Due  to  the absence of sites,  the 

Project Site was documented in an AA pursuant to Title 13, Subtitle 13, Chapter 284‐5(5A), HAR. 

The County of Hawai‘i MTA and  its contractors will comply with all state and county  laws and 

rules  regarding  the  preservation  of  archaeological  and  historic  sites.  The  construction 

documents  will  include  a  provision  that  should  historic  sites  such  as  walls,  platforms, 

pavements  and  mounds,  or  remains  such  as  artifacts,  burials,  concentrations  of  shell  or 

charcoal  or  artifacts  be  inadvertently  encountered  during  construction  activities,  work  will 

cease  immediately  in  the  immediate  vicinity  of  the  find  and  the  find will  be  protected.  The 

contractor will  immediately contact  the State Historic Preservation Division, which will assess 

the significance of the find and recommend appropriate mitigation measures, if necessary. 

 

5.2.1.3 Natural Beauty 

7.2 GOALS 

(b) Protect scenic vistas and view planes from becoming obstructed. 

(c) Maximize opportunities for present and future generations to appreciate and enjoy natural 

and scenic beauty. 

7.3 POLICIES 
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(a) Increase public pedestrian access opportunities to scenic places and vistas. 

(h) Protect the views of areas endowed with natural beauty by carefully considering the effects 

of proposed construction during all land use reviews. 

(i) Do not allow incompatible construction in areas of natural beauty. 

 

Discussion:  The  proposed  Base  Yard  and  Maintenance  Facility  will  not  be  visible  from 

Kaneolehua Road or Auwae Road and will not change the appearance of the rural character of 

the area east of Kaneolehua Road. The placement and height of the building will not obstruct 

any view planes towards any natural landmarks. 

 

5.2.1.4 Public Facilities 

10.1.2 Goal 

(a)  Encourage  the  provision  of  public  facilities  that  effectively  service  community  and  visitor 

needs and seek ways of improving public service through better and more functional facilities in 

keeping with the environmental and aesthetic concerns of the community. 

 

Discussion: The County of Hawai‘i and  its residents are faced with an  imbalance between the 

location of  jobs and housing. Affordable  residential growth  is  fastest on  the east  side of  the 

island while  job growth  is faster on the west side. As a result, many residents must commute 

long distances  from Hilo and Puna to the resorts  in Kohala and North Kona. The County MTA 

provides a cost‐efficient mode of transportation for resort employees and other residents.  

5.2.2 County of Hawai‘i Zoning  

Similar to the State Land Use Districts, the HCC regulates the type and location of development 

permitted on the island. Hawai‘i County zoning designations, Chapter 25 HCC, are more specific 

in terms of describing permitted land uses. The Base Yard and Maintenance Facility Project Site 

is zoned A‐20a (Figure 7). According to Section 25‐5‐70, HCC: 

The  A  (agricultural)  district  provides  for  agricultural  and  very  low  density 

agriculturally‐based  residential  use,  encompassing  rural  areas  of  good  to 

marginal  agricultural  and  grazing  land,  forest  land,  game  habitats,  and  areas 

where urbanization is not found to be appropriate.  

 

Uses  permitted  in  the Agricultural District  include  “Public Uses  and  Structures,”  such  as  the 

proposed Base Yard and Maintenance Facility, with a Special Permit.  

 

The  following  uses may  be  permitted  in  the A  district,  provided  that  a  special 

permit is obtained for such use if the building site is located within the State land 
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use agricultural district:…Public uses and structures, other than those necessary 

for agricultural practices, as provided under section 25‐4‐11 

 

According  to  Section 25‐5‐73 of  the HCC,  the height  limit  in  the A district  is 35  feet  for any 

residential structure,  including any single‐family dwelling, or farm dwelling, and 45 feet for all 

other structures. According to the HCC, the minimum building site area in the A district shall be 

five acres, and each building site  in the A district shall have a minimum average width of 200 

feet  for  the  first  five  acres  of  required  area.  According  to  Section  25‐5‐76  of  the  HCC,  the 

minimum yards in the A district shall be thirty feet for front and rear yards, and twenty feet for 

side yards. The Base Yard and Maintenance Facility will meet all of these standards. 

 

A Special Permit and a Plan Approval is required for the proposed Base Yard and Maintenance 

Facility.  

5.2.3 Special Management Area 

The Project Site is not located within the Special Management Area (SMA).  

5.3 APPROVALS  AND  PERMITS  

A listing of anticipated permits and approvals required for Base Yard and Maintenance Facility is 

presented below:  

Table 2: Anticipated Approvals and Permits 

Permit/Approval  Responsible Agency 

Chapter 343, HRS Compliance   

County of Hawai‘i Department of Public 

Works 

Office of Environmental Quality Control 

Special Permit  Hawai‘i County Planning Department 

Plan Approval  Hawai‘i County Planning Department 

Subdivision  Hawai‘i County Planning Department 

National Pollutant Discharge Elimination 

System (NPDES) Permit 
State Department of Health 

Individual Wastewater System Permit   Department of Health 

Grading/Building Permits  Hawai‘i Department of Public Works 

Noise Permit  State Department of Health 
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6  ALTERNAT IVES  
This section  identifies and evaluates a range of alternatives that could meet the purpose and 

need  and  possibly  avoid,  reduce,  or minimize  adverse  environmental  effects.  The  reference 

point to compare alternatives is the “no action” alternative. 

6.1 NO  ACTION  ALTERNATIVE  

The primary purpose for the Base Yard and Maintenance Facility, as discussed in Section 2.2, is 

to better support the MTA’s operations. The MTA provides island‐wide public transportation for 

the  County  of  Hawai‘i,  administrative  support  to  the  Hawai‘i  County  Transportation 

Commission, and oversees taxicab operators. 

 

The  proposed  base  yard  and maintenance  facility  is  necessary  because  the MTA  has  grown 

significantly over the years and is in need of its own facility to improve efficiency and the work 

environment. Currently,  it  is  located on Railroad Avenue  in the Schultz Siding  facility where  it 

shares limited space with the Department of Public Works. 

 

With  the “no action” alternative,  the county’s need  to accommodate  the varied  functions of 

their bus transit facility would not be met; therefore this alternative has been eliminated.  

 

6.2 ALTERNATE  SITES  

Two alternate sites in Hilo for the Base Yard and Maintenance Facility were considered: one on 

Kino‘ole Street and another on Kapiolani Street. The Kino‘ole Street location is 3.70 acres and is 

the  former  site  of  the  Hilo  Lanes  Bowling  Alley.  The  surface  roads  in  the  area  were  not 

conducive  to bus maneuvering. This  alternate  site  is near a number of  residences  and  retail 

businesses  that  would  have  been  affected  by  the  noise  generated  by  the  Base  Yard  and 

Maintenance Facility. 

 

The second alternate site on Kapiolani Street is too small to accommodate the needed facilities. 

The future extension of Kapiolani Street may have also impacted the available area on the site. 

 

The proposed Project Site better meets the needs of the MTA while also being isolated enough 

that noise will not be an  issue for sensitive receptors. Under the “Alternate Sites” alternative, 

the Base Yard and Maintenance Facility would have greater  impacts and not meet the MTA’s 

need for a larger space for its operations. 
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7  F INDINGS  AND  ANT IC IPATED  DETERMINAT ION  
To determine whether the construction of the Base Yard and Maintenance Facility may have a 

significant  impact  on  the  physical  and  human  environment,  all  phases  and  expected 

consequences  of  the  proposed  Base  Yard  and  Maintenance  Facility  have  been  evaluated, 

including potential primary, secondary, short‐range, long‐range, and cumulative impacts. Based 

on this evaluation, the Proposing Agency (County of Hawai‘i MTA) anticipates issuing a Finding 

of No Significant  Impact  (FONSI). The supporting rationale  for  this  finding  is presented  in  this 

chapter. 

7.1 SIGNIFICANCE  CRITERIA  

The  discussion  below  evaluates  the  significance  of  the  Project’s  impacts  based  upon  the 

Significance Criteria set forth in Hawai‘i Administrative Rules section 11‐200‐12. An action shall 

be  determined  to  have  a  significant  impact  on  the  environment  if  it meets  any  one  of  the 

following criteria: 

 

(1)  Involves an  irrevocable commitment to  loss or destruction of any natural or cultural 

resource; 

 

Discussion: The proposed Base Yard and Maintenance Facility is not anticipated to involve any 

construction activity that may  lead to a  loss or destruction of any natural or cultural resource. 

The  Project  Site  has  been  the  subject  archaeological  and  cultural  studies  conducted  in  and 

around  the Project Site. These studies have  revealed  the absence of any  resource potentially 

subject to irrevocable loss as a result of construction. 

 

(2)  Curtails the range of beneficial uses of the environment; 

 

Discussion:  The  Project  Site  has  been  heavily modified,  possibly  for  quarrying  and  regional 

drainage purposes, but appears to be  largely unused. Less than 13% of TMK  (3) 2‐1‐013:0148 

will be relinquished by the development of the MTA Base Yard and Maintenance Facility on this 

parcel. The remainder of the TMK can be used for quarry and borrow pit activities, even after 

the Base Yard and Maintenance Facility is operational.  

 

(3)  Conflicts 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; 
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Discussion: The proposed Base Yard and Maintenance Facility  is not  in conflict with the  long‐

term environmental policies, goals, and guidelines of the State of Hawai‘i. As presented earlier 

in  this EA,  the Base Yard and Maintenance Facility’s potential adverse  impacts are associated 

only with  the  short‐term  construction‐related  activities,  and  such  impacts  can  be mitigated 

through adherence to standard construction mitigation practices. 

 

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

 

Discussion: The proposed Base Yard and Maintenance Facility will have no adverse effects on 

the economy or social welfare of Hilo town or the County of Hawai‘i. The social welfare of the 

residents of Hilo and Puna (and the employers in West Hawai‘i) could possibly benefit from the 

more  efficient  operations  and  siting  of  the  Base  Yard  and  Maintenance  Facility,  and  its 

corresponding beneficial impacts on county bus service.  

 

 (5)  Substantially affects public health; 

 

Discussion:  There  will  be  temporary  impacts  to  noise  and  air  quality  levels  during  the 

construction  phase  of  the  Base  Yard  and  Maintenance  Facility;  however,  these  potential 

impacts  will  be  short‐term  and  are  not  expected  to  substantially  affect  public  health, 

particularly  because  of  the  distance  of  the  Project  Site  from  the  closest  residences.  All 

construction activities will comply with applicable regulations and will  implement appropriate 

mitigation measures. After construction,  the Base Yard and Maintenance Facility should have 

minimal  impact on ambient noise  levels or air and water quality, which may be offset by  the 

beneficial impact of replacing motor vehicles with bus ridership.  

 

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

public facilities; 

 

Discussion: The proposed development will serve the existing residents of Hilo and its visitors. 

It will not induce any increases or shifts in population, and will not have a significant effect on 

any other public facilities.  

 

(7)  Involves a substantial degradation of environmental quality; 

 

Discussion: Construction activities associated with  the proposed Base Yard and Maintenance 

Facility are anticipated to result in negligible short‐term impacts to noise, air‐quality, and traffic 

in  the  immediate  vicinity. With  the  incorporation  of  the  recommended mitigation measures 

during  the  construction  period,  the  Base  Yard  and  Maintenance  Facility  will  not  result  in 



COUNTY OF HAWAI‘I MASS TRANSIT AGENCY BASE YARD & MAINTENANCE FACILITY  

Final Environmental Assessment/Finding of No Significant Impact 

CHAPTER 7 FINDINGS AND ANTICIPATED DETERMINATION 
59 

degradation  of  environmental  quality.  No  long  term  negative  impacts  are  expected  from 

implementation.  

 

(8)  Is individually limited but cumulatively has considerable effect on the environment, or 

involves a commitment for larger actions; 

 

Discussion: As documented  throughout  this EA,  this Base Yard and Maintenance  Facility will 

have  no  serious  negative  effects.  It  is  a  stand‐alone  project  which  does  not  involve  a 

commitment for larger actions. 

 

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

 

Discussion:  There  are  no  known,  threatened,  or  endangered  species  of  flora,  fauna,  or 

associated  habitats  located  on  the  Project  Site  that  could  be  adversely  affected  by  the 

construction and operation of the proposed Base Yard and Maintenance Facility. According to 

the USFWS, it is possible that several endangered species of use or overfly the Project Site. Prior 

to starting work, the contractor should coordinate with the USFWS regarding protection of the 

listed species. 

 

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

 

Discussion:  Construction  activities  for  development  of  the  proposed  Base  Yard  and 

Maintenance  Facility  could  potentially  impact  noise  and  air  and water  quality  levels  on  the 

Project Site. However, these impacts will be short‐term and are not expected to be detrimental. 

All  construction  activities  will  comply  with  applicable  regulations  and  will  implement 

appropriate  mitigation  measures  as  necessary.  After  construction,  the  development  is  not 

expected  to adversely  impact ambient noise  levels or water and air quality. There will be an 

increase  in  impervious  surfaces  over  the  Project  Site’s  current  vacant  state;  however,  any 

increase  in  runoff will  be  accommodated  by  proposed  drainage  improvements  and will  not 

detrimentally affect water quality.  

 

(11)  Affects or  is  likely to suffer damage by being  located  in an environmentally sensitive 

area,  such  as  a  flood  plain,  tsunami  zone,  beach,  erosion‐prone  area,  geologically 

hazardous land, estuary, fresh water, or coastal waters; 

 

Discussion: The development will not affect any environmentally sensitive area. The Base Yard 

and Maintenance Facility is located outside a FIRM‐designated flood plain and inland from the 

coast. The proposed Base Yard and Maintenance Facility will be constructed in compliance with 
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County of Hawai‘i building codes, and the drainage improvements will be designed to minimize 

any potential for localized flooding.  

 

 (12)  Substantially affects scenic vistas and view planes  identified  in County or State plans 

or studies; or, 

 

Discussion: The proposed Base Yard and Maintenance Facility will not alter the visual setting of 

the area, nor will it block any scenic vistas. The area is not listed as a scenic view plane or area 

of natural beauty by the county, and  is not visible from the major state highway facility  in the 

area, Kanoelehua Avenue. 

 

(13)  Requires substantial energy consumption. 

 

Discussion:  Construction  and  operation  of  the  Base  Yard  and Maintenance  Facility will  not 

require substantial increases in energy consumption. The building will be built to the meet the 

Silver  accreditation  level  of  the  U.S.  Green  Building  Council  Leadership  in  Energy  and 

Environmental  Design  (LEED)  standards.  In  accord  with  these  standards,  the  building  will 

incorporate a number of energy saving techniques. 

7.2 DETERMINATION  

Pursuant  to  Chapter  343, HRS,  the  determining  agency,  the  County  of Hawai‘i Mass  Transit 

Agency  has  reached  a  determination  of  a  Finding  of  No  Significant  Impact  (FONSI)  for  this 

environmental  assessment.  This  finding  was  based  on  the  basis  of  impacts  and mitigation 

measures  examined  in  this  document,  public  comments  received  during  the  pre‐assessment 

consultation and Draft EA Public Review phases, and analyzed under the above criteria. 
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8  CONSULTAT ION  

8.1 EARLY  CONSULTATION    

A  pre‐assessment  consultation was  conducted  from  January  14,  2015  through April  7,  2015 

prior  to preparation of  the Draft EA. The purpose of  the pre‐assessment consultation was  to 

consult with agencies, organizations and  individuals with technical expertise, or an  interest or 

will be affected by the proposed Base Yard and Maintenance Facility. This process is part of the 

scoping process for the Draft EA. Comments and input received during this period were used to 

identify  environmental  issues  and  concerns  to  be  addressed  in  the  Draft  EA, which  in  turn 

underwent a 30‐day Public Review period.  

 

As part of the Early Consultation process, the following agencies, organizations and individuals 

were sent pre‐assessment consultation  letters. Those that provided written comments (either 

by hardcopy or email) are highlighted in italics. Copies of the written comments and responses 

are reproduced in Appendix B. 

 

8.1.1.1 State of Hawai‘i 

 Department of Agriculture 

 Department of Accounting and General Services 

 Department of Business, Economic Development & Tourism (DBEDT) 

 DBEDT – Energy Division 

 DBEDT – Hawai‘i Housing Finance and Development Corporation 

 DBEDT – Office of Planning 

 Department of Defense  

 Department of Hawaiian Homelands 

 Department of Health ‐ Environmental Planning Office 

 Department of Health ‐ Hawai‘i District 

 Department of Human Services 

 Department of Labor and Industrial Relations 

 Department of Land and Natural Resources (DLNR) 

 DLNR ‐ State Historic Preservation Division 

 Department of Transportation 

 Office of Environmental Quality Control 

 Office of Hawaiian Affairs 

 University of Hawai‘i Water Resources Research Center 

 State Representative R. Onishi 

 State Senator Kauhale 
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8.1.1.2 Federal 

 U.S. Army Corps of Engineers – Regulatory Branch 

 U.S. Federal Emergency Management Agency 

 U.S. Fish and Wildlife Service 

 U.S. Geological Survey – Hawaiian Volcano Observatory 

8.1.1.3 County of Hawai‘i 

 Department of Environmental Management 

 Department of Parks & Recreation 

 Department of Research & Development 

 Department of Water Supply 

 Fire Department 

 Office of Housing and Community Development 

 Planning Department 

 Police Department 

 County Councilmember D. Onishi 

Private Organizations & Individuals 

 Hawaiian Electric Light Co. 

8.2 PUBLIC  REVIEW    

The  Draft  EA  was  published  in  the  April  23,  2015  issue  of  OEQC’s  Environmental  Notice, 

initiating a Public Review period ending May 25, 2015. The  following agencies, organizations 

and individuals were sent copies of the Draft EA. Those that provided written comments (either 

by hardcopy or email) are highlighted in italics. Copies of the written comments and responses 

are reproduced in Appendix G. 

 

8.2.1.1 State of Hawai‘i 

 Department of Agriculture 

 Department of Accounting and General Services 

 Department of Business, Economic Development & Tourism (DBEDT) 

 DBEDT – Energy Division 

 DBEDT – Hawai‘i Housing Finance and Development Corporation 

 DBEDT – Office of Planning 

 Department of Defense  

 Department of Education 

 Department of Hawaiian Homelands 

 Department of Health ‐ Environmental Planning Office 

 Department of Human Services 

 Department of Labor and Industrial Relations 
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 Department of Land and Natural Resources (DLNR) 

 DLNR ‐ State Historic Preservation Division 

 Department of Transportation 

 Office of Environmental Quality Control 

 Office of Hawaiian Affairs 

 University of Hawai‘i Water Resources Research Center 

 State Representative R. Onishi 

 State Senator Kauhale 

8.2.1.2 Federal 

 U.S. Army Corps of Engineers – Regulatory Branch 

 U.S. Federal Emergency Management Agency 

 U.S. Fish and Wildlife Service 

 U.S. Geological Survey – Hawaiian Volcano Observatory 

 U.S. National Oceanic and Atmospheric Administration 
 

8.2.1.3 County of Hawai‘i 

 Department of Environmental Management 

 Department of Parks & Recreation 

 Department of Research & Development 

 Department of Water Supply 

 Fire Department 

 Office of Housing and Community Development 

 Planning Department 

 Police Department 

 County Councilmember D. Onishi 

Private Organizations & Individuals 

 Hawaiian Electric Light Co. 

 Hawaiian Telecom 

 Oceanic Time Warner Cable 
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MANAGEMENT SUMMARY 

Haun & Associates has completed an Archaeological Assessment of an approximately 5.0 acre portion of 

the 40.0 acre TMK: (3) 2-1-13:148 located in Waiakea Ahupua‘a, South Hilo District, Island of Hawai‘i. 

The objective of the survey is to satisfy historic preservation regulatory review requirements of the 

National Historic Preservation Act Section 106 and the Department of Land and Natural Resources-State 

Historic Preservation Division (DLNR-SHPD) assessment survey requirements contained within Hawai‘i 

Administrative Rules, Title 13, DLNR, Subtitle 13, State Historic Preservation Rules.  

The survey revealed that extensive bulldozer disturbance has impacted large portions of the project 

area. No sites or features are present in the subject parcel and no further work is recommended.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cover photo: Overview of project area, view to east-northeast   
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INTRODUCTION 

At the request of the PBR Hawaii & Associates, Inc., Haun & Associates has prepared an 

archaeological assessment for a five (5.0) acre portion of the 40 acre TMK: (3) 2-1-13:148, in Waiakea 

Ahupua‘a, South Hilo District, Island of Hawai‘i. (Figure 1 and Figure 2). The assessment was conducted 

in conjunction with an Environmental Assessment for a Mass Transit Agency Base Yard and Maintenance 

Facility in Hilo. The objective of the survey is to satisfy historic preservation regulatory review 

requirements of the National Historic Preservation Act Section 106 and the Department of Land and 

Natural Resources-State Historic Preservation Division (DLNR-SHPD) assessment survey requirements 

contained within Hawai‘i Administrative Rules, Title 13, DLNR, Subtitle 13, State Historic Preservation 

Rules.  

No archaeological sites or features were identified during the survey, therefore the project is 

documented as an archaeological assessment pursuant to Chapter 13-284-5(5A). As required, this report 

contains a description of the project area, field methods and a brief background description. 

PROJECT AREA DESCRIPTION 

The project area is a roughly rectangular-shaped parcel located in the northwestern corner of Parcel 148 

(Figure 3). The project area ranges in elevation from approximately 100 to 105 ft and is bordered along 

the north by the Panaewa Drag Strip Road. A 2.0 meter high bulldozed berm of soil and stones extends 

along the northern project boundary, south of the road. The area north of the road is an active quarry.  

The examination of the project area indicates that approximately 2.7 acres (54%) of the project area has 

been impacted by bulldozer disturbance (Figure 4). This is evidenced by the mechanically leveled surface 

and push piles of soil stone and debris. The debris was likely dumped in the area by local residents. 

Examples of this disturbance are depicted in Figure 5 and Figure 6.  The tax map of the area (see Figure 

2), indicates that Parcel 148 functioned as a County of Hawai‘i quarry and borrow pit site.  

The remaining 2.3 acres of the project area are relatively undisturbed. The vegetation in the parcel  is a 

mix of indigenous and introduced plant species including Uluhe (Dicranopteris linearis), Ōhi‘a Lehua 

(Metrosideros polymorpha), Hala (Pandanus tectorius), Hala Pepe (Pleomele spp), Ti (Cordyline fruticosa), 

Trumpet Tree (Cecropia obtusifolia), Kauna‘oa (Cuscuta sandwiciana or Cassytha filiformis), Bamboo Orchid 

(Arundina graminifolia), Octopus Tree (Schefflera actinophylla), Albizia (Paraserianthes falcataria), Rattlepod 

(Crotalaria spp), Wedelia (Wedelia trilobata), Sleeping Grass (Mimosa pudica), Rose Myrtle (Rhodomyrtus 

tomentosa), Marcanga (Macaranga spp), Koster’s Curse (Clidemia hirta), Koa haole (Leucaena leucocephala), 

Miconia (Miconia calvescens), Giant Reed (Arundo donax), Philippine Ground Orchid (Spathoglottis plicata), 

Guava (Psidium guajava), Lantana (Lantana camara), Java Plum (Syzygium cumini) and Molasses Grass 

(Melinis minutiflora). An example of the project area vegetation is presented in (Figure 7). 

A heavily vegetated linear berm is located in the east-central portion of the parcel, oriented in an east-

northeast by west-southwesterly direction (see Figure 4). The berm is approximately 100 meters long, 

3.0 meters wide and 1.0 meters in height. An excavated depression parallels the berm on the north side, 

likely representing the source of the berm material (Figure 8). The area to the west of the berm has 

been impacted by bulldozer disturbance.   
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Figure 1. Portion of 2013 USGS 7.5' Hilo quadrangle showing project area 
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Figure 5. Bulldozed area (view to east) 

 
 

 
Figure 6. Push pile of soil stones and debris (view to east-northeast) 
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Figure 7. Project area vegetation (view to east) 

 
 

 
Figure 8. Linear berm (view to west) 
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This berm appears to correspond to a “Levee” depicted on the 1995 USGS quadrangle of the area 

(Figure 9). The levee originates at a drainage channel located to the south of the project area. The levee 

extends to the north-northwest from the channel for 560 meters, then angles to the northeast through 

the project area. The levee terminates 380 meters to the northeast of the project area.  According to a 

map in a 1991 environmental assessment for the Panaewa Farm Lots (Barrett Consulting Group 1991), 

this canal is the Waiakea-Uka Flood Control Channel (Figure 10).  

Figure 11 is a portion of the 1981 USGS Hilo quadrangle. This map also depicts the flood control channel 

and the levee, indicating it was in use at the time this map was created. Figure 12 is a portion of the 

1963 USGS Hilo quadrangle. The flood control channel and levee are not present on this map, although 

the quarry to the north of the project area is depicted. Figure 13 is an aerial photograph of the Hilo 

taken on January 16, 1965 by the U.S. Geological Survey and obtained from the University of Hawaii at 

Manoa online library (http://magis.manoa.hawaii.edu). The flood control channel and levee are not 

present on this photograph.  

The location of the levee downslope from the flood control channel, suggests it served to define the 

boundaries of a ponding basin, used to contain flood waters during periods of excessive rainfall. The 

absence of the levee and channel on Figure 12 and Figure 13 indicates they were constructed after 1965 

and are therefore not historic properties.  The 2013 USGS Hilo Quadrangle does not show the levee (see 

Figure 1), suggesting it is no longer in use.  

The soil in the project area is Papai extremely stony muck on 3-25% slopes.  This soil has an 8 inch thick 

surface layer of very dark brown extremely stony muck over a fragmental a‘a lava substrate (Sato et al. 

1973:46). This soil has a rapid permeability, a slow runoff and a slight erosion hazard and is classified as 

suitable primarily for woodlands. The underlying lava was deposited 750 to 1,500 years ago from Mauna 

Loa Volcano (Wolfe and Morris 2001). 

METHODS  

The survey fieldwork was conducted on March 17, 2015 under the direction of Dr. Alan Haun. 

Approximately 4 labor-days were required to complete the fieldwork portion of the project. The 

archaeological survey of the project area consisted of a 100% surface examination with the surveyors 

walking transects at 10-meter intervals.  Ground surface visibility throughout the project area was fair to 

excellent.  

BACKGROUND  

The project area is situated in the ahupua’a of Waiakea in South Hilo District. The ahupua’a is one of the 

largest in the district covering over 95,000 acres. The ahupua’a extends along the coast from the west 

side of Hilo Bay to the Puna District boundary and inland to approximately 6,000 ft elevation. Much of 

the following is summarized from Hilo Bay: A Chronological History (Kelly et al. 1981), an extensive and 

thorough compendium of historical information about Hilo including Waiakea.  
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Figure 9. Portion of 1995 USGS 7.5' Hilo quadrangle showing project area 
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Figure 10. Map depicting Waiakea-Uka Flood Control Channel (from Barrett Consulting Group 1991:3) 
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Figure 11. Portion of 1981 USGS 7.5’ quadrangle showing project area, levee and flood control channel 
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Figure 12. Portion of 1963 USGS 7.5' quadrangle showing project area 
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Figure 13. January 16, 1965 aerial view of project area 
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Hawaiian traditional and legendary accounts attest to the longstanding importance of Waiakea. The 

chief of the Hilo region, Kulukulu‘a, who resided in Waiakea, was the first conquest of ‘Umi-a-Liloa in his 

campaign to unify the districts of Hawaii Island. Hilo with its large bay, fishponds, wet taro fields, and 

abundant freshwater was a population center for commoners and royalty. Kamehameha I and his court 

resided in Hilo in the 1890s. In preparation for his planned invasion of Kauai in 1802, Kamehameha built 

a canoe fleet at Hilo, reportedly consisting of 800 vessels.  

In 1824, a missionary station was established in Waiakea. Soon after, churches and schools were 

established. Whalers began stopping at Hilo in the mid-1820s. In the 1830s, a sawmill was built, and two 

stores were opened.   By the end of the decade, a sugar cane plantation and mill were established on 

Ponahawai lands. By 1857, there were three sugar cane mills in the Hilo area. Large tracts of land were 

put in cane cultivation and sugar cane was also grown by individuals around their houses. A sugar mill 

was established in Waiakea at the inland end of Waiakea Fishpond in the late 1870s. By 1880, 1,400 

acres of sugar cane were in cultivation and by the end of the decade over 5,600 acres were cultivated. In 

the 1900s, the population of Hilo grew dramatically with the expansion of sugar cane cultivation, 

pineapple production, the timber industry, and other commercial developments.  

McEldowney (1979) used limited site inventory and historic documentary evidence to develop a 

traditional Hawaiian land use and settlement pattern model for the Hilo area. The model consists of five 

elevation-defined zones: Coastal Settlement, Upland Agricultural, Lower Forest, Rainforest, and Sub-

Alpine or Montane. The Coastal Settlement Zone extended approximately 0.5 miles inland from the 

shoreline between sea level and 50 ft elevation. The zone was the most densely populated with both 

permanent and temporary habitations, high status chiefly residences, and heiau. Settlements were 

concentrated at Hilo Bay and sheltered bays and coves.  

The Upland Agricultural Zone was situated between approximately 50 ft and 1,500 ft elevation. 

Settlement in the zone consisted of scattered residences among economically beneficial trees and 

agricultural plots of dryland taro and bananas. Lava tubes were utilized for shelter. A pattern of shifting 

cultivation is believed to have converted the original forest cover to parkland of grass and scattered 

groves of trees. Wetland cultivation of taro occurred along streams. 

The Lower Forest Zone ranged from 1,500 ft to 2,500 ft elevation. Timber and other forest resources 

such as medicinal plants, olona, and birds were gathered from the zone. Site types consisted of 

temporary habitations, trials, shrines, and minor agricultural features in forest clearings and along 

streams. Sites in the Rainforest Zone (2,500-5,000 ft elevation) and Sub-alpine or Montane Zone (5,000-

9,000 ft) were limited to trails and associated temporary habitations. These zones were used for intra-

island travel and gathering of valued resources including hardwoods, birds, and stone for tool making. 

The project area is situated within the lower portion of McEldowney’s Upland Agricultural Zone where 

scattered residences and agricultural plots were situated in prehistoric to early historic times. Historic 

site types in the project area vicinity likely included plantation agriculture-related features and 

residences. 
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FINDINGS  

No archaeological sites or features were identified within the project area. The absence of sites is 

potentially attributed to the extensive bulldozing that has occurred in the parcel. The tax map of the 

area (see Figure 2) indicates the parcel is used as a County of Hawai‘i quarry and borrow pit area. The 

parcel appears to have also been used as a dumping area for refuse. The linear berm in the parcel, 

constructed between 1965 and 1981, is a modern levee used to control flood waters during periods of 

excessive rainfall. The 2013 USGS Hilo Quadrangle does not show the levee (see Figure 1), suggesting it 

is no longer in use. No further archaeological work is recommended for the property based on the 

survey results. 
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Mass Transit Agency – Baseyard and Maintenance Facility                March 2015 

Basis of Design 
2.0 CIVIL DESIGN 
 
A. Site Accessibility and Parking 

 
The new Mass Transit Agency Baseyard and Maintenance Facility will be 
located in Hilo on the Island of Hawaiʻi (TMK: (3) 2-1-013: 148). The 
proposed facility has a project area of 5.0 acres.  To access the site, 
continue along Leilani Street past the Hilo Transfer Station towards the 
Hilo Drag Strip. The State land use classification is agricultural and it is 
zoned A-20a, agricultural.  The proposed project is currently owned by the 
State of Hawaii Department of Land and Natural Resources (DHHL) and 
will be transferred to the County of Hawaiʻi, Department of Public Works. 
 

 
 
The project site is surrounded by the Panaewa Forest, there is a quarry to 
the north, the Hilo Drag Strip to the south and DHHL agricultural lots to 
the west. The existing site is undeveloped forest. 
 
The new 26,500 square-foot maintenance building will include 19,500 
square-feet of warehouse space for bus maintenance, washing and 
repair.  In addition the building will provide administrative, office and 
storage space.  A majority of the 5.0 acre site will be paved to provide bus 
staging and parking.  A total of 56 bus parking stalls and eleven (11) 
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Basis of Design 
passenger vehicle stalls are provided. There are no utilities available on 
site, a 12-inch water line will be extended from the Hilo Transfer Station 
and a septic system and leech field will be constructed on the property.  
 
The project will comply with Americans with Disabilities (ADA) Guidelines.  
Final plans will be submitted to the Disability and Communication Access 
Board (DCAB) for ADA review and compliance. 

 
B. Grading and Drainage 

 
The grading of the 5.0-acre site will be in conformance with the Hawaiʻi 
County Grading Ordinance and the recommendations of the geotechnical 
engineer. On-site fill will be used wherever necessary, fill slopes will not 
exceed 2:1. Erosion and dust control will adhere to the Erosion Control 
Plan provided by the engineer and approved by the County of Hawaiʻi. 
 
The grading will follow Best Management Practices (BMP) as prescribed 
in the Nationwide Pollution Discharge Elimination System (NPDES) 
Permit. The contractor will submit a site specific construction BMP Plan to 
the State of Hawaiʻi Department of Health before grading commences. 
 
The project storm drainage system will be designed to comply with the 
latest County of Hawaiʻi Storm Drainage Standards and Standard Details 
for Public Works Construction. The on-site drainage system will be 
designed for a 10-year recurrence interval and will consist of infiltration 
drainage swales along the perimeter of the site. There is no existing 
municipal drainage system.  Therefore, all storm drainage will sheet flow 
to swales, which will store the flow until it percolates into the ground.   
 
Existing drainage patterns will be maintained as much as possible, runoff 
will sheet flow across the site to landscaped areas where the drainage 
swales are located.  Building finished floors will be higher than the 
surrounding grades and runoff will be directed away from the buildings. 
 

 
The project site is located in Zone X – Areas determined to be outside 
500-year flood plain as determined by the Federal Emergency 
Management Agency (FIRM Map 1551660885C, dated September 16, 
1988). 
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Basis of Design 
C. Water System 

 
The potable water system will comply with the current Water System 
Standards and Standard Details for Water System Construction, Board of 
Water Supply. An existing 12” water line that runs along Leilani Street up 
to the Hilo Transfer Station will be extended approximately one (1) mile to 
the site and will provide service for the new facility’s potable water supply 
and fire protection.  The new water meter and water line will provide 
domestic service to the building, and a new 6” water meter and 6” water 
line will provide water for the fire sprinklers. Potable water laterals will 
fulfill all mechanical requirements. New fire hydrants will be accessible on-
site, in order to meet the Hawaiʻi County Fire Department’s coverage 
requirement.  The static water pressure at the Hilo Transfer Station is 
assumed to be 90 psi, as determined by the overflow elevation of the 
Puainako Tank at 290-feet. See mechanical design for the estimated 
potable design water demand for the proposed building. 
 
The estimated water demand for the proposed project is 160 gallons per 
day (gpd) (see Appendix). 
 
 

D. Sewer System 
 
The sewer system design will comply with Hawaiʻi Administrative Rules 
(HAR) Title 11, Chapter 62. 
 
There is no existing municipal sewer system. A new septic tank and leech 
field will be added on-site for treatment of the waste created by the 
occupants of the new facility.  An Individual Wastewater System (IWS) 
permit will be prepared and processed with the State Department of 
Health. The approximate size of the septic tank is 2,000 gallons and the 
leach field is 371 square feet (See Appendix). 
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Basis of Design 
E. Environmental Permits and Controls 

 
Applicable Regulations 
 
In order to provide for abatement and control of environmental pollution 
arising from the construction activities of the Contractor and his 
subcontractors in the performance of this contract, the work performed will 
be required to comply with the intent of the applicable Federal, State, and 
local laws and regulations concerning environmental pollution control and 
abatement, including, but not limited to the following regulations: 
 
1. State of Hawaiʻi, Department of Health, Administrative Rules, 

Chapter 55, WATER POLLUTION CONTROL: Chapter 54, WATER 
QUALITY STANDARDS. 

 
2. State of Hawaiʻi, Department of Health, Administrative Rules, 

Chapter 59, AMBIENT AIR QUALITY: Chapter 60, AIR POL-
LUTION CONTROL LAW. 

 
3. State of Hawaiʻi, Department of Health, Administrative Rules, 

Chapter 44A, VEHICULAR NOISE CONTROL. 
 

4. Erosion and Sedimentation Control Standards and Guidelines, 
Department of Public Works, County of Hawaiʻi. 

 
Permits 

 
The Contractor will be required to comply with the following conditions and 
requirements of the NPDES Permit for Discharges of Storm Water 
Associated with Construction Activity from the State Department of Health 
(Notice of Intent, NOI Form C) as needed and complete any information 
required therein to effectuate the permit:     

 
a. HAR Chapter 11-55, Chapter C, NPDES General Permit 

Authorizing Discharges of Storm Water Associated with 
Construction Activities; 

 
b. HAR Chapter 11-55, Appendix A, Department of Health Standard 

General Permit Conditions; 
 
c. HAR Chapter 11-55-34.04(a), 11-55-34.07, 11-55-34.11, 11-55-

34.12, and any other applicable sections of HAR Chapter 11-55 
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Basis of Design 
Best Management Practices (BMP) Plan 
 
A BMP will be included and implemented as part of the NPDES 
requirements and consists of, but not be limited to, the application of the 
following mitigation and/or corrective measures by the Contractor: 

 
a. Properly controlling fugitive dust from entering State waters. 
 
b. Wash-out of concrete trucks will be done in such a way (preferably 

off-site) as to ensure that neither wastewater nor surplus concrete 
enters State Waters. 

 
c. Construction of berms, sandbags, filter fences, catchments, etc., as 

needed to contain/filter storm water runoff. 
 
d. If during construction, water quality parameters exceed respective 

State standards, all construction activities that were identified as 
contributing to water quality degradation shall be stopped 
immediately.  The causes shall be established, and if related to 
construction activity, remedial action for the non-compliance should 
be taken to fix the problem prior to commencing work. 

 
e. Other measures as required to prevent pollution of State waters as 

recommended in the Best Management Practices Manual for 
Construction Sites. 
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Basis of Design 
References: 

 
1. Water System Standards.  Board of Water Supply, Department of 

Water Supply, County of Hawaii, State of Hawaii, 2002. 
 
2. Design Standards of the Department of Wastewater Management, 

Volume I.  City and County of Honolulu, July 1993. 
 
3. Storm Drainage Standards.  Department of Public Works, County of 

Hawaiʻi, October 1970. 
 
4. Erosion and Sedimentation Control Standards and Guidelines, 

Department of Public Works, County of Hawaiʻi. 
 
5. Hawaiʻi County Code. Department of Public Works, County of 

Hawaiʻi, June 2005. 
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Water System Calculations 
 
Light Industry (DWS Planning Criteria): 
4,000 gallons / acre (Table 100-18) 
Project Development Area = 5.0 acres 
 
 
Average Daily Demand:   4,000 gpd/ac. x 5.0 ac. = 20,000 gpd   
 
Maximum Daily Demand: 1.5 x 20,000 gpd = 30,000 gpd (Table 100-20) 
 
Peak Hour Demand: 5.0 x 20,000 gpd = 100,000 gpd (Table 100-20) 
 
Fire Flow Requirement: 2000 gpm for 2 hour duration (Table 100-19) 
 
Total Fire Flow: 2000 gpm x 2 hrs x 60 min/hr = 240,000 gallons 
 
Pipeline Sizing (Fire line): Provide required fire flow at a minimum of 20 psi residual pressure 

at fire hydrants.  
 

Fire Hydrant Spacing:  300 feet maximum for Light Industry 
 
 
Project Demand Requirements: 
Total f/u count = 32.5 f/u 
Total flow volume = 23 gpm = 800 gpd (Peak Demand) 
 
Average Daily Demand: 800 gpd/5 = 160 gpd 
 
Maximum Daily Demand: 800 gpd/1.5 = 533 gpd 
 
 
References: 
 

1.  Water System Standards.  Board of Water Supply, Department of Water Supply, 
County of Hawaii, State of Hawaii, 2002. 

 



SEWER DESIGN CALCULATIONS 
 
Mass Transit Agency Baseyard and Maintenance Facility 
County of Hawaii 
Waiakea, South Hilo, Island of Hawaii 
TMK:  3rd Div. 2-1-013: 148 (Portion) 
 
(Reference: Manual of Septic Tank Practice) 
 
Estimated Design Flow: 
 

• 1 employee (24-hrs.) @ 75 gallons per day = 75 gpd 
• 14 employees @ 40 gallons per day per employee = 560 gpd 
• 40 employees (field) @ 10 gallons per day per employee = 400 gpd 
• 5 customers @ 5 gallons per day per customer = 25 gpd 
• Total estimated flow = 1060 gpd 

 
Equivalent Bedroom = (1060 gpd)/ (200 gpd per bedroom) = 5.3 bedrooms 
 
  
Calculate Volume (V) Required for Septic System: 
 
V = 1,125 + (0.75)Q → (For flows greater than 1,500 gpd) 
V = 1.5 (Q) → (For flows between 500 and 1,500 gpd) 
V = 1.5 (1060) = 1,590 Gallons (minimum) 
 
Septic Tank Selection: 

• One – 2,000 Gallon Septic Tank 
  
  
Leaching Field Calculation: 
 
Percolation Rate: 0.2 minutes / inch 
0.2 minutes/inch relates to an area of 70 square feet / bedroom 
Area = (70 sf/bedroom) x (5.3 bedrooms) = 371 sf 
 
 
Leaching Field (Absorption Bed) Area:  
 
Area required = 371 sf (minimum) 
Assume two distribution lines @ 6 ft. spacing w/ 3 ft. wall offset. 

Bed width = 3+6+3 = 12 ft. 
Bed Length = 371/12 = 30.9 ft. 
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3.0 ELECTRICAL DESIGN 
 
A. Design Criteria 

 
Electrical work will be designed and provided in accordance with the 
requirements of the County of Hawaii and the following standards: 

A. NFPA 70, National Electrical Code, 2008 Edition 
B. ANSI C2, National Electrical Safety Code, 2007 Edition 
C. Electrical and Electronics (IEEE) C2 
D. NFPA 101, Life Safety Code, 2006 Edition 
E. Uniform Fire Code (NFPA 1), 2012 Edition 
F. Illuminating Engineering Society of North America (IESNA) 

Lighting Handbook, Ninth Edition, 2000 
G. International Energy Conservation Code, 2006 

 
 
B. Electrical work will include, but not be limited to the following: 
 

 
1. New primary electrical service from HELCO. 
2. New electrical service equipment, including metering 

equipment, building disconnect and electrical panel. 
3. “Super” T-8 lamps with low ballast factor electronic ballasts 

for all areas except high bay areas.  LED Lighting for high 
bay areas.  All areas except the utility rooms and high bay 
areas will utilize occupancy sensors to control the lights in 
each individual area. 

4. General use receptacles and wiring at all structures. 
5. Infrastructure for telecommunication system, including 

service, main cabinets, handholes, ductlines, backboards, 
empty raceways and outlet boxes. 

6. Fire alarm system for building to monitor fire sprinkler risers. 
7. Power wiring and connections for all HVAC equipment, bus 

washing equipment and paint spraying equipment. 
. 
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Basis of Design 
4.0 MECHANICAL DESIGN 
 
A. References 

 
A.   ASHRAE Standard 62 (2013) Ventilation For Acceptable Indoor Air                

Quality 

B.  ASHRAE Standard 90.1 (2013) Energy Standard for Buildings 
Except Low Rise Residential Buildings 

 C.  ASHRAE Handbooks, Latest Editions 

 D.   International Building Code (2006) 

 E.   International Mechanical Code (2006) 

 F.   Uniform Plumbing Code (2006) 

 G.   International Fire Code (2006) 

H.    Sheet Metal and Air Conditioning Contractors National Association 
(SMACNA), HVAC Duct Construction Standard  (2005) 

I. National Fire Codes, National Fire Protection Association 
Standards including:   

  NFPA 90A Air-Conditioning and Ventilating Systems, 2013 

NFPA 13 Standard for the Installation of Sprinkler Systems, 
2013 

J.  American Conference of Governmental Industrial Hygienists 
(AIGIH) 

 L.   County of Hawaii Ordinances 

 
B. General Parameters 

 
1. Water Supply pressure:  The available pressure in the utility system 

may not be adequate for the domestic water service and fire 
protection (sprinkler) system for this project.  A general service 
domestic cold water booster pumping and fire pump may be 
required.  See civil design analysis for further discussion of the 
water distribution systems. 

 
2. Planned sanitary sewer capacities:  New septic tank and leaching 

field system is adequate to service this building.  See civil design 
analysis for the sanitary sewer system.  For exterior sewerage 
systems beyond 1.5 meter (5 feet) from the building, refer to civil 
drawings. 
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3. Central cooling system:  Central cooling system will be provided 

with direct expansion (DX) split air conditioning system with 
variable air volume (VAV) air distribution system.  The DX split 
system consists of  a single DX air cooled condensing unit (ACCU) 
and a DX air handling units (AHU). 

 
4.     Ventilation, and Air Conditioning System & Controls Description: 

 
4.1 Ventilation Systems 

 
The following ventilation systems will be provided: 

 
Overhead tail pipe vehicle exhaust system 
Janitor closet, public toilets, electrical room, mechanical room and 
kitchen range hoods. 
 
Roof mounted gravity ridge vent will be provided for the repair bay 
exhaust system.  
  
The overhead tail pipe exhaust systems will be provided for the 
vehicles in the repair bays.  Each exhaust system consists of a 
utility type exhaust fan with an explosion proof motor and fan 
wheel, hose wheel assembly, minimum of 30 feet long flexible 
hose, support frame, ratchet mechanism, spring pack assembly, 
hose guide, drum and hose stop.  The entire system will be 
constructed to withstand up to 600 degree F. 

 
Air circulation by exhaust fans will be provided for the mechanical 
equipment and electrical rooms to limit the temperature rise in 
these spaces. 
 
Janitor closet, public toilets and kitchen range hoods will be 
provided with exhaust fans to control temperature and control odor 
migration.  Make-up air for these spaces will be provided via 
transfer (infiltration) from the spaces pressurized by the OA 
ventilation air. 

 
4.1 Air Conditioning Systems for Administration Offices: 

 
Central cooling system will be provided with direct expansion (DX) 
split air conditioning system with variable air volume (VAV) air 
distribution system.  The DX split system consists of a single DX air 
cooled condensing unit (ACCU) and a DX air handling units (AHU).. 
The air handling unit will be a constant volume fan with a bypass 
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damper to accommodate VAV air distribution system.   VAV 
dampers and individual thermostat will be provided for the 
temperature control of occupying spaces.  Fresh air intake will be 
controlled by a modulating damper utilizing CO2 sensor by 
measuring the CO2 level in the return air system. 

 
5. Energy conservation:   
 

Heat transfer U-values shall meet or exceed AHRAE Standard 90.1 
(2013) Energy Standard for Buildings Except Low-Rise Residential 
Buildings.  All aspects of mechanical design shall conform to 2009 
International Energy Conservation Code (IECC) and shall 
incorporate all applicable recommendations as specified in the 
LEED V3.0. 

 
Energy conservation measures in addition to the minimum required 
by applicable Standards and Criteria includes: 

 
- CO2 Sensor controlled outside air intake for all air handling 

units. 
- AHU thermostat with a 7-day unoccupied setback scheduling 

capability. 
- VAV damper with thermostat control  
- Use of premium efficiency motors on mechanical equipment 
- Use of high efficiency lighting fixtures. 
- Use of building envelope components that exceed the 

minimum required insulation values. 
 

6. Standby heating and cooling and emergency environmental 
systems:  Standby or back up heating cooling will not be provided.  

 
7.  Fire sprinkler system:  Automatic, wet-pipe, fire sprinkler system 

will be provided for this facility in accordance with NFPA 13. 
 

8. Plumbing Systems 
 

The plumbing systems will be provided for the new maintenance 
facility.  The plumbing work includes:  

 
- Domestic hot and cold water distribution system 
- Sanitary waste and vent piping system 
- Plumbing fixtures 
- Trench drains around the repair bays 
- Oil-Water separator 
- Emergency shower/eyewash stations 
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- Compressed air system for tools and cleaning of equipment 
- A hose bibb at each compressed air station 

 
8.1 Domestic Water Distribution:  All water piping will be sized in 

accordance with methods outlined in UPC 2006 to limit water 
velocity in the pipe to 8 ft/sec unless a lower velocity is 
recommended by the plumbing fixture manufacturer. Domestic hot 
water will be supplied to all plumbing fixtures in the kitchen, 
showers, lavatories, break room sinks and utility sinks.  A hot water 
re-circulation system will be provided for the domestic hot water 
system, and all hot water supply and return piping will be insulated.  
The heater will be high efficiency type electric heater since natural 
or propane gas is not available. 

 
8.2 Sanitary waste and vent piping:  A sanitary waste and vent system 

will serve all plumbing fixtures and equipment as required by the 
Uniform Plumbing Code.  Sanitary waste will be piped to an exterior 
sewage discharge connection provided by the site utilities. Special 
pretreatment prior to discharging to the site sanitary sewer is 
required. An oil interceptor will be provided for the repair area 
drainage system. 

 
8.3 Plumbing Fixtures:  All plumbing fixtures will be of commercial 

grade, ultra low flow water-conserving type.  ADAAG compliant 
fixtures will be provided as required for the disable.  Exterior hose 
bibs and interior hose bibs in restrooms will be provided.  All hose 
bibbs will be provided with a vacuum breaker.   

 
 8.4 Piping Materials:  Water piping will be type K, hard drawn copper 

tubing for underground installation and type L, hard drawn copper 
for aboveground areas.  Fittings for copper tubing will be cast 
bronze or copper with soldered ends using tin-antimony solder 
since lead solder is not permitted.  Drainage, waste and vent 
(DWV) piping will be PVC pipe and drainage fittings for 
underground installation, and no-hub cast iron with hubless fittings 
or PVC pipe with drainage fittings for aboveground installation.  A 
gravity type oil interceptor will be provided for the maintenance area 
and trench drain to pre-treat the effluent. 

 

8.5 Compressed Air System: 100 psi compressed air system will be 
provided for the tools and equipment cleaning.  The system 
consists of rotary screw type compressors, ASME constructed air 
receiver tank, refrigerated air dryers and filters. 
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Seven Waterfront Plaza, 500 Ala Moana Boulevard, Suite 400, Honolulu, HI  96813  (808) 541-9916  
www.fehrandpeers.com 

 

MEMORANDUM 
 

 

Date: June 11, 2015 

 

To: Vincent Shigekuni, Vice-President, PBR Hawaii 

  

From: Anjuli Bakhru and Secundino Arellano 

Subject: Hilo Mass Transit Agency Baseyard & Maintenance Facility Relocation 

Transportation Impact Analysis Report (TIAR) 
SD15-0161 

Fehr & Peers has completed a transportation impact analysis for the proposed relocation of the 

Hilo Mass Transit Agency Baseyard & Maintenance Facility from 630 E Lanikaula Street to 2299 

Ho’olualima Road (also known as Panaewa Drag Strip) in Hilo on the island of Hawaii. This report 

includes an assessment of existing conditions, as well as future conditions with the proposed 

project in place. A summary of potential transportation issues and recommended improvements 

is presented below, followed by details of our analysis.  

SUMMARY OF FINDINGS 

The following findings resulted from the TIAR: 

 Under Existing and Near Term 2016 Conditions, all study intersections operate 

acceptably at LOS D or better. 

 Total bus trips recording in the AM and PM peak hour total 6 inbound and 

outbound trips.  The reassignment of these trips and associated employee vehicle 

trips in plus project conditions is negligible. 

 Under Near Term 2016 plus Project Conditions all intersections operate 

acceptably at LOS D or better, and therefore no intersections are impacted by the 

proposed project. 
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DETAILED TECHNICAL ANALYSIS 

The purpose of this analysis is to identify transportation impacts of the proposed project on the 

surrounding transportation system.  The following scenarios are presented in this report:  

 Scenario 1: Existing Conditions – Existing volumes obtained from new counts. 

 Scenario 2:  Near Term Conditions –Existing peak-hour volumes increased to account 

for approved (but not yet occupied) development projects and growth in the area to the 

year of anticipated project occupancy in 2016. Traffic growth was estimated based on a 

comparison of historic Hawaii Department of Transportation (HDOT) traffic count data. 

This scenario forms the baseline for identifying project impacts.  

 Scenario 3:  Near Term Plus Project Conditions – Traffic projections from Scenario 2 

plus traffic volumes from the proposed project users and existing site trips reassigned 

due to the relocation of the transit baseyard facility.  

Project Description 

The proposed project development scheme includes the relocation of the Mass Transit Agency 

(MTA) from its current location on Railroad Avenue in the Schultz Siding facility to Parcel 

321013148 as shown in Figure 1. The subject parcel consists of 40 acres, though the MTA will 

take up only 5 acres. As shown in Figure 8, vehicles will access the site via two full-access project 

driveways located on Ho’olaulima Road.  

The site will include the construction of a transit baseyard facility, which will include office space 

and a maintenance garage (see Figure 8). The office space will be used for administrative staff to 

oversee daily transit operations, while the maintenance garage will be used to maintain and repair 

transit vehicles. On-site parking must accommodate a fleet of fifty-five (55) transit buses and 

employees’ personal vehicles. Access to the project site is a proposed 50-foot wide road which is 

currently maintained by the County. The roadway is also used to access other properties/facilities 

in the area, which include a quarry, borrow pits, landfill, drag strip, and sort station. 

Transportation Evaluation Overview 

The project site is located in Hilo and will mainly serve MTA staff. The project will incorporate use 

of existing roads for regional vehicle access. Regional access to the relocated MTA Facility will be 

provided by Mamalahoa Highway (Highway 11). Analysis of the proposed project includes the 

intersections of Mamalahoa Highway/E Lanikaula St, Mamalahoa Highway/Leilani St, and Railroad 

Avenue/Leilani St. Additionally, the driveway to the existing MTA Facility on E Lanikaula Street was 

observed to determine the flow of traffic in and out of the baseyard. The study includes an 

analysis of AM and PM peak hour intersection operations, where the peak hour is the highest 

one-hour total of traffic between 6:00 am and 9:00am in the morning and between 3:00 pm and 

6:00pm in the late afternoon/evening. Existing conditions are described below, followed by a 

description of conditions with the proposed project.  



Proposed Project Site Location
Figure 1
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Operations Methodology 

This section presents the methodologies used to analyze the operations of the unsignalized and 

signalized study intersections.   

Unsignalized Intersection Analysis 

Both Mamalahoa Highway/E Lanikaula St and Railroad Avenue/Leilani St are currently side-street 

stop controlled. The operations of this unsignalized intersection were evaluated using the method 

contained in Chapter 9 of the 2000 Highway Capacity Manual (HCM) published by the 

Transportation Research Board (TRB).  LOS ratings for stop-sign-controlled intersections are 

based on the average control delay expressed in seconds per vehicle.  At two-way or side-street-

controlled intersections, the average control delay is calculated for each stopped movement, not 

for the intersection as a whole.  For approaches composed of a single lane, the control delay is 

computed as the average of all movements in that lane.  For approaches with multiple lanes, the 

control delay is computed for each movement; the movement with the worst (i.e., longest) delay 

is presented. The average control delay for unsignalized intersections is calculated using 

SYNCHRO 8.0 analysis software and is correlated to a LOS designation as shown in Table 1. 

TABLE 1 

LOS CRITERIA FOR UNSIGNALIZED INTERSECTIONS 

Level of 

Service 
Description 

Average Control Delay Per 

Vehicle (Seconds) 

A Little or no delay.  10.0 

B Short traffic delay. 10.1 to 15.0 

C Average traffic delays. 15.1 to 25.0 

D Long traffic delays. 25.1 to 35.0 

E Very long traffic delays. 35.1 to 50.0 

F 
Extreme traffic delays with intersection 

capacity exceeded. 
> 50.0 

Source: 2000 Highway Capacity Manual, TRB Special Report 2009 
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Signalized Intersection Analysis 

The only signalized study intersection in this study is Mamalahoa Highway/Leilani Street.  

Signalized intersections were analyzed using methodology described by the HCM 2000 which was 

used to prepare the level of service calculations for the study intersections. This level of service 

method, which is used for studies by the Hawaii DOT (HDOT), analyzes a signalized intersection’s 

operation based on average control delay per vehicle. Control delay includes the initial 

deceleration delay, queue move-up time, stopped delay, and final acceleration delay. The average 

control delay for signalized intersections is calculated using SYNCHRO analysis software and is 

correlated to a LOS designation as shown in Table 2. 

TABLE 2 

LOS CRITERIA FOR SIGNALIZED INTERSECTIONS 

Level of 

Service 
Description Average Control Delay 

Per Vehicle (Seconds) 

A 
Operations with very low delay occurring with favorable progression 

and/or short cycle lengths. 
≤ 10.0 

B 
Operations with low delay occurring with good progression and/or 

short cycle lengths. 
10.1 to 20.0 

C 

 

Operations with average delays resulting from fair progression 

and/or longer cycle lengths. Individual cycle failures begin to appear. 
20.1 to 35.0 

D 

 

Operations with longer delays due to a combination of unfavorable 

progression, long cycle lengths, and high V/C ratios. Many vehicles 

stop and individual cycle failures are noticeable. 

35.1 to 55.0 

 

E 

 

Operations with high delay values indicating poor progression, long 

cycle lengths, and high V/C ratios. Individual cycle failures are 

frequent occurrences. 

55.1 to 80.0 

F 
Operations with delays unacceptable to most drivers occurring due 

to over-saturation, poor progression, or very long cycle lengths. 
> 80.0 

Source: 2000 Highway Capacity Manual, TRB Special Report 2009 

LOS Standards and Thresholds 

 

Based on previous studies conducted for HDOT and the County of Hawaii, the minimum 

desirable operating level for roadways is LOS D. If a facility operates or is projected to operate 

at LOS E or F, feasible capacity enhancements or other improvements may be needed to 

improve operations.  Unacceptable vehicle operations may be permitted to occur if potential 

vehicle improvements will result in substantial secondary impacts to other travel modes 

including walking, bicycling and transit. 
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Significant Impact Criteria 

Based on previous studies conducted for the City of Hawaii, the desirable minimum operating 

standard for a signalized intersection is LOS D.  Additionally, HDOT strives to maintain LOS D 

intersection operations. Both agencies typically define a significant intersection impact when 

project implementation causes the operation of an intersection, turning movement/approach, or 

roadway segment to degrade from LOS D or better to LOS E or F.  This change is deemed a direct 

project-related impact.  

For unsignalized intersections, if the addition of project traffic causes the intersection to degrade 

from LOS D or better to LOS E or F and satisfies the peak hour signal warrant criteria published in 

the 2009 edition of the Manual on Uniform Traffic Control Devices for Streets and Highways 

(MUTCD), then the impact is considered project-specific.  The project is determined to have a 

significant cumulative impact when it adds traffic to a study location that includes a controlled 

approach that operates at an unacceptable level (i.e., LOS E or F), and satisfies the peak hour 

signal warrant.  In the evaluation of an intersection’s approach LOS at any location, other factors 

should be considered in the analysis, such as traffic volumes, volume-to-capacity (V/C) ratios 

(should ideally be less than 1.00), and secondary impacts to pedestrian, bicycle, and transit travel.   

In addition, an impact at a signalized intersection is deemed to be significant if a project 

exacerbates operations on facilities already operating at LOS E or F and changes the 

corresponding volume-to-capacity (V/C) ratio by at least 0.01. This impact is deemed a cumulative 

project-related impact since the already poor operations are caused by traffic generated from 

other sources, as well as from the proposed project. When evaluating operations at any location, 

other factors should be considered in the analysis, such as traffic volumes, volume-to-capacity 

(V/C) ratios (which should ideally be less than 1.00), and secondary impacts to pedestrian, bicycle, 

and transit travel 

Neither the County of Hawaii, nor HDOT, specify impact criteria for pedestrian, bicycle, and transit 

impacts. However, these impacts are generally evaluated based on whether a proposed project 

would: 1) conflict with existing or planned pedestrian, bicycle, or transit facilities, or 2) create 

walking, bicycling, or transit use demand without providing adequate and appropriate facilities for 

non-motorized mobility.  The existing amenities for pedestrians, bicycles, and transit users were 

inventoried to evaluate the quality of the facilities in place today.  
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Existing Conditions 

The location of the project site and immediate study area are shown on Figure 2. 

Study Roadways 

The primary corridors for vehicle access are briefly described below.   

Mamalahoa Highway (Highway 11) is operated and maintained by Hawaii Department of 

Transportation (HDOT) and is a six-lane highway in the vicinity of the project site, but includes five 

lanes (i.e., two northbound lanes) north and south of the immediate study area. Mamalahoa 

Highway is also known as Hawaii Belt Road which traverses around the entire island of Hawaii. 

The specific portion of it that passes along the proposed project site is identified as Route 11 and 

is oriented in a north-south direction. In the immediate vicinity of the site, this roadway includes a 

20-foot buffer/median. The posted speed limit is 35 miles per hour (mph).  

Leilani Street is under the jurisdiction of the County of Hawaii and is an east-west facility within 

the context of this study area with one lane in each direction. The western approach of Leilani 

Street provides access to residential neighborhoods. The posted speed limit is 25 mph. The 

eastern approach of Leilani Street provides access to a number of base yards and industrial 

facilities and leads to Hilo International Airport. The posted speed limit is 30 mph.  

E Lanikaula Street is a County of Hawaii east-west facility within the context of this study area and 

has one lane in each direction. The western approach of E Lanikaula Street provides access to 

residential neighborhoods and some small businesses. The posted speed limit is 35 mph. The 

eastern approach provides direct access to the driveway of the existing Hilo MTA facility. Past the 

facility, the road terminates at its intersection with Railroad Avenue. West of Mamalahoa Highway, 

Lanikaula Street has a posted speed limit of 35 mph. 

Railroad Avenue is under the jurisdiction of the County of Hawaii and is a north-south facility and 

includes one lane in each direction. The southern section of Railroad Avenue provides access to 

base yards and facilities, commercial sites, residential areas and to agricultural and undeveloped 

land south of Kahaopea Street. The posted speed limit in the study area is 30 mph. The northern 

section of Railroad Avenue terminates at the T-intersection with Leilani Street.  

Pedestrian, Bicycle, and Transit Access 

Pedestrian infrastructure, such as sidewalks, is currently very limited in the study area.  No formal 

sidewalks are currently provided on E. Lanikaula Street leading to the existing baseyard and so 

pedestrians typically use the shoulder to reach their destination.  Furthermore, there are no 

existing sidewalks on Ho’olualima Road and so pedestrians are forced to walk in the shoulder. 

High visibility crosswalks are provided across all four legs of the Mamalahoa Highway/Leilani 

Street intersection and across the northern and western legs of the Mamalahoa Highway/E 

Lanikaula Street intersection.  

No separate bicycle facilities are provided on the streets in the immediate vicinity of either the 

existing site or the proposed site. Bicyclists are required to share the roadway.  
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Existing Conditions 

Traffic counts were conducted in April of 2015 at all three study intersections. Counts were 

conducted on a Tuesday for the AM peak period of 6:00 AM to 9:00 AM and for the PM peak 

period of 3:00 to 6:00 PM to evaluate the peak traffic volumes for the intersections near the 

existing project site. Additional counts were conducted at the existing site driveway for the same 

periods to determine the number of inbound and outbound vehicles broken down by vehicle 

type. Existing traffic count data is included in Appendix A. 

Figure 3 illustrates the Existing traffic volumes.  Peak hour intersection capacity analysis was 

performed for the study intersections using the methodology described above and based on the 

recently collected traffic count data. Table 3 below shows the results of the intersection 

operations analysis for Existing Conditions, and the detailed LOS Worksheet can be found in 

Appendix B. It is important to note that the LOS for the unsignalized intersection represents the 

worst case controlled movement or approach and not the entire intersection. 

TABLE 3 

EXISTING INTERSECTION LEVELS OF SERVICE 

Intersection Peak Hour Intersection Control Delay1 
 

LOS2 

1. Mamalahoa Hwy / Leilani St 
AM 

Signalized 
28.9 C 

PM 29.5 C 

2. Mamalahoa Hwy / E Lanikaula St 
AM 

SSSC3 
13.5 B 

PM 12.4 B 

3. Railroad Ave / Leilani St 
AM 

SSSC3 
20.2 C 

PM 22.5 C 

Notes:  

1 Delay is whole intersection weighted average control delay expressed in seconds per vehicle for 

signalized and all-way stop controlled intersections. Total control delay for the worst movement is 

presented for side-street stop-controlled intersections 

2 LOS = Level of Service. LOS calculations conducted using the Synchro level of service analysis 

software package, which applies the methodology described in the 2000HCM.  

3 SSSC = Side Street Stop Control.  

Source: Fehr & Peers, May 2015. 

Table 3 shows that all intersections currently operate at an acceptable Level of Service (LOS) of C 

or better during both peak hours.  
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Existing Baseyard Trip Generation 

Existing trip generation at the MTA baseyard facility was calculated based on the existing 

driveway traffic counts conducted April of 2015, which accounted for buses, as well as personal 

vehicles.  The results are shown in Table 4 below.  

 

TABLE 4 

EXISTING TRIP GENERATION 

Vehicle Type 
AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

Passenger 

Vehicles 88 73 15 99 11 88 

Heavy Vehicles 21 8 13 2 1 1 

Buses 4 1 3 2 2 0 

Total 113 82 31 103 14 89 

As can be seen in Table 4, a total of 113 vehicle trips were made in and out of the existing 

baseyard driveway during the AM peak hour, while the PM peak hour included 103 total vehicle 

trips. When counts were conducted, vehicle classification was taken into account to identify heavy 

vehicles, cars, and buses entering and leaving the facility. Within the AM peak hour, only one (1) 

bus entered and three (3) buses left the facility. The PM peak hour included a total of two (2) 

inbound bus trips.  

Based on the detailed turning movement counts, the majority of the traffic leaving the facility 

turned left onto westbound E. Lanikaula Street towards Mamalahoa Highway in order to travel 

northbound. Most of the inbound traffic arrived from the north by way of Mamalahoa Highway, 

Leilani Street and Railroad Avenue since a southbound left-turn is not provided on Mamalahoa 

Avenue at E. Lanikaula Street. Vehicles traveling from the south on Mamalahoa Highway access 

the site by making a right-turn on E. Lanikaula Street and then a right-turn into the existing 

driveway.  

 

Figure 4 shows the existing trip assignment at the current MTA Baseyard facility. 



!(

!(

!(

Railroad Ave

E Lanikaula St

Leilani St
Ka

lan
iko

a S
t Mamalahoa Hwy

Lokelani St

Kaio St

Panaewa Drag Strip

af 2 (1)
1 (1)a2 

(2)

cf

-2 
(-0

)
1 (

0)
f -2 (-0)

3 (2)c

3 (2)
-2 (-2)

cf1

2

3

\\F
ps

e0
3\f

ps
e2

\D
ata

2\2
01

5P
roj

ec
ts\

SD
_P

roj
ec

ts\
SD

15
_0

16
1\G

rap
hic

s\G
IS\

MX
D\

fig
04

_p
rop

_tr
ip.

mx
d

Proposed Trip Assignment
Figure 4

Ë11

Turn Lanea

!( Study Intersection
Peak Hour Bus VolumeAM (PM)

Existing Site1

To Proposed Facility "



Vincent Shigekuni 

June 5, 2015 

Page 12 of 23  

 

Near Term (2016) Conditions 

The relocated facility is expected to be constructed and fully occupied in 2016. We do not foresee 

a significant change in development and traffic growth in the surrounding area by 2016.  

Therefore, Near Term (2016) volumes were calculated by applying a 1% annual growth rate to the 

existing traffic volumes at all three study intersections to account for general growth in the area. 

This annual growth rate was estimated based on a comparison of historic HDOT traffic count data 

from 2010 and 2013.  Near Term (2016) traffic volumes are displayed in Figure 5. 

Table 5 below shows the results of the peak hour intersection capacity analysis for all three study 

intersections based on Near Term (2016) traffic volumes. As the table shows, all intersections 

under Near Term (2016) Conditions are projected to operate at LOS C or better for both AM and 

PM peak hours.  Near Term (2016) LOS worksheets are included in Appendix C. 

TABLE 5 

NEAR TERM (2016) CONDITIONS INTERSECTION LEVELS OF SERVICE 

Intersection 
Peak 

Hour 

Intersection 

Control 
Delay1 LOS2 

1. Mamalahoa Hwy / Leilani St 
AM 

Signal 
29.4 C 

PM 30 C 

2. Mamalahoa Hwy / E Lanikaula St 
AM 

SSSC3 
13.6 B 

PM 12.5 B 

3. Railroad Ave / Leilani St 
AM 

SSSC3 
20.7 C 

PM 23.2 C 

Notes:  

1 Delay is whole intersection weighted average control delay expressed in seconds per vehicle  

2 LOS = Level of Service. LOS calculations conducted using the Synchro level of service analysis 

software package, which applies the methodology described in the 2000 HCM.  

3 SSSC = Side Street Stop Control.  

Source: Fehr & Peers, June 2015. 
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Near Term (2016) Plus Project Conditions 

Traffic volumes under this scenario include the Near Term (2016) Conditions traffic volumes with 

the existing bus volumes reassigned to and from the relocated baseyard facility. Counts collected 

at the driveway for AM and PM peak hours were reassigned from Mamalahoa Highway/E 

Lanikaula Street to Mamalahoa Highway/Leilani Street and will now travel eastbound through the 

Railroad Avenue/Leilani Street intersection to get to the project site. Figure 6 shows the AM and 

PM bus trip assignment with the proposed project for all study intersections. 

It should be noted that existing bus volumes from the baseyard facility were not increased from 

2015 to 2016 since the frequency of service is expected to remain the same at the new facility at 

least in the near-term. Based on this expectation, bus volumes from the existing baseyard facility 

driveway were subtracted from specific turning movements of the three study intersections and 

reassigned to the appropriate turning movements associated with the relocated baseyard facility.  

In addition to the bus trips, vehicle trips generated by bus drivers and maintenance personnel in 

their personal vehicles will also be relocated to the new facility.  For purposes of this analysis, a 

total of two vehicle trips per peak hour were re-assigned for the proposed project.  It is 

understood that more employees would arrive to and depart from the baseyard through the 

course of the day, but only a fraction of these trips would actually occur during the AM or PM 

peak hours.  Table 6 below shows the results of the peak hour intersection analysis for Near Term 

(2016) plus Project Conditions. 

TABLE 6 

NEAR TERM (2016) PLUS PROJECT INTERSECTION LEVELS OF SERVICE 

Intersection 
Peak  

Hour 

Intersection  

Control 

Without Project With Project 

Delay1 LOS2 Delay1 LOS2 

1.      Mamalahoa Hwy / Leilani St 
AM 

Signal 
29.4 C 29.7 C 

PM 30 C 30.2 C 

2.      Mamalahoa Hwy / E Lanikaula St 
AM 

SSSC3 
13.6 B 13.5 B 

PM 12.5 B 12.5 B 

3.      Railroad Ave / Leilani St 
AM 

SSSC3 
20.7 C 21 C 

PM 23.2 C 23.3 C 

Notes:  

1 Delay is whole intersection weighted average control delay expressed in seconds per vehicle  

2 LOS = Level of Service. LOS calculations conducted using the Synchro level of service analysis software package, which 

applies the methodology described in the 2000 HCM.  

3 SSSC = Side Street Stop Control.  

Source: Fehr & Peers, June 2015. 

As the table above shows, all intersections are expected to operate acceptably under Near Term 

(2016) plus Project Conditions, and therefore the project does not result in any impacts to the 

roadway network. Figure 7 shows the Near Term (2016) plus Project traffic volumes.  LOS 

worksheets for this scenario are included in Appendix D. 
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 Pedestrian, Bicyclist and Transit Facilities 

As noted previously, no existing pedestrian facilities connect to the proposed/relocated facility. 

Given the operation of the proposed baseyard as an employment center and that it is nearly one 

mile to the closest residential area and 1.5 miles to the closest commercial area, pedestrian 

demand generated by the site is expected to be negligible. Thus, no off-site pedestrian 

enhancements are recommended as part of the project.  

Bike Plan Hawaii (2003), a State master plan for bikeways, is intended to serve as the basis for 

future bikeway planning and development decisions. Within the project study area, Bike Plan 

Hawaii indicates Railroad Avenue between Leilani St and Kaaahi Road is planned as a bicycle lane 

under County jurisdiction. No designated bike facility has been identified or proposed for 

Ho‘olaulima Road. 

It is possible that some drivers and other baseyard employees may commute to the site by bicycle 

or may travel to the adjacent commercial areas for lunch.  Since the traffic volume and travel 

speeds on Ho‘olaulima Road will be relatively low, it will be possible for bicyclists to share the 

road with vehicles. Accordingly, signage should be installed indicating that drivers and bicyclists 

need to share the roadway. In addition, bicycle parking should be provided at the site to 

encourage the use of cycling.  Initially, a minimum of two bike parking spaces or rack slots should 

be provided. 

While it is possible that some baseyard employees currently take transit to the existing baseyard, 

the new baseyard will not be conducive to transit use given the lengthy distance to the closest 

transit stop. Employees desiring to access the site without driving alone will have to carpool or 

bicycle to the site. In the end, implementation of the project is not expected to significantly 

impact or conflict with existing or planned service. 

With the recommended features described above, the project is not anticipated to result in any 

significant impacts to pedestrian, bicycle, or transit facilities within the study area. 

Traffic Impacts 

Based on the collected data and analysis, it is expected the relocation of the MTA Baseyard 

Facility will not result in an operational impact to the surrounding roadway network. Essentially, 

the relocation will shift  bus and MTA staff-generated traffic currently using the existing facility 

driveway to new intersections and/or turning movements serving the proposed facility. This 

means the intersection of E Lanikaula St and Mamalahoa Highway will receive less traffic passing 

through the northbound right turning movement and in turn, the intersection of Leilani Street 

and Mamalahoa Higway will note an increase for its northbound right turning movement. Traffic 

on Railroad Avenue will decrease as existing inbound traffic will be redirected eastward past the 

intersection of Railroad Avenue and Leilani Street.  

The number of bus trips which arrive at and depart from the existing MTA baseyard facility during 

the peak hour is minimal and therefore the impact of these redistributed trips in association with 

the relocated facility is negligible.   
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Site Access, Circulation and Parking 

Figure 8 shows the proposed site plan, which was reviewed to determine if modifications are 

needed to provide adequate site access, on-site circulation, and parking supply. Vehicles will 

access the site via two full-access project driveways located on Ho’olaulima Road.  

The existing section of Ho`olaulima Road south of Leilani Street varies in width.  With the addition 

of two-way bus traffic, a minimum pavement section of 22 feet (i.e., two 11-foot opposing lanes) 

should be maintained along the entire length between the site and Leilani Street.  A double 

yellow center line stripe should be installed along the entire length, and shoulder lines should be 

striped where possible to clearly designate the traveled way. 

The main demand for parking on site will be for MTA staff and for the fleet of buses that will be 

stored and maintained. The site will provide 10 parking stalls located on the northern side of the 

site, one of which will be ADA-compliant. The western driveway extends towards the back of the 

building and directs buses to the car wash equipment followed by the bus parking. The proposed 

site does not include any dead end parking aisles, which maximizes circulation and mobility within 

the site as it is intended for large vehicles.  The driveways are roughly 30 feet in width to allow for 

additional room for the buses that will enter and exit the site. Given the low volumes and multiple 

access points, no modifications to the propose site plan are recommended. 

 

 



Proposed Facility Site Plan
Figure 8
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APPENDIX A 

TRAFFIC COUNTS 



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Mamalahoa Hwy (Hwy 11) -- Leilani St QC JOB #: 13361607
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Mamalahoa Hwy (Hwy 11)
(Northbound)

Mamalahoa Hwy (Hwy 11)
(Southbound)

Leilani St
(Eastbound)

Leilani St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
6:55 AM 3 89 3 1 13 33 1 0 2 9 7 0 4 3 15 0 183 1674
7:00 AM 1 110 3 1 8 24 0 0 3 11 1 0 2 2 12 0 178 1756
7:05 AM 6 102 2 2 7 55 0 0 3 4 5 0 4 5 15 0 210 1876
7:10 AM 0 108 4 2 4 37 0 0 2 8 2 0 3 2 22 0 194 1972
7:15 AM 3 105 3 1 10 28 0 0 0 3 4 0 3 4 32 0 196 2050
7:20 AM 3 141 6 0 13 32 0 0 0 9 1 0 1 7 10 0 223 2141

 

7:25 AM 3 98 4 1 18 51 1 0 3 10 1 0 3 1 21 0 215 2223
7:30 AM 3 134 5 0 10 48 0 0 0 9 0 0 1 1 22 0 233 2320
7:35 AM 4 78 2 1 19 49 0 0 1 9 4 0 6 2 24 0 199 2369
7:40 AM 3 117 7 0 12 34 1 0 0 11 1 0 3 6 23 0 218 2443

 

7:45 AM 1 91 5 0 22 57 1 0 3 12 2 0 2 3 21 0 220 2477
7:50 AM 3 122 7 0 12 52 0 0 2 13 2 0 4 4 20 0 241 2510
7:55 AM 2 84 3 5 27 75 0 0 2 6 2 0 4 4 29 0 243 2570
8:00 AM 3 64 0 2 19 62 0 0 2 13 2 0 7 3 13 0 190 2582
8:05 AM 2 119 6 3 17 64 0 0 0 11 0 0 5 1 12 0 240 2612
8:10 AM 7 81 3 3 13 59 0 0 1 9 4 0 7 4 20 0 211 2629
8:15 AM 0 102 5 2 18 68 0 0 0 6 1 0 6 4 13 0 225 2658
8:20 AM 3 124 1 0 10 56 1 0 0 14 4 0 1 4 13 0 231 2666
8:25 AM 4 70 2 4 21 56 0 0 0 6 1 0 4 2 17 0 187 2638
8:30 AM 3 68 1 3 20 50 1 0 0 7 5 0 7 4 16 0 185 2590
8:35 AM 1 77 6 1 13 84 0 0 1 9 4 0 5 0 16 0 217 2608
8:40 AM 0 80 4 2 5 60 0 0 1 6 3 0 4 5 18 0 188 2578
8:45 AM 1 89 2 1 17 54 0 0 0 7 0 0 5 4 15 0 195 2553
8:50 AM 2 74 6 3 14 62 0 1 0 10 5 0 3 1 14 0 195 2507

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 24 1188 60 20 244 736 4 0 28 124 24 0 40 44 280 0 2816
Heavy Trucks 0 104 12 64 44 0 0 12 4 4 8 20 272
Pedestrians 0 16 0 4 20

Bicycles 0 0 0 0 1 0 0 0 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:25 AM -- 8:25 AM
Peak 15-Min: 7:45 AM -- 8:00 AM

51 1214 48

1976754

14

123

23 49

37

231

1313

876

160

317

1459

764

368

75

0.95

3.9 8.4 12.5

22.38.30.0

7.1

12.2

4.3 16.3

16.2

10.8

8.4

11.4

10.6

12.3

8.8

8.5

17.7

10.7

2

6

2 1

0 0 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Mamalahoa Hwy (Hwy 11) -- Leilani St QC JOB #: 13361608
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Mamalahoa Hwy (Hwy 11)
(Northbound)

Mamalahoa Hwy (Hwy 11)
(Southbound)

Leilani St
(Eastbound)

Leilani St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
3:10 PM 3 106 5 3 15 119 0 0 2 13 5 0 4 1 14 0 290
3:15 PM 4 84 3 8 15 92 0 0 1 14 3 0 8 4 16 0 252
3:20 PM 6 98 4 3 21 78 1 0 0 7 5 0 7 5 19 0 254
3:25 PM 3 107 3 8 16 93 0 0 0 9 4 0 3 0 8 0 254
3:30 PM 3 122 5 5 22 99 1 0 0 8 2 0 6 2 22 0 297
3:35 PM 9 71 7 1 20 102 3 0 1 10 3 0 7 8 22 0 264

 

 

3:40 PM 7 121 5 7 23 123 1 0 2 14 4 0 6 5 11 0 329
3:45 PM 4 106 7 5 16 112 0 0 0 5 1 0 6 5 18 0 285
3:50 PM 3 68 3 3 18 94 1 0 6 15 5 0 6 6 21 0 249
3:55 PM 3 98 4 7 28 114 0 0 2 11 4 0 1 7 12 0 291 3254
4:00 PM 5 116 3 1 16 118 0 0 0 14 2 0 2 2 9 0 288 3307
4:05 PM 1 88 4 1 12 101 0 0 3 11 3 0 9 8 18 0 259 3312
4:10 PM 7 72 5 5 31 100 1 0 2 9 1 0 4 4 19 0 260 3282
4:15 PM 5 99 4 3 19 119 0 0 3 9 3 0 1 2 11 0 278 3308
4:20 PM 4 108 1 5 19 112 0 1 4 12 0 0 2 7 12 0 287 3341
4:25 PM 5 78 4 7 20 89 1 0 1 13 2 0 7 6 30 0 263 3350
4:30 PM 3 96 10 3 19 119 0 0 3 11 5 0 3 6 17 0 295 3348
4:35 PM 3 92 4 5 15 146 0 0 1 6 3 0 3 11 15 0 304 3388
4:40 PM 4 79 1 1 17 99 0 0 2 19 1 0 7 2 21 0 253 3312
4:45 PM 2 107 2 5 24 110 2 0 1 9 3 0 3 3 12 0 283 3310
4:50 PM 2 95 3 2 22 138 1 0 0 7 1 0 5 1 10 0 287 3348
4:55 PM 0 80 1 6 19 113 0 0 0 14 2 0 10 4 19 0 268 3325
5:00 PM 2 78 2 6 27 107 0 1 0 11 3 0 4 2 9 0 252 3289
5:05 PM 3 72 1 2 13 142 0 0 0 6 2 0 3 3 11 0 258 3288

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 56 1180 60 60 228 1316 8 0 32 136 40 0 72 64 200 0 3452
Heavy Trucks 4 68 0 20 32 0 0 0 0 8 0 20 152
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 3:40 PM -- 4:40 PM
Peak 15-Min: 3:40 PM -- 3:55 PM

102 1142 54

23713474

27

130

33 50

69

193

1298

1588

190

312

1363

1482

420

123

0.98

2.0 4.4 3.7

6.33.325.0

3.7

3.8

0.0 8.0

1.4

5.2

4.2

3.8

3.2

4.8

4.5

3.2

5.2

3.3

2

1

2 2

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Mamalahoa Hwy (Hwy 11) -- E Lanikaula St QC JOB #: 13361603
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Mamalahoa Hwy (Hwy 11)
(Northbound)

Mamalahoa Hwy (Hwy 11)
(Southbound)

E Lanikaula St
(Eastbound)

E Lanikaula St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
6:55 AM 0 108 1 0 0 26 6 0 0 0 5 0 0 0 3 0 149 1423
7:00 AM 0 94 3 0 0 35 1 0 0 0 10 0 0 0 10 0 153 1496
7:05 AM 0 108 1 0 0 48 5 0 0 0 6 0 0 0 12 0 180 1600
7:10 AM 0 101 5 0 0 56 4 0 0 0 11 0 0 0 16 0 193 1691
7:15 AM 0 130 6 0 0 25 4 0 0 0 4 0 0 0 17 0 186 1768
7:20 AM 0 95 2 0 0 51 3 0 0 0 15 0 0 0 14 0 180 1842

 

7:25 AM 0 117 6 0 0 46 5 0 0 0 9 0 0 0 13 0 196 1924
7:30 AM 0 106 5 0 0 54 8 0 0 0 7 0 0 0 15 0 195 1995
7:35 AM 0 105 5 0 0 47 2 0 0 0 14 0 0 0 15 0 188 2081
7:40 AM 0 83 1 0 0 51 8 0 0 0 6 0 0 0 10 0 159 2121
7:45 AM 0 114 3 0 0 48 8 0 0 0 5 0 0 0 16 0 194 2133
7:50 AM 0 88 11 0 0 60 8 0 0 0 11 0 0 0 16 0 194 2167

 

7:55 AM 0 99 5 0 0 72 6 0 0 0 8 0 0 0 9 0 199 2217
8:00 AM 0 75 5 0 0 68 13 0 0 0 14 0 0 0 14 0 189 2253
8:05 AM 0 107 2 0 0 64 2 0 0 0 13 0 0 0 13 0 201 2274
8:10 AM 0 87 3 0 0 53 5 0 0 0 8 0 0 0 6 0 162 2243
8:15 AM 0 91 8 0 0 85 4 0 0 0 13 0 0 0 6 0 207 2264
8:20 AM 0 129 2 0 0 55 4 0 0 0 20 0 0 0 2 0 212 2296
8:25 AM 0 72 7 0 0 64 5 0 0 0 10 0 0 0 5 0 163 2263
8:30 AM 0 80 3 0 0 63 5 0 0 0 11 0 0 0 8 0 170 2238
8:35 AM 0 66 1 0 0 87 8 0 0 0 8 0 0 0 4 0 174 2224
8:40 AM 0 80 4 0 0 49 6 0 0 0 13 0 0 0 8 0 160 2225
8:45 AM 0 81 3 0 0 68 8 0 0 0 14 0 0 0 6 0 180 2211
8:50 AM 0 90 5 0 0 57 5 0 0 0 11 0 0 0 1 0 169 2186

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 1124 48 0 0 816 84 0 0 0 140 0 0 0 144 0 2356
Heavy Trucks 0 80 4 0 48 12 0 0 0 0 0 28 172
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:25 AM -- 8:25 AM
Peak 15-Min: 7:55 AM -- 8:10 AM

0 1201 56

070373

0

0

128 0

0

135

1257

776

128

135

1336

831

56

73

0.97

0.0 7.2 17.9

0.07.15.5

0.0

0.0

1.6 0.0

0.0

17.0

7.7

7.0

1.6

17.0

8.2

6.3

17.9

5.5

0

0

6 1

0 0 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Mamalahoa Hwy (Hwy 11) -- E Lanikaula St QC JOB #: 13361604
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Mamalahoa Hwy (Hwy 11)
(Northbound)

Mamalahoa Hwy (Hwy 11)
(Southbound)

E Lanikaula St
(Eastbound)

E Lanikaula St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
3:30 PM 0 113 11 0 0 111 10 0 0 0 20 0 0 0 17 0 282
3:35 PM 0 106 28 0 0 112 9 0 0 0 21 0 0 0 11 0 287
3:40 PM 0 101 11 0 0 112 7 0 0 0 19 0 0 0 9 0 259
3:45 PM 0 103 7 0 0 117 6 0 0 0 25 0 0 0 13 0 271
3:50 PM 0 80 2 0 0 113 7 0 0 0 23 0 0 0 6 0 231
3:55 PM 0 92 5 0 0 100 8 0 0 0 21 0 0 0 8 0 234 3021

 

4:00 PM 0 113 9 0 0 130 4 0 0 0 10 0 0 0 8 0 274 3044
4:05 PM 0 94 6 0 0 134 5 0 0 0 23 0 0 0 5 0 267 3089
4:10 PM 0 86 9 0 0 98 9 0 0 0 25 0 0 0 4 0 231 3068
4:15 PM 0 88 9 0 0 121 8 0 0 0 9 0 0 0 9 0 244 3053

 

4:20 PM 0 122 6 0 0 122 5 0 0 0 25 0 0 0 12 0 292 3122
4:25 PM 0 96 7 0 0 91 7 0 0 0 23 0 0 0 7 0 231 3103
4:30 PM 0 107 8 0 0 132 5 0 0 0 19 0 0 0 6 0 277 3098
4:35 PM 0 97 8 0 0 134 8 0 0 0 16 0 0 0 4 0 267 3078
4:40 PM 0 86 4 0 0 115 8 0 0 0 30 0 0 0 3 0 246 3065
4:45 PM 0 105 8 0 0 107 7 0 0 0 29 0 0 0 6 0 262 3056
4:50 PM 0 77 6 0 0 137 8 0 0 0 17 0 0 0 8 0 253 3078
4:55 PM 0 86 12 0 0 149 6 0 0 0 25 0 0 0 6 0 284 3128
5:00 PM 0 80 2 0 0 95 8 0 0 0 21 0 0 0 2 0 208 3062
5:05 PM 0 71 7 0 0 154 3 0 0 0 17 0 0 0 2 0 254 3049
5:10 PM 0 74 2 0 0 124 6 0 0 0 20 0 0 0 5 0 231 3049
5:15 PM 0 76 6 0 0 88 4 0 0 0 24 0 0 0 6 0 204 3009
5:20 PM 0 75 0 0 0 97 3 0 0 0 20 0 0 0 7 0 202 2919
5:25 PM 0 74 3 0 0 108 6 0 0 0 17 0 0 0 3 0 211 2899

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 1300 84 0 0 1380 68 0 0 0 268 0 0 0 100 0 3200
Heavy Trucks 0 32 0 0 52 0 0 0 4 0 0 4 92
Pedestrians 0 0 0 8 8

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:00 PM -- 5:00 PM
Peak 15-Min: 4:20 PM -- 4:35 PM

0 1157 92

0147080

0

0

251 0

0

78

1249

1550

251

78

1235

1721

92

80

0.98

0.0 3.3 0.0

0.02.41.3

0.0

0.0

0.8 0.0

0.0

1.3

3.0

2.3

0.8

1.3

3.2

2.1

0.0

1.3

0

0

0 2

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Railroad Ave -- Leilani St QC JOB #: 13361605
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Railroad Ave
(Northbound)

Railroad Ave
(Southbound)

Leilani St
(Eastbound)

Leilani St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
6:50 AM 8 2 10 0 0 0 0 0 7 9 13 0 6 7 0 0 62
6:55 AM 15 3 7 0 0 1 1 0 2 7 15 0 2 5 0 0 58 536
7:00 AM 7 0 7 0 0 1 1 0 2 8 13 0 5 6 0 0 50 565
7:05 AM 16 0 10 0 0 0 0 0 0 5 6 0 0 11 0 0 48 590
7:10 AM 16 0 10 0 0 0 2 0 1 5 4 0 9 15 0 0 62 621
7:15 AM 17 0 6 0 0 1 1 0 0 7 7 0 10 10 0 0 59 644

 

7:20 AM 19 1 6 0 0 0 1 0 0 12 16 0 2 12 0 0 69 667
7:25 AM 14 0 6 0 0 0 1 0 0 9 18 0 10 4 0 0 62 688
7:30 AM 23 0 8 0 0 0 0 0 0 14 7 0 7 15 0 0 74 710
7:35 AM 16 1 6 0 0 0 1 0 0 11 15 0 5 11 0 0 66 713

 

7:40 AM 17 1 5 0 0 0 0 0 1 13 19 0 11 12 0 0 79 740
7:45 AM 18 1 2 0 0 0 1 0 1 11 25 0 3 6 0 0 68 757
7:50 AM 19 0 8 0 0 0 1 0 1 11 15 0 6 16 0 0 77 772
7:55 AM 9 0 4 0 0 1 2 0 1 8 28 0 5 6 0 0 64 778
8:00 AM 12 0 3 0 0 0 1 0 0 16 15 0 7 6 0 0 60 788
8:05 AM 7 0 7 0 0 0 2 0 1 17 15 0 12 9 0 0 70 810
8:10 AM 17 0 4 0 0 0 0 0 0 6 17 0 5 12 0 0 61 809
8:15 AM 13 0 4 0 0 1 0 0 0 12 17 0 5 13 0 0 65 815
8:20 AM 10 0 5 0 0 0 0 0 0 10 11 0 6 7 0 0 49 795
8:25 AM 12 1 12 0 0 0 0 0 0 10 21 0 3 10 0 0 69 802
8:30 AM 9 0 5 0 0 0 0 0 0 15 10 0 6 15 0 0 60 788
8:35 AM 14 0 10 0 0 0 2 0 0 6 17 0 9 9 0 0 67 789
8:40 AM 13 0 7 0 0 0 2 0 2 6 8 0 3 10 0 0 51 761
8:45 AM 10 0 9 0 0 0 0 0 0 8 16 0 9 10 0 0 62 755

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 216 8 60 0 0 0 8 0 12 140 236 0 80 136 0 0 896
Heavy Trucks 16 0 4 0 0 0 0 28 60 4 16 0 128
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:20 AM -- 8:20 AM
Peak 15-Min: 7:40 AM -- 7:55 AM

184 4 63

0210

5

140

207 78

122

0

251

12

352

200

9

287

203

316

0.91

4.3 0.0 9.5

0.0100.020.0

20.0

14.3

17.4 15.4

19.7

0.0

5.6

33.3

16.2

18.0

11.1

17.4

12.8

10.8

6

3

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Railroad Ave -- Leilani St QC JOB #: 13361606
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Railroad Ave
(Northbound)

Railroad Ave
(Southbound)

Leilani St
(Eastbound)

Leilani St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
3:00 PM 8 1 1 0 0 0 1 0 1 6 21 0 4 6 0 0 49
3:05 PM 15 0 8 0 0 0 0 0 0 12 23 0 5 7 1 0 71
3:10 PM 18 0 4 0 0 0 0 0 2 11 19 0 7 13 0 0 74
3:15 PM 14 0 3 0 0 0 1 0 2 8 16 0 8 11 0 0 63
3:20 PM 13 0 4 0 0 1 0 0 0 10 20 0 7 5 0 0 60
3:25 PM 8 1 2 0 0 1 2 0 0 6 20 0 3 9 0 0 52

 

 

3:30 PM 19 0 4 0 0 5 6 0 0 8 25 0 9 9 1 0 86
3:35 PM 18 0 4 1 0 3 8 0 1 8 22 0 6 10 0 0 81
3:40 PM 13 1 4 1 0 2 3 0 0 8 34 0 8 12 1 0 87
3:45 PM 16 0 2 1 0 0 0 0 0 7 17 0 8 5 0 0 56
3:50 PM 10 0 0 0 0 1 0 0 0 13 20 0 8 2 0 0 54
3:55 PM 12 0 7 0 0 2 0 0 1 9 33 0 5 10 0 0 79 812
4:00 PM 11 0 5 0 0 0 0 0 0 9 26 0 8 6 0 0 65 828
4:05 PM 17 0 3 0 0 2 0 0 0 7 24 0 4 7 0 0 64 821
4:10 PM 14 0 10 0 0 1 0 0 0 13 23 0 8 7 0 0 76 823
4:15 PM 9 0 7 0 0 3 0 0 0 6 25 0 6 12 0 0 68 828
4:20 PM 7 0 4 1 0 2 1 0 0 4 25 0 6 10 0 0 60 828
4:25 PM 17 0 1 0 0 2 1 0 3 10 19 0 8 15 0 0 76 852
4:30 PM 16 0 5 0 0 2 1 0 0 10 26 0 9 12 0 0 81 847
4:35 PM 10 0 4 0 0 1 1 0 1 4 23 0 2 8 0 0 54 820
4:40 PM 14 0 7 0 0 0 1 0 0 9 27 0 5 10 0 0 73 806
4:45 PM 9 0 2 0 0 2 1 0 0 5 27 0 5 8 0 0 59 809
4:50 PM 11 0 0 0 0 0 0 0 0 8 21 0 6 7 0 0 53 808
4:55 PM 13 0 5 0 0 0 0 0 0 2 26 0 4 6 0 0 56 785

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 200 4 48 8 0 40 68 0 4 96 324 0 92 124 8 0 1016
Heavy Trucks 16 0 4 0 0 8 0 16 16 12 16 0 88
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 3:30 PM -- 4:30 PM
Peak 15-Min: 3:30 PM -- 3:45 PM

167 1 51

02319

5

102

293 84

105

2

219

42

400

191

8

404

153

287

0.84

4.2 0.0 7.8

0.04.310.5

20.0

7.8

5.1 9.5

6.7

0.0

5.0

7.1

6.0

7.9

12.5

5.9

7.8

5.6

0

0

0 2

0 0 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Base Yard Dwy -- E Lanikaula St QC JOB #: 13361601
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Base Yard Dwy
(Northbound)

Base Yard Dwy
(Southbound)

E Lanikaula St
(Eastbound)

E Lanikaula St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
6:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4
6:05 AM 0 0 1 0 0 0 0 0 0 0 2 0 2 0 0 0 5

 

6:10 AM 0 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 6
6:15 AM 0 0 0 0 0 0 0 0 0 0 7 0 4 0 0 0 11
6:20 AM 0 0 3 0 0 0 0 0 0 0 6 0 6 0 0 0 15
6:25 AM 1 0 0 0 0 0 0 0 0 0 7 0 4 0 0 0 12
6:30 AM 1 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 7
6:35 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
6:40 AM 1 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 4
6:45 AM 2 0 1 0 0 0 0 0 0 0 5 0 3 0 0 0 11

 

6:50 AM 2 0 1 0 0 0 0 0 0 0 4 0 6 0 0 0 13
6:55 AM 2 0 2 0 0 0 0 0 0 0 0 0 6 0 0 0 10 99
7:00 AM 4 0 5 0 0 0 0 0 0 0 2 0 5 0 0 0 16 111
7:05 AM 4 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 7 113
7:10 AM 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 109
7:15 AM 1 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 4 102
7:20 AM 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 3 90
7:25 AM 2 0 1 0 0 0 0 0 0 0 2 0 1 0 0 0 6 84
7:30 AM 2 0 2 0 0 0 0 0 0 0 1 0 1 0 0 0 6 83
7:35 AM 1 0 3 0 0 0 0 0 0 0 1 0 2 0 0 0 7 89
7:40 AM 1 0 3 0 0 0 0 0 0 0 0 0 2 0 0 0 6 91
7:45 AM 2 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 6 86
7:50 AM 1 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 4 77
7:55 AM 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 69

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 32 0 32 0 0 0 0 0 0 0 24 0 68 0 0 0 156
Heavy Trucks 16 0 20 0 0 0 0 0 0 16 0 0 52
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments: Ins and Outs Only (separate Buses from other vehicles)

Peak-Hour: 6:10 AM -- 7:10 AM
Peak 15-Min: 6:50 AM -- 7:05 AM

17 0 14

000

0

0

38 44

0

0

31

0

38

44

0

82

14

17

0.72

47.1 0.0 35.7

0.00.00.0

0.0

0.0

2.6 15.9

0.0

0.0

41.9

0.0

2.6

15.9

0.0

9.8

35.7

47.1

0

0

0 0

0 0 0

000

0

0

1 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 5/7/2015 11:13 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Base Yard Dwy -- E Lanikaula St QC JOB #: 13361602
CITY/STATE: Hilo, HI DATE: Tue, Apr 21 2015

5-Min Count
Period

Beginning At

Base Yard Dwy
(Northbound)

Base Yard Dwy
(Southbound)

E Lanikaula St
(Eastbound)

E Lanikaula St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

 

 

3:00 PM 16 0 16 0 0 0 0 0 0 0 0 0 1 0 0 0 33
3:05 PM 5 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 10
3:10 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
3:15 PM 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 3
3:20 PM 1 0 2 0 0 0 0 0 0 0 1 0 1 0 0 0 5
3:25 PM 6 0 8 0 0 0 0 0 0 0 0 0 2 0 0 0 16
3:30 PM 8 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 15
3:35 PM 4 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 5
3:40 PM 0 0 3 0 0 0 0 0 0 0 1 0 0 0 0 0 4
3:45 PM 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4
3:50 PM 0 0 2 0 0 0 0 0 0 0 0 0 3 0 0 0 5
3:55 PM 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 103
4:00 PM 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 0 3 73
4:05 PM 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 2 65
4:10 PM 2 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 4 68
4:15 PM 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 67
4:20 PM 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 65
4:25 PM 1 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 4 53
4:30 PM 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 40
4:35 PM 1 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 5 40
4:40 PM 0 0 3 0 0 0 0 0 0 0 0 0 1 0 0 0 4 40
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36
4:50 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31
4:55 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 30

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 88 0 80 0 0 0 0 0 0 0 4 0 4 0 0 0 176
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments: Ins and Outs Only (separate Buses from other vehicles)

Peak-Hour: 3:00 PM -- 4:00 PM
Peak 15-Min: 3:00 PM -- 3:15 PM

46 0 43

000

0

0

6 8

0

0

89

0

6

8

0

14

43

46

0.59

0.0 0.0 2.3

0.00.00.0

0.0

0.0

0.0 12.5

0.0

0.0

1.1

0.0

0.0

12.5

0.0

7.1

2.3

0.0

0

0

0 0

0 0 0

000

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



7409 SW Tech Center Dr, Ste B150

Tigard, OR 97224 Site Code: 

971-223-0003 Location: Base Yard Dwy -- E Lanikaula St

www.qualitycounts.net Date: 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left
Interval 

Totals

Hourly 

Totals

15-

minute 

Totals

6:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 1

6:05 AM 0 0 0 0 2 0 0 0 0 0 0 0 2

6:10 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 3 Trip Gen

6:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 Total In Out

6:20 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 3

6:25 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6:35 AM 0 0 0 0 1 0 0 0 0 0 0 0 1 1

6:40 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1

6:45 AM 0 0 0 0 0 0 0 0 1 0 0 0 1 2

6:50 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1

6:55 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1

7:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 1 5 1

7:05 AM 0 0 0 0 0 0 0 0 0 0 1 0 1 4 2

7:10 AM 0 0 0 0 0 0 1 0 0 0 0 0 1 5 3

7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 5 2

7:20 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 6 2

7:25 AM 0 0 0 0 0 0 0 0 1 0 1 0 2 8 3

7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 8 3

7:35 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2

7:40 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 1 0 1 7 1

7:50 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 8 2

7:55 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 8 2

8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 7 1

8:05 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0

8:10 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0

8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0

8:20 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0

8:25 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

8:35 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

8:40 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

8:50 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8:55 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1

Totals 0 0 0 0 4 3 1 0 2 0 4 0

Peak Hour Volumes

Base Yard Dwy (Southbound)

13361601

4/21/2015

E Lanikaula St (Eastbound)Base Yard Dwy (Northbound)E Lanikaula St (Westbound)



7409 SW Tech Center Dr, Ste B150

Tigard, OR 97224 Site Code: 

971-223-0003 Location: Base Yard Dwy -- E Lanikaula St

www.qualitycounts.net Date: 

Right Thru Left Right Thru Left Right Thru Left Right Thru Left
Interval 

Totals

Hourly 

Totals

15-

minute 

Totals

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

3:05 PM 0 0 0 0 0 0 0 0 0 0 0 0 0

3:10 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:20 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:25 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:35 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:40 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:50 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3:55 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Trip Gen

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Total In Out

4:05 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

4:10 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:20 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:25 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:35 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:40 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:50 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:55 PM 0 0 0 0 0 2 0 0 0 0 0 0 2 2 2

5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2

5:05 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2

5:10 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:20 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:25 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:35 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:40 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:50 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

5:55 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals 0 0 0 0 0 2 0 0 0 0 0 0

Peak Hour Volumes

Base Yard Dwy (Southbound)

13361602

4/21/2015

E Lanikaula St (Eastbound)Base Yard Dwy (Northbound)E Lanikaula St (Westbound)



 

 

 

 

 

 

APPENDIX B 

LOS WORKSHEETS – EXISTING CONDITIONS 

 



HCM Signalized Intersection Capacity Analysis

1: Mamalahoa Hwy & Leilani St 6/3/2015

Existing AM Synchro 8 Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 123 23 49 37 231 17 34 1214 48 197 675

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.98 0.90 1.00 0.99 1.00 1.00

Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1819 1667 1770 5056 1770 5081

Flt Permitted 0.89 0.86 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1620 1437 1770 5056 1770 5081

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 15 129 24 52 39 243 18 36 1278 51 207 711

RTOR Reduction (vph) 0 6 0 0 91 0 0 0 3 0 0 0

Lane Group Flow (vph) 0 162 0 0 243 0 0 54 1326 0 207 715

Turn Type Perm NA Perm NA Prot Prot NA Prot NA

Protected Phases 4 8 5 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 23.8 23.8 6.4 61.7 17.5 72.8

Effective Green, g (s) 23.8 23.8 6.4 61.7 17.5 72.8

Actuated g/C Ratio 0.20 0.20 0.05 0.51 0.15 0.61

Clearance Time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Vehicle Extension (s) 2.8 2.8 1.0 2.0 2.0 2.0

Lane Grp Cap (vph) 321 285 94 2599 258 3082

v/s Ratio Prot 0.03 c0.26 c0.12 0.14

v/s Ratio Perm 0.10 c0.17

v/c Ratio 0.51 0.85 0.57 0.51 0.80 0.23

Uniform Delay, d1 42.9 46.4 55.5 19.2 49.6 10.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 21.1 5.2 0.7 15.4 0.2

Delay (s) 44.0 67.6 60.7 19.9 65.0 11.0

Level of Service D E E B E B

Approach Delay (s) 44.0 67.6 21.5 23.1

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

1: Mamalahoa Hwy & Leilani St 6/3/2015

Existing AM Synchro 8 Report

Page 2

Movement SBR

Lane Configurations

Volume (vph) 4

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 4

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis

2: E Lanikaula St & Mamalahoa Hwy 6/3/2015

Existing AM Synchro 8 Report

Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 128 0 0 135 0 1201 56 0 703 73

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 0 132 0 0 139 0 1238 58 0 725 75

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 858

pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96

vC, conflicting volume 1175 2001 279 1641 2067 442 800 1238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1027 1889 91 1513 1959 442 635 1238

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 85 100 100 75 100 100

cM capacity (veh/h) 136 67 908 67 60 564 904 558

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 132 139 495 495 305 290 290 220

Volume Left 0 0 0 0 0 0 0 0

Volume Right 132 139 0 0 58 0 0 75

cSH 908 564 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.15 0.25 0.29 0.29 0.18 0.17 0.17 0.13

Queue Length 95th (ft) 13 24 0 0 0 0 0 0

Control Delay (s) 9.6 13.5 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A B

Approach Delay (s) 9.6 13.5 0.0 0.0

Approach LOS A B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Railroad Ave & Leilani St 6/3/2015

Existing AM Synchro 8 Report

Page 4

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 140 207 78 122 184 63

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 154 227 86 134 202 69

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 813

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 381 573 268

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 352 549 235

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 93 55 91

cM capacity (veh/h) 1176 449 783

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 381 220 271

Volume Left 0 86 202

Volume Right 227 0 69

cSH 1700 1176 504

Volume to Capacity 0.22 0.07 0.54

Queue Length 95th (ft) 0 6 79

Control Delay (s) 0.0 3.6 20.2

Lane LOS A C

Approach Delay (s) 0.0 3.6 20.2

Approach LOS C

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15
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Page 5

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 0 38 44 0 17 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 0 53 61 0 24 19

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 53 149 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 53 149 26

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 97 98

cM capacity (veh/h) 1553 810 1049

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 53 61 43

Volume Left 0 61 24

Volume Right 53 0 19

cSH 1700 1553 903

Volume to Capacity 0.03 0.04 0.05

Queue Length 95th (ft) 0 3 4

Control Delay (s) 0.0 7.4 9.2

Lane LOS A A

Approach Delay (s) 0.0 7.4 9.2

Approach LOS A

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
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Existing PM Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 27 130 33 50 69 193 52 50 1142 54 237 1347

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.98 0.92 1.00 0.99 1.00 1.00

Flt Protected 0.99 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1806 1693 1770 5051 1770 5083

Flt Permitted 0.81 0.85 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1475 1443 1770 5051 1770 5083

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 28 133 34 51 70 197 53 51 1165 55 242 1374

RTOR Reduction (vph) 0 7 0 0 55 0 0 0 4 0 0 0

Lane Group Flow (vph) 0 188 0 0 263 0 0 104 1216 0 242 1378

Turn Type Perm NA Perm NA Prot Prot NA Prot NA

Protected Phases 4 8 5 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 25.2 25.2 10.5 57.9 19.9 67.3

Effective Green, g (s) 25.2 25.2 10.5 57.9 19.9 67.3

Actuated g/C Ratio 0.21 0.21 0.09 0.48 0.17 0.56

Clearance Time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Vehicle Extension (s) 2.8 2.8 1.0 2.0 2.0 2.0

Lane Grp Cap (vph) 309 303 154 2437 293 2850

v/s Ratio Prot 0.06 0.24 c0.14 c0.27

v/s Ratio Perm 0.13 c0.18

v/c Ratio 0.61 0.87 0.68 0.50 0.83 0.48

Uniform Delay, d1 42.9 45.8 53.1 21.2 48.4 15.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.2 22.2 8.8 0.7 16.3 0.6

Delay (s) 46.1 68.0 61.9 21.9 64.7 16.5

Level of Service D E E C E B

Approach Delay (s) 46.1 68.0 25.0 23.7

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 29.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 75.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBR

Lane Configurations

Volume (vph) 4

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 4

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis

2: E Lanikaula St & Mamalahoa Hwy 6/3/2015

Existing PM Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 251 0 0 78 0 1157 92 0 1470 80

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Hourly flow rate (vph) 0 0 256 0 0 80 0 1181 94 0 1500 82

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 858

pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84

vC, conflicting volume 1934 2721 541 1984 2809 440 1582 1181

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1448 2384 0 1507 2489 440 1029 1181

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 72 100 100 86 100 100

cM capacity (veh/h) 67 28 912 50 24 564 564 587

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 256 80 472 472 330 600 600 382

Volume Left 0 0 0 0 0 0 0 0

Volume Right 256 80 0 0 94 0 0 82

cSH 912 564 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.28 0.14 0.28 0.28 0.19 0.35 0.35 0.22

Queue Length 95th (ft) 29 12 0 0 0 0 0 0

Control Delay (s) 10.5 12.4 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.5 12.4 0.0 0.0

Approach LOS B B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 102 293 84 105 167 51

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 121 349 100 125 199 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 813

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 470 621 296

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 451 604 273

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 52 92

cM capacity (veh/h) 1089 411 751

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 470 225 260

Volume Left 0 100 199

Volume Right 349 0 61

cSH 1700 1089 460

Volume to Capacity 0.28 0.09 0.56

Queue Length 95th (ft) 0 8 85

Control Delay (s) 0.0 4.3 22.5

Lane LOS A C

Approach Delay (s) 0.0 4.3 22.5

Approach LOS C

Intersection Summary

Average Delay 7.1

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 0 6 8 0 46 43

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.59 0.59 0.59 0.59 0.59 0.59

Hourly flow rate (vph) 0 10 14 0 78 73

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 10 32 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 10 32 5

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 92 93

cM capacity (veh/h) 1609 973 1078

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 10 14 151

Volume Left 0 14 78

Volume Right 10 0 73

cSH 1700 1609 1021

Volume to Capacity 0.01 0.01 0.15

Queue Length 95th (ft) 0 1 13

Control Delay (s) 0.0 7.3 9.1

Lane LOS A A

Approach Delay (s) 0.0 7.3 9.1

Approach LOS A

Intersection Summary

Average Delay 8.5

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 15 125 24 50 38 234 18 35 1226 49 199 682

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.98 0.90 1.00 0.99 1.00 1.00

Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1818 1667 1770 5056 1770 5080

Flt Permitted 0.88 0.85 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1609 1431 1770 5056 1770 5080

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 16 132 25 53 40 246 19 37 1291 52 209 718

RTOR Reduction (vph) 0 6 0 0 89 0 0 0 3 0 0 0

Lane Group Flow (vph) 0 167 0 0 250 0 0 56 1340 0 209 723

Turn Type Perm NA Perm NA Prot Prot NA Prot NA

Protected Phases 4 8 5 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 24.2 24.2 6.5 61.2 17.6 72.3

Effective Green, g (s) 24.2 24.2 6.5 61.2 17.6 72.3

Actuated g/C Ratio 0.20 0.20 0.05 0.51 0.15 0.60

Clearance Time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Vehicle Extension (s) 2.8 2.8 1.0 2.0 2.0 2.0

Lane Grp Cap (vph) 324 288 95 2578 259 3060

v/s Ratio Prot 0.03 c0.27 c0.12 0.14

v/s Ratio Perm 0.10 c0.17

v/c Ratio 0.52 0.87 0.59 0.52 0.81 0.24

Uniform Delay, d1 42.7 46.3 55.4 19.6 49.6 11.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 22.8 5.9 0.8 15.7 0.2

Delay (s) 43.9 69.1 61.4 20.4 65.3 11.2

Level of Service D E E C E B

Approach Delay (s) 43.9 69.1 22.0 23.4

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 29.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 80.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 5

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 5

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 130 0 0 137 0 1214 57 0 711 74

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 0 134 0 0 141 0 1252 59 0 733 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 858

pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96

vC, conflicting volume 1188 2023 282 1659 2090 447 809 1252

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1035 1908 87 1527 1978 447 638 1252

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 85 100 100 75 100 100

cM capacity (veh/h) 133 65 912 66 58 559 900 552

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 134 141 501 501 309 293 293 223

Volume Left 0 0 0 0 0 0 0 0

Volume Right 134 141 0 0 59 0 0 76

cSH 912 559 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.15 0.25 0.29 0.29 0.18 0.17 0.17 0.13

Queue Length 95th (ft) 13 25 0 0 0 0 0 0

Control Delay (s) 9.6 13.6 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A B

Approach Delay (s) 9.6 13.6 0.0 0.0

Approach LOS A B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 39.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 142 209 79 124 186 64

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 156 230 87 136 204 70

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 813

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 386 581 271

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 355 556 237

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 93 54 91

cM capacity (veh/h) 1171 444 780

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 386 223 275

Volume Left 0 87 204

Volume Right 230 0 70

cSH 1700 1171 499

Volume to Capacity 0.23 0.07 0.55

Queue Length 95th (ft) 0 6 82

Control Delay (s) 0.0 3.6 20.7

Lane LOS A C

Approach Delay (s) 0.0 3.6 20.7

Approach LOS C

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 55.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 0 38 44 0 17 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 0 53 61 0 24 19

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 53 149 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 53 149 26

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 97 98

cM capacity (veh/h) 1553 810 1049

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 53 61 43

Volume Left 0 61 24

Volume Right 53 0 19

cSH 1700 1553 903

Volume to Capacity 0.03 0.04 0.05

Queue Length 95th (ft) 0 3 4

Control Delay (s) 0.0 7.4 9.2

Lane LOS A A

Approach Delay (s) 0.0 7.4 9.2

Approach LOS A

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 28 132 34 51 70 195 53 51 1153 55 240 1361

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.98 0.92 1.00 0.99 1.00 1.00

Flt Protected 0.99 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1694 1770 5051 1770 5083

Flt Permitted 0.81 0.84 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1467 1437 1770 5051 1770 5083

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 29 135 35 52 71 199 54 52 1177 56 245 1389

RTOR Reduction (vph) 0 7 0 0 54 0 0 0 4 0 0 0

Lane Group Flow (vph) 0 192 0 0 268 0 0 106 1229 0 245 1394

Turn Type Perm NA Perm NA Prot Prot NA Prot NA

Protected Phases 4 8 5 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 25.5 25.5 10.6 57.5 20.0 66.9

Effective Green, g (s) 25.5 25.5 10.6 57.5 20.0 66.9

Actuated g/C Ratio 0.21 0.21 0.09 0.48 0.17 0.56

Clearance Time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Vehicle Extension (s) 2.8 2.8 1.0 2.0 2.0 2.0

Lane Grp Cap (vph) 311 305 156 2420 295 2833

v/s Ratio Prot 0.06 0.24 c0.14 c0.27

v/s Ratio Perm 0.13 c0.19

v/c Ratio 0.62 0.88 0.68 0.51 0.83 0.49

Uniform Delay, d1 42.8 45.7 53.1 21.5 48.4 16.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 23.4 8.9 0.8 17.0 0.6

Delay (s) 46.2 69.2 61.9 22.3 65.3 16.8

Level of Service D E E C E B

Approach Delay (s) 46.2 69.2 25.4 24.1

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 30.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 5

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 5

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 254 0 0 79 0 1169 93 0 1485 81

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Hourly flow rate (vph) 0 0 259 0 0 81 0 1193 95 0 1515 83

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 858

pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84

vC, conflicting volume 1954 2749 546 2005 2838 445 1598 1193

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1457 2407 0 1517 2513 445 1031 1193

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 71 100 100 86 100 100

cM capacity (veh/h) 65 27 907 49 23 561 560 581

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 259 81 477 477 333 606 606 386

Volume Left 0 0 0 0 0 0 0 0

Volume Right 259 81 0 0 95 0 0 83

cSH 907 561 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.29 0.14 0.28 0.28 0.20 0.36 0.36 0.23

Queue Length 95th (ft) 30 12 0 0 0 0 0 0

Control Delay (s) 10.5 12.5 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.5 12.5 0.0 0.0

Approach LOS B B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 104 296 85 107 169 52

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 124 352 101 127 201 62

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 813

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 476 630 300

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 456 613 276

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 50 92

cM capacity (veh/h) 1083 406 748

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 476 229 263

Volume Left 0 101 201

Volume Right 352 0 62

cSH 1700 1083 454

Volume to Capacity 0.28 0.09 0.58

Queue Length 95th (ft) 0 8 90

Control Delay (s) 0.0 4.3 23.2

Lane LOS A C

Approach Delay (s) 0.0 4.3 23.2

Approach LOS C

Intersection Summary

Average Delay 7.3

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 0 6 8 0 46 43

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.59 0.59 0.59 0.59 0.59 0.59

Hourly flow rate (vph) 0 10 14 0 78 73

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 10 32 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 10 32 5

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 92 93

cM capacity (veh/h) 1609 973 1078

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 10 14 151

Volume Left 0 14 78

Volume Right 10 0 73

cSH 1700 1609 1021

Volume to Capacity 0.01 0.01 0.15

Queue Length 95th (ft) 0 1 13

Control Delay (s) 0.0 7.3 9.1

Lane LOS A A

Approach Delay (s) 0.0 7.3 9.1

Approach LOS A

Intersection Summary

Average Delay 8.5

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 15 125 24 51 38 236 18 35 1224 50 200 682

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.98 0.90 1.00 0.99 1.00 1.00

Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1818 1667 1770 5055 1770 5080

Flt Permitted 0.88 0.85 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1611 1429 1770 5055 1770 5080

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 16 132 25 54 40 248 19 37 1288 53 211 718

RTOR Reduction (vph) 0 6 0 0 89 0 0 0 3 0 0 0

Lane Group Flow (vph) 0 167 0 0 253 0 0 56 1338 0 211 723

Turn Type Perm NA Perm NA Prot Prot NA Prot NA

Protected Phases 4 8 5 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 24.4 24.4 6.5 60.9 17.7 72.1

Effective Green, g (s) 24.4 24.4 6.5 60.9 17.7 72.1

Actuated g/C Ratio 0.20 0.20 0.05 0.51 0.15 0.60

Clearance Time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Vehicle Extension (s) 2.8 2.8 1.0 2.0 2.0 2.0

Lane Grp Cap (vph) 327 290 95 2565 261 3052

v/s Ratio Prot 0.03 c0.26 c0.12 0.14

v/s Ratio Perm 0.10 c0.18

v/c Ratio 0.51 0.87 0.59 0.52 0.81 0.24

Uniform Delay, d1 42.5 46.3 55.4 19.8 49.5 11.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 23.6 5.9 0.8 15.7 0.2

Delay (s) 43.7 69.9 61.4 20.6 65.3 11.3

Level of Service D E E C E B

Approach Delay (s) 43.7 69.9 22.2 23.5

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 29.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 5

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 5

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 130 0 0 135 0 1214 56 0 711 74

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 0 134 0 0 139 0 1252 58 0 733 76

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 858

pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96

vC, conflicting volume 1188 2023 282 1659 2090 446 809 1252

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1034 1907 86 1526 1977 446 637 1252

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 85 100 100 75 100 100

cM capacity (veh/h) 134 65 913 66 58 560 900 552

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 134 139 501 501 308 293 293 223

Volume Left 0 0 0 0 0 0 0 0

Volume Right 134 139 0 0 58 0 0 76

cSH 913 560 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.15 0.25 0.29 0.29 0.18 0.17 0.17 0.13

Queue Length 95th (ft) 13 24 0 0 0 0 0 0

Control Delay (s) 9.6 13.5 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A B

Approach Delay (s) 9.6 13.5 0.0 0.0

Approach LOS A B

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 145 207 79 127 186 64

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 159 227 87 140 204 70

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 813

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 387 586 273

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 358 563 242

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 93 54 91

cM capacity (veh/h) 1170 440 777

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 387 226 275

Volume Left 0 87 204

Volume Right 227 0 70

cSH 1700 1170 495

Volume to Capacity 0.23 0.07 0.55

Queue Length 95th (ft) 0 6 83

Control Delay (s) 0.0 3.6 21.0

Lane LOS A C

Approach Delay (s) 0.0 3.6 21.0

Approach LOS C

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 0 37 42 0 15 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 0 51 58 0 21 18

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 51 142 26

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 51 142 26

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 97 98

cM capacity (veh/h) 1555 818 1050

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 51 58 39

Volume Left 0 58 21

Volume Right 51 0 18

cSH 1700 1555 912

Volume to Capacity 0.03 0.04 0.04

Queue Length 95th (ft) 0 3 3

Control Delay (s) 0.0 7.4 9.1

Lane LOS A A

Approach Delay (s) 0.0 7.4 9.1

Approach LOS A

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 19.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (vph) 28 132 34 52 70 196 53 51 1154 55 242 1361

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Lane Util. Factor 1.00 1.00 1.00 0.91 1.00 0.91

Frt 0.98 0.92 1.00 0.99 1.00 1.00

Flt Protected 0.99 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1694 1770 5051 1770 5083

Flt Permitted 0.81 0.84 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1473 1436 1770 5051 1770 5083

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 29 135 35 53 71 200 54 52 1178 56 247 1389

RTOR Reduction (vph) 0 7 0 0 53 0 0 0 4 0 0 0

Lane Group Flow (vph) 0 192 0 0 271 0 0 106 1230 0 247 1394

Turn Type Perm NA Perm NA Prot Prot NA Prot NA

Protected Phases 4 8 5 5 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 25.8 25.8 10.6 57.0 20.2 66.6

Effective Green, g (s) 25.8 25.8 10.6 57.0 20.2 66.6

Actuated g/C Ratio 0.22 0.22 0.09 0.48 0.17 0.55

Clearance Time (s) 6.8 6.8 4.0 6.2 4.0 6.2

Vehicle Extension (s) 2.8 2.8 1.0 2.0 2.0 2.0

Lane Grp Cap (vph) 316 308 156 2399 297 2821

v/s Ratio Prot 0.06 0.24 c0.14 c0.27

v/s Ratio Perm 0.13 c0.19

v/c Ratio 0.61 0.88 0.68 0.51 0.83 0.49

Uniform Delay, d1 42.5 45.6 53.1 21.9 48.3 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.1 23.4 8.9 0.8 17.0 0.6

Delay (s) 45.6 69.0 61.9 22.7 65.2 17.0

Level of Service D E E C E B

Approach Delay (s) 45.6 69.0 25.8 24.3

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 30.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 5

Ideal Flow (vphpl) 1900

Total Lost time (s)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 5

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 254 0 0 80 0 1169 93 0 1485 81

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Hourly flow rate (vph) 0 0 259 0 0 82 0 1193 95 0 1515 83

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 858

pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84

vC, conflicting volume 1954 2749 546 2005 2838 445 1598 1193

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1453 2405 0 1513 2511 445 1027 1193

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 71 100 100 85 100 100

cM capacity (veh/h) 65 27 906 49 23 561 562 581

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 259 82 477 477 333 606 606 386

Volume Left 0 0 0 0 0 0 0 0

Volume Right 259 82 0 0 95 0 0 83

cSH 906 561 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.29 0.15 0.28 0.28 0.20 0.36 0.36 0.23

Queue Length 95th (ft) 30 13 0 0 0 0 0 0

Control Delay (s) 10.6 12.5 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B B

Approach Delay (s) 10.6 12.5 0.0 0.0

Approach LOS B B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 106 294 85 107 169 52

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 126 350 101 127 201 62

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 813

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 476 631 301

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 456 614 278

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 50 92

cM capacity (veh/h) 1083 405 746

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 476 229 263

Volume Left 0 101 201

Volume Right 350 0 62

cSH 1700 1083 454

Volume to Capacity 0.28 0.09 0.58

Queue Length 95th (ft) 0 8 90

Control Delay (s) 0.0 4.3 23.3

Lane LOS A C

Approach Delay (s) 0.0 4.3 23.3

Approach LOS C

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 0 6 6 0 45 42

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.59 0.59 0.59 0.59 0.59 0.59

Hourly flow rate (vph) 0 10 10 0 76 71

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 10 25 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 10 25 5

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 92 93

cM capacity (veh/h) 1609 984 1078

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 10 10 147

Volume Left 0 10 76

Volume Right 10 0 71

cSH 1700 1609 1027

Volume to Capacity 0.01 0.01 0.14

Queue Length 95th (ft) 0 0 13

Control Delay (s) 0.0 7.3 9.1

Lane LOS A A

Approach Delay (s) 0.0 7.3 9.1

Approach LOS A

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 16.7% ICU Level of Service A

Analysis Period (min) 15
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June 18, 2015 
 
 
 
Technical Memorandum 
 
TO:  Mitsunaga & Associates, Inc.  

Attn: Mr. Chad McDonald, P.E., LEED AP 
747 Amana St #216 
Honolulu, HI 96814 

 
FROM:  Sam Silverman, Senior Associate 

Dr. Seyedehsan Hosseini, Ph.D., Environmental Scientist 
  Terry A. Hayes Associates Inc. 
 
DATE:  June 18, 2015 
 
 
Re: County of Hawai'i Mass Transit Agency Base Yard and Maintenance Facility Noise Study 
 
Terry A. Hayes Associates Inc. (TAHA) completed a Noise Study for the County of Hawai'i Mass Transit 
Agency (MTA) Base Yard and Maintenance Facility.  The State of Hawai'i Department of Hawaiian 
Homelands (DHHL) submitted a comment letter related to the Environmental Assessment (EA) prepared 
for the proposed facility.  The DHHL asserts that the EA does not adequately assess noise levels at 
existing homestead lots in Pana‘ewa, and future noise levels could compromise the ability to use U.S. 
Department of Housing and Urban Development (HUD) funds at adjacent undeveloped homesteads.  This 
Noise Study discusses the fundamentals of noise, defines existing conditions, and identifies future noise 
levels associated with the proposed facility. 

PROJECT DESCRIPTION 

The Base Yard and Maintenance Facility is proposed to be located in Waiākea Homesteads, Waiākea 
ahupua‘a, South Hilo District, Island and County of Hawai‘i (Figure 1).  The project site is identified as a 
five-acre area in the northwestern corner of the State-owned 40-acre lot.   

The proposed facility includes construction of a 26,500-square-foot building with 19,500 square feet of 
warehouse space for transit vehicle maintenance, washing, and repair.  The building would also include 
office space for administrative staff who oversee daily transit operations, as well as storage space.  The 
building would be built to meet the Silver accreditation level of the U.S. Green Building Council 
Leadership in Energy and Environmental Design standards.  The buildings would be oriented toward the 
Pana‘ewa Drag Strip Road.  Two driveways of the proposed facility would provide access to the 
Pana‘ewa Drag Strip Road.    

The majority of the project site would be paved to provide for bus staging and parking.  Fifty-six bus 
stalls and 11 passenger vehicle stalls would be provided.  This would be sufficient to accommodate 
MTA’s fleet and the base yard employees’ personal vehicles. 



Mitsunaga & Associates, Inc.  
June 18, 2015 
Page 2 
 
 
FUNDAMENTALS OF NOISE1

Noise is generally considered to be unwanted sound.  Sound is what we hear when our ears are exposed to 
small pressure fluctuations in the air.  There are many ways in which pressure fluctuations are generated, 
but typically they are caused by vibrating movement of a solid object.  Noise can be described in terms of 
three variables: amplitude (loud or soft); frequency (pitch); and time pattern (variability).   

 

Sound is a fluctuation of air pressure.  The number of times the fluctuation occurs in one second is called 
frequency.  Our human hearing system does not respond equally to all frequencies of sound.  Acoustical 
scientists measured and developed frequency response functions that characterize the way people respond 
to different frequencies.  These are the so-called A-, B-, and C-weighted curves, representing the way 
people respond to sounds of normal, very loud, and extremely loud sounds, respectively.  Environmental 
noise generally falls into the “normal” category so that the A-weighted sound level is considered best to 
represent the human response. 

The A-weighted sound level in decibels (dBA) describes noise at any moment in time.  The noise analysis 
discusses sound levels in terms of the Day-Night Average Sound Level (Ldn), which describes a 
cumulative noise exposure from all events over a full 24 hours, with events between 10:00 p.m. and 
7:00 a.m. increased by 10 decibels to account for greater nighttime sensitivity to noise.   

Noise levels decrease as the distance from the noise source to the receiver increases.  Noise generated by 
a stationary noise source, or “point source,” decreases by approximately 6 dBA over hard surfaces 
(e.g., reflective surfaces, such as parking lots or smooth bodies of water) and 7.5 dBA over soft surfaces 
(e.g., absorptive surfaces, such as soft dirt, grass, or scattered bushes and trees) for each doubling of the 
distance.  For example, if a noise source produces a noise level of 89 dBA at a reference distance of 
50 feet, then the noise level is 83 dBA at a distance of 100 feet from the noise source, 77 dBA at a 
distance of 200 feet, and so on.  Noise generated by a mobile source decreases by approximately 3 dBA 
over hard surfaces and 4.8 dBA over soft surfaces for each doubling of the distance.  Generally, noise is 
most audible when the source is in a direct line-of-sight of the receiver.  Barriers, such as walls, berms, or 
buildings, that break the line-of-sight between the source and the receiver greatly reduce noise levels from 
the source since sound can only reach the receiver by bending over the top of the barrier.   

Studies have shown that the smallest perceptible change in sound level for a person with normal hearing 
sensitivity is approximately 3 dBA.  A change of at least 5 dBA would be noticeable and may evoke a 
community reaction.  A 10-dBA increase is subjectively heard as a doubling in loudness and would likely 
cause a community response.    

EXISTING CONDITIONS 

Existing Sound Levels.  The primary sources of noise in the project vicinity include South Hilo Sanitary 
Landfill operations, quarry activity, vehicles associated with the Hilo Drag Strip, and aircraft associated 
with Hilo International Airport.  Existing conditions were characterized over a 24-hour period using a 
SoundPro DL Sound Level Meter between 4:00 p.m. on Tuesday, June 9, 2015, and 4:00 p.m. on 
Wednesday, June 10, 2015.  The noise monitoring location is shown in Figure 2.  The Ldn in the project 
area was 54 dBA.   

                                                 
1Federal Transit Administration, Transit Noise and Vibration Impact Assessment, May 2006.  
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Surrounding Land Uses. A quarry run by the County of Hawai‘i is directly north of the road that runs 
along the boundary of the project site.  Beyond the quarry to the north is the County’s South Hilo Sanitary 
Landfill.  The Hilo International Airport is less than two miles due north of the project site.  The National 
Guard’s Keaukaha Military Reservation is less than one mile northeast of the project site. 

Immediately to the east and south of the project site is a State-owned property that is leased to the U.S. 
Department of Transportation, Federal Aviation Administration (FAA). 

West of the project site is a large linear piece of undeveloped land owned by DHHL and designated in 
their island plan for future Subsistence Agricultural homestead leases.  Beyond this parcel to the west is 
DHHL’s Keaukaha-Pana‘ewa Community, which is an existing agricultural subdivision.   

Further south beyond the FAA property is another DHHL-owned property, which is identified as being 
part of the agency’s Waiākea Community.  However, there is currently no development on this property.  
To the southwest is the Hilo Drag Strip, which is a drag racing facility.   

The Federal Transit Administration (FTA) defines sensitive receptors as land uses where the noise level is 
quiet because it is an essential element in their intended purpose, such as residences and buildings where 
people sleep, and institutional land uses with primarily daytime and evening uses.  Residences, schools, 
hospitals, guest lodging, libraries, and some passive recreation areas are noise-sensitive receptors and may 
warrant unique measures for protection from intruding noise.  Existing homesteads and undeveloped 
DHHL land are shown in Figure 1.  These are the closest noise-sensitive land uses to the project site and 
have the most potential to be impacted by the proposed project.    

REGULATORY FRAMEWORK 

Federal Regulations.   The following summarizes relevant regulations established by the FTA and HUD. 

FTA.  All transit projects receiving federal transit funding must use the FTA’s Noise Impact and 
Vibration Assessment to predict and assess potential noise impacts.  The guidance includes impact criteria 
to identify potential adverse effects.  As ambient levels increase, smaller and smaller increments of noise 
are recommended to limit community annoyance.  This is because, in areas with high ambient noise, it 
takes a smaller increase in noise to attain the same percentage increase in human annoyance levels as a 
larger increase in noise in areas with low ambient noise.  The impact criteria are shown in Figure 3. 

The noise impact criteria are defined by two curves, which allow increasing project noise levels as 
existing noise increases up to a point, beyond which impact is determined based on project noise alone.  
Below the lower curve, a proposed project is considered to have no noise impact since, on the average, 
the introduction of the project would result in an insignificant increase in the number of people highly 
annoyed by the new noise.  Project noise above the upper curve is considered to cause Severe Impact 
since a significant percentage of people would be highly annoyed by the new noise.  Between the two 
curves, the proposed project is judged to have Moderate Impact.  The change in the cumulative noise 
level is noticeable to most people but may not be sufficient to cause strong, adverse reactions from the 
community.  In this transitional area, other project-specific factors must be considered to determine the 
magnitude of the impact and the need for mitigation, such as the existing level, predicted level of increase 
over existing noise levels and the types and numbers of noise-sensitive land uses affected.  Refer to the 
FTA Noise Impact and Vibration Assessment (2006) for a detailed discussion of the impact criteria. 
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HUD.  HUD regulations include exterior noise standards for new housing construction assisted or 
supported by the department.2

State and Local Regulations.  The State of Hawaii established Community Noise Control rules in the 
Hawaii Administrative Rules in 1996.

  HUD states that an acceptable noise level is 65 dBA Ldn or less, a 
normally unacceptable noise level exceeds 65 dBA Ldn but does not exceed 75 dBA Ldn (appropriate 
sound attenuation measures must be provided to achieve an acceptable status), and an unacceptable noise 
level exceeds 75 dBA Ldn.  HUD regulations do not contain standards for interior noise levels.  The noise 
environment inside a building is considered acceptable if the noise environment external to the building is 
acceptable and the building is constructed in a manner common to the area. 

3 The purpose of Title 11, Chapter 46 of the Hawaii Administrative 
Rules is to define the maximum permissible sound levels, and to provide for the prevention, control, and 
abatement of noise pollution.  The State Department of Health published a Noise Reference Manual for 
the Big Island.4

PROJECT-RELATED NOISE 

  The manual describes various kinds of noise, their sources, and how complaints can be 
resolved.  Neither the Community Noise Control rules nor the Noise Reference Manual contain 
operational standards relevant to the proposed project.   

Project-related noise was assessed in accordance with FTA and HUD guidance.  Neither agency provides 
methodology for assessing potential impacts to undeveloped, future land uses.  FTA provides impact 
criteria for existing land uses based on the incremental change in existing noise levels caused by a project.  
HUD provides land use compatibility guidelines for projects actively requesting HUD funds.   

The Keaukaha-Pana‘ewa Community contains the closest existing residences to the project site.  These 
residences were assessed using the FTA methodology.  Directly to the west, a large linear piece of 
undeveloped land owned by DHHL is designated future Subsistence Agricultural homesteads although 
the homesteads are not being designed or developed at this time.  HUD land use compatibility criteria do 
not directly apply to these unplanned homesteads although the analysis below presents the project-related 
noise levels at this undeveloped land.  

Noise levels were estimated using the FTA Noise Impact Assessment Spreadsheet.  The FTA spreadsheet 
methodology accounts for activity at the Base Yard and Maintenance Facility and buses on the Pana‘ewa 
Drag Strip Road.  Passenger vehicles are not included in the FTA methodology as the bus facility and 
associated bus activity would be the dominant noise sources.  The following FTA Noise Impact 
Assessment Spreadsheet variables were used based on input provided by the project team:     

• FTA Land Use Category - 2 (Residential) 
• Stationary Source - Bus Operating Facility 

o Average number of buses during daytime hours - 2.0 
o Average number of buses serviced during daytime hours - 1.4 
o Average number of buses during nighttime hours - 2.7 
o Average number of buses serviced during nighttime hours - 0.6 

                                                 
2U.S. Code of Federal Regulations, Title 24, Part 51, Section 103.   
3State of Hawaii, Hawaii Administrative Rules, Title 11, Chapter 46, Community Noise Control, 

September 23, 1996. 
4Hawaii Department of Health, Noise Reference Manual - Big Island Edition, 2008.  
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 Highway/Transit Source - Buses (Diesel-Powered) 

o Speed - 25 miles per hour 
o Average number of events during daytime hours - 2.0 
o Average number of events during nighttime hours - 1.4 

 
Regarding existing DHHL homesteads, the closest property to the Base Yard and Maintenance Facility is 
located at 889 Auwae Road, approximately 630 feet to the west.  The homestead at 501 Auwae Road was 
used to represent the closest property to bus activity on Pana‘ewa Drag Strip Road.  Based on FTA impact 
criteria and the existing 54 dBA Ldn, a Moderate Impact would occur if the project-related noise exceeds 
55 dBA Ldn and a Severe Impact would occur if project-related noise levels exceed 61 dBA Ldn.  As 
shown in Table 1, the project would not result in Moderate or Severe Impacts.  Refer to the appendix for 
detailed calculations.    

TABLE 1:  FTA NOISE ASSESSMENT FOR EXISTING LAND USES 

Location 

Estimated dBA, Ldn 

Existing 
Conditions 

Total Project 
Noise Level 

Total Noise 
Exposure Impact? 

889 Auwae Road 54 41 54 No

501 Auwae Road 54 34 54 No
SOURCE: TAHA, 2015. 

 
Regarding future DHHL homesteads, the project-related noise levels at the undeveloped strip of DHHL 
property would be 56 Ldn, and the combined project and existing noise level would be 58 dBA Ldn.  This 
would be less than the HUD standard for an acceptable noise environment of 65 dBA Ldn, and, if DHHL 
were seeking HUD funds at this time, the proposed project would not interfere with procurement of those 
funds.   

SUMMARY 

The Noise Study examined and evaluated future possible noise impacts at the existing and future DHHL 
homesteads due to operations of the proposed Base Yard and Maintenance Facility.  The results of the 
analysis indicate that project-related noise would not impact existing land uses in accordance with FTA 
guidance.  In addition, project-elated noise would comply with HUD compatibility standards at future 
DHHL homesteads.    
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General Data Panel

Description Meter/Sensor Value Description Meter/Sensor Value
Lmin 1 31 dB Lmax 1 71.1 dB
Leq 1 47.3 dB CNEL 1 54.3 dB
SEL 1 96.6 dB LDN 1 54 dB

Logged Data Chart

TimestampLeq-1
6/9/2015 4:28:00 PM39.6
6/9/2015 4:43:00 PM48.2
6/9/2015 4:58:00 PM49.3
6/9/2015 5:13:00 PM38.4
6/9/2015 5:28:00 PM46.4
6/9/2015 5:43:00 PM43.2
6/9/2015 5:58:00 PM45.1
6/9/2015 6:13:00 PM44.6
6/9/2015 6:28:00 PM37.3
6/9/2015 6:43:00 PM38.6
6/9/2015 6:58:00 PM40.4
6/9/2015 7:13:00 PM43.0
6/9/2015 7:28:00 PM50.7
6/9/2015 7:43:00 PM46.0
6/9/2015 7:58:00 PM48.2
6/9/2015 8:13:00 PM49.2
6/9/2015 8:28:00 PM47.2
6/9/2015 8:43:00 PM47.0
6/9/2015 8:58:00 PM46.9
6/9/2015 9:13:00 PM47.1
6/9/2015 9:28:00 PM47.6
6/9/2015 9:43:00 PM46.5
6/9/2015 9:58:00 PM46.0
6/9/2015 10:13:00 PM44.8
6/9/2015 10:28:00 PM44.5
6/9/2015 10:43:00 PM44.0
6/9/2015 10:58:00 PM43.8
6/9/2015 11:13:00 PM45.9
6/9/2015 11:28:00 PM42.4
6/9/2015 11:43:00 PM44.0
6/9/2015 11:58:00 PM44.6
6/10/2015 12:13:00 AM43.1
6/10/2015 12:28:00 AM43.2

1



6/10/2015 11:43:00 AM47.5
6/10/2015 11:58:00 AM48.2
6/10/2015 12:13:00 PM46.1
6/10/2015 12:28:00 PM47.7
6/10/2015 12:43:00 PM42.8
6/10/2015 12:58:00 PM42.7
6/10/2015 1:13:00 PM52.2
6/10/2015 1:28:00 PM48.8
6/10/2015 1:43:00 PM48.4
6/10/2015 1:58:00 PM40.7
6/10/2015 2:13:00 PM41.4
6/10/2015 2:28:00 PM45.8
6/10/2015 2:43:00 PM44.5
6/10/2015 2:58:00 PM40.6
6/10/2015 3:13:00 PM42.2
6/10/2015 3:28:00 PM50.3
6/10/2015 3:43:00 PM48.0
6/10/2015 3:58:00 PM39.8
6/10/2015 4:13:00 PM40.6

2

47.5 6/10/2015 11:28:00 AM
46.8 6/10/2015 11:13:00 AM
48.1 6/10/2015 10:58:00 AM
48.6 6/10/2015 10:43:00 AM
49.4 6/10/2015 10:28:00 AM
45.0 6/10/2015 10:13:00 AM
46.4 6/10/2015 9:58:00 AM
48.4 6/10/2015 9:43:00 AM
43.2 6/10/2015 9:28:00 AM
49.5 6/10/2015 9:13:00 AM
45.3 6/10/2015 8:58:00 AM
50.4 6/10/2015 8:43:00 AM
48.1 6/10/2015 8:28:00 AM
49.0 6/10/2015 8:13:00 AM
47.5 6/10/2015 7:58:00 AM
47.9 6/10/2015 7:43:00 AM
46.1 6/10/2015 7:28:00 AM
51.1 6/10/2015 7:13:00 AM
46.4 6/10/2015 6:58:00 AM
47.9 6/10/2015 6:43:00 AM
46.1 6/10/2015 6:28:00 AM
44.3 6/10/2015 6:13:00 AM
45.8 6/10/2015 5:58:00 AM
50.8 6/10/2015 5:43:00 AM
47.9 6/10/2015 5:28:00 AM
44.7 6/10/2015 5:13:00 AM
44.6 6/10/2015 4:58:00 AM
49.7 6/10/2015 4:43:00 AM
51.1 6/10/2015 4:28:00 AM
49.7 6/10/2015 4:13:00 AM
47.5 6/10/2015 3:58:00 AM
51.4 6/10/2015 3:43:00 AM
43.0 6/10/2015 3:28:00 AM
42.5 6/10/2015 3:13:00 AM
42.2 6/10/2015 2:58:00 AM
44.4 6/10/2015 2:43:00 AM
43.9 6/10/2015 2:28:00 AM
46.2 6/10/2015 2:13:00 AM
52.0 6/10/2015 1:58:00 AM
56.3 6/10/2015 1:43:00 AM
43.7 6/10/2015 1:28:00 AM
43.2 6/10/2015 1:13:00 AM
44.3 6/10/2015 12:58:00 AM
50.7 6/10/2015 12:43:00 AM
Leq-1 Timestamp



#  per hour
Bus Departue and Arrival Frequencies Time Departing Incoming Total
Departing: 0
3:00 a.m. - 5:30 a.m. - 10 buses departing base 1
6:30 a.m. - 1 2
7:00 - 2 3 4 4
8:45 - 1 4 4 4
9:30 - 1 5 4 4
11:30 - 4 6 1 1
12:00 p.m. -  1 7 2 2
1:00 p.m. - 1 8 1 1 2
2:00 p.m. - 1 9 1 2 3
Incoming: 10 3 3
8:00 a.m. - 1 11 4 4
9:00 - 10:00 a.m. - 2 12 1 1
10:00 - 11:00 a.m. - 3 13 1 2 3
1:00 - 2:00 p.m. - 2 14 1 1
4:30 p.m. - 6:45 p.m. - 10 buses 15
7:15 p.m. - 2 16 5 5
10:00 - 11:00 p.m. - 2 17

18
19 2 2
20
21
22 2 2
23

Day Time 0.8 1.2 2.0
Night Time 1.2 0.2 1.4

Time

Number 
of Buses 
Repaired

0 0.0
1 0.0
2 0.0
3 0.0
4 0.0
5 3
6 3
7 3
8 3
9 3

10 3
11 3
12 3
13 3
14 3
15 3
16 3
17 3
18 1
19 1
20 1
21 0.0
22 0.0
23 0.0

Ave Day Time 2.7
Ave Night Time 0.6

From 5 a.m. ‐ 5 p.m. the average number of buses serviced is 15, while from 5 p.m. ‐ 10 p.m. the average is 4 buses.  Please keep in mind that not all 

services, repairs, and maintenance require electrical tools that will have a significant impact on the noise level.  Use of an air gun will be the "loudest" 

tool to contribute to the noise level.  The air gun is most often used to replace tires and broken wheel studs.  The average amount of time we would use the 

air gun is once a day.  Other tools include grinders, blow guns, & hammers.  We have a compressor that will be enclosed in a storage and a generator will be 

used in the event electricity shuts down.  In addition, I believe we were insulating the building to absorb some of the noise(?).



Federal Transit AdministrationFederal Transit AdministrationFederal Transit Administration
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i 7/3/2007version: 7/3/2007version: 7/3/2007

Project: Hawaii Mass Transit Agency Base YardProject: Hawaii Mass Transit Agency Base Yard Hawaii Mass Transit Agency Base Yard 
and Maintenance Facilityand Maintenance Facilityand Maintenance Facility

Receiver ParametersReceiver Parameters

Receiver: 889 Auwae RoadReceiver: 889 Auwae RoadReceiver: 889 Auwae Road

L d U C t 2 R id ti lLand Use Category: 2. ResidentialLand Use Category: 2. Residential

Existing Noise (Measured or Generic Value): 54 dBAExisting Noise (Measured or Generic Value): 54 dBAg ( )

Noise Source ParametersNoise Source Parameters

Number of Noise Sources: 2Number of Noise Sources: 2

Noise Source Parameters Source 1Noise Source Parameters Source 1

S T St ti SSource Type: Stationary SourceSource Type: Stationary Source

Specific Source: Bus Operating FacilitySpecific Source: Bus Operating Facility

Daytime hrs Avg Number of Buses/hr 2Daytime hrs Avg. Number of Buses/hr 2Daytime hrs Avg. Number of Buses/hr 2

A N b f B S i d/h 2 7Avg. Number of Buses Serviced/hr 2.7Avg. Number of Buses Serviced/hr 2.7

2 82.8

Nighttime hrs Avg. Number of Buses/hr 1 4Nighttime hrs Avg. Number of Buses/hr 1.4



Avg Number of Buses Serviced/hr 0 6Avg. Number of Buses Serviced/hr 0.6

0 70.7

f S (f )Distance Distance from Source to Receiver (ft) 670Distance Distance from Source to Receiver (ft) 670

Number of Intervening Rows of Buildings 0Number of Intervening Rows of Buildings 0g g

Adjustments Noise Barrier? NoAdjustments Noise Barrier? NoAdjustments Noise Barrier? No

NNoNo

NoNo

NoNo

Noise Source Parameters Source 2Noise Source Parameters Source 2o se Sou ce a a ete s Sou ce

S T Hi h /T itSource Type: Highway/TransitSource Type: Highway/Transit

Specific Source: Buses (diesel-powered)Specific Source: Buses (diesel-powered)

Da time hrs 3Daytime hrs 3Daytime hrs 3

S d ( h) 2Speed (mph) 25Speed (mph) 25

Avg Number of Events/hr 2Avg. Number of Events/hr 2g

Nighttime hrs 3Nighttime hrs 3

Speed (mph) 25Speed (mph) 25p ( p )

A N b f E t /h 1 4Avg. Number of Events/hr 1.4Avg. Number of Events/hr 1.4

Distance Distance from Source to Receiver (ft) 630Distance Distance from Source to Receiver (ft) 630( )

Number of Intervening Rows of Buildings 0Number of Intervening Rows of Buildings 0Number of Intervening Rows of Buildings 0

Adj t t N i B i ? NAdjustments Noise Barrier? NoAdjustments Noise Barrier? No

NoNo

NoNo

NNoNo



Noise Impact CriteriaNoise Impact CriteriaNoise Impact CriteriaNoise Impact Criteria
(FTA Manual Fig 3 1)
Noise Impact Criteria
(FTA Manual Fig 3 1)

85

Noise Impact Criteria
(FTA Manual, Fig 3-1)

85

Noise Impact Criteria
(FTA Manual, Fig 3-1)

85

Noise Impact Criteria
(FTA Manual, Fig 3-1)

85

Noise Impact Criteria
(FTA Manual, Fig 3-1)

85

Noise Impact Criteria
(FTA Manual, Fig 3-1)

85

Noise Impact Criteria
(FTA Manual, Fig 3-1)

Project Results Summary

85

(FTA Manual, Fig 3-1)

Project Results Summary

85

(FTA Manual, Fig 3-1)

Project Results Summary

80

85

(FTA Manual, Fig 3-1)

Existing Ldn: 54 dBA 80Existing Ldn: 54 dBA 80

)

g

Total Project Ldn: 41 dBA

80

)Total Project Ldn: 41 dBA

80

)Total Project Ldn: 41 dBA
75

80

d
B

A
)

Total Noise Exposure: 54 dBA 75

d
B

A
)

Total Noise Exposure: 54 dBA 75

n
 (

d
B

A
)

Increase: 0 dB

75

n
 (

d
B

A
)

Increase: 0 dB

75

n
 (

d
B

A
)

Increase: 0 dB
I t? N 70

75

/L
d

n
 (

d
B

A
)

Impact?: None 70

/L
d

n
 (

d

Impact?: None

65

70

u
re

/L
d

n
 (

d

65

70

u
re

/L
d

n

65

70

u
re

/L
d

n

Di t t I t C t
65

70

p
o

su
re

/L
d

n

Distance to Impact Contours
65

p
o

su
re

/

Distance to Impact Contours

60

65

se
 E

xp
o

su
re

/

Moderate Impact

S I t

Dist to Mod Impact Contour
60

65

se
 E

xp
o

su

Moderate Impact

S I t

Dist to Mod. Impact Contour 
60

65

se
 E

xp
o

su

Moderate Impact

S I t
(Sources 1+2): -- 60

65

se
 E

xp
o

su

Moderate Impact

S I t
(Sources 1+2): --

55

60

65

ct
 N

o
is

e 
E

xp
o

su

Moderate Impact

Severe Impact

889 Auwae Road
Dist to Sev Impact Contour

55

60
ct

 N
o

is
e 

E
xp

Moderate Impact

Severe Impact

889 Auwae Road
Dist to Sev. Impact Contour 

55

60
ct

 N
o

is
e 

E
xp

Moderate Impact

Severe Impact

889 Auwae Road
p

(Sources 1+2): 55

60
ct

 N
o

is
e 

E
xp

Moderate Impact

Severe Impact

889 Auwae Road(Sources 1+2): -- 55

60
ct

 N
o

is
e 

E
xp

Moderate Impact

Severe Impact

889 Auwae Road( ) 55

60
ro

je
ct

 N
o

is
e 

E
xp

Moderate Impact

Severe Impact

889 Auwae Road55

ro
je

ct
 N

o
is Severe Impact

889 Auwae Road

50

55

P
ro

je
ct

 N
o

is Severe Impact

889 Auwae Road

50P
ro

je
c

50P
ro

je
c

45

50P
ro

je
c

45

50P
ro

45

50P
ro

45

41 dBA
40

45

41 dBA
40

45

41 dBA
40

45

41 dBA
40

45

40 45 50 55 60 65 70 75 80Source 1 Results
41 dBA

40
40 45 50 55 60 65 70 75 80Source 1  Results

41 dBA
40

40 45 50 55 60 65 70 75 80

E i ti N i E (dBA)
Leq(day): 37 6 dBA

41 dBA
40

40 45 50 55 60 65 70 75 80

E i ti N i E (dBA)
Leq(day): 37.6 dBA

41 dBA
40

40 45 50 55 60 65 70 75 80

E i ti N i E (dBA)
Leq(day): 37.6 dBA

L ( i ht) 32 5 dBA

41 dBA
40

40 45 50 55 60 65 70 75 80

Existing Noise Exposure (dBA)Leq(night): 32.5 dBA

40 45 50 55 60 65 70 75 80

Existing Noise Exposure (dBA)Leq(night): 32.5 dBA

40 45 50 55 60 65 70 75 80

Existing Noise Exposure (dBA)

Ldn: 40 1 dBA

Existing Noise Exposure (dBA)

Ldn: 40.1 dBA

Existing Noise Exposure (dBA)



Increase in Cumulative Noise Levels AllowedIncrease in Cumulative Noise Levels AllowedIncrease in Cumulative Noise Levels Allowed
(FTA Manual Fig 3-2)

Increase in Cumulative Noise Levels Allowed
(FTA Manual Fig 3-2)

Increase in Cumulative Noise Levels Allowed
(FTA Manual Fig 3-2)

20

Increase in Cumulative Noise Levels Allowed
(FTA Manual, Fig 3-2)

20

Increase in Cumulative Noise Levels Allowed
(FTA Manual, Fig 3-2)

20

Increase in Cumulative Noise Levels Allowed
(FTA Manual, Fig 3-2)

20
(FTA Manual, Fig 3-2)

20

B
)

(FTA Manual, Fig 3-2)
20

B
)

20

B
)

15

20

e 
(d

B
)

15

e 
(d

B
)

15

ea
se

 (
d

B
)

15

ea
se

 (
d

10

15

n
cr

ea
se

 (
d

10n
cr

ea
se

10n
cr

ea
se

10

re
 In

cr
ea

se

10

re
 In

cr
e

10

o
su

re
 In

cr
e

10

o
su

re
 In 10

o
su

re
 In

5

10

xp
o

su
re

 In

5xp
o

su
re

5

e 
E

xp
o

su
re

Source 2 Results
5

e 
E

xp
o

s

Source 2  Results
5

o
is

e 
E

xp
o

s

Leq(da ) 28 4 dBA

5

o
is

e 
E

x

Leq(day): 28.4 dBA

5

o
is

e 
E

x

Leq(day): 28.4 dBA
( i h ) 26 8 dBA 0 dB0

5

N
o

is
e 

E
x

Leq(night): 26.8 dBA 0 dB0N
o

is
e

Leq(night): 26.8 dBA 0 dB0
40 45 50 55 60 65 70 75 80

N
o

is
e

Ldn: 33 5 dBA

0 dB0
40 45 50 55 60 65 70 75 80

N
o

Ldn: 33.5 dBA

0 dB0
40 45 50 55 60 65 70 75 80

N
o

Existing Noise Exposure (dBA)Incremental Ldn (Src 1 2): 41 0 dBA

40 45 50 55 60 65 70 75 80

Existing Noise Exposure (dBA)Incremental Ldn (Src 1-2): 41.0 dBA

40 45 50 55 60 65 70 75 80

Existing Noise Exposure (dBA)( )

40 45 50 55 60 65 70 75 80

Existing Noise Exposure (dBA)

Moderate Impact Severe Impact 889 Auwae Road

Existing Noise Exposure (dBA)

Moderate Impact Severe Impact 889 Auwae Road

Existing Noise Exposure (dBA)

Moderate Impact Severe Impact 889 Auwae Road

g ( )

Moderate Impact Severe Impact 889 Auwae Road

g ( )

Moderate Impact Severe Impact 889 Auwae Road



Project: Hawaii Mass Transit Agency Base Yard and Maintenance Facility
Receiver: 889 Auwae Road

Source Distance Project Ldn Existing Ldn Mod. Impact Sev. Impact Impact?
1 Bus Operating Facility 670 ft 40.1 dBA 54 dBA 55 dBA 61 dBA None
2 Buses (diesel-powered) 630 ft 33.5 dBA 54 dBA 55 dBA 61 dBA None
3 --  ft 54 dBA 55 dBA 61 dBA
4 --  ft 54 dBA 55 dBA 61 dBA
5 --  ft 54 dBA 55 dBA 61 dBA
6 --  ft 54 dBA 55 dBA 61 dBA

Combined Sources 41 dBA 54 dBA 55 dBA 61 dBA None
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Project: Hawaii Mass Transit Agency Base Yard and Maintenance Facility
Receiver: 501 Auwae Road

Source Distance Project Ldn Existing Ldn Mod. Impact Sev. Impact Impact?
1 Bus Operating Facility 2041 ft 28.0 dBA 54 dBA 55 dBA 61 dBA None
2 Buses (diesel-powered) 650 ft 33.3 dBA 54 dBA 55 dBA 61 dBA None
3 --  ft 54 dBA 55 dBA 61 dBA
4 --  ft 54 dBA 55 dBA 61 dBA
5 --  ft 54 dBA 55 dBA 61 dBA
6 --  ft 54 dBA 55 dBA 61 dBA

Combined Sources 34 dBA 54 dBA 55 dBA 61 dBA None
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Project: Hawaii Mass Transit Agency Base Yard 
and Maintenance Facility

Project Results Summary

Existing Ldn: 54 dBA
Receiver Parameters Total Project Ldn: 56 dBA

Receiver: Undeveloped DHHL land Total Noise Exposure: 58 dB
Land Use Category: 2. Residential Increase: 4 dBA

Existing Noise (Measured or Generic Value): 54 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Sources 1+2): --
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Noise Source Parameters
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Noise Source Parameters Source 1
Source Type: Stationary Source

Specific Source: Bus Operating Facility Source 1  Results

Daytime hrs Avg. Number of Buses/hr 2 Leq(day): 47.1 dBA
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2.8 Ldn: 49.6 dBA

Nighttime hrs Avg. Number of Buses/hr 1.4
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Distance Distance from Source to Receiver (ft) 280
Number of Intervening Rows of Buildings 0
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Noise Source Parameters Source 2
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 2  Results

Daytime hrs 3 Leq(day): 49.4 dBA
Speed (mph) 25 Leq(night): 47.9 dBA

Avg. Number of Events/hr 2 Ldn: 54.5 dBA



Incremental Ldn (Src 1-2): 55.7 dBA
Nighttime hrs 3

Speed (mph) 25
Avg. Number of Events/hr 1.4

Distance Distance from Source to Receiver (ft) 25
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
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