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Glossary of Acronyms and Hawaiian Terms* 
 
AASHTO American Association of State Highway Transportation Officials 
ADA  Americans with Disabilities Act 
ADAAG Americans with Disabilities Act Accessibility Guidelines 
AFS  Air Force Station 
ahupua‘a a land division usually extending from the uplands to the sea 
 
BAFS  Bellows Air Force Station 
BMP  Best Management Practice 
 
cfs  cubic feet per second 
CZM  Coastal Zone Management 
DEA  Draft Environmental Assessment 
DOH  Department of Health, State of Hawaii 
 
EA  Environmental Assessment 
FEA  Final Environmental Assessment 
FHWA  Federal Highway Administration 
FONSI  Finding of No Significant Impact 
 
HDOT  Hawaii Department of Transportation 
HRS  Hawai‘i Revised Statutes 
heiau  Pre-Christian place of worship; shrine 
iwi  bones of the dead 
 
kama‘āina  native born, one born in a place; acquainted, familiar 
LOS Level of Service 
  
makai  toward the ocean (seaward) 
mauka  toward the mountains (landward) 
MSL  mean sea level 
 
NPDES  National Pollutant Discharge Elimination System 
 
OEQC  Office of Environmental Quality Control 
ORTP  Oahu Regional Transportation Plan 
 
SCP  Sustainable Communities Plan 
SHPD  State Historic Preservation Division 
SMA  Special Management Area 
STIP  State Transportation Improvement Program 
 
TMDL  Total Maximum Daily Load 
vph  vehicles per hour 

                                                 
* English definitions of Hawaiian terms from Hawaiian Dictionary, Revised and Enlarged Edition (Pukui and Elbert, 
1986) and Dictionary of Hawaiian Legal Land-Terms (Lucas, 1995) 
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S.1 PROPOSING AGENCY AND ACTION 
 
Project Name  Kalaniana‘ole Highway, Replacement of Inoa‘ole Stream Bridge 

Proposing Agency State of Hawai‘i, Department of Transportation 

Approving Agencies State of Hawai‘i, Department of Transportation 

Project Location Inoa‘ole Stream Bridge is located on Kalaniana‘ole Highway at 
approximately milepost 3.88 in Waimānalo, Ko‘olaupoko District, on 
the island of O‘ahu.  The nearest cross streets are Inoa‘ole Street 
(approximately 580 feet or 0.11 mile on the Kailua side of the bridge) 
and Tinker Road, the entryway to Bellows Air Force Station 
(approximately 4,700 feet or 0.89 mile on the Makapu‘u side of the 
bridge). 

Tax Map Keys Lands makai of Kalaniana‘ole Hwy: 4-1-15:1 

Lands mauka of Kalaniana‘ole Hwy: 4-1-09:262 and 4-1-33:12, 13, 193 

Proposed Action The project proposes replacing the existing single-cell culvert with a six-
cell culvert.  Ancillary improvements include wing walls, drainage 
enhancements, guardrails, signs, and striping.  The replacement bridge 
will be constructed in phases to minimize traffic disruptions. 

Existing Uses of the Site and 
Surrounding Area 

Project is located within an existing highway right-of-way measuring 50 
feet wide.  The project area is bordered by a residential subdivision 
(Hale Aupuni) and polo field on the mauka side, and the Bellows Air 
Force Station (AFS) on the makai side.   

State Land Use  Urban District 

Ko‘olaupoko Sustainable 
Communities Plan (SCP) 

The project is consistent with the Ko‘olaupoko SCP, which seeks to 
avoid increased roadway capacity, but supports limited highway 
improvements, including those that improve safety and traffic flow. 

Zoning  Portions of the project area are variously located in the R-5 
(Residential), F-1 (Military and Federal), and AG-1 (Agriculture) zones   

Special Management Area 
(SMA) Designation 

The project area is located within the SMA and will require a SMA-
Major permit 
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S.2 ENVIRONMENAL REVIEW PROCESS 
 
Legal  Authority Chapter 343, Hawai‘i Revised Statutes (HRS) 

EA Triggers Use of public (federal and State) funds 

Use of public lands 

Anticipated Determination Finding of No Significant Impact (FONSI) 

 
 
 
S.3 PURPOSE OF AND NEED FOR ACTION 
 
A hydrologic and hydraulic study of Inoa‘ole Stream Bridge identified deficiencies that result in 
periodic flooding of Kalaniana‘ole Highway and surrounding land.  The study also determined 
bridge design parameters to increase storm water flow.  Replacing the existing single-cell culvert 
with a new six-cell culvert is needed to mitigate flood conditions on the highway, increase traffic 
safety for highway users, and address long-term maintenance issues.   
 
 
 
S.4 PROJECT ALTERNATIVES 
 
HDOT considered several bridge designs, including single-span and two-span bridges and 10-
cell and 6-cell culvert structures.  The 6-cell structure was selected as the option that would 
increase in stream flow capacity without significant drawbacks and environmental impacts.  To 
achieve an adequate increase in storm flow capacity, the other alternatives would have required 
major adjustments in road geometrics, re-grading to raise the roadway approaches, significant 
widening of the stream channel, and/or acquisition of public or private lands for additional road 
right-of-way—and, consequently, were dismissed.    
 
For comparative purposes, the potential impacts and mitigation measures of the no-action 
alternative and the preferred alternative (replacement with a 6-cell culvert structure) are 
summarized in the next section.   
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S.5 IMPACTS AND MITIGATIONS 
 

No Action Alternative (Preferred) Alternative 
Bridge Replacement with 6-Cell Culvert 

LANDFORM AND SOILS 

Immediate or Construction Impacts. None. Immediate or Construction Impacts.  Potential for soil 
erosion when stream banks are modified.   

Long-term or Operational Impacts. None. Long-term or Operational Impacts. None. 

Mitigation. Mitigation.  BMPs, including timely repaving and 
revegetation, will be implemented to minimize erosion. 

FLORA 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Vegetation may be 
cleared for stream bank modification and stabilization.   

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  None. 

Mitigation.  None required. Mitigation.  Any disturbance to riparian restoration efforts 
using native plants will be restored after construction.  

FAUNA 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  No impact expected 
on the habitats of threatened or endangered waterbirds. 

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  None. 

Mitigation.  None required. Mitigation.  BMPs will be implemented to avoid and 
minimize the introduction of pollutants into the stream, 
with a contingency plan in case of accidental petroleum 
spills.  To control erosion and siltation, excavation 
activities will be minimized, siltation containment devices 
used, and a revegetation plan developed.   

NATURAL HAZARDS 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Severe rainy weather 
during construction may delay project completion.   
 

Long-term or Operational Impacts.   Past experience 
with the existing single-cell culvert indicates that 
floodwaters may overtop the highway and cause 
flooding of surrounding properties.  Hazardous 
conditions render the possibility of highway closure.  

Long-term or Operational Impacts.  By increasing the 
stream flow capacity, the new multi-cell culvert is 
expected to reduce the incidences of flooding. 

Mitigation.  HDOT crews will need to monitor and 
clear clogged debris before and during heavy 
rainfalls.  Additional clean-up efforts may be needed. 

Mitigation.  The phasing plan provides for stream flow 
capacity that is equal to or greater than the existing flow 
capacity throughout the construction period. 
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No Action Alternative (Preferred) Alternative 
Bridge Replacement with 6-Cell Culvert 

WATER RESOURCES 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  During construction, 
impacts on water resources will be associated with erosion 
and sedimentation associated with excavation activities.   

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  None. 

Mitigation.  None. Mitigation.  Storm water runoff and erosion during project 
construction will be mitigated through the use of BMPs. 

AIR QUALITY 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  During construction, 
fugitive dust emissions will be generated by activities such 
as earthmoving and material blown from stockpiles and 
exposed areas. 

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  None.   

Mitigation.  None required. Mitigation.  Best Management Practices (BMPs) will be 
used to control fugitive dust, including watering, as 
needed, and limiting areas of exposure. 

NOISE 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Construction noise 
will increase with the most noticeable impact on 
residences near the project site. 

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  Noise levels will not 
increase appreciably over current levels since highway 
capacity and operating conditions will not change after the 
new bridge is built.  

Mitigation.  None required. Mitigation.  Specifications stipulated in the State 
Department of Health community noise control standards 
will be followed. 

VISUAL AND AESTHETIC RESOURCES 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Temporary visual 
disturbance to streetscape during construction.  

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  None.  

Mitigation.  None required. 
 
 
 
 
 

Mitigation.  None. 
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No Action Alternative (Preferred) Alternative 
Bridge Replacement with 6-Cell Culvert 

HISTORIC AND ARCHAEOLOGICAL RESOURCES 

Immediate or Construction Impacts.  None Immediate or Construction Impacts.  SHPD determined 
“no effect” on significant historic sites.   

Long-term or Operational Impacts.  None Long-term or Operational Impacts.  None. 

Mitigation. None Mitigation.  Chapter 6E, HRS protocols will be followed in 
the event of inadvertent discovery of human remains or 
cultural artifacts. 

LAND USE 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Temporary 
disruptions and inconveniences to surrounding land uses 

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  Bridge improvements 
are located on public lands.  The project will not cause 
displacement of any residential or commercial use. 

Mitigation.  None required. Mitigation.  See Transportation. 

SOCIAL AND ECONOMIC 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Project expenditures 
will temporarily boost the local economy, supporting 
short-term employment and local purchase of goods and 
services. 

Long-term or Operational Impacts.  Higher costs of 
maintaining an older bridge. 

Long-term or Operational Impacts.  Community’s 
transportation infrastructure will be improved.  

Mitigation.  None required. Mitigation.  None required. 

TRANSPORTATION 

Immediate or Construction Impacts.  None. Immediate or Construction Impacts.  Potential for short-
term congestion and inconveniences. Access to 
surrounding properties will not be affected. 

Long-term or Operational Impacts.  None. Long-term or Operational Impacts.  New bridge and 
roadway approaches will be designed to current standards.  

Mitigation.  None required. Mitigation.  Traffic controls, barriers, and signs will be 
placed to provide for safe movement through the project 
area.  Public notices, electronic signboards will be used to 
notify the public about roadwork. 

COMMUNITY SERVICES AND FACILITIES 

Immediate or Construction Impacts. None. Immediate or Construction Impacts.  None. 

Long-term or Operational Impacts. None. Long-term or Operational Impacts.  None. 

Mitigation. None. Mitigation.  Emergency access will be maintained at all 
times. 
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S.6 APPROVALS AND PERMITS 
 
Government permits required or potentially required to implement the proposed action: 
 
Federal  Department of Army Permit, Section 404, Clean Water Act 

State  Stream Channel Alteration Permit, (SCAP), Commission on Water Resources 
Management, State Department of Land and Natural Resources 
National Pollutant Discharge Elimination System (NPDES) Permit, Department of 
Health 
401 Water Quality Certification, Department of Health 
Construction Noise Permit, Department of Health 
Consistency Review, Coastal Zone Management Act, Office of Planning 

City and County Special Management Area Permit, City and County of Honolulu 

 
 
 
S.7 CONSULTATION AND COORDINATION 
 
The following agencies, organizations, and individuals provided input and comments prior to and 
during the Draft EA preparation stage: 
 
Federal Agencies Army Corps of Engineers 

U.S. Fish and Wildlife Service 

State Agencies Department of Land and Natural Resources: Commission on Water Resource 
Management, Division on Boating and Ocean Recreation, Engineering Division, Land 
Division 
Office of Civil Defense 
State Historic Preservation Division 
 

City Agencies Board of Water Supply 
Department of Parks and Recreation 
Department of Planning and Permitting 
Department of Transportation Services 
Fire Department 

Utilities Verizon Hawai‘i (now Hawaiian Telcom) 

Community Ms. Margaret Tanner (neighbor) 
Waimānalo Neighborhood Board 
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The Draft EA will be distributed to the following agencies, organizations, and individuals for 
review and comment: 
 
Federal Agencies U.S. Air Force 

U.S. Army Corps of Engineers: Civil Works Branch, Regulatory Branch 
U.S. Fish and Wildlife Service 

State Agencies Department of Education, Waimānalo Elementary & Intermediate School 
Department of Health 
Department of Land and Natural Resources 
Office of Hawaiian Affairs 
Office of Planning 
State Historic Preservation Division 

City Agencies Board of Water Supply 
Department of Design and Construction 
Department of Environmental Services 
Department of Facility Maintenance 
Department of Parks and Recreation 
Department of Planning and Permitting 
Department of Transportation Services 
Honolulu Fire Department 
Honolulu Police Department 

Utilities Hawaiian Electric Co. 
Hawaiian Telcom 
Oceanic Time Warner Cable 

Elected Officials State Representative Chris Lee 
State Senator Fred Hemmings 
City Councilmember, District 3 

Community Hale Aupuni Community Association 
Honolulu Polo Club 
Waimānalo Health Center 
Waimānalo Neighborhood Board, No. 32 

Libraries and Media Waimānalo Public Library 
Honolulu Advertiser 
Honolulu Star Bulletin 
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1 INTRODUCTION 
 
 
1.1  PROPOSING AGENCY AND ACTION 
 
The State of Hawai‘i, Department of Transportation, Highways Division (HDOT) proposes 
to replace an existing bridge on Kalaniana‘ole Highway (State Route 72) which crosses 
Inoa‘ole Stream.  The bridge is located in Waimānalo, in the Ko‘olaupoko District of 
O‘ahu.  Figure 1 shows the project location.  Figure 2 shows the project location on an 
aerial photo.  The bridge is bordered properties identified by the following Tax Map Keys 
(see Figure 3): 

 TMK 4-1-15: Parcel 01, U.S. Air Force Bellows Air Force Station (BAFS) to the north, 
northeast and south (on the makai or seaward side of Kalaniana‘ole Highway); 

 TMK 4-1-09:  Parcel 262, Department of Land and Natural Resources (owner), 
Waimānalo Polo Club (lessee) to the southwest;  Parcel 281, Hawaiian Homes Lands 
(owner), Honolulu Polo Club (lessee) to the southwest; 

 TMK 4-1-33: various parcels, Hale Aupuni Subdivision to the northwest.  The stream 
bank on the Kailua side of Inoa‘ole Stream (TMK 4-1-33: 193) is under the jurisdiction 
of the Hawai‘i Housing Finance and Development Corporation. 

 
HDOT owns and operates the highway and bridge structure, and is the lead agency for this 
project.  The project, titled “Kalaniana‘ole Highway, Replacement of Inoa‘ole Stream 
Bridge,” is listed in the State Transportation Improvement Program (STIP) for FY 2010 
(right-of-way acquisition) and FY 2011 (design and construction).  The STIP is the capital 
improvement program for near-term transportation projects in the state.  As a federal-aid 
project, the U.S. Department of Transportation, Federal Highway Administration (FHWA) 
will fund a portion of the improvements. 
 
 
1.2 PROJECT AREA 
 
Inoa‘ole Stream Bridge is located within the existing Kalaniana‘ole Highway right-of-way, 
which measures 50 feet wide through the project site.  In this area, Kalaniana‘ole Highway 
is an undivided two-lane highway with one lane in either direction.  The travel lanes are 12 
feet wide and there are paved shoulders on both sides varying in width from 4-6 feet.  No 
permanent changes are proposed in the roadway approaches to the bridge or to the 
alignment of the highway itself.  The construction area will extend for a distance of 
approximately 525 feet, encompassing the area from milepost 3.95 on the Kailua side of 
the bridge to milepost 4.05 on the Makapu‘u side.   Drainage improvements in support of 
the bridge structure will extend approximately 100 feet upstream or mauka of the bridge 
and 40 feet downstream or makai of the bridge.   
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1.3 PROJECT PURPOSE AND NEED 
 
HDOT is responsible for maintaining the functional and structural integrity of bridges on 
State highways.  The existing Inoa‘ole Stream Bridge is a reinforced concrete, single-cell 
culvert that was constructed in 1983.  The bridge has experienced flooding on several 
occasions in the past.  Damages due to flooding included embankment erosion on the 
downstream side of the bridge and debris accumulation on the travel lanes and metal 
guardrails and blockages in the culvert itself.  There has been flooding of the polo field but 
the extent of damage is unknown.  
 
In 1996, HDOT completed a “Hydrologic and Hydraulic Report for Inoa‘ole Stream 
Bridge” which examined floods that occurred in January 1988, January 1990, and March 
1991.  The study (see Appendix A) found that certain factors contributed to previous 
flooding:   
 
• The single-cell culvert has an inadequate opening size limiting its capacity. 
 
• Three existing utility lines located in the existing culvert contribute to clogging during 

heavy rainfall.  Debris entangled around the utility lines reduce the culvert’s effective 
flow area.   

 
• HDOT maintenance crews have been called to remove roadway debris on numerous 

occasions. 
 
Based on the findings of the study, a multi-cell bridge structure is required to mitigate 
flood conditions on Kalaniana‘ole Highway.  The improvements are needed to increase 
traffic safety for motorists and pedestrians and to address bridge maintenance concerns.   
 
 
1.4 PURPOSE OF THE DRAFT ENVIRONMENTAL ASSESSMENT 
 
This Draft Environmental Assessment (Draft EA or DEA) was prepared for the proposed 
action pursuant to Chapter 343, Hawai‘i Revised Statutes (HRS); and State Department of 
Health Title 11, Chapter 200, Administrative Rules.  The proposed action “triggers” 
Chapter 343 because State funds and public land will be used to replace the bridge.  This 
EA is also being submitted to the City and County of Honolulu pursuant to Chapter 205A, 
HRS, and Chapter 25, Revised Ordinances of Honolulu, for the Special Management Area 
Permit.   
 
The project will be funded, in part, by the U.S. Department of Transportation, Federal 
Highway Administration (FHWA).  HDOT is coordinating with FHWA to satisfy the 
requirements of the National Environmental Policy Act. 
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1.5 STEPS IN THE ENVIRONMENTAL REVIEW AND IMPLEMENTATION PROCESS 
 
Once completed, the Draft EA is submitted to the State Office of Environmental Quality 
Control (OEQC) for processing.  OEQC will notify the public that the Draft EA is 
available for review with an announcement in a bimonthly bulletin called the OEQC 
Environmental Notice.   Publication in the Notice initiates a 30-day comment period during 
which government agencies and interested members of the public can review and comment 
on the EA findings.  After the review period has ended, HDOT will review all comments 
and determine whether the EA warrants a Finding of No Significant Impact (FONSI).   
 
Additional channels for public input will be available after the environmental assessment is 
completed.  The project will need permits that have their own procedural requirements for 
public involvement (see Section 1.4, below).   
 
 
1.6 PERMITS AND APPROVALS REQUIRED OR POTENTIALLY REQUIRED 
 
The following government permits required or potentially required to implement the 
proposed action: 
 
• Department of Army Permit, Section 404, Clean Water Act  
• Stream Channel Alteration Permit, State Department of Land and Natural Resources 
• National Pollutant Discharge Elimination System (NPDES) Permit, State Department 

of Health 
• Construction Noise Variance, State Department of Health 
• 401 Water Quality Certification, State Department of Health 
• Consistency Review, Coastal Zone Management Act, State Office of Planning 
• Special Management Area Permit, City and County of Honolulu 
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1.7 PROJECT SUMMARY 
 
Project Name  Kalaniana‘ole Highway, Replacement of Inoa‘ole Stream Bridge 

Proposing Agency State of Hawai‘i, Department of Transportation 

Approving Agency State of Hawai‘i, Department of Transportation 

Anticipated 
Determination 

Finding of No Significant Impact (FONSI) 

Tax Map Keys Island of O‘ahu, 4-1 

Existing Uses of the Site Project is located within an existing highway right-of-way.  The 
project area is bordered by a residential subdivision (Hale Aupuni) and 
polo field on the mauka side, and the Bellows Air Force Station (AFS) 
on the makai side.   

Proposed Project The project proposes replacing the existing single-cell culvert with a 
multi-cell culvert.  Ancillary improvements include wing walls, 
drainage enhancements, guardrails, signs, and striping.  The 
replacement bridge will be constructed in phases to minimize traffic 
disruptions. 

State Land Use  Urban District 

Ko‘olaupoko Sustainable 
Communities Plan (SCP) 

Project is consistent with the Ko‘olaupoko SCP, which opposes 
increased roadway capacity, but supports limited highway 
improvements, including those that improve safety and traffic flow. 

Zoning  Zoning in the project area is influenced by the surrounding land uses.  
Portions of the project area are variously located in the R-5 
(Residential), F-1 (Military and Federal), and AG-1 (Agriculture) 
zones.   

Special Management 
Area (SMA) Designation 

The project area is located within the SMA and will require a SMA-
Major permit. 
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2. PROJECT ALTERNATIVES 
 
 
2.1 PROJECT BACKGROUND 
 
Inoa‘ole Stream flows under Kalaniana‘ole Highway via Inoa‘ole Stream Bridge, a single-
cell culvert constructed out of reinforced concrete.  The bridge measures approximately 66 
feet long and 48 feet wide.  The single-cell opening for stream flow is approximately 13.5 
feet wide by 4.5 feet high.  The bottom of the culvert cell opening at both the inlet and outlet 
is higher than the stream.  It is estimated that when the culvert cell is dry, the stream depth at 
the inlet is approximately 1 foot and the stream depth at the outlet is 1-2 feet.   
 
The upstream or mauka-side stream channel is unimproved and embankments are overgrown 
with weeds, shrubs, and trees.  The Kailua-side embankment rises approximately 20 feet high 
with a slope of approximately 3 to 1 (vertical to horizontal ratio).  The embankment abuts 
private house lots within the Hale Aupuni Subdivision.  The Makapu‘u-side embankment 
rises approximately 10 feet high with a slope of approximately 3 to 1 (vertical to horizontal 
ratio).  Adjacent to this embankment is a gravel pathway, which appears to be used for 
vehicular access. 
 
The downstream or makai-side stream channel is improved, trapezoidal in shape with a base 
width of approximately 55 feet and a 2 to 1 (vertical to horizontal ratio) side slopes.  
Embankments on both sides are lined with “concrete sacks” and extend from Inoa‘ole Stream 
Bridge to the Tinker Road stream crossing located approximately 500 feet downstream inside 
Bellows Air Force Station.  The improved channel appears to be in good condition. 
 
There is an existing 12-inch reinforced concrete pipe (rcp) on the makai, southeastern side of 
Inoa‘ole Bridge along the roadway’s side shoulder.  Runoff from the grassy area sheet flows 
into an existing roadside ditch and enters the 12-inch pipe.  The pipe outlets at the “concrete 
sack” stream embankment. 
 
Kalaniana‘ole Highway is a corridor for a number of utility lines.  There are three utility lines 
routed within and through the culvert that belong to Hawaiian Telcom and the Signal Corps.  
An underground, concrete-jacketed 18-inch sewer line is located on the upstream side of the 
bridge and belongs to the City and County of Honolulu.  Utility poles are located on both 
sides of the bridge along the highway and support overhead cables belonging to Hawaiian 
Electric Company and Hawaiian Telcom.    
 
Refer to Photographs 1 through 8. 
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Photo 1.  Kalaniana‘ole Highway and Inoa‘ole Stream Bridge (looking toward Makapu‘u) 
 

 
Photo 2. Makai side of Inoa‘ole Stream Bridge 
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Photo 3. Kalaniana‘ole Highway on Kailua side of Inoa‘ole Stream Bridge 

 

 
Photo 4. Kalaniana‘ole Highway on Makapu‘u side of Inoa‘ole Stream Bridge.  Tinker Road  
(to Bellows Air Force Station) intersects the highway approx. 480 feet from Inoa‘ole Bridge. 
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Photo 6. Upstream view (mauka) from bridge 

 

 
Photo 5. Downstream (makai) view from bridge 
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Photo 7. Inflow into single-cell culvert (mauka side of bridge) 

 

 
Photo 8. Outflow from single-cell culvert (makai side of bridge)
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2.1.1 Drainage Basin 
 

The drainage basin contributing runoff to Inoa‘ole Stream is approximately 1,523 
acres and extends from the upper ridges of the Koolau mountain range from an 
elevation of approximately 1,500 feet to the existing Inoa‘ole Stream culvert beneath 
Kalaniana‘ole Highway.  The terrain slope ranges from approximately 40-95 percent 
near the ridges and gradually flattens to 0.5 to 5 percent at the lower end near the 
highway crossing.  Most of the land, especially in the upper slopes, is undeveloped.  
There are some developed areas, mainly residential in the lower lying areas of the 
drainage basin. 

 
A main stream (Inoa‘ole) and two feeders contribute to the flow at Inoa‘ole Stream 
Bridge.  Each of the streams flow separately beneath Hīhīmanu Street and eventually 
merge into a single stream just mauka of Kalaniana‘ole Highway.  Stream flows are 
intermittent. 

 
2.1.2 Storm Water Flow 
 

The HDOT “Hydrologic and Hydraulic Report for Inoa‘ole Stream Bridge” included 
information on existing culverts at the project site relative to storm water capacity and 
storm water flows generated during a 50- and 100-year storm event.  It should be 
noted that all capacities and flows are based on clear water and do not take into 
consideration water carrying sediment and debris.  

 
Culvert Capacity 

 
 The existing Inoa‘ole Stream Bridge single-cell culvert has a capacity of 470 

cubic feet per second (cfs). 
 
 The capacity of the existing 8-cell culvert on Tinker Road, inside Bellows Air 

Force Station, is 2,510 cfs. 
 

Storm Water Flow Discharge 
 

 A 50-year storm event discharge is approximately 3,700 cfs. 
 
 A 100-year storm event discharge is approximately 4,300 cfs. 

 
 
2.2 ALTERNATIVES CONSIDERED 
 
A range of alternatives were considered in relation to the project purpose and need, including 
no action, alternative structural designs, and detour routes.  These options are described 
below. 
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2.2.1 No Action 
 

The no-action or no-build alternative would retain the existing condition at the 
Inoa‘ole Bridge stream crossing.  Environmental impacts would be avoided, 
construction costs spared, and there would be no need to obtain permits.  However, 
without improving the Inoa‘ole Stream drainage way beneath Kalaniana‘ole 
Highway, periodic storm water flooding would continue and Kalaniana‘ole Highway 
may be overtopped at the bridge site.  The no action alternative would continue to 
pose a hazard to the adjacent property owners and residents, the Waimānalo 
community, and to motorists using the highway. 

  
 
 2.2.2 Culvert Structure Design 

 
HDOT evaluated two structural alternatives to determine which design would best 
accommodate the 50-year storm water flow for the Inoa‘ole Stream Bridge. 

 
2.2.2.1 Single-Span and Two-Span Bridge Alternatives 
 

HDOT evaluated both the single-span and two-span alternatives to accommodate the 
50-year storm water flow; however, due to the existing topography, both bridges 
would have a limited vertical clearance from the bottom of the bridge deck to the 
invert (low point) of the stream.  Limited clearance means increased susceptibility to 
debris clogging and the increased likelihood of maintenance difficulties during and 
after a rainstorm event.   
 
In order to provide adequate vertical clearance, the bridge and roadway approaches 
would need to be raised by 3 to 4 feet.  The engineering required would include 
adjusting the road geometrics, re-grading further away from the bridge, and adding 
retaining walls.  The scale of construction would negatively affect the surrounding 
residents, nearby institutional uses, and the military.  

 
2.2.2.2 Multi-Cell Concrete Box Culvert Alternative 
 

HDOT evaluated the multi-cell alternative and found that it would not require as thick 
a top deck, thus allowing for a larger opening.  Advantages of the larger opening are: 
(1) to minimize potential debris from clogging the culvert and (2) to maintain the 
existing roadway elevations.  This alternative would also limit environmental effects 
to neighboring land uses.   
 
Two multi-cell box culvert designs were analyzed by HDOT. 
 
10-Cell Culvert Structure - HDOT calculations concluded that a 10-cell structure 
would be required to pass the 50-year flow under Kalaniana‘ole Highway without 
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overtopping.  However, calculations indicated that the existing upstream and 
downstream conditions cannot support a 50-year storm flow.  The storm water would 
be at the top of the embankments of the existing downstream channel.  On the 
existing upstream side, analysis indicated that the flow will overtop the south 
embankment and possibly flood Kalaniana‘ole Highway.   
 
In order for the 10-cell culvert structure to function without overtopping the highway 
and embankment approaches, the following would be required: 

 
• Widen the existing upstream channel from 35 feet to approximately 130 feet 
• Widen the improved downstream channel from 55 feet to approximately 130 feet 
• Raise the existing stream channel embankments to contain the flow within the 

stream 
• Improve the overall stream system from Kalaniana‘ole Highway to Hīhīmanu 

Street 
• Raise both roadway approaches of Kalaniana‘ole Highway 
• Acquire private and public lands for new roadway right-of-way 
• Relocate utilities and electrical power poles 
• Relocate the existing gravel roadway 
 
6-Cell Culvert Structure - HDOT considered the above conditions impractical and 
modified the culvert criteria based on existing site conditions.  The modified criteria 
include the following: 

 
1. The proposed culvert will have an equal or greater capacity than the 

improved downstream channel and the 8-cell culvert system under BAFS 
Tinker Road of 2,510 cfs (approximately equivalent to a 30-year storm). 

 
2. The culvert will provide the largest waterway opening the existing 

downstream channel will allow without major reconstruction. 
 

3. Since the existing stream bed elevation will be lower than the proposed 
culvert inlet and outlet bottom, protection of the inlet and outlet is 
recommended. 

 
4. The top of the culvert will match the existing elevations of the existing 

roadway approaches.    
 
Based on the above, modified criteria, a 6-cell culvert with six 12-feet by 4.75-feet 
rectangular openings was designed for Kalaniana‘ole Highway bridge crossing over 
Inoa‘ole Stream.  The 6-cell culvert has a capacity of 2,840 cfs, which exceeds the 
capacity of the 8-cell culvert on Tinker Road.  Dumped riprap with filter materials is 
proposed on the upstream western embankment.  Dumped riprap in conjunction with 
concrete cutoff walls are proposed at the inlet and outlet ends of the structure to 
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prevent undermining.  A new 18-inch concrete encased sewer line will be installed on 
the mauka side.   
 
The bridge structure would be approximately 90 feet long and 50 feet wide.  The 
width of the bridge contains two 12-foot wide travel lanes and 12-foot wide shoulders 
on both sides.  A 5-foot wide pedestrian pathway is integrated into both shoulders.  
The 6-cell concrete box culvert structure will improve the storm water flow beneath 
the bridge and reduce storm water overtopping of Kalaniana‘ole Highway at the 
bridge site. 

 
2.2.3 Detour Routes 
 
HDOT studied alternative detour routes before selecting phased construction as the method 
for implementing the project.  The detour routes considered are shown in Figure 4 and 
summarized below (see also Appendix E for the Detour Road Study). 
 
2.2.3.1 Makai Detour Route through BAFS   
 
A potential makai detour route would close Kalaniana‘ole Highway immediately north of the 
BAFS entry at Tinker Road and south of the Kalaniana‘ole Highway/ Inoa‘ole Street 
intersection.  Various scenarios were developed, of which the two main options were: 
 

• Alternate A:  Relocate the BAFS guard house to the north side of the 8-cell culvert 
and utilize a portion of Tinker Road as the detour route with a new, temporary 
roadway connection between Kalaniana‘ole Highway and Tinker Road.  Create a new 
roadway intersection to facilitate a relocated BAFS entrance driveway on the north 
side of the 8-cell culvert.  

 
• Alternate B:  Route a new temporary road between Kalaniana‘ole Highway and 

Tinker Road and install a prefabricated modular bridge over Inoa‘ole Stream.  
 
The makai detour options were discussed with representatives of the Air Force, but 
ultimately determined to be infeasible because of concerns for military security, uncertainty 
that the detour route would be available for the entire construction period, and potential 
impacts on subsurface cultural artifacts within the installation.   

 
2.2.3.2. Mauka Detour Route 
 
This alternative (not shown in Figure 4) considered closing Kalaniana‘ole Highway 
immediately north of the BAFS entry at Tinker Road and south of the Kalaniana‘ole 
Highway/ Inoa‘ole Street intersection with a detour road routed through the Hale Aupuni 
subdivision.  This alternative would have required a temporary crossing over Inoa‘ole Stream 
and removing improvements within private property, including residential structures, to 
accommodate the detour road. 
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The mauka detour route was dismissed because of major disruptions to Hale Aupuni 
residents and possible long- or short-term displacements. 
 
2.2.3.3 Utilize Existing Local Roadways   
 
Another detour alternative involved closing Kalaniana‘ole Highway immediately north of the 
BAFS entry at Tinker Road and south of the Kalaniana‘ole Highway/ Inoa‘ole Street 
intersection. This alternative proposed using existing, local roads within the area to serve as a 
detour road during construction.  Traffic along Kalaniana‘ole Highway would be routed 
mauka of the highway along Hīhīmanu Street and Pō‘alima Street (shown as Alternate C on 
Figure 4).  
 
This alternative was not recommended because: 
 

• Increased traffic movement through residential areas would be disruptive to the 
residents and increase the risk of accidents. 

 
• Increased traffic on Hīhīmanu and Pō‘alima Streets may cause accelerated wear and 

deterioration of the roadway. 
 

• An unnamed bridge/culvert on Hīhīmanu Street appears to be one-lane wide and does 
not have a bridge load rating.  This bridge would need to be improved. 

 
• Commercial businesses at the southern end of the Waimānalo Bay State Recreation 

Area would experience temporary reduced vehicular traffic, except for local traffic 
and traffic going to and from Bellows Air Force Station, Waimānalo Bay State 
Recreation Area, and the Waimānalo and Honolulu Polo Fields. 

 
Given the serious disadvantages and infeasibility of constructing a detour route, HDOT 
selected phased construction as the method of implementing replacing the bridge. 
 
 
2.3 PREFERRED ALTERNATIVE 
 
Based on findings of the Hydrologic and Hydraulic Report for Inoa‘ole Stream Bridge 
prepared by HDOT, the preferred alternative is to replace the existing bridge with a 6-cell 
culvert bridge.  This document examines the environmental affects of the preferred 
alternative (also referred to as the “proposal” or “proposed action”).  Comparison with the 
no-action (or no-build) alternative is shown in the Summary at the front of this document.  
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3. PROJECT DESCRIPTION 
 
 
3.1 PROJECT DESCRIPTION 
 
The replacement bridge will be in the same location as the existing bridge in order to 
maintain the existing alignment of Kalaniana‘ole Highway.  The highway will not be 
widened, except for the bridge approaches in order to comply with design guidelines 
provided by the American Association of State Highway and Transportation Officials 
(AASHTO), Hawai‘i Statewide Uniform Design Manual for Streets and Highways, and the 
Americans with Disabilities Act.  Refer to Figure 5.  
 
The existing single-cell box culvert will be replaced with a new 6-cell box culvert bridge 
structure in order to provide a wider drainage way below the bridge.  The new bridge will be 
approximately 90 feet long and 50 feet wide.  Major elements of the proposed structure are 
described below. 
 
Bridge Structure (see Figures 5-7)  
  
1. The proposed replacement bridge will consist of two 12-foot wide travel lanes, 12-foot 

shoulders that will include 5-foot wide accessible walkways on both sides, and guardrails. 
 
2. The 6-cell culvert will be comprised of six cells, each with an opening approximately 

12.0 feet wide by 4.75 feet high. 
 
3. Bridge approach guardrails will be provided on both sides of the bridge and extend 

approximately 25 feet.  The bridge roadway shoulders will merge back to the existing 
highway shoulders. 

 
4. The roadway speed limit will remain at the level currently posted of 25 miles per hour. 
 
Drainage Improvements (see Figures 8-10) 
 
5. On the upstream side, the stream channel will be widened to facilitate the flow of storm 

water to the culvert.  A concrete wingwall on the southeast (Makapu‘u) end of the culvert 
will extend approximately 28 feet upstream and merge into the southeastern stream bank.  
A riprap revetment on the southwest (Kailua) end of the culvert will extend 
approximately 100 feet on the southwestern stream bank.  The concrete wingwall and 
riprap revetment will channel the storm water stream flow into the culvert.  A 3-foot thick 
riprap revetment will extend 7 feet upstream. 

 
6. On the downstream side, the 6-cell culvert will utilize concrete wingwalls to merge into 

the existing lined stream banks.  A 3-foot thick riprap revetment will extend 12 feet 
downstream. 

 



Inoa‘ole Stream Bridge Replacement  Chapter 3 
Draft Environmental Assessment  PROJECT DESCRIPTION 
 
 

 
 

 
 
  

3-2 

Sewer Replacement (see Figures 11-12) 
 
7. An existing City and County of Honolulu 18-inch concrete encased sewer line is located 

on the mauka side of the existing bridge.  A new 18-inch concrete encased sewer line will 
be structurally attached to the new culvert on the mauka side to replace the existing sewer 
line.   
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3.2 BRIDGE CONSTRUCTION PHASING 
 
In order to maintain an active roadway on Kalaniana‘ole Highway and keep an open stream 
channel to facilitate potential storm water flows during construction, HDOT proposes to 
construct the new multi-cell culvert structure in phases.  The phases are illustrated in Figures 
13and 14 and described below: 
 
Phase 1.  Phase 1 is located at the southern side of the 6-cell culvert structure and involves 
relocation of the 18-inch sewer line, two new sewer manholes, and portions of retaining walls 
5 and 6.  The work will be done off of the existing structure and should have limited effects 
on the active roadway. 
 
Phase 2.  Phase 2 is located at the northeast corner of the 6-cell culvert structure and involves 
demolition of the northeast corner portion of the existing culvert and construction of a 
portion of two cells of the 6-cell culvert.  Two travel lanes, a shoulder, and a mauka sidewalk 
are provided.  A temporary guardrail separates the construction area from the active roadway. 

 
Phase 3.  Phase 3 is located at the eastern center portion of the 6-cell culvert structure and 
involves demolition of an eastern center portion of the existing culvert, next to the newly 
constructed Phase 2 portion, and construction of the eastern center portion of two cells of the 
6-cell culvert.  Two travel lanes, shoulders, and a mauka sidewalk are provided.  Temporary 
guardrails separate the construction area from the active roadway. 
 
Phase 4.   Phase 4 is located at the southeast corner of the 6-cell culvert structure and 
involves demolition of the southeast corner portion of the existing culvert and construction of 
a portion of two cells of the 6-cell culvert.  Two travel lanes, a shoulder, and a makai 
sidewalk are provided.  A temporary guardrail separates the construction area from the active 
roadway. 
 
During Phases 1, 2, 3 and 4, potential storm water flows, which may occur during 
construction, would continue to flow through the existing culvert’s single cell opening. 
 
Phase 5.  Phase 5 is located at the northwest corner of the 6-cell culvert structure and 
involves demolition of a northwest corner portion of the existing culvert and construction of 
the remaining four cells of the 6-cell culvert.  Two travel lanes, a shoulder, and a mauka 
sidewalk are provided.  A temporary guardrail separates the construction area from the active 
roadway.  The existing culvert’s single cell opening is aligned with the new 6-cell culvert to 
facilitate potential storm water flows during construction. 
 
Phase 6.  Phase 6 is located at the western center portion of the 6-cell culvert structure and 
involves demolition of the eastern center portion of the existing culvert, next to the newly 
constructed Phase 5 portion, and construction of the eastern center portion of the remaining 
four cells of the 6-cell culvert.  Two travel lanes, shoulders, and a mauka sidewalk are 
provided.  Temporary guardrails separate the construction area from the active roadway.  
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Similar to Phase 5, the existing culvert’s single cell opening is aligned with the new 6-cell 
culvert to facilitate potential storm water flows during construction.   
 
Phase 7.  Phase 7 is located at the southwest corner of the 6-cell culvert structure and 
involves demolition of the remaining southwest corner portion of the existing culvert and 
construction of the remaining four cells of the 6-cell culvert.  Two travel lanes, a shoulder, 
and a makai sidewalk are provided.  A temporary guardrail separates the construction area 
from the active roadway.  The completed Phase 2, 3, and 4 cells would facilitate potential 
storm water flows during construction of Phase 7. 
 
Phase 8.  Phase 8 is located at the southern side of the 6-cell culvert structure and involves 
the construction of retaining walls.  The work will be done off of the completed structure and 
should have limited effects on the active roadway. 
 
 
3.3  PROJECT SCHEDULE AND COST ESTIMATE 
 
Project mobilization and construction is anticipated to occur over 18 months.   
 
HDOT and FHWA are jointly funding the project through the Statewide Transportation 
Improvement Program (STIP), which indicates programmed amounts of $500,000 for land 
acquisition in FY 2010 and $6,600,000 for construction in FY 2011.   
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3.4  PROJECT COORDINATION 
 
Other Transportation Projects 
 
HDOT has proposed more extensive highway improvements under a project titled: 
Kalaniana‘ole Highway Improvements, Olomana Golf Course to Waimānalo Beach Park 
Project, FAP No. STP-072-1(44).  The FEA/FONSI for this project was completed in March 
2007.  Like the Inoa‘ole Stream Bridge replacement, the proposed highway improvements 
are not intended to increase traffic capacity, but to improve the operation and safety of the 
existing facility and enhance highway aesthetics.  According to project and environmental 
documents, improvements will be made to roadway medians and turn lanes, sidewalks and 
crosswalks, bike lanes, signage, and bus stops.  Still under consideration when the FEA was 
completed were options to place utility lines underground or to relocate utility poles.   
 
The highway improvements project extends for approximately 3.5 miles and is planned for 
implementation in four phases: (1) median improvements in the vicinity of Olomana Golf 
Links, (2) Olomana Golf Links to Pō‘alima Street, (3) Pō‘alima Street to ‘Ālo‘ilo‘i Street, 
and (4) ‘Ālo‘ilo‘i Street to Waimānalo Beach Park.  Inoa‘ole Stream Bridge is located 
between Pō‘alima Street and ‘Ālo‘ilo‘i Street.   
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HDOT is actively coordinating the highway improvements and Inoa‘ole Stream Bridge 
projects; however, these are separate projects to allow funding from different sources and 
greater flexibility in scheduling.  Moreover, replacement of Inoa‘ole Stream Bridge has 
independent utility, even without the larger highway improvements project.  The bridge is 
programmed to occur before the Pō‘alima Street to ‘Ālo‘ilo‘i Street phase of Kalaniana‘ole 
Highway improvements, but the roadway approaches are being designed to fully integrate 
with future highway modifications.   
 
 
Waimānalo Watershed Restoration 
 
A number of federal and State agencies and community organizations are involved in an 
effort to improve the water quality of Waimānalo Stream and its tributaries.  In 2001, the 
U.S. Environmental Protection Agency and Hawai‘i Department of Health prepared the 
Waimānalo Stream TMDL Implementation Plan, under which the total maximum daily load 
(or TMDL) is the maximum amount of nutrients or sediments that can enter into Waimānalo 
Stream without violating the State’s water quality standards.  The plan covers five segments 
of Waimānalo and Kahawai Streams, but does not cover Inoa‘ole Stream.  Nevertheless, the 
plan adopts a watershed perspective that is relevant to Inoa‘ole Stream.  In recent years, there 
have been community-based efforts that address Inoa‘ole Stream’s role in the overall 
watershed.  For example, native vegetation was planted along the banks of the Inoa‘ole 
Stream, including a section adjacent to the bridge project.  Bridge improvements will be 
coordinated with any ongoing riparian restoration effort. 
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4 AFFECTED ENVIRONMENT, IMPACTS, AND MITIGATION 
 
4.1 PHYSICAL RESOURCES 
 
4.1.1 Geology and Soils 
 
Existing Conditions 
 
The general geology of Waimānalo is characterized by three major geological units.  These 
units are basaltic bedrock, alluvium, and coralline deposits.  Basaltic bedrock defines the 
western, southern, and eastern boundaries of Waimānalo and generally consists of basaltic 
flows and dikes of the Ko‘olau dike complex.  Alluvium generally lies at the foot of the 
basalt and primarily consists of highly weathered basaltic sand, gravel, cobbles, and 
boulders in a matrix of non-calcareous clays and silts.  Marine calcareous deposits are 
expected to occur seaward of the alluvium and generally consists of recent beach and dune 
sand and other coralline deposits, including older lithified dunes.  The alluvium is typically 
interlayered with coralline deposits in the Waimānalo area. 
 
The topography varies considerably as the terrain rises inland from the shoreline to the 
Ko‘olau Mountain Range.  The valley floor consists of a flat coastal plain that transitions 
into gentle rising lands with less than 12 percent slope in the inland regions.  At the foot of 
the Ko‘olau s, the slope ranges from 12 to 20 percent.  In the remaining mountain region to 
the crest of the Ko‘olau Range, slopes range from 20 percent to nearly vertical. 
 
According to the U.S. Department of Agriculture Soils Conservation Service, soils at the 
project site are classified as the Ka‘ena-Waialua Association which occurs on the coastal 
plains, talus slopes, and in drainage ways (see Figure 15).  The soils developed in alluvium 
and have a wide range of texture and drainage characteristics.  The soils of this association 
occurring in Waimānalo include Ka‘ena, Waialua, Hanalei, Kawaihāpai, Jaucas, Hale‘iwa, 
Kaloko, Mokulē‘ia, and coral outcrop.   
 
Potential Impacts and Mitigation Measures 
 
Excavation will be required to accommodate the new culvert structure and up-stream 
grading is also required to widen the stream banks in order to direct the stream flow into 
the widened culvert structure. 
 
To address erosion control, the following mitigation measures will be implemented:   
  
• Riprap will be placed along the upstream, Kailua-side of the stream embankment to 

minimize erosion. 
 
• Riprap will be placed at the inlet and outlet of the culvert to prevent undermining. 
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• Approved site-specific BMPs will be carried out following each phase of the culvert 
construction process, including backfilling excess excavation and paving or 
revegetating soils exposed by grading to minimize erosion. 

 
No adverse impact to adjacent structures is anticipated during bridge construction. 
 
 
4.1.2 Climate and Air Quality 
 
Existing Conditions 
 
The climate of Waimānalo is generally representative of Windward O‘ahu.  The 
temperatures in the area are typically mild and uniform, with the monthly average ranging 
from 70 degrees F in January to 78 degrees F in August.  The average annual temperature 
is 74 degrees F.  Average annual rainfall in the Waimānalo area varies considerably with 
elevation.  At the shoreline, average annual rainfall is approximately 40 inches while the 
average annual rainfall is approximately 100 inches in the Ko‘olau Mountain Range.  
Seasonal variation in rainfall occurs with higher rainfall during the months of November 
through April.  Prevailing winds are northeasterly trade-winds which occur approximately 
70 percent of the time.  Trade-wind frequency ranges from about 45 percent in January to 
more than 90 percent in July.  High winds are most likely to occur during the winter 
months.  Humidity in the area ranges between 70 to 80 percent with higher humidity levels 
occurring during the winter months and lower during the summer months. 
 
The State Department of Health operates a network of air quality monitoring stations at 
various locations on O‘ahu.  The air quality monitoring stations located closest to the 
project site are in Honolulu and Sand Island, more than 15 miles to the west and separated 
by the Ko‘olau Mountain Range.  In general, however, it can be assumed that air quality in 
the project area is good.  The predominant source of air emissions is vehicular traffic that 
produces carbon monoxide (CO) and carbon dioxide (CO2).  Persistent trade winds 
contribute to favorable climatic conditions for air quality, and there are no large, stationary 
industrial facilities in the immediate vicinity.  Although agricultural activities in rural areas 
can contribute to air pollution, there is no large scale agricultural activity in the project 
vicinity. 
 
Potential Impacts and Mitigation Measures 
 
Construction activities will result in temporary and localized impacts on air quality in areas 
adjacent to the construction site.  Equipment used during the construction phase will emit 
exhaust and airborne particulates, and construction work will produce dust.  Due to the low 
background levels of pollutants in the area and favorable climatic conditions, increased 
vehicular emissions are not expected to be significant.  Construction vehicles will arrive 
and depart during non-peak hours.  The contractor will use vehicles that are properly 
maintained. 
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During demolition and construction, the contractor will sprinkle water, as necessary, to 
control dust.  Transported or stored soils will be covered.  Areas graded and cleared of 
vegetation will be revegetated as soon as possible to reduce dust.   
 
Construction activities will employ fugitive dust emission control measures in compliance 
with provisions of the State Department of Health Rules and Regulations (Chapter 43, 
Section 10), and Hawai‘i Administrative Rules (HAR), Chapter 11-60.1, “Air Pollution 
Control,” Section 11-60.1-33 on Fugitive Dust. 
 
In the long-term, the proposed bridge replacement project is not expected to produce 
changes in traffic volume that would have a marked effect on vehicular air emissions.   

 
 

4.1.3 Hydrology and Water Quality 
 
4.1.3.1 Groundwater 
 
Existing Conditions 
 
Three major hydrologic units occur in the Waimanalo area and include the high-level water 
in dike-intruded lava flows in the upper mountain regions; basal water in dike complexes 
in the coastal area; and basal water in coastal plain sediments.  Dikes are dense, poorly 
permeable remnant conduits through which lava extruded from the Ko‘olau volcanic 
shield. 
 
The permeable compartments behind the dikes form natural reservoirs for groundwater.  In 
the coastal regions, the dike complex underlies alluvium and coastal plain deposits.  These 
alluvium and coastal plain deposits form a cap over the dike complex that confines the 
groundwater under artesian pressure.  This groundwater is commonly described as basal 
water.  Basal groundwater also occurs at shallow depths in the sedimentary deposits 
underlying the coastal plain in the Waimānalo area.  The groundwater floats on the heavier 
seawater due to the density difference between fresh water and saline water.  The fresh 
water characteristically forms a lens-shape body floating over the saline water.  The fresh 
water lens is dynamic due to variations in water discharge from pumpage, tidal action, and 
recharge. 
 
Potential Impacts and Mitigation Measures 
 
Construction methods anticipated for this project will not affect groundwater underlying 
the project site.  Nor are construction activities expected to introduce or release any 
materials into the soil that could adversely affect the groundwater. 
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4.1.3.2 Surface Water Drainage System 
 
Existing Conditions 
 
The drainage shed of the Waimānalo is defined by the Ko‘olau Mountain Range, Aniani 
Nui Ridge, and Keolu Hills.  Within these boundaries the entire valley encompasses a land 
area of approximately 11 square miles, and has a topography which varies from low lying 
coastal plain along the shoreline to gently rising lands in the middle section, and steep 
Ko‘olau Mountain cliffs at the upper regions.   
 
The existing Waimānalo Valley drainage system consists primarily of overland flow to 
numerous natural water courses which reduce to three major stream outlets discharging 
into Waimānalo Bay.  The three outlets are the perennial Waimānalo Stream, which drains 
about 4.8 square miles, intermittent Inoa‘ole Stream, which drains about 3.3 square miles, 
and an unnamed stream (sometimes referred to as Kahawai Stream) which drains about 0.5 
square miles (Hawai‘i Department of Land and Natural Resources, 1976).   
 
The proposed bridge will replace an existing bridge which spans over Inoa‘ole Stream.  
Most of the stream lies in the coastal plain and, in this flat area, the stream is a tidal 
channel.  There are no drainage improvements in the vicinity of the project site, except for 
the downstream Bellows AFS multi-cell culvert below Tinker Road.  The proposed project 
will provide additional storm drainage capacity at the bridge structure during rainstorm 
conditions. 
 
Clean Water Act, Section 303(d)   
 
The federal Clean Water Act requires states to collect and review surface water quality 
data and related information, and to prepare and submit to the U.S. Environmental 
Protection Agency biennial lists of waterbodies that are impaired (i.e., not expected to meet 
state water quality standards).  For all impaired waters, the Hawai‘i Department of Health 
(DOH) is required to compute the Total Maximum Daily Load (TMDL), which is the 
maximum amount of a pollutant (from point and nonpoint sources) that a waterbody can 
receive and still meet water quality standards, and to establish an allocation of that amount 
to the pollutant’s sources.     
 
The Department of Health estimated TMDLs for Waimānalo Stream in March 2001.  As 
noted in the report, TMDLs were calculated for only the perennial freshwater portions of 
Waimānalo Stream because it was the only portion included in the 1988 303(d) List of 
Impaired Waterbodies.  The TMDL Implementation Plan (DOH, August 2001) calls for 
pollutant reductions in five segments of the Waimānalo Stream Watershed:  Upper 
Kahawai, Middle Kahawai, Upper Waimānalo, Middle Waimānalo, and Lower Tributary.  
Inoa‘ole Stream was not included in the TMDL studies. 
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Potential Impacts and Mitigation Measures 
 
The bridge replacement project is not expected to have an adverse impact on water 
resources.  Stream flow will be maintained through the duration of construction activities.  
Drainage improvements will include placing riprap in the stream channel and require a 
Department of Army (DA) permit from the Army Corps of Engineers.  Proposed 
modifications to the stream banks and channel will require a Stream Channel Alteration 
Permit (SCAP) from the Commission on Water Resources Management in the Department 
of Land and Natural Resources.  A best management practices plan will be submitted with 
the DA and SCAP applications to mitigate impacts on Inoa‘ole Stream. 
 
 
4.1.4 Natural Hazards 
 
4.1.4.1 Flood and Tsunami 
 
Existing Conditions 
 
According the Federal Emergency Management’s Flood Insurance Rate Map (FIRM), 
lands at the project site are designated as Zone AE, or areas of 100-year flooding with 
determined base flood elevations (see Figure 16).   
 
Flooding of large areas in Waimānalo during severe rainstorms has primarily been 
attributed to the small carrying capacities of streams, inadequate road under crossings, and 
the topography of the low-lying coastal plains.  
 
The project area is near a tsunami evacuation zone, which extends makai of the highway 
between Bellows AFS and Waimānalo Beach Park (see Figure 17).   
 
Potential Impacts and Mitigation Measures 
 
The new culvert will improve storm flow at the bridge site and is not anticipated to 
adversely impact Inoa‘ole Stream.  The new culvert will accommodate a flow capacity 
equivalent to a 30-year storm event which is approximately six times greater than the 
existing box culvert.  Culvert repairs may be required after the 100-year and 50-year storm 
events but the culvert will continue to be usable.  Flooding is anticipated during the 100-
year and 50-year storm events due to the existing upstream and downstream conditions, 
which cannot support either storm event.  Even if a bridge structure were to support the the 
50- and 100-year storm events, flooding might still occur unless major reconstruction is 
done to the existing stream channel.  Backwater calculations were not performed by HDOT 
since the new culvert span is anticipated to be equal or greater than the stream channel 
bottom.  HDOT developed the culvert design in compliance with all applicable flood zone 
standards. 
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The phasing plan has been designed to allow the bridge to be reconstructed in place.  
Kalaniana‘ole Highway will operate with one travel lane in either direction throughout the 
construction period.  The new multi-cell culvert will be constructed in stages to maintain 
openings that accommodate stream flow.   
 
 
4.1.4.2 Seismic Activity 
 
The island of O‘ahu rarely experiences earthquakes because the island is not situated in a 
highly seismic area.  The Uniform Building Code (UBC) provides minimum design criteria 
to address the potential for damages due to seismic disturbances.  The UBC seismic 
provisions contain six seismic zones, ranging from 0 (no chance of severe ground shaking) 
to 4 (10% chance of severe shaking in a 50-year interval). O‘ahu is in UBC Seismic Zone 
2A.  
 
Potential Impacts and Mitigation Measures 
 
The replacement bridge, roadway approaches, and auxiliary structures will be designed to 
current seismic standards.   
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4.1.5 Noise 
 
Existing Conditions 
 
A noise assessment was conducted for the Kalaniana‘ole Highway Improvements project 
by D.L. Adams in 2004.  The study evaluated the existing acoustical environment by 
taking ambient noise level measurements at three locations on Kalaniana‘ole Highway.  
The locations closest to Inoa‘ole Bridge were Kalaniana‘ole Highway near Pō‘alima Street 
(north of the bridge) and Kalaniana‘ole Highway near Hilu Street (south of the bridge).  
The Pō‘alima Street location is characterized as neighborhood scale commercial, while the 
Hilu Street location is residential in character.  Adjacent to the Inoa‘ole Bridge project 
area, residences in the Hale Aupuni subdivision are located along the northern bank 
(Kailua side) of Inoa‘ole Stream and along Kalaniana‘ole Highway. 
 
The 2004 D.L. Adams noise study found that at 15 feet from the highway, sound levels 
range from approximately 70 dBA during the daytime hours to approximately 60 dBA 
during the night.  Therefore, existing daytime noise levels exceed the FYWA guildines of 
67 dBA (maximum) at the exterior of the nearest residences.  Noise predictions indicated 
that any residence within 60 feet of the edge of Kalaniana‘ole Highway exceeds the 
FHWA guidelines.  Although traffic was the dominant noise source at the measurement 
locations, other noise sources included wind, birds, and small aircraft. 
 
Potential Impacts and Mitiation Measures 
 
Construction-related Noise 
 
Construction noise impacts are unavoidable, but will be temporary.  The surrounding 
residential properties may be impacted by project construction noise due to their proximity.  
Actual noise levels produced during construction will be a function of the methods 
employed during each stage of construction.  Equipment likely to be used include drill rig, 
crane, excavator, backhoe, front-end loader, grader, forklift, semi-trucks, dump trucks, 
concrete trucks, compactors, paving equipment, and compressors.  Typical ranges of 
construction equipment noise vary between 70 and 95 dBA, which exceeds permissible 
levels.  Earthmoving equipment, e.g., backhoes, front loaders, bulldozers, and diesel-
powered trucks, will probably be the loudest equipment used during construction.  The 
contractor will be required to maintain and properly muffle construction equipment and on-
site vehicles that exhaust gas or air.   
 
In cases where construction noise exceeds, or is expected to exceed the State’s “maximum 
permissible” property line noise levels, a permit must be obtained from the State 
Department of Health under Hawai‘i Administrative Rules Chapter 11-46, Rules on 
Community Noise.  In order for the DOH to issue a construction noise permit, the 
contractor must submit a noise permit application to the DOH which describes the 
construction activities for the project.  Before issuing the permit, the DOH may require the 
contractor to incorporate noise mitigation into the construction plan.  The DOH may also 
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require the contractor to conduct a noise monitoring or community meeting inviting the 
neighboring residences and businesses to discuss construction noise.   
 
The contractor should use reasonable and standard practices to mitigate noise, such as 
using mufflers on machines with diesel and gasoline engines, using property tuned and 
balanced machines, and so forth.  The DOH may require additional noise mitigation 
treatments, such as a temporary barrier around a generator.   
 
Specific permit restrictions required for construction projects by the DOH are: 
 
• No permit shall allow construction activities creating excessive noise before 7:00 am 

and after 6:00 pm of the same day 
• No permit shall allow construction activities which emit noise in excess of 95 dBA 

except between 9:00 am and 5:30 pm of the same day 
• No permit shall allow construction activities which exceed the allowable noise levels 

on Sundays and on certain holidays.  Pile driving and other activities exceeding 95 
dBA will be prohibited on Saturdays. 

 
The DOH noise permit does not limit the noise level generated at the construction site, but 
rather the times at which noisy construction can take place.  Therefore, noise mitigation for 
construction activities will be addressed using project management to ensure compliance 
with time constraints. 
In addition to the noise permit, a noise variance may be requested from the DOH for the 
specific occasions when work hours need to be extended into the evenings and/or on 
weekends to implement the overall construction schedule.     
 
Long-term Noise Impacts 
 
The 2004 D.L. Adams noise study also modeled changes in noise levels that could be 
attributed to the proposed highway improvements.  Like that project, replacing Inoa‘ole 
Stream Bridge will not change traffic counts or operational conditions (i.e., the posted 
speed limit).  The traffic study predicted that noise levels after the project is completed 
would be the same, or within 1dB of the existing noise levels prior to construction. 
 
The noise study concluded that since the existing traffic noise currently exceeds FHWA 
guidelines for residences within 60 feet of Kalaniana‘ole Highway, the traffic noise after 
the new road is completed is also likely to exceed the FHWA guidelines.  However, the 
project’s impact on traffic noise is not considered significant because the change in noise 
level due to the project is approximately 1 to 2 dB.  Changes in noise level less than 3dB 
are considered insignificant because a 3dB change is not perceptible to most listeners.  
Noise mitigation of traffic noise to the residences should not be required because the 
project should not change the existing traffic noise levels after construction of the new road 
is complete.  Similar conclusions would apply to the Inoa‘ole Stream Bridge project. 
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4.2 BIOLOGICAL RESOURCES 
 
4.2.1 Flora  
 
Existing Conditions 
 
A Botanical Resources Assessment was conducted by Char & Associates in February 2004 
for the Kalaniana‘ole Highway Improvements project.  That study investigated flora within 
the highway easement from Olomana Golf Links to Waimānalo Beach Park, which 
includes Inoa‘ole Stream Bridge and vicinity.  The 2004 Char study characterized the 
vegetation as mostly grassy mowed strips, especially in the residential areas.  Koa haole 
scrub with Guinea grass and a few scattered trees were found on undeveloped areas 
bordering the highway easements.  No threatened and endangered species as identified by 
the U.S. Fish and Wildlife Service occur within the highway easements.  The native plant 
species, ma‘o, which is considered a species of concern by the Service was found along 
Kahawai and Inoa‘ole Streams.  However, the plants are horticulturally obtained material 
(planted for riparian restoration purposes) and not a naturally occurring population.  No 
sensitive native plant-dominated communities occur within the highway easements.  And 
no Exceptional Trees, protected by the City and County of Honolulu Ordinance 78-91 and 
81-32 occur within the highway easements.   
 
4.2.2 Terrestrial and Avian Fauna 
 
Existing Conditions  
 
A Wildlife Survey was conducted in February 2004 by certified biologist Tim Ohashi for 
the Kalaniana‘ole Highway Improvements project.  The wildlife survey found introduced 
birds common to the lowlands of O‘ahu within the highway corridor.  Those seen most 
frequently included the common myna (Acridotheres tristis) and the red-vented bulbul 
(Pnycnonotus cafer).  The migratory Pacific golden plover (Pluvialis dominica) and 
Wandering tattler (Heteroscelus incanus) were also observed in the study area.   
 
No mammals were seen during the wildlife survey, although biologist Ohashi reported that 
there are likely to be feral cats (Felis cattus), mongoose (Herpestes auropuncttus), rats 
(Rattus spp), and mice (Mus musculus) in the area. 
 
4.2.3 Stream Fauna 
 
Existing Conditions 
 
An Aquatic Resources Survey report was completed for Inoa‘ole Stream at Kalaniana‘ole 
Highway by AECOS, Inc in September 2000.  Excerpts from the survey are included in 
this section, and the report in its entirety is included as Appendix B. 
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Inoa‘ole Stream at the project site is essentially a large pond which only flows 
occasionally.  There may be a slow exchange of water between local groundwater and 
coastal waters through the beach, resulting in slight movement of water at this part of the 
stream.  Seemingly isolated coastal ponds are also subject to small changes in water level 
from ocean tidal action transmitted through the basal aquifer.  Aquatic environments 
upstream of the highway bridge are generally quite poor and water quality is indicative of 
stagnant water.  Overall, there are no aquatic resources in the project area that would be 
adversely impacted by the proposed construction of a new bridge or any temporary 
structures associated with the construction process.  No aquatic species listed as threatened 
or endangered were observed in the project area.  While certain listed water birds, such as 
Hawaiian stilt (Himantopus mexicanus knudseni), and the State-protected black-crowned 
night heron (Nycticorax nycticorax hoactli) are potential visitors to the muliwai or mouth 
of the stream (indeed, heron have been observed on lower Inoa‘ole Stream by the report’s 
author), the project area was not assessed to be a critical habitat for these species and is 
likely to be used only incidentally, if at all, in the immediate project vicinity. 
 
Technical Assistance Consultation, U.S. Fish and Wildlife Service 
 
The Pacific Island Ecoregion of the U.S. Fish and Wildlife Service was contacted by letter 
dated August 9, 2000 with a request for technical assistance on the Inoa‘ole Stream Bridge 
replacement project.  The Service responded by letter dated September 22, 2000 (see 
Appendix G).  The letter stated that “records do not indicate the presence of any threatened 
or endangered species in the immediate project area” although “it is possible that such 
species are present but not recorded.”  The letter went on to note that “downstream of the 
project area, the lower reaches of Inoa‘ole Stream provides wetland habitat suitable for 
endangered waterbirds and migratory shorebirds.”  The Service recommended six 
measures to minimize impacts to aquatic and riparian resources.  The six recommendations 
are listed as mitigation measures below. 
 
Potential Impacts and Mitigation Measures 
 
There are no flora or fauna in the project area which are listed or proposed candidates for 
threatened or endangered species with protection under federal or State law.  The wildlife 
habitat in the area is not unique.  Most of the fauna found in the area are common 
introduced species, with the exception of the endangered water birds that may forage in the 
area. 
 
Adverse impacts to native stream biota are not anticipated as the result of construction of 
the new bridge.  As reported by an Aquatic Resources Survey, existing water quality is 
poor, particularly upstream of the bridge, and the proposed action will not alter or divert 
water flow either during or after construction.   
 
Phasing of the bridge demolition and new culvert construction will require excavation 
within the stream bed and widening of the mauka stream channel.  These actions may 
affect the riparian restoration effort that planted native vegetation along the banks of the 
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Inoa‘ole Stream.  Salvageable plants may be removed temporarily and replanted or new 
planting stock of the same native species may be planted when construction has concluded. 
 
Six mitigation measures were recommended by the U.S. Fish and Wildlife Service (letter 
dated September 22, 2000; see Appendix G).  The first five mitigation measures are 
incorporated verbatim into this environmental assessment.  The sixth recommendation has 
been modified because removal of riparian vegetation is likely, although the effects of such 
removal can be mitigated.   
 

1. All project-related materials will be placed or stored in ways to avoid or minimize 
disturbance to the aquatic environment 

2. All project-related material will be free of pollutants 

3. No contamination of the aquatic environment (trash, debris disposal, etc.) will 
result from the project activities 

4. A contingency plan to control accidental spills of petroleum products will be 
developed.  Absorbent and contaminant booms will be stored on site to facilitate 
the clean-up of petroleum spills. 

5. Turbidity and siltation from excavation activities will be minimized and contained 
to the immediate vicinity of excavation though the use of silt containment devices 
and the curtailment of excavation during averse weather conditions 

6. Removal of riparian vegetation will be avoided whenever possible.  If removal is 
unavoidable, a revegetation plan will be developed to ensure that impacts are 
minimized and the banks are restored close to their original condition. 

 
4.2.4 Wetland Resources 
 
Existing Conditions 
 
A Wetland Survey of the area was conducted in August 2000 by Char & Associates.  The 
survey indicates that a small wetland area was present on the mauka side of the existing 
bridge structure.  The wetland area generally follows the banks of the stream and ends on 
the mauka side bridge structure stream drainage opening.  Refer to Figure 18 and 
Appendix C. 
 
Potential Impacts and Mitigation Measures 
 
The wetland area affected by the project tapers from approximately 25 feet to 40 feet wide 
and extends approximately 100 feet upstream.  The affected wetland area measures 
approximately 3,250 square feet.  The culvert inlet is approximately 83 feet wide and the 
stream will be widened to facilitate the storm water stream flow to the culvert.  Therefore, 
the wetland area is anticipated to increase due to the stream widening from approximately 
3,250 square feet to approximately 8,300 square feet. 
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4.3 CULTURAL RESOURCES 
 
4.3.1 Archaeological and Historic Resources 
 
Existing Conditions 
 
A study by Cultural Surveys Hawai‘i, prepared for the Kalaniana‘ole Highway 
Improvements project in June 2005, included an historical review of the Waimānalo 
ahupua‘a.  The following material is extracted from the study’s description of previous 
archaeological research (p. 28): 
 

The major foci in archaeological research in Waimānalo has been the Bellows area 
and to a much lesser extent the Waimānalo State Recreation Area.  Bellows Air 
Force Station is one of the most extensively studied areas on O‘ahu.  Beginning in 
the 1960s, approximately 70 separate reconnaissance, survey, excavation and 
monitoring projects have taken place, most in conjunction with construction 
activity.  Human burials, lithic scatters, soil features and/or occupation layers have 
been found almost everywhere archaeological investigation ahs taken place.   

 
Approximately a dozen archaeological studies were carried out at the Waimānalo 
State Recreation area just south of Bellows mostly between 1976 and 1980.  There 
as hope that the occupation layers documented just to the north might be present in 
the State Recreation Area but findings thus far have been rather disappointing.   

 
Table 1 lists an inventory of historic sites at Bellows, as presented in the Final EIS for the 
Bellows AFS Land Use and Development Plan, December 1995.  The majority of the 
ancient Hawaiian sites at Bellows AFS are subsurface deposits rather than surface 
structures.  The investigation indicates that the Bellows AFS lowlands may have 
comprised a single site at one time.  Agricultural development followed by construction 
activities during World War II had a major effect on archaeological remains.  Much of the 
area was leveled or filled, and Waimānalo Stream was rechanneled at its mouth.  In spite of 
the construction, significant deposits from earlier periods are thought to remain.   
 
Figure 19 shows the site locations.  When detour routes were being considered, there was a 
possibility of aligning a temporary road through Bellows AFS.  Such an action would have 
the potential to disturb cultural sites within the military installation.  However, the Bellows 
detour options were dismissed because of security and other issues.   
 
Among the archaeological studies described in the 2005 Cultural Survey Hawai‘i report (p. 
29), two studies are particularly relevant because the excavations occurred adjacent to and 
near the Kalaniana‘ole Highway right-of-way.  Both studies involve sites located 0.8 mile 
and farther to the south and east of the project site (in the Makapu‘u direction). 
 

The McGuire and Hammatt (2000a) study was an archaeological monitoring report 
on excavations for the installation of six light poles for a ball field at Waimānalo 
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Beach Park immediately adjacent to the southwest portion of the project area 
[Kalaniana‘ole Highway].  No cultural findings were reported (dirt fill over sterile 
sand) but the actual area monitored was very small. 
 
The Perzinski et al. 2001 report covers monitoring for a similar Sandwich Isles 
Communications project in three areas: at the intersection of Oluolu and Ehukai 
Streets, at the mauka end of ‘Ālo‘ilo‘i Street and at Nakini Street.  This project thus 
included monitoring immediately adjacent to the present project area 
[Kalaniana‘ole Highway].  Along Nakini Street the observed sediments were sandy 
clay loam with modern trash mixed in extending to the base of excavation 
(Perzinski et al. 2001: 15).  No sites, burials, cultural layers, or significant finds 
were observed in the course of this work but a relatively small portion of this 
project was actually monitored. 

 
 
Historic Preservation Review, Chapter 6E, HRS and Section 106, National Historic 
Preservation Act 
 
The State Historic Preservation Division was asked to review the proposed bridge 
replacement improvements.  By letter dated February 25, 2003, SHPD found that: 
 

Although subsurface cultural deposits (temporary habitation, traditional agriculture) 
have been found in the Inoa‘ole Stream segment on the bellows Air Force Station 
parcel the portion along the stream at the project location ahs been extensively 
modified with rip rap revetments on the makai side of the bridge.  The upstream 
(mauka) although not previously installed with revetments has been previously cleared 
and modified making it unlikely that significant subsurface deposits still exist in the 
area proposed for improvements.  Therefore, we believe that the proposed bridge 
replacement improvements will have “no effect” on significant historic sites. 

 
 
Potential Impacts and Mitigation Measures 
 
The new bridge will be located at the existing bridge location and disturbance to possible 
archaeological subsurface deposits on the makai side of the bridge is not anticipated.  The 
State Historic Preservation Division has made a determination that the project will have 
“no effect” on significant historic sites based on their records and a brief staff inspection.  
However, should any archaeological resource be encountered during construction, all work 
in the immediate vicinity will cease and the appropriate authorities will be contacted 
promptly.  The contractor for this project will be required to follow all procedures 
specified in Section 6E-46.6, Hawai‘i Revised Statutes and Chapter 13-300, Hawai‘i 
Administrative Rules in the event that inadvertent discoveries are made.   
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Table 1 
Inventory of Historic Properties, Bellows AFS 

Site No. Site Feature/Type Site Feature/Function Burials or Bone 
383 • wahi pana (special place) • pu‘uhonua (place of refuge)  

4850 • soil horizon 
• basalt stone pile 

• agricultural soil 
• unknown  

4851 

• deposit, lithics 
• deposit, lithics 
• deposit, burials 
• lithics 
• deposit, lithics 
• deposit (waterlogged) 
• deposit, lithics 
• deposit, disturbed? 
• deposit, lithics 
• lithics 
• human remains 
• deposits 

• habitation, workshop 
• habitation, workshop 
• habitation, agriculture?, burial 
• workshop 
• habitation, workshop 
• lo‘i/pond 
• habitation, agriculture? 
• disturbed habitation? 
• habitation, workshop 
• workshop 
• burials 
• habitation, agriculture? 

To be determined 
x 
 
 
 
x 
 
 
 
x 

4852 
• deposits, human remains 
• deposits 
• deposits, disturbed? 

• habitation, burial 
• habitation 
• habitation, disturbed? 

x 
 
 

4853 

• deposits 
• deposits, human remains 
• deposits 
• soil horizon 
• pits, lihics 

• habitation 
• habitation, burial, agriculture? 
• habitation, disturbed 
• agriculture? 
• agriculture?, workshop 

To be determined 
x 
 
 
 

4854 
• isolated hearth 
• human remains 
• human emains 

• habitation 
• burial 
• burial 

 
x 
x 

4855 • deposits 
• soil horizon 

• habitation 
• agriculture? 

 
x 

4856 

• deposits 
• human remains 
• deposits 
• deposits 
• deposits 
• human bone, isolated? 

• habitation 
• burial 
• habitation 
• habitation 
• habitation 
• burial? 

x 
x 
 
 
 
To be determined 

4857 • deposit, human remains 
• deposit 

• habitation, burial 
• habitation 

x 
 

4858 

• lithics 
• stone piles; C-shapes? 
• stone platform 
• stone platform 

• quarry, workshop 
• agriculture? 
• temple? 
• temple? 

 
To be determined 

3309 • water catchment, channels • sugar cultivation  
3311 • irrigation canal • sugar irrigation  
3312 • gravestone complex • early 20th century cemetery  
4859 • concrete pads, structures • WWII military complex  
4860 • concrete bunkers • WWII coastal defense  
4861 • concrete foundations/artifacts • WWII activity area  
4862 • military debris • WWII activity area  
4863 • house(s) • WWII officer’s house?  

Source: Final EIS for Land Use and Development Plan, Bellows AFS, December 1995 
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4.3.2 Cultural Impact Assessment 
 
A Cultural Impact Assessment for the Kalaniana‘ole Highway Improvements project was 
conducted by Cultural Surveys Hawai‘i in June 2005.  In addition to a historical 
background review of Waimānalo, the researchers published summaries of interviews with 
six kama‘āina interviewees.  Based on the assessment findings, the researchers concluded 
that the highway improvements project would have minimal or no impact on Hawaiian 
culture, its practices, and traditions.   
 
Gathering for Plant Resources.  During this assessment there were no ongoing practices 
related to traditional gathering of plant resources that were identified in the project area in 
Waimānalo (where project area includes the Kalaniana‘ole Highway right-of-way from 
Olomana Golf Links to Waimānalo Beach Park).  None of the individuals contacted or 
interviewed identified any native plant gathering practices within the project area.  It is 
likely that there is far greater emphasis on gathering plan resources further inland. 
 
The cultural impact assessment noted, however, that subsurface properties associated with 
Hawaiian activities in the project area, such as burials, artifacts and cultural layers, may be 
present despite no studies specific to the highway corridor.  In particular, there is potential 
for cultural artifacts and burials where deposits of Jaucas sand are encountered.  Figure 15 
shows the distribution of soil types in the project vicinity, where the Jaucus sand 
classification is present within Bellows AFS and the Waimānalo Bay State Recreation 
Area, some 200 feet makai of Kalaniana‘ole Highway. 
 
 
4.4 SOCIO-ECONOMIC ENVIRONMENT 
 
4.4.1 Demographic and Economic Characteristics 
 
Existing Conditions 
 
Waimānalo consists of diverse neighborhoods including small subdivisions, large lot 
beachside residences, farm/agricultural lots, and remnants of plantation villages and 
Hawaiian Homesteads.  Kalaniana‘ole Highway is the community’s main thoroughfare.  
The 2000 U.S. Census reported the following: 
 
• Resident population was 10,919. 
 
• There were 2,657 households with an average household size of 4.03. 
 
• Persons 25 years and over with a college bachelor’s degree or higher was 7.5%. 
 
• Median household income was $54,185 based on 1999 dollars. 
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Tourism, military presence, and agriculture have been O‘ahu’s major economic 
components in the 20th century.  Statewide, tourism currently provides the largest share of 
the state gross product, with the military next and agriculture the smallest of the three. 
 
Potential Impacts and Mitigation Measures 
 
Demographic Impacts.  Replacing the existing bridge will have no effect on the number or 
demographic characteristics of people who live in the area.  The proposed project does not 
anticipate a redistribution or change of density to the population of Waimānalo.     
 
The project will not cause residential or business displacement along Kalaniana‘ole 
Highway.  The project will not disrupt the integrity of any existing neighborhood. 
 
Economic Impacts.  The proposed action is anticipated to have several types of economic 
impacts.  One type is construction related employment and income.  With a preliminary 
estimated cost of several million dollars, the project is expected to support a number of 
engineers and construction workers for the duration of the project (approximately 18 
months).  Unless the economy expands significantly and existing firms are working at full 
capacity, this project is more likely to help sustain existing employment and income levels 
rather than to create new jobs.  However, because a substantial portion of project funds are 
coming from (federal) sources outside the region, the wages paid to workers on this project 
(direct income), payments to suppliers (indirect income), and their subsequent 
expenditures (induced income) could have a large cumulative impact as the monies 
circulate through the local economy.   
 
It is unlikely that any long-term employment opportunities would be realized by this bridge 
replacement project since the project would have little, if any, effect on employment-
producing development. 
 
Fiscal Impacts.  The majority of funds for this project will be obtained from federal 
sources; however, State funds will also be used.  Additionally, State funds will be needed 
to maintain the facility.  In the long term, the new bridge design and modern materials will 
result in reduced maintenance costs.   
 
 
4.4.2 Environmental Justice 
 
Executive Order 12898 on Environmental Justice (EJ) requires each federal agency and 
recipients of federal funds to take appropriate steps to identify and address 
“disproportionately high and adverse human health or environmental effects” of federal 
projects on minority or low income populations.  Similar non-discrimination protection is 
provided under Title VI of the Civil Rights Act of 1964, U.S. DOT Order 5610.2 on 
Environmental Justice, and other related regulations and directives. 
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For census purposes, Waimānalo is comprised of Census Tracts 113.01 and 113.02. During 
the most recent census in 2000, 33.2 percent of the total population in these two census 
tracts identified themselves as Native Hawaiian/Pacific Islander (one race).  In comparison, 
this category contained 9.4 percent of the population statewide and 8.9 percent in the City 
and County of Honolulu.  Poverty levels in Waimanalo were more similar to state and 
county levels.  According to the 2000 census, 9.5 percent of Waimanalo residents reported 
incomes below poverty level, compared to 10.4 percent in the state and 9.6 percent in the 
county.   
 
Potential Impacts.  The proposed action will not have disproportionately high or adverse 
impacts on minority or low-income populations.  Rather, the proposed bridge replacement 
will have a positive effect to the community.  The roadway system will essentially remain 
the same—a general preference that has been expressed in various community forums, for 
example, the public meetings conducted as part of the Kalaniana‘ole Highway 
Improvements project.  At the same time, the new bridge structure will improve the storm 
drainage flow without major reconstruction to Inoa‘ole Stream.  Improving storm drainage 
flow will reduce storm water damage to adjacent properties and roadways and enhance 
emergency vehicle response capability on Kalaniana‘ole Highway.   
 
 
4.5 SCENIC AND VISUAL RESOURCES 
 
Existing Conditions 
 
Kalaniana‘ole Highway offers scenic views from many locations along its route.  Parks, 
beaches, and open spaces are found in the nearby vicinity.  However, the project site is not 
a part of a scenic view corridor.  Also, Inoa‘ole Stream is not a designated wild, scenic, or 
recreational river. 
 
Potential Impacts and Mitigation Measures 
 
From the project area, ocean views are obscured by dense vegetation within BAFS and 
mountain views are partially obscured by dense vegetation and homes within the Hale 
Aupuni Subdivision.  The scenic quality of the area will not be adversely affected by the 
new bridge. 
 
 
4.6 TRAFFIC AND CIRCULATION 
 
4.6.1 Vehicular Traffic 
 
Existing Conditions 
 
Waimānalo is approximately 14 miles from downtown Honolulu via the Pali Highway 
(State Route 61).  Kalaniana‘ole Highway (State Route 72) provides a westbound route to 
Honolulu around Makapu‘u Point, a distance of approximately 20 miles between 
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Waimānalo and downtown Honolulu.  In the project vicinity, Kalaniana‘ole Highway is a 
two-lane roadway, one-lane in each direction, and the major thoroughfare in Waimānalo.  
Residential and commercial developments have been established along both sides of the 
highway.  The posted speed limits in Waimānalo are 25 and 35 miles per hour.  The posted 
speed limit in the Inoa‘ole Bridge section is 25 miles per hour. 
 
Traffic Volumes 
 
The information in this section is based on the Traffic Engineering Report prepared for the 
Kalaniana‘ole Highway Improvements project (Traffic Management Consultant, 2003).  
According to the traffic report, the average daily traffic (ADT) volume on Kalaniana‘ole 
Highway in 2002 was 21,500 vehicles between Olomana Golf Links and Bellows Field, 
and 16,700 vehicles between Bellows Field and Wailea Street.  Future growth in the ADT 
was forecasted to be relatively small, increasing only 0.8 percent annually.  
 
AM and PM Peak Hour Traffic 
 
The AM peak hour of traffic occurs between 7:15 AM and 8:15 AM.  Kalaniana‘ole 
Highway carried between 1,300 vehicles per hour (vph) and 1,900 vph, total for both 
directions, during the AM peak hour of traffic.   
 
Inoa‘ole Street is the cross street closest to the project site.  During the AM peak hour, 
Inoa‘ole Street carried approximately 170 vph, total for both directions.  Inoa‘ole Street 
operated at a level of service (LOS)1 “F” at its T-intersection with Kalaniana‘ole Highway. 
 
The PM peak hour of traffic occurred between 3:45 PM and 4:45 PM.  Kalaniana‘ole 
Highway carried between 1,400 vph and 2,000 vph, total for both directions in the 
afternoon.   
 
Inoa‘ole Street carried about 170 vph at Kalaniana‘ole Highway, total for both directions, 
during the PM peak hour.  The LOS rating was “F.” 
 
Proposed Kalaniana‘ole Highway Improvements, Olomana Golf Links to Waimānalo 
Beach Park 
 
Independent from the proposed replacement of Inoa‘ole Stream Bridge, is a project to 
improve Kalaniana‘ole Highway from Olomana Golf Links to Waimānalo Beach Park.  At 
Inoa‘ole Street, the widened highway will provide an exclusive left-turn lane for vehicles 
turning into the subdivision, and a median shelter lane for vehicles making a left turn from 
the subdivision onto Kalaniana‘ole Highway.  Bus bays are proposed on both sides of the 

                                                 
1 Level of Service (LOS) is defined as a qualitative measure describing operational conditions within a traffic 
stream.  Several factors are included in determining LOS, such as speed, delay, vehicle density, freedom to 
maneuver, traffic interruptions, driver comfort, and safety.  LOS “A,” “B,” and “C” are considered 
satisfactory levels of service.  LOS “D” is generally considered a “desirable minimum” operating level of 
service. LOS “E” is an undesirable condition and LOS “F” is an unacceptable condition.  
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highway so that buses can pull off the travel lane to pick up and drop off passengers.  The 
proposed bus bays would be located to the west (Kailua side) of the Inoa‘ole Street 
intersection.  These improvements are expected to improve the LOS at Inoa‘ole Street from 
“F” to “C.” 
 
Potential Impacts and Mitigation Measures 
 
Because two-way traffic flow will be maintained during the construction period, there will 
be no significant adverse impact on the existing roadway system.  Traffic will be disrupted 
for short periods of time when travel lanes are realigned to accommodate the phased 
demolition and construction process, and for movement of construction equipment and 
materials.  The speed limit at the project site will remain at 25 miles per hour during the 
phased demolition and construction process. 
 
Measures that will be implemented to minimize construction-related traffic impacts: 

• To minimize traffic impacts during construction, construction will not take place 
during peak traffic times, to the extent possible.   

• The contractor will be required to make provisions for emergency access and will be 
required to provide full access during non-working hours.  Emergency services, 
including police, fire, and ambulance services, will be notified prior to implementation 
of any required detours or street closures.  

• It may be necessary for the contractor to use the public right-of-way and/or adjacent 
property for parking and temporary storage of vehicles and construction 
materials/equipment.   

• The contractor will be required to mitigate vehicular and pedestrian traffic problems 
and hazards through the use of appropriate traffic control and safety devices.  Barriers, 
cones, signage, lighting, and other devices to promote safe passage of vehicles and 
pedestrians through the construction zone must conform to Part 6 (Temporary Traffic 
Control) of the FHWA Manual on Uniform Traffic Control Devices.   

• Area residents and businesses will be kept informed of the project prior to and during 
construction work.  Information will be published in the major daily newspapers with a 
schedule of major construction work, road closures, detours, and suggested alternate 
routes.  Electronic roadside signs will also be used to warn motorists of current and 
upcoming work.   

• Special-duty police officers and/or contractor personnel will be stationed to facilitate 
vehicular and pedestrian movement and to minimize hazards.  

• Temporary fencing or other appropriate barriers, as necessary, to deter the public from 
unauthorized entry into restricted or hazardous construction zones during working and 
non-working hours. 
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4.6.2 Bicycle and Pedestrian Facilities 
 
Currently, the existing bridge has 8-feet wide paved shoulders on both sides of the 
roadway which are also used as sidewalks.  However, on the approaches to the bridge, 
there is a 3-foot wide asphalt concrete sidewalk on the mauka side of the highway only 
(see photo below).  The narrow sidewalk does not meet the requirements of the Americans 
with Disabilities Act (ADA), but this deficiency will be addressed by the separate 
Highway Improvements project.  In the vicinity of Inoa‘ole Stream Bridge, the elementary 
and intermediate school, library, and residential subdivision (Hale Aupuni) are located on 
the mauka side of the highway.  There is no sidewalk on the makai side of the highway.  
 
 

 
Sidewalk on mauka side of Kalaniana‘ole Highway 
 
 
Potential Impacts and Mitigation Measures 
 
Pedestrians and bicyclists may be temporarily inconvenienced during construction; 
however, the phasing plan will enable pedestrian and bicyclists to use the bridge.  Safe 
walkways around construction areas will be designated for pedestrians.  
 
In the long term, the replacement bridge will provide 12-foot wide, paved shoulders, 
including 5-foot wide, accessible sidewalks that comply with ADA requirements.  The 
proposed bridge structure will provide a more defined pedestrian and bicycle crossing over 
the bridge.  The bridge will also have guardrails that meet the height requirement for 
bicycle safety.   
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4.6.3 Bus Transit 
 
Three bus lines provide service to Waimānalo and pass through the project area: Routes 
57, 77, and 89. 
 
 Service on Kalaniana‘ole Hwy at Nalu St. in Waimānalo         

(2 miles south of Inoa‘ole Stream Bridge) 

Route Weekdays Saturday Sunday 

57/57A: Ala Moana through 
downtown and via Pali Hwy to 
Kailua, Waimānalo, Sea Life Park 

Westbound: to Kailua, Waimānalo 

Eastbound: to Ala Moana Ctr 

Westbound  
42 trips  
First trip: 5:10 am 
Last trip: 11:27 pm 
 
Eastbound 
35 trips 
First trip: 5:10 am 
Last trip: 9:30 pm 

Westbound 
20 trips 
First trip: 5:39 am 
Last trip: 11:27 pm 
 
Eastbound 
16 trips 
First trip: 6:27 am 
Last trip: 9:30 pm 

Westbound 
17 trips 
First trip: 6:20 am 
Last trip: 9:34 pm 
 
Eastbound 
16 trips 
First trip: 6:25 am 
Last trip: 9:40 pm 

77: Waimānalo-Kāne‘ohe 

Westbound: to Waimānalo 

Eastbound: to Kāne‘ohe 

Westbound 
9 trips 
First trip: 6:03 am 
Last trip: 6:16 pm 
 
Eastbound 
8 trips 
First trip: 6:05 am 
Last trip: 4:50 pm 

None 
 
 
 
None 

None 
 
 
 
None 

89: Waimānalo Express— 
Waimānalo to Downtown (Alapa‘i) 
via Pali Hwy 

AM: to Downtown only 

PM: to Waimānalo only 

To Downtown  
2 trips 
First trip: 5:42 am 
Last trip: 6:20 am 
 
To Waimānalo 
2 trips 
First trip: 4:55 pm 
Last trip: 5:35 pm 

None 
 
 
 
None 

None 
 
 
 
None 

 
Route 57/57A runs between Ala Moana Center through downtown and via Pali Highway to 
Kailua, Waimānalo, and Sea Life Park.  Bus service on the 57/57A route is relatively 
frequent with as many as 42 trips westbound and 35 trips eastbound.  According to the 
published bus schedule, westbbound bus service at the Nalu/Kal Hwy stop in Waimānalo 
is between 5:00 a.m. and 11:30 p.m. on weekdays, and eastbound between 5:00 and 9:30 
p.m. on weekdays. Bus service is also provided on Saturdays and Sundays, although less 
frequently and more limited hours.   
 
Route 77 travels between Waimānalo and Kāne‘ohe, passing Castle Memorial Hospital, 
Hawai‘i Pacific University, Windward Community College, and Windward Mall.   
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There are 9 trips to Waimānalo and 8 trips to Kāne‘ohe each weekday.  Service in 
Waimānalo begins at about 6:00 am and ends in the evening.  No service is provided on 
this route on the weekends. 
 
Route 89, the Waimānalo Express, runs on weekdays only.  Two trips are made from 
Waimānalo to Downtown Honolulu in the morning, and two trips are made from 
Downtown to Waimānalo in the late afternoon.  No weekend service is provided on the 
express route. 
 
Potential Impacts and Mitigation Measures 
 
The proposed project is not expected to have adverse impacts on bus service.  Existing bus 
routes will be unaffected since there are no detours.  There are no bus stops in the 
anticipated construction zone.  There is a potential for the bus stops serving the Hale 
Aupuni subdivision to be relocated temporarily, depending on traffic congestion and 
temporary roadway alignments to accommodate bridge phasing.  Any relocation would be 
coordinated with the bus transit operator.  O‘ahu Transit Service will be contacted at least 
two weeks prior to the start of any construction affecting bus stops and/or bus routes. 
 
 
4.7 PARKS AND RECREATIONAL FACILITIES 
 
Existing Conditions 
 
Several recreational facilities are located near the project area, including beach parks on 
Waimānalo Bay and the Waimānalo Polo Field.   
 
Waimānalo Bay is a wide crescent-shaped bay with a sandy beach that stretches for almost 
5.5 miles.  Bellows AFS occupies the northern portion of the bay.  The Bellows AFS 
Recreation Center includes one- and two-bedroom cabins, campsites, and pavilions.  Use 
of these facilities is restricted to uniformed services personnel and their families and other 
authorized users.  Access is via Tinker Road, which is located approximately 0.25 mile 
from Inoa‘ole Stream Bridge.  The beach area is closed to the public Monday through 
Friday, but is open to the public on weekends and many holidays.   
 
Waimānalo Bay State Recreation Area, also known as Sherwood Forest, occupies the 
central portion of the bay.  Distinctive features include the rolling parkland with a heavily 
wooded ironwood forest. The recreation area is bordered by Puha Stream and Bellows Air 
Force Base on the north and ‘Ālo‘ilo‘i Street to the south.  The entrance road is located at 
milepost 4.34, about 0.4 mile from Inoa‘ole Stream Bridge.   
 
Waimānalo Polo Field is located on land leased from the State Department of Land and 
Natural Resources and Department of Hawaiian Home Lands.  The boundary of the leased 
acreage lies adjacent to Inoa‘ole Stream (on the mauka- Makapu‘u side).  The polo field is 
a private facility operated by the Honolulu Polo Club.   
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Section 4(f), USDOT Act 
 
Section 4(f) is not triggered because there is no taking of publicly owned parks, 
recreational areas, wildlife and waterfowl refuges, or public and private historical sites. 
 
Potential Impacts and Mitigation Measures 
 
The construction zone will not affect access to Waimānalo beaches or the polo field.  
Bridge construction may have short-term impacts on traffic flow in the project vicinity.  
The posted speed limit crossing Inoa‘ole Stream is currently 25 mph.  Travel speeds may 
decrease because of lane constrictions; however, the phasing plan calls for one travel lane 
to be open in each direction while the new bridge is being constructed.  On occasion, 
traffic barriers will need to be relocated.  At such times, more restrictive traffic controls 
may be deployed for the safety of construction workers and highway users.  Because use of 
recreational areas is heavier on the weekends, construction work during normal weekday 
hours is less likely to impede traffic to nearby beaches or the polo field.     
 
In the long-term the bridge improvements may require drainage easements, utility 
easements, and/or grading easements.  Temporary construction parcels will be needed in 
the short-term to store and stage equipment and materials in a safe, efficient manner.  The 
easements may affect land being leased by the private polo club.  Any land requirement 
would be on the outer perimeter of the leased property, adjacent to the stream, and would 
not affect any active recreational area.   
 
 
4.8 SCHOOLS 
 
Existing Conditions 
 
Waimānalo Elementary and Intermediate School and Waimānalo Public Library share a 
common campus that is located on the mauka side of Kalaniana‘ole Highway.  The school 
services students from PrePlus (4 years old) through Grade 8, and has an enrollment of 
approximately 530 students.  The public library, co-located with the school, operates six 
days a week from Monday through Saturday.  The school and library complex is located 
approximately 800 feet northwest of Inoa‘ole Stream Bridge.  There is one-way vehicular 
flow through the parking area.  The entrance is on the Kailua side at approximately 
milepost 3.70 and the exit is on the Makapu‘u side at milepost 3.77.   
 
Potential Impacts and Mitigation Measures 
 
The proposed project is not expected to adversely impact the operations of the education 
and library facilities.  However, because of proximity between the construction site and the 
school driveway, conditions will be monitored to determine what traffic control measures 
may be necessary, particularly during the morning drop-off period and afternoon pick-up 
period.  For students who walk or bicycle to school, the construction phasing plan has been 



Inoa‘ole Stream Bridge Replacement  Chapter 4 
Draft Environmental Assessment                      AFFECTED ENVIRONMENT, IMPACTS, & MITIGATION 
 
 

 4-29 
 

designed to allow continuous use of Inoa‘ole Bridge.  When the walkway and bikeway 
shift to the makai side of the highway, signs will be posted to demarcate safe passage 
through the construction area.  Crossing assistance will be provided as necessary.   
 
 
4.9 PUBLIC HEALTH AND SAFETY 
 
4.9.1 Police Protection Services 
 
Waimānalo falls under the jurisdiction of the Honolulu Police Department’s District 4 
command which covers the entire Windward side of the island.  Police officers serving the 
area operate out of the Kailua Substation located at 56-470 Ku‘ulei Road. 
 
 
4.9.2 Fire Protection Services 
 
The Windward Coast of O‘ahu is under the jurisdiction of Battalion 3 of the Honolulu Fire 
Department.  The Waimānalo Fire Station is located on Kalaniana‘ole Highway, 
approximately 1,200 feet northwest of the project site.  An Emergency Medical Services 
(EMS) ambulance unit is based at the Waimanalo Fire Station. 
 
 
4.9.3 Health Care Services 
 
Castle Medical Center is the regional major hospital facility, located in Kailua, and 
provides medical services which include 24-hour emergency, critical care, surgical, 
outpatient and other health improvement and wellness services. 
 
The Waimānalo Health Center and Clinic is located on Kalaniana‘ole Highway, 
approximately 1,500 feet northwest of the project site.  The center provides pediatric, 
women and adult clinic services, and cultural wellness programs. 
 
 
Potential Impacts and Mitigation Measures 
 
Necessary measures to assure public health and safety will be provided throughout all 
phases of construction.  The contractor will maintain access by emergency vehicles 
through the construction site for the duration of the project.  The contractor will provide, 
install, and maintain all necessary signs, lights, flares, barricades, markers, cones, and 
other safety facilities.  These safety precautions will conform with the “Rules and 
Regulations Governing the Use of Traffic Control Devices at Work Sites on or Adjacent to 
Public Streets and Highways,” as adopted by the Highway Safety Coordinator and the U.S. 
Federal Highway Administration.  The contractor will also contact District 4 police 
personnel to coordinate adequate police coverage and response. 
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During construction, the Contractor will maintain fire apparatus access throughout the 
construction site and notify the Fire Communication Center of any interruption in the 
existing fire hydrant system.  
 
 
4.10 PUBLIC INFRASTRUCTURE AND FACILITIES 
 
4.10.1 Water System 
 
Potable water in Waimānalo is provided by the City and County of Honolulu Board of 
Water Supply.   
 
Potential Impacts and Mitigation Measures 
 
There are no potable water lines in the project area and, consequently, no project impacts.   
 
 
4.10.2 Wastewater System 
 
Approximately 65 percent of Waimānalo’s households are serviced by the Waimānalo 
wastewater collection and treatment system.  The remaining households are serviced by 
individual wastewater systems, such as cesspools and septic tanks.  The wastewater 
collection and treatment system is comprised of over 50,000 feet of gravity sewers, the 
Kahawai Stream Wastewater Pump Station and force main, and the Waimānalo 
Wastewater Treatment Plant.  An existing 18-inch concrete encased gravity sewer line is 
located on the mauka side of the existing bridge. 
 
Potential Impacts and Mitigation Measures 
 
Prior to the phased demolition of the existing culvert and construction of the new culvert, a 
temporary sewer line will be installed to maintain continuous sewer operations. 

 
All bridge improvements will be coordinated with the City and County of Honolulu, 
Department of Environmental Services and Department of Design and Construction.  The 
contractor will be responsible for maintaining the temporary sewer line during 
construction.  After the completion of the new bridge and sewer line, the contractor will be 
responsible for removing the temporary sewer line. 
 
 
4.10.3 Solid Waste Management 
 
Single-family solid waste collection service is provided by the City and County of 
Honolulu on a twice weekly basis.   
 



Inoa‘ole Stream Bridge Replacement  Chapter 4 
Draft Environmental Assessment                      AFFECTED ENVIRONMENT, IMPACTS, & MITIGATION 
 
 

 4-31 
 

Potential Impacts and Mitigation Measures 
 
Waste and debris material will be generated by the project during the demolition and new 
construction work.   
 
Prior to construction, an acceptable solid waste management plan will be prepared for the 
disposal of waste from the demolition work and debris during the new construction work.  
The contractor will remove and dispose of all waste and debris off-site, at a State-licensed 
landfill operation or licensed waste disposal facility.   
 
 
4.10.4 Electrical and Telecommunications Systems 
 
Electric and telephone services are provided to the area via overhead utility lines.  Services 
are provided by Hawaiian Electric Company, Hawaiian Telcom, and the United States 
Army Signal Corp.   
 
Potential Impacts and Mitigation Measures 
 
All existing utilities in the project area will need to be protected from damage during 
construction and to remain functional through the construction period. Overhead and 
underground utility lines may need to be temporarily relocated during construction.  To 
mitigate the potential for adverse impacts, project engineers will coordinate with affected 
utility companies at the design and engineering stage. Utility agreements will be obtained 
as necessary.   
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5 LAND USE PLANS, POLICIES, AND CONTROLS 
 
 
5.1 HAWAI‘I STATE PLAN AND FUNCTIONAL PLANS 
 
The Hawai‘i State Plan, Chapter 226, HRS, is the umbrella document in the statewide 
planning system.  It serves as a written guide for the long-range development of the State 
by describing a desired future for the residents of Hawai‘i and providing a set of goals, 
objectives, and policies that are intended to shape the general direction of public and 
private development.   
 
The State functional plans provide more detail to the State Plan.  They guide State and 
County actions in specific areas of governance.  The following from the Transportation 
Plan are relevant to this project:   
 
Transportation Functional Plan 
 
Objective I.A: Expansion of the transportation system. 
Policy I.A.1: Increase transportation capacity and modernize transportation infrastructure 
in accordance with existing master plans. 
 
Discussion:  Bridge replacement is proposed to upgrade the transportation infrastructure 
on Kalaniana‘ole Highway and to improve roadway safety.  The project is consistent with 
existing State and County master plans and land use ordinances. 
 
 
5.2 STATE LAND USE CLASSIFICATION 
 
The State Land Use Commission, pursuant to Chapter 205 and 205A, HRS and Chapter 
15-15, Hawai‘i Administrative Rules, is empowered to classify all lands in the State into 
one of four land use districts: Urban, Rural, Agricultural, and Conservation.  The project 
site and surrounding properties are located within the Urban District.  No change in State 
land use classification is required for this project.   
 
 
5.3 O‘AHU REGIONAL TRANSPORTATION PLAN (ORTP) 2030 
 
The O‘ahu Regional Transportation Plan (ORTP) is a guide for the development of major 
surface transportation facilities and programs on O‘ahu.  It is based on projected 
transportation needs, financial resources, and community inputs.  The plan identifies short- 
and long-range strategies and actions to promote the development of an integrated 
intermodal surface transportation system that facilitates the safe, efficient, and economic 
movement of people and goods. 
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Discussion:  Kalaniana‘ole Highway is designated by the FHWA as part of the National 
Highway System (NHS), which has been called the centerpiece of America’s effort to 
provide a safe, modern, and efficient transportation system.  The highway, with connection 
to Bellows Air Force Station, is further classified as a constituent of the Strategic Highway 
Network, providing defense access, continuity and emergency capabilities for defense 
purposes.  Upgrading the bridge will better enable Kalaniana‘ole Highway to function as 
part of a major transportation network, particularly under inclement weather conditions.  
Because of its NHS status, Kalaniana‘ole Highway is also important to state and regional 
transportation planning. 
 
 
5.4 CITY AND COUNTY OF HONOLULU LAND USE REGULATIONS 
 
5.4.1 O‘ahu General Plan  
 
The O‘ahu General Plan establishes the City and County of Honolulu’s long range 
objectives and represents its commitment to a desirable and attainable future of the Island 
of O‘ahu.  The General Plan establishes, among other objectives, long-term goals for 
population allocation among the various areas of O‘ahu.  The General Plan identifies the 
Primary Urban Center (Honolulu) as the major center for growth for O‘ahu, and ‘Ewa as a 
Secondary Urban Center.  The implication is that windward O‘ahu is not intended for 
significant further urbanization.  This project does not increase roadway capacity and is not 
intended to promote urban development in Waimānalo or the broader Ko‘olaupoko district. 
 
5.4.2 Ko‘olaupoko Sustainable Communities Plan 

 
Pursuant to Chapter 226, HRS, each County is required to implement the Hawai‘i State 
Plan through the adoption and implementation of a County General Plan.  In the case of the 
City and County of Honolulu, regional plans (either Development Plans or Sustainable 
Communities Plans) have been established as a policy “bridge” between the City’s General 
Plan and its zoning powers.  The City and County is divided into eight regions.  The 
project area is located in the Ko‘olaupoko region, which spans the area from Ka‘ō‘io Point 
at the northern end of Kāne‘ohe Bay to Makapu‘u Point, and extends inland to the Ko‘olau 
Mountains.   
 
The existing Ko‘olaupoko Sustainable Communities Plan (SCP), adopted August 2000, 
reflects the region’s intent to maintain the largely rural character of Waimānalo.  Under the 
current SCP, the existing low-density, residential community will continue to be 
surrounded by diversified agriculture activities.   
 
Consistent themes of the SCP are to focus on maintaining and improving the existing road 
infrastructure, minimizing increases in roadway capacity, and enhancing facilities for 
pedestrians, bicycles, and public transit.  
 



Inoa‘ole Stream Bridge Replacement  Chapter 5 
Draft Environmental Assessment  LAND USE PLANS, POLICIES, & CONTROLS 
 
 

 5-3 
 

Avoid street or right-of-way widening, except where necessary to improve pedestrian 
and bicycle safety or provide bus shelters and more efficient bus loading (p. 4-7) 

 
Discussion:  The proposed action is consistent with the SCP policies regarding the 
roadway network by improving the safety and reliability of the existing transportation 
infrastructure without increasing capacity.   
 
Figure 20 shows a portion of the SCP land use plan in the project vicinity. 
 
The Ko‘olaupoko SCP is undergoing a periodic updating process known as the five-year 
review.  The proposed action will not require any change to the Ko‘olaupoko Sustainable 
Communities Plan.   
 
5.4.3 Zoning  
 
County zoning provides the most detailed set of regulations affecting land development, 
prior to actual construction.  Zoning is typically limited to lands classified in the Urban 
District under the State land use system.  As shown in Figure 21, the project site is located 
in zoning districts F-1 Military, R-5 Residential, and AG-1 Agriculture.  The proposed 
action will not require any zoning change. 
 
5.4.4 Special Management Area (SMA) 
 
Coastal Zone Management objectives and policies (Section 205A-2, HRS) were developed 
to preserve, protect, and, where possible, restore the natural resources of the coastal zone 
of Hawai‘i.  The permitting process provides a heightened level of government and public 
scrutiny to ensure consistency with SMA objectives.    
 
During a consultation meeting with the Department of Planning and Permitting in 
September 2002, it was determined that the SMA boundary runs through the center line of 
Kalaniana‘ole Highway and that a SMA permit is required.  Because this project has a 
development cost exceeding $125,000, it will require a Special Management Area Permit-
Major.   
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5.4.5 Consistency with the Coastal Zone Management Program 
 
The Hawai‘i Coastal Zone Management (CZM) program is intended to manage, protect, 
and where possible, restore the state’s coastal areas and resources.  Coastal resources are 
defined as beaches, fishponds, scenic areas, marinas, wetlands, recreational areas, 
anchialine ponds, fish, open spaces, whales, sea turtles, harbors, historic sites, and 
ecosystems.  County governments play a crucial role in implementing the Hawai‘i CZM 
program by regulating development in geographically designated Special Management 
Areas (SMAs).  Through the County’s SMA permit system, development proposals within 
the SMA are evaluated for compliance with the CZM objectives and policies and SMA 
guidelines.  These are set forth in Chapter 205A, HRS, and the Special Management Area 
(SMA) guidelines in Section 25-3.2, Revised Ordinances of Honolulu (ROH).  No 
development can occur in the SMA unless the appropriate agency first issues an approval. 
 
5.4.5.1 Consistency with SMA Objectives 
 
The following objectives from Section 205A-2, HRS, are used by the City and County of 
Honolulu to review proposed developments within the SMA. 
 
Recreational Resources 
 
CZM Objective:  Provide coastal recreational opportunities accessible to the public 
 
Discussion:  The project area is adjacent to the privately owned Waimānalo Polo Field, 
and in close proximity to popular beaches at Bellows Field, Waimānalo State Recreation 
Area, and Waimānalo Beach Park.  One of the primary functions of Kalaniana‘ole 
Highway is to provide access to the region’s recreational resources and this function will 
be improved by replacing the existing bridge.   
 
Historic Resources 
 
CZM 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. 
 
Discussion:  The State Historic Preservation Division reviewed the project and determined 
that it would have “no effect” on significant historic sites (LOG NO: 1740; DOC NO: 
0302EJ26 dated February 25, 2003).  
 
Scenic and Open Space Resources 
 
CZM Objective:  Protect, preserve, and where desirable, restore and improve the quality of 
coastal scenic and open space resources. 
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Discussion:  The proposed improvements are located on Kalaniana‘ole Highway, which 
passes through the scenic countryside with towering cliffs as a backdrop.  There are no 
ocean vistas in the project area.  The project will not affect view planes or open space 
resources since there will be no change in highway alignment or viewing perspectives.   
 
Coastal Ecosystems 
 
CZM Objective:  Protect valuable coastal ecosystems, including reefs, from disruption and 
minimize adverse impacts on all coastal ecosystems. 
 
Discussion:  This project sill not adversely impact coastal ecosystems or water quality.  
There will be no work within the shoreline setback area and no increased drainage runoff 
from the site as a result of the improvements. 
 
Economic Uses 
 
CZM Objective:  Provide public or public facilities and improvements important to the 
State’s economy in suitable locations. 
 
Discussion:  This project will improve an existing public highway.  Officially designated 
as part of the National Highway System, Kalaniana‘ole Highway provides an important 
transportation facility between Windward O‘ahu and Honolulu for both people and goods.  
 
Coastal Hazards 
 
CZM Objective:  Reduce hazard to life and property from tsunami, storm waves, stream 
flooding erosion, subsidence, and pollution. 
 
Discussion:  A primary objective of this project is to reduce disruptions to highway service 
from overtopping storm water.  Stream flow capacity will increase six-fold, from 470 cfs 
to 2,840 cfs.  Stream flow capacity of the new 6-cell culvert bridge on Kalaniana‘ole 
Highway will exceed the 2,510-cfs capacity of the existing 8-cell on Tinker Road.  
Drainage improvements ancillary to the new bridge, including wingwalls, streambank 
stabilization, and riprap in the stream channel, will also improve flood control.  
 
Managing Development 
 
CZM Objective:  Improve the development review process, communication, and public 
participation in the management of coastal resources and hazards. 
 
Discussion:  This project has no impact on the CZM objective for managing development. 
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Public Participation 
 
CZM Objective:  Stimulate public awareness, education, and participation in coastal 
management. 
 
Discussion:  This project has no impact on the CZM objective for public participation. 
 
Beach Protection 
 
CZM Objective:  Promote the protection, use, and development of marine and coastal 
resources to assure their sustainability.   
 
Discussion:  The project site is not located directly on the ocean, and will not affect the 
beach or public access to the shoreline. 
 
Marine Resources 
 
CZM Objective:  Promote the protection, use, and development of marine and coastal 
resources to assure their sustainability. 
 
Discussion:  The proposed improvements will not affect the sustainability of marine or 
coastal resources. 
 
 
5.4.5.2 SMA Significance Criteria 
 
In reviewing and assessing the significance of a development in relation to the Special 
Management Area, the Department of Planning and Permitting will consider the following 
guidelines from Section 25-3.2, ROH, Special Management Area Review Guidelines. 
 
(a) All development in the special management area shall be subject to reasonable 

terms and conditions set by the (City) council to ensure 
 

• Adequate access to publicly owned or used beaches and recreation areas 
• Adequate and properly located public recreation areas 
• Appropriate solid and liquid waste treatment, disposition and management 
• Alterations to existing land forms and vegetation cause minimum adverse effect 

to water resources and scenic and recreational amenities and minimum danger 
of floods, landslides, erosion, siltation or failure in the event of earthquake. 

 
Discussion:  The proposed improvements will take place within the existing highway 
right-of-way and the Inoa‘ole Stream channel adjacent to the bridge crossing.  The project 
is being phased to provide one lane of travel in either direction throughout the construction 
period.  This level of access will also serve motorists going to nearby recreational areas, 
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including Waimānalo State Recreation Area, the Waimānalo Polo Field, and Waimānalo 
Beach Park.   
 
The project itself will not generate wastewater, but reconstruction of the bridge will require 
relocation of the existing 18-inch wastewater pipeline.  This element of the project is being 
designed to avoid disruptions in sewage service and will be fully coordinated with the City 
and County Department of Environmental Services. 
 
Dismantling the existing bridge will generate solid waste.  A solid waste management plan 
will be implemented as part of the construction contract.  Solid waste disposal will comply 
with all applicable State and City regulations.   
 
There will be no alteration to the surface land form; i.e., the highway alignment will be 
unchanged either horizontally or vertically.  The stream channel on the mauka side of the 
bridge is proposed for widening in order to facilitate stream flow through the culvert.  The 
stream bottom will be modified to prevent undermining of the bridge structure and to make 
it level with the bottom of the box culvert to improve stream flow during drier periods.   
 
The proposed alterations will not affect water resources and scenic and recreational 
amenities.   
 

(b) No development shall be approved unless the (City) council has first found that: 
 

• The development will not have any substantial, adverse environmental or 
ecological effect unless minimized to the extent practicable… 

• The development is consistent with the objectives and policies set forth in 
Section 25-3.1 and area guidelines contained in HRS Section 205A-26; 

• The development is consistent with the county general plan, development plans 
and zoning. 

 
Discussion:   The proposed improvements ill not have any significant adverse 
environmental effect that cannot be mitigated.  A number of archaeological studies have 
been conducted in the area, and areas known or likely to contain archaeological artifacts 
have been identified in nearby areas.  However, the project covers a limited area and is 
confined primarily to the previously disturbed highway right-of-way.  Jaucus soils that 
have a potential to contain human remains or cultural artifacts lie 200 feet makai of the 
highway, within Bellows Air Force Station and Waimānalo State Recreation Area.  If 
inadvertent finds are made, all work will stop and the contractor will follow protocols for 
immediately contacting the State Historic Preservation Division, in accordance with 
Chapter 6E, HRS. 
 
The project is consistent with the County general plan, Ko‘olaupoko Sustainable 
Communities Plan (2000), and zoning. 
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(c) The council shall seek to minimize: 
 

• Any development which would reduce the size of any beach or other area 
usable for public recreation; 

• Any development which would reduce or impose restrictions upon public 
access to tidal and submerged lands, beaches, portions of rivers and streams 
within the special management area and the mean high tide line where there is 
no beach; 

• Any development which would substantially interfere with or detract from the 
line of sight toward the sea from the state highway nearest the coast; and 

• Any development which would adversely affect water quality, existing areas of 
open water free from visible structures, existing and potential fisheries and 
fishing grounds, wildlife habitats, or potential or existing agricultural uses of 
land. 

 
Discussion:  The project will not reduce the size of any beach or public recreation area or 
restrict public access.  No changes will be made to coastal view planes.  There will be no 
adverse effect on water quality, fishing grounds, or wildlife habitat.   
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6 FINDINGS AND REASONS SUPPORTING THE ANTICIPATED 
DETERMINATION 

 
This Environmental Assessment, prepared in accordance with Chapter 343, HRS, as amended, 
has found that potential impacts associated with the proposed action will not be significant.  
Environmental impacts will be temporary and are not expected to adversely impact the long-term 
environmental quality of the area. 
 
The potential short-term, long-term, and cumulative effects of the proposed project were 
evaluated based on the significance criteria in Section 11-200-12 (Hawai‘i Administrative Rules, 
revised in 1996).  The following summarizes the potential effects of the action. 
 

SIGNIFICANCE CRITERIA 
 
1. Irrevocable commitment to loss or destruction of natural or cultural resources. 

 
The proposed project will not adversely impact natural or cultural resources.  There will be no 
destruction or loss of threatened or endangered plant or animal species.  The existing bridge, 
constructed in 1983, is not an historic structure.  The replacement bridge will be located within 
the existing highway right-of-way and adjoining areas; therefore, construction work is not 
expected to disturb possible archaeological subsurface deposits on the makai side of the bridge.  
However, should any archaeological resources be encountered during construction, all work in 
the immediate vicinity will cease and the State Historic Preservation Division shall be contacted 
immediately in compliance with Chapter 6E, HRS. 
 
 
2. Curtailment of the range of beneficial uses of the environment.   
 
The project area serves both transportation and drainage functions.  These functions will be 
improved by the replacement bridge without significantly curtailing or altering other beneficial 
uses of the environment.   
 
 
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.   

 
The proposed action complies with State and County environmental policies, plans, and 
guidelines.  In particular, the project is consistent with the policies in Chapter 344, HRS, related 
to improving the transportation infrastructure in a manner consistent with the local lifestyle and 
environment. 
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4. Substantially affects the economic or social welfare of the community or state. 
 

The proposed action is intended to meet level of service and safety standards for a major arterial 
that is used by area residents, businesses, and visitors.  This project will positively affect the 
welfare of the region by minimizing storm water overtopping of Kalaniana‘ole Highway at the 
project site. 
 
 
5. Substantially affects public health.  
 
Public health—as mediated by water quality, air quality, and noise levels—will be minimally 
affected or unaffected by the construction and operation of the replacement bridge.  The project 
contractor will be required to follow appropriate Best Management Practices to mitigate short-
term, construction impacts.   
 
 
6. Involves substantial secondary impacts, such as population changes or effects on 

public facilities.   
 

The proposed action, in and of itself, is not expected to generate population growth in the 
Ko‘olaupoko District or the Waimānalo area.  As a replacement bridge, the project will 
accommodate current and planned future levels of vehicular and pedestrian traffic.   
 
 
7. Involves substantial degradation of environmental quality.   

 
The assessment of air and water quality, noise levels, and traffic impacts has determined that the 
replacement bridge will not substantially degrade environmental quality.  Appropriate mitigation 
measures will be employed during construction to reduce potential adverse impacts. 
 
 
8. Is individually limited but cumulatively has considerable effect on the environment, 

or involves a commitment for large actions. 
 

The proposed replacement project is part of HDOT’s overall commitment to maintain safe and 
efficient transportation facilities, but does not involve a commitment for larger actions.  HDOT 
has a separate project to improve a section of Kalaniana‘ole Highway that encompasses the 
Inoa‘ole Stream Bridge site.  Although every effort is being made to coordinate the two projects, 
they are independent from a programmatic stand point since there are two different funding 
sources at the federal level. 
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9. Substantially affects a rare, threatened, or endangered species, or its habitat.   
 

The proposed replacement bridge is not expected to have a significant adverse effect on rare, 
threatened or endangered species, or their habitat.  The project area, including the stream bed and 
adjacent banks, are currently overgrown with introduced grass species.  Given the scale and 
location of the bridge reconstruction, no habitats or natural environments are anticipated to be 
adversely affected by the proposed project.   
 
 
10. Detrimentally affects air or water quality or ambient noise levels.   

 
Short-term impacts on air quality and noise levels are unavoidable during the construction 
period.  Appropriate mitigation measures will be implemented to minimize construction-related 
impacts.  Because the proposed action will not increase capacity or change the alignment or 
speed limit, significant worsening of air quality, water quality, and ambient noise levels is not 
expected. 
 
 
11. Affect 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, freshwater, or coastal waters.   

 
The proposed bridge is located in a flood plain and has been designed with special consideration 
for anticipated flood conditions.  Additionally, conditions attached to the following permits will 
minimize the potential for adverse impacts.   
 
• Department of the Army (DA) Corps of Engineers (COE) Nationwide permit 
• Department of Health (DOH) Water Quality Certification (WQC) 401 Permit 
• Office of State Planning (OSP) Coastal Zone Management (CZM) Certification 
• Department of Land and Natural Resources (DLNR) Stream Channel Alternation Permit 

(SCAP) 
 

 
12. Substantially affects scenic vistas and view planes identified in county or state plans 

or studies. 
 

At present the State does not have an official scenic highways or byways program; however, the 
Ko‘olaupoko SCP notes that Kalaniana‘ole Highway serves as a scenic route for travel between 
Kailua/ Waimānalo and Honolulu (p. 4-1).  The proposed project is not anticipated to adversely 
impact scenic vistas or view planes in the project corridor.  Ocean views are obscured by dense 
vegetation within BAFS and mountain views are partially obscured by dense vegetation and 
homes within the Hale Aupuni Subdivision.  The new bridge will be slightly different in 
appearance from the existing bridge.  The most prominent change will the supporting structure, 
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which is seen from the banks upstream or downstream and will be most noticeable from the 
bridge on Tinker Road (within Bellows which crosses Inoa‘ole Stream at a point further makai.    
 
 
13. Requires substantial energy consumption. 

 
Fuel will be consumed by construction vehicles and equipment, but this use is not expected to be 
extraordinary.  In the long-term, the project is not anticipated to create additional demands for 
energy consumption. 
 

CONCLUSION 
 
In accordance with the provisions set forth in Chapter 343, HRS, and the significance criteria in 
Section 11-200-12 of Title 11, Chapter 200, Hawai‘i Administrative Rules, this assessment has 
determined that the project will not have significant adverse impacts to water quality, air quality, 
noise levels, social welfare, archaeological sites, or wildlife habitat.  Anticipated impacts are 
temporary and related to construction activities.  These impacts have been mitigated through 
bridge planning and design, and will be further mitigated by implementing best management 
practices (BMPs) during construction.  Because the assessment has determined that the project 
will not adversely impact environmental quality in the project area and vicinity, the State of 
Hawai‘i, Department of Transportation anticipates filing a Finding of No Significant Impact 
(FONSI) with the State Office of Environmental Quality Control.   
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7 ANTICIPATED DETERMINATION 
 
Based on the information presented and examined in this document, the proposed project is 
not expected to result in significant social, economic, cultural, or environmental impacts.  
Consequently, a finding of no significant impact is anticipated, pursuant to the provisions 
of Subchapter 6 of Chapter 200, Title 11, Hawai‘i Administrative Rules of the Department 
of Health. 
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9 CONSULTATION AND COORDINATION 
 
9.1 ORGANIZATIONS CONSULTED DURING PREPARATION OF THE DRAFT EA 
 
As part of the early consultation process, the following agencies and organizations were sent a 
pre-assessment letter requesting comments prior to completion of the Draft Environmental 
Assessment.  
 
A copy of the letter requesting pre-assessment comments is reproduced after the listing. 
 
Federal 
 
• U.S. Army Corps of Engineers, Pacific Ocean Division 
• Department of Interior, Fish & Wildlife Services 
• U.S. Air Force, Bellows Air Force Station 
 
State of Hawai‘i 
 
• Department of Defense 
• Department of Education 
• Waimānalo Elementary and Intermediate School 
• Waimānalo Public and School Library 
• Department of Hawaiian Home Lands 
• Department of Health, Environmental Planning Office 
• Department of Land and Natural Resources (DLNR) 
• DLNR, State Historic Preservation Office 
• Office of Planning 
• Office of Hawaiian Affairs 
• Senator Fred Hemmings 
• Representative Tommy Waters 
 
City and County of Honolulu 
 
• Department of Planning and Permitting 
• Department of Environmental Services 
• Department of Design and Construction 
• Department of Parks and Recreation 
• Department of Facility Maintenance 
• Department of Transportation Services 
• Honolulu Fire Department 
• Fire Department, Waimānalo Station 
• Honolulu Police Department 
• Board of Water Supply 
• Council Member Charles Djou 
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• Waimānalo Neighborhood Board 
 
Utilities 
 
• Hawaiian Electric Company 
• Verizon Hawai‘i (now Hawaiian Telcom) 
• Oceanic Time Warner Cable 
• The Gas Company 
 
Organizations 
 
• Waimānalo Polo Club 
• Honolulu Polo Club 
• Waimānalo Community Development Corp. 
 
Individuals 

 
• Resident 41-673 Inoa‘ole Street 
• Resident 41-675 Inoa‘ole Street 
• Resident 41-677 Inoa‘ole Street 
• Resident 41-678 Inoa‘ole Street 
• Resident 41-679 Inoa‘ole Street 
• Resident 41-682 Inoa‘ole Street 
• Resident 41-683 Inoa‘ole Street 
• Resident 41-684 Inoa‘ole Street 
• Resident 41-685 Inoa‘ole Street 
• Resident 41-686 Inoa‘ole Street 
• Resident 41-689 Inoa‘ole Street 
• Resident 41-691 Inoa‘ole Street 
• Resident 41-693 Inoa‘ole Street 
• Resident 41-694 Inoa‘ole Street 
• Resident 41-695 Inoa‘ole Street 
• Resident 41-697 Inoa‘ole Street 
• Mr. Wilson Kekoa Ho, Waimānalo Neighborhood Board 
• Ms. Lisa Ferentinos 
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9.2 EARLY CONSULTATION COMMENT LETTERS 
 
A total of 17 agencies, organizations, and individuals responded to the request for pre-
assessment consultation.  Substantive comments are summarized below, and have been 
incorporated into relevant sections of the DEA.  Letters are reproduced in full at the end of this 
chapter.     
 
Agency Date Comments 

Commission on Water 
Resource Management 
(DLNR) 

2-6-03 Proposed modifications altering the bed and/or banks of the 
stream will require a Stream Channel Alteration Permit 

U.S. Fish and Wildlife 
Service 

9-22-00 Records do not indicate the presence of threatened or 
endangered species in the immediate project area.  Possible 
that such species are present, but not recorded. 

Lower reaches of Inoa‘ole Stream provide wetland suitable for 
endangered waterbirds and migratory shorebirds. 

FWS recommends the following measures to minimize 
impacts to aquatic and riparian resources: 

• All project-related materials should be placed or stored in 
ways to avoid or minimize disturbance to the aquatic 
environment 

• All project-related material should be free of pollutants 

• No contamination of the aquatic environment (trash, 
debris disposal, etc.) should result from project activities 

• A contingency plan to control accidental spills of 
petroleum products should be developed.  Absorbent and 
contaminant booms should be stored on-site to facilitate 
the clean-up of petroleum spills 

• Turbidity and siltation from excavation activities should 
be minimized and contained to the immediate vicinity of 
excavation through the use of silt containment decivces 
and the curtailment of excavation during adverse weather 
conditions 

• Removal of riparian vegetation should not occur 

FWS recommends that impacts to streambank restoration 
efforts be avoided. 

State Historic Preservation 
Division (DLNR) 

2-25-03 Review based on historic reports, maps, and aerial photos. 
Brief staff inspection of bridge area on 2-20-03. 

Records show no known historic sites within the “stream” at 
the project location.   

Subsurface cultural deposits have been found in the Inoa‘ole 
Stream segment on the Bellows Air Force Station parcel, but 
the stream at the project location has been extensively 
modified with rip rap revetments.  The upstream area, 
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Agency Date Comments 
although not previously installed with revetments, has been 
previously cleared and modified making it unlikely that 
significant subsurface deposits still exist in the project area. 

Proposed bridge replacement will have “no effect” on 
significant historic sites. 

Office of Civil Defense, 
State Department of 
Defense 

2-7-03 Coordinate with State Floodplain Manager, DLNR. 

Land Division (DLNR) 2-7-03 Project will impact ingress and egress to neighboring State 
lands identified by TMK 4-1-08: 8, 4-1-09: 262, 269, and 271. 

Engineering Division 
(DLNR) 

2-7-03 All construction work within the flood zone to be done 
according to County flood ordinances 

If utilities are to be suspended along the bridge structure, they 
should be located and constructed to minimize flood damage, 
leakage, and prevent snagging of debris. 

A scour analysis should be conducted to ensure that the design 
of the structure will minimize erosion at the foundation.  If the 
channel opening at the structure is widened, evaluate 
downstream reaches to provide for adequate capacity and 
erosion. 

Proposed bridge should not impeded storm water carrying 
capacity of the body of water it crosses. 

The proposed project site, according to FEMA Map Number 
15003C0380 E is located in Zone AE.  Zone AE is an area 
within the 100-year flood plain with base flood elevations 
determined. 

Division of Boating and 
Ocean Recreation (DLNR) 

1-23-03 Bridge needs to span the river.  Existing structures (piers) in 
the river cause flooding. 

Honolulu Department of 
Parks and Recreation 

2-4-03 Department supports this flood control project. 

Based on experience in sugar industry, single-cell culvert 
believed to be superior in design to multi-cell culvert for storm 
drains and flood control. 

Honolulu Fire Department 2-4-03 Maintain fire apparatus access throughout construction site for 
duration of project. 

Notify the Fire Communication Center regarding any 
interruption in the existing fire hydrant system during the 
project. 

Honolulu Department of 
Transportation Services 

2-11-03 All shoulders and sidewalks on the bridge must meet or 
exceed the Americans with Disabilities Act Accessibility 
Guidelines. 

The draft EA should include discussion of the construction 
phase of the project that addresses proposed detour routes, if 
any, and expected duration of project (roadway closures and 
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Agency Date Comments 
detours).  Kalanianaole Highway should be kept open during 
the peak travel periods to minimize the project’s impact on 
surrounding neighborhoods. 

A traffic impact study should be conducted.  Based on the 
results of this study, a traffic management plan that address 
the period prior to and during construction should be 
developed. 

The area neighborhood board, as well as area residents, 
businesses, and emergency and public transit service 
providers, should be kept apprised of the details of the 
proposed project and the impacts the project may have on the 
surrounding area. 

Board of Water Supply 2-3-03 There are no water facilities in the area of Inoa‘ole Bridge. 

Verizon Hawai‘i (now 
Hawaiian Telcom) 

2-23-03 Coordinate with Buried Cable Group to identify underground 
telephone lines in the project vicinity. 

Margaret Tanner, neighbor 1-5-03 Existing native plants on mauka side of the bridge should be 
preserved as much as possible. 

New equipment access should be provided on the mauka/ 
Kailua side of bridge.  Access from the polo field alone is 
inadequate to maintain both sides of the stream 

New bridge design should enable continuous water flow so 
that stagnant water, and problem with mosquitoes and 
bacteria, are avoided.  

Address noise due to increased traffic on Kalaniana‘ole 
Highway, including possible noise barrier for residences in the 
Hale Aupuni subdivision. 

The following agencies responded with “no comment” at this time: 

Hawai‘i Department of Education 

Aquatics Division (DLNR) 

State Parks Division (DLNR) 

Honolulu Department of Design and Construction 
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9.3 WAIMāNALO NEIGHBORHOOD BOARD 
 
The Waimānalo Neighborhood Board was given a project update at its regularly scheduled 
meeting on August 11, 2008.  Comments and concern expressed by Board members and 
community residents included the following: 
 
• Access into and out of the Hale Aupuni subdivision during construction 

• Obsolescence of the replacement within a few years   

• Drainage issues originating from the Hīhīmanu Road area.   

• Upstream debris in flood waters; debris getting caught in the culvert opening 

• Need for drainage improvements on the mauka side of the highway  

• Access for equipment (such as an excavator) to clear out debris in and around the bridge   

 
9.4 CONSULTATION AND COORDINATION RELATED TO FEDERAL COMPLIANCE 
 
9.4.1 Section 106, National Historic Preservation Act 
 
The National Historic Preservation Act (NHPA) sets forth government policy and procedures 
regarding “historic properties”—that is, districts, sites, buildings, structures, and objects included 
in or eligible for the National Register of Historic Places.  Section 106 of the NHPA requires that 
federal agencies consider the effects of their actions on such properties.   
 
Consultation and Coordination:  Notification of the project was sent to the State Historic 
Preservation Division (SHPD) in January 2003.  In the response letter, dated February 25, 2003, 
SHPD stated that previous stream clearings and modifications make it unlikely that significant 
subsurface deposits sill exist in the area proposed for improvements.  Based on this finding, the 
agency determined that the proposed action would have “no effect” on significant historic sites. 
 
9.4.2 Section 7, Endangered Species Act 
 
The Endangered Species Act (ESA) requires that actions that are federally funded, authorized, or 
carried out be done in a manner so that it does not jeopardize the continued existence of any 
plant or animal species listed as threatened or endangered, or destroy or adversely modify any 
designated critical habitat.  The Section 7 process included consultation with the U.S. Fish and 
Wildlife Service (FWS) for protected aquatic and avian species and the National Marine 
Fisheries Service (NMFS) for protected marine mammal species.   
 
Consultation and Coordination:  A letter requesting technical assistance was sent to the Fish and 
Wildlife Service in August 2000.  The Service responded by letter dated September 22, 2000 that 
lower reaches of Inoa‘ole Stream provide wetland habitat suitable for endangered waterbirds and 
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migratory shorebirds.  It recommended that six measures be incorporated into the project to 
minimize impacts to aquatic and riparian resources.  These measures—related to storage of 
project materials, use of pollutant-free materials, no contamination of the aquatic environment, 
contingency plan to control accidental spills of petroleum products, minimization of turbidity 
and siltation, and avoidance, and avoidance of riparian vegetation removal—are included in 
Sections 4.2.1 through 4.2.3 of the EA, Potential Impacts and Mitigation Measures.   
 
The Service also recommended coordination with stream bank restoration efforts, undertaken by 
the Waimānalo Health Center Water Quality Project and the Kailua Bay Advisory Council 
(2002-2004).   
 
9.4.3 Section 404, Clean Water Act 
 
Section 404 of the Clean Water Act regulates the discharging of dredged or fill material into the 
waters of the United States.  
Consultation.  An informal meeting was held with Lolly Silva of the Army Corps of Engineers, 
Honolulu District, Regulatory Branch on April 6, 2006.  The purpose of this meeting was to 
review the project description and obtain a preliminary assessment of permitting requirements.  
Based on the scope of work, Ms. Silva indicated that the proposed action is likely to qualify for a 
nationwide permit.  If the project schedule allows, she advised submitting the permit application 
after the nationwide permits are reissued in 2007.   
 
9.4.4 Executive Order 11990, Protection of Wetlands 
 
Executive Order 11990 was issued to minimize the destruction, loss or degradation of wetlands 
and to preserve and enhance the natural and beneficial values of wetlands.  This executive order 
requires Federal agencies, in their planning actions, to consider alternatives to wetland sites and 
limit potential damage if an activity affecting a wetland cannot be avoided.   
 
The project is located adjacent to a wetland area on the mauka side of the bridge, but will not 
take or reduce the size of the wetland.  The mauka stream channel will be widened to facilitate 
stream flow through the new, multi-cell culvert.  Natural vegetation is expected to regrow on the 
stream bank.   
9.4.5 Executive Order 11988, Floodplain Management 
 
Executive Order 11988 requires federal agencies to avoid, to the extent possible, the long- and 
short-term adverse impacts associated with occupancy in and modification of floodplains.  It also 
requires agencies to avoid direct and indirect support of floodplain development wherever there 
is a practicable alternative.  Portions of the proposed path are located within designated 
floodplains based upon the Flood Insurance Rate Map (FIRM) for the area.  As discussed in 
Section 4.1 of this document, the planned improvement will not increase the base flood 
elevation. 
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The proposed improvements will not change the roadway alignment or height and, therefore, will 
not provide any new horizontal obstructions within the floodplain.  The new bridge configuration 
will reduce the potential for flooding by increasing stream flow to a level that exceeds the 
capacity of the downstream bridge on Tinker Road.   
 
Coordination:  As part of the environmental review process, the DEA will be sent to the FEMA 
coordinator at the Department of Land and Natural Resources for review and comment.   
 
 
9.4.6 Coastal Zone Management Act 
 
The Coastal Zone Management Act (CZMA) encourages the management of coastal areas.  
When conducting activities affecting a coastal zone, the CZMA requires federal agencies to be 
consistent with the enforceable policies of State coastal zone management programs (in Hawai‘i, 
under the jurisdiction of the State Office of Planning).  The CZMA is intended to ensure that 
federal activities are consistent with State programs for the protection and, where possible, 
enhancement of the nation’s coastal zones.   
 
The State’s Coastal Zone Management policies and regulations are prescribed under Chapter 
205A, HRS.  The coastal zone management area (also known as the special management area or 
SMA) is defined to include all lands of the State and the areas extending seaward from the 
shoreline to the limit of the State’s management authority.  As a result, the project corridor is 
within this CZM/SMA area and subject to consistency with the CZM programs objectives and 
policies.   
 
Coordination:  The federal CZM consistency review will be carried out in conjunction with the 
Department of Army permit application.  The proposed replacement is also required to obtain an 
SMA (Major) permit from the County (also refer to Section 5.4.5, Consistency with the Coastal 
Zone Management Program).  
 
 
9.4.7 Section 4(f), U.S. Department of Transportation Act 
 
Section 4(f) of the U.S. Department of Transportation (USDOT) Act of 1966 (49 USC §303(c)) 
applies to publicly owned parks, recreational areas, wildlife and waterfowl refuges, or public and 
private historical sites.  The provisions of Section 4(f) are limited to projects that require 
approval by the FHWA or another USDOT agency.  Such projects must avoid the use of any 
Section 4(f) resource, as defined above, unless there is no prudent and feasible alternative to that 
use. If a use must occur, all possible planning and measures to minimize harm to that resource 
must be demonstrated and documented.  
 
Coordination:  The proposed action will not affect any Section 4(f) resource; therefore, Section 
4(f) coordination is not needed. 
 



Wanaao Road/Keolu Drive Reconstructed Sewer  Chapter 9  
Draft Environmental Assessment  Consultation and Coordination 
 
 
 

 9-9 

 
9.4.8 Executive Order 12898 on Environmental Justice and Title VI of the Civil Rights Act of 1964 
 
Executive Order 12898 on Environmental Justice (EJ) requires each federal agency and 
recipients of federal funds to take appropriate steps to identify and address “disproportionately 
high and adverse human health or environmental effects” of federal projects on minority or low 
income populations.  Similar non-discrimination protection is provided under Title VI of the 
Civil Rights Act of 1964, U.S. DOT Order 5610.2 on Environmental Justice, and other related 
regulations and directives. 
 
Consultation:  Outreach efforts for this project included a pre-assessment information letter and 
request for comments that was sent to neighboring residents and community organizations in 
April 2004.  A project briefing was given to the Waimānalo Neighborhood Board in August 
2008.  This meeting, in particular, raised a diverse range of opinions by members of the 
neighborhood board and residents of the community.  Concerns were expressed about traffic 
congestion during the construction period and upstream flooding issues; however, there was 
consensus that bridge replacement is necessary and has been anticipated by the community for a 
long time.  Although the Waimānalo community has a high proportion of minority and low-
income households, the proposed action will not impose disproportionately high and adverse 
effects that are safeguarded per E.O. 12898 regarding environmental justice. 
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9.4 AGENCIES, ORGANIZATIONS, AND INDIVIDUALS TO BE CONTACTED DURING THE DRAFT 
ENVIRONMENTAL ASSESSMENT REVIEW PERIOD 

 
Federal 
U.S. Air Force, Commander, Bellows Air Force Station 
U.S. Army Corps of Engineers 
U.S. Department of Interior, Fish and Wildlife Service 
 
State of Hawaii 
Department of Education 
   Waimanalo Elementary & Intermediate School 
Department of Health 
Department of Land and Natural Resources  
    State Historic Preservation Division 
Office of Hawaiian Affairs 
Office of Planning, Department of Business, Economic Development, and Tourism 
Representative Chris Lee, District No. 49 
Senator Fred Hemmings, District No. 25 
 
City and County of Honolulu 
Board of Water Supply 
Department of Design and Construction 
Department of Environmental Services 
Department of Facility Maintenance 
Department of Parks & Recreation 
Department of Planning & Permitting 
Department of Transportation Services 
Honolulu Fire Department 
Honolulu Police Department 
Councilmember, District No. 3 

 
Utility 
Hawaiian Electric Company 
Hawaiian Telcom 
Oceanic Times Warner Cable 
 
Community Groups and Organizations 
Hale Aupuni Community Association 
Honolulu Polo Club 
Waimanalo Health Center 
Waimanalo Neighborhood Board, No. 32 
 
Media 
Honolulu Advertiser 
Honolulu Star-Bulletin
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Appendices 
 
 
A Hydrologic and Hydraulic Report for Inoaole Stream Bridge, State of Hawaii, 

Department of Transportation, Highways Division, January 1996 

B. Aquatic Resources Survey for Kalanianaole Highway Bridge Improvements at 
Inoaole Stream in Waimanalo, Oahu, AECOS, Inc., September 2000 

C. Inoaole Stream Bridge Replacement Wetland Survey, Char & Associates, 
Inc., September 2000 

D. General Best Management Practices Plan 

E. Detour Road Study, Sato & Associates, Inc., November 2000 

F. Historic Preservation Review, State Historic Preservation Division 

G. Technical Assistance Consultation, U.S. Fish & Wildlife Service  



 

 

 

 

  

 APPENDIX A 

  

 Hydrologic and Hydraulic Report for Inoaole Stream Bridge, State of Hawaii,  
 Department of Transportation, Highways Division, January 1996 
 

























































































































































































 
 
 
 
 
 
 
 
 APPENDIX B 

 

 Aquatic Resources Survey for Kalanianaole Highway Bridge Improvements  
 at Inoaole Stream in Waimanalo, Oahu, AECOS, Inc., September 2000 
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Inoaole Stream Bridge Replacement Wetland Survey, Char & Associates, 
September 2000 
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General Best Management Practices Plan 













 

 

 

 

  

APPENDIX E 
 
 

Detour Road Study, Sato & Associates, Inc., November 2000 

 

 

 

 

 

































































 

 
 
 
 
 
 
 

APPENDIX F  

 

Historic Preservation Review, State Historic Preservation Division 
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Technical Assistance Consultation, U.S. Fish & Wildlife Service  
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